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Lgi ich cta dén tin hiéu giao théng va van dé té chiic nat
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TU TRANG 172 DEN 195 LA CAC BAI VIET CUA CAC CHUYEN MUC:
Giao théng dia phuang, Quéc té€, Méi trudng,

Phong chéng thién tai - Tim ki€ém ctru nan, Van héa - Xa hoi,
Thé gidi xe, Chuyén dé, Van ban - Chinh sach.



TIEU DIEM GIAO THONG

S6 04/2023

LAM Gi DE NANG CHAT LUGNG BAO TRi DUOGNG BO?

Nguon vén bdo tri dudng bd lGu nay han ché (thu’dng khéng dam béo dinh mu’c, nhu cau)
nhung phdi cén co trong phcm bo dé bdo dam yéu cdau giao 1hong thong suot an todn, em
thudn. Thuc 1& nay doi héi can déi méi, sang tao tu cong tdc qudn ly, phan bé nguon vén
dén coéng tac dau thau va trién khai thuc hién cac du an bdo tri dudng bé théi gian t6i.

“Ligu com, gap mam"
Sir dung II!]IIIIII von bao tri

25 HOANG LONG

B L\ o

Nguén vén danh cho céng
tac béo tri dudng bdé chi
dap u'ng khoang 40% dinh
muc va nhu cau sU dung,
do do de su’ dung hiéu
qué nguon vén ncly budc
nganh Duang bo phal can
déi, uu tién xoa "diém
den" iren quoc 10 quan
trong... , phén con lai danh
cho cong tac duy tu, bdo
duong thudng xuyén.

THIEU TRAM TRONG KINH PHi
BAO TRI

Theo s6 liéu théng ké clia Cuc
Pudng bd Viet Nam (DBVN), hién nay
hé théng dudng bd dang dugc quan
ly khai thac véi téng chiéu dai 609.636
km, trong d6 chiéu dai cac tuyén quéc
16 do Cuc BBVN quan ly 1a 25.173 km
(4,1%), duong do dia phuong quan ly
la 582.962 km (95,6%), dudng cao toc
dang khai thac dai 1.296 km (0,28%).

Trao d6i vdi Tap chi GTVT, 6ng
Lé Hong Diép - Trudng phong Quan
ly, bao tri két cdu ha tang giao théng
(Cuc BBVN) cho biét, trong 26.086 km
quéc 16 va cao t6c do Cuc DBVN quan
ly dang dugc khai thac tot, dam bao
giao théng ém thuan, an toan vi day

L

Céng nghé cao béc tai ché duoc ap dung trong sta chita quéc 16

la nhém dugc Nha nudc bé tri tuong
d8i d0 ngudn luc dé thuc hién cong
tac duy tu, bdo tri dudng cao téc,
duong truc chinh dé thi va moét sé
tuyén quéc 16 quan trong nhu QL.1,
dudng Ho6 Chi Minh.

Cing theo 6ng bDiép, trong
nhém uu tién nay, nguén von dé duy
tu bdo duéng cho cac tuyén cao téc
dang khai thac la gan da so vai nhu
cau, con tuyén QL.1, duong H6 Chi
Minh thi chi d@m bao 50% nhu cau
vé bao tri, duy tu, stia chiia thudng
xuyén. Ong Diép cho biét thém,
tuyén QL.1 hién dang c6 luu lugng
phuong tién I8n nhat. Ngoai nhiing
doan tuyén c6 cao toc song hanh thi

nhiing doan khong c6 cac tram BOT
phuong tién tap trung déng nhu
doan tU huyén Binh Chanh (TP. H6
Chi Minh) - Tién Giang, Ninh Binh -
thi xa Tam Diép, Thanh Hoéa - Nghé
An... Nhiing doan tuyén nay luén
gdy ap luc giao théong va tiém an
nguy cd mat ATGT.

Cung vai d6, mét s6 tuyén cao
téc mac du da dugc Nha nuéc uu tién
dau tu song van con nhiing diém han
ché& nhu thi€u lan diing khan cap va
hé théng tram ding nghi... Téi day,
trong du thao Nghi dinh vé Quan ly
khai thac bao tri dudng cao téc, Bd
GTVT sé dua ra nhitng phuong an cu
thé dé khac phuc.
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QL.1 doan qua tinh Lang Son duoc duy tu, bao tri tét

Clng theo 6ng Diép, déi vai hé
théng quéc 16, nam 2023 dugc giao
12.000 ty déng dé quan ly van hanh,
khai thac va bao tri. Ngoai phan chi
cap bu cho van hanh pha, dién chiéu
sang, mua sam vat tu du phong, tra
ng cho khac phuc hau qua thién tai
va dam bao giao thong clia nam 2022
thi phan con lai danh cho duy tu bao
dudng, mdi nam khoang 1.300 ty
déng dugc chia cho 25.000 km quéc

16, 900 km cao t6c¢ cla Trung uong
quan ly, phan con lai tién hanh slra
chtia dinh ky cac tuyén quéc 16.

Déi véi cac dia phuang cé dudng
bdo tri kha t6t nhu Ninh Binh, Nam
Pinh, Thai Binh, Da Ning, Ha Noi, TP.
HO6 Chi Minh... van ton tai nhimng khé
khan hién hitu nhu téng nguén luc
danh cho céng tac bao tri hién van
con thiéu. Trao déi vai Tap chi GTVT,
ong Lé Trong Thanh - Giam déc S&

GTVT tinh Ninh Binh cho biét:“Nguoén
von danh cho bao tri hé théng giao
thong cla tinh chi dap tng gan 50%
nhu cau thuc té€, ching t6i phai can
nhic trong viéc phan bé nguén luc,
Iua chon nha thau, gidi phap dé su
dung tién béo tri sao cho kip thdi,
hiéu qua vi “1 dong bao tri bang 4
dong dau tu mai”,

CAN NHAC TUNG PONG - UU
TIEN DAU TU

DPanh gia vé hoat déng bao tri
dudng b, 6ng Nguyén Xuan Cudng
- Cuc truéng Cuc DBVN cho biét, qua
theo doi va nghién cltu, cdc nudc trén
thé gidi néu ho c6 100 ty dong danh
cho dau tu xay dung ha tang giao
théng thi phai danh 40% cho cong tac
bao tri, tuy nhién thuc t€ tai Viét Nam
con s6 nay chi dat 1,4%.

Nguyén nhan cda thuc trang nay
la do nhu cau phat trién ha tang cla
ching ta dang rat 16n, dén luc dé
phat trién cao téc dudng bd Bic -
Nam nhanh Déng. Déi véi cac nudc
phat trién, ha tdng giao théong da
dat dén tiéu chi hién dai, dong bo,
do vay nguon luc danh cho céng tac
bao tri sé I16n. Con tai Viét Nam, vén
danh cho bao tri chi dap tng dugc
40% trong khi nhiéu tuyén quéc 16
da dugc khai thac nhiéu nam nhung
chua c6 diéu kién dé cai tao nang
cdp, dap Ung nhu cdu phat trién
nhu QL.26 (Khanh Hoa - Dak L3k),
QL.1 doan Quang Nam, QL.2 (Tuyén
Quang), QL.3 (Bac Kan)...

Do d6, dé sir dung hiéu qua
nguén vén bao tri dudng bo it 6i hién
nay, Cuc BBVN dang uu tién danh
nguodn vén nay cho nhiing tuyén giao
thong huyét mach nhu dudng cao
téc, QL.1 va dudng HO6 Chi Minh, trong
d6 uu tién khac phuc va xéa nhiing
“diém den’, diém mat ATGT, xay dung
nhitng céng trinh phong hg, khai
khoi théng ranh doc, tang cudng kha
nang thoat nudc... Dong thai, cac co
quan, don vi chic nang tang cudng
coéng tac quan ly, diéu hanh, giam sat
chat ché viéc thuc hién, dng dung
cdng nghé trong quan ly, cap nhat ho
sa bao tri, sta chlfa, dua cong nghé
mdi, vat liéu méi vao hoat dong bao
tri nhdm gidm gia thanh, kéo dai tudi
tho cho cong trinh O
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LAM Gi DE NANG CHAT LUGNG BAO TRi DUOGNG BO?

Nguén vén bdo tri dudng bd lau nay han ché (fhu’dng khéng dam bdo dinh mic, nhu cuu)
nhung phdi cén co 1rong phéan bo dé bdo dam yéu cau giao 1hong théng suoi an todn, em
thuén. Thuc t& nay doi héi can ddi méi, sang tao ti cong tdc quan ly, phan bd nguon vén
dén cong tac déu thau va trién khai thuc hién cac du an bdo tri dudng b thdi gian 16i.
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o gid, dinh mifc
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Theo danh gia cua
nhiéu nha ihau co
quan quan ly duéng

b, dinh mic kinh phi

danh cho bdo tri quéc
16 va cac dudng dia
phuong hlen thap hon
kha nhiéu so véi khai
Iuang cong viéc theo
yeu cau hop dong,
khién cac don vi bdo tri
gdp khé khan.

DON GIA THAP, YEU CAU CHAT
LUGNG CAO

Dich vu bao tri dudng bd gém 3
néi dung chinh: quan ly, bado dudng,
sta chlfa thudng xuyén; stia chiia
dinh ky va stta ch{ra dot xudt cac hang
muc thudc két cdu ha tang dudng bé.
Hién nay, viéc lva chon don vi cung
cap dich vu déu thong qua hinh thuc
dau thau rong rai.

Theo ldnh dao mét s6 don vi
tring thau bao tri thudng xuyén,
hién kinh phi bao tri cac géi thau bao
dudng thudng xuyén quéc 16 trung
binh & muc 50 - 55 triéu dong/km/
nam, con doi vai cac tuyén dudng
tinh cé su khac nhau (phan 16n thap
han muc trén) tuy theo kha nang b6
tri von cha moi dia phuong. Nhin

6

QL.37 doan qua dia ban tinh Nam Binh duoc uu tién kinh phi b3o tri d&€ mé réng
bdo dam ATGT

chung, v&i muc kinh phi trén va &
muc thdp han, don vi bao tri gap
nhiéu kho khan khi dap tng dung,
d0 muc tiéu ctia hgp déng.

DPé cap cu thé dén bat cap gilra
don gid, dinh muiic, mot s6 nha thau
cho biét, dinh muc bat Ié dudng
bang may hién dugc tinh khoang
70 nghin déng/km, nhung phai
[am thu céng vi mdy khoéng lam
dugc do vudng hé théng coc tiéu,
ho lan, bién bdo; phat quang cay
cd (mai ta-luy) chi dugc tinh 2 lan/
nam; cat co (cé |1é dudng) tinh 6 lan/
nam nhung thuc té€ trung binh moi
thang phai lam 1 lan (12 lan/nam)

dé coc tiéu khéng bi che 14p. Ranh
hé phai nao vét theo thang nhung
dinh muc chi 2 1an/nam; dinh muc
khong cé hang muc dao ranh thoat
nudc nhung thuc té phai lam & mot
s6 tuyén dé thoat nudc, gitt dudng;
dinh muic nao vét ranh kin khoang 7
nghin déng/m, nhung thuc té phai
nhac va lap lai tdm dan nap (va c6
rai ro gay, v&) nén thap hon nhiéu
so vdi dinh muic 40 nghin dong/tam
clia dinh muic xdy dung ca ban cho
hang muc lap tam dan... Mat khac,
dinh muc son vach ké dudng tinh
ki€u nhu son nudc la khéong phu
hop (0,788 kg san/m?), bai hién nay



cac tuyén dudng déu son ké dudng
bang son déo nhiét phan quang (3 -
5 kg san/m?) va cac chu dau tu cling
déu yéu cau phai son déo nhiét chu
khéng dung son nudc...

Trao déi véi PV Tap chi GTVT, éng
Nguyé&n Ngoc Phdm - Giam déc Cong
ty CP Budng bd 232 chia sé, kinh phi
50 - 55 triéu dong/km chi phu hop
dé thuc hién tét quan ly, bdo dudng
thuong xuyén d6i véi nhiing tuyén
dudng méi dugc xay dung, dat cap
ky thuat dong bo tat ca cac hang muc
va luu lugng xe luu théng trén dudng
phu hgp véi thiét ké dudng. Con doi
VGi cac tuyén dudng ch, da xay dung
tU trén 15 nam mdi chi trung tu mat
dudng, con hé théng céng ranh da
¢l hoéng thi cong tac duy tu rat vat
va, do dé muc kinh phi trén khéng
thé dap ung dé thuc hién dung cac
muc tiéu theo hgp déng. “Kinh phi
danh cho quan ly, bdo dudng thudng
xuyén thuc té€ chi dap tng 30 - 35%
5o v&i dinh muic cdng viéc, nhung khi
nghiém thu doi hoi phai dam bao
thuc hién 100% dinh muc theo hop
déng. Do vay, khi kiém tra, nghiém
thu chat luong bao tri va déi chiéu
vGi hgp déng, ¢ nhimng hang muc
chi dat dugc chat lugng tuong doi.
Néu viéc nghiém thu soi, chiéu dung
hét tat ca cac diéu khoan, muc tiéu thi
nha thau sé bi khau trl, gidam thanh
toan rat nhiéu va sé khéng nha thau
nao lam néi’, 6ng Pham giai bay.

Poéng quan diém, 6ng Pham An
Trudng - Giam d6c Cong ty CP Phat
trién xay dung va Thuang mai s6 909
cho rang, ngudn vén han ché& nén
don gia ctia mét s6 hang muc chi
dugc tinh bang 30 - 50% so vai dinh
muc theo quy dinh. Su chénh léch
I6n gitta don gia, khéi luong céng
viéc va yéu cau nghiém thu, thanh
toan gay kho khan cho nha thau khi
trién khai cong viéc va phai giai thich
vGi ch dau tu.

Con theo 6ng Kiéu Van Ding -
Phé Giam déc Ban Quan ly bao tri
dudng bd Lao Cai, hanh lang dudng
b dugc quan ly theo quy dinh nha
nudc, nhung lai khéng cé kinh phi
dé dén bu, gidi tdéa vi pham hanh
lang. Trong khi d6, hanh lang quéc 16,
dudng tinh hién c6 rat nhiéu thay déi
S0 V@i cac nam trudc, gid nhan céng,
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vat tulién tuc tang cao, ngoaira téc do
phét trién cac khu dan cu tap trung,
thi tran, thi t& nhanh va bam dudng
khién hé thong thoéat nusc dudng bo
bi can trd, dé xay ra ngap ung, sat 16,
anh hudng chat lugng dudng.

THIEU THONG NHAT, PONG
BO VE LOAI HINH HOP DONG

Sau 1 nam thuc hién dinh muic
quan ly, bdo duéng thudng xuyén
duong bo (Théng tu s6 44/2021 cla
B6 GTVT, c6 hiéu luc thi hanh tu ngay
01/3/2022), khéng it nha thau cho
biét, su bat cap vé don gia, dinh muc
khién don vi bao tri gap kho khan,
doi s6ng cla ngudi lao déng vat va.
Tuy vay, day la linh vuc truyén thng
cla nhiéu doanh nghiép (trusc day
la don vi su nghiép, sau chuyén sang
coéng ty ¢ phan) nén déu c6 gang &
muc cao nhat, tham chi lay nguén tu
dich vu bao tri khac (stra chita dinh ky,
dot xuat dudng bo, tham gia cac du
an xay dung) dé duy tri viéc lam cho
ngudi lao déng.

Do d6, cac don vi hoat ddng trong
[inh vuc bao tri duong bod cling nhu
co quan quan ly déu mong nhiing bat
cap vé don gid, dinh muic sém dugc
giadi quyét dé phu hgp v6i thuc té,
thao g& khoé khan cho doanh nghiép.

Theo 6ng Nguyén Ngoc Pham,
dé thuc hién t6t cong tac bao dudng
thudng xuyén, B GTVT, Cuc BBVN
can bé tri kinh phi thuc hién 100%
dinh mic moét sé hang muc khéng
st dung vat tu trong céng tac bao
duéng thudng xuyén (hot sut, cat co,
bat €, vé sinh dudng, hé lan...), cé nhu
vay méi dap tng da yéu cau ctia cht
dau tu.

Con theo 6ng Truang Van Thuyét
- Pho6 Giam déc Céng ty CP Budng bd
242, cac tuyén dudng can dugc dau
tu hoan chinh, dat cap ky thuat déng
bo sau d6 mdi ban giao cho don vi
tring thau bao tri thudng xuyén. Cac
cg quan chic nang can kiém soat
chat ché tai trong phuong tién dé duy
tri chat lugng dudng.

Theo tim hiéu cta PV Tap chi
GTVT, bén canh céc tuyén duong
cap tinh, hién nay kha nhiéu tuyén
quoc 16 dugce Gy thac cho s GTVT dia
phuong thuc hién céng tac quan ly
béo tri, lam ch dau tu du an, goi thau

bdo tri, tuy clng tinh chat dich vu
nhu nhau song lai ¢ su dp dung khac
nhau vé loai hinh g6i thau. D6 la cing
ap dung thai han géi thau 3 nam/lan
nhung c6 nai ap dung hinh thic hop
déng tron géi (khong diéu chinh gid
nhu tai Thai Binh), noi ap dung diéu
chinh gia (nhu tai Hung Yén)...

DaGi véi goi thau bao tri cac tuyén
dudng tinh, cé dia phuong ap dung
theo hinh thiic thi tuc dau thau theo
quy dinh xay dung co ban (nhu tinh
Hung Yén), c6 nai theo quy dinh
cta dich vu phi tu van (nhu tinh Hai
Duong). Thuc té trén cling gay ra su
thi€u théng nhat, bat cap trong céng
tac quan ly bao tri, xac dinh don gia,
dinh muic bao tri duong dia phuong.

Ong Nguyén Ngoc Tung - Giam
déc Cong ty CP Quan ly dudng bd
Thai Binh cho rang: “Hgp déng bao tri
thudng xuyén tai Théi Binh dugc dau
thau réng rai, vai thai han 3 nam/lan
va la hgp déng tron goi, khong diéu
chinh gia. Viéc khong diéu chinh gia
rat bat cap, gay kho khan cho nha
thau khi gid ca thuc té€ bién déng
manh, truot gia I6n”

“Dé& dadm bao hai hoa lgi ich Nha
nudc - doanh nghiép va chat lugng
bdo tri can ap dung theo loai hop
déng c6 diéu chinh gid. Bén canh do,
nén goép cong viéc bao tri thuong
xuyén va slia chira duong theo ké
hoach vao cling mét géi thau dé tao
déng bd trong quan ly bao tri cac
tuyén dudng’, 6ng Tung dé xuat.

Theo mét can bd S& GTVT tinh
Hai Duong, nén ¢6 hudng dan dé
ap dung théng nhat trén toan qudc
vé cadn cu ap dung, tha tug, loai hinh
hop déng véi cac goi thau bao tri dé
tao su dong bo, théng nhat gitia cac
dia phuang. Vé van dé nay, 6ng Béng
Vén Ludng - Pho Gidm déc SG Giao
thong - Xay dung Lao Cai cho rdng
can co gidi phap déng bo dé nang
chat lugng, hiéu qua bao tri dudng
bd, trong ddé quy dinh thdi han géi
thau bao tri thudng xuyén nén dugc
diéu chinh tang tt 3 nam nhu hién
nay lén 5 nam. Diéu nay gilp tao diéu
kién cho cac don vi tring thau tham
gia bao tri, dau tu trang thiét bi, khoa
hoc c6ng nghé nham nang cao chat
lugng, hiéu qua bao tri va hién dai
héa dich vu nay U
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LAM GI DE NANG CHAT LUGNG BAO TRi DUGNG BO?

Nguén vén bdo tri dudng bé lau nay han ché (fhu’dng khéng dédm bdo dinh mu’c, nhu cau)
nhung phdi cén co frong phan bo dé bdo dam yéu cau giao 1hong thong suoi an todn, em
thuén. Thuc t& nay doi hoi can ddi méi, sang tao tir cong tdc qudn Iy, phan bd nguon vén
dén cong tac déu thau va trién khai thuc hién cac du an bdo tri dudng bo thsi gian t6i.

B virémy chinh sach dé img dung cong nghé
va vat liéu moi vao hao tri dirong ho

Bao trl cdu vuot duang sat Tam Diép trén QL IA

25 KHANH LE
[\ ]

Trong 10 ndm qua da c6 24 c6ng nghé méi, vat liéu méi
(CNM, VLM) dudc ap dung vao hoat dong bao tri duong
bo nhdm nang cao hiéu qua, kéo dai tudi tho két cdu ha
tang glao théng. Tuy nhién, nha dau tu, doanh nghiép vén
con nhiéu bén khodan, ngan ngai trong viéc ap dung cac
CNM, VLM vi vuéng co ché& chinh sach.

NHIEU CONG NGHE MGI DUGC
AP DUNG

Hién nay, nhiéu CNM, VLM dugc
ap dung trong céng tac bao tri nham
nang cao hiéu qua, kéo dai tudi tho
cta két cdu ha tang giao théng
dudng bé. Theo théng ké cua Cuc
DBVN, trong 10 nam qua da c6 24
CNM, VLM dugc 4p dung vao céng
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tdc bdo tri dudng bd. Cu thé, cac
CNM, VLM lién quan dén bao vé mai
déc (ta-luy) dudng bd néi bat phai ké
dén: lugi thép cudng doé cao lap dat
trén cac mai doc ta-luy da phong hoa;
lugi thép xodn kép cé hodc khong gia
cudng cap thép dung dé gia cd 6n
dinh bé mat mai déc, chéng da 16, da
roi; cdng nghé neo dat SEEE bao vé,

phong chéng sut trugt sdu cac mai
déc (da thi diém tai dudng dan cau
Bai Chday, QL.18, tinh Quang Ninh);
vat liéu NEOWEB (khung nhua HDPE
chura dat) dé gia c6 mai ta-luy...

Lién quan dén an toan dudng b,
cac CNM, VLM dugc iing dung nhu: lan
can phong hé con xoay (dugc dp dung
trén QL.6 va déo Lo Xo); lan can tudng
I6p 13p dat tai cac doan dudng cong,
khu vuc déo déc dé gidm thiéu TNGT
tai cac vi tri c6 nguy co mat ATGT cao.

Cac CNM, VLM lién quan dén
bao tri cdng trinh cau da dugc ung
dung thai gian qua gdm: céng nghé
bé tong siéu tinh nang (UHPC) dugc
ap dung trong stia chita mat cau
Thang Long; 4p dung vat liéu soi
carbon trong tang cudng cho két cau
dam ch(, mé, try; s&r dung thanh bar
cuong do cao va bu-lébng neo héa
chéat két hap co hoc dé ting cudng
cau yéu va nang cap cau cq...

Trong xay dung va bao tri két cau
4o dudng, ndi bat c6 cac cdong nghé
nhu: cao boc téi ché ngudi tai chd
giup tan dung vat liéu mat dudng cq,
tiét kiém tai nguyén, gidm phat thai,
than thién véi moi trudng; cong nghé
bé tong nhua tai ché néng; cong
nghé bé téng nhua dm; cong nghé
[6p phd mong Microsurfacing trong
bao tri du phong mat duong, giup
kéo dai tudi tho mat dudng. Bén canh
do, moét sé vat liéu méi cing dugc
Ung dung nhu: vat liéu nhl tuong
nhua dudng a xit; vat liéu phu gia
tang cudng dinh bam da nhua trong
san xudt bé tong nhua; phu gia tang



cuong tinh nang cda bé tong nhua
chéng han lan vét banh xe.

Tai Hoi thao danh gia vé cong
nghé tai sinh ngudi tai ché, GS. TS.
Duong Hoc Hai - chuyén nganh Xay
dung cau dudng, nguyén Trudng
khoa Cau dudng, Trudng Dai hoc Xay
dung Ha Noéi danh gid day la céng
nghé cda hién tai va tuong lai. “Véi
cdng nghé nay, ching ta khong phai
dung vat hiéu mdi ma tai st dung vat
lieu ci nham tranh tinh trang khai
thac da pha hoai méi trudng. Bén
canh dé, cong nghé nay con khac
phuc hu hong, nang cdp dé tuyén
duong khai thac dam bao ATGT trén
tuyén thong suét, d6 cao mat dudng
khong nang cao qua 5 cm nén khéng
anh hudng dén céc cong trinh thoat
nudc, vi vay hé théng cau cong chinh
trén tuyén dugc gilr nguyén hién
trang. Viéc Ung dung cong nghé nay
vGi hé thng may moc hién dai trong
céng tac bao tri s& gép phan quan
trong dé giam chi phi va tang cudng
tudi tho cho céc tuyén dudng’, GS.TS.
Duong Hoc Hai lam ro.

Con theo TS. Nguyén Danh Hai,
cong nghé cao bdc tai sinh ngudi tai
ché st dung xi mang két hgp vai nhi
tuong nhuya da dugc Ung dung tai
nhiéu du an cai tao, nang cap dudng bé
nhu tuyén phé Ha Khé (TP. Da Nang),
QL.14B (TP. Ba Nang), QL.1A doan qua
thi trdn Tam Quang, tinh Binh Dinh.
Qua theo doi, phuong phap nay da
thé hién nhiéu uu diém vugt tri so vai
phuong phap truyén théng nhu thay
déi do cao it, khéng tdon mat dudng
nhiéu, nhua min. Bén canh do, phucng
phap nay dugc danh gia rat tiét kiém
vat liéu, rat ngan thai gian thi cong
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va khong gay 6 nhiém méi trudng; c6
nhiéu muc dé lua chon tuong ng vai
muc d6 hu hong clia tuyén dudng.

VAN LA CAU CHUYEN“CON GA
QUA TRUNG”

Trong mot hoéi thao méi day vé
ung dung CNM, VLM vao cong tac
bado tri do Cuc DBVN t6 chuc, éng
Nguyén Xuan Cudng - Cuc trudng Cuc
DBVN cho biét, mdc du da c6 nhiéu
CNM, VLM dugc ap dung nhung van
chua dap Ung dugc doi hédi cla thuc
tién trong cong tac bao tri dudng bo.
Viéc trién khai Ung dung CNM, VLM
hién chua dugc cac cha dau tu, don
vi tu vdn quan tam do viéc ap dung
phéi mat thai gian, cong suic tim hiéu
nghién ctu, cong thém tam ly con e
ngai so v&i nhiing gidi phap ky thuat
truyén théng. Do d6, cac nha dau
tu chua manh dan dau tu may moc,
céng nghé, thiét bi dé ap dung CNM,
VLM do kha nang thu héi von, khau
hao gédp khé khan, mét s6 du an van
dang dé&, chua dugc ban hanh tiéu
chuédn. Bén canh d6 chua c6 co ché
hiéu qua dé hé trg, khuyén khich dau
tu d6i mdi khoa hoc cong nghé va
Ung dung CNM, VLM do can sy dau
tu 16n cho day chuyén thiét bi, cong
nghé, nhan luc...

Theo tim hiéu, hién nay lién quan
dén cong tac bao tri co 3 luat quy dinh
gém Luéat Giao thong dudng bé, Luat
Xay dung va Luat Tai sdn cong, bén
canh dé 1a 3 Nghi dinh v6i 8 Thong tu ¢
lién quan truc ti€p dén cong tac bao tri.

Ong Lé Héng Diép - Trudng
phong Quan ly, bao tri két cdu ha
tang giao thong (Cuc BBVN) cho biét,
trong Nghi dinh s6 32/2019/Nb-CP

quy dinh vé quan ly bao tri dudng cao
toéc thi hién nay van con mot s6 bat
cap trong viéc béo tri va té chuc giao
thong. B&6 GTVT da phan cap phan
quyén cho cac dia phuang, chd thé
nha dau tu cht dong quan ly, t6 chuc
giao théng va bao tri dudng cao toc.
Bén canh dé, can xem xét diéu chinh
bS sung mot s8 loai cdng trinh khac
phuc vu cho bao dam ATGT dudng bo
(vi du nhuxay dung nha tram phuc vu
cho céng tac té chuc, tuan tra, nghi
ngoi cla luc lugng lam té chuc giao
thong trén tuyén cao téc, lam nhiém
vu bao dam ATGT cho dudng cao téc
di qua mién trung, vung ndi...

Lién quan dén bat cap trong co
ché vé nhém xay dung, éng Diép cho
rang don gid, dinh muc céng trinh va
duy tu bdo duéng hién nay con cé su
bat cap vi luc luong stia chira ap dung
dinh muc nhan céng clia xay dung,
con bén duy tu thidp dung don gia clia
UBND céc tinh ban hanh. Tuy nhién,
hién nay mot s6 tinh ban hanh lai thiéu
mat phu cap, vi du nhu phu cap luu
doéng, phu cap khéng 6n dinh... Trong
cong tac duy tu bao dudng cé nhiéu
hoat dong déc hai nhung ngudi lao
dong chua dugc hudng nhu khoi bun,
c6ng & ham ngam, bén canh dé co ché
x€p ro da, hot sut truot rat thap.

DPay manh (ing dung céng nghé
mdi, vat liéu mdi vao cong tac bao tri
la hudng di dung dan nhung ching
ta ap dung don gia dinh muc khéng
theo kip véi thuc t€, do do sé rat
vuéng khi [ap dy todn, chi phi va lai
rdi vao tinh trang khé ap dung CNM,
VLM, phuong phap bao tri méi, do
that su van 1a mot vong luan quan,
chua co I6ira O

Ung dung c6ng nghé méi vao stta chita mat cu Thing Long
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LAM Gi DE NANG CHAT LUGNG BAO TRi DUOGNG BO?

Nguon vén bdo tri dudng bd lau nay han ché (tht.fdng khéng dam bdo dinh mic, nhu cau)
nhung phdi cén co trong phan bo dé bao dam yéu cau giao 1hong thong suot an todn, em
thuan. Thuc te nay d0| héi can déi mdi, sang tao tir cong tac quan ly, phan bd nguon von
dén cong tac dau thdu va trién khai thuc hién cac du an bdo tri dudng b thi gian 16i.

Can co ché gidm sat, hau kigm
drong uy thac dia phirong hao tr)

THA NOI VI PHAM

Qua tim hiéu ctia PV Tap chi GTVT
thoi gian dau thang 4/2023 trén tuyén
QL.10 qua dia ban huyén Bong Hung,
TP. Thai Binh (tinh Thai Binh), nhiéu
doan, vi tri dudng khéng duy tri dugc
chét lugng bao tr. Cu thé, doan tu
km77+000 - km78+600 la khu vuc
c6 mat d6 giao thong I6n va thudng
xay ra un tac, va cham do vach son ké
duong bi mo. Theo lanh dao Phong
CSGT Céng an tinh Thai Binh, van dé
son vach ké dudng bi mg, mat dau
dién ra trong thai gian dai la mot
trong nhiing nguyén nhan khién giao
théng phtc tap, tiém an TNGT va gay
khé khan cho cong tac xU ly vi pham.

Dugc biét, day la tuyén dudng
dugc Uy thac cdng tdc quan ly bao tri
thuong xuyén do S& GTVT tinh Thai
Binh thuc hién. Trong khi viéc dam
bao chat lugng bao tri chua duac
quan tam dung muc thi tir nam 2022
dén nay, UBND tinh Thai Binh da 3
lan c6 van ban dé nghi B6 GTVT, Cuc
DBVN dau tu kinh phi dé mé& rong
QL.10 doan tu km77 - km78+600, lap
dat hé théng chiéu sang cling nhu dé
nghi 13p bién han ché tc dd doan tur
km81+172 - km84+140 va dau tu cau
vuot tai nut giao km83+500.

Lién quan dén van dé nay, lanh
dao don vi bdo tri tuyén QL.10 cho biét,
hang muc trén khéng nam trong goi
thau bao tri thudng xuyén ma thuéc
goi thau slra chira dinh ky. Trong khi
dé, hién dia phuang chua t6 chic dau
thau goi thau bao tri stra chiia dinh ky.
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Hién cé nhiéu dia phuong trén ca& nuéc dudc
BS GTVT Gy thac quan ly bao tri cac tuyén quéc
16 va thuc hién cdéng tac bdo tri cac tuyén tinh
16. Tuy nhién, cong tac nay nhan dudc su quan
tam, hiéu qua khac nhau trong céng iélc qudan
ly bdo tri dan dén chat luong, hiéu qué cung
nhu bdo dédm giao théng khéng dong déu.




Day ciing la cac tuyén dudng
do S& GTVT tinh Thai Binh truc tiép
quan ly, bao tri. Qua tim hiéu cho
thay, nhitng ndm qua, S& GTVT tinh
Thai Binh khong cé bd phan chuyén
trach vé quan ly bao tri. Phai dén cuéi
thang 3/2023, UBND tinh Thai Binh
mai ban hanh quyét dinh thanh lap
Ban Quan ly bado tri dudng bo truc
thuoc S& GTVT.

Khong riéng & Thai Binh, qua ghi
nhan tuyén QL.5 doan qua dia ban tinh
Hung Yén (do Téng cong ty Phat trién
ha tang va Bau tu tai chinh quan ly bao
tri va khéng qua dau thau) thi cé téi
20 doan, vi tri hanh lang bi lan chiém
nghiém trong, dau néi trai phép va ton
tai nhiéu nam khong bi xt ly.

TANG CUONG CONG TAC KIEM
TRA, HAU KIEM

Qua khao sat mét s6 tuyén qudc
16, tinh 16 thubc dia ban tinh Nam
Pinh, Hai Duong, Hung Yén, Lao Cai
cho thdy cong tac duy tu, bao tri kha
tét, mat duong ém thuan, khong bi
dong nudc, hé théng bao hiéu, vach
son dudng ré rang..., thuan lgi cho
cac phuaong tién tham gia giao théng.

Ong Pham Héng Thai - Phé Gidm
d6c S& GTVT tinh Nam DPinh cho biét,
ngudn kinh phi cdp cho cong tac
quan ly, bado dudng thudng xuyén déi
vGi qudc 16 tai dia phuong khoang 57
triéu dong/km (gém chi phi quan ly
dudng, cau I6n va chi phi dién chiéu
sang...), duong tinh khoang 22 triéu
déng/km. So vai dinh muic (khoang
80 triéu déng/km), nguén kinh phi
trén dugc b6 tri, phan bé theo thu tu
uu tién dé tap trung cho nhiing céng
viéc c6 tinh chat quan trong, anh
huéng truc ti€p dén ATGT nhu son, b
sung bién bao, 13p dit cac cum dén
tin hiéu, dén chi€u sang; xt ly “diém
den”, vi tri phiic tap vé giao thong.

“T6 chuic t6t viéc lua chon nha
thau thuc hién céng tac quan ly, bao
dudng thudng xuyén cé y nghia quan
trong, qua dé chon lya dugc nhiing
don vi quan ly c6 nang luc tét dé thuc
hién nhiém vu. Ngoai ra, bdo vé hanh
lang va kiém soat tai trong ciing la
nhiém vy hang dau trong viéc duy tri
chat lugng cac tuyén dudng’, 6ng Thai
nhan manh.

Bén canh viéc kiém soét tai trong
va gitt hanh lang ATGT, 6ng Nguyén

TIEU DIEM GIAO THONG

S 5O 04/2023

Buc Canh - Pho Giam déc Ban Quan
ly bdo tri, S& GTVT tinh Hung Yén cho
biét, hgp déng bao tri dugc thuc hién
vGi thai han 3 nam/lan va ép dung loai
hagp déng co diéu chinh gia. UBND tinh
Hung Yén luén tao diéu kién thuan loi
cho céng tac bao tri, don cf nhu vao
thai diém cudi nam sé théng bao cha
truong vé nguén von dé co thé té chiic
dau thau, mé hé so thau, gilip cdng tac
bao tri dudng dugc lién tuc

“Su quan tam, déng hanh cda
cac chl dau tu trong giai quyét cac
tinh huéng, thuc té€ phat sinh sé giup
nang cao hiéu qua bao tri. Viéc cha
déng t6t nhan sy, may mac, thiét bi,
Ung dung céng nghé dé gidm thu
céng sé gép phan kip thai thuc hién
cac muc tiéu theo yéu cau bao tri’)
6ng Nguyén Sy Trong - Pho Gidm d6c
Céng ty TNHH Xay dung téng hagp
Minh Buc chia sé.

Dé cong tac bao tri dudng bo dat
hiéu qua cao, 6ng Kiéu Van Dlng - Phé
Giam d6c Ban Quan ly bao tri dudng
b6 Lao Cai cho rang can co su chung
tay, phéi hgp clia chinh quyén dia
phuong tir cap tinh dén cap huyén,
cap xa trong viéc quan ly dat dai va
bado vé hanh lang ATGT trén céc tuyén
quéc 16, dudng tinh, dudng huyén qua
dia phuang. Su vao cudc dong bd clia
hé théng chinh tri, don vi quan ly sé
gitp don vi bao tri thuc hién hiéu qua
han viéc bao vé chat lugng dudng, tao
thuan Igi cho phuong tién luu thong
va ngan ngua TNGT. Bén canh dé, viéc
han ché chia nho géi thau va kéo dai
thoi han thau 1én 5 nam sé giup cong
tdc quan ly bao tri dugc tap trung, tao
diéu kién dé don vi tring thau dau tu
thiét bi, nang hiéu qua bao tri.

Theo 6ng Lé Hong Diép - Truéng
phong Quan ly bao tri, két cdu ha
tang giao théng (Cuc BBVN), néu
lam khong t6t, khéi luong béo tri sé
khong dugc nghiém thu. Dia phuong,
don vi nao lam tét céng tac bao tri
hang nam sé la ca s& dé Cuc xem xét
giao thém, Gy thac khéi lugng bao tri,
¢6 nhu vay mai khuyén khich cac dia
phuong lam t6t va hiéu qua. Con néu
dia phuaong, don vi nao lam qua loa,
khong dam bao sé bi phé binh, tham
tri la khong giao Uy thac va khéng
dugc xem xét hé so du thau hoat
dong bao tri. 4
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SU KIEN

S6 04/2023

Ky niém 48 ndm ngay Gidi phéng mién Nam (30/4/1975 - 30/4/2023)

TP. Ho Chi Minh v6i si ménh
ket noi ha tany giao thong khu vire

5 VAN QUYET

A ) o

Du kién dén nam 2025,
hang loat du an ha 1ang
giao 1hong tai TP. H6 Chi

Minh sé hoan thanh va

dua vdo khai théac. bay
dugc ky vong la dong luc
tao ra co héi phat trién
kinh 1€ - xa héi cho vung
kinh t& trong diém ph|c|

Nam. 48 ndm sau ngday

gidi phéng, bé mat thanh
phd mang tén Bdac da cé
nhleu doi thay, trong dé
ha tang glao thong duoc

xem la yéu 16 quan tron
mang tinh chat quyét
dinh, xuyén sudt.

“pAU TAU” VUNG KINH TE
TRONG DIEM PHIA NAM

vung kinh té trong diém phia
Nam gém: TP. H6 Chi Minh, Dong
Nai, Binh Duong, Ba Ria - Viing Tau,
Binh Phudc, Tay Ninh, Long An va
Tién Giang c6 téng dién tich hon
28.360 km vai dan s6 khoang 21,8
triéu ngudi. Day la vung kinh té nang
déng, sdng tao, di dau trong déi mai
va phat trién, dong gép 16n vao ting
truéng kinh té va thu ngan sach cta
ca nudc.

Chinh vivay, nhitng nam gan day,
vlung kinh té trong diém phia Nam
dugc Trung uong va cac dia phuong
trong viing uu tién ngudn von dau tu
ha tang giao thong dé tao ra nhiing
budc dot pha trong phat trién kinh
té. Theo d6, nhiéu du an giao théng
I6n da dugc quy hoach va trién khai
nhu: dudng cao t6c Bén Luc - Long
Thanh, cao téc Bién Hoa - Viing Tau,
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Nhiing ndm qua, ha tang giao théng TP, H3 Chi Minh duoc dau tu, phat trién,
g6p phan hoan thién lién két vang kinh té trong diém phia Nam

Céng HKQT Long Thanh, duang Vanh
dai 3, cao t6c Dau Gidy - Phan Thiét...
Khi cac du an nay hoan thanh sé giup
két néi cac tinh, thanh phé trong
vung, tao su ting trudng nhanh vé
kinh té& - xa hoi, rdt ngan thai gian van

chuyén hang héa, gidam bdét chi phi

cho doanh nghiép.
TP. H6 Chi Minh la d6 thi dac

biét, “dau tau” vung kinh té trong
diém phia Nam trén nhiéu phuang
dién vGi nhiém vu dan dat, hd trg
cac tinh trong vung cling phat trién.
Thai gian qua, TP. H6 Chi Minh cling
da co nhiéu théa thuan hogp téc,
phat trién toan dién vé kinh té&, xa
hoéi, dac biét la trong quy hoach ha
tang giao thong két noi véi cac tinh:



Binh Duong, Dong Nai, Ba Ria - Viing
Tau, Long An, Tién Giang, Tay Ninh
va Binh Phudc.

Theo lanh dao S GTVT TP. H6 Chi
Minh, nhu cdu vén dau tu phat trién
két cau hé théng ha tang giao thong
trén dia ban thanh phé giai doan
2021 - 2025 la 533.529 ty dong; giai
doan 2026 - 2030 la 437.125 ty déng.
Ong Tran Quang Lam - Giam déc S&
GTVT TP. H6 Chi Minh cho rang: “Phat
trién giao théng Thanh phd 1a phai
gan két vdi tat ca cac tinh lan can,
phai mang tinh lién viing. Chinh pht
da c6 cac quy hoach ca ban phu hop,
nhung su két hgp vdi cac tinh lan can
véi nhau la trach nhiém ctia tung dia
phuong. TP. H6 Chi Minh va cac tinh
da c6 su thdng nhat dé trién khai cac
du an, quy hoach giao thong nham
mang lai su hiéu qua nhat”.

“Hién nay, nhiéu dy an trong
diém dang gap khé khan vé nguén
von khi ngan sach Trung uong ciing
nhu dia phuong con han ché. Do d¢,
Thanh ph6 da manh dan dé xuat dau
tu theo hinh thic déi tac cong tu
(PPP) d6i véi cac du an trong diém,
nham tao nén su chuyén déng manh
mé cling nhu co héi dot pha cho
nganh GTVT. Nam 2023, khi co ché,
chinh sach mdéi dugc ban hanh sé la
cd h6ilén nhung cling khong it thach
thiic d6i v6i nganh GTVT Thanh phd”,
6ng Lam nhan manh.

PGS. TS. Pham Xuan Mai - Trudng
Pai hoc Bach khoa TP. H6 Chi Minh
phan tich: “Theo quy hoach thi TP.
H6 Chi Minh 1a d6 thi hat nhan, con
vé tinh phu thudc vao cac tinh con
lai nhu: Binh Duong, Ba Ria - Viing
Tau, Tay Ninh, Long An... Két cu ha
tdng cla vung kinh t€ trong diém
phia Nam bao gém rat nhiéu linh
vuc nhung khéng thé dan déu dé
dau tu ma can tap trung nguén luc
vao nhiing linh vuc then chét nhu ha
tang giao théng, ha tang doé thi, ha
tang céng nghé s6. Cac linh vuc nay
sé thac day su phat trién cac linh vuc
khéc. Ha tang giao thong ctia vung cé
tiém nang thuc ddy tat ca cac loai hinh
giao théng ti dudng bo, dudng sat,
dudng thuy va duong hang khoéng.
Giao thong két néi sé tao su thuan
tién va phat huy dugc stiic manh clia
toan vung”

SU KIEN

I 6 04/2023

dén ndm 2030 I3 hon 960.000 ty déng

BUGC CHUYEN TU NHUNG
CONG TRINH TRONG PIEM

Ong Luong Minh Phuc - Giam déc
Ban QLDA Dau tu xay dung cac cong
trinh giao thong TP. H6 Chi Minh cho
biét:"Nam 2023 dugc danh gid la nam
dac biét, m& dau giai doan 10 nam
dot pha ha tang giao théng 6 TP. H6
Chi Minh va vung kinh té trong diém
phia Nam. Day cing la nam bat dau
trién khai hang loat du an 16n mang
tinh lién vung, cling nhu g6 “bai todn”
un tac khu vuc clia ngd nhu du an két
néi Cang HKQT Tan Son Nhat va khu
vuc cang Cat Lai".

Cu thé, TP. H6 Chi Minh da khdi
céng nhiéu hang muc giao théng
két néi vai cac dia phuong trong khu
vuc nhu: dy én xay dung nha ga T3
san bay Tan Son Nhat, du an m& réng
QL.50; du an nut giao An Phu (TP. Thu
Duc), dudng ndi Tran Qudc Hoan -
Coéng Hoa (quan Tan Binh)...

Hién tai, TP. H6 Chi Minh dang
gap rut trién khai du an dudng Vanh
dai 3, day la du an quan trong khéng
chi ctia TP. H6 Chi Minh ma con cla
vung kinh té trong diém phia Nam.
Du van con nhiéu khé khan trong
céng tac thu héi dat, GPMB nhung
lanh dao TP. H6 Chi Minh khang dinh
quyét tam sé hoan thanh sém hon ké
hoach Trung uong giao, bién dudng
“Vanh dai 3 1a mét ki€u mau trong thu
hoi dat dé c6 mat bang trién khai cac

Nhu cdu vén diu tu phat trién két c3u ha ting giao thong trén dia ban TP. H6 Chi Minh

,‘

du an” dé thanh phé c6 thé ap dung
trong cac du an, cong trinh sau nay.

Ngoai ra, TP. H6 Chi Minh ciing
dang day nhanh trién khai cac tuyén
cao toc: TP. H6 Chi Minh - Méc Bai; TP.
H& Chi Minh - Thi Ddu Mot - Chon
Thanh; Bén Luc - Long Thanh; kénh
Tham Luong - Bén Cét - Rach Nudc
Lén; rach Xuyén Tam... UBND TP. H6
Chi Minh cling da giao cho S& GTVT
Thanh phé lap cha truong dau tu du
an dudng Vanh dai 4, phdn dau hoan
thanh trong thang 6/2023 cung vdi
cac tinh Ba Ria - Viing Tau, Déng Nai,
Binh Duong va Long An. Du kién,
tuyén dudng dugc hoan thanh vao
nam 2027.

Ciing theo 6ng Phuc, nam 2024,
Thanh phé dy kién khéi cong tuyén
Metro s6 2 va hoan thanh sau 4 nam.
Cac coéng trinh nhu cau Tha Thiém 4,
cau Can Gi¢ dang dugc chuan bi dé
thuc hién theo hinh thiic d6i tac cong
tu (PPP). Cung véi cac du an trong
diém quéc gia, Thanh phé cling trién
khai nhiéu cong trinh trong diém cap
Thanh phd dé gidi quyét UTGT.

Véi vai tro “di truéc mé duong’,
viéc ddy manh dau tu, hoan thién ha
tang giao thong ctia TP. H6 Chi Minh
sé c6 nhiing buéc chuyén vugt bac
trong thaoi gian t6i, tao diéu kién
thuan Igi cho viéc phat trién kinh
té - xa hoi vung kinh té trong diém
phia Nam O
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AN TOAN GIAQ THONG

S6 04/2023

Ganh hao bung phat
Xe do ch@ tinh vi clm' fqua tai

Luc luong chic néng kiém tra viéc coi néi thanh thing xe ti, xe container

&5 VAN HUE

E L)

Sau mét thaoi gian ang xuong truc su kiém tra gai
gao cua luc Iu’dng chic nang, gan day finh ircmg

xe qua tai Icu c6 ddu hiéu bung phai tai nhiéu dia
phuong. Dleu dang lo ngai la cac chu xe da dung da
chiéu trd nham qua mdt luc luong chiic nang.

VI PHAM NGAY CANG TINH VI

Nh{ing ngay cudi thang 3, PV Tap
chi GTVT theo chan cac chién sy CSGT
tuan luu trén cao téc Phap Van - Cau
Gié. Khi d&n km193, D6iTuan tra kiém
soat giao théng Pudng bé cao toc s6
3 (D6i 3, Cuc CSGT) phat hién xe 6 t6

14 | DAY MANH NG DUNG KHCN DAM BAO ATGT

BKS 90C-048.xx c6 dau hiéu vi pham.
Qua kiém tra ban dau phat hién chiéc
xe da dugc cai tién rat tinh vi, cgi néi
thanh thung bang thiét bi thay luc
dé ché qua tai. Toan bd thung hang
nguyén ban dugc gan thém cac éng
thay luc dé coi thém 30 cm, c6 thé

ty dong nang thanh cao lén hoac ha
xudng. Qua qua trinh lam viéc, tai xé
V.T.H. (SN 1990, trd tai Ha Nam) diéu
khién xe tai trén cho biét “chi la ngudi
14i thué va khi c6 hang thi sé bat cong
tdc thay luc d€ nang cao thanh thiing
[én, con khi khong c6 hang, ben thay
luc sé thu tdm cadi xuéng thiing xe dé
qua mat co quan chiic nang”. Sau gan
1h dau tranh, 1ai xe méi chdp hanh
can xe, két qua la chiéc xe nay ché
qua tai trong & muc 34,30%.

Ngay sau d6, vao dém 31/3, rang
sang 01/4, qua ndm bat tinh hinh, t6
coéng tac do Thugng ta Cao Tran Quéc
Hoang - Pho Trudng phong Tham
muu (Cong an TP. Ha Noi), Phé Trudng
Poan kiém tra ctia Ban Chi dao 197
TP. Ha NGi chi huy cling don 16ng va
vay bat mét loat xe container cat nap
thung dé ché vat liéu xay dung tu
Hoa Binh vé Ha Noi.

Cac xe nay xuat phat tir mé da
s6 5 thudc xa Cao Duong, huyén
Luong Son, tinh Hoa Binh nhin bé
ngoai khong khac biét gi nhiéu so
véi xe container binh thuong nhung
néc xe bi cat bo, bén trong chs da
dam, trong lugng toan bé xdp xi
100 tan méi chiéc. Dac biét, nhing
thung xe nay déu dugc doé éng thay
luc dé c6 thé d6 “ben container” khi
xuéng hang.

Dién hinh 1a xe dau kéo BKS
29H-848.09, dang luu théong theo
huéng QL.21B vé dén dia ban quan
Ha Bong, TP. Ha Néi thi bi luc lugng
chutc nang t6 chiic don 16ng va yéu
cau lai xe chdp hanh kiém tra. Tai x&
VG Anh Tudn (trd tai huyén Gia Vién,
tinh Ninh Binh) xuat trinh van don,
téng tai trong xe khi rdi mé 1a hon
98 tan, trong do cling c6 hon 70 tan
hang 1a da dam. Diéu dang noi la
ngay khi xuéng xe, tai xé Vi Anh Tuan
da lao t&i dinh xé bo bang niém yét
tén Cong ty TNHH Thang Lan, huyén
Kim Bang, tinh Ha Nam dan trén cla



xe, déng thoi khéa buéng lai chéng
déi. Tuy nhién, luc lugng CSGT, Thanh
tra GTVT da kip thoi ngan can, déng
thoi van dong, thuyét phuc lai xe
chdp hanh yéu cau kiém tra tai trong
xe. Phai dén gan 1h sang ngay 01/4,
tai x&€ mai danh xe [én can tai trong.

NAM PIA BAN, XU TAN GOC

Trung ta Tran Quang Vinh - Doi
truéng DOi Tuyén truyén, kham
nghiém, gidi quyét TNGT, Phong
CSGT Céng an TP. Ha Néi cho biét,
Phong da thanh 1ap 3 t6 dac biét cta
don vi tuan tra kiém soét xt ly 24/24h
trén tat ca cac tuyén duong, dia ban
cla Ha Noi, ddc biét la tru trong
dén coéng tac nam bat dia ban, xt ly
nghiém va khéng c6 ving cdm. Qua
trinh phat hién, cac té dac biét nay co
thé 1ap bién ban hoac ban giao cho
don vi dia ban thuéc Phong CSGT

Xe vi pham ché qua t3i trong bi luc luong chic ndng phat hién, xa ly

o~ — =

hodc dia ban c6ng an quan, huyén
ti€p nhan xu ly.

Con theo Thugng td Nguyén
Manh Thang - Déi truéng Doi Tuan tra
kiém soat giao thong Dudng bd cao
téc s6 3, Cuc CSGT, mac du quyét liét
xt ly nghiém vi pham thanh thung
va qua tai trong song cac chu xe va
lai xe van st dung du chiéu trd nham
qua mat lyc lugng chiic nang. Cac lai
xe thudng xuyén di chuyén vao ban
dém nhdam che d&u viéc coi nGi thanh
thung va chay qua tai.

Theo théng ké cta Uy ban ATGT
Qudc gia, trong quy 1/2023, luc lugng
CSGT céc dia phuong da phat hién va
XU ly 20.443 trudng hop (2,39%) chdé
qua tai trong hang hda. Bén canh
dé, luc lugng cong chic Thanh tra va
TTGT cac s& GTVT, khu quan ly dudng
b0, cac tram kiém soat tai trong xe
luu déng st dung can xach tay kiém

AN TOAN GIAO THONG

T 56 04/2023

tra 19.000 xe, trong d6 c6 1.539 xe vi
pham, tudc 463 GPLX, x phat nop
Kho bac Nha nudc 22,3 ty dong.

Trao d6i vdi PV Tap chi GTVT,
Dai td Nguyén Quang Nhat - Trudng
phong Tuyén truyén, kham nghiém
gidi quyét TNGT, Cuc CSGT (B6 Coéng
an) thong tin, B6 Cong an, Cuc CSGT
da chi dao luc lugng CSGT, cong an
cac tinh, thanh phé vao cudc xu ly
nghiém cac truong hgp 6 to tai cha
vat liéu xay dung vi pham, d@m bao
dung qui dinh, cdng bang trong kinh
doanhvantai.”"Nhiing trudng hop 6 t6
tai chd vat liéu xay dung lap cac thiét
bi lam thay d&i két cau thanh, thung
phuaong tién la vi pham qui dinh an
toan ki thuat va bao vé moi truong,
dac biét la cac phuong tién gia xe dau
kéo container, phi container vi pham
déu dugc xr ly nghiém theo qui dinh”,
Dai t4d Nhat khang dinh A

DAY MANH UNG DUNG KHCN DAM BAO ATGT 1 15



GIAO THONG PHAT TRIEN

S6 04/2023

Ihidng chi quan véi tién 4,
BO trwong va Thir trromg lién tuc di cong trurong

Luong Ién phuong tién thi céng cac hang muc hoan thién cao téc Mai Son - QL45

25 V) THANH VO

9]

B truéng BS6 GTVT
Nguyén Van Thang
nh@n manh, ding hen
_30/4, 3 dy én thanh
phan cao téc Bdc - Nam
phdi hoan thanh. Tiép
do, loat du an trong
diém nganh GTVT c6
hen hoan thanh néGm
2023 nhat dinh phdi dat
dudc, khéng dugc chu
quan, cham tré.

LAM VIEC NAO DUT PIEM
VIEC PO

Theo Chénh Van phong B6 GTVT
Uéng Viét Dang, trong 3 thang dau
nam, lanh dao B6 GTVT da chi dao
cac co quan, don vi, dac biét la cac
ch( dau tu, ban QLDA phai d6i méi tu
duy, cach lam véi phuong cham lam
viéc nao dut diém viéc do, gan véi
trach nhiém ctia ngudi ding dau. Bo
trudng Bd GTVT Nguyén Van Thing

16

va cac Thi trudng danh nhiéu thai
gian di kiém tra, chi dao hién trudng,
lam viéc véi lanh dao cac dia phuong
nham thao g8, gidi quyét nhiing khé
khan, vudng mac dé ddy nhanh tién
dé cac cong trinh, du &n trong diém,
dac biét la cao toc Bac - Nam.

Lanh dao B GTVT cling tiép thu,
giai quyét ngay kién nghj dé thao g&
vuéng mac cho dia phuong vé nhiing
van dé thudc thdm quyén, phéi hgp
va huéng dan cac dia phuong dugc
giao la co quan chl quan cac dy an
cao téc. Trong quy 1/2023, B6 GTVT
da hoan thién thu tuc, khai cong 6/6
duan.

VE tién do giai ngan cac du an,
Bo trudng Nguyén Van Thang da chi
dao ddy manh phan cdp, phan quyén
trong cong tac dau tu xay dung; xay
dung danh muc cic du an trong
giai doan 2023 - 2030 dé chudan bi
hoi nghi xdc tién kéu goi nguén luc
dau tu; ban hanh nhiéu van ban chi
dao, quan triét dén ting ca nhan, t6
chtic tang cudng phong, chéng tham
nhing, tiéu cuc trong hoat déng dau
tu xay dung.

“Bé trudng Nguyén Van Thang
da chu tri nhiéu cudc hop, lam viéc
véi tap thé 1anh dao cac ban QLDA dé
quan triét, nhan dién cac hanh vi tham
nhing, tiéu cuc, ban hanh chi thi tang
cudng kiém soat chat lugng cac du an’;
ong Udng Viét Diing cho hay.

Theo théng ké cia Vu K& hoach -
Dau tu (KHDT), dén hét thang 3/2023,
B6 GTVT da gidi ngan hon 17 nghin
ty déng (dat han 18% ké hoach nam
2023), cao hon so véi cung ky nam
ngoai (3 thang dau nam 2022, ty lé
gidi ngan dat khoang 14%). Theo sé
liéu bao cao cliia Bo K& hoach va Pau
tu, BO GTVT c6 ty lé gidi ngan 3 thang
dau nam cao hon muc trung binh ca
nudc (trung binh ca nudc dat khoang
10,35%), la mot trong 2 b, co quan
Trung uong va 17 dia phuong co ty lé
gidi ngan trén 15%.

Vu truéng Vu KHDT Bui Quang
Théi cho hay, céng tac gidi ngan 3
thang dau nam dat két qua tét nhung
gia tri giadi ngan tap trung phan Ién
vao tam Uing hop doéng clia cac du an
cao t6c Bac - Nam giai doan 2 va tra
ng von BT. “Thaoi gian t6i, ap luc giai
ngan dé dap ung ké hoach sé rat kho
khan va can su né luc rat 16n clia cac
chu dau tu, ban QLDA khi cac du an
cao t6c Bac - Nam giai doan 2 mdi
trién khai thi cong, khéi lugng chd
yéu thuc hién cong tac chuén bi, dap
nén co6 gia tri giai ngan khéng cao’,
ong Thai nhan dinh. Mat khac, gia tri
giadi ngan 3 thang dau nam clta Bo
GTVT tap trung & cac du an cao toc
Bac - Nam vai gid tri 11.198 ty dong
(chiém ty trong khoang 80% gia tri
gidi ngan clia ca B6 GTVT).

KHONG LG HEN HOAN THANH
LOAT DU AN TRONG PIEM

Theo B trudng Nguyén Van
Thang, tir dau nam dén nay, cac co
quan, don vi clia B6 GTVT da thé hién



(¢ Du an trong diém ddt khoat,
khéng duoc chdm tré AN

Bé trudng B6 GTVT
Nguyén Vin Thing

Céc ban QLDA phai chu dong
théo g& kho khan, vudng mac, dac
biét la cdng tdc GPMB, ngudn cung
vat lieu dé dadm bao chat lugng,
tién do theo dung chi dao ctia Tha

rat tot né luc, quyét tdm giai quyét
thach thic. “Moét s6 co quan, don vi
da c6 nhiing budc thay déi rat tich
cuc dé chuyén minh manh mé, nang
cao nang luc cong tac’, Bo trudng
Nguyén Van Thang noi va danh gia,
du khoi lugng gidi ngan dugc giao
clia B6 GTVT nam 2023 la rat I6n
nhung trong 3 thang dau nam, viéc
trién khai cong tac nay dat hiéu qua,
két qua gidi ngan tuong dong véi ké
hoach déra.

“Két qua rat t6t nhung khong
dugc voi miing, tuyét d6i khong dugc
ch quan’, BO trudng Nguyén Van
Thang ndi va chi ra rang khéi luong
gidi ngan trong 3 thang qua chl yéu
la tam Ging cho cac du an cao t6c Bac -
Nam giai doan 2. Sang thang 4/2023,
khoi lugng gidi ngan sé giam di do
cac du an nay budc vao giai doan thi
cong cac hang muc khong cé gid tri
thanh toan cao.

Luu y thai gian t6i, cong tac giai
ngan sé gap nhiéu thach thic, ngudi
dung dau nganh GTVT déanh gig, linh
vuc dau tu cong la mot dong luc ting

tudng Chinh phu va B6 GTVT. Tat
ca cac van dé vudng mac lién quan
téi GPMB, toi cho rang la nhiing
diéu khéng dang co.

Pung han 30/4/2023, 3 cao
téc dut khoat phai hoan thanh
goém Mai Son - QL45, Vinh Hao
- Phan Thiét va Phan Thiét - Dau
Giay. Thuc té€, cac du &an nay van
dang c6 nhiing vuéng mac, lanh
dao B6 GTVT clng dang tap
trung thao g& quyét liét, dac biét
la vuéng mac vé mo dat. Vi vay,
Ban QLDA Thang Long, Ban QLDA
7 phai hét sutc tap trung chi dao
quyét liét ddm bao tién dé va cac
yéu cau cla du an.

Véi cac du &n trong diém khac
¢6 thai han hoan thanh trong nam
2023 dut khodt phai dat duogc,

trudng rat manh mé trong béi canh
dat nudc ddi dién véi nhiéu khé khan
xuat phat tu tinh hinh chung cta thé
gidi. Vi vay, viéc gidi ngan dau tu cong
cho céac du an giao théng cé y nghia
vO cung quan trong khi khoi théng
cac"huyét mach” gitp phét trién kinh
t& - xa hoi.

Bo trudng Nguyén Van Thang
bay té, thoi gian vua qua BO trudng,
Tha trudng phai tryc ti€p di cong
truong lién tuc. Noi nao khé nhat
thi B trudng déu tryc ti€p dén giadi
quyét rat quyét liét. “Trong luc khé
khan, chiing ta cang phai chi dong,
quyét liét, tap trung lam viéc. Néu
khong cé su d6i méi cach lam thi
kho cé thé hoan thanh khéi lugng
giadi ngan khéng 16 clia nam 2023.
Cai gi lam cu6n chiéu dugc thi phai
lam ngay. C6 mat bang dén dau phai
thi cong ngay dén dd’, Bo truéng
Nguyén Van Thang chi dao.

Pinh hinh nhiing théach thuc
va giadi phap thich Ung, Bo trudng
Nguyén Van Thang yéu cau cac chu
dau tu, ban QLDA can nang cao tinh
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khong dugc cham tré, khéng
dugc chu quan. Cuc Quan ly dau
tu xay dung hé trg t6i da cho cac
ban QLDA dé x{ ly ngay van dé
vudng mag, kip thoi. Bén canh do,
Cuc Quan ly dau tu xay dung chu
tri, phéi hgp v6i cac co quan lién
quan t6 chuic hdi nghi véi cac dia
phuang dé trao déi kinh nghiém
trong trién khai du an.

Céac co quan, don vi lién quan
phai ap dung cach thiic t6 chuc hoi
nghi, toa dam theo huéng nang
cao hiéu qua lam viéc, tranh nhiing
han ché nhu cach lam c, dan té6i
nhiing hé luy phuc tap nhu cach
lam trugc day, dién hinh la viéc
cac bén lam viéc khong hiéu qua,
khong dua ra dugc nhimng y kién
phu hgp thuc té.

N&m 2023, B6 GTVT dugc
Thu tuéng Chinh phu giao
94.161 ty dong (trong dé cé
7.380 ty déng chi hoan tha
tuc thu hoéi Ung trudc va trad ng
du an BT). Bén nay, B6 GTVT
giao chi tiét cho cac du an vdi
t8ng s6 94.135/94.161 ty déng
(dat 99,97%). Con lai, 26,331 ty
dong ké hoach dugc giao tu
nguén thu xt ly sap xép nha
dat cho cac b, co quan Trung
uong chua thé phan bé do
chua c6 ké hoach trung han.

than tu chu, tu chiu trach nhiém.
Céc ban QLDA cua B6 GTVT hién
nay dam duong hai vai tro vua la
chu dau tu, viia la co quan QLDA. Vi
vay, cac ban QLDA phai tap trung chi
dao hoan thién thu tuc dé sém khai
céng cac du an du kién trong quy
1120230
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Mot xa hdi an toan,
khong tai nan, than
thién va day finh nguoi
Ia muc tiéu ma Cudc
Van dong Xay dung
van héa giao théng
dang huéng dén. Khi
xa hoi phat trién thi cac
hanh vi glao thong thé
hién ro vén héa cua
mét quéc gia, dan toc.

uat phat diém t& mét nudc
néng nghiép lac hau, dan s6

trén 85% la nbéng dan, trai
qua nhiéu nam chién tranh tan ph3,
dan toc ta méi ¢ hon 40 nam dugc
huéng hoa binh dé xay dung va kién
thié€t. Trong b&i canh hoi nhap, phat
trién kinh t& doi s6ng nhan dan
dugc cai thién, nhu cau di lai, théng
thuong tang cao tao ap luc vé giao
théng nhu Un tac, tai nan. Nhiéu nam
qua, ca hé théng chinh tri da quyét
liét vao cudc cdng vaéi su déng thuan
cla ngusi dan da dé ra nhiéu giai
phap nham thuc hién kiém ché va
gidm thiéu TNGT.

Thyc hién Chuaong trinh “Thap
ky hanh dong vi an toan giao thong
dudng bd” do Lién hiép quéc phat
doéng, hon 10 nam qua, tinh hinh
trat tu ATGT da c6 nhiéu chuyén bién
nhung TNGT van & muc cao. Nguyén
nhan cla cac vu TNGT thi c6 nhiéu,
nhung trén 80% s6 vu la do y thic
clia ngudi tham gia giao thong nhu:
phéng nhanh, vugt du, di sai lan
dudng, vuot den do, vi pham cac quy
tc giao thong, trudc khi diéu khién
phuong tién c6 sU dung rugu bia,
khong lam chu téc d6 dan dén TNGT...

Mbi nam, Uy ban ATGT Quéc gia
phat déng 1 chl dé riéng va chl dé
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Gido duc tré em déi mii b3o hiém khi tham gia giao théng

clia nam 2023 la “Thugng tén phdp
luat dé xdy dung vén héa giao théng
an toan” Vi viéc B6 Cong an manh
tay xt ly vi pham theo tung chuyén
dé nhu: xe qua tai, xe coi ndi thanh
thung, vi pham n6dng dé cén, ma tay,
téc d... da tao budc chuyén bién méi
trong cong tac dam bao trat tu ATGT,
dac biét la lam thay d6i nhan thic ctia
ngudi tham gia giao thong.

Theo thong ké cua Cuc CSGT,
trong quy 1/2023, luc lugng CSGT
toan quéc da kiém tra, xtr ly 750.105
trudng hop vi pham trat tu ATGT trén
dudng bo, dudng sat va dudng thay
noi dia, phat tién trén 1.364 ty dong,
tudc 139.000 GPLX, bang, ching
chi chuyén moén, tam gir 224.957
phuong tién cac loai. Trong d6, cé
151.890 trudng hgp vi pham néng
dd con (chiém 17,75%); 472 trudng
hagp lai xe duong tinh véi chat ma tay
(chi€ém 0,06%); 132.243 trudng hop
chay qua t6c do cho phép (chiém
15,46%); 20.443 truong hgp ché

hang qua tai (chiém 2,39%); 1.016
trudng hop vi pham quy dinh vé
dong mdi, hodn cai, stfa chita phuong
tién (chiém 0,12%)... Co quan CSGT va
canh sat diéu tra cac cap da khai té
1.134 vy, 1.332 bi can. Két thuc diéu
tra, chuyén Vién Kiém sat nhan dan
truy t6 1.118 vy, 1.186 bj can (tda an
nhan dan cac cap da xét 1.163 vu,
1.211 bi cdo).

Trao d8i vé6i Tap chi GTVT, TS.
Khuong Kim Tao - chuyén gia vé giao
théng cho biét, dé c6 van héa giao
théng khéng thé mot sém mot chiéu,
bé&i khai niém van hoa giao théng rat
rong, dén nay khong phai ai cling
hiéu va ndm rd dé thuc hién, ké ca
nhing ngudi 16n tudi cht chua noi
dén cac déi tugng thanh, thi€u nién.
Vi vay, dé nang cao nhan thuc vé van
hoéa giao théng thi vai trd cla cac t6
chuic chinh tri, xa hoéi, cdc co quan
doan thé, dac biét la cac trudng hoc,
gia dinh trong cong tac tuyén truyén
gido duc la dac biét quan trong. Gia
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dinh la t€ bao cQa xa hoi, mot xa hoi
khoe manh doi héi phai c6 nhiing té
bao t6t, do d6 cdng tac gido duc phap
luat vé trat tu ATGT dugc tru trong
han bao gi¢ hét. Nhiing chuong trinh
nay trudc kia chi dugc nha trudng gidi
thiéu han ché trong nhiing gio hoc vé
Gido duc cong dan, nay dugc dua vao
giang day thanh mot mén bat budc,
khéng chi cap hoc phé théng ma
c& hé théng gido duc ti€u hoc va ca
mam non.

Nhin sang cac nudc phat trién
nhu Nhat Ban, My hay cac nudc cé
nén cong nghiép tién tién & chau Au
thi trudc day khi bat dau cong cudc
phat trién kinh t&, ho cling nhu ching
ta hém nay phai déi mat vai“van nan”
TNGT. Néi thé khong phai dé bién
minh nhung xét vé hinh thai kinh té
xa hoi, khi ma nhitng ngudi ndéng dan
trong qua trinh do6 thi hda, ho phai
déi dién vai nhimg van dé mdi, phuc
tap hon d6i dién v6i mdy maoc, thiét
bi trong khi y thuc ky luat chua cao,
hay néi cach khac la tadc phong cong
nghiép chua c6 thi ho d6i dién véi rai
do cang I6n.

Cilng theo TS. Tao, xa hdi hién
dai, van minh doi hoi nhirng nguyén
tac va tinh ky luat cao, néi cach khac
la séng va lam viéc theo hién phap
va phap luat, dé cao tinh “thugng
ton phap luat” Bén canh nhiing gid
tri van hoa dao duic cla dan toc doi
hdi con ngudi phai tuan thd nhing
quy tac séng, ung xu, lam viéc va
nhiing quy tdc ma xa hoi dat ra
nhu: dén xanh dugc di, dén do phai
diing lai, dén vang phai giam toc
dé dé dung trudc vach tréng khi tin
hiéu dén chuyén ti vang sang doé.
bi trén phuaong tién cong cong phai
nhudng ghé cho ngudi gia, tré em va
phu ni c6 thai, ngudi tan tat... Bat cu
mét ché dd nao, mot xa hoi nao, doi
tugng nham dén déu la con nguai va
chinh con ngudi la nhiing nguoi thuc
hién cac quy tac do chinh ho dat ra
va phai thuc hién nghiém tuc nhiing
quy dinh d6, c6 nhu vay méi tu ton
trong chinh minh va tén trong nhiing
ngudi khac khi tham gia giao thong,
thé hién van héa ctia mot quéc gia,
dantéc O
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Xac dinh hé so suy giam do bén clia bé téng
khi chiu nén don truc: Thuc nghiém va mé phong so

B TS. PHAM BUCTHO; PGS. TS. BUITRUONG SON
Trudng Dai hoc M6 - Bia chdt

B TS. HOANG VIET HAI®
Trudng Bai hoc Giao théng van tai
Email: “hoangviethai@utc.edu.vn

TOM TAT: Hé s6 suy gidam dé bén (damage
coefficient) la théng sé quan trong trong viéc du bao
d6 bén va thoi han st dung cla két cdu bé téng
c6t thép (BTCT) lam viéc trong méi truong bién. Bai
bao trinh bay két qua nghién clu xac dinh van téc
fruyén séng, qua dé xac dinh hé sé suy gidm d6 bén
(damage coefficient) theo cip Ung suat nén bang
thuc nghiém. Dudi tac dung cla 1ai tfrong nén, qua
trinh bién déi pha hdy vat liéu mau bé téng dudi tac
dung cla tai trong co hoc duoc chia lam 3 giai doan
tuong Ung véi cac giai doan phat trién nut. Mé hinh
s6 dua trén moé hinh gidm bén Mazard duoc phat
trién trong mé hinh ludi. Két qua mé phéng sé duoc
so sanh vdi thuc nghiém cho thay tinh tin cay cda mé
hinh dé xuat.

TU KHOA: M6 hinh ludi, hé sé gidm bén, séng siéu
am, nén don truc.

ABSTRACT: The damage coefficient is an important
parameter in predicting the durability and service
life of reinforced concrete structures working in the
marine environment. This paper presents the results
of the study to determine the ultrasound velocity and
thereby determine the damage coefficient according
to the compressive stress level by experiment. Under
the effect of compressive load, the evolution of crack
is divided into 3 stages corresponding to the cracking
development stages. The numerical model is based
on the Mazard damaged model and developed in the
lattice model. The numerical simulation results are
compared with the experiment, showing the reliability
of the proposed model.

KEYWORDS: Lattice model, damage coefficient,

ultrasound, uiniaxial compression.

1.DAT VAN DE

Céc két cau bé téng khi lam viéc trong moi trudng bién
thuong chiu tac dung, ngoai tai trong khai thac con chiu
anh hudng ctia 4n mon sulfat, an mon cét thép. Cac yéu té
nay tac dong lan nhau dan dén su suy gidam nhanh choéng
dd bén clia két cau BTCT. Cac két qua nghién ctru cho thay,
khi tai trong tac dung lén két cau vuot qua 40% tai trong
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thiét k&, két cau bé tdng co thé xuat hién cac vi khe nut [1,
2], cac vi khe nut nay cling sé gop phan vao viéc ting hé s6
tham nuéc va hé s6 khuéch tan ion Clo. N. Gowripalan va
nnk (2000) [3] thuc hién danh gid anh hudng cac vét nat
vi m6 va dé tham ion Clo clia bé téng khi phai chiu mot
tai trong nén trudc moét truc. Nhdm nghién cliu cé nhan
xét rang, khi cdc mau bé tong dugc d& tai hoan toan & cap
tai trong nén trudc la 0,5 f', cac vuing xuat hién vét nut vi
mo ¢6 thé hoi phuc lai 100% nhu trang thai ban dau. Tuy
nhién, khi d& tai & cap tai trong tir 0,7 dén 0,95 f’, mét s6
vling vét nut khéng c6 kha nang hoi phuc sau khi da tai.
Tinh chat nay c6 y nghia quyét dinh rat In tinh tham thau
clia bé téng. D6 tham ion Clo cla bé téng (sau khi d& tai)
bi anh hudng béi su xuat hién clia tng suat nén trudc. Do
tham ion Clo trong mau bé tong thay déi khdong dang ké
khi cac cap tai trong nén trudc con nhé s/s__ £ 0,7. Mc
d6 gia tdng vé do tham co thé thay rd khi cac cap tai trong
nén trudclén s/s__ > 0,7. CM. Aldea [4] va cdng su nghién
ctiu vé anh hudng cta vét nit dén dd thadm nudc va ion
Clo ctia bé téng. Trong nghién ctiu nay, cac yéu té bao gbm
thanh phan vat liéu va chiéu rong vét nit trung binh c6 thé
anh hudng dén méi tuong quan gitia do réng vét nut va
d6 thadm nudc va ion Clo clia bé téng. Cac vét nit duoc tao
trudc trong cdc mau bé téng bang thi nghiém ép ché. o
tham ion Clo dugc danh gia bang thi nghiém thdm nhanh
ion Clo va d6 tham nudc dugc danh gia bang thi nghiém
tham nudc ap suat thap. Két qua tinh toan cho thay tinh
tham ion Clo tang lén cung vai 6 ma réng vét nat va do
tham nudc chiu dnh hudng dang ké han so vai d6 tham ion
Clo Picandet et al (2001) [5], tac gia dé xuat do tham cda bé
téng la ham m cla hé sé suy giam do6 bén.

Hién nay, viéc xac dinh hé sé suy giam d6 bén vat liéu
bé tong & trong phong thi nghiém chd yéu bang phuong
phap truyén théng do la thi nghiém pha huy trén cac may
nén don truc, ba truc hodc dam ndt méi chiu uén. Cac mau
thi nghiém sé dugc gia tai cho dén khi bi pha hdy hoan
toan. T mdi quan hé gilfa Ung suat va bién dang c6 thé
xac dinh dugc moét sé dac tinh pha hay nhu nang lugng
phé hly G, cudng d6 Ung suét K _, chiéu dai ddc trung vét
nut va hé sé suy giam do bén [6, 7, 8]. Tuy nhién, han ché
clia phuong phap trén chua cho phép nghién ctiu qua trinh
hinh thanh va phat trién nut, ngoai ra cac vét nit phat trién
ngau nhién, khoé c6 thé bé tri thiét bi do.

Trong mét s6 nghién clu gan day, phuang phap pha
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hay két hop vai phuong phéap phan tich hinh anh hoac két
hop véi phuong phép siéu am dang dugc nhiéu nha khoa
hoc quan tam. Phuong phép nay c¢é nhiéu uu diém, ngoai
xac dinh dugc mét s6 dac tinh pha hay thi con cé thé phat
hién dugc cac khuyét tat ndm trong vat liéu, tir d6 danh gia
chat lugng truc ti€p trén cong trinh, theo déi qua trinh hinh
thanh va phat trién vét nit.

Phuong phap siéu am cing dugc mot s6 tac gia s
dung trong cac nghién ctiu xac dinh d6 déng nhat bé téng
trong hodc gilia cac cau kién, xac dinh su c6 mat hoac do
ma& rong cla vét nut, dé réng va khuyét tat (Luong Xuan
Chiéu, 2009) [9]; nghién cltu xac dinh su bién déi cudng do
cla bé tong theo thai gian (Pham Hoang Duaong, 2013) [10];
nghién ctiu xac dinh moi tuong quan gilia téc do truyén
Xung siéu am va cudng dé clia bé tong; tinh toan mo-dun
dan hoi clia bé tdng xi mang (Luong Xuan Chiéu, 2012) [11].

Trong nghién ctu nay, nhom téc gia gidi thiéu két qua
hé s6 giam bén cla vat liéu théng qua méi quan hé gita
cap Ung suat tac dung va van téc séng siéu am. Mot thiét bi
nén don truc két hgp vai phuong phép siéu am cho phép
xac dinh hé s giam bén trong qua trinh gia tai. M6 hinh s
giam bén phat trién trong mo hinh [ugi dugc mé phong dé
du bado hé sé gidam bén clia mau bé téng khi chiu nén.

2. THUC NGHIEM

2.1.Vat liéu stit dung

Xi mang PC40 co cac tinh chat phu hgp véi TCVN 2682-
2009. Cétliéu nhd dung ché tao bé téng sirdung trong nghién
clru nay la cat vang séng L6 ¢ thanh phan hat théa man Tiéu
chudn ASTM C33 c6 mé-dun dd 16n 2,63. Ham lugng sét va
cac hat dé v& phai nho hon tir 3%, thanh phan hat nhé hon
0,075 mm khéng vugt qua 2 - 5%, cac tap chat hiru co khéng
vugt qua 0,25 - 1%, do sach clia cat phai dam bao E; >75%,
ham lugng muéi sunfat khéng qua 1%. Cot liéu 16n sir dung
trong nghién ctu nay la dd dam D__ =19 mm dugc ldy tirmo
da Hoa Thach - Quéc Oai - Ha Néi. Loai da dam nay c6 thanh
phan hat thda man theo Tiéu chudn ASTM C33.

2.2. Thanh phan cap phdi va ché tao mau bé tong

Thanh phan cap phéi ca hai loai bé téng dugc thiét ké
theo tiéu chudn tinh toan thiét ké thanh phan bé téng theo
Tiéu chudn ACI.211.1-97. Tiéu chuan nay cho phép nhiing
thanh phan hén hgp bé tong dugc chon dua trén kinh
nghiém thuc t€ hodc mé tron thi trong phong thi nghiém.
Pé dat dugc cudng doé chiu nén dac trung cla du an thi bé
téng can dugc tinh toan ty Ié sao cho cudng dé chiu nén
trung binh ngoai thuc té€ I6n hon cudng d6 chiu nén dac
trung bang 1 gia tri @0 16n dé xac suat cac két qua khéng
dat la thap. Do sut yéu cau clia cac hon hgp bé téng la 10+2
cm. Thanh phan cap phéi bé tong cho 1 m® bao gébm 390
kg xi mang, 696 kg cat, 1.231 kg c6t liéu I6n va 156 lit nudc,
Vi ty 16 N/X = 0,4.

Cac mau hinh tru c6 dudng kinh 10 cm, chiéu cao 20 cm
dugc ché tao sau dé dugc bao dudng trong nudc trong thoi
gian 28 ngay & nhiét d6 20°C + 1°C. Trudc khi thi nghiém tat
c& cdc mau déu dugc lam nhan bé mat dé€ dam bao su tiép
xuc tét nhat gilta cac dau do va bé mat mau trong qua trinh
do van toc va hé s6 suy giam do bén.

2.3. Cac buéc ti€n hanh phat va thu nhan tin hiéu
siéu am

Pé tién hanh thi nghiém, trén méi bé mat mau can do
dat 5 dau do siéu am cach déu nhau, phia trén va dudgi cia
mau co 2 dau do dugc dat trong tam dém gilia piton cla
may nén va bé mat mau. Cach dat dau do nhu vay cho phép
do dugc van téc cac song doc (Vp(90),(45)(0)) theo cac hudéng
khac nhau so véi tai trong tac dung (Hinh 2.1 va Hinh 2.2).

Nén mot true

' Vp(eD)

il
Hinh 2.1: So d6 Hinh 2.2:
13p dat dau do Thi nghiém nén don truc

Thi nghiém dugc thuc hién véi t6 hgp mau, 1 t6 gém

3 mau ddi chiing khéng chiu Uing sudt nén truéc, 3 t6 hop

mau con lai, mdi t6 hop gém 3 mau dugc nén véi cac muc

(ing sudt tir 0% dén 100%s__ . Trong qua trinh tang tai, van

t6c séng duoc do va tir do xac dinh hé sé suy giam do bén.
2.4. Két qua thuc nghiém

Cac Hinh 2.3 va Hinh 2.4 thé hién két qua thi nghiém do

van toc séng doc va hé sé suy giam trén cac mau bé téng

tur lic bat dau gia tai cho dén khi bj pha hiy hoan toan (o =

0déno=g,_ ).

4000

3500
~=Vp90 =Vp0 =+Vp45

2500

g (m/s)
w
[=3
=3
=]

Van toc son;

2000

0 20 40 60 80 100
o/omax (%)

Hinh 2.3: Van téc séng doc

04
+Vp90 =Vp0 +Vp4s

k=)
o

Hé s6 suy giam do bén d (-)
k=) =3
—_ 8]

y

0 20 40 60 80 100
o/omax (%)

Hinh 2.4: Hé sé suy gidm
TU mé&i quan hé giia van t6c, hé s6 suy giam theo cap
ti trong tac dung cé thé nhan thay 3 giai doan phat trién:
-Giai doan 1,0/ 0, =0-40%, trong pha nay cac van téc
séng doc do theo cac hudng khac nhau hau nhu khong téng
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va hé sé suy giam gan nhu bang 0, do trong giai doan nay vat
liéu van lam viéc trong giai doan dan héi. Trong giai doan nay,
van téc truyén séng theo cac phuong giébng nhau, qua d6 ¢
thé két luan vat liéu dugc xem la dong nhat va dang hudng.

- Giai doan 2 o/ 0, =40 - 90%, trong pha nay van téc
song doc gidm nhanh, tuy nhién van toc song theo huéng
song song Vvdi tai trong tac dung, van téc song doc gan nhu
khéng thay déi. Cling trong giai doan nay, hé s6 suy giam
thay d&i tir 0 - 0,1 d6i véi phuang vudng goc véi tai trong,
0-0,05 ddi v6i phuong 45° va gan nhu ko thay déi, va bang
0 d6i véi phuang song song vdi tai trong tac dung. Diéu nay
c6 thé gidi thich do bé tdng lam ngoai gidi han dan héi va
xuat hién cac khe vi nit, cac khe vi nit nay gay ra su giam
van toc truyén song, su suy giam nay tuong ung véi hé sé
suy gidm dugc xac dinh trong Hinh 2.4.Tu giai doan nay, vat
lieu khéng con dugc xem la ddng huéng nira.

- Giai doan 3, o/ 6__ = 90 - 100%, véan téc séng doc
theo huéng song song tai trong bat dau giam, trong khi
dé van téc séng doc va ngang theo hudng vudng goc tai
trong giam rat nhanh. Nguyén nhan nay do c6 su xuat hién
cac vét nut I6n, dong thoi cac vét nat lién thong véi nhau
gay ra su suy giam nhanh.

3.MO PHONG SO

3.1. Mé hinh sé giam bén

M6 hinh Uing xtf ca hoc dugc st dung trong nghién ctiu
nay la mé hinh gidm bén ctia Mazars. M6 hinh Mazars [12]
la mét trong nhung mo hinh dau tién miéu ta tng x& ngoai
giGi han dan hoi va cé xét tinh pha huiy cta bé tong. M6
hinh nay dugc st dung réng rai béi rat nhiéu nha nghién
cliu. M6 hinh clia Mazars dya trén chi tiéu pha hdy dang
hudng miéu ta bang bién dang va cho phép miéu ta su
giam do ciing cla vat liéu khi xuat hién vi vét nat. Trong
mo hinh nay, khai niém hé sé giam bén dugc st dung. Hé
s6 gidam bén la hé sé xac dinh muc pha hay thong qua cac
tinh chat dan héi cda vat liéu, dugc dinh nghia b&i mat dé
hay dién tich bi pha huy ctia vat liéu, la ty sé giia dién tich
chua vi khe nut va dién tich t6ng. Nhu vay, hé s6 gidm bén
khong thé gidm, ma ngugc lai ludn tang khi tai trong ting:
5% 5 (1)

S S

Trong do: d-Hé s6 gidm bén cliavatliéuva0<d<1.5-Dién
tich chiu luc F; S, - Dién tich c6 hiéu; S - Dién tich bi pha hay
(bao gém phan réng va vét nut). Tl dinh nghia vat liéu nguyén
trang va vat liéu pha htly dan dén dinh nghia ng suat c6 hiéu,
hay con goi la ting suat tuong Uing véi mét chiu tai trong.

Ung sudt trong mé hinh clia Mazars dugc xac dinh

d=

E vay - Cac théng s6 ctia mo hinh, kiém soat mé-dun
Young va hé s6 Poisson cla vt liéu; 5 = (5,.5,.5,)"; € - Bién

dang dan héi. Trong trudng hgp ting suat phang va phan
ta ludi lattice déu, hé s6 Poisson v dugc xac dinh nhu sau:

1—
V= —7 4
3+y
Hé s6 giam bén la ham s6 clia bién lich st k, dugc xac
dinh b&i ham tai trong: f(¢,x) =5, (¢)-x (5)
Diéu kién trang thai gia tai va ha tai dugc xac dinh nhu sau:
£<0, 20, £f=0 ©)

Bién dang tuong duang €.y dugc xac dinh nhu sau:

2.2

1 1 y)
£y (£,58,) :zgo(l—c)+\/(550(1_6)4“9”)2 + L5 qf‘ (7)

Trong dé: €, ¢ va q - Nhiing thong s6 clia mé hinh; €
dugc tinh tlr (ing sudt chiu kéo f, (e, =f/E); q - Ty s6 gilia ting
suat chiu cat va ting suét chiu kéo (q =f /f) va cla ty s6 gilfa
(ing sudt chiu nén va chiu kéo (c = f /f).

3.2. Hinh hoc va diéu kién bién

Mau bé tong st dung la miu 2D c6 kich thudc
(100x200)mm2. M6 hinh lugi dugc thiét lap véi khoang
cachd_ =2 mm va mat do diém p,=1,5. Cac c6t liéu hat
dugc gia thiét la cac dudng tron déng nhat co6 dudng kinh
D = 20 mm v&i ham lugng c6t liéu hat la 30%. Hinh hoc va
diéu kién bién dugc trinh bay trong Hinh 3.7 va 3.2.

|

200 mm

D H D

100 mm

Hinh 3.1: Phan bc:)’ cdc diém  Hinh 3.2: Kich thuéc va
trong mau diéu kién bién
3.3. Két qua va thao luén
Cot liéu dugc coi la vat liéu dan hoi va do dé dugce dac
trung bdi mo-dun Young (E) va hé s6 Poisson (g). Trong khi
dé, xi mang va vung chuyén tiép ITZ dugc thé hién bang
mo hinh gidm bén ma méi quan hé Ung suat-bién dang

nhusau:o=(1-d)D,s=(1-d)& (2) dugc mé ta day da béi bay tham s6: Mé-dun Young; hé s6
Trong d6: D, - Ma tran d6 cting dan hoi Hooke: Poisson; d6 bén kéo (f); cuang d6 nén (f); stic chdng cat (f);
E 0 0 néng lugng phé hdy do nén thuan tdy G, va nang lugng
D,=|0 yE 0 (3) phé hiy do kéo thuan tdy G,. Cac thong s6 ca hoc cla
0 0 E thanh phan bé tdng dugc thé hién trong Bdng 3.1.
Bang 3.1. Théng s6 mé hinh gidm bén
E(Pa) y() f.(MPa) f.(MPa) f.(MPa) G, Wm?) G, (/m?
Cétliéulén 60x10° 0,08 - - -
Vira xi mang 24x10° 0,33 2,1 4,2 32 5x10° 5x10?
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E(Pa) ye) f.(MPa) f.(MPa) f.(MPa) G, m) G, (/m?)
ITZ 34,3x10° 0,20 18 3,6 28 5x10° 5x10

M&i quan hé (ng suat - bién dang va két qua so sanh
gitta m6 phong s6 véi thuc nghiém dugc trinh bay trong
Hinh 3.3 va 3.4.

Ung suit (MPa)
S

40 +
-45 ‘ : : ;
-10 8 6 4 2 0
Bién dang (mm/m)
Hinh 3.3: Ung suét - bién dang
04
~Vp90 =Vp0 <Vpd5 —Mb hinh
203
2
s
£
S 0,2
on
2
2
sl
0.1 J
0
0 20 40 60 80 100

o/omax (%)
Hinh 3.4: Hé s6 giam bén - cap ung suat
Khi cdp Ung suat tac dung nho hon 90% mé hinh s6
cho két qua du bao kha chinh xac, tuong tng véi pha dan
hoi va pha vi vét nut xuat hién trong bé tong. Tuy nhién, khi
cap Ung suat Ién hon 90%, mé hinh sé cho két qua hé s6
giam bén 16n han thuc nghiém.

4, KET LUAN

Nghién ctru thuc nghiém va mé phong s6 xac dinh hé
s6 giam bén clia bé téng khi chiu nén don truc thu dugc
mot s6 két luan sau:

- Duéi tac dung cla Ung suat nén, van toc song thay
déi theo cdp Ung suat va dugc thé hién qua 3 giai doan,
tuy theo muic d6 pha hly cda vat liéu. V4t liéu la déng nhat
va Uing xt déng huéng khi lam viéc trong gi6i han dan héi.

- M6 phong s6 cho két qua kha tot véi thuc nghiém
khio/o__ nhd hon 90%, khi cép Ung suat I6n hon 90%, mo6
hinh s6 cho két qua hé sé gidm bén 16n hon thuc nghiém.

Két qua nghién ctu lam co s& cho viéc du bao hé sé
giam bén cta két cau BTCT khi chiu nén, lam co s& danh
gia suc chiu tai ctia két cau, ngoai ra cd thé xac dinh hé s6
khuéch tan ion clo, hé sé thadm nudc phuc vu cho céng tac
danh gia do bén va tudi tho ctia két cdu BTCT lam viéc trong
moi trudng bién.
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Phan cap nhua duong theo ddc tinh lam viéc
st dung thi nghiém tt bién - phuc hoi (ng suat I3p (MSCR)
ddi véi mot so loai nhua duong cdi tién & Viét Nam

B TS. TRAN DANH HOI"; TS. TRAN THI CAM HA; TS. LUONG XUAN CHIEU

Trudng Dai hoc Giao thdng van tai
Email: “tdhoi@utc.edu.vn

TOM TAT: TU bién - phuc hdi tng suit 13p (MSCR)
la thi nghiém quan trong duogc s dung trong phan
cdp nhua duong theo Tiéu chudn AASHTO M332.
Pay 1a chi tiéu quan trong cla nhua dudong cai tién,
c6 méi tuong quan 16t véi chiéu sau vét Iun banh xe
cla bé téng nhua (BTN). Bai bao gidi thiéu két qua
nghién clu xac dinh dac tinh tU bién - phuc hdi Ung
suat lap dé phan cdp mot sé loai nhuya duong cai
tién theo Tiéu chudn AASHTO M332 cé so sanh vdi
phuong phap phan cap nhua duong theo Tiéu chuin
AASHTO M320.

TU KHOA: Tt bién phuc hdi Ung suat 15p, nhua dudng
cai thién, nhua dudng polime, cat déng luu bién.

ABSTRACT: Multiple Stress Creep Recovery (MSCR)
is an important test used in asphalt grading according
to AASHTO M332. This is an important parameter
of modified asphalt, which has a good correlation
with the wheel tracking rut depth of asphalt mixture.
This paper introduces experimental research results
in the laboratory to determine Multiple Stress Creep
Recovery (MSCR) characterization of modified
asphalt according to AASHTO M332 and compares
it with the asphalt classification method according to
AASHTO M320.

KEYWORDS: Multiple stress creep recovery (MSCR),
modified asphalt, polymer asphalt, dynamic shear
rheometer (DSR).

1.DAT VAN DE

Kha nang khang han lin vét banh xe la mot trong
nhiing dac tinh quan trong dé danh gia chat lugng hén
hgp BTN khi thiét ké. Trong thanh phan cta hén hgp BTN,
nhua dudng la thanh phan quan trong déi vai kha nang
khang han lan cta BTN. Vi vay, xac dinh cac chi tiéu cua
nhua dudng c6 mai lién hé vai kha nang khang han 1in vét
banh xe cta BTN, c6 y nghia quan trong khi lua chon loai
nhua dudng cho cong tac thiét ké hon hop BTN.

& Viét Nam, chat luong nhua dudng st dung trong xay
dung céng trinh giao thong danh gia theo Phu luc A cla
TCVN 13567-1 [10]. Phuong phap phan cap nhua dusng

2

theo do kim lun hién dang ap dung & nudc ta chua dua ra
dugc phuong phép luan dé lua chon méc nhua dudng phu
hagp vaéi nhiét d6 mat dudng, quy moé giao théng va toc do
dong xe. Gan day, chi tiéu G*/sin(6) clia nhua dudng goc va
nhua dudng sau héa gia ngén han RTFO theo Tiéu chuén
AASHTO M 320 da dugc b6 sung dé co thé lua chon dugc
loai nhua dudng c6 kha nang khang han lan vét banh xe tét
han & mét sé du an xay dung mat dudng BTN & Viét Nam.

Theo tiéu chudn phan loai nhua dudng theo dic tinh
lam viéc PG st dung Tiéu chudn AASHTO M320 [3], két qua
thi nghiém G'/sin(8) do & 10 rad/s la chi tiéu dugc st dung
dé du bdo han ltn vét banh xe ctia BTN. Tuy nhién, c6 mét
s6 nghién ctu da chira rang chi tiéu ti bién - phuc héi tng
suat lap MSCR c6 méi tuong quan tot hon véi chiéu sau
han lin vét banh xe ctia BTN so vdi chi tiéu cat dong luu
bién G*/sin(8) & nhiét dé cao, dac biét déi véi nhua dudng
cai tién [4, 7, 9]. Hién nay, Tiéu chudn AASHTO M332 [2] s
dung thi nghiém ti bién - phuc héi tng suat Iap MSCR thay
thé cho thi nghiém cét déng luu bién DSR trong Tiéu chuan
AASHTO M320 ngay cang dugc st dung rong rai trén thé
gidi dé phan cdp nhua dudng, dac biét [a nhua dudng cai
tién. Tuy nhién, thi nghiém ti bién - phuc héi Ung suat lap
MSCR danh gia dac tinh luu bién clia nhua dudng theo Tiéu
chudn AASHTO M332 con it dugc st dung & Viét Nam. Do
vay, nghién ctu danh gia kha nang ung dung thi nghiém
nay dé phan cap nhua dudng theo Tiéu chuan AASHTO
M332 cho mét sé loai nhua dudng cai tién dang dugc su
dung phé bién & nudc ta la can thiét, c6 y nghia khoa hoc
va thuc tién.

2. MO TA THi NGHIEM TU BIEN - PHUC HOI UNG
SUAT LAP (MSCR)

Thinghiém tirbién - phuc héi ting suat lap (MSCR) duoc
thuc hién theo Tiéu chudn AASHTO T350 [1]. Thi nghiém
MSCR ¢6 thé thuc hién dé dang va nhanh chéng trén may
DSR tiéu chuan. Chuén bi cdc mau nhya dudng cé dudng
kinh 25 mm ti nhua dudng da hoa gia ngan han RTFO.

Thi nghiém nay thuc hién & nhiét d6 da chon vdéi 2
muc Ung suat 0,1 KPa va 3,2 KPa. Thi nghiém 20 chu ky tai
0,1 KPa, sau d6 10 chu ky tai 3,2 KPa. S dung 10 chu ky
dau tién tai 0,1 KPa dé bdo dudng mau. VSi méi chu ky, thi
nghiém ti bién 1s vai Ung suat c6 dinh va tiép theo cho
mau phuc héi vdi ting suat bang 0 trong thai gian 9s. Téng
thai gian dé hoan thanh thi nghiém ti bién va phuc héi la
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300s. Ghi lai tng suat va bién dang & it nhat mdi 0,1s cho
chu ky tir bién va it nhat méi 0,45s cho méi chu ky hoi phuc.

Thi nghiém MSCR dac trung cho ca dac tinh phuc hoi
va khéng phuc héi ctia nhua dudng dudi tac dung clia luc
cat. Phan tram tlr bién khong phuc héi (J_) dugc dung dé
du bdo kha nang khang han lun ctia hdn hgp BTN va dugc
xac dinh bang ti s6 gitfa bién dang cat khong phuc hoi va
Ung suat cét. Gid tri J trung binh 10 chu ky véi méi mic
Ung suat dugc st dung trong nghién cuu.

€= 0.1kPa (10cycles) ~—-><-—-= 32kPa(10cycles) ==

Bién dang
3
b=
g
2

t Bién dang khéng phuc hdi

Bién dang khéng phuc hdi

Thoi gian

Hinh 2.1: Quan hé gilia bién dang va théi gian véi 10 chu ky
tr bién va phuc héi tai 2 mire ung suét 0,1 KPa va 3,2 KPa [9]

Gia tai D& tai
&

= R[%]

oo

g

o

=]
o

m

€10
£0
0 2 4 6 8 10
Thoi gian (s)

Hinh 2.2: Qué trinh bién dang va cac diém dit liéu dé tinh todn
trong 1 chu ky tac dung t3i trong cda thi nghiém MSCR
D6i v6i mébi chu ky trong 10 chu ky tai muiic Ging suat tur
bién 0,1 kPa, tinh toan thanh phan tir bién khéng phuc hoi
st dung 10 chu ky cuéi, Jnr (0,1, N), kPa™:
_Sio
J,-(0,1,N) =01
D6i v6i mébi chu ky trong 10 chu ky tai muiic Ging suat tur
bién 3,2 kPa, tinh toan thanh phan tir bién khéng phuc hoi
Jnr (3.2, N), kPa™":
€
Jnr (3’2’ N) = 3,%
Vdi €, la bién dang khong phuc héi.
Tinh toan thanh phan ti bién khéng phuc hoi trung

binh tai 0,1 kPa, Jnrm, kPa
SUM
:M for N=11to 20
nro_l 10

Tinh toan thanh phan ti bién khéng phuc hoi trung
binh tai 3,2 kPa, Jnr3,2, kPa™:
SuM|[J,.(3,2,N)]
10

T = for N=1to 10

Tinh toan muc d6 chénh léch vé ti bién khéng phuc
héi gitra 0,1 kPa va 3,2 kPa, J i
[Vars2 =gy | 100

i =
A J, nro,1

I

3.LAP KE HOACH THi NGHIEM TRONG PHONG
Nghién cdu dugc thuc hién cho 6 loai nhua duong
(nhua dudng polime PMB |, nhua dudng polime PMB lII,
nhua dudng 60/70 + 4% phu gia TPP, nhua duong 60/70 +
5% phu gia TPP va nhua duong 60/70 + 6% phu gia TPP va
nhua dudng 60/70 - d6i ching).
Bidng 3.1. K& hoach thi nghiém trong phong thi nghiém

Céc loai nhua duong
T Chi tiéu thi nghiém 60/70 60/70 60/70 | 60/70 |PMB| PMB
+4%TPP | +5%TPP | +6%TPP | | 1]

G*/sind clia nhya dudng

! g6c (chua hoa gia) x x X X X X
5 G*/sind clia nhga dudng « « « M X M
sau hda gia ngan han RTFO
J . cta nhya duong sau
3 |32 X X X X X X

hoa gia ngdn han RTFO

4. THi NGHIEM TRONG PHONG

4.1. Chuan bi thi nghiém

Chuén bi cdc mau nhua dudng géc (chua qua hda gia)
¢6 dudng kinh 25 mm, chiéu day 1,0 mm dé thuc hién thi
nghiém cat dong luu bién DSR (Hinh 4.1).

Chuén bi cac mau nhua dudng sau héa gia RTFO c6
dudng kinh 25 mm, chiéu day 1,0 mm dé thuc hién thi
nghiém cat dong luu bién va thi nghiém ti bién - phuc héi
Ung suat 1ap (Hinh 4.2).

Hinh 4.1: Chuan bj cac m3u nhua dudng géc
cho thi nghiém cat déng luu bién

esee eo0
Lisaes

Hinh 4.2: Chuan bj céc m3u nhua duong sau héa gia ngan han RTFO
cho thi nghiém cat déng luu bién va thi nghiém tir bién
- phuc héi tmg suat I3p

4.2.Tién hanh thi nghiém trong phéong

Cac thi nghiém cat dong luu bién va tu bién lap - phuc
héi Ung suat lap dugc thuc hién trén thiét bi cat déng luu
bién RHEOTEST® RN 4.3 tai Phong Thi nghiém trong diém
Lasxd 1256, Trudng Dai hoc GTVT.
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Hinh 4.3: Thiét bj RHEOTEST® RN 4.3 tai Lasxd 1256 - Truong Dai hoc GTVT

5.CAC KET QUA THi NGHIEM VA BINH LUAN
Két qua thi nghiém cat dong luu bién xac dinh G*/sind clia cdc mau nhua duding géc (chua hoda gia) dugc thé hién & Bdng 5.1.
Bang 5.1. Két qua thi nghiém xac dinh G*/siné cda nhua duong géc

. . K&t qua thi nghiém DSR ctia nhua dudng géc
Loai nhua dudng . . - - .
G*/sind (kPa) 58°C G*/sind (kPa) 64°C G*/sind (kPa) 70°C G*/sind (kPa) 76°C G*/sind (kPa) 82°C
Nhua dudng 60/70 3848,31 1733,08 828,38 464,09 229,81
Nhua dudng 60/70 +4% TPP 8862,66 4715,86 2419,06 1414,71 667,88
Nhua dudng 60/70 +5% TPP 9667,46 6209,32 3414,96 1602,56 613,63
Nhya dudng 60/70 +6% TPP 20780,18 12111,62 6589,00 3216,07 1403,61
Nhua dudng PMB 1 4009,59 2240,35 1326,81 802,18 511,33
Nhua dudng PMB 3 6734,51 3864,27 2336,12 1515,98 1010,19

Két qua thi nghiém cat dong luu bién xac dinh G*/sind clia cdc mau nhua dudng sau hda gia ngén han RTFO dugc thé
hién & Bdng 5.2.
Bang 5.2. Két qua thi nghiém xac dinh G*/siné cta nhua duong sau héa gia ngdn han RTFO

e . K&t qua thi nghiém DSR ctia nhua dudng sau héa gia ngan han RTFO
Chi tiéu thi nghiém
G*/sind (kPa) 64°C G*/sind (kPa) 70°C G*/sind (kPa) 76°C G*/sind (kPa) 82°C
Nhua dudng 60/70 4082,31
Nhua dudng 60/70 +4% TPP 4413,65
Nhua duong 60/70 +5% TPP 5994,35
Nhua dudng 60/70 +6% TPP 2379,52
Nhua duong PMB 1 2809,09
Nhua duong PMB 3 2532,31

Két qua thi nghiém tu bién - phuc héi ting sut Iap MSCR d6i véi cac mau nhua dudng sau hda gia ngan han RTFO thé

hién & Bdng 5.3. , . ] .
Bang 5.3. Két qua thi nghiém xac dinh Jnr cua nhua dudng sau héa gia ngan han RTFO

Két qua thi nghiém MSCR ctia nhua dudng sau héa gia ngan han RTFO
Chi tiéu thi nghiém MSCR 58°C MSCR 64°C MSCR 70°C MSCR 76°C MSCR 82°C
Jnr3.2 Jrndiff Jnr3.2 Jrndiff Jl\r3.2 Jrndiﬂ Jnr3.2 Jrl\diff Jan.Z Jrndiff

Nhua dudng 60/70 1,721 51,38 2,064 51,42 4,936 46,77

Nhua dudng 60/70 +4% TPP 0,107 19,98 0,532 61,05 2,305 95,99

Nhuya dudng 60/70 +5% TPP 0,066 27,17 0,314 58,34 1,594 61,77 5,431 241,68
Nhua dudng 60/70 +6% TPP 0,055 37,79 0,181 42,83 1,26 49,16 4,73 94,02
Nhua dudng PMB 1 0,383 66,68 1,744 70,81 2,374 24,05 6,102 59,46
Nhua dudng PMB 3 0,134 44,69 0,206 3,33 1,029 30,78 2,018 48,18

Cac két qua thi nghiém trén phan cap nhua dudng theo dac tinh lam viéc (PG) theo Tiéu chudn AASHTO M320 va AASHTO
M332 cho 6 loai nhua dudng thi nghiém lan lugt thé hién trong Bdng 5.4 va Bdng 5.5.
Bang 5.4. Két qua phan loai nhua dudng theo AASHTO M320

T Chi tiéu thi nghiém Két qua phan loai nhua dudng theo AASHTO M320
1 Nhuya dudng 60/70 PG64

2 Nhua dudng 60/70 +4% TPP PG76

3 Nhya dudng 60/70 +5% TPP PG76

4 Nhya dudng 60/70 +6% TPP PG82

5 |Nhya duong PMB 1 PG70

6 | Nhua dudng PMB 3 PG82
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Bang 5.5. Két qud phan loai nhua dudéng theo AASHTO M332

K&t qua phan loai nhua dudng theo AASHTO M322
T Chi tiéu thi nghiém Quy mé giao Quymé | Quy mo gjao Quy mé giao
thongtrung | giaothdng | thongrat |giao thong cuc
binh “S” nang “H” nang“V” nang“E”
1 | Nhya dudng 60/70 PG64 PG58 Kh:gg:@' Kh;gg :‘“
2 | Nhua dudng 60/70 +4% TPP PG70 PG70 PG70 PG64
3 | Nhua duong 60/70 +5% TPP PG76 PG76 PG70 PG70
4 | Nhua dudng 60/70 +6% TPP PG76 PG76 PG70 PG70
5 | Nhua dudng PMB 1 PG70 PG70 PG64 PG64
6 |Nhua duong PMB 3 PG82 PG76 PG70 PG70

Két qua phan cap nhua dudng theo dac tinh lam viéc
(PG) cla 6 loai nhua dudng nghién ctu cho thay:

- Viéc tron thém 4%, 5% va 6% phu gia TPP vé&i nhua
dusng géc 60/70 lan lugt lam ting cap nhua dudng tu
PG64 (nhua dudng géc) lén PG76, PG76 va PG82 khi st
dung Tiéu chuan AASHTO M320.

- Két qua phan cdp nhua dudng st dung Tiéu chuan
AASHTO M320 vé ca ban tuong duang viéc phan cap nhua
dudng theo Tiéu chudn AASHTO M332 tuong Uing véi quy
mo giao thong trung binh“S’ ngoai trir hai loai nhua dudng
cai tién sir dung phu gia TPP (nhua dudng 60/70 +4% TPP
va nhua dudng 60/70 +5% TPP) ¢é su khac nhau 1 cap.

- Cac két qua phan cap nhua dudng theo tiéu chuan
AASHTO M332 thé hién trong Bdng 5.5 cho thdy cap nhua
dudng phu thudc vao quy mé giao thong. Véi cac quy mod
giao théng nang “H’, rat nang “V” hodc cuc nang “E’, cap
nhua dudng ctia méi loai nhua dudng cé xu huéng tuong
duong hodc thap hon so véi cap nhua dudng tng véi quy
mé giao théng tiéu chudn“s’”.

- Cdp nhua dudng theo dac tinh lam viéc PG clia nhua
dudng polime (PMB | va PMB Il) déu cao han dang ké so véi
nhua dudng 60/70 khi st dung ca hai tiéu chuan phan loai
nhua AASHTO M320 va AASHTO M332. Theo ca hai cach
phan loai trén, cap PG clia nhua dudng PMB Il déu cé cap
cao nhat nhat trong 6 loai nhua dudng nghién cdu.

- K&t qud phan cip nhua dudng theo tiéu chuan
AASHTO M332 cho thdy nhua dudng 60/70 khong dat cap
PG64 déi véi cap giao thong nang tré 1én.

6. KET LUAN VA CACHUGNG NGHIEN CUU TIEP THEO

6.1. Két luan

TU cac nghién cdu ly thuyét va két qua thuc nghiém
trong phong c6 thé rat ra mét s6 cac két luan nhu sau:

- Cach phan loai nhya duong st dung thi nghiém tu
bién - phuc héi ting suat Idp MSCR theo Tiéu chuan AASHTO
M332 c6 xét dén anh hudng ctia quy mo giao théng. Diéu
nay giup cho ky su thiét ké dé dang lua chon loai nhuya
dudng phu hop véi quy mé giao thdng cta tuyén dusng.

- Két qua phan cap nhua dudng theo ca hai tiéu chuan
AASHTO M320 va AASHTO M332 déu cho thay su cai thién
cap dac tinh lam viéc PG cla cac loai nhua dudng co tron
thém phu gia TPP v&i ham lugng 4%, 5% va 6% cling nhu
nhya duong polime (PMB | va PMB IlI).

- Cac két qua phan cdp nhua dudng theo Tiéu chuan
AASHTO M332 st dung thi nghiém ti bién - phuc héi ing
sudt [ap MSCR cho thdy nhua dudng 60/70 khong phu hgp
cho cac tuyén dudng c6 quy mé giao thong nang trd 1én.
Do do, viéc st dung nhua dudng cai thién (nhya duong
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c6 trén thém phu gia hodc nhua dudng polime) la can
thiét cho cac tuyén dudng c6 quy mé giao thong trén muc
trung binh.

6.2. Cac dinh huéng nghién cuu ti€p theo

- Ti€p tuc nghién ciiu moi tuong quan gilia cac chi tiéu
thi nghiém MSCR véi cac két qua thi nghiém bién dang
khong phuc hoi ctia BTN trong phong thi nghiém.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 T2022-CT-014.
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ABSTRACT: Lateritic soils are weathered soil, which
is available around the tropical regions in the world.
However, the application of this soil as a construction
material is limited due to the complexity of its
properties. In general, for the improvement of the
mechanical properties of soil, cement is used as
a common method. However, the use of cement
results in the emission of carbon dioxide. Recently,
geopolymer is a green binder, which is successfully
applied in concrete and mortar. For the stabilization
of laterite soil, few studies used geopolymer to treat
this soil. The results from some previous studies
indicated that geopolymer can be used as a new
green binder to stabilize laterite soil for sub-base and
sub-grade of pavement, in which the compressive
strengths at both early and later ages satisfied the
strength requirement by some countries. This implies
that geopolymer can be applied as a potential binder
to reinforce laterite soil for sustainable development.

KEYWORDS: Laterite soil, geopolymer, compressive
strength, CBR, C-S-H.

1.INTRODUCTION

To stabilize soils (including soft soil), there are many
methods including material replacement method, vertical
drain method and reinforcement soil using chemical
stabilization. The use of chemical binders such as cement is
one of the most popular approaches to treating soils. It is
reported that the production of 1 ton of cement discharges
1ton of CO,, resulting in approximately 4.0 billion tons of CO,
every year [1]. Besides, due to rapid urbanization as well as
fast population growth, pollution and climate change have
been increasing rapidly in both developed and developing
countries. Thus, it is urgent to find an eco-friendly material
to replace cement as a binder to stabilize soils.

Geopolymer, a novel binding agent, which is produced
from various by-products associated with an alkaline
solution, is known as a substitute material for cement.
Geopolymer is synthesized by supplementary cementitious
materials (SCMs) containing high reactive silica (SiO,)
and alumina (AI203) such as fly ash (FA), Granulated Blast
Furnace Slag (GBFS), metakaolin, silica fume with alkali
activator [2]. Previous studies indicated the outstanding of
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geopolymer, including high compressive strength, rapid
setting and hardening, high fire resistance, acid and salt
resistance and low shrinkage [3]. The common activator
used for geopolymer synthesis includes sodium hydroxide
(NaOH “NH") and sodium silicate (NaZSiO3”NS”).

FA and GBFS are extensively used as precursors for
developing geopolymers [4]. The reaction between FA and
GBFS with an alkaline activator produces Calcium Alumino
Hydrate (CAH), Calcium Silicate Hydrate (CSH), calcium silicate
hydrate (CASH) and sodium aluminosilicate hydrate (NASH)
gel [5]. Previous studies indicated that the addition of fine
GBFS into FA class F-geopolymer improves both mechanical
and microstructural properties [5]. In recent years, some
studies have applied geopolymer to improve the properties
of soft soil and demolition waste materials [6]. A previous
study concluded that FA-based geopolymer can be utilized
for stabilizing black cotton soil for the sub-base and sub-grade
of highway pavement. Furthermore, another study used FA-
GBFS-based geopolymer to stabilize marine clay, the result
of this study indicated that this geopolymer significantly
enhanced the compressive strength of marine clay. They also
suggested that FA-GBFS base geopolymer should be used to
substitute cement in soft ground improvement in the future.

Laterite soil is a soft soil with complex properties, this
soil is mostly located in the tropical region of the world.
In general, without treatment, this soil cannot be used
as a construction material for subgrade or sub-base of
pavement. Recently, few studies focused on the stabilization
of this soil using FA-base geopolymer or FA-GBFS-based
geopolymer with an alkaline activator solution of NaOH
and/or Na,SiO, [7]. These primary studies on this soil using
geopolymer indicated that geopolymer can be a potential
approach for improving the mechanical properties of this
soil. Thus, to have an overview, and understanding, as well
as give a direction for future studies on the application of
geopolymer in soil stabilization, particularly in laterite soil,
this paper will review existing papers related to laterite soil
stabilized by geopolymer.

2. PROPERTIES OF LATERITE SOIL AND OVERVIEW
OF GEOPOLYMERIZATION

2.1. Properties of laterite soil

2.1.1. Geotechnical properties of laterite soil

The distribution of laterite soils is shown in Figure 2.1, it
can be seen that this soil is mainly located in tropical areas
such as Africa, India, Australia, Southeast Asia, and South



America. Generally, laterite soils are found in tropical climate
regions with a long dry season. The formation of laterite
soils is affected by many factors such as parent rock, time,
topography, vegetation and climate. The color of laterite soil
is mainly red, yellow, or varies from liver brown to rusty red,
which is governed by alumina (AI203) and hematite (Fe203).

Lateritic Soils in The World

(\é & ,///'

mm  Lateritic Soils

Figure 2.1: Map of lateritic soil over the world adopted
from the literature [8]

In general, laterite soil is easy to compact and this soil
has cementitious characteristics. Indeed, there are many
physical types of laterite soil, including pisolitic, vesicular,
cellular, concretionary, and vermicular. The properties of
laterite soil are mostly dependent on the particle size, thus
laterite soils contain both cohesionless and cohesive soil.
Cohesive soil includes clay and silt, while non-cohesive soil
is known as sand. The characteristic of laterite soil is shown
in Figure 2.2. From the figure, it can be observed that there
is a big variation in geotechnical characteristics regarding
plasticity index, specific gravity, bulk density, and optimum
moisture content regardless of sources. It is known that the
depth of quarried soil in exploitation strongly affects the
physicomechanical properties. It was reported that friction
angle and suction are two main factors affecting the shear
strength of compacted laterite soil. It was reported that the
particle size of laterite soil ranged from 4.75 mm to 150 um,
which resulted in an increase in water absorption of laterite
soil. Laterite soil has a particle size in a range of sand (from
4.75 mm to 150 um), however, this soil takes more time
to complete saturation in comparison with conventional
sand. A previous study indicated that compressive strength,
specific gravity and hardness of laterite soil were reduced
with an increase in the depth of the soil profile, while clay
contentand water absorption were increased with therising
of the depth of the soil profile. Finally, it is indicated that
the geotechnical features of laterite soil varied significantly
with parent rock, climate and laterisation process.

(f) Unsoaked CBR %

82.8%
(¢) Bulk Density
(e) Optimum Moisture Content
6

85%

(a) Liquid Limit
75,

(b) Plastic Limit
v

48% (c) Plasticity Index
36.2%

2.2 g/ml
l.02g/ml
LATERITE SOIL
Figure 2.2: Geotechnical characteristics of laterite soil

2.1.2. Chemical properties

Laterite soils are known as the matrices of Fe,0,(FeO)-
ALO,-SiO,-H,0, caused by the transformation of kaolinite,
where a high percentage of aluminum (AP) is substituted
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by iron atoms (Fe?* or Fe*) from goethite, ilmenite and
hematite, etc. This replacement influences the microstructure
of laterite, resulting in a less crystalline structure (i.e more
amorphous structures). Due to this less crystalline structure,
previous studies indicate that this soil possibly owns high
reactivity when it exposes to chemical activators. Generally,
the chemical and mineralogical compositions of laterite
are two main factors that used to determine the reactivity
of laterite soils. For instance, due to a higher content of iron
minerals, raw iron-rich laterite possesses a greater reactivity
of gepolymerization than clay-rich laterite, this is because
raw ion-rich laterite has less crystallinity as well as higher
dissolution in the alkaline solution. This implies that there
is a possible reactive phase in iron-rich lateritic soil and this
phase could react with the alkaline solution. The different
behaviors of two types of laterite (clay-rich and iron-rich
laterites) are associated with the lateralization degree, which
relates to the particle size distribution and iron content.
Table 2.1 shows the chemical composition of various lateritic
soils distributed all over the world. From the table, it can be
observed that lateritic soils mostly contain SiO,, Al,O, and
Fe,0,, with the sum of these oxides ranging from 70 to 90%,
which indicated that these laterites are suitable materials

used in the synthesis of geopolymer.
Table 2.1. Chemical compositions of different lateritic soils
in some regions taken from literature [9]

Location SiO, | ALO, [Fe,0.| KO |Na,O| MgO | TiO, | MnO | LOI*
Cameroon 46.2 | 27.2 | 234 | 0.2 | 0.24 | 0.02 | 1.84 - 13.0
Indonesia  |40.12| 26.53 | 19.66 | 1.61 | 2.10 | 1.90 | 2.26 | 0.20 -

Burkina Faso |47.43| 18.90 | 22.26 | 0.01 | 0.05 0.7 | 0.01 |10.34
Europe 3275|2829 | 22.02|0.02 | 0.03 | 063 | 265 | 043 | 11.67
India 40.98| 34.20 | 10.86 | 0.04 | 0.08 | 0.60 | 092 | - [11.37
Thailand 77.81| 442 11093233 | 136|113 | 133 | 055

2.2, Overview of geopolymerization

The mechanism of polymerization is different from
the mechanism of cement hydration between Portland
cement. The reaction that happened in the geopolymer
process is essentially based on the inherent properties of
the precursors and conditions of synthesis. In an alkaline
environment, the geopolymerization mechanism consists
of three steps as follows: (i) the first step is dissolution, (ii)
the second step is condensation and (jii) the final step is
polymerization. In the first step, Si-O-Si and Si-O-Al bonds in
the aluminosilicate material (such as fly ash, slag, metakaolin,
and volcanic ash) are broken into distinct silica and alumina
ions with alkali ions OH" from the alkaline solution. It was
reported thatthe progress of thefirst stepsis affected by many
factors such as the reactivity content of the aluminosilcate
material used, curing temperature, the pH value of the
alkaline solution and the grain size of the precursor. For
the second step, the individual silica and alumina ions from
the first one tend to transform into monomers of silica and
alumina, creating polymer and dimers. In the final step, the
monomers of silica and alumina polymerize and establish
a 3D structure including a long chain of Si-O-Al-O- bonds.
Indeed, the three steps are explained as above, but it is quite
difficult to separate each step of the geopolymerization
reaction due to those steps can be overlapped.
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3. MECHANICAL PROPERTIES OF LATERITE SOIL
STABILIZED BY GEOPOLYMER

3.1. compaction properties of laterite soil stabilized
by geopolymer

The laterite soil (LS) is stabilized by supplementary
cementitious materials (SCMs) based geopolymer with
an alkaline activator. The SCMs include fly ash (FA),
ground granulated blast furnace slag (GBFS), rice hush
ash, metakaolin, etc., while the alkaline activation mostly
consists of NaOH (NH) and Na,SiO, (NS). A previous study
conducted by Phummiphan et al., 2016 [9] on LS-FA
geopolymer (a fixed LS:FA of 70:30) with different NS:NH
ratios (100:0, 90:10, 80:20, and 50:50). The relationships
between dry unit weight (y) and activator content
(solution of NH and NS) with different NS:NH ratios of LS-
FA geopolymer is shown in Figure 3.1. It can be observed
that the compacted curved are varied with different NS:NH
ratios. The dry unit weight increases with activator content
until achieving maximum dry unit weight y, _ . After that,
the dry unit weight reduces with an increase in activator
content. This feature of LS-FA geopolymer is similar to the
compaction behaviour of conventional soils. From Figure
3.1, it can be observed that the maximum dry unit weight
ranges from 19 kN/m3 to around 20.3 kN/m3. The LS-FA
geopolymer mixtures with NS:NH of 50:50 and NS:NH of
90:10 obtained almost the same value of y, _, in which
activator content varies from approximately 15 to 20%.

Na,SiO;:NaOH
22 © 100:0 A 90:10
48020 O050:50

Dry unit weight (kN/m?)

25

15 20
Activator content (%)

Figure 3.1: Relationship between dry unit weight
and activator content of LS-FA geopolymer stabilized laterite soils
at different ratios of NS:NH [7]

Another study was conducted to investigate the
compaction characteristics of the mixture of LS-FA-GBFS
geopolymer with different LS:FA:GBFS and NS:NH ratios [6].
The compaction curves of different LS-FA-GBFS geopolymers
are shown in Figure 3.2. It was reported thaty,  of LS-FA-
GBFS geopolymer was higher than that of untreated laterite
soil, this is because GBFS particle is finer than that of laterite
soil [6]. The values of y,  range from 20 to 22 kN/m?, these
values are greater than those observed in Figure 3.1, due
to the addition of GBFS. Besides, from Figure 3.2, it can be
observed that compaction curves are strongly affected by
NS:NH ratio and GBFS content. In addition, the y max increases
with an increase in GBFS content regardless of NS:NH ratios,
dueto finer particles.y, _ increases with a decrease in the NS
content for mixtures with 20% and 30% GBFS, while the 10%
GBFS sample produced an opposite tendency. Based on the
results shown in Figure 3.2, the mixtures with NS:NH of 40:60
and NS:NH of 50:50 give the highesty, .
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Figure 3.2: Relationship between dry unit weight
and activator content of FA-GBFS geopolymer treated laterite soils
with different ratios [6]

3.2. Unconfined compressive strength of laterite
soil stabilized by geopolymer

LS was partially replaced by GBFS up to 25% in an LS-
GBFS geopolymer, and then the sample of this mixture
was cured at room temperature and high temperatures
(100 and 250°C). The results of their study showed that the
unconfined compressive strength (UCS) was between 0.5 -
4.9 MPa and 0.68 - 7.84 MPa for a curing period from 14 to
40 days. In a similar way, Phummiphan et al. [9] conducted
a study to stabilize laterite soil using FA with an activator
solution of NS and NH.The NH in the activator solution has a
concentration of 5 mol/L, the NS:NH ratios were 100:0, 90:10,
80:20 and 50:50 and all LS-FA geopolymer mixture was cured
under room temperature for a period from 7 to 90 days. It
is known that the UCS of geopolymer is mostly produced
by the reaction between alumina and silica in the alkaline
environment [6]. Figure 3.3 shows the UCS development of
different mixtures of LS-FA geopolymer. It is clear that the
UCS for all mixtures increases with the curing period. At an
early age, all mixtures achieved the UCS greater than the
requirement specified by Thailand authorities (UCS > 1724
and 2413 kPa for light and heavy traffic, respectively). The
improvement of the UCS at the early age of a mixture of
with NH and without NH was attributed to the formation
of C-S-H + N-A-S-H and C-S-H, respectively. For later age
(after 60 days), the mixture with NS:NS of 50:50 achieved the
highest UCS due to the higher formation of both C-S-H and
N-A-S-H [7]. Based on the compressive strength result, it is
noticed that the mixture of LS-FA geopolymer with NH:NS of
50:50 is the most suitable mixture for stabilizing laterite soil
in terms of technical and economical features.
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Figure 3.3: The compressive strength development of LS-FA
geopolymer with different NS:NH ratios [7]



Another study by Phummiphan et al. [6] on the
laterite soil stabilized by FA-GBFS geopolymer with
the activator solution NS and NH. Four ratios of NS:NH
(100:0, 90:10, 80:20 and 50:50) were used and three rates
of LS:FA:GBFS (60:30:10, 50:30:20 and 40:30:30) were
employed. The results shown in Figure 3.4 indicate that
all mixtures achieved a compressive strength larger than
the requirement specified by Thailand authorities (UCS >
1724 and 2413 kPa for light and heavy traffic, respectively)
and by the Australia road authority (>3.5 MPa ). In terms
of technical and economical features, it is noticed that the
mixture with NS:NH of 50:50 is the optimal mixture for
treating laterite soil.
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Figure 3.4: The USC development of LS-FA-GBFS for different ratios
of NS:NH ratios (a) 100:0, (b) 90:10, (c) 80:20 and (d) 50:50 [6]

A previous study on the stabilization of laterite soil
by geopolymer with hydrated lime, where the stabilized
specimens were cured under air conditions, water curing,
and a wet/drying cycle. The results showed that the
compressive strength was in ranges of 4.05 to 5.55 MPa,
3.13 to 4.62 MPa and 3.57 to 4.11 MPa for air curing,
water curing and wet/drying cycle, respectively. The
improvement in strength development was attributed to
the formation of CSH and NASH gel. In summary, it can be
concluded that the stabilization of laterite soil by FA and/
or GBFS in the synthesis of geopolymer permitted the
formation of geopolymerization products in the alkaline
environment favorable for an improvement of LS stabilized
by geopolymer.

4. CONCLUSION

Laterite soil can be treated by geopolymer in order
to improve its properties regarding both mechanical
properties and durability. Up to date there are limited
studies on laterite stabilization using geopolymer with
a solution of NaOH and Na,SiO,. The results from some
previous studies indicated that geopolymer can be used as
anew green binder to stabilize laterite soil for sub-base and
sub-grade of pavement, in which the compressive strengths
at both early and later ages satisfied the requirement by
ThaiLand and Australian authorities. However, the previous
studies mostly focused on the mechanical properties, more
further studies should investigate the durability of this
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type of material in acid conditions. In addition, previous
studies only examined some mix proportions, thus more
mix proportions should be investigated to understand the
universal behavior as well as to obtain an optimal mixture
for this material. Finally, more different SCMs materials
should be examined.
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Gidi bai todn tang dong thoi dd sau va tai trong khai thac
trén cac cong trinh bén cang bién do hao mon vd hinh

cUa cong trinh gay ra

B PGS.TS. NGUYEN VAN VI®; ThS. NGUYEN VAN BIEN
Trudng Dai hoc Céng nghé Giao thdng van tai
Email: “vinv@utt.edu.vn

TOM TAT: Bai bo trinh bay két qua nghién ciu giai
phap dé dap Ung yéu cdu ting ddng thoi dé sau
trudc bén va 1ai trong khai thac cla cdc céng trinh
bén cang bién dang tuong ct mét neo do hao mon
vé hinh hosc thay ddi cong nang cla cong trinh gay
ra. Cac tac gid da dé xuadt phuong phap tinh toan
cong trinh bén tudng ci Mét neo xét dén viéc tang
ddng thoi @ sau va tai trong khai thac trén cac cong
trinh bén va 1ap chuong trinh tinh todn TC-AHMVH.
K&t qud nghién clu xac dinh dugc d6 sau tang thém
t6i da AH, _ khi tai frong khai thac yéu cau tang thém
Ag, va nguoc lai phu thudc vao chiéu day lop da héc
thay thé dat yéu trudce tuong h,.

TU KHOA: Coéng trinh bén cang bién dang tudng
cl m6t neo, tang déng thoi dé sau va tai trong khai
thac, hao mon vé hinh, chiéu day 16p d4 hoc thay thé
dat yéu.

ABSTRACT: The article presents the results of research
on solutions to meet the requirement of simultaneously
increasing the berth depth and exploitation load of
construction of seaport berths in the form of a one-
anchor pile wall due to invisible wear and tear or change
of function of the berth caused. The authors proposed
a method for calculating one-anchor pile wall berths
considering the simultaneous increase in depth and
exploitation load on the berth structure and set up
TC-AHMVH calculation program. The research results
determined that the maximum added depth AH
when the mining load requires an increase of Aq, and
vice versa depends on the thickness of the rock layer,
h, replacing the soft sail in front of the wall.

tmax

KEYWORDS: Seaport berths in the form of a one-
anchor pile wall, simultaneously increasing the berth
depth and exploitation load, invisible wear and ftear,
the thickness of the rock layer replacing the soft sail.

1.DAT VAN DE

Hao mon voé hinh clia cdng trinh bén cang - d6 la su
khéng phu hgp hay khong thich Ung cta cong trinh dang
dugc khai thac véi doi tau mdéi hién dai hon va véi cong
nghé bbc x&p - van chuyén mdi tién ti€n hon & trén bén.

32

C6 rat it nghién ctiu vé hao mon vo hinh cla cac cong
trinh bén va cac bién phap khac phuc. Ngay ca cac tai liéu
dugc coi nhu cac gido trinh cho sinh vién [1, 4, 12] va tai liéu
hudéng dan thiét ké [11] cling dé cap vé van dé nay rat han
ché. & Viét Nam, ngoai cac két qua nghién ctiu dugc cong
b6 trong [2, 5] hau nhu chua cé tac gia nao cong bé két qua
nghién ctu vé van dé nay.

Theo cac tai liéu théng ké [8], tudi tho clia cac tau bién
khodng 22 - 30 nam, cla thiét bi béc xép - van chuyén
khoadng 15 - 17 nam, con tudi tho clia cac cong trinh bén la
khoang 40 - 60 nam (Hinh 1.1).

/%QT

15-17 A
22-30

0 10 20 30 40 50 60 t(nam)

Hinh 1.1: Cc théi han x3y ra hao mon v6 hinh
cua cdc céng trinh bén cang bién

Nhu vay, trong mét thdi han phuc vu hay “trong mét
vong doi” clia cong trinh bén dién ra su thay d6i ctia khoang
2 thé hé doi tau va 3 - 4 thé hé thiét bi bc xép - van chuyén
trén bén. Rd rang, cac nguyén nhan cha yéu ctia hao mon
v6 hinh clia cac cong trinh bén la do cac tién bé clia khoa
hoc cong nghé, nhip d phat trién nhanh cla van tai bién
va su tang Ién manh mé cua kich thudc va trong tai clia cac
tau, ciing nhu kich thudc va tai trong cua thiét bi boc xép -
van chuyén. Piéu d6 dan dén su can thiét phai tang dé sau
va chiéu dai cia cong trinh bén, cling nhu doi hoi tang tai
trong khai thac tdc dung Ién coéng trinh.

Phan tich cac tai liéu théng ké da chi ra rang, trong
téng s6 cac cong trinh bén chiu hao mon vé hinh thi cac
céng trinh doi hoi tang dé sau trudc bén la 95%, tang chiéu
dai céng trinh (30%) va tang tai trong khai thac (18%) [8].

Viéc tang do sau va tang tai trong khai thac trén cong
trinh bén dan dén tang (ng suat trong cac cdu kién chiu
ti, gidm tudi tho clia ching va doi héi nhiing chi phi bé
sung cho viéc stta chita, nang cap coéng trinh dé khic phuc
cac dang hao mon vé hinh nay. Vi thé, can nghién ctiu cac
phuong phéap dé khac phuc cac dang hao mon vé hinh ké
trén khi cdng trinh dang dugc khai thac.



2. GIAI PHAP TANG CUONG KET CAU KHI TANG
DONG THOI DO SAU VA TAI TRONG KHAI THAC

DaGi véi cong trinh bén tudng ctt mét neo, viéc tang dé
sau trudc cdng trinh va tang tai trong khai thac trén bén dan
dén tang gia tri mé-men 16n nhat trong tudng mét, tang luc
trong thanh neo, cling nhu lam tang kha nang mat én dinh
clia cdng trinh khi cong trinh dang dugc khai thac. Vi thé, phai
c6 giai phap tang cudng cho két cau clia cong trinh bén.

Cac tac gia dé xuat mot s6 giadi phap nhu xay dung hé
théng coc trudc tudng mat, xay dung hang coc chan phia
dat 1ap sau tudng hodc thay thé dat yéu trudc tudng bang
da hoc. Tuy nhién, phan tich cac giai phap dan dén két luan
rang, chi c6 gidi phap thay thé dat yéu trudc tuong bang
da hoc la gidi phap t6t nhat. Gidi phap sir dung da hoc dé
thay thé& dat yéu trudc tudng dugc thé hién trén Hinh 2.1.
Phuong phap xac dinh gia tri do sau cé thé tang thém téi
daAH,  khidatdng taitrong khai thac theo yéu cau Ag, va
nguac lai d6i véi méi chiéu day dé hoc thay thé dat yéu h,
dugc trinh bay trong Muc 3.

¥ |
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Hinh 2.1: Gidi phdp st dung da héc dé thay thé dat yéu trudc tuong:
1 - Tuong mat; 2 - Da héc

3.PHUONG PHAP NGHIEN CUU

3.1. Phuong phap tinh toan cong trinh khi tang
déng thai d6 sau va tai trong khai thac

Khi khai thac, cong trinh bén lam viéc trong diéu kién:
chiéu cao cong trinh bang chiéu cao thiét ké H = H,,, do
sau tang thém AH, = 0; tai trong khai thac trén bén bang tai
trong thiét ké g = g, tai trong tang thém Aq = 0; chiéu day
thay thé dat yéu h, = 0.

Do hao mon vé hinh doi héi phai tang déng thai do sau
(H,=H, +AH) va téi trong (g = g, +Aq). Khi d6, néu tang tai
trong khai thac theo yéu cau Ag, thi can xac dinh gia tri do
sau c6 thé tang thém t6i da AH,  va ngugc lai d6i véi moi
chiéu day d& hoc thay thé dat yéu h sao cho dam bao cong
trinh dugc khai thac binh thudng nhu da thiét k&, nghia la
dam bao cac diéu kién:

ty = (0,95+1,0)1,.; (1)
R,<R,; (2)
M <M (3)

Trong do: t, R, M__ - Cac gia tri do tinh toan khi tang
tai trong khai thac; t , R , M__ - Cac gié tri do thiét ké xay
dung, tuc la trudng hop khong thay thé dat yéu (h, = 0)
cing nhu chua tdng dé sau trudc bén (AH, = 0) va chua téng
tai trong khai thac trén bén (Ag = 0), dugc lay turkét qua tinh
toan theo trudng hagp thiét ké.

So dé tinh cong trinh tudng cir mét neo khi tang déng
thdi d6 sau AH, va tai trong khai thac Ag v6i I6p da hoc thay
thé dat yéu co chiéu day h, dugc thé hién trén Hinh 3.1.
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Hinh 3.1: So d6 tinh todn tudng cir mét neo khi tang déng thoi
dé sau va tai trong khai thac trén bén

Dudi day trinh bay phuong phap xac dinh gia tri d6 sau
c6 thé tang thém t6i da AH,  khi da tang tai trong khai
thac thém mot lugng theo yéu cau Ag, va nguac lai doi véi
moi chiéu day da hoc thay thé dat yéu h .

1) V6i méi chiéu day da hoc h , téng dong thai tai trong
khai thac Ag, va d6 sau trudc cong trinh bén AH,.

Tién hanh tinh toan céng trinh lan lugt véi moéi chiéu
day h,=(2,0,2,5,3,0,3,5) m va mot gid tri AH,, xac dinh gia
tri tai trong tang thém gidi han tuong Ung Aq,,.

Trong moi trudng hgp tinh toan déu phai dam bao cac
diéu kién tur (1) dén (3). Thuc té tinh toan da chi ra rang,
vGi mot chiéu day da hdc va mot dé sau tang thém, diéu
kién an toan vé mo-men trong tudng (3) cla cac trudng
hgp tinh toan déu dugc dam bao. Tuy nhién, phai dam bao
déng thai diéu kién (1) vé d6 chon sau ctia tudng t, va diéu
kién (2) vé luc neo R, nén phai xay dung 2 biéu d6 dé tim
gia tri tang thém gidi han cla tai trong khai thac Aq,,, tudo
chon gia tri nhé han dé dam béo an toan cho cdng trinh.

R, (kNim) o Om)

220 120
218,12 1491

210 11,5

R,.=206,71 1137 il

pUEn === L

4 5 dgg 7 8 9 10 1 dg(kPa) 5 dggn6 7 3 o 10 dgiPa)
Hinh 3.2: D4 thi xac dinh t3i Hinh 3.3: Dé thi xac dinh t3i
trong tang thém giéi han trong tang thém giéi han
theo diéu kién luc neo R, khi theo diéu kién dé siu chén
h,=2,5m; AH, = 0,5m: Aq,, tudng t, khih, = 2,5 m; AH,
=5,80 kPa =0,5m:Aq,, = 5,65 kPa
Trén Hinh 3.2 va 3.3 1a vi du thé hién quan hé gilta cac
t,vaR_ voiAqg khih,=2,5m;AH = 0,5 m.So sanh cac gia
triAqg,, trong hai trudng hgp nay va chon gid tri nhé hon la
Aq,, = 5,65 kPa.
2) T6ng hop cac két qua tinh toan va xay dung biéu dé
quan hé gilta d6 sau tang thém AH, va tai trong khai thac
téng thém gidi han Aq , d6i véi m&i mét gid tri h, (Hinh 3.4).

AH, )

AH g Hinh 3.4: Nguyén tic
e xdc dinh dé sau ting
am, iNE thém t6i da AH,,, khi
s - d3 tdng tdi trong khai
A, i thac theo yéu cau Aq,
dHgrg T va nguoc lai: 1) h, = 2,0
e 3 m;2)h,=25m;3)h, =
AH g 1 < 1 3,0 m; 4) hd = 3,5 m

0 3 Aqr Agu® 12 58 21 dqy, (kPa)
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3) Tu két qua nghién ctu hao mon vé hinh cla céng
trinh hodc thay d6i cong nang clia bén xac dinh dugc miic
yéu cau tang tai trong khai thac Ag,. Khi biét gid tri Ag,, dua
vao bi€u d6 quan hé AH, va Aq,, (Hinh 3.4) xéc dinh dugc
dé sau téng thém téi da AH,  tuy thudc chiéu day clia I6p
da hoc thay thé dat yéu h . Trong trudng hop nguoc lai, khi
bat budc phai tang d6 sau truéc bén mot lugng AH,, thi ty
thudc chiéu day clia I6p da hoc thay thé dat yéu h,c6 thé
xac dinh dugc tai trong khai thac tang thém t6i da Aq, .

Trén Hinh 3.4 1a so d6 nguyén tac xac dinh dé sau trudc
cong trinh bén téng thém téi da AH,  khi da tang tai trong
khai thac theo yéu cau Ag, va nguoc lai.

3.2. Lap chuong trinh tinh toan TC-AHMVH

D& phuc vu nghién clru gidi phap dap Ung nhu cau
tang déng thai do sau va tai trong khai thac trén bén do
hao mon v6 hinh cla cong trinh bén tudng clr mot neo,
PGS. TS. Nguyén Van Vi da lap chuong trinh tinh toan TC-
AHMVH trén co s& phuong phap “dam tuong duong” cla
Blium. So d6 khai dé xay dung chuang trinh tinh dugc thé
hién trén Hinh 3.5.

VAO SO LIEU
Vo lai 4g (hodc 4Hy)
]

VAO . to, Rac, Manwrce 49
AH, (hodc Aq)= constant,
hg = constant

Véo Iai z,

|XACBEH%thm| |XACBNHM@

KIEMTRA DK
Meee=(1+1,05) Minsxg

KIEM TRA CACPK:
fom = (0,951t
Ra % Rae
Moy € Mooy

DUARA GIA TRIAg VA
CAC THAM 50 KHAC

Hinh 3.5: So d6 khéi cia Chuong trinh tinh todn
cong trinh tuong ctr mét neo TC-AHMVH

4.KET QUA AP DUNG TiNH TOAN

4.1. Cac sé liéu dua vao tinh toan

Trong Bdng 4.1 1a cac s6 liéu dugc dua vao tinh toan
coéng trinh bén tudng cir moét neo, trong do gia tri clia cac
dai lugng cho cac trudng hgp tinh toan khéng déi, chi cé
AH, Aq va h, thay d6i. Mot s6 dac trung clia két cau va vat
lieu dugc lay theo két qua nghién ctiu clia dé tai [6].
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Bang 4.1. Cic sé liéu duoc dua vao tinh toan (Hinh 3.3)

Thams6 | cisyj | ThaM SO | isvri | Thamsétinhtoan | Gid tri
tinh toan ‘| tinh toan : :
H,(m) 10 C,, (kPa) 0 |q,(kPa) 40
AH, (m) 0 |y,kN/m?) | 10 |Aq(kPa) 0
h, (m) 0 ¢,,(dd) 32 Budc thanh neo 2,52m
M6-men khéng
udn clia mat cat S
h, (m) 2,5 C,, (kPa) 0 ngang tudng mit 3.056 cm*/md
W, (Larxen V)
Gidi han chay cta
3 <
h,, (M) 22 | vy, (kN/m? 1 thép tudng mit 275 MPa
. Gidi han chay clia
h,, (m) 4 0, (do) 40 thép thanh neo 230 MPa
Chiéu sau chén
3
b (m) 6 1o, (N/m7) |11 coc theo thiétké t 11:43m
v ) | 1562 | g (de) | 15 | LM 20677 knym
0,00) | 35 | C,(Pa) | 10 | ynectOBONONT | 49687 kNm/m

Cac s6 liéu dugc néu ra trong Bdng 4.1 1a cac s6 liéu gia
dinh cho thiét ké vai cac dai lugng AH,=0,49=0,9=gq,,.
Khi xét dén cac dang hao mon vé hinh tugng (ing thi van
st dung cac s6 liéu trong Bdng 4.1 nhung cac dai lugng AH,
Aq dugc lay khac 0.

4.2, Cac két qua tinh toan

S dung Chuong trinh TC-AHMVH dé tinh toén cong
trinh bé&n tudng cir Mot neo cho cac trudng hop ké trén. Vai
mai trudng hop tinh todn déu dua ra két qua tuong tu nhu
trong Bdng 4.2.

Béng 4.2. Vi du vé két qua tinh todn tudng cir mét neo
chiu hao mon vé hinh
KET QUA TINH TOAN

hd(n)=3.00; deHt(m)=0.50; delq(kPa)=10.00; z0(n)=1.650
t

t 1
' THAM SO TINH TOAN ' GIA TRI '
] L] ?
t  LUC NEO TT Ra KN/m? 202.0092 '
t  LUC NEO TK Rac KN/m? 206.7100 1
t  LUC TRONG THNED Ras  kN? 763.5946 !
t  MOMEN TAI CTR.NEO kNn/m? 47.2625 '
*  Mmax TRONG NHIP  kNn/m? 395.8024 1
! Mmaxd TRONG NGAM  kNm/m? -396.2008 1
t  Mmaxc TR.NHIP TK  kNn/m? 4968200 '
t  Zmaxn TRONG NHIP nt 3.5298 '
! Zmaxd TRONG NGAM nt 3.5851 1
t D0 SAU CH.COC 10 nt 10,8206 '
t DO SAU CH.COC TK t0c  m? 11.4300 '
t  DUONG XKINH THNEO da  cn? 6.5110 '
t  CHIEU DAI THNED Lneo  m? 17.7603 '
t XN CHKEO CUA TNEO Rar kN? 765.4017 1
t DO BEN T.MAT Mp  kNn/m? 8404000 '
] 1

DE RA ==> AN ENTER

Cac két qua tinh toan céng trinh bén khi tang déng
thoi do sau trudc bén va tai trong khai thac trén bén dugc
téng hop va thé hién trong Bdng 4.3.

Badng 4.3. Két qua tinh toan khi ting déng théi dé sdu
va t3i trong khai thac trén bén

h,(m) | AH, (m) | Aq_ (kPa) | h,(m) AH, (m) Aq, (kPa)
0,2 515 0,2 10,6
0,36 0 0,5 5,65
2,0 2,5
- - 0,64 0




h,(m) | AH,(m) | Aq (kPa) | h,(m) | AH (m) | Aq, (kPa)
0.2 16,6 0,8 12,30
0,5 11,7 0,9 10,4
3,0 0,7 8,6 3,5 1,0 8,9
0,9 3,3 1,2 58
1,0 0 1,45 0

TU Bdng 4.3 ¢4 thé thé hién cac két qua tinh toén bang
céc biéu d6 quan hé gitta d6 sau tang thém AH, va tai trong
khai théc c6 thé tang thém gidi han Aq,, trén Hinh 4.1.Trén
G s& do, vai moét gia tri tai trong khai thac tang thém Aq,
c6 thé xac dinh d6 sau tang thém t6i da AH, | va nguoc lai.

Vi dy, tir Hinh 4.1 c6 thé thdy rang, trong trudng hop
chiéu day I6p dé hoc thay thé dat yéu trudc tusng h, = 3,0
m, néu tai trong khai thac yéu cau tang thém Aq, = 6,0 kPa
thi d6 sau trudc bén chi co thé tang thém t6i da AH, &=
0,80 m. Ngugc lai, véi h,= 3,5 m, néu d6 sau yéu cau tang
thém AH,, = 1,1 m thi tai trong khai thac chi c6 thé tang
thémtéidaAqg, =74 kPa.

AH, (m)

1,45 .

AHy=1,1
5,0

AH 0= 0,80

0,644

0364 i IS
02 T

/'
FALS]

0 3 4gy=6 Agmax9 2 518 21 Agy, (kPa)

Hinh 4.1: Biéu dé quan hé gitta d6 sdu tang thém AH, va tdi trong

khai thac tang thém giéi han Aq,, khi: 1) h,=2,0m; 2) h,= 2,5 m;
3)h,=30m;4)h,=35m

5.KET LUAN

- Trong mét vong di hay trong suét tudi tho clia cong
trinh bén cang bién do ddi tau bién dugc thay thé bang doi
tau hién dai hon va céc thiét bj boc xép - van chuyén trén
bén dugc thay thé bang cdng nghé tién tién hon dan dén
hao mon v6 hinh clia cac cdng trinh bén, vi thé doi héi phai
nghién ctru cac hao mon nay va c6 giai phap khac phuc.

- Trong qué trinh khai thac c6 thé xay ra yéu cau ting
déng thai dé sau trude bén va tai trong khai thac trén bén.
Khi d6, can xay dung cac biéu dé quan hé gilta d6 sau tang
thém AH, va tai trong khai thac c6 thé tang thém gidi han
Aq_, cho cac trudng hop chiéu day I6p da hoc h, thay thé
dat yéu khac nhau. Trén co s& do, vai mét gia tri tai trong
khai thac tang thém Ag, c6 thé xac dinh d6 sau tang thém
téi daAH,  vanguac lai.

- K&t qua nghién ctu khong chi dua ra gidi phap cé thé
khac phuc hao mon vé hinh ctia cédng trinh bén tudng ctir mét
neo & dang yéu cau tang dong thoi dé sau trudc bén va tai
trong khai thac trén bén, ma con cho phép ap dung dé cai
tao nang cap, hodc thay déi cdng nang ctia céng trinh bén.

- Do cong trinh da va dang & trong giai doan khai thac
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nén khi thi cdng nao vét dat yéu va dé da hoc thay thé trudc
cdng trinh bén dé khic phuc hao mon vé hinh phai cé bién
phap dam bao tuyét d6i an toan cho cong trinh.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc Cong nghé GTVT trong khuén khé Dé tai Trong
diém cép Trudng, ma s6 DTTD2022-08.
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Du bdo cuong dd chiu nén

clia bé tong tu lén cot soi polypropylene
bang mé hinh t3ng cudng do déc
stt dung k{ thuat t6i uu hda 1an lugt cac siéu tham so

B TS. MAI THI HAI VAN; KS NGUYEN HONG PHONG

Truong Dai hoc Céng nghé Giao théng van tai
Email: vanmth@utt.edu.vn

TOM TAT: Be téng tu lén cét soi polypropylene
(BTTLCP) dugc st dung réng rai trong cac céng trinh
xay dung, cdu duong. VAt liéu nay s dung phu hop
cho nhing céng trinh cé vj tri thi cdng kho khan. Dac
biét, do tinh chat cla soi polypropylen déo, dé phan
tan trong hén hop nén BTTLCP gilp han ché hinh
thanh va phat trién vét ndt trong két céu, tU dé gdp
phan lam tang tudi tho céng trinh. D&i véi BTTLCP thi
cudng dé chiu nén (CD) 1a mét trong nhing tinh chat
co hoc quan trong can xac dinh. D& khic phuc mot
s6 nhuoc diém cla phuong phap xac dinh CB truyén
théng, nghién ciu nay phat trién va dé xuét duoc mot
md hinh tang cudng dé déc (GB) t8i uu bang cach téi
uu hoa lan luot cac siéu tham sé. Dé tang hiéu suét
du bdo va do tin cdy cla mé hinh, nghién ctu s dung
Mot sé ky thuat nhu: t6i uu hoa 1an lugt cac siéu tham
s& cla md hinh, ky thuat xac thuc chéo 10 Ian.

TU KHOA: Bé t6ng tu lén cét sai, soi polypropylene,
cudng dé chiu nén, mé hinh tang cudng dé déc, 16i
uu héa tham sé.

ABSTRACT: Self-compacting concrete reinforced
with polypropylene fibers (SCCFP) is widely used
in construction, road and bridge works. This
material is appropriate for building projects with
challenging construction locations. Specifically,
because polypropylene fibers are flexible and
easily dispersed in the mixture, the SCCFP helps
minimize the creation and growth of fractures in
the structure, hence extending the lifespan of the
structures. Compressive strength (CS) is one of
the important mechanical properties that must be
determined for SCCFP. This study has developed
and proposed an optimal gradient boosting model
via a turn hyperparameter optimization approach
in order to overcome some disadvantages of the
conventional method for estimating CS. Several
techniques, including optimization of the model's
hyperparameters in turn and 10-fold cross-validation,

are employed in the research to improve prediction
performance and model dependability.

KEYWORDS: Self-compacting concrete reinforced,
polypropylene fibers, compressive concrete, gradient
boosting, hyperparameter optimization.
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1.DAT VAN BE

BTTLCP la vat liéu bé tong tu len cé gia cuong thém sgi
polypropylen. Vi vay, né cé day da uu diém cla bé tong tu
[éen nhu c6 kha nang tu chay va tu len chat dudi tac dung
cla trong lugng ban than ma khong can sir dung thiét bi
dam [1], tiét kiém chi phi thi cong, giam thai gian thi cong,
giam tiéng 6n xay dung. Ngoai ra, sgi polypropylen (PP) la
mot loai sgi polyme c6 d6 déo tét, dé phan tan nén khi két
hgp vaéi bé tong tu lén giup ngan chan, han ché su hinh
thanh va phat trién clia cac vét nut [2]. Do c6 nhiéu uu diém
nén BTTLCP dugc st dung phd bién trong xay dung céng
trinh, dac biét la cdc cdng trinh giao thong, xay dung & vi
tri kho thi cong nhu nhu via hé, dam cau can, nha cao tang.
Mét trong nhiing chi tiéu co ly quan trong ctia BTTLCP la
cudng do6 chiu nén (CD).

Théng thuong, CB cla BTTLCP dugc xac dinh bang
phuong phap thi nghiém, théng qua viéc dic mau. Phuong
phap nay c6 nhiéu nhugc diém nhu tén thai gian va chi phi
ddc mau, doi hai thiét bi thi nghiém chuyén dung, két qua thi
nghiém phu thudc vao trinh d6 ctia ky thuat vién. Ngoai ra,
CP ctia BTTLCP con c6 thé dugc xac dinh gian tiép théng qua
chi s6 van t6c xung siéu am [3]. Tuy nhién, két qua xac dinh
theo phuong phép nay han ché vé dé chinh xac do méi quan
hé gilra CD va van toc xung siéu am rat nhay cam [4]. Vi vay,
mot cong cu dé du bao CD clia BTTLCP nham khic phuc cac
nhugc diém trén la rat can thiét. Cdc moé hinh may hoc (ML) té
ra la mot cong cu rat hiéu qua trong nhiing thap ky gan day.

Dua trén cd sG di liéu vé bé tong tu lén cét soi o san,
da c6 mot sé nghién ciru ML du bao CB cua loai vat liéu nay
[4-11]. Hau hét cac nghién ctiu nay déu st dung co s& di
lieu la két qua thi nghiém clia chinh tac gia nén s6 lugng dit
liéu it va déi khi khdng mang tinh téng quat. Chi duy nhat
nghién ctu [7] da sir dung b dir liéu thu thap, tuy nhién s6



lugng di liéu cling rat han ché, chi 131 mau. Ngoai ra, trong
s6 cac nghién ctu ML noi trén, chua cé nghién ctu nao su
dung mé hinh GB la mot trong nhitng mé hinh manh trong
linh vuc ML va diéu dang néi la chua cé nghién ctéu ML nao
du bao CD cta BTTLCP.

Muc dich ctia nghién ctru nay la phat trién mét mé hinh
GB t6i uu nham du bdo CD clia BTTLCP dua trén co s& dir
liéu thu thap gém 150 méau. Theo hiéu biét cla tac gia thi
day la nghién ctiu ML dau tién vé linh vuc nay. D€ xay dung
dugc mét mé hinh GB t6i uu véi kha nang du bao chinh xac,
phuong phap t6i uu hoa lan lugt cac siéu tham s va ky thuat
xac thuc chéo 10 lan dugc thuc hién. Cudi cung, két qua du
bao dién hinh nhat bang mé hinh GB t6i uu dugc trinh bay.

2.THUTHAP VA XU LY CO SG DU LIEU
Nghién ctiu st dung b6 dit liéu gém 150 méau, dugc thu
thap tur cac bai bdo qudc té uy tin. Chi tiét théng tin cda co
s@ d liéu dugc trinh bay trong Bdng 2.1.
Bdng 2.1. Phan tich théng ké cic tham sé

A Ky 6 |Trun 6 léch | Nhé Lén
o hié'u D;n Il.:;:\g binh ?::uea‘l:\ nhit | 5°% | nhat
Xi mang P, |kg/m*| 150 |39532| 5562 | 220 | 405 550
Cétlidu lén P, |kg/m*| 150 |77579| 44,75 | 617 | 782 961
Cétliéu nho P, |kg/m*| 150 |922,63| 11539 | 0.83 | 940 | 1148
Nudc P, |kg/m?*| 150 |168,52| 19,44 |137,2| 160 231
Tro bay P, |kg/m*| 150 | 24,36 | 4593 0 0 193
Sqi polypropylene | P, |kg/m?®| 150 | 3,47 355 | 035 1.8 12
Bot da voi P, |kg/m?®| 150 | 82,12 | 128,56 0 0 2889
Nano Silica P, |kg/m*| 150 5,95 13,97 0 0 49,6
Nano CuO P, |kg/m*| 150 1,10 3,27 0 0 13,8
Phu gia siéu déo P, |kg/m*| 150 | 691 | 318 | 153 | 7 |18576
zgiﬁg’td'e“ chinh | 5 lyg/me| 150 | 012 | 026 | 0 | 0 | 09
Tudi cha méau P, | ngay | 150 | 4096 | 3044 | 7 28 20
Cuong d6 chiunén| CS | MPa | 150 | 62,32 | 14,38 |29,16|64,78 | 90,3

Hinh 2.1 biéu dién méi tuong quan gilta 12 tham s6 dau
vao véi nhau va vdi 1 tham s6 dau ra (CD) thong qua hé
s6 tuong quan Pearson (r). K&t qua cho thay, da sé cac moi
tuong quan gilta cac bién & muc d6 tuong quan rat yéu, yéu
va vlia phai (Ung véi chi s6 r ndm trong khoang tir 0 dén
0,7). Chi c6 duy nhét tuong quan gitfa P, va P_ la & muic do
manh (r=0,74) . Vi vay, c6 thé coi 12 tham s6 dau vao va 1
tham s6 dau ra cuta tap di liéu la cac bién doc lap va tat ca
déu dugc gilt lai d€ phat trién mo hinh GB.

Py P, Ps Py Ps Ps P; Pg Py Pio Pn P12 CS 1
Py .26|.06 .04 [-.43|-.18(-.06|-.16| .33 -.04| .08 | .10 .26
P, .36|.30(.04|.07|-.74-.51.30]-.06| .39 -.29
Py - .45].05(.05[-.52|-.36|.04|.209|.48|-.11]-.43
Py ™ -21(-.19|-.46[-.57|.11| .49 .64 -.12-.70 0.5
ps| W .51|-.34|-.23|-.18(-.33-.26 .04 | .11 =
c
©
-.32|-.26|-.24|-.46|-.30|-.03[ .19 3
Ps | =3
P AR ] .69 |-.22(.01(-.31(-.02(.38 0 2
| [ ] g
-.14|.01[-.21|.01|.40 2
Pg H = N - o
w
Pl m -.29|-.17|.20 |-.29 @
T
P1o Hi=HE ™ .70(-.16(-.26 o
P ml nlm ] -.21(-.40
Pis .39
cs = m |l H(E|{s|s m|m

=]
Hinh 2.1: Ma trén tuong quan giifa cic bién d3u vao va bién dau ra
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3.COSGLY THUYET

3.1. Mé hinh ting cudng ddé déc (Gradient
boosting - GB)

GB la moét thuat todn mdy hoc manh mé, dugc st dung
thanh cong trong nhiéu linh vuc. Qua trinh hoc dugc thuc
hién lién tuc ti nhitng ngudi hoc yéu, nham xay dung dugc
mot md hinh mdi phu hgp. Dau tién, thuat toan tim hiéu
ngudi hoc yéu thit nhat (cay dau tién) dé giam thiéu sai s6
dao tao. Trong do, dé giam thiéu sai s6, phuang phéap giam
dan d6 doc dugc sirdung. Lan tiép theo, thuat toan hoc cay
thar hai dé giam thiéu sai s6 do cay thir nhat gay ra. Quy trinh
dugc lap lailién tuc cho dén khi xay dung dugc mét mé hinh
¢6 nang luc du béo tét (sai s6 tdng thé dat yéu cau).

3.2. T6i uu héa lan lugt cic siéu tham sé

Siéu tham s6 1a nhirng tham s6 ma gia tri ca nd cé thé
diéu khién qua trinh hudn luyén ctia mé hinh. Viéc t6i uu
hoa cac siéu tham s6 la di xac dinh cac siéu tham sé phu
hgp nham nang cao nang luc du bao ctia mé hinh ML. Cy
thé, v6i phuong phap t8i uu hoa lan lugt sé cho gia tri clia
tham s6 dau tién thay déi, cac tham s6 con lai cla mé hinh
sé dugc ldy theo gia tri mac dinh tur thu vién skearn.neural.
network ctia PYTHON. Sau khi xac dinh dugc gia tri t6i uu
clia tham s6 thu nhat sé sir dung gia tri t6i uu nay cho mé
hinh d@é tién hinh t&i uu héa tham sé tiép theo. M6 hinh t6t
nhat sé la mé hinh c6 déng thoi cac tham sé lua chon da
dudc t6i uu hoda. Dé xac dinh cau tric t6i uu cia mé hinh
GB, kha nang du béo va dd 6n dinh clia cac cau tric mé
hinh sé dugc so sanh dua vao R2va d6 léch chuén (Std) clia
tap dir liéu dao tao.

3.3. Ky thuat xac thuc chéo

Trong nghién cdu nay, b6 di liéu thu thap dugc chia
ngau nhién thanh hai phan: phan thi nhat (gém 70% di
liéu) dung dé dao tao mé hinh hoc may, goi la tap dit liéu
dao tao. Phan thit hai (30% dt liéu con lai) dung dé kiém tra
mo hinh, goi 1a tap dir liéu kiém tra. D€ thuc hién ky thuat
xac thuc chéo 10 1an, tap dirliéu dao tao sé dugc chia ngau
nhién thanh 10 phan bang nhau, méi lan dao tao sé chon
1 phan lam d{ liéu xac thuc va 9 phan con lai lam dir liéu
hudn luyén. Qua trinh dao tao mo hinh sé dugc thuc hién 10
lan l3p lai va d@m bao mai lan sé st dung mét phan dirliéu
xac thuc khac nhau. Két qua danh gia mé hinh cuéi cung
sé la trung binh cong két qua danh gia clia 10 lan xac thuc.

3.4. Danh gia hiéu suat du bdo cia mé hinh

Nghién ctiu st dung 4 tiéu chi théng ké dé danh gia
hiéu suat du bao ctia m6 hinh, bao gém: Sai s6 tuyét doi
trung binh (MAE), Hé s6 xac dinh (R?), Sai s6 toan phuang
trung binh (RMSE) va Sai s6 phan tram tuyét déi trung binh
(MAPE). M6 hinh ML c6 hiéu suat du bao cang cao (tuc la gia
tri du bao cang gan dung vai gia tri thuc té€) khi R*cang lon
va cac sai s6 MAE, RMSE, MAPE cang nhé va nguac lai. Gia
tri cGla R? thay d&i tir 0 dén 1.

4. KET QUA VA THAO LUAN

4.1. Téi uu héa lan lugt cic siéu tham sé cia mé
hinh GB

N6i dung phan nay sé trinh bay qua trinh t6i uu hoa lan
lugt cac siéu tham s6 clia mé hinh GB. Nam tham s6 quan
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trong dugc lua chon dé t8i uu hoéa lan lugt 1a: n_estimators
(S6 lugng céc giai doan thuc ddy), Max_depth (Dd sau toi
da clia cdy), Learning_rate (T6c d6 hoc tap), min_samples_
split (S6 luong mau t6i thiu dé tach mot nat trong) va
min_samples_leaf (S6 lugng méau t&i thiéu yéu cau tai mét
nut 13). Cac két qua dugc thé hién lan lugt trén cac Hinh
4.1a,b,c,deftuong ing. Gia tri R*dugc xac dinh bang cach
tinh trung binh cia 10 lan xac thuc chéo. Vi luu y rang,
qua trinh 10 1an xac thuc chéo chi thuc hién doi vai tap dir
liéu dao tao (70%), con tap di liéu ki€ém tra (30%) dugc dé
riéng. Trong hai giai doan dao tao va xac thuc cdc moé hinh
chua hé dugc biét dén tap di liéu kiém tra.

Dé& xac dinh “sé giai doan thuc ddy” t6i uu, cho tham
s6 nay thay déi trong pham vi tir 1 dén 200, cac tham sé
khac ctia mé hinh GB dugc ldy theo gia tri mac dinh. Két
qua trén Hinh 4.1a cho thay, xu huéng chung la khi“sé giai
doan thuc day” tang lén thi hiéu sudt du bao ctia mé hinh
tang (gia tri R? tang) cho ca 2 giai doan dao tao va xac thuc.
Nhu vay, siéu tham s6 “sé giai doan thic ddy” t6i uu nhat
la 200 (Uing v6i R?,, o™ 0,998,R* . . = 0,908) Ung v&i mo
hinh GB cé hiéu suat du bdo cao nhat. Sau khi xac dinh
duoc“s6 giai doan thuc ddy” t6i uu la 200, gia trj siéu tham
s6 nay sé dugc st dung trong mo hinh dé khao sat tham
50 tiép theo.

Dé t6i uu hoa Do sau t6i da clia cay’, cho siéu tham s6
nay thay doi tir 0 dén 20. Két qua trén Hinh 4.1b cho thdy
“D0 sau toi da clia cay” = 4 la t6i uu nhat vi ldc nay mé hinh
c6 kha ndng du bdo cao nhét (R? . I&n nhat) va 6n dinh
nhat (Std, , _nhonhat), cuthélaR?=0,999; Std =0,000136
(giai doan dao tao) va R? = 0.911, Std = 0,0997 (giai doan
xac thuc).

Tuong tu khao sat cho 3 tham sé con lai, két qua sau
khi t8i uu hod 1an lugt 5 tham s6, mé hinh GB t6i uu la moé
hinh ¢6 cau tric gém sé “giai doan thuc day” = 200, “D6 sau
t6i da cla cay”= 4, "Téc d6 hoc tap” = 0,2;"S6 lugng mau toi
thiéu dé tach mét nat trong” = 3 va*“Sé lugng mau téi thiéu
yéu cau tai mot nut 18" = 2 (ky hiéu la GB [200-4-0,2-3-2]).
Day la mé hinh GB t6i uu nhat, sé dugc st dung dé du bao
CD ctia BTTLCP & phan sau.
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Hinh 4.1: Téi uu héa Ian Iuot cac tham sé cia mé hinh GB

4.2. Két qua du bao tiéu biéu

Noi dung phan nay trinh bay két qua du bao tiéu biéu
ctia mé hinh GB t6i uu. Biéu d6 hoi quy Hinh 4.2a mé ta kha
nang dao tao ctia mé hinh GB gan nhu ly tuéng, cac dit liéu
hau nhu trung khit véi dudng héi quy va R?,,  =0,999.V6i
tap dir liéu kiém tra (Hinh 4.2b), hau hét cdc mau cé cudng
d6 du bao phu hop véi cudng do thuc té, thé hién gia tri
R? 4= 0,981.Day la gid tri R? kha cao cho thay két qua du
bdo clia mé hinh GB t6i uu rat dang tin cay.
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Hinh 4.2: Biéu dé héi quy

Bén canh d06, két qua du bao ctia mé hinh GB t6i uu con
dugc mo ta thdng qua biéu d6 phan phdi sai s6 gitta CD
thuc t€ véi CP du bdo cho tling mau (Hinh 4.3). Quan sat
Hinh 4.3 cho thdy, phan 16n cac mau c6 sai s6 nhd, cu thé
la [-0,2 - 0,2] MPa véi giai doan dao tao (Hinh 4.3a) va [-1,5 -
3,0] MPa dai v&i giai doan kiém tra (Hinh 4.3b). Chi mét mau
c6 sai s6 16n (7,5 MPa) trong giai doan kiém tra, tuy nhién
8 lugng mdt mau ¢ sai s6 16n nay la khéng dang ké so véi
45 mau clia tap dit liéu kiém tra. Nhu vay, mé hinh GB t8i
uu da dé xuat la mét cdng cu hiéu qua trong viéc du bao
CP ctia BTTLCP. Chi tiét két qua du bao tiéu biéu duoc thé
trong Bang 4.1.



a) bao tao

Tan suét

-0.2 0.0 g 0.4
Sai s6 (MPa)

b) Kiém tra

IS

Tan suét

4 6 8

Sai s6 (MPa)
Hinh 4.3: Biéu dé phan phéi sai s6
Bang 4.1. Két qua du bao tiéu biéu cia mé hinh GB t6i uu

Tiéu chi Pon vi Pao tao Kiém tra
RMSE MPa 0,12576 1,94697
MAE MPa 0,09400 1,30721
R? - 0,99992 0,98146
MAPE - 0,00148 0,02080
5.KET LUAN

No6i dung bai bdo da trinh bay qua trinh xay dung mét
cdu trac mo hinh may hoc GB t6i uu nham dy bao CD cla
BTTLCP. Béng gdp clia bai bao bao gom: a) La mét nghién
ctu ML dau tién vé linh luc vuc du bao CD clia BTTLCP; b) Sur
dung phuong phép t6i uu héa lan lugt cac siéu tham sé dé
tim ra dugc cdu tric t6i uu nhat ctia moé hinh; ¢) St dung ky
thuat xac thuc chéo 10 1an nham khac phuc hién tugng “qua
khap” thudng xay ra trong cac bai toan hoc may; d) Két qua
nghién ctu da dé xuat dugc moé hinh t6i uu GB [200-4-0,2-
3-2] vdi két qua du bao tiéu biéu la R>= 0,981, RMSE =1,946
MPa, MAE = 1,307 MPa, MAPE = 0,020 & giai doan kiém tra
cho thay mé hinh GB dé xuat c6 nang luc du bdo rat tot.
Nhirg déng gép clia nghién cliu la co sG dé phat trién cong
cu mé phong nham du bdo CD ctia BTTLCP mot cach nhanh
chong, hiéu qua, dang tin cdy va tiét kiém chi phi.

LGi cam on: Nghién clu nay dugc tai trg bdi Truong
Pai hoc Céng nghé GTVT, 54 Triéu Khic, Thanh Xuan, Ha
Noi, thudc Dé tai trong diém s6 DTTD2022-07; Cha nhiém
dé tai: TS. Mai Thi Hai Van.
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T6i vu hda thuat todn do doc tang cuong cap cao
dé du doan va thiét k& i uu kha ndng chiu luc
clia cdt 6ng thép nhdi bé téng

B TS. NGUYEN THUY ANH
Trudng Dai hoc Céng nghé Giao thong van tai
Email: anhnt@utt.edu.vn

TOM TAT: Trong nghién cdu nay, mét mé hinh may
hoc (ML) dua trén thuat todn tdng cudng dé déc cdp
cao (XGBoost) két hop véi thuat todn t8i uu héa thd
nhan tao (ARQ) da duogc phat trién dé du doan kha
nang chiu luc doc truc cla cét 8ng thép nhdi bé téng
tiét dién vudng. Véi muc dich nay, mét co s& d liéu
thir nghiém da dugc tap hop tU cic céng bd quéc té
va duoc st dung dé phat trién va dao tao mé hinh
XGBoost. Ba tiéu chi théng ké (R2, RMSE, MAE) duoc
s dung dé danh gia hiéu sudt ciia mé hinh. Két qua
cho thdy, mé hinh dé xuat c6 kha nang udc tinh chinh
xac khd nang chiu luc cda cot vudéng CFST. Bén canh
dé, dua trén mé hinh dugc xay dung, qua trinh t6i uu
héa thiét ké coét vudng CFST da duoc thuc hién.

TU KHOA: May hoc (ML), thuat toan d6 déc tang
cudng cdp cao (XGBoost), thuat todn t6i uu héa thd
nhan tao (ARO), cot vudng CFST, kha nang chiu luc
doc truc.

ABSTRACT: In this study, a machine learning model
(ML) based on the Extreme Gradient Boosting
algorithm (XGBoost) combined with Artificial Rabbits
Optimization algorithm (ARO) is developed to predict
the axial load capacity of square concrete-filled
steel tubular (CFST) columns under compression.
For this purpose, a test database is extracted from
the available literature and used to develop and
train the XGBoost model. Three statistical criteria
(R2, RMSE, MAE) are used to evaluate the model's
performance. The results show that the proposed
model can accurately estimate the axial load capacity
of square CFST columns. Besides, based on the built
model, the square CFST column design optimization
process is performed.

KEYWORDS: Machine Learning (ML), Extreme
Gradient Boosting (XGBoost), axial load capacity.

1.DAT VAN DE

Trong nhiing thap ky qua, cot 6ng thép nhéi bé téng
da dugc st dung rong rai trong cac cong trinh xay dung
nh& phat huy dugc hiéu qua lam viéc gilia hai loai vat liéu
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bé tong va thép. Loai két cdu nay da thé hién mot s uu
diém nhu kha ndng chiu luc doc truc cao, do déo va dé bén
t6t, kha nang hap thu nang lugng 16n, xay dung thuan tién,
tiét kiém vat liéu va kha nang chéng chay cao. So véi cac
két cau cot truyén théng, nhiéu nghién clu chi ra rang két
cau CFST dat hiéu qua cao hon khi chiu nén [1]. Vi vay, mat
cat ngang clia cot CFST dugc chon thudng déi ximg nhu
hinh tron, hinh vuéng hoac hinh ch{t nhat. Trong do, cot
CFST hinh vuéng da dugc sitr dung phé bién trong nhiéu
loai két cau va trong cac diéu kién lam viéc khac nhau nhu
cac tda nha cao tang hay cac cong trinh cau. Uu diém vuot
troi clia loai ot nay la I16i bé tong cé kha nang ngan chan
su vénh cuc bd vao bén trong cét, dong thai do tin cay voi
cac tda nha chiu déng dat cling tang 1én. Bén canh dé, loai
cot nay dé ché tao, dac biét tai mai néi gitta dam va cot [2].
Hién nay, cac céng thuc xac dinh kha ndng chiu lyc cta cét
CFST cling dugc cung cap trong cac tiéu chuan ACI 318-05,
AISC 360, EC4. Tuy nhién, cac cdng thiic dugc dé xuat trong
céc tiéu chuan nay hién khéng co su tuong dong do céc gia
dinh khac nhau vé méi quan hé gilia Ung suat - bién dang
clia 6ng thép hodc bé téng trong Idng 6ng. Ngoai ra, nhiéu
nghién ctu thuc nghiém va moé phong sé vé kha nang chiu
luc va Ung xUr clia c6t vuong CFST da dugc thuc hién [3].
Tuy nhién, cac nghién ctu thuc nghiém kha ton kém va
mat nhiéu thai gian, trong khi phuong phap mé phéng s6
kho dé xem xét tat ca cac diéu kién phuc tap cling nhutinh
chat vat liéu sirdung. Do d6, mét phuang phap phd quét va
chinh xac can dugc phat trién dé thiét k& cot CFST.

Gan day, cac phuong phap may hoc (Machine Learning
- ML) dang dan trd nén phé bién va dugc ap dung trong cac
linh vuc ky thuat xay dung. Ung dung ML trong du dodan
kha nang chiu luc doc truc clia cot vuéng CFST cling dugc
nghién cdu rong rai [4]. Tuy nhién, cac nghién cdu hién nay
chua xét dén qua trinh t6i uu hoa thiét k& cot vudng CFST,
cling nhu sé lugng di liéu con han ché. Do dé, muc tiéu
chinh ctia nghién ctu nay la du doan kha nang chiu luc ctia
cdt vudng CFST dua trén thuat toan tang cudng dé déc cap
cao (Extreme Gradient Booost - XGBoost) [5], mét trong
nhing ky thuat ML manh mé. Bén canh do, thuat toan téi
uu hda tho nhan tao (Artificial Rabbits Optimization - ARO)
[6] dugc dé xuat dé t6i uu hda siéu tham s6 clia mé hinh
XGBoost nham dat dugc hiéu suat du bao kha nang chiu
luc cta cot vudng CFST t6t nhat. Qua dé, dé xuat mo hinh
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t6i uu hoa dé thiét ké cot vudng CFST, véi muc tiéu cd duoc khd nang chiu luc cao nhat. Véi muc dich d6, 664 két qua xac
dinh kha nang chiu luc ctia cot vudng CFST dugc thu thap dé xay dung va phat trién mé hinh. Hiéu suat danh gia mé hinh
dé xudt dugc thé hién qua cac tiéu chi théng ké, cu thé 1a hé s xac dinh (R?), can cla sai s6 toan phuang trung binh (RMSE)
va sai s6 tuyét déi trung binh (MAE).

2.COSG DU LIEV

Trong nghién cdu nay, 664 két qua thi nghiém nén doc truc trén cdt CFST tiét dién hinh vuéng dugc thu thap ti hai co
s& dt liéu ndi tiéng ctia Denavit [7] va Goode [8]. Cac dac tinh hinh hoc va vat liéu khac nhau da dugc thu thap cho méi mau
cot CFST, bao gom kich thudc cét, chiéu day 6ng thép, chiéu dai cot, cudng do chay clia thép va cudng do nén clia bé tong.
Can luu y rang, cudng d6 nén cla bé tong thu dugc ti cac thi nghiém dua trén ca cac mau hinh tru va hinh khéi cé san va
cudng dé hinh khoi sé dugc chuyén ddi thanh cudng do hinh tru dé stt dung trong bd dir liéu nay. Bang 2.1 trinh bay chi tiét
vé ky hiéu, dan vi cling nhu phan tich théng ké clia cac thong sé dau vao va dau ra trong nghién ctiu nay.

Bdng 2.1. Phan tich théng ké cua co s& diF liéu

No Pon vi Mean |Std Min Q,... Q... Q... | Max
Théng sé dau vao
Kich thudc cot X, mm 152,2 57,0 60,0 | 1143 148,0 198,5 400,0
Chiéu day 6ng thép X, mm 4,8 23 0,7 3,0 4,5 6,0 12,5
Chiéu dai cot X, mm 1048,7 | 9352 |180,0| 4350 | 6120 1405,6 4500,0
Cudng do chdy clia thép X, MPa 424.8 201,5 | 1150| 2898 | 3423 489,3 1030,6
Cudng do nén cla bé tong X, MPa 56,9 36,2 7,0 29,3 41,1 79,0 157,5
Théng sé daura
Kha nang chiju luc P, kN 2474,7 | 2044,2 | 1054 | 1005,8 | 17183 | 3303,6 8990

3.KET QUA VA THAO LUAN

3.1.T8i uu héa siéu tham sé mé hinh XGBoost

Viéc t6i uu hoa siéu tham s6 clia cac mé hinh ML la rat quan trong trong viéc 1ap mé hinh va anh huéng dén dé chinh xac
clia mé hinh. Trong phan nay, thuat toan t8i uu hda ARO dugc st dung dé diéu chinh siéu tham sé ctia mé hinh XGBoost. Nam
siéu tham s6 dugc dugc chiing minh c6 anh hudng dén mé hinh XGBoost dugc chon dé diéu chinh, cu thé 1a“n_estimators’,
“learning rate”,“max_depth’, “min_child_weight’,"max_leaves”. Cac mién gia tri clia cac siéu tham s6 nay dugc trinh nay trong
Bdng 3.1.VGi cac siéu tham s6 con lai, cac gia tri mac dinh trong ma nguén Python dugc st dung. D€ tranh trudng hap qua
khdp, phuang phap xac thuc chéo 5 1an dugc dp dung trong qua trinh diéu chinh siéu tham sé.

Dau tién, tap dir liéu dugc chia thanh céac tap dit liéu huan luyén va kiém ching, Trong do, tap di liéu huan luyén chiém
80% dir liéu trong bo dit liéu va tap dirliéu kiém ching chi€ém 20% dt liéu con lai. Sau d6, xac thuc chéo 5 1an dugc thuc hién
dua trén ba budc sau: (1) Tap dit liéu huan luyén dugc chia ngau nhién thanh 5 phan bang nhau; (2) Dao tao mé hinh bang
céach st dung 4 phan va xac nhan mé hinh dua trén phan con lai; (3) Lap lai budc (2) 5 1an dé thu dugc 5 s6 chi s6 hiéu suat.
Hiéu suat cudi cung ctia mé hinh dugc 1y lam gid tri trung binh clia 5 chi s6 hiéu suat. Tap dii liéu xac thuc tao ra tu ky thuat
xac thuc chéo 5 1an va tap dir liéu kiém chiing dugc st dung trong qua trinh diéu chinh siéu tham s va danh gia mé hinh.
Bén canh dé, qua trinh st dung thuat toan t&i uu ARO dé diéu chinh siéu tham s6 clia md hinh XGBoost doi hoi phai dua ra
su lua chon nhiting tham s6 cho thuat toan nay. Théng thudng, véi cac thuat toan t6i uu hda, hai tham sé quan trong nhat la
s6 lugng thanh vién tham gia qua trinh du bao (n)) va s6 vong Iap dung dé diéu chinh siéu tham s6. D& c6 thé khao sat gia
tri clia cac tham s6 nay mét cach hiéu qué, nghién ctu nay dé xuét 3 gié tri khac nhau cla n_ 1a 20, 30, va 40, con s6 vong ldp
dugc dé xuat la 300. Nam siéu tham s6 ctia m6 hinh XGBoost nhu da Iua chon bén trén sé dugc sir dung lam cac dau vao cho
thuat toan ARO. Véi cac tham s6 da dugc lua chon, thuat toan nay sé quét cac dai gia tri ctia 5 siéu tham sé XGBoost dé téi uu
héa ham muc tiéu. Trong d6, ham muc tiéu dugc lua chon 1a RMSE, véi muc dich tim cuc tiéu ca RMSE. Két qua mé phdng
VGi cac diéu kién khac nhau dugc thé hién & Hinh 3.1.

Badng 3.1. Mién tim kiém cda céc siéu tham sé trong mé hinh XGB

n_estimators | learning_rate | max_depth min_child_weight max_leaves
Mién tim kiém 1-500 0,01-0,3 1-6 2-8 1-6
Gia tri t6t nhat 276 0,266 3 2 2

N
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Hinh 3.1: Két qué téi uu héa mé hinh XGBoost
danh gia theo tiéu chi RMSE

C6 thé thay rdng, khi s6 vong lap thay ddi tir 1 dén 300
thi ham sai s6 RMSE c6 su thay d6i khong dang ké, két qua
clia RMSE héi tu ngay tirkhoang vong lap tha 150. Diéu nay
cé nghia, cac siéu tham s6 tét nhat ciia mé hinh XGBoost co
thé tim thay sau vong lap 150 va khéng c6 siéu tham sé nao
cho két qua du bao t6t hon sau 300 lan 13p. Xét vé hiéu suat
du béo trén tap d liéu kiém ching, thuat toan téi uu hoa
ARO dua ra bé siéu tham s6 t6t nhat tuong ting khin_ =20,
trong khi b6 siéu tham sé t6t nhat trén tap di liéu xac thuc
tuong Uing véin_=40.Chay rang, két qua dat dugc trén tap
dir liéu ki€ém chiing la quan trong, vi ching phan anh hiéu
suat du dodn ctia cac mo hinh. Do do6, bd siéu tham sé tot
nhat dugc chon cho mé hinh XGBoost tuang Uing vai n, =
20. Khi d0, gia tri cac siéu tham s6 t6t nhat dugc trinh bay
trong Bdng 3.1.

M6i tuong quan gilla gia tri du doan va gia tri thi
nghiém xac dinh kha nang chiu luc cta cét vuéng CFST
dugc dua ra dudi dang biéu dé hoi quy trén Hinh 3.2. Md
hinh dugc dé xuat dat dugc hiéu suat gan nhu tuyét déi voi
cd s& dt liéu dao tao va kiém chiing; phan 16n céc diém dir
liéu nam doc theo dudng chéo y = x. Bén canh do, cac gia
tri dinh lugng cta ba tiéu chi danh gia hiéu suat mé hinh
dugc thé hién trong Bdng 3.2, chiing minh kha niang du bao
manh mé ctia mo hinh XGBoost dugc xay dung.
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Hinh 3.2: Biéu dé héi quy gitra gid tri du doan
béng mé hinh XGBoost va gia tri thi nghiém:
a) - Ditliéu huan luyén, b) - Dit liéu kiém chung

Bang 3.2. Gia tri cac tiéu chi théng ké cho mé hinh XGBoost

RMSE (kN) | MAE (kN) R?
TDL huéan luyén 109,384 60,486 0,997
TDL kiém ching | 194,266 124.068 0,991
Toan bo dit liéu 130,872 73,222 0,996

3.2. T6i uu héa thiét ké cé6t vudng CFST

T6i uu héa thiét ké két cau la dac biét quan trong nham
dam bao an toan clia két cau déng thoi dat dugc hiéu qua
kinh té. Bang cach t6i uu héa kich thudc hinh hoc va dac
tinh vat liéu cha cot CFST, cac ky su ¢é thé gidm thiéu vat
liéu can thiét va cai thién hiéu suat téng thé cla két cau,
qua d6 giam chi phi xay dung, ting dé bén ctia cong trinh.

V6i muc dich thiét k&€ mét cot vudng CFST phu hop
VGi cac céng trinh ha tang giao thong, chiéu dai cot trong
nghién ctiu nay dugc lua chon c6 dinh la 3.500 mm. V&i muc
dich d6, thuat toan t&i uu ARO vai n,=20 dugc lua chon dé
thuc hién qua trinh thiét ké t8i uu. Cac thong s6 dau vao dé
thiét ké cot CFST dugc xét trong mién gid tri cta bé di liéu
da trinh bay & phan 2. Tiép theo, hai trudng hop dugc xét
dén: (1) C6 dinh chiéu dai cot va tim ki€m kha nang chiu luc
t6t nhat, (2) C6 dinh chiéu dai cét, xac dinh kich thudc cot
nho nhat va kha nang chiu luc tét nhat. Tuong Gng véi méi
trudng hgp, 100 1an chay dugc thuc hién dé tao ra 100 mau
cot vGi cac thdng s6 khac nhau. Qua do, ¢ thé xac dinh va
Iua chon mién gia tri clia cac thong s6 dé cot dat kha nang
chiu luc tét nhat. K&t qua ctia bai toan ti uu cho hai trudng
hop dugc thé hién trén Hinh 3.3, trong d6, do 16n clia cac
gia tri dugc chia theo khoang mau tuong ung.

Véi trudng hop thi nhat, gia tri t6i da cla P c6 thé dat
dugc xap xi 10.800 kN (Hinh 3.3). K&t qua phan tich chira
rang kich thudc clia cac cot can nam trong khoang tir 362 -
400 mm, dé day clia 6ng thép can nam trong khoang 9,14
- 9,24 mm, cudng d6 chay cla thép nam trong khoang tu
530 - 578 Mpa va bé tong cudng dé cao dugc yéu cau, voi
pham vi cudng dé tur 110 - 112 MPa. Can luu y rdng, trong
s6 100 mau dugc tao, tat ca déu hoi tu & kha nang chiu tai



khoang 10.800 kN. Tuy nhién, diéu bat budc la cac gia tri
cla X, X,, X, va X, phai ndm trong mét pham vi chat ché dé
dat dugc P, t6i da. Diéu nay nhan manh tam quan trong clia
viéc kiém soat chinh xac déi vai cac théng sé thiét ké dé dat
duoc hiéu suat két cau tdi uu.

Véi trudng hap thir 2, c6 thé thay gid tri clia P dao dong
tur 8.895 dén 9.415 kN (Hinh 3.4). Trong trudng hop nay, c6
thé thdy rang thiét ké t6i uu cla cot CFST yéu cau xem xét
cén than cac tham s6 khac nhau gép phan vao do bén téng
thé clia cot. Vi kich thudc cot xap xi 200 mm va do day cla
6ng thép trong khodng tir 10 - 12,2 mm, cudng do6 chay cla
thép nam trong khoang tir 687 - 770 MPa va két hop vaéi bé
tong cudng do cuc cao han 140 MPa, gia tri P c6 thé dat
8.900 kN. Trudng hgp st dung bé téng cudng dé thap hon
(110- 115 MPa) van c6 thé dat dugc gia tri P cao (9.400 kN)
néu kich thuéc cta cét dugc tang 1én 255 mm. Ngoai ra,
Vi viéc tang kich thuéc cot, do day éng thép co thé gidm
xudng 9,1 mm, gilp gidm ham lugng thép.

Nhin chung, viéc st dung thuat toan XGBoost két hop
vGi thuat todn t6i uu hoa ARO da tao ra hai trudng hgp téi
uu hoda thiét k& kha quan. Nhing két qua nay cung cap
gdi y c6 gia tri cho cac ky su két cdu va dua ra nhing hiéu
biét sadu sic co thé hgp ly hda quy trinh thiét ké cho cac
co6t vudng CFST ndi riéng va cot CFST ndi chung. Diéu quan
trong can luu y la nhiing két qua nay can phai dugc xac
thuc, st dung cac tiéu chudn hodc thuc nghiém, dé dam
bdo tinh chinh xac va dé tin cdy cda chung trong céac Ung
dung trong thuc té.
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Hinh 3.3: Chiéu dai cét 13 3.500 mm, kha néng chiu luc
cda cét Ién nhét
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Hinh 3.4: Chiéu dai cét 13 3.500 mm, kich thudc cét nhé nhat,
kh& néng chiu luc cda cét I6n nhat
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CFST. Do d6, mé hinh XGBoost két hgp véi thuat toan ARO
da dugc xay dung va phat trién. K&t qué cho thdy mé hinh
dugc dé xuat co kha nang du bao chinh xac kha nang chiu
luc doc truc ctia cot vudng CFST. Ngoai ra, giai phap thiét ké
ly tudng mét codt vuong CFST dugc thiét lap, hé trg ngudi
thiét ké xac dinh cac théng sé dau vao phu hop dé dam bao
kha nang chiu luc cta cot la tot nhat.

L&i cdm on: Nghién ctu nay la mot phan néi dung
trong dé tai trong diém cap Trudng nam 2022 - 2023, ma
s6 DTTD2022-05, chi nhiém dé tai: Nguyén Thuy Anh. Tac
gia chan thanh cadm on su ho trg vé kinh phi ctia Trudng Dai
hoc Cong nghé GTVT dé nhém tac giad thuc hién cac noi
dung trong dé tai.
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Nghién ctru hién trang va phan tich nguyén nhan nut
tai U neo cdp vang cau My Thuan

B TS. TRINH MINH HAI"; ThS. V0 NGOCTRINH
Trudng Dai hoc Giao thdng van tai
Email: “minhhaitrinh79@utc.edu.vn

TOM TAT: Bai bdo néu ra hién trang xuat hién cac
vét nut tai u neo cap day vang cdu My Thuan. Qua
khao sat hién trang, thuc hién cac thi nghiém hién
truong, phan tich d&c diém chiu luc cla két cau, tu
dé dua ra nguyén nhan gay ra cac vét nut trén. Cac
nguyén nhan dugc xem xét, danh giad dua trén cac
phan tich Ung suat (US) va danh gid mai.

TU KHOA: V&t nit, u neo cap, cau day vang, hién
tuong mai.

ABSTRACT: The paper outlines the current state of
cracks in the cable-stayed anchorage of My Thuan
bridge. Through surveying the current situation,
performing field tests, analyzing the bearing
characteristics of the structure, thereby giving the
cause of the above cracks. The causes are considered,
evaluated qualitatively, contributing to providing
effective repair solutions.

KEYWORDS: Concrete crack, anchorage unit, cable
stayed bridge, fatigue.

1.DAT VAN BE

Cau My Thuan nam trén QL1A, dugc dua vao khai thac
vao thang 5/2000. Phan cau chinh dai 660 m la loai cau treo
day vang dau tién cla Viét Nam, theo hinh ré quat (semi-
hanp) v&i hai mat phang day cach nhau 18,6 m [1]. Tai trong
thiét ké theo Tiéu chuan AUSROADS-92 clia Australia, c6 so
sanh va kiém toén vdi tai trong H30-XB80 theo Tiéu chuén
22 TCN 18-79. Cau dugc danh gia la mot trong nhiing cong
trinh cau c6 chat lugng xay dung tét nhat & Viét Nam. Tuy
nhién, do cau day vang hién dai nhu cau My Thuan ¢ lich
st con ngan [2], thé gidi chua duc rat dugc nhiéu kinh
nghiém nén viéc thiét ké va xay dung cling con nhiéu van
dé ky thuat chua ludng hét trudce. Cac vét nit quan sat dugc
tai khu vuc neo cap vang la mét vi dy, trong ho sa thiét ké
khong dé cap téi van dé nut nay.

Van dé nut bé tong (BT) khu vuc neo cap vang dugc
don vi chiic nang quan tam va c6 bién phap bao vé nhu
ph 16p vita chéng tham khéng co ngét chuyén dung day 3
mm cla hang Sika trén bé mat BT ctia |é bé hanh nam 2008,
nghién ctiu do dac bién dang (BD) va dan composite chéng

b,

tham thr nghiém nam 2015, xay dung ké hoach stra ch(ra...
Tuy nhién, nguyén nhan gay nut, giadi phap sfa chita, c6 can
thiét phai stta chira hay khong van con la van dé tranh cai
clia gidi chuyén mon. Trong bai bao nay, ching to6i dua ra
cac triét ly ctia minh vé viéc xac dinh nguyén nhan gay nut
va danh gia su can thiét phai stia cha.

2. HIEN TRANG HU HONG

So sanh cac vét nut trong bao cdo két qua khao sat
cac khoi neo, dam doc chu, ban mat cau 1€ bd hanh thang
11/2002 cla Phan vién KHCN GTVT phia Nam [3], vé&i cac
vét nut tai thai diém khao sat trén khu vuc u neo, ta cé thé
thay day la vét nat phat trién theo thai gian (Hinh 2.1). Vét
nit hién tai trén cing cau kién cho thdy cac vét nat da phat
trién vé mat do (thém mdi), chiéu dai va dé ma rong: Tai
ban mat cau lé bé hanh, trén mat khoi neo cap va dam cha,
s0 VGi vét nit da dugc danh dau ta thdy cac vét nit co mic
d6 phat trién gap nhiéu lan vé s6 luong va chiéu dai. 0 mat
trén 1& bd hanh, cac vét nit trén mat I6p viia Sika nam 2008
da chang chit trung vai cac vét nit ch trén mat 1€ bo hanh,
phat trién vugt pham vi pha viia.

Hinh 2.1: V&t nit ndm 2017 (nét manh),
vét nit ndm 2002 (nét d5m)

3.PHAN TiCH NGUYEN NHAN HU HONG

Pé slta chlta cac hu hdng dugc hiéu qua vé mat kinh té,
ky thuat, trudc hét can xac dinh ding nguyén nhan, sau do6
chon gidi phap céng nghé va vat liéu phu hgp. Huhong nut
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xung quanh u neo cap vang ctia cau My Thuan la loai phtic
tap, v&i dac diém ca hoc can chay 1a: cau chiu tdc dung cla
tai trong dong (dao dong I6n); cac cau kién chiu tac dong
cla US bién d8i theo thdi gian vdi s6 chu trinh rat I6n; 6 su
tap trung US [4, 5, 6, 7].

Ta da biét, hién tugng moi la hién tugng cau kién két
cdu bi pha hdng dugi su tac ddong ctia US bién déi theo thai
gian. Hién tugng mai chiu anh hudéng truc ti€p cta bién do
US (gay ra moi) va chiu anh huéng gian tiép cta US trung
binh. Co ché hu hong clia cau kién chiu tai trong lap khac
véi chiu tai trong tinh.

Mot s6 dac diém clia cac vét nut ciia ban BT 16 bo hanh
xung quanh neo cap vang clia cau My Thuan: 1) Cac vét nut
tai cac neo cép céd tinh quy ludt, cang xa tru thap, ban BT 1€ bd
hanh xung quanh céc neo cap vang cang bi nit nhiéu hon vé
s6 luong, chiéu dai vét nit, dé ma rong vét nit va dién tich bi
nut dich dan vé phia sau neo cap vang; 2) Co hai ho vét nit
ca ban theo phuong ngang cau va theo phuong xién. Cac vét
nut ngang ban nam & khu vuc ban BT canh khéi BT u neo cap.
Céc vét nuit xién & ban BT sau neo cap va diém xuat phat clia
cac vét nit nay tap trung xung quanh neo cap vang; 3) Cac
chi tiéu chiéu dai, s6 luong, d md réng va chiéu sau vét nit
déu phat trién theo thai gian (khéng xay ra tuic thai khi tiép
nhan tinh tai) va van ti€p tuc phat trién.

Viéc do dac BD do hoat tai (dong xe 6 t6 thuc té) gay
ra tai mot s6 diém trén mat san 1€ bo hanh quanh neo cép
vang dugc thuc hién vao thang 3/2015. Thiét bi do BD dong
la LVDT, thai gian do lién tuc trong 8 tiéng, tan suat lay mau
100 Hz. Trang thai US (TTUS) tai cac diém do 1a TTUS phéng
nén méi diém dugc bd tri 3 cdm bién (song song, xién 45°va
vudng goc véi phuang doc cau), gia tri BD chinh thié nhat la
7x10° va thi ba 1a -31.4x10°. K&t qua do BD c6 mét sé dac
diém: 1) Khi xe 6 t6 di ngang qua khu vuc neo cap vang, BD
theo phuong doc cau do dugc la BD nén, két qua nay phu
hgp véi dinh tinh (Itc d6 dam cha tai khu vuc neo cé noi
luc do hoat tai gay ra la mé-men duaong tai vi tri do); 2) BD
theo phuong ngang cau dién bién phtc tap, c6 ca US kéo
va US nén, bién d8i gan véi chu trinh US ddi xting, tuc la gia
tri tuyét d6i max va min gan bang nhau. Viéc xuat hién BD
theo phuong ngang cau khi tai trong chay phia trong dam
chu (tai trong tinh sé khéng anh hudng téi 1€ phia ngoai vi
1€ c6 két cau dang cong-xon) chi c6 thé do tai trong dong
gay ra. Tai trong dong sinh ra luc quan tinh ctia khéi lugng
san BT |é va lan can dang céng-xon, luc quan tinh truc ti€p
gay ra cac BD theo phuong ngang.

Thang 7/2017, két qua khao sat bang phuong phap
siéu am va khoan rat 16i vi tri vét niit dé xac dinh chiéu sau
& 3 vi tri ca ban: san BT I€ bo hanh, u neo cap vang va sudn
dam chu cho dac diém chinh nhu sau:

Chiéu sau vét nut siéu am dugc trén mat san 1€ bd hanh
phd bién la trén dudi 5 cm, ca biét c6 vét téi 14,7 cm (BT bao
vé day khoang 5 cm). Chiéu sau vét niit mat dudi ctia € bo
hanh phé bién trén 10 cm, 6 vét |én tdi 15,6 cm. Vét niit &
mat trén va mat dudi san BT c6 toa d6 trung nhau. Ti két
qua siéu dm mat trén dudi san BT ta thdy, téng chiéu sau
cac vét nit xap xi bang chiéu day ctia san BT (22 ¢cm). Cé thé
két luan vét nut da phat trién tir bé mat cha hai mat san va

lan dan vao phia trong, chiing c6 thé 1éch nhau hodc théng
nhau. Nhiing vét nit thong nhau dé lai vét voi héa & mat
duéi do bi nudc ngam tur trén xudéng.

Két qua khoan rut 16i san 1€ bd hanh cho thay tat ca cac
vét nut ngang san (bén canh khai neo) déu xuyén thau hét
bé day san (Hinh 3.1). V&i cac vét xién, xung quanh cac neo
cach xa tru thap tu neo thu 4 tré di, nit xuyén san, con 3
neo gan tru thap chiéu sau vét nit xién & 2 vi tri do dugc lan
lugt Ia 41 mm va 105 mm (chua xuyén san). B vénh giira
két qua siéu am va khoan rut 16i do siéu am bi anh hudng
cla nhiéu yéu t6 nhu gédp c6t thép, khuyét tat BT...

2

Hinh 3.1: V&t nut xuyén thau bé day san I€ bé hanh trén mau
khoan rut 16i

DE di t6i két luan vé nguyén nhan gay nut khu vuc u neo,
can dung phép loai trir cdc nguyén nhan co thé gay nut sau:

45
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1) Nguyén nhan do chat lugng thi cong dugc loai tri: BGi cac
vét nut co tinh quy ludt, chi nat tai khu vuc u neo, chét luogng
BT dam bao yéu cau thiét ké (qua quan sat mau sac va do chat
& mau khoan, qua bién ban nghiém thu); 2) Loai trir nguyén
nhan do co ngot khé: Do cac vét nay khdng co tinh dac trung
cla vét nit do co ngot kho, néu nit do co ngét kho thi cac vi
tri ngoai u neo cling phai nut tuong tu. Do ban mat BT I€ bd
hanh thoang ca hai mat va khéng bi kiém ché béi cau kién
khac, hién tugng co ngét khé néu cé chi co thé dién ra trong
nam dau chu khong thé kéo dai hon chuc ndm nhu hién
trang; 3) Loai trr nguyén nhan do US nhiét: Bi ban mat BT
khéng dl day va su chénh nhiét do gilia mat trén va dudi la
khong I6n; 4) Loai trir nguyén nhan tir bién: Vi BD gay ra do tir
bién xay ra trong nhimng nam dau va tat dan. Khi thiét ké két
cdu BT, ngudi ta da phai khéng ché& US nhé hon gid tri US bén
lau clia vt liéu, tir d6 dam bao BD tir bién sé tat dan sau mot
khoang thai gian nhat dinh.

Tircdc cosé khoa hoc va s6 liéu khao sat da thu thap duoc
€6 thé di dén két ludn:

- TTUS trong BT clia dam ch va san &€ bd hanh (canh
dam chu) chiu anh huéng cua rat nhiéu cac yéu té: yéu té
tai trong (ngoai luc) gom co tinh tai va hoat tai; yéu t6 noi
luc gobm ¢ luc nén trudce chia cap du tng luc, mé-men uén,
luc cat, luc doc, mé-men xoadn, US sinh ra béi hién tuong co
ngot kho, tir bién, do chénh léch nhiét do... Tuy nhién, sy
anh hudng clia cac yéu té nhu mé-men xoan, co ngét kho,
tur bién, chénh léch nhiét d6 tGi TTUS trong cac cdu kién
néu trén la rat nho so vdi cac yéu t6 khac (do tai trong gay
ra) nén cé thé bé qua. TTUS nay la yéu té truc tiép gay ra cac
vét nut cho cac cdu kién.

- TTUS trén san 1é bd hanh (canh dam cha) 1a TTUS
phang. Noi luc ca ban trén mit cit ngang dam chu ¢ tinh
chat chi ph&i TTUS tai mét diém trén canh dam quanh khu
vuic neo cap vang la mé-men uén M, luc cét Q, va luc doc
trucN_.M6-men uén M va lucdocN, smh raUs phap o,luc
cat Q, Sinh ra US ti€ép TXZ vat, (Hinh 3.2vaHinh 3. 3).

/)
y X
M +dM,
% N, z
Qy

Hinh 3.2: Néi luc thu gon trén mat cat ngang ctia ddm chu
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Hinh 3.3: Biéu dé phan b6 US tiép trén mit ct ngang
cda mét dam chiu uén

—>
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Xét mot phan té dugc tach ra ti canh dam, do khéng
can bang ctia US phap gitta hai mat cat cach nhau dz nén
da phat sinh ra US ti€p T _ d€ gilf can bang. Phuong trinh
can béng phan t6 (Hinh 3.4): N, - (N,+T) = 0 (1), trong d¢:
N, va N, la hop luc ctia cdc US phép trén hai mat cit ngang
cach nhau mot doan dz, T la hop luc ca US tiép trén mat
cat phap tuyén x:

N, = fFC a,dF = fF

T =, Txy dF = sz-dz- , VGi giai thiét US tiép phan bé
déu trén bé day t ciia canh dam.

Thay céc hgp luc & trén vao (1), véi ¢, =%=, ta ¢ cdng
thucr,, = ij" (2), trong d6 s¢ = J,, ydF la mo-men tinh cia dién
tich F_vdi truc trung hoa x, F, I3 dién tich mat cat ctia phan
t6 cod phap tuyén z (dién tich cat)

Theo dinh luat d6i ing cla suat tiép: t,, = 7,, =
(cong thuc Giurapxki [3]).

Tach mét phan t6 trén cach dam, véi thanh phan US
phap va US ti€p nhu hinh vé, trong d6 o. = o + 7y + %, vGi O

de N, = chazdF=chmJ;—j%‘de;

Qy-salf:
Jxt

ust

la US do cap du ting luc trong dam chui gay ra. Thanh phan
N, sau neo khong cé thanh phén luc nén clia cdp vang trudc
d6 gay ra, do dé US nén ma no gay ra anh hudng khéng
nhiéu t&i TTUS tai nhimng diém sau neo.

6

CZX

Hinh 3.5: Phan t6'trén canh dam

TTUS tai diém trén cach dam 1a TTUS phang (Hinh 3.5),
cong tth xéc dinh cac US chinh nhu sau:

o + NOZ + 4tz (kéo chinh)
o5 = % ;m (nén chinh)

Phan t6 xét & trén tai mot thoi diém chiu luc chinh. Néu
xét tai thoi diém dam bi dao déng, luc dé sé co luc quan
tinh ctia I€ b hanh, luc quén tinh sé gay ra mo-men uén (&
b6 hanh lam viéc dang cong-xon), mé-men udn sinh ra US
phép o,.Viéc c6 thém thanh phan o co ban sé lam thay doi
khong nhiéu t6i phuong va gia tri ctia cac US chinh vi thanh
phan nay nho hon nhiéu so véi o,

US kéo chinh o, gy ra cac vét nit trén canh dam.
Phuong cla vét nut co ban sé vudng goc vai quy dao US
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kéo chinh. Phuang ctia US chinh dugc xac dinh nhu trinh bay & trén (dinh tinh) pht hop véi hién trang nit ctia san 1€ bd hanh

trong thuc té (Hinh 3.6).
7400 3000 7400
| w QUY g8 g suat keo chinh T
— SSTIaRRETET - =
[ e ¥
258Z8ED 245ED
A-A (&3]

@ VET NUT

VET NUT |~

Quy dao tng suét ko chinh

VET NUT

Hinh 3.6: Vét nirt va quy dao US kéo chinh trén dam chd va san I bé hanh - neo 24SED

- Qua két qua do dac cac BD do hoat tai gay ra va su
phat trién cac vét nut theo thai gian, chiing td cac vét nut
phat trién 1a do hién tugng tap trung US va hién tugng moi
gay ra. Hién tuong tap trung US xady ra tai dudi vét nut, tai
do US I16n gdp nhiéu lan US trung binh (khi chua nit). Theo
nhan dinh, tai duoi vét nat cé su tap trung US, két hgp vai
su thay déi US do hoat tai gay ra sé lam cho vét nut phat
trién theo thai gian, d6 |a hién tuong maoi.

- Phuong clia céc vét niit co ban tring véi phuong vudng
goc véi quy dao US kéo chinh. Khi chiu hoat tai, ban BT cla &
b6 hanh va mét phan mét cau dong vai tro la canh ciia dam
chd. Tai mat cat xung quanh neo cap, dam chd c6 mo-men
am. Khi c6 hoat tai di téi ngang neo, mé6-men am nai luc sé
gidam. Nhu vay, hoat tai lam cho US bién déi theo thai gian va
la nguyén nhan gian ti€p gay ra cac vét nit trén san 1€ bo hanh
(cdnh dam chu), truc tiép la do US kéo chinh do mé-men va
luc ct ctia tinh tai gay ra. VEt nit ngang trén san |€ b hanh tai
vi tri ngang khoi neo chti yéu do US kéo clia mé-men am gay
ra. VEt nat xién trén san |é bd hanh do US kéo chinh gay ra, US
kéo chinh nay bi anh hudng clia cd mé-men uén (mé-men am)
va luc cdt. Cac vét nut nay phét trién theo thai gian 1a do hién
tuong tap trung US két hgp vai hién tugng moi.

- Hién tugng cac vét nit tap trung chi yéu & viing sau
neo la do phia trudc neo c6 su anh hudng clia thanh phan
luc nén doc truc do cap vang gay ra, luc nén nay da lam giam
US kéo (thanh phan chinh gay ra céc vét nit ctia canh dam-
san BT 1€ bo hanh va trén dam ch() do mo-men uén gay ra.

- Cac vét nut trén dam cha do US kéo chinh gay ra, US
kéo chinh nay chiu anh huéng clia cd mé-men uén va luc
cat. Phuong clia cac vét nit co ban vuéng goc véi quy dao
US chinh tai d6 (Hinh 3.6). Cac vét nut nay phat trién theo
thdi gian la do hién tugng mai va hién tugng tap trung US
gay ra. Hién trang cla cac vét nit trén dam chd cho thay su
phu hop gila ly thuyét va thuc tién nhu da néu trén.

- Khéi neo cap vang (u neo), TTUS trong khéi neo la
TTUS khéi va c6 hién tuong tap trung US do luc kéo tap
trung clia cép vang gay ra. US kéo chinh cla truong US
trong khoi neo cap vang nay co gia tri 1én, 16n hon gia tri US
kéo gidi han cla BT (gid tri gigi han nay dugc xac dinh theo
cac ly thuyét vé dé bén) va gy ra cac vét nat. Khi bi nit,
trong khéi neo sé co su phan phéi lai US, US kéo tai vét nit
sé dugc phan phoi sang cét thép trong khéi neo.

Vi hién trang hu hong trén, phuong an stia chiia hiéu
qua nhat la bam epoxy keo dp luc cao véi vét niit co bé rong
hon 2 mm, dan tam vét liéu FRP ho tro kha nang chiu kéo cua
BT, ngan chan vét nit phat trién, kéo dai tudi tho ctia cau kién.

4. KET LUAN

Bai bao da trinh bay mot nghién cdu hién trang, phan
tich danh gia nguyén nhan cla su xuat hién cac vét nut tai
U neo cap trong trudng hgp ap dung cho cau day vang My
Thuén. Dua trén két qua khao sat va thi nghiém hién trudng,
ban d6 ndt cia u neo da dugc vé, qua dé cho thay mét hé
théng vét nut phat trién kha day dic theo thai gian. Dua
trén dac diém phan bé vét nit, bai bao da phan tich nguyén
nhan nut dua trén phan tich cadc dong US va danh gia maéi.
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Phan tich k&t cdu mat dudng bé téng xi mang
st dung phuong phap co hoc thuc nghiém

va so sanh véi phuong phap tinh todn thiét ké
theo TCCS 39:2022/TCBBVN

B TS. LE VINH AN®; PGS. TS. NGUYEN QUANG PHUC
Trudng BPai hoc Giao théng van tai
Email: “levinhan@utc.edu.vn

TOM TAT: Bai bo trinh bay nhing nghién ciu
budc dau trong viéc s dung phuong phap co hoc
thuc nghiém dé thiét ké két cadu mat duong bé
téng xi mang (BTXM) va so sanh vdi phuong phap
tinh todn thiét ké mat dudng cing dang dugc su
dung & Viét Nam theo TCCS 39:2022/TCDBVN.
K&t qua phan tich cho thdy cé thé s dung phuong
phap co hoc thuc nghiém &é thiét ké két cau do
duong cung & Viét Nam & muc dé tin cdy cao.
Tuy nhién, cdn c6 nhing nghién clu thuc nghiém,
theo déi va danh gia lau dai dé xac dinh cac hé sé
hiéu chinh phu hop véi diéu kién d&c thu cda Viét
Nam. Phan tich @& nhay cla cac théng sé dau vao
cho thay, déi vdi phuong phap co hoc thuc nghiém
thi cdc théng sé dau vao déu anh hudng ré rét
dén cac trang thai gidi han khai thac cla két cau,
con déi vdi phuong phap theo TCCS 39:2022/
TCDBVN thi chl yéu chi cé chiéu day tdm co anh
hudng dén Ung suat tdng hop.

TU KHOA: Co hoc thuc nghiém, két cau mat duong,
phan tich két cau, d6 nhay.

ABSTRACT: This paper presents initial studies in
using experimental mechanistic-empirical method
to design cement concrete pavement structures
in comparison to the calculation method used in
Vietham specified in TCCS 39:2022/TCCBVN.
The analysis results show that it is possible to
use experimental mechanistic-empirical method
to design cement concrete pavement structures
in Vietnam with a high degree of confidence.
However, it is necessary to have empirical studies,
long-term monitoring and evaluation to determine
the correction coefficients suitable for the specific
conditions of Vietnam. The sensitivity analysis of
the parameters shows that for the experimental
mechanical method, the input parameters have
a clear influence on the exploitation limit states
of the structure, and for the method according to
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TCCS 39:2022/TCDBVN, it is mainly the plate
thickness that affects the total stress.

KEYWORDS: Mechanistic empirical, pavement
structure, structure analysis, sensitivity.

1.DAT VAN BE

Phuang phap co hoc thuc nghiém la phuong phap
tién tién trén thé gidi hién nay trong viéc thiét k&, phan
tich két cau mat dudng [1, 2]. Phuong phéap nay da dugc
ap dung & nhiéu bang nudc My va Canada, dugc nghién
clu & nhiéu nudc trén thé gisi nhu Han Quéc, Uc, An
D4... Chuong trinh hudng dan thiét ké mat dudng theo
ly thuyét co hoc thuc nghiém dugc phat trién nham khac
phuc nhimng han ché ctia phuong phap thiét k& thuan thuc
nghiém theo AASHTO 1993, dua trén cac ly thuyét thiét ké
mat dudng truyén théng két hop véi cac thong s6 dugc
xac dinh qua thir nghiém tai tung dia phuong nai du dinh
thiét ké tuyén dudng.

Bai bao trinh bay két qua budc dau nghién ciu s
dung phuang phéap co hoc thuc nghiém (théng qua phan
mém DARWiIn-ME) dé thiét ké két cdu mat dudng BTXM &
Viét Nam va so sanh véi phuong phap tinh toan thiét ké
mat dudng cliing dang dugc st dung theo TCCS 39:2022/
TCDBVN.

2.PHUONG PHAP NGHIEN CUU

2.1. Phan mém phan tich két cdu mat dudng
DARWin-ME

Phan mém thiét ké két cau mat dudng DARWin-ME [3]
dugc xay dung dua trén huéng dan thiét ké mat dudng
theo ca hoc thuc nghiém. Trinh tu phan tich két cdu gém 3
khai: S6 liéu dau vao; Phan tich va Lua chon két cdu nhu thé
hién & Hinh 2.1, trong d6 phan quan trong nhat quyét dinh
dén thiét ké la cac s6 liéu dau vao. Khéi sé liéu dau vao cla
phuong phap co hoc thuc nghiém co6 4 phan la Tai trong;
Nén dudng; Khi hau va Vat liéu dugc xac dinh theo muic do
chi tiét tuy thudc vao tling diéu kién cu thé va budc thiét ké
s0 bo, hay thiét ké ky thuat.
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Hinh 2.1: Trinh tu phén tich két c4u mat dudng
theo co hoc thuc nghiém

Qua trinh thiét ké theo phuong phédp co hoc thuc
nghiém la qua trinh th dan dung. Ngudi thiét ké phai dua
ra mét két cdu mat dudng mau cung vdi cac gidi han hu
héng c¢6 thé chdp nhan dugc nhu: d6 gé ghé (IRl), phan
tram tam bi nut ngang, cap kénh & khe néi... tuong Ung vai
ting du an. Néu két cau mau khong théa man céc gidi han
da dugc dua ra, ngudi thiét ké sé diéu chinh va tinh toan lai
cho dén khi cac chi tiéu gi6i han trén déu dat.

2.2. Xac dinh d6 tin cay va cac trang thai gidi han
thiét ké

Dai vai két cdu mat duong BTXM trén cac dudng truc quan
trong thi d6 tin cay thudng dugc ldy & muc R = 90%. DGi véi
cac tiéu chudn gidi han thiét k&, can cur diéu kién thuc té & Viét
Nam, dé xuat nhu sau: gia tri IRl ban dau bang 1,5 m/km; dé6 go
ghé IRl cuéi cling dugc Iy theo mac dinh ctia chuang trinh 2,7
m/km; ty 1& phan tram tam bi nit ngang cling duoc ldy theo gia
tri mac dinh 15%; gia tri trung binh d6 cap kénh gita 2 tdm &
cac vi tri khe néi ngang cling dugc ldy theo mac dinh 1a 3 mm.

2.3. Gi6i thiéu tuyén dudng phan tich va cap quy
mo giao thong

D(tliéu tuyén dudng thuc t& dugc sir dung dé phan tich
la tuyén qudc 16 trén dia ban tinh Tién Giang, dudng cap III-
DB, 4 lan xe, chiéu rong lan xe 3,5 m, c6 dai phan cach gia,
van téc thiét ké V = 80 km/h, van téc xe tai va xe khach 60
km/h. K&t cdu mat dudng BTXM c6 € gia c6. Luu lugng xe
trung binh ndm dau 8.488 xe/nd. Thanh phan xe s dung
két qua khao sét giao théng ctia BCECOM va d(i liéu dém xe
phuc vu phan loai tai trong tram thu phi BOT Cai Lay, phan
nhém tiép can véi tiéu chudn cda My [1] véi ty 1& nhu sau:
Nhém 5: 73,85%; Nhom 6: 14,25%; Nhém 8: 1,93%; Nhém
9: 8,58%; Nhom 10: 1,39%. Thai gian phan tich két cdu mat
duong cing theo TCCS 39:2022/TCOBVN [4] la 20 nam. Hé
sO tang trudng xe 3% nam. D6 tin cay thiét k& 90%.

TU luu lugng xe, thanh phan xe va phé tai trong, tinh
dugc N_ = 28,4x10° xe. Can c(f vao phéan cap quy mé giao
théng [4] xac dinh dugc cap quy mé giao théng la rat nang.

3.KET QUA PHAN TiCH KET CAU MAT PUONG CUNG

3.1. Thiét ké cau tao va tinh toadn két ciu do duéng
theo TCCS 39:2022/TCDBVN

3.1.1. Thiét k€ do dudng

Theo TCCS 39:2022/TCOBVN, cdu tao két cau do dudng
dugc thiét ké cho tuyén dudng cap III-DB, d6 tin cady thiét
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ké 90%; T : 92°C/m; ti trong tiéu chuén (P): 100 KN; truc
xe nang nhat (P__): 180 KN; s6 lan tac dung quy doi (N):
28.4E* lan/lan. Chi tiét két cdu do dudng va cac théng s6
tinh toan thé hién trén Bdng 3.1, chiéu day cac 16p 1dy & can
dudi, la cac gia tri téi thiéu.

Bang 3.1. Thiét ké cau tao két cu do dudng

Théng sé

Két cau Chiéu day,

Lop vat liéu
cm

Tam BTXM, f =5,0Mpa,
E.=31Gpa, y_=0,2.Tam
3,5x4,8 m. Hé s6 gian ng
nhiét () = 7,8E4°C

LSp tao phang mang
chéng tham vai lugng
chatléng tao mang toi
thiéu 0,2 lit/m?

Cap phdi da gia co xi
mang 5%. E, = 4.800 20
Mpa. py_=0,2

Cap phoi da dam 1:

E_ =207 Mpa. u = 0,35
Nén dat a sét 1an soi
san: E =50 MPa.

3.1.2. Két qua kiém todn

Mo6-dun dan hoi chung cla nén dat va mong dudi
bang vat liéu hat:

Et =90,05 Mpa

Do cling tuang d6i chung clia ca két cau:

r= 0,999 m

Ung suat do tai trong truc xe gay ra:

§,=3902Mpa; 8 =2,549 Mpa

Upng suat kéo uon do gradien nhiét d6 gay ra:

6, = 1,064 Mpa; 6 =0,253 Mpa

Kiém toén theo céc diéu kién gidi han:

V6i d6 tin cay da chon, tra dugc y = 1,16, tinh duoc:

v, (6,+6,)=482Mpa<50Mpa

Y, (6pmax+ S,..) =419 Mpa < 5,0 MPa

Két qua kiém toan cho thdy, két cdu dat yéu cau chiu luc.
Gi4 tri ing suat téng hop 16n nhat & day tdm BTXM bang 4,82
Mpa, nho hon cudng do chiu kéo udn thiét ké 5,0 Mpa. Gia tri
ing suat téng hap nay bang 96,4% cudng dd chiu kéo - uén
gidi han. Nhu vay, két cau viia @0 kha nang chiu luc.

3.2. Thiét ké cau tao va tinh toan két ciu do dudng
theo phan mém DARWin-ME

3.2.1. Cdc théng s6 ddu vao

Dt liéu tuyén dudng dugc st dung dé phan tich phan
tich két cdu mat dudng ciing theo phan mém DARWin-
ME chinh la tuyén da dugc dé xuat va tinh toan theo TCCS
39:2022/TCBBVN 6 trén. Cac thong s6 dau vao cling dugc
lay tuong tu.

Do tin cdy thiét ké R = 90%. Luu lugng xe thiét ké nam
dau 8.488 xe/nd cho ca 2 chiéu, moi chiéu 2 lan xe. Thoi
gian tinh todn 20 ndam. Hé s6 tang truéng xe hang nam 3%
theo md hinh ham m. Dé léch chuén clia banh xe chay
theo phuong ngang trén mat dudng 10 inches (25,4 cm).
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Ap luc banh xe tiéu chuan 120 psi (827,37 kPa). Khodng
cach 2 banh kép 12 inches (30,48 cm). Khoang cach cac
truc trong cum truc: 51,6 inches (131,17 cm) véi cum truc
doi; 49,2 inches (125 cm) véi cum truc ba va cum truc tu.
Cac thoéng s6 khac lay theo mac dinh chuang trinh. Phan
tich d6i véi thong sé khi hau MERRA-2 cho tram Tién Giang.

3.2.2. Két qua phan tich theo phdn mém DARWin-ME

Két qua phan tich dugc thé hién trén Bdng 3.2. PO
g6 ghé IRl dy tinh 2,49/2,70 = 92,22% dat muic d6 tin cay
94,65%. D6 cap kénh moi ndingang 1,77/3,00 = 59,00% dat
muic d6 tin cay 99,84%. Ty lé phan tram tam bi ndt ngang
chi 4,65/15,00 = 31,00% dat muic d6 tin cay gan 100%.

Béng 3.2. Két qua phan tich két ciu

Hu héng Do tin cay (%) Panh

Gidi han | Dutinh | GiGi han | Pat dugc | gia

Tiéu chuan

D06 g6 ghé IRl cudi
cung (m/km)
Gia tri trung binh d6
cap kénh mdi néi 3,00 1,77 | 90,00 | 9984 | Dat
ngang (mm)
Ty lé phan trdm tam
bi nit ngang (%)

Gia tri d6 g6 ghé IRl dugc du tinh gan dén nguéng gidi
han nhat, dat 92,22%, so véi gia tri ing suat téng hop 16n
nhat & day tdm BTXM bang 96,4% cudng d6 chiu kéo - uén
gidi han. Nhu vay, vGi cing cac diéu kién dau vao nhu nhau,
két cdu mat dudng cuing tinh theo TCCS 39:2022/TCHBVN
déu thoa man cac diéu kién gigi han khi tinh theo phan
mém DARWINn-ME & muic dé tin cay cao. Két luan nay sé
dugc tiép tuc dugc phan tich, danh gid d6 nhay anh hudéng
cla cac thong s6 dau vao téi trang thai gidi han.

3.3. Phan tich, danh gia d6 nhay anh huéng ctia cac
théng sé dau vao téi trang thai gidi han

3.3.1. Cdc théng s6 va phdn mém phdn tich dé nhay

Dé& phan tich va danh gia hai phuang phap thiét ké két
cdu mat dudng clng ndi trén, ching téi tién hanh phan
tich @6 nhay anh huéng ctia cac théng s6 dau vao dén ham
trang thai gidi han. Cac thong s6 dau vao co6 hai muc thap
va cao, dugc tap hgp & Bdng 3.3. Thong s6 mo-dun dan hoi
cla Iép da gia c6 xi mang ldy hai gia tri la 1.300 MPa theo
TCCS 39:2022/TCDBVN va 4.800 MPa theo 22TCN 274-01 [5]
va Quyét dinh s6 2218/QD-BGTVT [6].
Bang 3.3. Cc théng sé phan tich dé nhay

2,70 2,49 90,00 94,65 Dbat

15,00 4,65 90,00 100,00 Dat

T Tén théng s6 Pon vi | Ky hiéu | Miic thap | Mic cao
1 |Luu lugng xe xe/nd LL xe 6.000 10.000
2 | Chiéu day tam BTXM cm h-BTXM 24 28

Chiéu day I6p da gia

¢8 xi mang

Mé-dun dan héi lop

cm h-BGC 18 22

tram tdm bi nut ngang, ky hiéu nut (%). S& dung phan mém
Minitab quy hoach thuc nghiém (DOE) hai muic day du 2= 2°
=64 lan phan tich két ciu. Két qua tinh toan duoc téng hap,
sau dé dung phan mém Minitab phan tich théng ké.

3.3.2. Phédn tich d@é nhay cta cdc théng sé dau vao dén
ung sudt

Két qua cho thdy, anh hudng I16n nhat dén (ng suét la
chiéu day tam, khi chiéu day tang Ién thi iing suat giam ro
rét. Tiép dén la chiéu dai tdm, khi chiéu dai tang thi tng
sudt tang lén. Tha tu mic dé anh hudng la chiéu dai tam,
luu lugng xe, mé-dun dan hoi cla I6p da gia c6 xi mang,
hé s6 gian na nhiét CTE va chiéu day |6p da gia c6 xi mang.
Két qua phan tich phuong sai ANOVA céc yéu t6 anh hudng
dén Ung suat co y nghia thong ké, hé s6 p-value<0,05 va hé
56 xac dinh diéu chinh R?, = 99,26%.

Phan tich phuong sai:

Source DF AdjSS AdjMS F-Value P-Value
Model 6 23,1359 3,8560 1400,98 0,000
Linear 6 23,1359 3,8560 1400,98 0,000
LL xe 1 0,2897 0,2897 105,27 0,000
h-BTXM 1 22,2266 22,2266 8075,52 0,000
h-bGC 1 0,0619 0,0619 22,48 0,000
E-DGC 1 0,0977 0,0977 35,50 0,000
L 1 0,3817 10,3817 138,68 0,000
CTE 1 0,0782 0,0782 28,43 0,000
Error 57 0,569 0,0028
Total 63 23,2927
M6 hinh:
S R-sq R-sq(adj) R-sq(pred)
0,0524628 99,33% 99,26% 99,15%

3.3.3. Phan tich @6 nhay cta cdc théng s6 ddu vao dén do
goé ghé IRl

Két qua phan tich cho thdy mo-dun dan héi va chiéu
day I6p mong da gia ¢6 anh hudng khong nhiéu dén IRI.
Luu lugng xe, hé s& CTE, chiéu dai tam anh hudng rat 16n
dén IRI, khi cac théng s nay tang lén thi IRl tang 1én rat I6n.
Chiéu day tdm cling c6 anh hudng dang ké dén IRI, khi chiéu
day tdm tang lIén thi IRl giam di. K&t qua phan tich ANOVA
cac yéu t6 anh hudng dén IRl c6 y nghia thong ké, hé s6
p-value<0,05 va hé s6 xac dinh diéu chinh R?, = 96,38%.

Phan tich phuong sai:

Source DF AdjSS AdjMS F-Value P-Value

Model 0,796622 0,132770 280,28 0,000

Linear 0,796622 0,132770 280,28 0,000

951.16 0,000

4 (i x MPa E-DGC 1300 4800
dé gia c6 xi mdng

5 | Chiéu dai tam m L 4,5 5,0

6 E'TGE” gianngnhiet | 4genc | cre 7,78 8,5

Ham gi6i han dau ra d6i véi phuong phéap theo TCCS
39:2022/TCBBVN la ting suat tdng hop, ky hiéu tng suat. Déi
véi phuong phép co hoc thuc nghiém c6 3 ham dau ra la: d6
g6 ghé IRI cudi cling, ky hiéu IRl (m/km); gia tri trung binh do
cap kénh méi néi ngang, ky hiéu cap kénh (mm); ty 1& phan
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6
6
LL xe 1 0450577 0,450577
1
1
1
1
1

h-BTXM 0,066952 0,066952 141.33 0,000

h-bGC 0,005439 0,005439 11,48 0,001

E-DGC 0,010764 0,010764 22,72 0,000

L 0,126914 0,126914 267,91 0,000

CTE 0,135977 0,135977 287,05 0,000
Error 57 0,027002 0,000474

Total 63 0,823623




M6 hinh:
S R-sq R-sq(adj) R-sq(pred)
0,0217649 96,72% 96,38% 95,87%

3.3.4. Phan tich d6 nhay cta cdc théng s6 ddu vao dén
cap kénh

M6-dun dan hoi va chiéu day I6p méng da gia c6 anh
hudng khéng nhiéu dén do cap kénh. Luu lugng xe, chiéu
dai tdm, hé s6 CTE anh huéng rat Ién dén dé cap kénh, khi
cac théng s6 nay tang lén thi d6 cap kénh tang 1én rat Ion.
Chiéu day tdm cling ¢6 anh hudng dang ké dén do cap
kénh, khi chiéu day tam tang lén thi d6 cap kénh giam di.
Két qua phan tich ANOVA cac yéu t6 anh hudng dén cap
kénh c6 y nghia théng ké, hé s6 p-value<0,05 va hé sé xac
dinh diéu chinh R?, =98,31%.

Phan tich phuong sai:

Source DF AdjSS AdjMS F-Value P-Value
Model 6 6,02251  1,00375 610,40 0,000
Linear 6 6,02251  1,00375 610,40 0,000
LL xe 1 3,15062  3,15062 1915,96 0,000
h-BTXM 1 0,07290  0,07290 44,33 0,000
h-BGC 1 0,05176  0,05176 31,47 0,000
E-DGC 1 0,06250  0,06250 38,01 0,000
L 1 1,72922  1,72922 1051,58 0,000
CTE 1 0,95551  0,95551 581,06 0,000
Error 57 0,09373  0,00164
Total 63 6,11624
Mo hinh:
S R-sq R-sq(adj) R-sq(pred)
0,0405513 98,47% 98,31% 98,07%

3.3.5. Phdn tich @6 nhay ctia cdc théng s6 dau vao dén nut

C6 thé thay rang, khi chiéu day tdm BTXM ting lén thi
nut gidm di nhiéu. Cac théng sé chiéu dai tam, luu luong
xe, hé s6 dan nd nhiét CTE tang lén thi nut cling tang 1én
rat I6n. K&t qua phan tich ANOVA cac yéu té anh hudng dén
nut cé y nghia théng ké, hé sé p-value<0,05 va hé sé xac
dinh diéu chinh R?,. =74,90%.

Phan tich phuong sai:

Source DF AdjSS AdjMS F-Value P-Value
Model 4 540,66 135,165 48,00 0,000
Linear 4 540,66 135,165 48,00 0,000

LL xe 1 43,53 43,527 15,46 0,000
h-BTXM 1 373,55 373,552 132,64 0,000
L 1 107,38 107,381 38,13 0,000
CTE 1 16,20 16,201 5,75 0,020
Error 59 166,16 2,816
Mo hinh:
S R-sq R-sq(adj) R-sq(pred)
1,67816 76,49% 74,90% 72,34%

3.3.6. So sdnh @6 nhay cdc théng s6 anh hudng dén gidi
han thiét ké theo 2 phuong phdp

Khi phan tich @6 nhay cac théng s6 anh huéng dén gidi
han thiét ké theo 2 phuang phap nhan thay:
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Phuong phap theo TCCS 39:2022/TCDBVN, chd yéu
chiéu day tdm c6 anh huéng dén tng suat téng hop. Cac
thong sé khac cing c6 anh hudng nhung khéng nhiéu.
Day clng la han ché cta phuong phap nay khi trang thai
gidi han khéng phan anh truc tiép diéu kién khai thac thuc
té clia két cau.

Phuong phép co hoc thuc nghiém c6 cac trang thai gisi
han phan anh tryc ti€p dén diéu kién khai thac ctia két cau.
Cac théng s6 dau vao déu anh huéng ro rét dén cac trang
thai giGi han khai thac. Cac yéu t6 chinh anh hudng la luu
lugng xe, hé s6 gian nd nhiét CTE, chiéu dai tdm, chiéu day
tdm. Cac thong s6 I6p moéng anh hudng khong 1én dén cac
chat lugng khai thac mat dudng cling.

4. KET LUAN

Cackét qué nghién clru cho thay c6 thé sitdung phuong
phap ca hoc thuc nghiém dé thiét ké két cdu do dudng cling
& Viét Nam. Véi cuing cac diéu kién dau vao nhu nhau, két
cdu mat dudng clng tinh theo TCCS 39:2022/TCHOBVN déu
thda man cac diéu kién gidi han khi tinh theo phuong phap
co hoc thuc nghiém & muc do tin cdy cao. Tuy nhién, khé
khan 16n nhat la xac dinh cac hé s6 hiéu chinh phu hgp
vGi diéu kién dac thu Viét Nam, diéu nay doi hoi co nhimng
nghién ctu thuc nghiém, theo déi va danh gid lau dai.

Phan tich d6 nhay cta céc théng sé cho thady, déi véi
phuong phap theo TCCS 39:2022/TCDBVN, chu yéu chiéu
day tdm c6 anh hudng dén ling sudt téng hgp. Day cling
la han ché clia phuong phap nay khi trang thai gi¢i han
khong phan anh truc tiép diéu kién khai thac thuc té€ cta
két cau. Béi vai phuong phap co hoc thuc nghiém, cac
thong s6 dau vao déu anh hudng rd rét dén cac trang thai
gi6i han khai thac.
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Nghién c(u tinh todn dao ddng cda tru cau
dudi tac dung clia tai trong dong dat

B PGS.TS. LE THI HUONG GIANG
Truong Dai hoc Hang hai Viét Nam
B TS. TRAN NGOC AN®
Trudng Dai hoc Phenikaa
Email: “an.tranngoc@phenikaa-uni.edu.vn

TOM TAT: Néi dung bai bao trinh bay tinh toan dao
déng cla tru cdu dudi tac dung cula tai trong déng
dat theo md hinh khéi luong - 16 xo, cdn nhdét. Cac
théng sé cula tru cau duoc tinh todn mét cach don
gidn dua trén cac tai liéu chuyén nganh. Phan cudi
bai bdo, mot vi du tinh toan duoc thuc hién nham mé
t4 qua trinh tinh toan.

TU KHOA: Dao déng, tru cau, tai trong déng dat.

ABSTRACT: In the content of this paper, the authors
present the calculation of the vibration of the bridge
pier under the effect of seismic loads according to
the mass-spring-damper model. The parameters
of bridge pier are simply calculated based on
specialized literature. At the end of the paper, an
illustrative example is provided to describe the
calculation process.

KEYWORDS: Vibration, bridge pier, earthquake load.

1.DAT VAN DE

Viéc tinh toan thiét ké tru cau chiu tac dung cla tai
trong dong dat da dugc dé cap trong cac tai liéu ctia nudc
ngoai cling nhu cda Viét Nam [1, 2, 5, 10, 12]. Trong Tiéu
chuan thiét ké dudng bé [12], mdt s6 phuong phap tinh
toan tru cau chiu tai trong dong dat da dugc dé cap. Trong
tai liéu [5], tac gia da st dung phuong phap dan héi dang
don dé tinh toan.

Trong néi dung bai bao nay, cac tac gia trinh bay tinh
todn tru cau chiu tai trong dong dat theo mé hinh khaoi
lugng - 16 xo, can nhét. Xa mi va két cdu phia trén cung
vGi bé tru dugc quy vé cac khéi lugng tap trung, phan
than tru va nén coc dugc quy vé cac 1o xo dan hoi. Két qua
tinh toan thu dugc sé la chuyén vi, van téc, gia téc clia xa
m{ va bé tru.

Céc két qua tinh toan c6 thé dugc ma rong phat trién
lam co s& tinh toan thiét ké tru cau chiu tai trong déng dat.
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2, MQ HINH TiNH TOAN TRU CAU CHIU TAI TRONG
DONG PAT
2.1. Xay dung mé hinh

Xami

Than tru

—
- “ Bé tru

Nén coc

A A A
e ——

i (1)
Hinh 2.1: Mé hinh tinh dao déng cda tru cau

Xét mé hinh tru cdu nhu trén Hinh 2.1: Téng khdi lugng
clia két cau phan trén va xa mi la m,; khéi lugng cla bé tru
la m; than tru va nén coc dua vé cac lo xo, can nhét nhu
trén hinh vé; gia téc nén c6 dang i, (7).

Vi mé hinh khéi lugng - 16 xo, cdn nhét hai bac tu do,
chiu kich dong nén véi gia téc nén ii, (¢), ap dung phuong
trinh Lagrange Il ta c6:

mx +(c, +¢,) % =%, +(k + k) x, —kyx, =—myii (1) (1)

Mm%, + ¢, X, + ¢, %, —kyx, +kyx, = —myii () ()

Thuat toan dé gidi hé phuaong trinh (1-2), c6 thé sitdung
phuong phap gia t6c trung binh (average acceleration
method) trong tai liéu [3].

2.2. Quy déi phan than tru

Than tru dugc dua vé mot 1o xo tuang duong véi do cing:

=25 ®

Véi:E,, 1, 1, - Lan lugt la d6 cling, mé-men quén tinh va
chiéu dai phan than tru.

Khéi lugng phan b6 phan than tru dugc quy déi vé khéi
lugng tap trung dat tai xa ma. Khéi lugng quy déi nay can
dam bao tan s6 dao déng tu do co ban tuong duong véi
mo hinh ban dau [10].




DPé xac dinh tan s6 dao ddng cc ban clia phan than
tru vai xa ma va két cau phan trén, st dung mo hinh dam
céng-xon ¢é khéi lugng dam phan bé va moét khéi lugng
tap trung dat tai dau tu do theo tai liéu [8].

1+cos/lcoshﬂ.+€ﬂ(coslsinhﬂ—sinﬁ.coshﬂ)=0 (4)
Véi:
2o PAL (5)
EI
g=—r =t ©)
pAL mbeam

2.3. Quy d8i phan nén coc

Phan nén coc cling dugc quy déi vé 16 xo tuong duacng.
Do ciing quy déi dugc xac dinh:
12E,1,
= (7)

Véi:n, E, I, 1 - Lan lugt la s6 lugng coc, d6 cling, mo-
men quan tinh ctia mét coc va chiéu dai phan coc tinh dén
vi tri ngam trong dat nén.

Chiéu dai /, dugc xac dinh [10].

L=1+1+1 (8)

Véi: [, 1,1 - Lan luot la chiéu dai coc tinh dén mat dat
tu nhién, chiéu sau xéi va chiéu dai coc tinh dén vi tri ngam
trong nén dat.

k =n

3.Vi DU TINH TOAN

Trong muc nay, cac tac gia trinh bay viéc tinh toan dao
déng ctia mot cau dam lién tuc dudi tac dung cuda tai trong
dong dat. Cac s6 liéu vé két cau tham khao ti ban vé cau
Khué, Hai Phong.

3.1. Cac théng sé tinh toan

Cau bé téng cbt thép du Ung luc dic hang khiu do 110
m. So d6 nhip (37,8+3x38,5+70+3x110+70+3x38,5+37,8)m.
Téng chiéu dai ciu tinh dén 2 dudi mé 787,0 m. Két cau
dam bé téng cot thép du tng luc duc hang: gém 5 nhip
(704+3x110+70)m. Mat cat ngang dang dam hop bé tong
c6t thép du Ung luc chiéu rong 10,7 m, chiéu cao dam tai
dinh tru 6,0 m, tai gitra nhip 2,5 m. Phan méng tru dam lién
tuc ddc hang duing coc khoan nhéi dudng kinh 1,5 m. Phan
nhip dan duing coc khoan nhoi dudng kinh 1,2 m.

MAT CAT TAI TRU PS5, P8
(1:200)

11800

kiiﬂ
1500 ﬂl
§
B ﬂm"!mmnaawm ﬂ|
0 Hinh 3.1:
m m m M3t cit
tai tru P5, P8
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Bang 3.1. Khéi luong két cdu phén trén tac dung lén tru

Khéi | Sé lugng | Thé tich (m3) | Khdi luong (kg)
KO 1 2409 602250
K1 2 44 220000
K2 2 43,1 215500
K3 2 41,3 206500
K4 2 39,6 198000
K5 2 43,2 216000
K6 2 41,2 206000
K7 2 39,2 196000
K8 2 37,5 187500
K9 2 331 165500

K10 2 38,4 192000

K11 2 36,7 183500

K11 2 35,2 176000

Haop long 1 154 38500
Téng 3003250
N
|

7.5

Hinh 3.2: M3t cdt ngang than tru (Pon vi: m)

o O O

14

11

O O

O O O
O O O
© O O O

)

13.5
16.5

Hinh 3.3: So d6 bé tri nén coc (Pon vi: m)
3.2. Két qua tinh todn mé phéng sé
Gia thiét chiéu dai/ =15 m, ta c6 két qua chuyén vi, van
t6c, gia toc cla bé tru va xa mi dudi tac dung cla tran déng
dat Elcentro nhu trén Hinh 3.4 - 3.9.

displacement response of the pile cap

£
£
€
Q
£
Q
(5]
<
[N
(2]
B
o
©
(&}
-
a
0.03 ) . : A . .
5 10 15 20 25 30 a5
time in secs

Hinh 3.4: Chuyén vi cia bé tru

53



KHOA HOC CONG NGHE

S6 04/2023

velocity response of the pile cap

o
~

0.2

pile cap velocity in m/sec

0 5 10 15 20 25 30 35
time in secs

Hinh 3.5: Van téc cda bé tru

acceleration response of the pile cap
5 10 15 20 25 30 35

time in secs

Hinh 3.6: Gia téc cda bé tru

o

o

o

pile cap acceleration in m/sq.sec

o

displacement response of the pier cap beam

5
0
5
0 5 ‘1I0 15 20 25 3‘0

time in secs
Hinh 3.7: Chuyén vi cda xa mii

velocity response of the pier cap beam

-

5 10 15 20 25 30 35
time in secs

o
o

o
o

pier cap beam displacement in m

35

o
3

o

I
&)

pier cap beam velocity in m/sec

o

Hinh 3.8: Van téc cda xa mi

acceleration response of the pier cap beam

T —

5 10 15 20 25 30 35
time in secs
Hinh 3.9: Gia téc cda xa mi

=
o

o1

'
a1

o

pier cap beam acceleration in m/sq.s¢
o

4, KET LUAN

Bai bdo da nghién ctu xay dung mé hinh tinh todn
dao dong cua tru cau dudi tac dung cda tai trong dong dat
dua trén cac tai liéu chuyén nganh vé cau va dong dat. Mo
hinh dugc dé xuat Ia mé hinh khoi lugng - 16 xo, can nhat
hai bac tu do. Than tru va nén coc dugc quy vé cac 16 xo
dan hoi. Mét chuong trinh Matlab dugc xay dung dé tinh
toan chuyén vi, van toc, gia téc cGia xa ma va bé tru dudi tac
dung cuia tai trong déng dat. Cac két qua nghién ctiu c6 thé
dugc phat trién lam co s& dé tinh toan thiét ké tru cau chiu
tac dung tai trong dong dat.

b4

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT22-23.74.

Phu luc

3

Acceleration (m/s%)

0 5 10 15 20 25 30
Time (sec)

Gia t6c nén - Tran dong dat Elcentro
Nguén: http://www.vibrationdata.com/elcentro.htm
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Tong quan vé nghién c(u - ing dung
bé tong siéu tinh nang cao (UHPC)
trong cong tac stra chita va tang cuong tru cau
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Trudng Dai hoc Giao théng van tai TP. H6 Chi Minh
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TOM TAT: Bé tong (BT) siéu tinh niang cao (UHPC)
la mot trong nhing thanh tyu tién tién nhat trong
céng nghé BT. UHPC thé hién uu diém vuot 1réi vé
dac tinh co hoc va dé bén khi so sanh véi BT thudng
(NSC) va BT cuong dé cao (HSC). Cét soi dugc thém
vao lam viéc nhu soi gia cuong lam tang tinh déo
cla BT. Vé&i su két hop cla cbt soi, kha ning chiu
kéo va chiju uén cta UHPC dugc tang |&n cao so vdi
BT thuong. Vd&i nhiang uu viét trén, UHPC dugc coi
nhu la vat liéu tiém nang nhat dé thay thé BT thong
thudng trong viéc sta chita va tdng cudng két cau BT
c6t thép (BTCT). Do dé, bai bao trinh bay t8ng quan
vé tinh hinh nghién ctu - Ung dung BT siéu tinh nang
cao (UHPC) & Viét Nam va trén thé gidi, cho thay su
can thiét phai nghién clu cip phdi va cac dac trung
co hoc cla UHPC trong diéu kién vat liéu dia phuong
& Viét Nam. Trén co s& dé cho thay viec UHPC 13 vat
liéu tiém nang dé cé thé Ung dung vao trong thuc té
slta chita va tdng cudng tru cau.

TU KHOA: Bé téng siéu tinh nang cao, UHPC, bé
t6ng, cudng dé chiu nén, cuong dé chiu kéo, tru cau.

ABSTRACT: Ulra-High-Performance  Concrete
(UHPC) is one of the latest advances in concrete
technology. UHPC concrete exhibits superior
mechanical properties and durability as compared to
normal-strength concrete (NSC) and high-strength
concrete (HSC). The added fiber reinforcement acts
as a reinforcing fiber to increase the ductility of the
concrete. With the combination of fiber reinforcement,
the tensile and flexural strength of UHPC are greatly
increased as compared to the conventional concrete.
With the advantages as mentioned above, UHPC is
considered as the most potential material to replace
conventional concrete in repairing and strengthening
the reinforced concrete structures. This paper is
aimed at presenting an overview of the research and
the application of UHPC in Vietnam and the world,
thereby indicating the need to study its mixture and
mechanical properties with the use of local materials
in Vietham. Based on the overview, UHPC can be
considered as a potential material to repair and
strengthen bridge piers in practice.

KEYWORDS: UHPC, concrete, compressive strength,
tensile strength.

1. THUC TRANG CONG TAC SUA CHUA VA TANG
CUGNG TRU CAU

Két cau BTCT bi pha hoai do nhiéu nguyén nhan khac
nhau xuat phat tir co ché chiu luc hodc xam thuc tir méi
trudng, dan dén cau kién BTCT ndi chung, tru cau ndi riéng
bi nut, suy giam stc chiu tai, c6t thép trong cot bi an mon
theo thai gian, phd hoai cuc bo hodc toan bd cot. Vi vay,
céng tac duy tu stia chira két cdu BTCT noi chung va cot
BTCT noi riéng rat quan trong va cap thiét.

& Viét Nam, nhiéu phuong phép stia chifa va tiang
cuong cot BTCT bi hu héng da dugc ap dung:

- Dung keo epoxy, sika dé tram va vét nit, m& rong cot
BTCT. Han ché& cta phuong phap nay la sau moét thai gian
c6t bi hu hdng tré lai.

- Dung tam thép, 6ng thép dé gia cudng, day la phuong
phap truyén théng. Tuy nhién, vat liéu thép bi dn mon va do
bén suy giam theo thai gian.

- Gia cudng cot BTCT bang soi FRP hoac soi CFRP, day la
phuong phap tién tién ap dung & Viét Nam khoang 10 nam
gan day. Uu diém cla vat liéu la cudng do kéo cao, trong
lugng nhe, thi cdng don gian. Tuy nhién, I6p keo dung dé
tao dinh bam cé dé bén khong tot theo thai gian va khé thi
cong trén dién rong.

- Phuong phép gia cudng cét BTCT bang 16p vat liéu
BTCT la moét gidi phap phé bién. Ldp gia cudng lam tiang
dd bén va suic chiu tai cho cau kién. Tuy nhién, viéc st dung
BT truyén théng van tén tai nhiéu han ché tur diéu kién thi
cdng, muc doé tang tai va doé bén theo thoi gian. T phan
tich thuc trang & trén, viéc tim vat liéu BT mdi thay thé cho
BT théng thudng dé lam I6p gia cudng stia chira va tang
cudng két cau la hét suic can thiét. Viéc gia cudng dam bao
han ché t&i da vét nut va cai thién dd bén cuta 16i BTCT bén
trong dong thai tang kha nang chiu tai cho két cau.

2.DACTINH BT SIEU TiNH NANG CAO (UHPC)

BT siéu tinh nang cao (UHPC) la su phét trién vuot bac
trong cong nghé BT dugc phat trién trén thé gisi khoang 40
nam gan day. BT UHPC uu viét vé dac tinh co hoc va d6 bén
khi so véi BT thudng (NSC) va BT cudng dé cao (HSC). Hién
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tai chua c6 dinh nghia cu thé vé UHPC, né ¢ thé dugc xem
la vat liéu g&c xi mang véi cudng dé nén téi thiéu la 120 MPa
va dé bén kéo sau ntt cao hon 5 MPa. Tuy thudc vao thanh
phan cap phai va diéu kién bao dudng, cudng dé nén cua
UHPC c6 thé dat dugc tir 200 Mpa, tham chi dén 800 MPa.

Nghién ctiu ctia Fehling va cong su chira rang, UHPC c6
cudng do chiu nén dao dong tur 150 - 250 MPa. Mo-dun dan
hoi ctia UHPC nam trong khodng 45 - 55 GPa va c6 thé cao
haon tuy thudc vao thanh phan cap phoi. C6t sgi dugc thém
vao va lam viéc nhu sgi gia cudng dé dam bao tinh déo clia
BT UHPC (luc nay goi la UHPFRC - Ultra high performance
fiber reinforced concrete). Thanh phan cét soi t6i uu cho
UHPC thudng 13 2% [1].

Khong co sgi
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Hinh 2.1: Quan hé duong cong ting suat - bién dang nén

ctia mau tru UHPC khi khéng c6 soi va c6 soi

Cudng d6 kéo mot truc trong thi nghiém kéo truc ti€p
cGa UHPC thudng I6n hon 5 Mpa, ctia UHPFRC nam trong
khoang 7 - 15 MPa [3]. Dudi su anh hudng clia c6t sdi, ing
xU kéo trd nén déo dai. Sau khi bat dau nit, dé déc cla
dudng di xuéng (Hinh 2.2a) rat khac nhau phu thuéc vao
ham lugng va su phan bd sai.
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Hinh 2.2a: Biéu dé tng suat kéo - dé mé réng vét nirt
ctia UHPC va UHPFRC [2]

Hinh 2.2b mé ta ing x ctia UHPC c6 sai. V&t nit dau
tién tuong Uing véi cudng dé chiu kéo f hau nhu khéng
anh hudng bai c6t sai. Ung suat kéo I6n nhat dat duagc
trong giai doan téng cling véi bién dang €, < € < €. Khi
bién dang tang tiép trong giai doan sau khi nit hé xi mang
thi iing suat kéo tang cham lai dén cudng doé chiu kéo fct.
Sau khi dat bién dang 16n nhat eu thi giai doan mém héa
vGi nhanh dudng cong di xuéng bat dau. Véi UHPC ¢o sai
thi bién dang I6n nhat eu ndm trong khoang 2 - 3%o.

Cuwimg a3 chiukéo (MPa)

UHPFRC

Bién dang cuc bd
Giai dogn tang cimg
Vét mirt nho li i lién tyc
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" & "
®  Bién dang Do mé rong vét nit w

Hinh 2.2b: Duong cong Ung suat - bién dang cé giai doan ting cing
cta UHPFRC [2]

Cudng d6 chiu kéo khiuén dao déng tir 15 - 40 Mpa, gébm
3 giai doan (ing x ¢ ban (tuyén tinh, phi tuyén, héa mém).
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Hinh 2.3: Thi nghiém xac dinh cudng dé chiu uén cua UHPC [4]
BT UHPC c6 do chay xoe I16n hon 600 mm, kha nang tu
dam lén cao, viéc thi cdng dé BT rat thuan lgi.
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Hinh 2.4: Kiém tra dé chdy xoe ctia UHPC [1]

BT UHPC tu co ngét 16n & giai doan dau phat trién
cudng dé, trong khi dé co ngét khé khéng dang ké. Co
ngét ctia UHPC thap hon so vai BT NSC.

(umim)
00

Ty co ngot

3 w ,ﬂ"J/
H Congat ki
m
R T e
Ui —— o
100

i |
o 2 “ © ) 100 120 140 160

Hinh 2.5: Co ngét cia UHPC [5]
Hé s6 tu bién gidi han ctia UHPC dugc dé xuat la 0,92,
tu bién tuyén tinh dugc quan sat trong khoang 60% cla
cudng do nén t6i da ngan han.

Bién dang (un/oMPs)

Hinh 2.6: Tt bién cta UHPC véi tudi UHPC khéc nhau [6]

Cap phéi dién hinh cia UHPC gém: cat min, bot quic,
silica fume, xi mang, sgi gia cuong, phu gia siéu déo va nudc
trén cg s& nguyén ly lap day 16 réng va t6i uu hda thanh
phan hat [10]. Bdng 2.1 so sdnh mot s6 chi tiéu co hoc clia
BT UHPC va BT thudng NSC. Bdng 2.2 néu mot sé cap phéi
UHPC dugc st dung & Buc.

Bang 2.1. So sanh giita BT thudng NSC
va BT tinh nang cao UHPC [10]

Chi tiéu Pon vi NSC UHPC
TLriéng kg/dm? 2,2-2,5 2,45-2,55
CB chiu nén [MPa] 10-60 150-250
CD chiu uén [MPa] 2-8 15-40
CB chiu kéo [MPa] 1-4 7-11
Mo6-dun dan hoéi [GPa] 20-40 45-55
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Véi nhiing déc tinh trén, UHPC la vat liéu tiém nang
nhat dé thay thé BT théng thudng trong viéc gia cudng
cong trinh.

3. TINH HINH NGHIEN CUU UNG DUNG BT UHPC
TAIVIET NAM

Cac nghién ctu theo hudng ti€ép can va dng dung
UHPC trong diéu kién Viét Nam tiéu biéu nhu sau [10]:

Pham Duy H{u va céng su trinh bay cac nghién cuu,
dé xuat moé hinh tng dung UHPC vao mit cau truc hudng
&Viét Nam.

Bui Buc Vinh va cong sy trinh bay ddc tinh vat ly va co
hoc ctia BT hiéu nang siéu cao khi c6 va khong co cét liéu
I6n ap dung vao cac céng trinh Viét Nam.

Pham Hiu Hanh trinh bay nghién ctru ché tao BT chat
lugng cao dung cho cong trinh bién tir nguyén vat liéu sdn
c6 &Viét Nam.

Nguyén Loc Kha trinh bay nghién ctiu thanh phan tinh
chat co hoc BT cudng d6 siéu cao va ting dung trong két
cdu cau.

Tran B4 Viét va cong su [9] cong bé két qua thi nghiém
trén cac mau UHPC vai ham lugng thép soi khac nhau. Két
qua cho thay, UHPC c6 mé-dun dan héi, cudng do nén,
kéo, udn tang khi ham lugng sgi tang. D6 chay xoe gidm
khi tdng ham lugng sgi.

osst 155t st 3nst
Ham lugng soi

Cutng 46 chiu kéo MPa

o N & o 9®

Hinh 3.1: Quan hé cuong do kéo - ham luong soi
Hau hét cac nghién ctu trén chi tap trung vao viéc dé
xudt thanh phan cap phéi va dac trung co hoc cta vat liéu
UHPC trong diéu kién Viét Nam, cac dé tai nghién ctru tng
dung vat liéu trén vao gia cudng cdng trinh con rat han ché.

4, TINH HINH NGHIEN CUU - UNG DUNG UHPC
TRONG GIA CUONG KET CAU BTCT TREN THE GIGI

Hién nay trén thé gidi, huéng nghién cdu lién quan
dén viéc dung UHPC dé gia cudng cot BTCT da dat nhimng
thanh tuu nhat dinh. Cac nghién ctu tiéu biéu nhu sau [10]:
Daugevicius va Valivonis phan tich tng xtr ciia cot BTCT tiét
dién vuodng gia cuong bai I&p BT tinh nang cao cé cuong do
nén trung binh 120 MPa. Két qua nghién ctiu cho thay do
déo cla cot tang, dang pha hoai ti trang thai phan manh
thanh cac dudng nut chéo.

Cho va céng su nghién cliu Ung xUi clia cot BTCT gia
cudng béi I6p viia phun BT tinh nang cao. K&t qua cho thay,
vét nut xién dugc gidm thiéu, gidm vét nit do mé-men udn
va pha hoai cuc b6 tuong Ung, ngan chan dugc su pha v&
|6p BT bao vé, gidam dugc su chdy déo va mat 6n dinh cda
cac thanh thép chiu luc doc.

Dubey va Kumar céng b6 két qua nghién ctu cho viéc
gia cudng mau lang tru BT bang I6p BT tu chay. Cac tac gia
nay ciing chirarang, viéc st dung SCC két hop vdi lugi thép

han lam I6p gia cudng boc ngoai mau lang tru BT rat hiéu
qua trong viéc tang cuong do chiu luc va dé déo.

Doiron - tac gia nay da cong b6 viéc st dung UHPC lam
I6p gia cudng tru cau cl lam tang d6 déo va tang kha ndng
chiu tai nén ctia cot/try BTCT, day la yéu t6 chinh cho viéc
Iua chon gidi phap gia cudng bang I6p UHPC cho tru cau.

Lé Hoang An va cong su [1] da cong bé nghién ciu trén
cap phéi M3Q. Két qua cudng do nén khi st dung sai thép
thap hon so v6i UHPC khéng ¢ sgi. BT UHPC trong nghién
cliu nay cé cudng do kéo Idn nhat khi ham lugng sgi 3% ty &
khung hinh 13/0,175 1a 13,29 MPa. D6 chay xoe gidm khi tang
ham lugng sgi. Mé-dun dan héi tang khi ham lugng sai tang.
Tac gia da dua ra cong thiic du doan cuong dé chiu kéo clia
UHPC v6i cac tham sé la ham luong sai va cau hinh soi.
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Hinh 4.1: Cdc dic trung cda UHPC st dung soi [1]

Ronaki va Aaleti [7] cong bo két qua thi nghiém cot
BTCT dugc boc gia cudng bai I6p UHPC. Két qua cho thay
[6p UHPC lam tang cudng do va dé déo dai cla cot gia
cudng so vai cot BTCT doi ching. Tac gia da hiéu chinh
mo hinh vé cudng doé chiu nén ctia BT khi xét dé€n nG héng
cGa Mander (1988) trong trudng hgp cot dai dé 4p dung
cho trudng hgp 16p BT UHPC. Tuy nhién, két qua ly thuyét
ma tac giad thuc hién chi xét dén kiém ché& nd héng clia I6p
UHPC hodc c6t dai, chua xét dén kiém ché na hong 2 16p
déng thai. DE xét kiém ché nd hong clia cot dai, tac gia da
st dung cong thic ctia Mander; bién dang & trang thai cuc
han tac gia ciing s&f dung cong thic ctia Mander (1988).

Hinh 4.2: Tuong quan Ung suét - bién dang cua cét vuéng va cét
trén duoc gia cuong UHPC chiéu day khac nhau [7]
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Xie va cong su [8] cong béd thi nghiém trén 12 cot BT
dugc gia cudng bsi UHPC. Két qua cho thady I6p UHPC gia
cudng trén cot BT ngdn lam tang stic khang nén, chuyén vi
tGi han va d6 déo. Do gia tang cla cac chi tiéu nay bi anh
hudng bdi chiéu day ctia I6p UHPC va hinh dang tiét dién
cot. Nghién ctu nay da dé xuat mé hinh dy doan dudng
cong ung suat - bién dang clia cot tron ¢ xét dén hiéu tng
kiém ché n& hong cda I6p vo UHPC 1én 16i BT thudng bén
trong khong cé cét thép. Cac tac gia da dé xuat mé hinh
gidi tich tinh toan dugc ap luc kiém ché nd héng va cac iing
suat t6i han cling nhu bién dang & trang thai Ung suat tGi
han trén co s hiéu chinh cac moé hinh trudc dé. Cac tac gia
xay dung dugc quy trinh vong lap gia tai dé du doan dugc
dudng cong Ung sudt - bién dang mét cach chinh xac nhat
so véi két qua thuc nghiém.
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Hinh 4.3: Biéu dé (g suét - bién dang cdt theo mé hinh giai tich,
mé phéng va thuc nghiém [8]

Ngoai cac két qua dat dugc, cac nghién ctu van con
han ché nhat dinh trong viéc t6i uu bé day, cudng dé 16p
UHPC, ham lugng sai va loai sai.

5.KET LUAN

Tu néi dung téng quan vé tinh nang va tinh hinh
nghién cdu - ing dung BT siéu tinh nang cao (UHPC) trong
coéng tac gia cuong két cau BTCT noi chung ciing nhu tru
cau noi rieng, mot s6 két luan duoc rdt ra nhu sau:

-V&i uu diém vuot trdi vé cac dac tinh co hoc va d6 bén,
BT siéu tinh nang cao la loai vat liéu tiém nang nhat dé thay
thé& BT thudng trong viéc stia chira va tang cudng két cau
BTCT. Viéc gia cudng két cau bang loai vat liéu nay lam tang
chét luong khai thac va kéo dai tudi tho cong trinh.

- BT UHPC mdi phat trién & Viét Nam theo hudng tiép
can va iing dung UHPC trong diéu kién vat liéu dia phuong,
cac tac gia tap trung vao viéc dé xuat thanh phan cap phai,
thi nghiém cac dac trung co hoc co ban cla UHPC. Cac
nghién ctu Ung dung vat liéu UHPC vao viéc slfa chiia va
tang cudng két cau BTCT con so khai, can thém cac nghién
clru dac thu lam co sG ing dung loai vat liéu nay vao thuc té.

- Trén thé gidi, cac nghién cdu lién quan dén viéc
duing UHPC lam I6p gia cudng két cau BTCT kha da dang
vGi tham s6 hinh hoc va vét liéu khac nhau da dat dugc
nhiing thanh tuu nhat dinh. Ngoai cac két qua dat duogc,
cac nghién ctu van con mot s6 han ché nhat dinh trong
viéc t6i uu bé day, cudng do 16p UHPC, ham lugng soi va
loai sgi str dung phu hop.

- Viéc nghién ctu thanh phan cap phéi, tinh nang co
hoc BT siéu tinh nang cao (UHPC) trong diéu kién vat liéu
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Viét Nam, d6ng thoi nghién ctiu Ging dung loai vat liéu nay
trong cong tac gia cudng cong trinh la hét stc can thiét,
mang y nghia khoa hoc va tinh thuc tién cao. Két qua
nghién ctu la co s& ly thuyét dé tinh toan két cau, déng thoi
la nén tang khoa hoc cho céc nghién ctiu dac thu tiép theo.
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clia nhya duong bién tinh graphene oxit
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TOM TAT: Graphen oxit (GO) la mét vat liéu nano
thuéc ho carbon, c6 nguén géc tu than chi. Viéc si
dung GO trong bién tinh nhua dudng mai chi bat dau
khodng vai nam trd lai day va ngay cang phat trién
manh & mét sé qudc gia trén thé givi. O Viet Nam
chua cé nghién ctu nao vé st dung GO lam phu gia
trong cdi bién nhua duong. Bai bdo trinh bay két qua
nghién clu thuc nghiém vé mét sé chi tiéu co ly cla
nhua dudng bién tinh GO véi cac ham luong GO khac
nhau. K&t qua nghién ciu ban dau cho thay chat két
dinh nhua dudng bién tinh GO cé moét sé tinh chat
co ly duogc cai thién so vdi nhua dudong théng thuong.

TU KHOA: Nhua dudng bién tinh, graphen oxit (GO),
chi tiéu co'ly.

ABSTRACT: Graphene oxide (GO) is a nanomaterial
of the carbon family, derived from graphite. The use
of GO in asphalt modification has only been initiated
in the last few years and is increasingly developed in
many countries worldwide. In Vietnam, no research
has yet been conducted to investigate the possibility
of using GO as an additive for asphalt modification.
Therefore, this paper presents several preliminary
experimental studies on the mechanical properties
of GO-modified asphalt considering different GO
contents. The findings show that GO-modified
asphalt has improved mechanical and physical
properties compared to conventional asphalt.

KEYWORDS: Modified asphalt, graphene oxide,
mechanical properties.

1.DAT VAN DE

Trong thap ky trudc, nhiéu loai vat liéu cé kich thudc
nano da dugc nghién cliu dé sir dung bién tinh nhua
dudng nhu nano silica, nano kim loai, nano soi, 6ng nano
carbon va nhiéu loai khac [1] da dugc 4p dung dé€ bién tinh
nhua dudng. Anh hudng cla cac vat liéu nano nay dén
hiéu suat ctia nhua dudng da dugc phan tich. Téng két cho
thay rang, nhiing vat liéu nano nay co tac dong tich cuc
dén kha nang tang cudng do ciing, do do tang kha niang
choéng han ldn clia bé tong nhya & nhiét d6 cao. Gan day,
¢6 nhiéu mai quan tdm dén vat liéu nano ho carbon dé cai
thién cac dac tinh ctia nhua dudng do cac dac tinh vat ly rat
dac biét ctia chding nhu dé ciing, d6 bén. Trong s6 d6 phai

ké dén graphene oxit (GO) véi dién tich bé mat cao, chia
nhiéu nhdm chic oxy phan cuc bé mat nén phan tan tot
trong cac dung moi khac nhau bao gém ca nhua dudng [2].
Vi vay, viéc st dung GO trong bién tinh nhua dudng hién
nay dang la hudng nghién ctru con kha méi mé va hua hen
sé dem lai nhiing két qua kha quan.

Cho dén nay, cac nghién ctru vé GO trong bién tinh
nhua dudng con kha han ché véi khoang 20 dén 30 cong
b6, Cac nghién cru nay chu yéu tap trung & cac nudc nhu
Trung Quéc, An Do, Malaysia. Nghién ctiu dau tién ciia GO
trong bién tinh nhua dudng bat dau dugc cong b6 khoang
nam 2015 béi Lam va cong su [3] vdi cac chi tiéu co ly dugc
danh gia nhu dé kim Iun, diém héa mém, do kéo dai va do
nhét. Cac nghién clu tiép theo cho thay, viéc b6 sung GO
trong nhua duong lam nang cao kha nang lam viéc & nhiét
dd cao, dac tinh lam viéc & nhiét do thap, hiéu suat chong
lao hoa clng dugc cai thién dang ké théng qua cac thi
nghiém hoa gia [4]. Nhu vay, cac két qua nghién ctu thuc
nghiém ban dau nay da ching minh GO la mét phu gia
tiém nang dé céi thién hiéu suat lam viéc clia nhua dudng.

& Viet Nam, trong linh vuc vat liéu xay dung, viéc tng
dung GO dé& cai thién cac vat liéu xay dung con rat méi
mé. Nam 2017, TS. Tran Quéc Tudn va dong nghiép da co
nghién ctu, khédo sat anh hudng ctia GO dén cudng do chiu
nén va do bén kéo clia xi mang composite [5]. Nhém tac gia
da c6 nghién ctu diéu ché GO trong phong, GO don I6p sau
khi diéu ché dugc tron udt véi hon hop via xi mang PCB
30 véi ham lugng 0,01% theo khoi lugng. Két qua nghién
ctu cho thdy, chi cdn mot lugng rat nhé 0,01% GO c¢é thé
lam tang cudng d6 nén cla vifa xi mang lén 15,5% so vdi
mau xi mang déi ching, bén kéo uén ting khéng dang ké
so vGi mau doi chiing. Nhu vay, cac nghién ctiu trong nudc
mai chi diing lai & viéc khdo sat anh hudng GO dén cudng
dé clia xi mang composite, ma chua cé nghién cdu nao vé
nhua dudng bién tinh GO.

Trong nghién ctu nay, GO da I&p véi cac ty 1é khac
nhau dugc st dung dé bién tinh nhua dudng 60/70. Cac
mau chat két dinh nhua duang-GO (ky hiéu la N_GO) dugc
ché bi trong phong, sau d6 tién hanh cac thi nghiém dé
budc dau xac dinh mét s6 chi tiéu co ly cla chat két dinh
nay. Cudi cing, két qua clia cac mau st dung nhya dudng
60/70 va N_GO dugc phan tich va so sanh.

2. VAT LIEU SU DUNG
2.1. Lua chon nhua duéng st dung trong nghién ctiu
Nghién ctu st dung nhua duong cé dé kim Iun 60/70
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dé diéu tra dnh huédng ctia GO trong bién tinh nhua dudng.
Day la loai nhya dudng dugc st dung phd bién trong san
xuat bé tong nhua tai Viét Nam va dugc cung cap bai Cong
ty TNHH Nhua dudng Petrolimex. Nhya dudng duoc lay
mau, bdo quan va kiém tra chat lugng dau vao dap ung
cac yéu cau ky thuat ctia cac tiéu chudn TCVN 7493:2005 va
Thong tu s6 27/2014/TT-BGTVT trudc khi dua vao nghién
ctru. Céc chi tiéu co ban ctia nhua dudng 60/70 duoc tién
hanh tai Phong Thi nghiém cong trinh giao thong LAS-
XD72 thudc Trudng Pai hoc Cong nghé GTVT va dugc trinh
bay chi tiét tai Bang 2.1.
Bang 2.1. Cac tiéu chudn ky thudt cia nhua duong 60/70

T Chitiéu TN Pon vi Tiéu chuan TN Két qua | Yéu cau KT
1 |Do6 kim lin & 25°C 0,Tmm TCVN 7495:2005 63,4 6070
Lok oA Phu lucll

2 |Chis6 do kim lun TT27/201A4/‘TTfBGTVT -0,312 -1,5+1,0
3 |Diém héa mém °C TCVN 7497:2005 49,6 Min 46
4 |Dd nhét dong luc & 60°C Pa.s TCVN 8818-5:2011 215,44 Min 180
5 | Do kéo dai 6 25°C cm TCVN 7496:2005 140 Min 100
6 |Diém chdp chay °C TCVN 7498:2005 305 Min 232
7 |Do hoa tan trong Tricloetylen % TCVN 7500:2005 99,95 Min 99
8 |Khéi lugng riéng g/cm? TCVN 7501:2005 1,032 1,00+1,05
9 #ﬂgsltno; iggﬁéa“ khi gia % ASTM D 1754 0250 | Max038
10 | Do dinh bam véi da Cap TCVN 7504:2005 Cép3 Min cép 3

2.2, Lva chon loai GO va ham lugng GO

GO st dung trong nghién ctu dugc cung cap bai Cong
ty TNHH Tandem Graphen Technology tinh Té Chau, Trung
Quéc. GO c6 dang bét, mau den, dugc bao quan trong hép
kin theo tiéu chuan ctia nha san xuat nhu Hinh 2.1. Cac dac
tinh cdia GO dugc trinh bay trong Bdng 2.2.

Hinh 2.1: Graphen oxit duoc st dung trong nghién ciu ndy
Béng 2.2. Cic dic tinh cda GO duoc st dung trong nghién ciu

STT Théng sé Ponvi | Gia tri
1 Do sach % >95
2 |S6lop I6p 5-10
3 | Chiéu day Iép nm 3,4-8
4 |Pudng kinh bén trung binh cua lép pm 10-50
5 |Ty dién bé mat m?/g | 100-300
6 |Khéiluong riéng g/cm? 1,035

Trong cac nghién cdu trudc day, ham lugng GO da I16p
dugc tim thdy nho nhat 1a 0,5% [4] va 16n nhat la 3% [6]. Ké
thira cac nghién cuu, trong nghién cdu nay, cac dac tinh
cla chat két dinh N_GO sé dugc thi nghiém vai cadc ham
lugng GO la 0,5%, 1%, 1,5%, 2% va 3%.

2.3. Lua chon théng sé trén

Budc quan trong nhat trong qua trinh chuén bi chat
két dinh nhua dudng bién tinh vat liéu nano GO la phan
bé dong déu cac hat nano vao nhua dudng. Trang thai
phan tan tét c6 thé ddm bao muc do lién két chéo téi da
clia cac hat nano va nhua dudng, do d6 anh hudng dén
hiéu suat cta chat két dinh N_GO. Han nia, ham lugng
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GO trong nhua dudng bién tinh thudng rat nho, kich
thugc tdm chi tinh bdng nano met. Do vay, dé su phan
tan GO trong nhua dudng dugc déng déu va hiéu qua
thi nhiét d6 trén phai phu hop véi nhiét dé lam viéc cla
nhua dudng, téc d6 tron da 16n, thai gian khudy phai du
lau nhung han ché sy oxy hoa nhua dudng. Trong cac
nghién ctu, téc d6 khudy dao déng tur 2.000 r/min [7]
dén 5.000 r/min [4], nhiét d6 khudy dao déng tr 120°C [4]
dén 170°C [8], thai gian khudy ti 20 min [3] dén 45 min
[7]. Trén cd s& ké thura cac nghién ctu va can cd vao diéu
kién phong thi nghiém, nghién ctu s& dung may tron co
hoc dé phan tan GO vao nhua dudng, cac thdng sé tron
dugc chon cé xét dén han ché téi da anh hudng cla héa
gia nhung van dadm bao su phan tan va hiéu qua, cu thé:
Thai gian trén 20 min, van toc trén 2.000 r/min, nhiét do
tron 150°C. Cac thiét bi stt dung cho qua trinh ché bi chat
két dinh N_GO dugc thé hién & Hinh 2.2.

a) - Thiét bj
gia nhigt

¢) - Binh tron
6 ndp day

b) - Mdy tron
nhya duong
Hinh 2.2: C4c thiét bj strdung trong qua trinh khudy trén GO
vao nhua dudng

2.4. Quy trinh ché tao mau N_GO

- Budc 1: Nhua dudng 60/70 dugc gia nhiét trong td say
dén nhiét d6 du 16ng dé co thé rét dugc. Sau dd, can nhua
duong theo khéi lugng tinh todn vao binh tron.

- Budc 2: Binh trén cho vao thiét bi 6n nhiét da duoc gia
nhiét trudc dén nhiét d6 tron. Tai day, nhua dudng tiép tuc
dugc lam nong dén nhiét d6 khuay.

- Budc 3: Can dong GO theo dung ham lugng thiét ké.
Khi nhua dudng dat nhiét dé khudy, cho GO tu tir vao binh
trén chiia c6 nhua dudng, bat may tron véi van téc khoang
30 r/min trong khodng 1 - 2 phat dau tién dé GO phan tan
déu trong nhua dudng.

- Budc 4: Tang van toc tron dén van toc thiét ké (2.000 1/
min) trong 20 pht. San pham thu dugc la chat két dinh N_GO.

- Budc 5: N_GO dugc db vao cac khuén thi nghiém
tuong Ung véi cac thi nghiém can thuc hién. Mau dugc bao
quan & nhiét dé phong (25°C). Dén thai diém thi nghiém
méau dugc ldy ra va tién hanh thi nghiém theo dung quy
trinh thi nghiém.

2.5. K& hoach thi nghiém

Nghién ctu tién hanh thi nghiém céc chi tiéu co ly ctia
N_GO theo Tiéu chuan TCVN 7493:2005 vdéi 5 ham lugng
GO 12 0,5%, 1%, 1,5%, 2% va 3%. V4t lidu d6i chiing 1a nhua
dudng 60/70 (d6i chiing 1-DC1). Ngoai ra, dé danh gia anh
hudng chia hoa gia trong qua trinh san xuat chat két dinh
N_GO, nghién ctu st dung thém vat liéu doi chiing 2 (BC2)
la nhya dudng 60/70 dugc khudy véi cac théng sé vé thoi
gian, van toc va nhiét d6 nhu cac mau N_GO déi vai chi tiéu
d6 kim 1un va diém héa mém. Chi tiét ké hoach thi nghiém
dugc trinh bay & Bdng 2.3.
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Bang 2.3. K& hoach thi nghiém céc chi tiéu co ly
cla chéat két dinh N_GO

S6 lugng mau chat két dinh N_GO Téng
TT| Chitieukythuat |PC1[DC2 o |1 e o ik
0% | 0% 0,5% | 1% | 1,5% | 2% | 3% | s6 mau
1 | Kim lun & 25°C 3 3 3 3 3 3 3 21
2 |Héamém 3 3 3 3 3 3 3 21
3 | Nh&t Brookfield ¢ 135°C 2 - 2 2 2 2 2 12
4 | Do kéo dai 25°C 2 - 2 2 2 2 2 12
5 |Nhiét do bét Ita 2 -2 T2 212121 12
6 | Do dinh bam véi da 2 - 2 2 2 2 2 12
Lugng tén that sau khi gia )

7 | nhigt 5h & 163°C 2 20212 (22| 12

3. KET QUA THi NGHIEM VA PHAN TiCH KET QUA

3.1.D6 kim lin

Hinh 3.1 thé hién qua trinh thi nghiém dé kim 14n va két
qua thi nghiém dugc trinh bay & Hinh 3.2.

Hinh 3.1: Thiét bi do va mau thi nghiém kim Iun

64
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D6 kim lan (dmm)
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52 ' '
DC1(0%) DC2(0%) 0.5 1.0 1.5 2,0 3.0

Ham Iugng GO (%)
Hinh 3.2: Anh huéng cda ham luong GO dén dé kim Itn cda N_GO

Hinh 3.2 cho thdy &nh hudng clia viéc bé sung cac ham
luong GO khac nhau dén d6 kim lun clia nhua dudng. Nhu
thé hién trong hinh, d6 kim Itin & 25°C cGa cdc mau N_GO
giam so v6i mau BC1 va BC2.VSi cac mau N_GO, d6 kim lun
gidm dan vdi su gia tdng ham lugng GO, diéu nay cho thay
su gia tang d6 ciing cia nhua dudng bién tinh GO. Nguyén
nhan la do cac hat GO dugc phén tan nhiéu vao trong nhua
dudng, lam tang d6 bén co hoc clia nhua dudng va kha
nang chéng bién dang clia mat dudng dugc cai thién. Mau
N_GO_2% cho thdy su cai thién t&t hon khi so sanh vai cac
ham lugng khac, d6 kim Iin gidam 16,2% so v&i mau DC1.
D6 kim 14n cia mau N_GO_3% cao han mau N_GO_2% cho
thay ham lugng t6i uu clia GO dé cai thién do ciing nhua
duong la 2%.

Ngoai ra, mauDC2 c6 dé kim 1in thdp han mau BC1 do
anh hudng hoa gia trong qua trinh khudy nhya nhung anh
hudng nay khong nhiéu. Su héa gia clia nhua dudng chu
yéu la do qua trinh oxy hoa, mau BC2 va N_GO déu bj hoa
gia trong qua trinh khudy nhya. Tuy nhién, GO c6 thé lam

cham qua trinh hoa gia cta nhya dudng bang cach giam
toc do khuéch tan O,, lam tic ché qua trinh bay hai cla cac
phan tir bédo hoa trong nhua duang [4].

3.2. Piém héa mém

Hinh 3.3 thé hién qua trinh thi nghiém diém hoa mém,
va két qua thi nghiém dugc trinh bay & Hinh 3.4.

|

Hinh 3.3: Thiét bj do va mau thi nghiém diém héa mém
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Ham lugng GO (%)

Hinh 3.4: Anh hudng cda ham luong GO dén diém héa mém
cda N_GO

Dé& dang nhan thdy, diém héa mém tang khi ham lugng
GO téng lén va cao hon so véi cac mau doi ching. Co sé ly
thuyét cho su thay déi nay clng tuong tu nhu déi véi do
kim lan. Nhu phéan tich bén trén, GO lam tang d6 bén va do
cling ctia nhua dudng, do dé can phai cé nhiét dé cao hon
dé lam mém va chay nhua, nghia la diém hoa mém tang.
DPiém hoa mém cang cao thi dé 8n dinh nhiét do cao cla
nhua dudng cang t6t va kha nang chéng han lan clia mat
dudng BTN cang tang. Diém héa mém clia mau N_GO_3%
thap hon so v6i mau N_GO_2% chuing t6 kha phan tan cta
chat két dinh N_GO_3% bi giam khi ham luong GO tang
cao. Néi cach khac, lugng GO b6 sung qua nhiéu da khong
tao lién két t6t véi nhua dusng do kha nang phan tan GO
trong nhya dudng giam. Diéu nay cling da dugc thao luan
tai nghién clu clia Zeng va cong su [6]. Do d6, viéc b6 sung
GO vugt qua ham lugng téi uu sé lam giam hiéu suat cai
thién nhya dudng.

3.3. D6 nhét Brookfield & 135°C

Hinh 3.5 trinh bay thiét bi do va nguyén ly hoat déng
cta nhat ké Brookfield.

MO miNE2 1AM

[ ) ¢

Hinh 3.5: Thiét bi do va nguyén ly hoat déng cda nhét ké Brookfield
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Hinh 3.6 hién thi anh hudng ctia ham lugng GO dén do
nhét Brookfield clia nhua dudng & 135°C. C6 thé thay, do
nhdét cla chat két dinh N_GO tang khi ham luong GO tang.
Mau N_GO_2% thé hién do nhét 16n nhat, tang 34,76% so Vi
mau déi ching. Nhu vay, viéc ap dung GO vao nhua dudng
cd ban c6 thé cai thién kha nang lam viéc & nhiét do cao.

475

450

B6 nhdt (cP)
&
&

]

w
=
b

350

0.0 0.5 1.0 1.5 20 30
Ham lugng GO (%)

Hinh 3.6: Anh huéng cta GO dén dé nhét nhua dudng & 135°C

3.4. Mét sé chi tiéu con lai

Hinh anh va két qua céc chi tiéu con lai dugc trinh bay
chi tiét trong Hinh 3.7 va Bdng 3.1. Két qua cho thay, cac loai
chat két dinh N_GO déu thdéa man quy dinh cac chi tiéu
chat lugng clia nhya dudng 60/70 st dung trong xay dung
theo Tiéu chuan TCVN 7493:2005.

Bang 3.1. Két qua thi nghiém mét sé chi tiéu con lai
cua chat két dinh N_GO

Chét két dinh N_GO Tieu

T Chi tiéu Tiéu chuan

ky thuat | thinghiém | 0% |0,5%| 1% |1,5% | 2% | 3% | chuan

D0 kéo dai & TCVN )

11550 em 74962005 | 140 | 131 | 121 | 115 | 108 | 102 | Min 100
Nhiét dé bat TCVN )

2 |iaoc 74982005 | 310 | 301 | 295 | 291 | 287 | 280 | Min 232
Do dinh bam TCVN Cap | Cap | - M Cép | Cép x

3 |\sida,cap | 75042005 | 3 | 3 |CéP3|CaP4) | | Gép3
Lugng tén
that sau khi ASTM

4 | gia nhiét 5h Di7sa | 02500.245|0,241| 0,235 |0,231)0,230 | Max 0,8
§163°C, %

NHUA - GO
THi NGHIEM DO KEO DAI

NCS. HOANG TH| HUONG GIANG

a) - B kéo dai

c)- Nhiét dj bstlka  d) - Ton thét sau khi gia nhiét
Hinh 3.7: Mt s hinh nh thi nghiém cac chi tiéu con lai
cda chét két dinh N_GO
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4. KET LUAN

Nghién ctiu nay dugc thuc hién theo hudng ké thura va
phat trién thém tur cac nghién clu trén thé gidi. Bang cac
thuc nghiém trong phong, nghién clru da c6 mot sé déng
gop vé mat khoa hoc va thuc tién nhu sau: 1) D€ xuat cong
nghé, thiét bi ché tao chat két dinh N_GO trong phong thi
nghiém; 2) Thir nghiém va so sanh cac chi tiéu ky thuat cta
nhua dudng bién tinh GO véi nhua dudng 60/70. Két qua
thit nghiém cho théy, viéc b6 sung GO vao nhua dudng
60/70 cai thién dang ké cac dac tinh clia nhua dudng gdc,
tir d6 lam tang d6 bén va hiéu suat lam viéc ctia né; 3) Ham
lugng 2%GO cho hiéu suat cai thién t6i uu.
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banh gia cac phuong phap thi nghiém cuong dé chiu kéo
clia bé tdng cot soi siéu tinh nang cao (UHPFRC)

B TS.LE HOANG AN
Trudng Dai hoc Giao théng van tai TP. H6 Chi Minh
Email: hoangan.le@ut.edu.vn

TOM TAT: Bai bao nhdm muc dich danh gia cac
phuong phap thi nghiém cuong dé chiu kéo cla
bé téng cbt soi siéu tinh nang cao UHPFRC (Ultra-
high performance fiber-reinforced concrete). Cét soi
déng vai tro quan frong trong bé tong dé han ché su
lan truyén vét nut, gidm tinh don va tang cudng doé
chiu kéo. Do dé¢, viéc xac dinh dng x& chiu kéo cua
UHPFRC 13 hét suc can thiét. Bai bdo danh gia hai
phuong phap thi nghiém truc tiép va gian tiép thuong
hay dugc ap dung cho bé téng UHPFRC dé xac dinh
cudng dé chiu kéo. Trén co s& két qua cla nghién
clu nay, cic uu, nhugc diém cla cac phuong phap
thi nghiém duogc lam ré va dé xuat phuong phap phu
hop ap dung cho bé téng UHPFRC.

TU KHOA: Bé t6ng siéu tinh nang cao, UHPFRC,
Ung xU chiu kéo, thi nghiém kéo, cét sgi, cudng doé
chiju kéo.

ABSTRACT: This paper is aimed at evaluating
test methods for determining fensile strength of
ultra-high performance fiber-reinforced concrete
(UHPFRC). Fibers plays an important role in concrete
due to restricting the crack propagation, reducing
the brittleness, and increasing the fensile strength.
As a consequence, the determination of the fensile
behavior of UHPFRC is extremely needed. This paper
evaluates direct fension tests and indirect tension
tests, which are commonly applied for measuring the
tensile strength of UHPFRC. Based on the finding in
this study, the advantages and the disadvantages of
different test methods were clarified and the suitable
method for UHPFRC was suggested.

KEYWORDS: UHPFRC, tensile behavior, tensile
strength, direct tension test, indirect tension test,
fibers.

1.DAT VAN DE

Bé tong siéu tinh nang cao la mét loai vat liéu lién hgp
g6c xi mang (Ultra-high performance concrete - UHPC) co
nhiing dac tinh vugt tréi vé cudng d6 co hoc va dé bén so
VGi bé tong truyén thdng [1-4]. G Viét Nam, sau du &n gia
cudng mat cau thép clia cdu Thang Long bang céng nghé
UHPC thi loai bé téng nay dang rat dugc quan tam [3]. Mac
du trén thé gi¢i UHPC bat dau dugc nghién ctu nhiéu cach

day khoang 30 nam thi & Viét Nam UHPC van la loai vat liéu
rat mai va doi hdi nhiéu nghién ciu tir ly thuyét dén tng
dung [1-3]. M6t trong nhiing dac tinh quan trong ctia UHPC
dé la viéc sirdung c6t sgi phan téan dé gia cudng (Ultra-high
performance fiber-reinforced concrete - UHPFRC) nham
lam tdng d6 déo dai ctia UHPC do UHPC c6 cudng dé rat cao
nén pha hoai rat don & trang thai luc cuc han [1, 4]. Chinh vi
thé, kha nang chiu kéo ctia UHPFRC la mét chi tiéu ca hoc
quan trong nhat. Hién nay, c6 rat nhiéu loai sgi khac nhau
trén thi trudng, maéi loai sgi déu cé anh huéng nhat dinh
dén cudng d6 chiu kéo va tiing xt khi chiu kéo ctia UHPFRC.
Dé xac dinh cudng do chiu kéo clia bé tédng, dac biét 1a bé
téng gia cudng cbt sai thi ¢ hai phucng phap phé bién dé
la phuang phap thi nghiém kéo truc ti€p va phuang phap
thi nghiém gidn ti€p bao gém thi nghiém ép ché mau hinh
try, thi nghiém xuyén thing hai dau cia mau hinh try, thi
nghiém uén mau hinh lang tru [5-7]. Hién nay & Viét Nam
cing chua c6 quy trinh nao quy dinh day du vé cac phuang
phap thi nghiém cuong do chiu kéo ctia UHPFRC cling nhu
pham vi dp dung clia tiing phuong phap. Chinh vi thé, bai
bdo nay sé lam r6 vai trd clia cot sgi trong UHPFRC, thong
qua d6 nham phan tich, danh gia va so sanh cac phuong
phap khac nhau xac dinh cudng dé chiu kéo ctia UHPFRC.
Trén co sG két qua nghién cuiu, phuong phép thi nghiém
phu hgp sé dugc dé xuat cho UHPFRC.

2.VAITRO CUA COT SOITRONG BE TONG UHPFRC

Muc dich chinh cta viéc st dung c6t soi d6 chinh la viéc
giam tinh don cua via xi mang trong bé téng [1-5]. Cét soi
anh hudng dén tng x{ nit cda bé téng, chuyén qua trinh
pha hoai don cla bé tong thanh pha hoai déo, tao thanh
giai doan Ung x{ sau nut cla bé tong khi chiu nén, kéo va
uén [1, 41. Hinh 2.1 mé ta cac loai sgi théng dung cho bé
tdng ndi chung va UHPFRC néi riéng hién nay trén thé gidi.
Cot sai thong thusng dugc chia thanh ba loai khac nhau:

- Sgi thép: Bugc lam tu cac loai thép khac nhau nhu
soi thép c6 méc hai dau lugn song va khong lugn séng
(hooked end steel fiber), sgi thép rat nho (micro steel fiber).
Thong thudng, sgi thép ¢ tac dung tang nang lugng pha
hay, tu dé tang tinh déo dai khi chiu luc, tdng cudng do
chiu nén va cudng do chiu kéo va gidm thiéu su lan truyén
vét nut.

- Sgi tu nhién: Pugc lam tu cac soi tu nhién nhu g, tre
dUra, xa clia cac loai thuc vat. Loai sgi nay it dugc dung cho
bé tong, chi dugc sir dung cho mét sé trudng hop bé téng
yéu cau su than thién méi trudng.
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- Sgi téng hgp: Pugc ché tao théng qua qua trinh téng
hop hda hoc nhu sgi PP (polypropylene), sgi PVA (polyvinyl
alcohol), sgi PES (polyester), sgi PE (polyethylene), sgi bazan
va sdi thuy tinh. Sgi téng hop cé tac dung gidm cac vi vét
nut dudi tdc dung cda tai trong 16n, chong chay tét, gidm
co ngdt s6m clia bé tong, gidam Ung suat bén trong ctia bé
téng trong thai gian ban dau, cai thién dé bén cta bé tong
t6t hon sgi thép nhu chéng dn mon tét.

Soi cé méc hai dau
khéng luon séng

Soi PES Soi thdy tinh
Hinh 2.1: Mét s6 loai soi théng dung cho bé téng UHPC
(trang web: https://soithep.com/)

Déac diém cua soi théng thudng dua theo hinh dang
soi (sgi thédng, gan séng hay xoan), hé s hinh hoc bang ti
1& chiéu dai chia dudng kinh sgi va dac diém ca hoc nhu do
bén chiu kéo [4]. Soi co kich thudc hinh hoc nhé thi phan
bé déu hon trong vita hé xi mang va hiéu qua trong viéc
han ché cac vét nat vi mo, trong khi d6 soi c6 kich thudc
hinh hoc 16n ¢6 thé ting cudng do chiu luc va han ché sy
lan truyén khi vét nGt 1én dan. Thong thudng, ham lugng
sgi trong bé tdng UHPFRC nam trong khoang 0,5 dén 2%,
tuy nhién véi cac cap phoi UHPFRC thuong mai ham lugng
sgi ¢4 thé dén 6% [1]. Ham lugng sdi téi uu trong bé téng
UHPFRC dugc nhiéu nghién ctiu téng két lai la 2% nham dé
han ché viéc sgi phan b6 day dac anh hudng dén do chay
lan cla bé téng va dé bi von cuc, cliing nhu ¢6 tac dung
tang cudng tét cac chi tiéu co hoc ctia UHPFRC. Tuy nhién,
téng két nay cling chua phai la két luan cudi cung va con
nhiéu kiém chiing khac nhau, tly thudc vao loai sgi va dac
diém cda né.

Hinh 2.2a m6 ta vai tro cla sgi trong viéc ngan chan cac
vét nut. Dudi tac dung cla tai trong thi bé tong bi nit do
ung suat kéo. Nhu vay, khi bé tdng bi kéo thi dd6 ma rong
vét nut sé c6 quan hé véi cuang d6 chiu kéo. Vai su tham
gia clia sgi thi sé co vai tro han ché dugc dé6 ma rong vét
nut nay, do dé mdi duy tri dugc dé déo dai clia bé tong. Khi
¢6 sgi thi dudng cong quan hé cuong d6 chiu kéo va do
m3 réng vét nut sé co cudng do chiu kéo cuc han cao hon
(di€m 2 trong Hinh 2.2a) va khong bi pha hoai dot ngét nhu

6L

trudng hop khong cé sai (diém 1 trong Hinh 2.2a). Hinh 2.2a
con cho thay sgi c6 chiéu dai ngén (short fibers) thi sé han
ché& dugc nhiing vét nit nhd vi mo (microcracks), trong khi
d06 sai co chiéu dai dai han (long fibers) c6 tac dung kiém
ché& nhiing vét nut 16n han (macrocracks) sau khi cac vét
nut nho vi mo phat trién.

Hinh 2.2b mé t& dudng cong quan hé luc kéo - chuyén
vi cla mau bé tong chiu kéo truc tiép trong hai trudng hop
it sgi va nhiéu sgi. Khi ham lugng si it thi vét nit tap trung
tai mét vi tri nao do6 trén mau va dudng cong tuyén tinh dén
khi rét tai tai vi tri dat luc kéo |6n nhat, sau d6 giam tai tir ti
cung vai d6 mé rong vét ndt tai vi tri tap trung. Nguoc lai,
khi ham lugng sgi nhiéu thi vét nut sé lan truyén ti vi tri nay
sang vi tri khac, khong tap trung tai moét vi tri. Pong thaoi,
cung vdi su lan truyén vét nit lién tuc la giai doan tang ciing
(crack formation) cho dén khi dat luc kéo I6n nhat. Sau khi
vét nit lan truyén dén nhiéu vi tri khac nhau thi ¢ing suat
kéo kéo dat cuc dai va giai doan giam tai dién ra. Nhu vay,
Hinh 2.2b cho thay dugc bién dang I6n khi chiu kéo ctia bé
téng c6 ham lugng sgi nhiéu. Hién nay, trén thé gidi, nhiéu
nghién ciu tap trung vao viéc thiét ké cap phoi bé téng co
gia cudng soi dé lam sao giai doan tang cling dién ra dai va
bién dang tai di€ém c6 Uing sudt kéo I&n nhat tang, cling nhu
mau duy tri bién dang rat lau sau khi gidm tai va khong bi
pha hoai don gay dot ngét tai vi tri nao d6 ctia mau.

A

Cuong dj kéo

Pha hoai cua bé tong v6i soi
ngan

Pha hoai cua bé tong khong soi

[
>

P mé rong vét mirt

1: Vai tro cia soi nho trong viéc
han ché vét nut nho vi md

2: Vai tro cua soi dai trong viéc
han ché vét nit 16n dan

a) - Quan hé cuong ds chju kéo - @6 mé réng vét nut

«~—{F

Thiét 1ap vét nuit

Trudng hop c6 soi it
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[T —

Thiét lap vét nirt

LA~ Vét nitt tap trung cuc
bo

o)

Truong hop c6 soi nhiéu
b) - Ung xtr kéo truc tiép khi khdng cd sei va co soi
Hinh 2.2: Vai tro cda soi kich thudc nhé va Ion
trong viéc ngan chan vét nat [1]

3. PANH GIA CAC PHUONG PHAP THi NGHIEM
CUONG PO CHIU KEO CUA UHPFRC

Phuong phap thi nghiém truc ti€p (Hinh 3.1) dugc st
dung dé xac dinh nhiéu dac tinh cla bé téng c6t sgi nhu
Ung xU quan hé gila Ung suat kéo - bién dang kéo, quan
hé ng suat kéo - d6 ma roéng vét nut, giai doan sau khi dat
Ung suat kéo I6n nhat (post-peak response), bao gom giai
doan mém hoa (softening stage) hodc tang cing (strain
hardening stage), mo-dun dan hoi kéo. Kéo truc tiép cho
két qua cudng doé chiu kéo tur két qua cta thi nghiém ma
khong can phai thuc hién cac quy trinh tinh toan dya trén
két qua thi nghiém. Tuy nhién, chua cé tiéu chuan nao trén
thé gidi quy dinh ré rang quy trinh thi nghiém kéo tryc ti€p
cling nhu loai mau bé téng. Ngoai ra, c6 mét vai kho khan
khi thuc hién thi nghiém kéo truc ti€p nhu su truct gitia
bé phan kep miu va mau bé téng, su sai truc va tap trung
(ing suat tai vi tri kep mau. Diéu nay dan dén sai s6 16n cho
cuong doé chiu kéo khi so sanh véi cac chi tiéu khac ctia bé
téng. Hon nifa, thiét bi dé thi nghiém kéo truc ti€p thudng
phuc tap, gia thanh thiét bi cing nhu chi phi dé lam mau
thi nghiém cao.

Phuong phap thi nghiém kéo truc ti€p mau hinh lang
tru (prism) hodc mau tru tron (cylinder) khong c6 thay déi
tiét dién thuong dugc ap dung khi can xac dinh cuong dé
chiu kéo va quan hé (ing suéat - bién dang kéo hoac d6 mé
rong vét nut trong giai doan dan héi trudc khi mau bi nit.
Phuong phap nay khéng phu hop véi viéc quan sat day du
Ung xU kéo sau khi. Tuong tu, phuong phap kéo truc ti€p
mau hinh lang tru hodc tru tron c6 khac khac & gitia thudng
dugc st dung dé khao sat dugc ing xi mém héa clia bé
tong khi chju kéo va khong phu hgp véi ting x( tang cuing.
Nguyén nhan la do vét nut sé hinh thanh sém & ché khac
la cho thay déi tiét dién mau va kich thudc khac nhé khéng
cho phép vét nat nay phat trién réong. D& cé thé quan sét
day da ung x{ tang cing khi kéo truc tiép thi mau cé hinh
dang xuaong cho (dog-bone) la phii hgp nhat vi phan & gilia
6 chiéu dai thay ddi tiét dién I6n cho phép nhan rong va
phat trién vét nut (multiple cracking). Ngoai ra, mat ct tai
vi tri hai dau bi kep véi thiét bi kep ctia may co tiét dién I6n
hon sé tranh dugc su pha hoai cta lién két. Su thay d6i hinh
dang tiét dién mot cach tron tru tivi tri hai dau kep véi may
dén gilra mau va khong dot ngot sé lam giam Uing suat cuc
bo.Theo cac nghién ctiu gan day, dé xac dinh cudng dé chiu

kéo va uing xur khi kéo ctia UHPFRC vdi toan b dudng cong
mém héa hodc tang cling thi phuang phap thi nghiém kéo
truc ti€p mau hinh xuang ché 1a phu hop nhat [5].

Phuong phap thi nghiém gian tiép (Hinh 3.2) xac dinh
cudng dé chiu kéo thudng duoc ap dung phé bién hon
trong thuc té so véi phuong phap thi nghiém truc ti€p. Thi
nghiém ép ché mau hinh tru hay con goi la thi nghiém ctia
ngudi Brazil (Brazilian test) dugc nhiéu tiéu chuan quy dinh
ré rang nhu ASTM C469-04, AS 1012.10 [6-9]. Bén canh d¢,
Chen (1970) [8] dé xuat thi nghiém xuyén thing hai dau
cia mau hinh tru (Double punch test) hay con goi la thi
nghiém Barcelona dé xac dinh gian tiép cudng doé chiu kéo
clia bé tong va da dugc mét s6 nha nghién ciu ap dung.
Thi nghiém xuyén thang nay cho két qua chinh xac hon va
dé dang thuc hién hon so vai ép ché, dong thai hiéu qua
trong viéc danh gia ing x chiu kéo ctia bé téng cét soi.
Mét phuong phap thi nghiém gian tiép phé bién nia la thi
nghiém uén (flexural test) mau hinh lang tru. Thi nghiém
udn thudng géom uén 3 diém hodc uén 4 diém. Tuy nhién,
thiét bi dé thi nghiém uén cling phuc tap va gia thanh
cao. Thi nghiém uén ciing dugc ban hanh ré rang trong
cac tiéu chudn nhu ASTM C78-18 cho uén 3 diém, ASTM
C1609 cho uén 4 diém [1]. Nhin chung, cac phuong phap
thi nghiém kéo gian ti€p don gian hon so vdi kéo truc tiép,
tuy nhién han ché ctia kéo gian ti€p do chinh la tir két qua
thi nghiém sé phai s dung quy trinh tinh toan dé xac dinh
dugc cudng do chiu kéo.

Hién nay &Viét Nam, phuong phap thi nghiém gian tiép
dugc ban hanh rd trong cac tiéu chudn nhuTCVN 3119:1993
[10] quy dinh phuong phap xac dinh cudng do kéo khi uén
cho mau lang tru 150x150x600 hodc 100x100x400 va TCVN
8662:2011 [11] quy dinh thi nghiém cudng d6 chiu kéo khi
ép ché cho vat liéu bang cac chat két dinh. Phuong phap thi
nghiém kéo truc ti€ép hién nay van chua thdy c6 quy dinh
rd rang nao.

Kéo truc tiép mau hinh I3ng tru (prism) hogc mau try tron (cylinder)
khéng c6 thay déi tiét dién

Kéo truc tiéﬁ mau hinh Idng tru
hodc tru tron cé khdc khac (notched) & giita
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Kéo truc tiép méu hinh xuong chd (dog-bone)
Hinh 3.1: Phuong phap thi nghiém truc tiép (direct tension test)

Thi nghiém xuyén thing hai ddu (double punch test)
Hinh 3.2: Phuong phap thi nghiém gian tiép (indirect tension test)

4, KET LUAN

Mot s6 két luan dugc rat ra tur két qua nghién cdu
nhu sau:

- C6t sgi ddng vai tro quan trong trong bé téng UHPFRC
trong viéc dam bao tinh déo dai clia két cdu duéi tac dung
cla céac trudng hgp chiu luc khac nhau, han ché su lan
truyén vét nut. Tuy theo céng nang st dung ctia két cdu ma
Iua chon loai sgi cho phu hgp.

- Phuong phap thi nghiém gian tiép don gian va dé
thuc hién han so vé6i phuong phap thi nghiém truc tiép,
do d6 c6 thé &p dung cho viéc xac dinh cudng do kéo clia
UHPFRC tai hién trusing.

- D6 chinh xac clia phuong phép thi nghiém gian tiép
khoéng cao so véi phuong phap thi nghiém truc tiép.

66

- Phuong phap thi nghiém truc tiép phu hgp vai viéc
xac dinh Ung x{ kéo clia UHPFRC théng qua viéc do dugc
dudng cong quan hé Ung suat kéo - bién dang kéo hoac
Ung suat kéo - d6 ma rdng vét nit.

- Phuong phap thi nghiém truc ti€ép trén mau hinh
xuong ché phu hgp nhat vai viéc xac dinh chinh xac ting
xU kéo ctla UHPFRC vai cac giai doan mém héa hoac tang
cting. Phuong phép nay phu hgp nhat cho UHPFRC.

Tai liéu tham khao

[1]. Fehling, E.,; Schmidt, M.; Walraven, J.; Leutbecher,
T. and Frohlich, S. (2014), Ultra-High Performance Concrete:
Fundamental - Design - Example, Wilhelm Ernst & Sohn,
Verlag fiir Architektur und technische Wissenschaften
GmbH & Co. KG, Rotherstral3e 21, 10245 Berlin, Germany.

[2]. Tran Ba Viét, Luong Tién Hung (2021), Nghién ctu
céng nghé bé téng siéu tinh ndng - UHPC dé dp dung vao
thuc t€ san xudt tai Viét Nam, Tap chi Xay dung, s6 thang 9,
tr.108-112

[3]. Tran B4 Viét, L& Xuan Lam (2015), Nghién ctiu anh
hudéng ctia ham lugng sgi thép dén cdc tinh chdt cta bé téng
tinh ndng siéu cao, Tap chi Khoa hoc va Céng nghé Viét
Nam, tap 2 (7), tr.1-6

[4]. An, L.H. and Fehling, E. (2017), Influence of steel fiber
content and type on the uniaxial tensile and compressive
behavior of UHPC, Construction and Building Materials,
vol.153, pp.790-806.

[5]. K. Wille, S.; El-Tawil; A.E. Naaman (2014), Properties
of strain hardening ultra high performance fiber reinforced
concrete (UHP-FRC) under direct tensile loading, Cement
and Concrete Composites, vol.48: 53-66, ISSN 0958-9465,
https.//doi.org/10.1016/j.cemconcomp.2013.12.015.

[6]. Goaiz, H. A.; Farhan, N. A.; Sheikh, M. N.; Yu, T.; Hadi,
M. N. S. (2018), Experimental Evaluation of Tensile Strength
Test Methods for Steel Fibre Reinforced Concrete, Magazine of
Concrete Research, vol.71(8): 1-42.

[7]. Graybeal, B.A. (2006), Practical Means for
Determination of the Tensile Behavior of Ultra-High
Performance Concrete, Journal of ASTM International,
vol.3(8): 1-9.

[8]. Chen, W.F. (1970), Double punch test for tensile
strength of concrete, vol.67, 993-995.

[9]. ASTM Standard C 496-90 (1990), Test Method for
Splitting Tensile Strength of Cylindrical Concrete Speciments,
Annual Book of ASTM Standards (ASTM International, West
Conshohocken.

[10]. TCVN 3119: 1993, Bé téng ndng - Phuong phdp xdc
dinh cudng do kéo khi uén.

[11]. TCVN 8862:2011, Quy trinh thi nghiém xdc dinh
cudng do kéo khi ép ché caa vat liéu hat lién két bang cdc chdt
két dinh.

Ngay nhan bai: 18/01/2023
Ngay chap nhan dang: 25/3/2023
Ngudi phan bién: TS. Va Viét Hung

TS. Nguyén Van Tiép



KHOA HOC CONG NGHE

Nghién c(u bién doi khi hau tai Viét Nam
anh hudng dén tudi tho st dung
clia k&t cau bé tong cot thép

B TS. DAO VAN DINH

Trudng Dai hoc Giao thdng van tai
Email: daovandinhkc@utc.edu.vn

TOM TAT: Két ciu bé tdng cét thép dusi tac dong
cla mdi truong theo thoi gian sé bi suy thodi dan.
Hau hét qua trinh suy thoai cla két cau bé tong déu
lién quan dén moi trudng va bién déi khi hau. Hai co
ché chinh dan dén suy thoai cla cac két cdu bé téng
cét thép 1a: (1) suy thodi cla ban than bé téng do sun
phat t4n cdng va phan Ung kiém cét liéu; (2) suy thoai
do ¢t thép bi an mon do xam nhap ion Clo va CO,
vao bé téng. Hién nay, bién ddi khi hau dang dién ra
manh mé, két qua 1a: nhiét d6 tang, nudc bién dang
cao va nong dé CO, trong khéng khi tang nhanh. Bay
la cac yéu 16 lam thic ddy nhanh téc d6 suy thodi cla
cac két cdu BTCT va gidm dé bén va tudi tho st dung
clia chung. Viét Nam da duoc thé gisi danh gia 13
Mot trong cac nudce chiu hau qua nghiém trong clda
bién ddi khi hau. Bai bao gidi thiéu nghién ciu anh
hudng cla bién ddi khi hau tai Viet Nam dén tudi tho
s dung clia cac két cadu bé téng cét thép.

TU KHOA: Bién ddi khi hau, bé tong cét thép, &n
mon, tudi tho st dung.

ABSTRACT: Reinforced concrete structures under
the
gradually degrade over time. Most degradation of
concrete sfructures is related to the environment and
climate change. Two main mechanisms leading to
degration of reinforced are: (1) degradation of concrete
itself due to sulphate attack and aggregate alkali
reaction; (2) degradation due to corrosion of steel
reinforcement by chloride and CO, penetration into
concrete. At present, climate change is taking place
strongly, resulting in: increasing temperature, rising
sea level and increasing concentration of CO, in the
air. These are factors that accelerate the degradation
rate of reinforced concrefe structures and reduce
their durability and service life. Vietham has been
rated by the world as one of the countries suffering
serious consequences of climate change. This paper
infroduces the study of the effects of climate change
on the service life of reinforced concrete structures.

influence of the environment over fime will

KEYWORDS: Climate change, reinforced concrete,
corrosion, service life.

1.DAT VAN DE

Suxuéng cap dugc coila mot trong nhiing yéu té chinh
6 thé lam thay ddi dang ké cac tinh nang va kha nang s
dung clia két cdu bé téng [1,4, 6,7, 11, 13]. Hai co ché chinh
gdy raan mon c6t thép trong két cdu bé tong c6t thép la: an
mon thép do ion clo gay ra va an mon thép do cacbonnat
nat héa gay ra. Tam quan trong ctia an mon do clo géy ra
dugc phan anh béi s6 lugng phong phu cla cac an pham
khoa hoc tur trudc dén nay danh riéng cho hién tugng nay.

Hién tugng cacbonnat héa la hién tugng hydroxit canxi
dugc san xuat trong cac phan ting thay héa clia cac thanh
phén xi mang sé két hgp véi CO, tir méi trudng tao ra CaCO,
va nudc. Phan Ung nay la giam lugng ion OH- trong dung
dich 16 réng cla bé téng, do d6 lam dé pH cta dung dich
16 réng gidm dudi 12,5 va c6 thé do pH gidm dén 8. Két qua
cUa qua trinh cacbonat hoa lam giam gia tri pH [14] va I1&p
mang bao vé bao phu bé mat thép dugc duy tri trong méi
trudng pH cao bi hda tan va gay ra hién tugng an mon thép.

Chung ta déu biét rang t6c d6 xudng cap khéng chi phu
thudc vao tinh chat cda vat liéu va cong tac thiét ké, thi cong,
ma con phu thudc vao moi trudng khi hdu dang dién ra trong
giai doan khai thac cia cong trinh. Bién d6i khi hau cé thé lam
thay d6i moi trudng nay, dac biét la trong thdi gian dai hon, gay
tang téc qua trinh huhong, gay nit va bong tréc do an mon, lam
gidm stic khang chiu tai va tudi tho st dung clia két cau bé téng.

Viét Nam la nudc dé bi tén thuong trudc tac dong clia bién
d6i khi hau. Bién d&i khi hau lam cho nudc bién dang, séng
6 thé cao han, nhiét d tang nhanh, xam nhap man vao sau
trong dat lién, nong do CO, trong khong khi tang nhanh. Bay
chinh la nhiing yéu t8 thuc ddy nhanh qua trinh suy thoai clia
cac két cdu bé tong cot thép. N6 6 thé dan téi lam tang cac chi
phi bao tri, stia chlia tang cudng cac két cau ha tang xay dung.

Dé gbp phan cho cac ké hoach quyét dinh thai diém
bao tri, stra chlta hé théng co s& ha tang, ngudi ta can phai
c6 dugc nhiing danh gia cia moi trudng va bién déi khi hau
trén cac tinh nang cdia két cau bé tong cot thép. Bai bao gidi
thiéu nghién cttu dnh hudng cla bién déi khi hau dén tudi
tho str dung clia cac két cau bé tdéng cot thép.

2. MOT SO DAC PIEM CUA BIEN POI KHi HAU TREN
THE GIGI VA VIET NAM

2.1.Néng d6 CO, trong khdng khi tuong ting véi cac
kich ban ctia IPCC 2013

Theo Uy ban Lién chinh ph( vé bién déi khi hau (IPCC)
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(2013), bién d8i khi hau la nhimng thay déi vé mdc do trung
binh hodc su bién déi ctia khi hau tén tai trong mot thoi
gian dai (nhiéu thap ky hodc lau hon). Trong bédo céo lan
tha 5, IPCC (2013) da xay dung kich ban dua trén cach
ti€p can méi vé kich ban phat thai la kich ban phat thai
chuén (Benchmark emissions scenarios) hay dudng néng
d6 khi nha kinh dai dién “Representative Concentration
Pathways - RCP).

Kich ban RCP dua ra giad dinh vé dich dén, tao diéu
kién cho thé gii c6 c6 nhiéu lua chon trong qua trinh
phét trién kinh t&, cong nghé, dan sé... Co 4 kich ban RCP Ia
(RCP2.6, RCP4.5, RCP6.0 va RCP8.5) tuong ung vai kich ban
nong do khi nha kinh thap, trung binh théap, trung binh cao
va cao trong IPCC 2013 nhu dugc trinh bay trong Bdng 2.1 [2].

Bang 2.1. Tém tat dic trung cac kich ban, muc ting nhiét do
so véi thoi ky co'sé (1986 - 2005) [2]

Néng | Tang nhiét do
Biicxa |d6CO,| toan cau (°C) Pic diém dudng Kich ban
RCP | tdcddéng | ndm | vaonam 2100 | phan bé cudng buc | SRES tuong
nam 2100| 2100 |so véithaiky co | buic xa téi nam 2100 | duong
(ppm) | s& (1986 - 2005)

RCP85 | 85W/m? | 1370 49 Tang lién tuc ATF1
RCP6.0| 6,0W/m? | 850 3,0 Téng dan r3i 6n dinh B2
RCP4.5 | 45W/m? | 650 24 Téng dén réi 6n dinh B1
H 2
RCP26 | 26W/m? | 490 15 Batcyc dai SOW/m? | o0 g
r6i gidm

i Nghién ctu lich sir cia néng do khi CO, ctia IPCC-2007
(Uy ban Lién chinh pht vé bién d6i khi hau) tir nam1750
dén ndm 2005, nong do6 khi CO, téng tir 280 ppm lén 380
ppm [9]. Cac kich ban phat thai CO, cGa IPCC-2013 nhu
Hinh 2.1.

IPCC Representative Concentration Pathways

1200 RCP8.5
a3
g 1000
g 800
E RCP6.0
5
B 600 RCP4.5
O 400 RCP2.6
o 1 1 1 1 1 1 1 1 1

2000 2020 2040 2060 2080 2100

Hinh 2.1: Néng dé €O, tang theo thoi gian (IPCC, 2013) [10]

Theo NOAA, lugng khi carbon dioxide trong khi quyén
trung binh toan caula 414,72 ppm vao nam 2021 [12]. Trang
chu“Daily CO,” ghi nhan thang 10/2022 dat 417,51 ppm.

Gia sl téc do tdng nong do CO, la tuyén tinh, ching
ta c6 néng dé CO, tinh bang kg/m?* & ndm thit t, (Iay méc
t=0 & ndm 2022 va xem nhu néng d6 CO, ndm 2022 la 415
ppm) la:

CO,(t) = (415+ px1)x0,0019%107 (kg /m") M

Trong dé: p - Téc d6 tang CO, trung binh ndm (ppm/
nam), p phu thuéc vao cac kich ban bién déi khi hau,
(0,0019x10° la d6i ti ppm sang kg/m?).

Tirnong d6 CO, nam 2022 14 415 ppm két hop véi Bdng
2.1 ta tinh dugc p nhu Bdng 2.2.
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Béng 2.2. Téc dé tang CO, trung binh nam (p) theo cac kich bén

Kich ban p(ppmham)
RCP8.5 12,24
RCP6.0 5,58
RCP4.5 3,01
RCP2.6 0,96

2.2. Muc tang nhiét do trong khong khi tai Viet Nam
Muc tang nhiét d6 moét s6 khu vuc trong cong b6 clia
B6 Tai nguyén va Moi trudng Viét Nam “Kich ban bién ddi
khi hau”nam 2020 da dua ra nhu Bdng 2.3 [2]:
Bang 2.3. Mic tang nhiét dg tai mgt s6 ving
theo cdc kich ban bién déi khi hdu

Pia phuong Kich ban RCP4.5 Kich ban RCP8.5
Giltathé | Cudithé | Giltathé | Cudithé
ky 21 ky 21 ky 21 ky 21

Ha Noi 1,8(1,0-2,8) | 2,5(1,4-3,7) | 2,4(1,6-3,5) | 4,6(3,2-6,2)

HaiPhong | 1,6(1,0-2,4) | 2,1(1,5-3,1) | 2,0(1,4-2,9) | 3,7(2,9-4,9)
DaNéng 1,4(0,9-2,0) | 1,8(1,2-2,7) | 1,8(1,3-2,6) | 3,3(2,6-4,3)
Ca Mau 1,3(0,9-1,9) | 1,7(1,1-2,4) | 1,8(1,3-2,5) | 3,2(2,5-4,3)

3. MO HINH DU BAO TUGI THO SU DUNG CUA KET
CAU BE TONG COT THEP

3.1. Khai niém vé tudi tho st dung

Theo ACI 365.1R-17 Report on Service Life Prediction-
Reported by ACI Committee 365 dua ra cac dinh nghia nhu
sau [1]:

Tudi tho st dung - Service life - udc tinh vé thai gian s
dung hu ich con lai ctia két cau dua trén téc dé hu hong
hodc hu hong hién tai, gia sur tiép tuc tiép xic vai cac diéu
kién sir dung nhat dinh ma khéng can slia chira.

Trong ndi dung bai bao nay sé chi dé cap téi khai niém
“Tudi tho sir dung - service life’, ngudi ta c6 thé bao tri, thay
thé dé kéo dai tudi tho déap Uing tudi tho sir dung thiét ké
nhu Hinh 3.1.

Tinh ning
Giai doan Giai doan lan
khéi ddu dn truyén 3n
mon mon

YT

Chuky bao ti

nhin

Tubi tho sit dung khéng bio tri

(Service life) Thei gian

Tubi tho kinh té

Tuédi the s& dung thiét ké
(Design service life)

Hinh 3.1: Tuéj tho st dung va kéo dai tuéi tho strdung
cla céc két c5u BTCT [6]

Tuutti, K. (1980) [16] da dua ra md hinh hai giai doan
cUa tudi tho khai thac cla két cau bé téng c6t thép do la
giai doan khd&i dau dn mon va giai doan lan truyén dn mon.

1=t +t, (2)

Trong do: t, - Giai doan khdi dau &n mon; t, - Giai doan
lan truyén &n mon.



Hai co ché& &n mon c6t thép trong bé tong la: An mon
do ion clo gay ra va dn mon do cacbonnat hoa.

3.2. Giai doan khéi dau 3n mén do ion clo gay ra

Giai doan khai dau an mon la thai gian ké tir khi két cau
bat dau ti€p xuic vdi ion clo cho dén khi ion clo xam nhap
vao bé tong tap trung trén bé mat cét thép dat dén ngudng
nong dé gay an mon.

M6 hinh du bao thai ky khéi dau an mon dua trén dinh
luat thu hai cta Fick nhu dudi day.

Phuong trinh vi phan bai toan mét chiéu:

acxn _ 6ZC(;c,t) 3)

ot Ox

Trong do: C(x,t) - Néng do ion clo tai chiéu sau x va thoi
gian t; D - Hé s6 khuyéch tan clo trong bé téng; x - Chiéu
day tinh tir bé mat clia bé téng; t - Thai gian.

Khi C(L,t) = C, dn mon bét dau xay ra, C, la nguéng
néng do ion clo gay an mon thép.

Hé s& khuéch tan ion clo trong bé téng trén thuc té
khéng phai la hdng s6 ma né phu thudc vao tudi clia bé téng,
nhiét d6 va dé am clia moi trudng va dugc tinh nhu sau [4]:

D = D,,.exp(=0,1655F). £ (1).f (T).f (H) @)

Trong do: D, - Hé s6 khuéch tan ion clo trong bé tong &
tudi 28 ngay va nhiét do 20°C (293 K); SF - Ham lugng mudi
silic; f(t) - Hé s6 tudi clia bé tong; f(T) - Hé s nhiét do va
f(H) - Hé s6 d6 &m.

Hién nay, c6 cac thuat toan dé xac dinh thoi gian khéi
dau an mon nhu: Duracrete, Lifecon, Life 365, LifeconBridge.

3.3. Giai doan khéi dau 4n mén do cacbonnat héa
gayra

M6 hinh du bao thai gian khai dau an mon c6t thép do
cacbonnat héa gay ra theo kich ban bién ddi khi hau néng
dé CO, trong khong khi tang theo cac nam [8].

2 a

x0,0019%10- (415t+§.ﬁ) (5)

Gidi phuang trinh 15 khi p>0, v6i x = L, ta c¢ t tinh
bang ndm nhu sau:

_ B+ B -44C, ©

t

24
Trong do:
Dk f(T)f(H
4, :1,9§Mx10’“x365x24x3600 (m¥ham) (7)
a

Deo b f (D) f(H)

B =0,76 x107 x365x24x3600 (M¥hdm) (8)
a
L2
C=- 5 (m?) ©
L, la chiéu day 16p bé téng bao vé (m).
Do, 1.1 = Deo, Xk, < f(T)% feor(H) (10)

‘ be
K :(J (11

t_- S6 ngay bao dudng bé tong (ngay); b_- S6 mi clia
hoi quy, b_=-0,567;
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. Jz.s
(12)

1-H>

fc02 (H)= (
ref

Trong d6, H la d6 dm tuang déi clia 16p cacbonnat hoa
(%) vaH_la d6 am tham khao H _=65%.

3.4. Giai doan lan truyén an mén thép

Giai doan lan truyén &n mon la thai gian ké tur khi c6t
thép bat dau bj an mon téi khi dn mon gay nat hoan toan
bé tong bao vé, do dai khoang thoi gian nay cé thé tinh
nhu sau [15]: ,
Z—L.j—;l:i(r‘)+L)z+}’“2 +v }-wa‘} -1

(n+L)-rp d (13)

(n=1)d,

Trong dé: d - Budng kinh thép; L - Chiéu day I6p bé tong
bao vé (mm); 6,=12,5-20,0 um; r,=0,50d+6; k=0,2; f’sp la
cudng dé chiu kéo clia bé tong (MPa); v_- Hé s6 poisson v,
=0,18-0,20; E_, - M6-dun dan hoi c6 hiéu; n - Hé s6 ng thé
tich ca sdn pham &n mon; i - Mat d6 dong dién an mon
(MA/cm?);

E

E
t,=26,799(d + kL) x

4. KET QUA KHAO SAT
4.1. Khao sat tudi tho sit dung do xam nhap ion clo
4.1.1 86 liéu vat liéu va két cdu
Bdng 4.1 1a s6 liéu thiét ké clia mot cay cau vuot bién da
xdy dung tai vung bién mién B3c Viét Nam vao nam 2014 va
hoan thanh nam 2017.
Béng 4.1. Bang sé'liéu vé vat liéu va két cau

Bé . . Chi’éu d’\éy Bé t6ng
B L(i?l Du:o‘ng Jdp bg o
ket t::;t;» (Ir(:r‘:) toneébao < | giat'|
cau (mm) (MPa) | w/c SF(%)
cot 32 120 4 |036| 0
. doc
Tru cau Cat
. 16 100 40 036 0
dai
Dim | 13 65 50 1033, 0
" doc
hop Cot
DUL o 16 50 50 | 033 0
dai

Tru cau nam trong vung thay triéu, dam cau nam trong
vung khoéng khi bién.

4.1.2. S6 liéu vé méi trudng va khi hdu

Nong dé clorua bé mat cla cac két cdu bé tong sé lay
theo Life 365. D6 am cla bd phan tru cau ndm trong viing
thay triéu la bao hoa 4m, dé dm cla bé tong dam cau lay
theo dé am tuang ddi clia khéng khi trung binh nam cla
cac vung bang A.10 ctia QCVN 02:2022 [3] (Bai Chay 82,4%)
(Bang 4.2). S6 liéu nhiét dé trung binh ndm va muc ting
nhiét dé lay nhu Bang 2.3.

Béng 4.2. Néng dé clorua bé mat va dé am

a A R n- Cs | Técdd tich | Db
Bophan | Vungméi | .01 | oy c111] | &m
két cau truong bién (%) (%/nam) | (%)
Trucau | Vungthuytriéu | 0,80 | Turc thoi 100
Dam hop| Khéngkhibién | 0,60 0,04 82
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4.1.3. Két qua cua khao sdt
Hai m6 hinh phan mém la Lifeconbrige [5] va Life 365 [11] dugc st dung dé khéo sat.
Cac két qua dugc thé hién trong Bdng 4.3, 4.4, 4.5 va Hinh 4.1, 4.2 nhu sau:

Béng 4.3. Murc dé gidm tudi tho st dung theo cac kinh ban cda tru cdu

Cét thép Kich ban M hinh %giamciat, % gidam cha t, % giam cta t
Lifconbridge 8,45 529 7,39
RCP4.5-1 -
RCP4.5 Life 365 9,15 0,00 6,43
Lifconbridge 12,31 6,82 9,77
RCP4.5-2 -
. Life 365 12,40 0,00 7,92
Cét dai - -
Lifconbridge 12,70 6,82 9,77
RCP8.5-1
Life 365 12,70 0,0 7,92
RCP8.5 - -
Lifconbridge 23,49 11,68 16,55
RCP8.5-2 -
Life 365 23,56 0,00 13,86
Lifconbridge 8,93 5.26 8,11
RCP4.5-1 -
Life 365 8,8 0,00 6,97
RCP4.5
Lifconbridge 11,61 6,81 10,53
RCP4.5-2 -
. Life 365 11,45 0,00 9,06
Cét doc - -
Lifconbridge 11,61 6,81 10,53
RCP8.5-1
Life 365 11,45 0,00 9,06
RCP8.5 - -
Lifconbridge 19,64 11,76 17,88
RCP8.5-2 -
Life 365 19,82 0,00 15,68
% Mirc df gidm tudi tho sir dung % Mirc d9 gidm tudi tho sir dung
dua trén cot dai dim ciu dua trén cot doc dim ciu
12.00 14.00
10.00 12.00
800 10.00
8.00
6.00
6.00
4.00 4.00
2.00 I I I 2.00 II I I
0.00 0.00
RCP4.5-1 RCP4.5-2 RCP8.5-1 RCP8.5-2 RCP4.5-1 RCP4.5-2 RCP8.5-1 RCP8.5 -2
m Lifeconbridge  m Life 365 o Lifeconbridge M Life 365

Hinh 4.1: Mic d6 gidm tuéi tho st dung cta tru cdu theo cdc kich ban khédc nhau
Béng 4.4. Murc dé gidm tudi tho st dung theo cac kinh ban ctia ddm cau

Cé8t thép Kich ban M4 hinh % giam ctia t, % giam cua t, % giam cta t
Lifconbridge 4,44 5,36 4,63
RCP4.5-1
Life 365 5,08 0,00 3,37
RCP4.5
Lifconbridge 5,93 714 6,17
RCP4.5-2
. Life 365 6,78 0,00 4,49
Cot dai
Lifconbridge 5,93 714 6,17
RCP8.5-1 -
Life 365 6,78 0,00 4,49
RCP8.5 - -
Lifconbridge 10,37 11,90 10,68
RCP8.5-2 -
Life 365 11,02 0,00 7,30
Lifconbridge 515 543 521
RCP4.5-1 -
Life 365 5,06 0,00 3,67
RCP4.5 - -
Lifconbridge 6,70 6,89 6,74
RCP4.5-2 -
. Life 365 6,33 0,00 4,59
Cétdoc - -
Lifconbridge 6,70 6,89 6,74
RCP8.5-1 -
Life 365 6,33 0,00 4,59
RCP8.5
Lifconbridge 11,34 11,90 11,45
RCP8.5-2 -
Life 365 11,39 0,00 8,26
% Mirc d giam tudi tho sit dung % Mic dd giam tudi tho sit dung
dua trén cot dai dAm cau dua trén cot doe dam cau
12.00 14.00
10.00 12.00
8.00 10.00
8.00
6.00
6.00
LY 4.00
= Iy Sl h
0.00 0.00
RCP4.5-1 RCP4.5-2 RCP8.5-1 RCP8.5-2 RCP4.5-1 RCP4.5-2 RCP8.5-1 RCP85-2
m Lifeconbridge  m Life 365 m Lifeconbridge M Life 365

Hinh 4.2: Murc d gidm tudi tho st dung cla dam cu theo céc kich ban khac nhau
4.2. Khao sat tudi tho st dung do cacbonnat héa
4.2.1. 56 liéu ddu vao cua khdo sdt
Mot két cdu bé téng c6t thép xay dung tai khu vuc Ha Noi, thép dai dudng kinh 10 mm, chiéu day 16p bé tdng bao vé 40
mm, két cdu dugc che chan khéi mua. Cac déc trung clia vét liéu bé tong nhu sau: bé téng f! = 28 MPa, lugng xi mang 380

/0



kg/m3; lugng nudc: (170 litym® (N/X=0,45); ty trong cUa xi
mang: 3.100 kg/Mm?3; thai gian bao dudng: 2 ngay; nhiét do
trung binh ndm va tang nhiét d6 nhu Bdng 2.3.Nong d6 CO,
hién tai la 415 ppm, muc téang CO,nhu Bdng 2.2.

4.2.2. Két qua cua khdo sdt

M6 hinh phan mém UTC1 (dé tai cdp Bo Gido duc va
Dao tao ma CTB 2014 - 04 - 01 do Pao Van Dinh lam chu
nhiém) dugc sir dung dé khao sat. Cac két qua dugc thé
hién trong nhu Bdng 4.5 va Hinh 4.3 sau:

Bang 4.5. Mirc d6 gidm tudi tho str dung theo céc kinh ban

cua két c4u bé téng cét thép

~ o .9 ° ] o .2
Cczt Kich ban % ?|am % glam %o ?lam
thép i cuat | cuat, cuat

RCP4.5 | RCP4.5-1 | 16,60 5,28 15,04

ot RCP4.5-2 | 1839 | 694 | 1680
dai RCP8.5-1 | 3369 | 694 | 2998

RCP8.5
RCP8.5-2 | 37,52 11,73 33,94

% Mirc d giam tudi tho sir dung dua
trén cic bon nat hoa

15.0
10.0
5.0
0.0

RCP4.5-1 RCP4.5-2 RCP85-1 RCP8S5-2

Hinh 4.3: Mic dé gidm tuéi tho strdung do cacbonnat héa

theo cac kich ban khac nhau

4.3. Nhan xét két qua khao sat

4.3.1. D6i vdi tudi tho st dung do xam nhdp ion clo

DEi vai tru cdu muic d6 gidam thai gian khai dau an mon
thuong 16n hon muic d6 giam thaoi gian lan truyén an mon.

DaGi vai dam cau miic d6 giam thai gian khai dau an mon
gan tuang dong muc do giam thaoi gian lan truyén an mon.

Muc do gidm tudi tho sir dung clia dam cau (tu 3,37 -
11,45%) la it hon so véi tru cau (6,43 - 17,88%).

M6 hinh Life 365 ldy thai gian lan truyén an mon déc lap
la 6 nam, trong khi mo hinh Lifeconbridge xem thai gian lan
truyén an mon phu thudc vao két cau vat liéu va moi truong.

4.3.2.D6i vdi tudi tho st dung do cacbonnat héa

Mtic d6 giam thai gian khéi dau &n mon 16n hon nhiéu
muic d6 giam thai gian lan truyén an mon.

Mdic d6 gidm tudi tho st dung do cacbonnat héa I6n hon
50 VGi muic d6 gidm tudi tho st dung do xam nhéap ion clo.

5.KET LUAN

- Mét su phan tich anh hudng clia bién ddi khi hau tai
Viét Nam theo 2 kich ban RCP 4.5 va RCP 8.5 da dugc tinh
toan cho hai trudng hgp gitia thé ky 21 va cuéi thé ky 21.

- MUc @6 gidm tudi tho st dung do xam nhap ion clo
I6n nhat a 17,88% véi tru cau cho kich ban RCP 8.5-2.

- MUrc d6 gidm tudi tho st dung do cacbonnat hoéa I6n
nhat 1a 33,94% vai kich ban RCP 8.5-2.

- Cac két cau bé tong c6t thép nam trong vung khi hau
khé sé nhay cdm vai cacbonnat héa manh hon véi bién déi
khi hau.

- Cac két cau bé tong c6t thép nam trong vung khi hau
bién va vung nudc man xam nhap ciing sé bi anh hudng
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nhiéu clia bién ddi khi hau do nudc bién dang.

Tai liéu tham khao

[1]. ACI (2017), ACI 365.1R-17- Report on Service Life
Prediction, ACI Committee 365.

[2]. B4 Tai nguyén va Mo6i trudng (2020), Kich ban bién
déi khi hau phién bdn cdp nhat ndm 2020, NXB. Tai nguyén -
Moi trudng va Ban d6 Viét Nam.

[3]. B& Xay dung (2022), QCVN 02:2022/BXD-Quy chudn
ky thudt Quéc gia vé S6 liéu diéu kién tu nhién ding trong xdy
dung chd bién, Viét Nam.

[4]. Bao Van Dinh (2013), Du bdo thoi gian khéi ddu dn
mon thép trong bé téng do phai nhiém Clo, Tap chi Khoa hoc
GTVT, 41, tr.5-8.

[5]. Bao Van Dinh (2014), Du bdo tudi tho sir dung cta
cdu bé toéng cdt thép ven bién Viét Nam do xdm nhdp clo,
Trudng Dai hoc GTVT, Ha Noi, Viét Nam.

[6]. Pao Van Dinh (2015), Nghién cuu cdc bién phdp kéo dai
tuéitho strdung ctia cdc két cdu bé téng cét thép phoi nhiém clorua
trong méi trudng bién, Tap chi Khoa hoc GTVT, 49, tr46-51.

[7]. Dao Van Dinh (2021), A model for prediction of time
from corrosion initiation to cracked concrete cover considering
the effect of load, International Journal of Advanced Research
in Engineering and Technology (IJARET). 12(3), tr.805-814.

[8]. Dao Van Dinh (2018), Research on prediction of
the initiation time of carbonated induced steel corrosion in
reinforced concrete structures, International Journal of Civil
Engineering and Technology (IJCIET). 9(9), tr.1747-1754.

[9]. IPCC-2007 (2007), Climate Change 2007-the Fourth
assessment report, Cambridge University Press, United Kingdom.

[10]. IPCC-2013 (2013), Fifth assessment report of the
intergovernmental panel in climate change, Cambridge
University Press, Canbridge, UK.

[11]. Life-365 (2020), Life-365 Service Life Prediction
Model, Life-365™ Consortium Ill, ch( bién, US.

[12]. LINDSEY, REBECCA (2022), Climate Change:
Atmospheric Carbon Dioxide, truy cap ngay JUNE 23.

[13]. NCHRP (2006), NCHRP- REPORT 558-Manual on
Service Life of Corrosion-Damaged Reinforced Concrete
Bridge Superstructure Elements, NATIONAL COOPERATIVE
HIGHWAY RESEARCH PROGRAM, WASHINGTON, D.C.

[14]. Parrott, L. J (1987), A Review of Carbonation in
Reinforced Concrete.

[15]. Pham Duy Hu, Bui Trong Cau, Dao Van Dinh
(2014), Du bdo thdi gian lan truyén dn mon c6t thép trong két
cdu bé téng cét thép do dn mon clorua, Tap chi Cau dudng
Viét Nam, 4, tr.11-15.

[16]. Tuutti, K. (1980), Service life of structures with
regard to corrosion of embedded steel, Proceedings of the
International Conference on Performance of Concrete in
Marine Environment, ch( bién, ACI SP-65, tr.223-236.

Ngay nhan bai: 17/02/2023

Ngay chap nhan ding: 16/3/2023

Ngu6i phan bién: TS. Tran Viét Hung
TS.Pao Sy Pan

/1



KHOA HOC CONG NGHE

Nghién clu xay dung hé théng quan trac tu déng
canh bdo an toan cdng trinh bén cang

B PGS. TS. NGUYEN THI BACH DUGNG"™; TS. LE VAN HIEN; ThS. TRAN BUC CONG

Truong Dai hoc Giao thdng van tai
Email:“ntbachduong@utc.edu.vn

TOM TAT: Hién nay, céng tac kiém dinh cac cong trinh
bén cdng dang dugc quan tam, trong dé quan frac 1a
mot frong nhiing hang muc chinh. Nghién ciu Ung
dung quan trac tu déng céng trinh bén cdng trong thoi
gian khai thac th khi céng trinh thi cong khéng dung
nhu thiét k&, khi cong trinh gap su cé trong khai thac,
thién tai, déng dat cting nhu khi diéu kién khai thac
thay déi tr& nén rat can thiét. Phuong phap quan tréc
tu déng hay con goi la do déng thoi gian thuc (Real
Time Kinematic - RTK) cho phép do duoc toa dé diém
dat may (tfram rover) ngay tai thuc dia nho viéc xt ly tic
thoi s6 liéu thu vé tinh tai tram cé dinh (fram base) va
tram di déng (tram rover) trén bod x ly s6 liéu chuyén
dung di kém. Bai bao gidi thiéu két qua nghién ciu ky
thuat do va thiét 1ap hé GNSS - RTK trong quan frac
chuyén vj lién tuc tu déng canh bao an toan céng trinh
bén cang tai Viét Nam. Diac biét, nghién clu xay dung
tich hop cac tinh huéng rdi ro va chuyén vi ngudng dam
bao kip thoi cdnh bdo mét cach tu ddng gop phan cha
déng hon nita trong céng tac phong chéng cac rdi ro
do thién tai, hoat déng khai thac cdng va ddm bdo phat
rién bén viing méi trudng.

TU KHOA: Tau giam tai, quan trac tu déng, danh gia
két cdu cang, cong nghé GNSS - RTK, chuyén vi két
ciu ciu cang.

ABSTRACT: Now, the inspection of port facilities is
being concerned, in which monitoring is one of the main
items. Research and apply automatic monitoring of
port works during trial operation, the construction works
are not as designed, the works encounter problems in
exploitation, natural disasters, and earthquakes as well
as when the operating conditions are not as planned
change becomes essential. The automatic monitoring
method, also known as Real Time Kinematic (RTK),
allows measuring the coordinates of the location of the
machine (rover station) in the field by instantaneous
processing of satellite data at the fixed station (base
station) and mobile station (rover station) on the
accompanying dedicated data processor. This paper
intfroduces the results of research on measuring
techniques and setting up the GNSS - RTK system in
continuous displacement monitoring to automatically
warn the safety of port facilities in Vietnam. Especially,
research and integrate risk situations and threshold
displacement fo ensure timely automatic warnings,
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contributing to more proactive in preventing risks
caused by natural disasters, and port operations and
ensuring environmentally sustainable development.

KEYWORDS: Offloading Vessel, Port Structural
Assessment, automatic monitoring, GNSS - RTK
techniques, port structure displacement.

1.DAT VAN BE

Trong cac cong tac thirtai, kiém tra, kiém dinh chat lugng
cd s& ha tang bén cang thi viéc danh gia diéu kién 6n dinh két
cau hau nhu con kha so sai, chua chinh xac hodc chua mang
tinh thdi su (real time). Phuong phép do dac truyén thong véi
Ung dung may toan dac dién ti hay do GNSS tinh da duogc
(ing dung phé bién trong thuc tién. Nhugc diém ctia phuong
phéap nay la két qua do dac rdi rac, phu thudc vao loai may,
nha san xuat va ngudi do, dic biét khong thé dap tng do
chinh xac vai két cau dao ddng co tan s6 1 Hz. Quan ly va xdr
ly tin hiéu la budc tach rdi, cac chuyén vi can theo doi phai
tinh truc ti€p. Dé chinh xac clia chuyén vi cdc méc do dac cho
kiém dinh dinh ky hay su 8 véi gié tri ban dau chi phu hop
V@i trudng hgp cung mot loai may, cing mét ngudi do.

VGi cac cong trinh chiu anh hudng nhiéu cta cac yéu
t6 khac nhau dén chuyén vi (hay dao dong), phuang phéap
toan dac dién ti hay GNSS tinh khéng thé dap (ng dugc
cdng tac quan sat tuc thai (real-time). Dac biét trong diéu
kién tai trong, diéu kién khai thac két cdu cé su thay déi
dang ké hoadc két cdu bén cang bi tai nan, thi cong sai thi
phuong phap quan tric théng thudng cho danh gia su én
dinh két cau la thu doéng anh hudng dén van dé an toan,
canh bdo sém va doanh thu cda cang.

Hién nay, phuong phap GNSS - RTK quan trac tu dong
hay do dong xu ly tic thai khdc phuc nhimng nhugc diém
ké trén (1). Xu huéng tuang lai cac thiét bi GNSS ngay cang
dugc cai thién manh mé vé nang cao dé chinh xac, han ché
anh hudng clia cac yéu t6 gay nhiéu tin hiéu khi do dac, lam
cho két qua do GNSS - RTK c6 d6 chinh xac cao (c& milimet).

K¥ thuat do RTK
Ang-ten s hd \ &
thé N
A\ cl?uyéen l\tf 10-20 km Hinh 1.1:
Nguyén ly
NEA XN phuong phép do
Tram co s& Tram rover NSS - RTK

Ky thuat do GNSS - RTK da, dang dugc nghién cuu va Ung
dung dé€ quan trac chuyén vi clia cong trinh trong cac hé théng



quan trac stic khde két cau (SHM) nhu cong trinh siéu cao tang
hay cau hé day nhip I6n [4, 5]. D{ liéu quan trac bao gém ca
short-term va long-term thu dugc c6 thé dung nghién ctu,
phan tich trinh trang stic khde clia két cau, phét hién hu héng
va dubéo chuyén vi két cau trong tuang lai. Trong linh vuc quan
trdc cac cong trinh cau cang hay an toan hang hai, hé théng
quan trac stic khde két cau - SHM da va dang dugc nghién ctiu
va Uing dung [2, 3]. Tuy nhién, cac nghién ctiu con mang tinh
cuc b, tap trung vao mét s6 déi tugng dac trung trong mot
khoang thdi gian quan trac ngan, hay néi cach khac cac ditliéu
cling luén phai dugc ngudi theo déi, giam sat lién tuc dé kip
thai phat hién rdi ro khi phat hién. Trong [1] dé cap mét phan
clia nghién ctiu cdnh bao muc do rdi ro mét cach tu dong.

Bai bdo di sau vao viéc thiét lap hé théng quan trac tu
déng canh bao an toan céng trinh bén cang cling nhu gidi
thiéu cac két qua nghién ciru mai phu hop véi cude cach
mang cong nghé 4.0.

2. NGUYEN LY VA QUY TRINH QUAN LY VA XU LY
DU LIEU QUAN TRAC

Mét quy trinh day du vé quan ly va xt ly dir liéu quan
trac bao gom 4 khoi thanh phan dugc mé ta chi tiét trong
Hinh 2.1. Khéi 1 va 2 la cac phan hé chiic ndng ctia nguyén ly
phuong phap do GNSS-RTK, trong d6, khéi 1 1a bo phan mém
¢6 chiic ndng thu tin hiéu do GNSS/GPS quan ly theo tiing du
an va tiing thong tin diém do cu thé; khéi 2 ¢6 chiic nang xd
ly ditliéu trén server va truyén dan dt liéu do dén ngudsi dung
phuc vu cho cac budc phan tich dirliéu chuyén sau tiép theo.

Hinh 2.1: So'dé quy trinh quan Iy va x& Iy di¥ liéu quan tric

Khdi 3 va 4 1a hai phan hé dugc nhém tac gia phat trién
xay dung mdi, tich hgp véi khéi 1 va 2 d€ hoan thién hé théng
dung trong quan trdc cong trinh ndi chung va quan trac
chuyén vi cau cang noi riéng. Khéi 3 ¢6 chiic nang hién thi d
liéu quan trac truc tuyén trén cac thiét bi dién ti (may tinh,
dién thoai di dong) théong qua hé théng quan ly tai khoan
ngudi dung dugc cung cdp theo tling du an khac nhau. Trong
kh&i nay, ngudi dung cé thé truy van va tai vé lich st di liéu
quan trac phuc vu cho cac budc phan tich chuyén sau.

Khéi 4 c6 chiic nang canh béo truc tuyén vé cac chuyén vi
bat thuding xay ra trong qua trinh quan trac thong qua cac giao
thuc khac nhau nhu: gui tin nhan canh bao tuic thoi dén cac
tai khodn quan ly lién quan (khi ngudi dung khong c6 mat tai
cong trinh); phat tin hiéu canh béo thong qua dén chiéu sang
va am thanh tuic thaoi tai van phong quan ly trén céng trinh.
Tin hiéu canh béao dugc thiét lap dua trén cac gia tri nguéng
chuyén vi thiét ké cho phép, cai dat trén hé théng quan trac.

Dua trén quy trinh quan ly va xt ly dir liéu quan trac,
mot hé théng quan trac dugc xay dung hoan thién bao gém
hé thong cac thiét bi phan cling va cac mé-dun phan mém.
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3. THIET LAP HE THONG QUAN TRAC TU DPONG
CANH BAO AN TOAN

3.1. Thiét lap hé théng quan trdc GNSS cho céng
trinh bén cang

Nguyén tac ciia cdng nghé GNSS la quan sét tin hiéu vé
tinh tir khéng gian. Do dé, vi tri 1ap dat cadc may thu GNSS
can phai c6 mét s6 yéu cau nhu tdm nhin thoang vao khéng
gian, tranh cac thiét bi gay nhiéu tin hiéu nhu cac tram dién
cao thé, cung cap ngudn dién dam bao may thu hoat déng
24/24h hang ngay. DGi vai quan trc chuyén vi bén cang, cac
vi tri Iap dat may thu GNSS can dam bao cac yéu cau sau day:

-Tram co sa: Lua chon 1 tram co s& tai mét vi tri thong
thoang vé khong gian, nam ngoai pham vi cong trinh (cach
cdng trinh khodng 1 dén 2 km) va dam béo 6n dinh trong
suét qua trinh quan trac.

- Tram do: Cac may thu GNSS dugc gan c6 dinh tai cac
diém dac trung ndm trén cong trinh cau cang. Cac diém dac
trung la cac diém c6 kha nang chuyén vi cao dudi tac dong
cla ngoai luc, dugc lua chon dua trén cac tinh toan thiét ké
két hgp véi khao sat thuc té déi véi cac vi tri cd nguy ca cao
bi xé dich, nuit gdy do tdc dong cua tai trong, khong bj anh
hudng bai cac thiét bi khai thac trong khu vuc cang...

- Tram co s& va cac tram do dugc thiét lap két n6i véi
nhau théng qua giao thuc khong day nhu st dung séng
radio hoac 3G/4G.

3.2.Thiétlap canh bao an toan cho céng trinh bén cang

Thiét 1ap cac tinh huéng canh bao sém dugc thiét lap
theo dinh ky ctia kiém dinh, theo hang ndm va theo su ¢
bat thudng. Cac chuyén vi dugc quan tam bao gém chuyén
vi ngang, chuyén vi thdng ding cau tau. Nguéng canh
bao s6m chuyén vi theo phuang ngang ky hiéu la dY, theo
phuong thang ding ky hiéu la dZ.

Ngudng canh bao dugc cai dat dinh ky theo nam tir ngay
hoan cong. Theo d6, dY xac dinh nhu sau (dZ tuong tu):

2dY =dY [+|dY| (mm) vadY < dY, M
dY=1[dY_|+[dY,| (mm),dY, < dY, )
Trong do:

-dy, - Chuyén vi ngang va ding cho phép cla cong
trinh bén theo thiét ké;

- dy, - Chuyén vi du so vdi toa dd ban dau sau hoan
cOng tai thoi diém cai dat;

-dY - Chuyén vi du so vdi toa dé sau hoan cong theo
kiém dinh gan nhat, trong trudng hgp céng trinh chua c6
kiém dinh lan dau chuyén vi du cé gia tri bang 0;

- dY,, - Chuyén vi du theo nam khai thac thir i dugc xac
dinh nhu sau:

+NéudyY, =dY */n, dY, =dY,;

+Néu Néu dY < dY *i/n, dY, =dY *i/n-dY_.

n - S nam khai thac cong trinh theo thiét ké.

Khi dY > dY *i/n; dY, = 0, lic nay néu ngudng canh
bao xac dinh theo céng thiic 3 khi chua tién hanh stia cha
cho sudt khoang thai gian quan trdc dén khi kiém dinh 1an
ti€p theo va cap nhat lai ngudng chuyén vi theo nam nhu
cong thuc 1.

2dY =(dY [+|dY|=[dY ]+ +[dY|= (mm);dY <dY,  (3)

- dY, - Chuyén vi I&n nhat c6 kha nang xay ra trong nam
khai théc, xac dinh bdi trudng hgp t6 hgp tai trong gay ra
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bat lgi nhat cho chuyén vi ngang, ding theo thiét ké hoac
thuc té khai thac trong diéu kién mai. N6 1a cac chuyén vi
I6n nhat trong cac trudng hop t6 hap nhu sau:

+ La chuyén vi trong t6 hgp c6 tau 16n nhat trong thai
gian co6 bao du kién theo kich ban;

+ La chuyén vi trong t6 hgp c6 tau I16n day tai cap bén
du kién theo kich ban;

+ La chuyén vi chuyén vi trong t6 hop c6 tau I6n day tai
neo va can truc dich chuyén du kién theo kich ban;

+ La chuyén vi trong t6 hop cé tau 16n khéng tai neo va
can truc dich chuyén du kién theo kich ban.

Trong trudng hop [dY| > dY, - [dY,| thi &n dinh [dY| =
dy,-[dY,|.

Mot s6 hinh anh vé phan mém thiét 1ap cling nhu cac
thao tac trén web.

o 54 04 & 0 S A e a5 Luomenne

Hinh 3.1a: Cai dét théng s6
chuyén déj cua hé toa do

B. %9

Hinh 3.1b: Dat thuéc tinh
Ellipsoid

1

120 ot 5 £ G i v v i [T

Hinh 3.1c: Thu tin hiéu tur cac

Hinh 3.1d: Luu trir di¥ liéu trén
diém quan tric

mdy chd

' ; ;‘:w\kwwwmﬂw "

T e

B et

—d ) Wibeds,
Hinh 3.1e: Thu tin hiéu t&rcac  Hinh 3.1g: Xem dif liéu gidm sét
diém giam sat GNSS trong thoi gian thuc

4. THUC NGHIEM HE THONG CANH BAO AN TOAN
TAI MOT BEN CANG

4.1. GigGi thiéu truéng hop cau cang ti€p nhan tau
I6n gidm tai

* Cdu tau thudc Cang Sai Gon:

Theo thiét k& ban dau, cau tau ti€p nhan tau container
20.000 DWT va tau bach hda téng hgp 30.000 DWT. Trong thdi
gian khai thac thr cau tau ti€p nhan tau 60.000 DWT giam tai
ra vao, vai sa d6 neo tau va mat bang nhu Hinh 4.1 sau:

Hinh 4.1: M3t bang cu tau tiép nhan tau 60.000 DWT gidm t3i

7t

4.2. Thiét l1ap hé théng quan tréc lién tuc trong thai
gian khai thac thi

T6 chuyén gia da lua chon va thi cong 13p dat thiét bi do
quan trac thudng xuyén tai 1 vi tri dac trung gan CV1A (c6
chuyén vi ngang I&n nhat va chiu anh hudng luc neo/va lén
nhat tau trong tai 16n giam tai).

Hinh trén thé hién thiét bi quan trac dugc 13p dat co
dinh tuong Uing tai cac cau tau.

Hinh 4.2: Vj tri I3p thiét bj quan trac tu déng
tai c3u tau gan méc CV1A
4.3. Két qua chuyén vi thu dugc
Dudi day la thong ké tau I6n giam tai New Liu Linhai
55.676 DWT, Xin Xiang Hai 56.111 DWT gidm tdi trong thdi
gian khai thac thdr clia cdu cang nghién ctu va cac két qua
thu dugc.

Hinh 4.3: Biéu dé chuyén vj truong hop
€6 tau XIN XIHANG HAI c3p cang

Béng 4.1. Gia tri chuyén vi dic trung

Chuyén vi (mm)

Trudng Doc cau Ngang cdu | Thang ding
hop | L6n | Nhé | Lén | Nhd | Lén | Nhé

nhat | nhat | nhat | nhat | nhat | nhat

Trudc khi

c6 tau
Tau cap 18 -18 27 -19 27 -42
Taura 11 -08 13 -09 27 -21
Khong

tai
4.4. Kich ban thit nghiém canh bao gia dinh tai mot

s6 cau cang

Chuang trinh tich hgp ctia hé thong giam sat GNSS sau
doé dugc thr nghiém trong truong hop canh bao [4]. M6t
hé théng giam sat GNSS dugc tao ra, bao gém mét tram co
s@ va hai tram tu hanh khac. Thiét bi canh bao dugc tao ra
dé két ndi vai hé théng giam séat thong qua két ndi khong
day nhu wifi hodc 3G/4G. Chuong trinh tich hgp dugc chay
trén mot trang web c6 thé truy cap bang may tinh hodc
dién thoai di dong. Hinh 4.4 cho thay cac thiét bi canh bao
dugc b6 tri trén dia di€ém bén cang nghién ctu. Khi su dich
chuyén clia diém giam sat dugc quan sat béi may thu GNSS

10 -07 1 -10 20 -20

10 -10 10 -1 21 -19
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vUuot qua ngudng, thi cac tin hiéu canh bao sé phat ra bang
anh sang va am thanh. Hinh 4.5 hién thi cac tin nhan canh
bao dugc gti dén tai khoan Zalo dé€ ngudi quan ly cé thé
nhan dugc tin hiéu canh bo tirhé théng ngay ca khi khong
c6 mat tai van phong giam sat. Hinh 4.6 cho thay quan sat
thai gian thuc trén dién thoai di dong.

: .

b

Hinh 4.4: Hé théng canh béo thir nghiém

07:58 & @ . -

& Nguyén Kim JSC

B saiss toa d6 N vuot qua gidi han.
Sai s6 toa do N vuot qué gii han.
Sai sG toa do N vugt qua gidi han.
Sai sG toa d6 N vugt qua gi¢i han.
Sai 8 toa dd N vugt qué gidi han.

Sai s6 toa do N vuot qué gidi han.

Hinh 4.5: Tin nhan trén tng dung Zalo (Di déng)

B ool & N\

Hinh 4.6: Loa bao, dén sdng canh bdo an toan khi vuot ngudng

Hinh 4.7 thé hién trudng hop canh béao vé thi nghiém
do tac dong clia tai can truc. Khi di liéu vugt ngudng cho
phép, hé théng sé lap tic canh bao bang dén va coi nhu
Hinh 4.5, 4.6.

x10° Phuwong X
1.1633835 fzcz===-=== —

1.16338345

E

0 100 200 300 400
%10° Phuong Y

0 100 200 300 400

0 100 200 300 400

Hinh 4.7: Truéng hop canh bdo thd nghiém do dnh hudng cda tai:
duong lién nét I3 mé ta chuyén vi diém quan trac gén médy thu
(rover), cac dudng gach ngang I3 ngudng canh bdo thi nghiém

5. KET LUAN - KIEN NGHI
Cong nghé GPS-RTK la mét cong cu hitu ich, hiéu qua
trong viéc giam sat diéu kién 6n dinh ctia bén va kiém dinh

chat lugng cua két cau bén cang vdi két qua chinh xac.
Ngudi dung cé thé theo déi thudng xuyén va lién tuc. Tham
chi, vdi sang kién tu dong canh bao sém, ngudi dung c6 thé
khong nhat thiét phai theo dai lién tuc va khong can phai
c6 mét tai hién trudng ma van cé dugc nhiing théng tin can
thiét. Cac diéu kién canh bdo an toan cé thé dugc dat trong
qué trinh giam sat dé ngan ngtfa su ¢6 cau tric gay thiét hai
cho tai san va con nguai.

Chi phitrang bi hé théng GPS-RTK thap va dé dang cho
cac cong trinh méi hodc dang xay dung. Chuong trinh quan
ly tich hgp trén giip canh bao ty déng bang dm thanh,
anh sang, tin nhan truc ti€p vé di dong. N6 gilp cac doanh
nghiép kinh doanh cadng va cac don vi quan ly nha nuéc
chut déng ting pho trong cac tinh huéng bét loi do thién tai,
su c6 hodc ti€p nhan tau trong tai I6n gidm tai ra vao cang.
Chuong trinh tht nghiém canh béo gia dinh cho thay tinh
kha thi ctia hé théng.

L&i cdm on: Nghién cliu nay dugc tai trg bsi B6 GTVT
trong Dé tai ma s6 DT233034, su ho tro thuc ngiém boi
Cong ty CP Cang Hai Phong, Cong ty CP Cang Sai Gon, Cang
Container Qudc té Hai Phong, CMIT, SITV, Gemalink.
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Phan tich k&t cau cau cong Iap hang tinh tién
trén cac tuyén duong bd vung nui

B TS. PHUNG BA THANG"); TS. NGUYEN QUANG HUY
Truong Dai hoc Céng nghé Giao théng vdn tai

B TS. DANG VIET BUC
Trudng Dai hoc Thay loi
Email: “thangpb@utt.edu.vn

TOM TAT: Trén cac tuyén dudng ving nui, khi tuyén
6m sat dia hinh nham gidm khéi lugng dao dép lam
xuat hién cac doan ban kinh nhd, khé dam bao cac
yéu t6 hinh hoc cla tuyén, khi tdng ban kinh lai lam
cho tuyén c6 nhing doan dao sau, dap cao dé gay
mat én dinh vé sut truot. Gidi phap st dung cau cong
vdi phuong phap thi cong I3p hang tinh tién lam cho
tuyén khéng bi dnh hudng cling nhu tac déng dén
mai déc gay mat én dinh va tao my quan, hai hoa véi
cdnh quan thién nhién. Phan tich két cdu cung véi
cac khdo sat xac dinh dugc noi luc ciu cong, trong
dé ngoai mé-men udn va luc cat thi mé-men xodn 13
ndi luc dac trung cla ciu cong.

TU KHOA: Cau cong, l8p hang tinh tién, phan tich két
cau, md-men xoan.

ABSTRACT: On mountainous roads, the horizontal
alignment closely follow the terrain in order to
reduce the volume of excavation and backfill causing
small radius, and hairpin curves, which lead to the
difficulty to ensure the factor affecting the geometric
design of the alignment. If the radius is increased,
the alignment will have deep excavations and high
embankments, which can cause stability in terms of
landside. The solution of using a curved bridge with a
progressive placement method makes the alignment
unaffected as well as affects the landslide, creating
aesthetics, in harmony with the natural landscape.
Structural analysis together with surveys to determine
the internal force of the curved bridge, in which in
addition to the bending moment and the shear force,
the torque is the characteristic internal force of the
curved bridge.

KEYWORDS: Curve bridges, progressive placement
erection method, structural analysis, forsion moment.

1.DAT VAN DE

TU nhiing nam dau thap ky 70, mat s6 nudc phat trién
nhu Phap, My, Nhat Ban, Han Quéc... véi muc tiéu bao vé
moi trudng thién nhién, nhiéu du an xay dung dudng bo
di qua vlung nui c6 dia hinh phuc tap, hiém tré da ap dung

/6

giai phap cau can thay vi phai dao nui vach tuyén. Cau Linn
Cove xay dung trén tuyén cao t6c Bac Carolina (My) di qua
day nui Blue Ridge thudc mién Bac Carolina (My) la mot
trong nhimg canh quan du lich hang dau ca vung. Phan
cau can dugc thiét ké theo dang cong bang uén lugn theo
hudng cong cla sudn nui, trong thi cong ap dung céng
nghé ap hang tinh tién (Hinh 1.1) [1, 2].

Hinh 1.1: Cau can Linn Cove Viaduct
va phuong phap I3p hang tinh tién

Khac véi cong nghé duc, lap hang can bang, cdng nghé
l3p hang tinh tién phan nhip thanh cac khéi duc san va thi
céng lap hdng theo mét hudng vdéi thiét bi lap hang duoc
dat trén cac dot da lap trusc. Cong nghé nay phu hgp cho
thi cong cac cau cong va trong diéu kién chat hep vé thi
céng nhu trong d6 thi hay diéu kién hiém tré & ving nui.

Trong két cdu cau cong thi cdng bang cong nghé lap
hang tinh tién, ndi luc ctia két cau thay déi theo cac giai
doan thi cong, dac biét khi nhip dugc 1ap hang ra dén vi tri
ti€p giap vdi tru chinh, tru tam, khi dé néi luc, chuyén vi sé
I6n. Trong két cdu, ngoai cac bo cap du ting luc (DUL) phuc
vu khai thac con phai b6 tri cac bé cap phuc vu thi cong.
Bén canh dé, két cau cau cong ludn ton tai mé-men xoan,
do vay can c6 phan tich cu thé dé dam bao kha nang lam
viéc két cau theo cac giai doan thi cong va khai thac.

2. MO HINH PHAN TiCH KET CAU CAU CONG VA YEU
CAU KHANG XOAN

* M6 hinh két cdu dam: Phan tich két cdu cau cong cé
thé stt dung phuang phap ma tran chuyén tiép (MTCT) [3]
hodc phuang phap phan ti hiu han (PTHH). Phuong phap
PTHH cé céc loai phan tu, lién két dac biét nhu ranh truot
tai vi tri chuyén hudng clia cac bé cap DUL ngoai [4] ¢ thé
thoa man cac yéu cau phan tich két cau cau cong BTCT DUL.
Do vay, phuang phap PTHH vé&i phan mém Midas/Civil [5]
dugc lva chon trong nghién cdiu nay.

Nhip cau cong mé hinh bang cac phan t&r dam thang
(beam element) lam viéc theo ly thuyét dam Timoshenko.



Theo [6], néu két cau nhip co gia tri L/Rnho hon 0,8, véi L la
nhip chinh I6n nhat va R 1a ban kinh cong bang, c6 thé mo
td dam thanh chuéi cac phan t& khung dam don 1é ké tiép
nhau vdi nat phan t& dam nam trén dudng cong tim cua
két cdu nhip cau.

Tai vi tri try, khu vuc bé tri neo va vach chuyén hudng
c6 thé ap dung cac dang phan ti néi ciing dé moé ta dé léch
tac dung gilra phan luc géi, luc nén clia dau neo hé DUL va
phan luc clia vach (u) chuyén hudng so vai trong tam mat
cat dam bé tong (Hinh 2.1).

Phén tir ndi cimg
Kkhong trong lrgng

mb ta 1 dot dam
— )
~—_ Phin / A
tir gbi A paa

& Lycvimd menubn  Diéu kign
tip trung tir phin dot  bicn md ti
dim chudn bjlip ghép ~ try tam

Phiin tir Khung dim

Phiin tir mb ti 1
dét try

Hinh 2.1: M6 t3 so dé tinh todn

Mbi phan ti thanh dam sé dugc mé ta tuang duong
nhu mét phan dét 1ap ghép dugc kich hoat theo cac budc
thi cong. Diéu kién bién ting véi hé tru tam & gia nhip sé
dugc kich hoat tai buéc thi cdng ma dau hang cham dén vi
tri gitra nhip va dugc dé bo theo trinh tu thi cdng. Cac bd
cap DUL céng sau c6 thé mé hinh nhu trong Hinh 2.2.

Phiin tir khung dim
mb ti 1 dbt dim

Hinh 2.2: Mé t3 phén ti cap DUL ngoai

* DUL b6 tri trong tiét dién: VSi hé DUL bo tri trong tiét
dién bé tong, tac ddng Uing suat trudc clia cac bé cap dugc
quy thanh cac tai trong tuong duong. Tai trong tuong
duong bao gém cac luc phan bé déu theo phuang ding va
doc truc, m6-men uén phan bé déu, luc va moé-men udn tap
trung & dau phan tu, cac gia tri cGia tai trong tuong duang
dugc xac dinh dua vao luc cang va toa dé ctia bo cap.

* DUL bé tri ngoai tiét dién: S& dung phan t cap (cable
element) hodc phan t& dan (truss element) hodc lua chon
san co ctia phan mém la external tendon. Trong nghién ctu
nay st dung phan t cable phi tuyén d& mé hinh cho bé
cap DUL ngoai, gia tri luc cdng nhap vao tueng duong vai
luc cang ban dau. Luc ma sat clia phan td cap la cac luc tap
trung tac dong lén nut cta phan t& cap cé hudng vuéng
gdc véi phan tr vach neo, ngugc chiéu véi chiéu cang kich,
luc ma sat tdc dong Ién vach neo c6 hudng ngugc chiéu
nhung cung gid tri.

*Yéu cau khdng xodn cta mat cdt: Theo tiéu chuén thiét
k& cau TCVN 11823:2017 [7], hiéu ling xoan dugc xét dén
khi m6-men xoan trong dam bét dau I6n hon mot gia tri T
(1) dugc goi la gia tri khang nut do xodn dugc thé hién nhu
cong thuc (2):

T >0,25¢T, (1M

- N T 2
T, 0328\/7 + P ()

Trong do: T - Mé-men x0an tinh toan dugc xac dinh tu
mo hinh tinh toén két cau nhip dam cong; T, - Mé-men nut
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do xoan; A_,- Dién tich bao boc bdi chu vi bén ngoai cla
mat cat bé téng; p - Chiéu dai chu vi ngoai mét cét bé tong;
@ - Hé s6 stic khang.

Trudng hop két cau khéng théa man diéu kién (1) thi
ti€p tuc xét diéu kién (3).

T >T, 3)

24,41, cotf (4)

S
Trong do: T - Stc khang xoén danh dinh cla dam; A,
- Dién tich dugc bao béi dong cat, bao gém ca dién tich
16 réng trong dé (mm?); A, - Dién tich cia nhanh c6t thép
ngang kin chiu xodn (mm?); 6 - Goc cta vét nut; s - Cu' ly
c6t thép dai.

3. TRUGNG HOP AP DUNG GIAI PHAP KET CAU
CAU CAN BE TONG COT THEP G VUNG NUI

3.1. Gii phap két cau cau cong

Két cau dé xuat la cau can cong bang bé tong c6t thép
(BTCT) DUL ldp hang tinh tién tai vi tri km5+700 trén tuyén
dudng bd 1én khu du lich Ba Na (tuyén Da Nang - Ba Na).
Trén doan tuyén nay cé cac dudng cong tay ao, ban kinh
dudng cong nam tai cac vi tri nay kha nho (~30 m), déc doc
I6n, dia hinh c6 d6 déc I6n, diéu kién dia chat phuc tap,
nguy co sat 1& cao [8].

Két cau dé xuat gdm 4 nhip véi khiu do (36+50+50+36)m
b6 tri trén dudng cong bang cé ban kinh 70 m (Hinh 3.1) thi
cong bang phuang phap lap hang tinh tién (Hinh 3.2), nhip 1
dugc 1ap ghép trén hé da gido cé dinh, hé tru tam dugc bé tri
tai vi tri gitta cdc nhip 2, 3, 4.

2m+11@3m+Im=36m Im+16@3m+1m=50m 2m+11@3m+1m=36m

Im+16@3m+1m=50m

Hinh 3.1: So @6 bé tri nhip
—

N A N N A O O
AN

Huémg lip ghép

AN

ST777777 Yu/sa STTT7777
Try tam Try tam Try tam Try tam

Hinh 3.2: So dé van hanh céng nghé I3p hang tinh tién
Hé théng DUL ngoai tao ra thanh phan (ng suéat trudc
cho dam bao gém cac b6 phuc vu khai thac va cac bo dugc
cang kéo tam thai chi phuc vu thi céng, sé dugc d& bé khi
qua trinh [3p ghép két thuc (Hinh 3.3 va Hinh 3.4).
[ \ \ []
s il N

S N O B 1 s

Hinh 3.3: B tri cdp DUL cho nhlp blen thl céng hdng
mét s& dét dau tién

DaGi véi nhip dau tién, két cdu dudi tac dung cua tai
trong ban than, két qua tinh toan cho thay 2/3 chiéu dai

77



KHOA HOC CONG NGHE

S6 04/2023

nhip phia dau mé sé chiu mé-men duong, do vay can thiét
phai bé tri s6 bo cap phia dudi truc trung hoa trong khu vuc
nay. Tuy nhién, nhip nay dugc [ap ghép hoan toan trén hé da
gido 6 dinh do vay cac b6 cép nay sé dugc lap dat va cang
kéo khi thi cdng 3 d6t hang dau tién trong nhip 2 (Hinh 3.4).

[T T T T T T T T T I T TS T T[]
Céc bé cap chi phue vy mé men phin b am m E
B = 1 I I = N B
] §

ﬂ1\ [ [ T T AT T T T T T T T T]
IEl 5

L\ [T T I T T T T T I T T T T T 1]
I K

Hinh 3.4: Cap DUL ngoai chju mé-men 3m trong qua trinh I3p hang
& cac dét hang tiép theo dén vi tri tru tam cac bo cap
phuc vu khai thac dugc thiét ké chi dé phuc vu mé-men udn
am (Hinh 3.4). Cac bé tam thdi phuc vu thi cdng hang qua vi tri

tru tam dugc cau tao thanh cac b6 ngan va thang (Hinh 3.5).

mN@\\\\\

Hinh 3.5: B6tri cdc b6 cdp DUL ngdn tai khu vuc tru tam

3.2. Két qua khao sat va danh gia

K&t qua phan tich 1a phan b6 néi luc trong giai doan
thi cong va khai thac, tir d6 c6 thé thuc hién cac kiém toan
theo cac trang thai gigi han ma quy trinh thiét ké yéu cau.

3.2.1. Kiém todn nut

Trong giai doan thi cong, thg trén va duéi cia dam
khong dugc xuat hién Ung suat kéo do maéi néi lap ghép
khong co cét thép va iing suat nén khéng duoc vuot qua gia
tri nén thiét ké. Cac gia tri phan bo Uing suat thé trén va dudi
clia dam trong céac buéc 13p ghép nguy hiém dugc thé hién
& Hinh 3.6. K&t qua cho thdy khéng xuat hién ting suat kéo
& thé trén va phan bé ing suat nén & thai dudi khong vuot
qua muc 15 Mpa. Day la mét gid tri an toan néu so sanh vdi
kha nang chiu nén cua vét liéu bé téng thiét ké £ = 50 Mpa.

14p ghép tiép can tru tam gitra N2

vitri mat cit (mm)

I4p ghép tiép can tru T2

Vi tri mat cét (mm)

14p ghép tiép can try tam gitra N3

T x T
95000, < 115000 135000 155000

7y 2 x
[ N | A o

Vi tri mat cit (mm)

14p ghép tiép can try T3

T x
55000 75000 95000
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—Ungsudty

vitri mat cit (mm)

Hinh 3.6: Phan b6 ung suét dam giai doan thi cong
13p héng tinh tién

Kiém tra nut cling phai thuc hién trong giai doan khai
thac, giai doan nay c6 su tham gia cla tinh tai 2 va hoat tai
HL93. Hinh 3.7 thé hién biéu d6 bao Ung suat thd trén va
dudi trong giai doan khai thac. C6 thé thdy gan nhu khong
¢b Ung suat kéo xuat hién trong dam. Toan bd nhip dam
lam viéc dudi Ung suat nén, tuy nhién gia tri I6n nhat cling
chi @ muic xap xi 15 Mpa la an toan so véi kha nang chiu nén
thiét ké cta vat liéu bé téng dam.

Bao irng suét giai doan khai thac

Qe ¥
S%  —e—USthouencanMax  ——USthotrér
== -UStho duticanMax  --==-US thé du

Hinh 3.7: Biéu dé bao (ing suat thé trén va dudi giai doan khai thac

3.2.2. Kiém todn xodn

Trong tinh toan thiét ké dam cong khéng thé khéng
xét dén xoan. Phan tich phan bé bao mé-men xoén trong
giai doan thi cong va khai thac & Hinh 3.8 c6 thé nhan thay
bao xoan trong giai doan khai thac khéng ché & trén phan
I6n chiéu dai dam. Chi c6 mot s6 vi tri & gitta cac nhip N2,
N3 va N4, phan bé bao xoan trong giai doan thi cong co gia
tri I16n hon mét chut, vi day la vi tri cac tru tam sé co gia tri
budc nhady mé-men xoan 16n trong giai doan thi cong.

Bao mo men xoén giai doan thi cong va khai thac

P N

e T
n Cooda o e, ! P S
——Bao MM xoan KT max (T min W/

Hinh 3.8: Bi€u dé bao mé-men xoan giai doan thi céng va khai thac

Can cr vao cdng thuic (1) va (2) dé xem xét su can thiét
kiém toan stic khang xodn clia dam. Véi diéu kién mat cat,
c6t thép dai chéng xoan dugc bé tri khung kin quanh mat
cat dam hop véi dudng kinh D20 budc 20 cm. Vat liéu bé
tong cap f/ = 50 Mpa, vat liéu thép c6 gid tri chay déo fy =
420 Mpa. Nhu vay, gia tri mé-men nut do xodn thu dugc T,
=6,1.10"° (N.mm) so Vi gia tri T = 1,41.10" (N.mm), nam
trong diéu kién T, > 0,25 ¢ T_, nhu véy sé phai tién hanh
kiém toan xoan theo cong thuc (3) va (4).

VGi cac gia tri dau vao vé mat cat, vat liéu bé tong dam,
vat liéu c6t thép, gid tri khang xodn danh dinh T dugc xéac
dinh = 1,75.10"° (N.mm) so sanh véi gia tri T = 1,41.10"
(N.mm) théa man yéu cau chéng xoan chung ctia dam hop.

3.2.3. Kiém todn uén

Bi€u d6 bao mé-men uén trong giai doan thi cong va
khai thac dugc dugc biéu dién & Hinh 3.9. Mé-men am clia



giai doan thi cong tai cac vi tri gilra cac nhip N2, N3 va N4
c6 bé tri tru tam, co gia tri I6n hon dang ké so vdi giai doan
khai thac, nhu vy can thiét bo tri cac bo cap tam thoi dam
bdo dam chiu uén & khu vuc nay.

Bi€u d6 bao mé-men giai doan khai thac xuét hién
mé-men am & khu vuc gitta cac nhip dam, dac biét la nhip
2 va 3. Diéu nay cho thdy vai véi mét cat thanh manh, tilé
ndi luc phat sinh do tinh tai va hoat tai cia dam lap ghép
b6 tri DUL ngoai nhé hon dang ké so véi vai dam thi cong
dé bé téng tai chd bo tri DUL trong tiét dién. Cac dang dam
hop lién tuc d6 tai chd gan nhu khéng xuat hién mé-men
am & khu vuc gilra cac nhip trong giai doan khai thac. Nhu
vay, v6i dang két cau nhip dé xuat thi cong bang céng nghé
I3p hang tinh tié€n can bé tri cac bé DUL chiu mé-men am
trong giai doan khai thac qua khu vuc gitra cac nhip dam.

Dua vao biéu dé bao mdé-men uén giai doan thi cong
va khai thac c6 thé dua ra phuong én xéac dinh va bé tri cac
b6 cap dé théda man khé nang chiu uén clia nhip dam. Vai
s6 lugng bo cap da xac dinh va bé tri thi dudng bao vat liéu
chiu uén trong giai doan thi céng clia két cdu khao sat dap
Uing dugc yéu cau chiu uén.

va khai thac
Khi chuyén sang giai doan khai thac, c6 thé g& bo cac
b6 cap DUL phuc vu thi cong. Kiém tra kha nang chiu uén
cla dam trong giai doan khai thac véi dudng bao chiu uén
cUa vat liéu dam va dudng bao mé-men udn gay ra do vai
t6 hop tai trong Uing vai trang thai gidi han st dung dugc
thé hién trong Hinh 3.10.

Hinh 3.10: Kiém toan uén trong giai doan khai thac
3.2.4. Kiém todn cdt tai méi néi
T két qua phan tich két cau khao sat, biéu dé bao luc cat
giai doan thi cdng va khai thac dugc biéu dién trén Hinh 3.11.

ai thac

Hinh 3.12: Thiét k& khéa chéng cat
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Gia tri lyc cat I6n nhat phat sinh trong nhip dam c6 gia
tri 7,31.10° (N) & giai doan khai thac. Trén méi thanh hép
bé tri 8 khoa chéng cat (Hinh 3.12). Véi cap bé tong thiét
ké f'c = 50 Mpa, phuang cta thanh hgp véi phuang ding
gdc 22 d6. Stic khang cat ctia mét bén thanh hop tinh theo
phuong xién ctia thanh hop dugc xac dinh bang 1,695.107
(N), chiéu theo phuong diing cé gia tri 1,572.107 (N). Nhu
vay, gia tri stiic khang cat cila moi néi phan dot dam (da
tinh hé sé stc khang) co gia tri 2,83.107 (N) nho hon so véi
gia tri luc cat 16n nhat & trang thaéi giéi han cuong dé 1 la
7,31.107 (N) thoa man yéu cau khang cat tai cac vi tri moi
nGi phan dét dam.

4. KET LUAN

Trong cdng nghé 1ap hang tinh tién, cac bo cap tam
thai va lau dai dap Ung cac yéu cau vé an toan két cau trong
cac giai doan thi cong va khai thac. Khi hoan thanh lap
ghép, cac bo cap bé tri tam thdi cé thé dugc d& bo.

Cac phan dét dam c6 mat cat tuong do6i thanh manh
lam gidm dang k& noi lyc dudi tac dung cda tinh tai ban
than dam nhung lai lam tang kha nang xuat hién mé-men
am & khu vuc gilia cac nhip chinh, do vay can thiét phai bé
tri thém cac b6 cap DUL nam phia trén truc trung hoa dé
tao nén suic khang uén mé-men am.

Két cau dugc khao sat véi muc ban kinh nhé nhét theo
tiéu chuan thiét k&, khau do nhip I6n véi hinh thic thi cong
toan nhip va muc xodn 1én sinh ra trong giai doan khai
thac 16n hon dang ké trong giai doan thi cong. Thiét ké kha
nang khang xodn nén can cu vao dudng bao xoan trong
giai doan khai thac.
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Nghién ctru phat trién van tai hanh khach
bang duong thiy vung dong bang séng Cltu Long
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Trudng Dai hoc Giao théng van tai TP. H6 Chi Minh
Email: “an.bui@ut.edu.vn

TOM TAT: Déng bing séng Cau Long (BDBSCL) Ia
trung tam ndéng nghiép, van hoa, du lich séng nudc
vdi nhu cau di lai, giao luu van héa clia ngudi dan va
khach du lich ngay cang ting cao, tuy nhién hé théng
GTVT chua dap Ung day dd nhu ciu cla ngudi dan
va khach du lich, d&c biét 1a van tai hanh khach bang
duong thay. Bai bdo néu thuc trang van tai duong
thdy trén dia ban, danh gid hiéu qua kinh té - xa
héi khi xay dung hé théng van tai hanh khach dudng
thay, tU dé dé xuat cac tuyén van tai hanh khach
duong thly dé phuc vu nhu ciu di lai clia nguoi dan
va khach du lich tai BBSCL.

TU KHOA: Van tai hanh khach, duong thay, ddng
bang séng Clu Long.

ABSTRACT: Mekong Delta is a center of agriculture,
culture, river fourism with increasing demand for
travel and cultural exchange of people and fourists,
but the transportation system has not yet fully met
the demands of people and tourists, especially
passenger fransport by waterway. The article states
the status-quo of waterway transport, evaluates the
socio-economic efficiency of waterway passenger
transport system, thereby proposing waterway
passenger transport routes to serve the needs of the
people and tourists in the Mekong Delta.

KEYWORDS:
Mekong Delta.

Passenger tfransport, waterway,

1.DAT VAN DE

DBSCL la trung tam I6n vé van hoa, san xuat lta gao,
nuoéi trong, danh bat va ché bién thay san, c6 dong gop
I6n vao xuat khau ndng thiy san clia ca nudc, dong vai trd
quan trong trong su phat trién kinh té - xa hoi ctia ca nudc.
Ngoai ra, do dugc thién nhién uu dai vé diéu kién tu nhién,
DBSCL la vuing c6 nhiéu tiém nang vé du lich vgi canh quan
sinh thdi ddc trung, séng nudc, cay trdi, moéi trudng trong
lanh két hop véi tinh hoa van héa, lich st lau ddi. Viéc du
lich thudng ngoan canh quan song nudc la moét trong
nhiing uu tién cta du khach trong va ngoai nuéc khi dén
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véi Viet Nam va BBCSL, tuy nhién cac dich vu phuc vu du
khéach con han ché.

Hoat dong van tai duong séng & BBSCL thoi ky trudc
dién ra rat manh mé, s6i dong, hé théng giao thong dudng
thdy lam giam nhe ap luc giao thong duong b, gidam chi
phi, ha gia thanh, tdng nang luc canh tranh ctia hang hoa,
hanh khach trong khu vyc. Giao thong dudng thiy da van
chuyén 66% hang hoa va 32% hanh khach trong néi vung;
van chuyén trén 82% lugng hang héa gilta cac tinh ving
DBSCL va TP. H6 Chi Minh nhung van tai hanh khach hau
nhu chua dugc quan tam. So véi duong b, van tai theo
dudng séng co khéi lugng 16n, lich trinh 6n dinh va chi phi
tiét kiém haon tur 30 - 40%, dugc danh gid la chiém uu thé
trong cac phuaong tién van tai hién nay. Néu nhu dudng bd
bi gidi han vé tai trong cau, dudng thi dudng thay dap tng
dugc tat ca tau khach, du thuyén kich ¢& I6n hodc cac mat
hang cong kénh.

Nhu cau di lai cia ngudi dan va khach du lich trén dia
ban BBSCL ngay cang tang. Trong khi d6, muc dé phat
trién cla cac loai hinh GTVT khéac nhu dudng bo, dudng
sat, hang khong... con chua phat trién xiing tdm lam han
ché giao thuang, du lich. Hon nita, trong diéu kién bién déi
khi hau dang dién ra manh mé va phtic tap trén toan thé
gidi, DPBSCL la mét trong nhiing khu vuc sé chiu anh hudng
nang né nhat trén thé gidi véi cac tac dong nhu muc nudc
bién dang, xdm nhap man, han han... Vi vay, can thiét phai
phat trién cac phuong thiic giao thoéng than thién véi moi
trudng, trong dé giao thong dudng thuy la mét phuong an
¢4 tinh thiét thuc.

Véi dac diém séng kénh day dac, vai nhiéu tuyén séng
kénh c6 thé khai thac van tai hanh khach va két hgp vai
du lich dudng thiy nhung chua dugc st dung moét cach
hiéu qua gay lang phi nguén tai nguyén va han ché téc do
phat trién kinh té - xa hoi. Dau tu xay dung hé théng van tai
hanh khach dudng thay dé thuc hién chu truang phat trién
loai hinh giao thong nay nham muc dich hé trg dudng b,
phat trién du lich, phuc vu muc tiéu phat trién bén vimng hé
thong GTVT vling DBSCL la rat can thiét.

2. TONG QUAN VE KET CAU HA TANG GIAO THONG
DPUGNG THUY NOI PIA PBSCL

Vung BBSCL la khu vuc c6 mang lugi duong thay
phong phu nhat vé loai hinh va I16n nhat vé sé lugng so



véi cac khu vuc khac trong ca nudc. Theo Cuc Buong thiy
noi dia (B GTVT), téng tuyén dudng thly noéi dia tai khu
vuc DBSCL dai hon 14.826 km, trong d6 dudng thay ndi
dia quéc gia la 2.882 km, con lai la dudng thay noéi dia dia
phuong. Téng chiéu dai dugc khai thac van tai la 5.780
km, chiém 39% chiéu dai dudng thay hién co. Trong do,
khoang 3.520 km dam bao van hanh cho phuong tién 30
- 50 tan trd 1én. Van tai khach dudng thay chi chiém ty lé
nhé duéi 25% téng san lugng khéach clia hai nganh thay -
bé trong viing. Cau tric mang ludi giao thong dudng thiy
rat da dang: bao gom séng tu nhién, cac kénh dao va rach
nho chang chit.

Mang lugi dudng séng tai DBSCL mang tinh chat lién
tinh va quéc té€, cd cac tuyén xuat phat ti bién gidi ra
huéng bién Dong, cho phép tau tir 500 - 5.000 tan hoat
déng; nhiing tuyén ngang néi TP. H6 Chi Minh di céc tinh
trong khu vuc, cho phép tau 300 tan hoat déng, nhu cac
tuyén: TP. H6 Chi Minh - Kién Luong (qua kénh Thap Mugi
s6 2, dai hon 220 km); TP. H6 Chi Minh - Kién Luang (qua
kénh Lap VO, dai hon 310 km) va tuyén TP. H6 Chi Minh - Ca
Mau (qua kénh Xa No, dai hon 380 km). Cling vai do, tat ca
dong séng chinh cling céc phu luu, hé thong kénh, rach tai
DBSCL lién hoan chdy qua cac khu cong nghiép tap trung,
khu dan cu, cac vung tai nguyén... tao nén su két ndi, giao
luu kha thuan lgi.
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Hinh 2.1: Hé théng dudng thdy ving PBSCL

V6i dac diém tu nhién thuan lgi, nhiing ndm qua, Pang
va Nha nudc da c6 nhiéu chi truong, chinh sach dé phat
trién giao théng dudng thiy ving DBSCL. Quyét dinh s6
11/2012/QD-TTg ngay 10/02/2012 cla Thu tuéng Chinh
pha phé duyét Quy hoach phat trién GTVT vung kinh té
trong diém vung DBSCL dén nam 2020 va dinh huéng
dén nam 2030. Tiép dé la Nghi quyét s6 120/NQ-CP ngay
17/11/2017 cla Chinh pht vé phat trién bén vimng DBSCL
thich Ung vai bién déi khi hau; Nghi quyét s6 13-NQ/TW
ngay 02/4/2022 cta B Chinh tri vé phuong hudng phat
trién kinh té& - xa hoi va bdo dam an ninh - quéc phong viing
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DBSCL dén ndm 2030, tam nhin dén nam 2045; Quyét dinh
s6 287/QD-TTg ngay 28/02/2022 cla Thi tudng phé duyét
Quy hoach vung BBSCL thoi ky 2021 - 2030, tam nhin dén
nam 2050... Pay la mét trong nhiing déng luc quan trong
vé mit thé ché giup khai théng nhiing “diém nghén’, tao
déng luc manh mé dé phat trién vung BBSCL toan dién
theo hudng sinh thai, bén viing, mang ban sic séng nudc
trong b&i canh méi.

Tuy nhién, trong thai gian qua, do nganh van tai dudng
b6 ctia DBSCL nhan dugc phan I6n trong téng chingan sach
nha nudc danh cho giao théng, nén viéc nang cao hiéu suat
va kha nang ti€p can cda van tai hanh khach dusng thay
noi dia doi hoi phai co ké hoach ky ludng va su phéi hgp
thuc hién cutia cac chinh sach céng, cac chuong trinh va du
an sao cho khdép véi muc tiéu phat trién van tai hanh khach
bang dudng thay.

3. DANH GIA HIEU QUA VE MAT KINH TE - XA HOI
CUA VIEC AU TU VAN TAI HANH KHACH BUGNG THUY
G pBsCL

3.1.Tac ddéng ciia viéc phat trién van tai hanh khach
bang dudng thay & DPBSCL

Lgi ich kinh t& dat dugc thong qua viéc hinh thanh mot
phuong thic van tai méi gop phan hé trg cho hé théng
giao thong dudng b, dap Ung nhu cau du lich, thudng
ngoan cla du khach. Ngoai ra, du an con mang lai cac tac
dong tich cuc, tao gid tri gia tang cho hoat déng du lich va
sinh hoat cdng dong, tao nguén thu hgp ly cho nha dau tu.

Phat trién thanh céng van tai hanh khach bang dudng
thiy sé gop phan phuc vu van tai hanh khach, ma ra huéng
di, dién mao mdi trong phat trién hoat dong van tai khach
két hop du lich & vung DBSCL. Ngusi dan va khach du lich
sé c6 thém san pham dich vu van tai hanh khach dé lua
chon di lai va thuéng ngoan trén cac tuyén dudng séng,
qua dé sé tao ra gia tri gia tang cho hoat déng du lich va
cdi tao, xay dung dién mao mdi cho bo mat, cdnh quan cac
khu vuc ven soéng.

i

iliitug =

Hinh 3.1: Hé théng tuyén vén tai duéng thdy vang DBSCL
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Trong cac loai hinh GTVT, van tai duong bo chiém ty trong 85% lugng khi phat thai toan nganh, van tai dusng thay noi
dia va ven bién chiém 10%, van tai hang khong 5% [5]. Trung binh, néu tinh theo don vi tdn-km, chuyén chd bang tau hda c6
thé tiét kiém nhién liéu tir 2,5 dén 3,0 1an va chuyén chd bang sa lan 1a tir 3,5 dén 4,0 1an so véi chuyén chd bang xe tai. Trudc
thuc trang mang lugi dudng bé con nhiéu han ché vé cdng suat va chi phi méi trudng cho viéc sit dung dudng bo trong van
chuyén ngay cang cao, can phat trién va duy tri cac phuong thiic van tai nhu dudng thiy nham hé trg cho van tai hang héa
bang dudng bo.

Viéc tang cudng st dung dudng thiy dé van chuyén hanh khach 1a phuong an hiéu qua dac biét ca vé mat thic day tang
trudng kinh té - du lich va gidam phat thai, ch yéu nha dac diém kinh t€ dia ly thuan lgi, PBSCL c6 Igi thé vé van tai dudng
thay noi dia, day la mét nén tang day hia hen cho tién trinh chuyén déi sang hé théng GTVT phat thai it carbon hon ma van
khong gay anh huéng dén sy thinh vugng lau dai ctia nén kinh té.

Mang ludi séng ngodi day dac ctia BBSCL dugc xem la nén tang cho su phat trién bén viing. Tang cudng st dung van
tai hanh khach dudng thay noi dia, dac biét khi cé su phéi hop hiéu qua véi cac phuang thiic van tai khac (nhu xe buyt, xe
khach, taxi...) va cac dich vu hau can khac (nhu bén bai, cdng hanh khach...), c6 thé giam chi phi dang ké cho cac hang van
tai, tang lgi ich cho hanh khach.

3.2. Phan tich ma tran SWOT vé van tai hanh khach dudng thuy & DBSCL

Nham c6 cai nhin va phan tich sau sac hon vé vai trd cling nhu kha ndng phat trién hinh thdc van tai hanh khach bang
dudng thay & DBSCL. Tién hanh phan tich ma tran SWOT nhdm tim hiéu cac diém manh, diém yéu, co hoi, rdi ro clia van dé
nay. T nhimng phan tich dé c6 thé so sanh dé tim ra cac kha nang nhu: dua trén nhimng diém manh cé thé khac phuc duoc
cac diém yéu clia van dé; cac co hodi mang lai so v6i nhimg rui ro c6 thé xay ra khi thuc hién cac du an.

Béng 3.1. Ma tran dic diém van tai hanh khach bing duong thdy ving PBSCL

DIEM MANH

DPIEM YEU

- DBSCL ¢6 hé théng song, kénh, rach day dac cho phép
tau, thuyén VTHK c6 thé luu théng thuan Igi.

- Chi phi dau tu phat trién ha tdng GTVT dudng thay
(luéng tuyén, cdng bén, nha cha...) thap hon so véi dau tu
xay dung cau, duong bé...

- Khd ndng phat trién mang ludi tuyén VTHKCC bang
dudng thay tuong d6i thuan Igi. TUDBSCL két néi véi trung
tam kinh té - du lich 16n clia ca nuéc la TP. H6 Chi Minh
va cac nudc lan can nhu Campuchia, Théi Lan. Qua d6 cho
thay, mang lugi giao thong thay la moét lgi thé tiém nang
cho viéc phét trién loai hinh VTHK bang dudng thuy va la
thé manh cho céc dich vu du lich thudng ngoan trén séng.

- Mang lugi giao thédng dudng bd ngay cang phat trién,
chat lugng va tién nghi phuong tién dugc nang cao cung
vGi uu thé co déng trong qua trinh van hanh sé gitp cho
van tai dudng bo chiém uu thé trong van tai hanh khach.
Do vay, VTHK bang dudng thiy sé bi kém hap dan néu té
chtic kém va chét luong phuc vu khéng cao.

-Thdi gian di lai bang dudng thay cham hon so véi duong
b, kho tiép can hé théng giao théng dudng bo va do thi
Ia diém yéu I6n nhat ctia VTHK dudng thay.

- Hé théng bén bai phuc vu cho VTHK bang dudng thuy
trén tai DBSCL chua dugc dau tu va hién tai con thiéu vé
s6 lugng, kém vé chat lugng.

CG HOI

RUI RO

- Viéc phat trién VTHK bdng dudng thiy mé ra co hoi
cho viéc phat trién cac tiém nang du lich séng nudc. Cac
tuyén soéng, kénh, rach chay su6t, két néi cac khu d6 thi,
trung tadm kinh té véi canh quan séng nudc dac thu.

- Phat trién cac tuyén VTHK dudng thay hgp ly va té chiic
khai thac tét thi loai hinh nay sé la phuang thic hé tro
duong bo trén mot s6 hudng tuyén, dac biét la loi ich déi
V@i phét trién du lich.

- DBSCL va Viét Nam chua c6 nhiéu kinh nghiém trong
céng tac quan ly, t6 chuc va khai thac VTHKCC béng
dudng thuy.

- Mot s6 tuyén séng, kénh, rach bi béi lang cling gay anh
hudng dén kha nang luu théng cia phuong tién, dac biét
la lac thay triéu xudng.

- T6 chiic quan ly khai thac VTHK bang dudng thdy ving
DBSCL con tan man, thiéu dong bo va théng nhat dé tao
stic manh cho su duy tri va phat trién cé hiéu qua trong
khai thac.

Viéc dau tu phat trién cac tuyén VTHK dudng thay nham tao ra Igi ich tich cuc cho hé théng giao thédng dudng bd gidm
chi phi dau tu, gidam luu lugng trén cac tuyén dudng bo. Lai ich kinh té clia du an theo phan tich con dugc thé hién bang Igi
ich do gia tri sdn lugng tang lén nha phat trién du lich, cai thién diéu kién s6ng... nén vé téng thé, khi thuc hién cac du én giao
thong dudng thly, Igi ich nhan dugc vé mat kinh té - xa hoi cé thé sé cao hon.

4, DE XUAT HE THONG VAN TAI HANH KHACH PUGNG THUY G PBSCL
Trén ca s& thuc trang co s& ha tang GTVT dudng thay viing DBSCL, cac nghién cltu vé cac diém thu hat, phét sinh hanh
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khach hién tai va tuong lai, nhiing hiéu qua vé mat kinh té - xa hoi khi khai thac tuyén VTHK dudng thuy, bai bao dé xuat hé
thong van tai hanh khach duong thay 3 DBSCL gém cac tuyén sau:

- Tuyén 1: Phnom Penh - Chau Déc - Can Tho: Hién nay, tuyén van tai hanh khach dudng thdy Phnom Penh - Can Tho do
Cong ty TNHH Lién doanh Victoria Mé Kéng Cruises da hoat dong véi cac du thuyén 4 sao nham phuc vu hanh khach trong
nudc va quéc t& gép phan phat trién Can Tha thanh trung tam du lich dudng séng, néi viing DBSCL véi Campuchia.

- Tuyén 2: TP.H6 Chi Minh - My Tho: Tuyén hudng dén déi tuong hanh khach, khach du lich trong va ngoai nudc ti TP. HO

Chi Minh theo chuyén van tai hodc du lich trong ngay.

- Tuyén 3: TP. H6 Chi Minh - Can Tha - Ca Mau: Tuyén hudng dén d6i tugng hanh khach, khach du lich trong va ngoai nudc
tU TP. H6 Chi Minh muén kham pha canh quan séng nudc ving DBSCL két hap du lich nghi dudng, du khach cé thé dugc
phuc vu cac dich vu ngti séng, tham quan cac diém dén hap dan doc tuyén bao goém: Tién Giang, Can Tho, Ca Mau..

Bang 4.1. Cac luéng van tai hanh khach dudng thdy dé xuat

TT TUYEN VAN TAI THUY CH:E‘,\’A?A' CAP SONG KENH

1 Tuyén séng Hau (ctra Dinh An - bién gisi Campuchia) 211 Pac biét

- Doan tir clra Binh An dén nga ba song Vam Nao Pac biét

- Poan tlr nga ba séng Vam Nao dén nga ba Xang Vinh Tre 76,5 Dbac biét

- Doan tlr nga ba Xang Vinh Tre dén bién gisi Campuchia 47 I
Tuyén Sai Gon - Ca Mau (qua kénh Xa No) tir nga ba kénh Té giao véi

2 N [ X 2 . 341 Il
séng Sai Gon dén cadng Ca Mau

- Poan qua séng, kénh Mang Thit 52 I

- Poan tlr nga ba rach Can Tho - séng Hau dén Ca Mau 165 1]

i DAoan ndm trén cac tuyén van tai khac (Vam Cé, C6 Chién, Ham Ludng, 124 Dic biét
song Hau)

5.KET LUAN kinh do hoat dong giao théng vdn tai, truy cap lan cudi

Viéc phat trién hinh thiic van tai hanh khach dudng
thdy & vung BBSCL ngoai muc dich chinh la gidm ap luc
giao thong cho dudng bd con cé tac doéng tich cuc dén
phat trién kinh té&, xa hoi, méi trudng cling nhu thic ddy
phat trién du lich va cdnh quan.

Ngudi dan va khéach du lich sé c6 thém san pham dich
vu van tai hanh khéach dé lua chon va thuéng ngoan canh
guan sdéng nudc trén cac tuyén dudng séng. Theo d6, sé co
cac gia tri gia tang cho hoat dong du lich, sinh hoat cong
déng, xay dung dién mao méi cho cac khu vuc ven song.
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Nghién clru dé xuat gidi phap 6n dinh mé cau ddp cao
cho tuyén dudng mién nui chiu tac dong
clia 3nh hudng bién ddi khi hau

B ThS. TRAN THI THU HIEN
Trudong Bai hoc Giao théng van tai
Email: tranhiennxht@utc.edu.vn

TOM TAT: Bién ddi khi hau ngay cang thé hién ré
muc dé anh hudng déi vdi nudc ta. Mua G cuc bd
Ién dang gay ra nhing nguy co sat |6 céng trinh giao
théng dan dén mat an toan céng trinh, ATGT cla c3
tuyén dudng. Trong d6, mua |G gay sat 1& mé cauy,
dudng dau cu va gdy hu hai cac bdé phan khac cla
cau 1a rat nguy hiém, anh hudng lén dén an toan
cdng trinh vi déi vdi cau khé cé bién phap khic phuc
dam bao giao théng ngay dugc. Bai bao trinh bay cac
gidi phap én dinh mé cau dép cao cho tuyén duong
mién nui xét dén anh hudng cda bién ddi khi hau 1a
can thiét dé cé thé gi én dinh khai thac cho céng
trinh cdu dudng bé.

TU KHOA: On dinh, cau, bién ddi khi hau.

ABSTRACT: Climate change is increasingly showing
the extent of its impact on our country. Large
localized floods are causing the risk of landslides of
traffic works, leading to unsafety of works and traffic
safety of the whole route. In particular, floods that
cause landslides of bridge abutments, bridgehead
roads, and damage to other parts of the bridge are
very dangerous, greatly affecting construction safety
because for bridges it is difficult to take remedial
measures to ensure safety. immediate traffic. The
article presents solutions to stabilize the embankment
abutment for the mountainous road considering
the effects of climate change, which is necessary to
maintain stable operation for road bridge works.

KEYWORDS: Stability, bridges, climate change.

1.DAT VAN BE

L0 lut va sat 16 dat & nudc ta dang ngay cang tang ca
vé s6 lugng lan mdc d6. Hau qua cua viéc nay anh hudng
nang né dén cac cong trinh cau dudng b, cac khu dan cu,
cong trinh cong cong. Ngoai ra, cac khu vuc khai thac mo 16
thién, cac cong trinh dao ha va cong trinh xay dung ngam
cing nam trong nhém bi nguy co 1a lut gay sat 16 dat. Sat |6
b& séng, bd ké hé cling c6 nhiéu nguy co mat an toan cho
con ngudi...

Cac cobng trinh giao thong mién ndi dugc xay dung
vugt qua cac dia hinh kho khan, hiém tré dé két ndi giao
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thong, co s& ha tang gilia cac dia phuong. Day la nhiing
tuyén giao théng quan trong huyét mach van tai con ngudi
va hang héa gilra mién nui va déng bang.

Sat & dat, da xudt hién khi do én dinh mai déc chuyén
trang théi can bang sang mat én dinh. Cac bién ddi nay
c6 thé phu thudc vao nhiéu yéu t8, cé thé chia thanh cac
nhém nguyén nhan nhu sau:

- Thay d6i ap luc nuéc 16 héng: Hién tugng sat I gia tang
trong nhiing dot mua bao ngan vai cudng do cao, ap luc nudc
16 héng ting lén lam mat do 6n dinh mai déc. Viéc bé sung
nudc vao cac vat liéu chiia dat sét giam luc dinh gitia cac thanh
phan trong long dat dan dén su ¢4, tai nan sat 16 dat, da.

- Trén bé mat khéng c6 tham thuc vat va cac loai sinh
vat lam dat bi mat két cau, thi€u chat dinh dudng.

- Chan sudn déc bi xam thuc do nudc séng, sudi; su gia
tdng d6 am do mua Ién kéo dai, gidm dd két dinh gilta cac
vat liéu.

-Thanh phan ctia dat da bi bién chat ¢6 c6 dac diém dé
bi phong héa, dé gan két kém nén khi bi ngam nuéc hay
gap mua to dé bi sat 16.

- Khi khai thac, cac phuaong tién co gidi o tai trong cao
di chuyén sé gay rung déng manh lam dut gay cac lién két
cuia dat, da.

Bién déi khi hau la su thay d6i dot ngot cla thai tiét, thoi
tiét khac nghiét hon, nang nong, khé han nhiéu hay 10 lut,
song than... Cac yéu t6 nay sé lam gia tang viéc sat I dat, mat
6n dinh cac mai déc ba ké... gdy ra cac nguy co mat én dinh
cobng trinh, nhat la cac céng trinh giao théng dudng bé.

Viéc gia c6 cadc mé cau cho cac trudng hop bi sat 16
hodc m& réng mé cho cac cau hién tai dang khai thac ciing
la mét linh vuc dugc nhiéu nghién ciu dat ra. Cé rat nhiéu
thach thuc trong viéc dua ra cac phuong an khac nhau dé
gia c6 cadc mé cau dap cao. Nhiéu cach thic dugc ti€p can
va ap dung phu hgp cho cac mé cau hién hiu dé gidam
thiéu thai gian va pham vi thi céng, ddm bdo ATGT va an
toan cong trinh cho cac cong trinh dang khai thac do.

DPat nudc ta ¢6 dia hinh trai dai ti Badc dén Nam, ¢
nhiéu dia hinh déi nui phuc tap va nhiéu con séng dé ra
bién. Xay dung hé théng dudng bd nham dap Ung nhu cau
phét trién clia dat nudc xuyén sudt chiéu dai dat nudc, nhat
la hé théng cao téc Bac - Nam phai vugt qua nhiéu dia hinh
kho khan, khoi lugng dao sau dap cao I6n. Sat 16 la mot
van dé can giai quyét dé dam bao su khai thac binh thudng
va lau dai clia cac cong trinh cau dudng bd. Trén cac cong
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trinh nay, hang nam Nha nudc phai chi trd hang nghin ti
déng cho cac cdng tac bao tri, stia chiia cac tuyén dudng,
cau bi anh hudng cua sat 16, dac biét vao mua mua .

Hinh 1.1: Nuéc Id cuén tréi tru va 2 nhip cdu Ngdi Thia, tinh Yén Béi

Khu vyc mién nui phia Bac la noi thudng xuyén xuat
hién nhiéu loai hinh thién tai, dac biét la 10 6ng, 10 quét, sat
|6 dat, xay ra véi muic dé ngay cang nghiém trong, gay thiét
hai I6n vé ngudi va tai san. Vi vay, dé cht dong phong nglia
va Ung phd, rat can khan truong trién khai cac giai phap
déng bé va quyét liét.

2. GIAI PHAP GIU ON DINH MO CAU PAP CAO

2.1. Dung két cau gia cudng

Nhom bién phap nay bao gém cac gidi phap tang
cudng kha nang chéng truot clia dat da trén bo déc, bang
cach gilr cho dat da trén ta-luy it thay déi cac dac trung co
hoc, tang kha nang chiu cat cho dat da...

Bién phap théng dung gil cho dat da it bi phong hoa
la st dung cac I1&p phu: trong o, gia c6 mai ta luy bang da
hoc xay, bé tong xi mang... V&i ta-luy bang da co6 bé mat goé
ghé thudng dung giai phap phun vira xi mang.

DPé& tang kha nang chiu cét trugt cho dat da, ngudi ta
thudng dung cac loai vat liéu co tinh gan két (viia xi mang)
dé bom vao cac 16 khoan trén ta-luy xuyén qua cac I&p dat
da, mat truot... Gidi phap nay thich hgp véi nhiing ta-luy cé
dat da phan I6p, mat trugt khong sau lam.

2.2. Dung két cau chéng d&, chiu luc

Day la nhom gidi phap dugc st dung chi yéu dé dam
bado &n dinh cho ta-luy. Tac dung cla cac giai phap nay rat
ré rang tuy nhién tén kém.

Phé bién nhat 1a cac loai tudng chén (bé téng, da hoc
xay, ro da, cl larsen...) thudng dugc st dung dé tang luc gilr
cho khai truot.

St dung neo trong dat da bang cac vt liéu cé suc chiu
cat trugt 16n nhu thép dugc bao boc béi hén hop bé tong
c6t thép, cac loai cap. Giai phap nay nham lién két cac Iop
dat da (khoi bi trugt va khéi viing chac) tao thanh mét khoi
6n dinh, nhd d6 tdng stc chdng cat cho ta-luy.

Hinh 2.1: St dung ctr larsen két hop da héc
X4y gia c6 tirnén mé cau Poan Hang, tinh Phd Tho

3. GIAI PHAP GIA CO TU NON MO CAU BI SAT LG

3.1. Dic diém sat 16 do mua li & khu vuc mién nui
phia Bac

Theo théng ké ctia Van phong Thudng truc Ban Chi
dao Trung uang vé phong chéng thién tai, giai doan 2000 -
2019, khu vuc céc tinh mién ni phia Bac da xay ra 590 tran
[0 quét va 829 su ¢6 sat I dat. Nhu vay, trong 20 ndm qua,
toan khu vuc mién nui phia Bac binh quan méi nam xay ra
30 tran [0 quét va 42 tran sat |6 dat; phan I6n cac su cd déu
xay ra tai cac tinh mién nui héo lanh, dan cu thua thét.

Biéu d6 s6 diém sat 16 @t tir nam 2001-2019
300

B 252
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200 / \
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Hinh 3.1: Bi€u dé céc tran sat I6 dat & cdc tinh mién ni phia Bic
trnam 2001 - 2019 (theo Téng cuc Phong chéng thién tai)

Ca nudc hién nay c6 144 tuyén quéc 16, dai 25.173 km
chua bao gébm cac tuyén dudng dia phuong, duang dan
sinh vai khoang gan 8.000 cay cau. Ha tang mang lugi giao
thong da dugc trai rong theo cac truc phat trién va bao phad
khap cac dia phuong trong ca nudc, dap tng nhu cau di lai
clia con ngudi, dam bao dugc mai lién hé kinh té, phuc vu
san xuat ctia ngusi dan.

LG quét va sat |6 dat khong chi anh huéng 16n dén nha
clra, tai san va ddi séng clia ngudi dan ma con phé héng
nhiéu co s& ha tang, cac tuyén dudng, cau giao thong. Diéu
d6 gay thiét hai I6n dén nén kinh té - xa hoi cia méi dia
phuong. Khdc phuc cac su ¢6 sat & cong trinh cau dudng
sau mua |G la cong viéc phai dugc lam ngay, kip thai, nham
dam bao két néi, giao thong di lai ctia ngusi dan.

3.2. Giai phap thiét ké gia ¢ mé cau bi sat16 do mua li

Do anh hudng clia cac dgt mua G gilta nam 2022, cong
trinh cdu Man, km203+680, QL37 tinh Tuyén Quang bi sut
[Gn, mai ta-luy 6p da xay bi sut |6 toan bé vao téi mép mat
duong bé tong nhua, tudng mong té ndn bang bé tong bi
ddy nghiéng ra phia sudi nguy co mat ATGT va mat 6n dinh
cho céng trinh.

Hinh 3.2: Sat 16 do mua I mé'cau Man, km203+680, QL37,
tinh Tuyén Quang

Trong cac dot mua 10, x6i 16 1ong sudi dudi cau lam mat
dat dap trudc ti nén, dan téi nghiéng mai déc ti ndn. Nudc
dang cao lam ngap t& ndon mé va tudng chan truéc mé,
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nudGc ngap vao lam bao hoa I6p dat dap té non lam giam
cac chitiéu coly ctia dat dap va dat dudi mong tusng chan.
Khi nudéc rat gay mat én dinh clia mai déc do cac nguyén
nhan sau:

- Mat can bang ap luc gitr va trugt do ap luc nudc theo
phuong ngang gitp 6n dinh mai déc giam.

- Xéi 16 dat trudc chan tudng chan lam tang chiéu cao
clia ti nén va hinh thanh cung trugt.

Giai phap stia chira sat |6 mai ta tuy cau dugc dua ra
gém cac phuong an sau:

- Op mai bé tong va chan tudng chan;

- Xép ro da tir day dong sudi lén;

- Dap hoan tra té nén va 6p da hoc xay;

- St dung dinh dat, neo mai ta-luy t& non.

Trong céac phuang an trén thi phuong an dap hoan tra
tt non va 6p da hoc xay khong kha quan do hién trang cla
té nén da la da hoc xay bi sut 16 roi, khong ¢é tinh 6n dinh
lau dai. Phuong an st dung dinh dat khéng kha thi do tu
no6n cau Mén la mai dap, dia chat ko t6t, nén khong thé gam
dinh vao dugc.

Két qua tinh toan 6n dinh t6ng thé cda hai phuong an
thiét ké gia c6 mai ta-luy t& nén cau Man stia dung 6p mai
bé tdng - tudng chdn va phuong an xép ro da dugc thé hién
dudi day.

1.267
-

o L 1
o 10

)
Khoang Cach

Hinh 3.3: n dinh cia tinén mé'cdu
phuong an 6p mai bé téng - tuong chin

\ k \\ Phuwong an 2: Xép ro da
1.603

30

Cao do

40

Khoang cach

Hinh 3.4: 6n dinh cda tnén mé c3u phuong én xép ro ds

Hé s6 én dinh cho phép theo TCVN 9902:2016 la
1,25. Nhu vdy, ca hai phuong an gia ¢6 ti nén cau Man
déu dat yéu cau. Tuy nhién, phuang an 6p mai bé tong
hé s6 nho, chi xap xi 1,25 la hé s6 tdi thiéu theo tiéu
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chuén nén lua chon phuaong an ro da dé gia cé long sudi
va ta-luy mé cau.

Trén co s& phuong an ro da dugc lua chon, ti€n hanh
thanh thai dat da bi sut trugt long sudi, tha da hoc réi xép
116p ro da long sudi, ha luu sudi tao thanh dap tran chéng
x4i sau nay. DGi véi tir ndn xép cac loai ro da tling I6p pham
vi gia ¢ hét t&r nén hu héng va phan dat sut 16 xung quanh
mo& sau d6 hoan thién mé va mat dusng.

s R

Hinh 3.5: T&rnén mé va Ibng suéi cau Man
sau khi duoc gia cé sta chita bing ro da
Trén Hinh 3.5 1a két qua thi cong gia ¢ mai ta-luy cau
Man bang xép ro da ddm béo an toan én dinh céng trinh
trong khai thac va ATGT.

4. KET LUAN

Khu vuc mién nui phia Bac la noi thudng xuyén xuat
hién nhiéu loai hinh thién tai, dac biét 1a I éng, 10 quét,
sat |& dat, xay ra v6i muc dé ngay cang nghiém trong, gay
thiét hai I6n vé ngudi, tai san va cac cong trinh ha tang giao
théng. Cac cong trinh cau dudng bo la cac vi tri xung yéu
dac biét quan trong can phai git 6n dinh an toan trong khai
thac. Vi vay, lua chon céac bién phép gia c6 cong trinh, ciing
nhu bién phap stra chita céng trinh cau trong trudng hgp bi
sat 16 mé tru do mua bao la rat quan trong, gop phan dam
bao an toan cong trinh, ATGT trong khai thac.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 72023 -CT-019.
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Nghién ctu danh gid moi ctia két cau thép
theo cac tiéu chuan khac nhau
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Trudng Dai hoc Giao thdng van tai
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TOM TAT: Mai 13 nguyén nhan phd bién nhat gay
pha hoai thép, chi yéu 1a do van dé nay khéng duoc
nhan thic day du trong giai doan thiét ké. Su chd y
thich dang dén viéc lua chon méi ndi va ciu tao chi
tiét cling nhu hiéu biét vé cac yéu cau cda tai trong
st dung cé thé loai trir hau hét cac vét nit pha hoai,
trong khi su bd qua cac nhan 16 nay c6 thé dan dén
pha hoai mdi. Bai bdo sé phan tich cac nguyén nhan
gady mdi cla két cau thép ddéng thoi danh gid suc
khang mai clia kéf cau thép theo cac tiéu chuan khac
nhau hién dang s’ dung.

TU KHOA: Moi, két cau thép, tai trong, ing suat.

ABSTRACT: Fatigue is the most common cause of
steel failure, mainly because this problem is not fully
recognized during the design phase. Proper attention
to joint selection and detailed construction as well as
an understanding of service load requirements can
rule out most failure cracks, while neglecting these
factors. can lead to fatigue failure. This article will
analyze the causes of fatigue of steel structures and
evaluate the fatigue resistance of steel structures
according to different standards currently in use.

KEYWORDS: Fatigue, structural steel, load, stress.

1. DAT VAN PE

Vao nam 1850 xay ra hién tugng hang loat truc banh xe
cUa tau hoa bi gay ma khéng ré nguyén nhan. Sau nay, hién
tudng trén da dugc Wohler tién hanh nghién ctu ky luéng
va c6 hé théng. D6 1a mét budc tién 16n danh dau su hiéu
biét vé hién tugng mdi la nay: hién tugng moi. Vé sau, hién
tugng méi con dugc phat hién & ca cac két cau khac nira
nhu cau trén dudng, tau thay, may bay...

Mai la nguyén nhan phd bién nhat gay pha hoai thép
két cau khi hién tugng nay khéng dugc xem xét trong giai
doan thiét ké. Do vay, ngudi thiét ké phai nhan thic dugc
anh huéng clia Ung suat Iap va hién tuong mai, dé c6 thé
dé ra cac thiét ké t6t khac phuc hién tuogng nay. Xe co di
qua bat ky vi tri xac dinh nao déu lap di lap lai theo thoi
gian. Trén dudng cao toc, cac dudng truc qudc 16 xuyén

quédc gia, s6 chu ky Ung suat I6n nhat c6 thé han mot triéu
lan méi nam.

Trong hau hét cac trudng hop, danh gia moi ctia mot
cdy cau thép hién tai sé xay ra sau khi mét danh gia tuong
tu vé cudng dé tinh dugc thuc hién phu hop véi cac tiéu
chuan déanh gia chung.

Hién nay, c6 nhiéu tiéu chuén tinh toan, danh gia stc
khang moi clia két cau thép khac nhau trén thé gidi. Cho
nén, viéc tinh toan stic khang mai cla két cau thép noi
chung va ciu thép noiriéng sé phai can Iua chon tiéu chuén
cho phu hgp véi tiéu chudn khi thiét ké cac két cau nay.

Bai bao trinh bay phuong phap danh gia suc khang
moi clia cac két cau thép theo cac tiéu chuan khac nhau va
so sanh uu, nhugc diém clia cac tiéu chudn nay.

2. CAC TIEU CHUAN PANH GIA SUC KHANG MOI
CUA KET CAU THEP

Hién nay, cac tiéu chuan danh gia stic khang maéi ctia
két cau thép va cau thép déu dua trén nguyén ly chung va
kha nang chiu tai trong lap trong qua trinh khai thac cta
két cau cau.

2.1. Panh gid méi theo Tiéu chuan thiét ké cau
22TCN272-05

Tiéu chuan thiét k& cau dudng béd TCVN 11823:2017
ctia Viét Nam cling nhu cac tiéu chuan AASHTO LRFD 2012,
2017 clia Hoa Ky thi khi thép chiu tai trong lap di lap lai
nhiéu Ian (hang triéu 1an) né ¢6 thé bi pha hoai & muc tng
suat nhé han cudng do khi chiu tai trong tinh. Nguai ta goi
hién tugng nay la su méi clia thép. Su pha hoai mdi mang
tinh chat pha hoai gion, thudng xay ra dot ngot va kem
theo vét nut. Ban chat cha hién tugng mai la su hinh thanh
va lan truyén vét nit dudi tac dung cua tai trong lap.

Su hinh thanh vét nit nguyén nhan la:

- Do su khéng lién tuc clia vat liéu nén xuat hién cac
vét nut ban dau;

- Do sukhéng lién tuc vé hinh hoc nhu c6 cac 16 khoét,
vét khac... sé tao nén su tap trung Ung suat va gay ra cac
vét nut.

Su phat trién vét niit do cac tai trong 1ap dilap lai nhiéu
lan gay ra sy lan truyén vét nut.

Co ché pha hoai nay bao gom bién dang va sy phat
trién vét niit dudi tadc dong cda tai trong st dung, ma néu tu
ban than né thi khéng du gay ra pha hoai, dugc goi la méi.

8/
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Thép bi mai khi chiu muic tng suét trung binh nhung l3p lai
nhiéu 1an. Moi la mét tir xac dang dé mo ta hién tugng nay.
Cac tham s6 quan trong dé mo ta dac diém cla tai
tronglapla:
- D0 bién thién clia iing suat hay chénh léch (ing suat:
S=Ac=0,, -0, (M
- Bién d6 Ung suat:

o ax _Gmin

o, = —mn )
2

- Ung suét trung binh:

o +0 .

O.m — max min (3)
2

-Ty s6 Uing sudt :

R — Umin (4)

o

Cac vi du vé Ung sudt Iap xem thé hién trén Hinh 2.1.

f T f
(ing suat) ((ing suat)

" /\ /\ t (thési gizn)
i \/ t (thi gian) \/ \/

f
((fing s ust) t {thdi gian)

VAVAV

f
(ing suat)

/\_/\/\ t (thai gian)
f

f
(iing suat) (ifng s ust)

N /\ /\ t (thdi gian) AN
CAvAY VAV

t (thdi gian)

f f
(ing suaty (g s ust)

HII AN A p  tloigan an AA IIII t (thdi gian)
A >

Hinh 2.1: C4c vi du vé tng suat méi

Thiét ké theo trang thai giéi han maéi la gisi han chénh
léch (ing suat do hoat tai cla xe tai thiét ké mai gay ra chi
dat d&n mot tri s6 thich hgp tuong tng véi sé lan tac dung
13p xay ra trong tudi tho thiét ké clia cau.

Theo tiéu chudn thiét ké cau dudng bd TCVN
11823:2017, t6 hogp tai trong mai la t6 hop chi c6 mot xe
tai thiét k& moi qua cau, véi hé s6 tai trong y = 0,75 va hé s6
xung kich IM = 15%.

Céng thuc kiém toan mai, viét dusi dang Uing sudt, cho
moi diém trén két cau, bao gébm cd cac madi ndi, cé dang
téng quat nhu sau:

O(AF), = ny(Af) 5)

Trong dé:

v - Hé s6 tai trong tuong Ung vai trang thai gidi han
mai, tra tiéu chudn y = 0,75;

¢ - Hé s6 stic khang tuang Ung vdi trang thai gidi han
moi, tra tiéu chudn ¢ = 1,0;

n - Hé s6 diéu chinh tai trong tuong Ung vdi trang thai
gidi han mai, tra tiéu chudn n=1,0;

(Af) - Chénh léch Ung suat duéi tac dung cla xe tai
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thiét ké moi, cé xét dén hé s6 xung kich IM = 15% gay ra tai
vi tri kiém tra méi (MPa);

(AF), - Stc khdng méi danh dinh theo ing suét, cach
xac dinh chi tiét dugc trinh bay dudi day.

T dudng cong méi thé hién méi quan hé gitta s6 chu
ky gay moi va cudng do moi cla vat liéu da biét S-N, ta co
thé xac dinh dugc cudng dé moéi hay stc khang méi danh
dinh cta vat liéu do, nhu Hinh 2.2.

1gS ; . ,
Vét nut lan truyén | Vet nut
dén pha hoai | khong lan truyén
I
I
I
Si|o_ > |
| I
A I
I
[ Gisibanmoi | N
|
0 Ni (N ~107) 1gN

Hinh 2.2: So d6 xac dinh cuéng dé méi cua thép

Tuy nhién, dé don gian cling nhu xét dén su khac nhau
cUa ting cau kién, khi tinh toan, Tiéu chudn 22TCN 272-05
dua ra cong thiic xac dinh (AF) nhu sau [4]:

(o), (4] = 50), ©

(AF),,, - Ngudng (ing suat mdi (gidi han moi), phu
thudc vao loai cau tao cla cau kién. Nguéng ting suat moi
dugc chia d6i dé xét dén trén thuc té xe tai nang nhat qua
cau gan bang hai lan xe tai moi thiét ké;

A - Hé s6 cdu tao clia cau kién;

N - S6 chu ky chénh léch (ing suat (s6 chu ky tai trong
moi) tac dung trong tudi tho thiét ké clia cau.

2.2. Panh gia méi theo tiéu chuan Eurocode

Tiéu chuén thiét ké Eurocode cling giéng nhu cac tiéu
chudn khac dua vao phuong phap phan loai ma st dung
quan hé S-N két hgp véi cac bang tra hé s6. Doi véi trang
thai giGi han mai, muiic d6 an toan c6 thé dugc thé hién
bdng cong thic:

Ao, 17y, B Ao

C
Yy .AO'E’2

lLl a =
. VgV ir DO o

Trong do: . - Hé s6 an toan khi tinh todn moi, néu 2 1
thi chi tiét dugc danh gia dap (ng cac yéu cau vé an toan
moi, néu <1 thi can phai cé cac danh gia thém;

Ve, - Hé s6 an toan riéng phan déi vai dai ing suat co
bién d¢ khong déi tuong duong A, ;

Ty~ HE s6 an toan riéng phan doi véi d6 bén moi Ac;

Ac_ - Stic khang méi & 2.10° chu ky (phu thuéc loai
chi tiét);

Ac, ,- Bién do Uing sudt khong déi tuong duong & 2.10°
chu ky.

Phuong phap danh gia nay dugc trinh bay & dang khai
quét nhu trong Hinh 2.3.



Log(Ac)
Failure
Aade
Ver ymr Ace,2
No failure
T

210° 510°  10° Log(N)
Hinh 2.3: So bé danh gid muc dé an toan moi

Cac hé sé trong cong thic trén dugc xac dinh trong cac
béang tra cho céc chi tiét va diéu kién cu thé.

Gid tri clia bién d6 tng suat duoc xac dinh theo cong thic:

Ao = AMDAG, (EN 1993-2, 9.4)

Véi: F, - Hé s6 xung kich = 1 + IM dugc xac dinh theo
EN 1993-2,9.4;

A - Hé s6 pha hoai tuong duong cho cau cé nhip t6i 80 m.

A=Ay X e XA X Ay A< Ay

Trong do:
L. - Hé s6 hu hong lién quan dén hiéu (ing cda tai trong;
A, - Hé sé lién quan dén luu luong tai trong;

1
2 " Ao A ~ A . N ~ 2 A
A, - Hé s6 lién quan dén tudi tho thiét ké cla cau;
M, - Hé s6 xét dén anh huding clia cc tai trong & cac lan khac.

3. Vi DU TiNH TOAN MOI D061 VGI CAU KIEN THEO
HAITIEU CHUAN

Vi du tinh toan kiém tra va thiét ké méi cho mot két cau
cau thép lién hop 2 nhip lién tuc, méi nhip dai 70 m, mat cat
dang hai hép cao 2.775 m, ban mat cau day 267 mm, chiéu
rong mat cat ngang toan cau la 10 m. Luu lugng chay tau
trong 100 nam tudi tho 1a 50x10° 1an méi chiéu.
[

Hinh 3.1: Mt c3t ngang dién hinh cda két cdu cdu

Kiém tra moi dugc ap dung theo ca hai tiéu chuin
AASHTO va Eurocode cho tat ca céc chi tiét ciu tao va lién
két clia cau. Cac gia tri danh gia an toan D/C (Demand/
Capacity) bat Igi nhat cho tat ca cac chi tiét va lién két
doc chiéu dai cau theo hai tiéu chudn dugc trinh bay trén
Hinh 3.2. Tir két qua thu dugc, c6 thé thay rang Tiéu chuan
AASTHO dua ra chi s6 an toan méi thap hon so vdi tiéu
chuén Eurocode, tuy nhién tiéu chudn Eurocode lai dua ra
dugc cac thdng sé tinh toan dap Uing t6t hon doi véi két cau
cau dudng sét.
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D/C Max. at FLS
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Hinh 3.2: Ty s6' D/C (Demand/Capacity) Ién nhat doc
theo chiéu dai c3u

4. KET LUAN

Trong bai bao, hai tiéu chuén thiét k&€ méi cla két cau
thép phé bién da dugc xem xét va so sanh. Tiéu chuan
AASTHO da dugc dp dung rong rai va chinh thiic t nam
2005 tai Viét Nam, thong qua Tiéu chudn 22TCN-272-05, tuy
nhién van chua c6 tiéu chuan cu thé vé mai déi vai két cau
cau dudng sat. Theo tiéu chudn Eurocode, cac chi tiét ciu
tao va lién két clia két cdu cau thép trén dusng sit duoc
xem xét cu thé hon théng qua cac hé s6 vé hu hdng (1). Cac
hé s6 nay dugc xac dinh theo cac thong s6 vé luu lugng
khai thac cling nhu tudi tho thiét ké clia cong trinh. Bai bao
6 thé chi ra rang can c6 danh gia chi tiét hon vé kiém tra
thiét ké mai trén két cau cau dudng sat theo céc tiéu chuan
khéac nhau, dac biét 1a cac két cau cau ca.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 72023 -CT-023.
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Nghién ctu thuc nghiém do tham ion clorua
clia bé tong tu dam ché tao va bao dudng
trong diéu kién khi hdu md phdng thoi tiét ndng

B TS.LEVINH AN

Truong Dai hoc Giao théng van tai
Email: levinhan@utc.edu.vn

TOM TAT: Bai bdo trinh bay két qua nghién ctu thuc
nghiém vé dé thdm ion clorua clda bé téng tu dadm
duoc ché tao va bao dudng trong diéu kién khi hau mé
phdng thoi tiét ndng. Ba hén hop bé téng tu ddm duoc
tién hanh thi nghiém, trong dé hai hén hop (SCC],
SCC2) st dung xi mang pooc-ldng thudng, hdn hop
th ba (SCC3) s& dung xi mang xi 16 cao. Khi nhiét do
ban dau cla hén hop tang 1&én (50°C), gid tri d6 chay
duoc gilt én dinh bang cach thém nudc hodc thém
phu gia siéu déo vao cuéi giai doan nhao tréon. Mau
bé téng tu ddm dang hinh tru (11x22)cm duoc duc va
bao dudng frong 24h dau theo diéu kién tiéu chuin
clia Phép, sau dé dugc dua vao phong bao dudng dén
thoi diém thi nghiém. Hé sé tham ion clorua cla cac
mau bé téng tu ddm duoc tién hanh nghién cau. Két
qud thu duoc cho thay rang, bé téng tu dam s dung
xi mang xi 16 cao c6 d6 bén tham ion clorua tét hon so
vdi bé téng tu ddm st dung xi mang thuong.

TU KHOA: Bé tong tu dam, thoi tiét nong, hé sé
tham ion clorua.

ABSTRACT: This paper presents the results of
experimental research of chloride migration coefficient
of self-consolidating concrete (SCC) manufactured
and exposed to artificial environmental conditions of
hot weather. Three different designs were tested, in
which, two designs used Porland cement, the third used
slag cement. The slump-flow value was kept constant
whatever the initial tfemperature may be (20°C or
50°C), either by the addition of water or by the use of
an extra dose of superplasticizer at the end of mixing.
The cylinders SCC specimens (11x22)cm were cured
for 24 hours under the conditions specified in the
French standard for manufacturing control and then
stored at room temperature (100% RH) throughout
the test session. The chloride migration coefficient of
SCC specimens was investigated. The initfial results
showed that the SCC uses cement slag has chloride
penetration is better than ordinary cement concrete.

KEYWORDS: Self consolidating concrete, hot
weather, chloride migration coefficent.
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1.DAT VAN BE

Bé tong tu dam véi nhiéu uu diém da dugc st dung
phé bién trong nhitng nam géan day. Loai bé téng nay ¢
kha nang chay dudi trong lugng ban than va lam day hoan
toan cop pha, tham chi tai nhiing vi tri day dac cot thép ma
khong can bat cirtac ddng co hoc nao ma van dam bao tinh
déng nhat. DE dat dugc kha nang do, so véi bé téng thong
thudng, bé téng tu dam dugc thiét ké vsi ham luong cot
liéu thé thdp hon, ham lugng hat min dugc ting dé tang
d6 linh dong cua viia xi mang, cing véi viéc st dung phu
gia siéu déo dé dat do chay déo cao ctia hdn hop bé tong.

Dai vai cong tac bé tong trong diéu kién khi hau nong,
nhiéu nghién cliu ciing nhu tai liéu huéng dan vé anh
hudng clia diéu kién thi cong nay téi dac tinh ctia bé tong
truyén théng [1, 21. Nhiéu nghién ctiu cling da chi ra rang,
thi cdng cling nhu bao dudng trong diéu kién khi hdu néng
anh hudng truc ti€p tdi chat lugng ctia bé tong [3-6]. Cu
thé hon, Dhir va céng su [6] cho rdng, kha nang chéng xam
nhap clorua clia bé tong co lién quan truc ti€p dén nhiét
dé, hé s6 tham ion clorua clia bé téng co thé tang gap doi
khi nhiét d6 trung binh tang ttr 10- 20°C.

Tuy nhién, nhitng anh huéng nay chua dugc nghién
cliu day du déi véi bé tong tu dam, dac biét la d6 bén
chéng tham clorua - day la mét trong nhimng kha néng
chéng lai moi de doa 16n clia ha tang bé tong cot thép.
T6c d6 xam nhap clia ion clorua thong qua cac 16p bé tong
bao vé c6t thép phu thudc chi yéu vao vat liéu va cac yéu
t6 moi trudng, trong do6 c6 thé ké dén nhu: (1) D6 khuéch
tan clorua clia bé téng, (2) Ty 1é nudc/xi médng, (3) Nhiét do.
Nham danh gia kha nang chéng tham ion clorua ctia bé
téng tu dam dugc ché tao va bao dudng trong diéu kién
mo phoéng thai tiét néng, nghién ctu thuc nghiém nay
da dugc tién hanh tai Hoc vién Quéc gia vé khoa hoc ting
dung Toulouse, Cong hoa Phap.

2. VAT LIEU VA PHUGNG PHAP THi NGHIEM

2.1.Vatliéu

2.1.1. Ximdng

Nghién ctiu da dugc tién hanh trén ba hdn hgp bé tong
tu dam, ky hiéu lan lugt la SCC1, SCC2 va SCC3. Xi médng
pooc-lang 52,5N (C1) dugc sir dung dé ché tao bé tong
SCC1 va SCC2. Trong khi d6, xi mang xi 16 cao 52,5N (C2)
dugc st dung cho bé tong SCC3. Céc tinh chat vat ly va



thanh phan héa hoc clia cac loai xi mang trén [7] dugc trinh
bay chi tiét trong Bdng 2.1 va Bang 2.2.
Bang 2.1. Tinh chat vat Iy cda xi mang (C)

Ky |Loaixi| Khdilugng |TydiénBlaine | Clinker (% | Phu gia (%
hiéu | mang | riéng (g/cm?) (ecm?/g) khéi lugng) | khéi lugng)
CEMI 1 (b6t da
(@] 525N 3,11 3.750 98,5 voi)
CEMIII .
(o] 525N 3,01 3.760 59,4 40 (Xi)

Badng 2.2. Thanh phan héa hoc cda xi mdng

Oxides .

(% khdi Iuigng) Si0, | ALO, | Fe,0, | CaO | SO, | MgO | K,0 | LOI
1 20,43 | 4,90 1,83 | 6540|360 1,06 |0,27 | 1,44
2 21,80 515 | 2,35 [61,30(2,30| 2,25 | 0,80 | 0,60

2.1.2. Bot dd voi

Loai b6t da dugc st dung la bot da véi, véi kich thudc
hat 0/90 um. Cac tinh chat cta bot da dugc tuan theo tiéu
chuén ctia Phap NF P 18-508 [8]. Thanh phan héa hoc va
tinh chat vat ly ctia bét da dugc thé hién trong Bdng 2.3.
Badng 2.3. Thanh phdn héa hoc va tinh chat vat ly cua bét da véi (F)
Thanh phan héa hoc

Oxides Sio, ALO, Fe, O, | CaCO, | KO Na,0
% khéi lugng 0,7 0,2 0,4 97,6 0,04 0,02
Tinh chdt vat ly

Lugng qua sang 10 um (% khéi lugng) = 66 | Khéi lugng riéng (g/cm?) =2,716
Lugng qua sang 2 um (% khdi lugng) = 24 Blaine/BET (cm?/g) = 6.500/26.400
D., (um) = 4,0 Chi s6 hoat tinh cudng do = 0,76

2.1.3. Phu gia héa hoc

Phu gia hoa hoc dugc st dung la phu gia siéu déo (SP)
nhan hiéu Optima 220 c6 g6c Polycarboxylate, khoi lugng
riéng 1,05.

2.1.4.Cétliéu

Cét liéu thé (G) dugc st dung la loai da cudi soi c6 cap
ph6i 4/10 mm, khoi lugng riéng 2.670 kg/m?, d6 hat nudc
theo khéi lugng la 1,1%. Cat st dung la loai cat tu nhién (S)
c6 cap phoi 0/4 mm , khéi lugng riéng 2.670 kg/m3, dé hut
nudc theo khéi lugng la 1,5%.

2.1.5. Hon hop thi nghiém

Thanh phan clia cac hén hgp thi nghiém dugc thé hién
trong Bang 2.4. BGi vai cac hdn hgp thi nghiém duoc tién hanh
& nhiét d6 ban dau la 50°C, phu gia siéu déo hoac nudc sé dugc
b6 sung thém vao nham dam béo gitt duoc do chay so vai hén
hop déi chiing dugc tién hanh & nhiét d6 ban dau 20°C.
Béng 2.4. Thanh phan hén hop (kg/m?)

Thanh
phan

SCC1-20 | 2920| / 147,0 | 814,0 | 895,0 | 4,385+ 1,29* | 182,60+ 124°

C1 c2 E S G SP Nuéc

SCC2-20 | 3500 | / 87,5 | 808,0|889,0 | 4,375+ 1,47*| 190,3 + 12,1°

SCC3-20 / 1370,0| 92,5 | 7954 | 875,0 | 4,625 187,8

3: Thém phu gia siéu déo dé giit 6n dinh dé chdy
khi nhiét d trén duoc dua lén 50°C (SCCi-50SP)
b: Thém nudc dé gic 6n dinh d6 chay khi nhiét dé tron
duoc dua Ién 50°C (SCCi-50W)
2.2. Phuong phap thi nghiém
2.2.1. Phuong phdp tao nhiét do ban dau cta hén hop
bé téng
Nhiét dé ban dau ctia cac hon hgp bé tong dugc lua
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chon la 20°C va 50°C. Nhiét d6 20°C dugc coi nhu gia tri nhiét
do6 tiéu chudn vdi cong tac bé tdng trong diéu kién théng
thudng, nhiét d6 nay dugc lya chon cho cac mau déi ching.
Nhiét d6 50°C dugc xac dinh nhu la gigi han nhiét do trén
cta hén hgp bé tong tuai khi bé téng dugc ché tao tur cot
liéu phai dudi buc xa mat trdi, chi tiét thé hién trén Bdng 2.5.
Bang 2.5. Nhiét dé cua cdc thanh phan hén hop va nhiét dé ban dau
tuong tng ctia hén hop

Nhiét dd cia cc thanh phan Nhiét dé
hén hop (°C) bandau | Ky
Cét | Xi |Béda i ctahén | hiéu
lieu | mang | vei Nuge hop (°C)
20| 20 | 20 20 20 20
80 | 80 | 80 20 50 50
80 | 8o | so | 20tphugia 50 505P
siéu déo
80 | 80 | 80 | 20+nudc 50 50W

2.2.2. Méu thi nghiém va ché dé bao duéng

Méu bé téong tu dam dang hinh tru, cé kich thudc (DxH)
la (11x22)cm, dugc bao dudng theo hai ché do: 1) theo diéu
kién tiéu chudn ctia Phap (NF P 18-404) [9] & nhiét d6 20°C
va dd am 100% cho dén khi thi nghiém; 2) mau dugc bao
dudng trong phong khi hau & nhiét d6 35°C trong 5h dau
sau khi tron, sau do nhiét d6 dugc giam xuéng 25°C cho
dén 24h va sau d6 dugc bdo dudng & 20°C, d6 &m 100%
cho dén khi thi nghiém.

Méau do d6 tham ion clo tuan tha theo tiéu chudn NT
BUILD 492 [10,11]. M&u ¢6 dang hinh dia, dugc cat tir mau
ddc hinh tru (11x22)cm, dudng kinh 11 cm, cao 5 cm. Mau
duogc lau kho bé mat sau d6 dugc dat vao binh hut chan
khong trong 3h. Tiép theo, duy tri trang thai may huat chan
khéng, d6 day binh chiia mau bang dung dich bao hoa
Ca(OH), va ti€p tuc duy tri chan khéng thém 1h. Sau dé,
tiép tuc ngdm méau trong dung dich béo hoa Ca(OH), trong
18 £+ 2h, nhu minh hoa trong Hinh 2.1.

o | 7 \:-—‘ e
‘ | = N 17‘};—"?
=4 L] ; /
7 /ﬁ n v |
= il e
¥ g;L jl"

Hinh 2.1: €éng tac chuén bi m3u do dd tham ion clorua

2.2.3. M6 hinh va quy trinh thi nghiém

M6 hinh va quy trinh thi nghiém tuan thd theo tiéu
chudn NT BUILD 492 [10]. Quy trinh nay nham muc dich xac
dinh hé s6 tham ion clorua cla mau bé tong & trang thai
khong 6n dinh. M6i t6 mau gém 3 mau da dugc chudn bi
& muc 2.2.b. B6 thiét bi gém may bién ap c6 tac dung bién
déi dong dién xoay chiéu thanh dong dién mot chiéu, hiéu
dién thé co thé thay déi trong khoang 0 - 60 (V), cudng dé
dong dién thay déi trong khoang 0 - 10 (A). Thiét bi nay
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cho phép dat moét hiéu dién thé (12V) vao gilra hai ngan
chda dung dich NaOH 0,3 N (tuong duang ham lugng 12
g/l nudc) & cuc duong va dung dich nuéc mudi NaCl ndng
dd 10% (tuong duong ham hugng 100 g mudi pha vao 900
g nudGc) G cuc am. Viéc thiét 1ap nay budc cac ion clorua di
tu moi trudng dung dich bén ngoai di vao mau thd. Quy
trinh chi tiét theo phuong phap NT BULD 492, minh hoa
theo Hinh 2.2 va Hinh 2.3.

*
Potential

(DC)
f
g
= h
CETETIE
a. Rubber sleeve e. Catholyte
b. Anolyte f. Cathode
c. Anode g. Plastic support
d. Specimen h. Plastic box

a) - Mang séng bang cao su; b) - Dung dich NaOH;
c) - Cuc dm; d) - Mau thi nghiém; e) - Dung djch NaCl;
f) - Cuc m; g) - Gid A& mau bang nhua; h) - Thing chita
Hinh 2.2: So dé I3p dit m&u trong thi nghiém do dé tham ion clorua
theo NT BUILD 492

Hinh 2.3: Thiét bj thi nghiém theo NT BUILD 492

2.2.4. Do chiéu sdu thdm ion clorua

Sau mot thai gian thi nghiém theo tiéu chuidn NT BUILD
492, dé xac dinh chiéu sau thdm ion clorua, tién hanh cac
buéc nhu sau: (1) Thao rdi mau, riia sach va duoc lau kho; (2)
Ché mau lam déi theo chiéu doc mau; (3) Phun dung dich
bac nitrat 0,1 M (AgNOQ,) lén bé madt mat mau vua tach; (4)
Sau khoadng 15 phut, két tia bac clorua mau trang xuat hién
trén bé mat mau sé cho phép do dugc chiéu sau tham ion
clorua. Hinh 2.4 minh hoa méau thi nghiém sau khi phun bac
nitrat va tién hanh do chiéu sau tham ion clorua.
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. | b
Hinh 2.4: Do chiéu sdu thdm ion clorua trung binh
cta cac méu thi nghiém
2.3.Tinh hé s6 tham ion clorua
Hé s6 tham ion clorua (Dnssm) ctia mau thi nghiém
dugc xac dinh theo cong thic [10]:

00239.(273+T).L (273 +T).L. x4
Dssm = W.{xd ~ 00238 W} (1)

Trong do:

D, ...~ Hésé thamion clorua khéng 6n dinh, X102 m?/s;

U - Gia tri dién ap khi do, Von (10 < U < 60);

T- Nhiét d6 trung binh ban dau va lic cu6i thi nghiém
clia dung dich (°C);

L - Chiéu day mau thi nghiém (mm);

x,- Gia tri trung binh ctia chiéu sau tham ion clorua (mm);

t - Thai gian thi nghiém (gio).

3.KET QUA VA THAO LUAN

Hé s6 tham ion clorua clia cdc mau bé téng tu dam dugc
ché tao va bao duéng trong diéu kién khi hau nong duac
tinh toén theo cong thiic (1) va dugc thé hién trén Hinh 3.1.
Két qua thi nghiém chi ra rang, khéng phan biét mau thi
nghiém (SCC1, SCC2 hodc SCC3), viéc tang nhiét d6 ban dau
clia hén hgp va nhiét d6 bao dudng khéng anh hudng déang
ké dén do bén tham ion clorua clia cac mau thi nghiém.

Dissm (1072mi/s)
30

25 Wl ]]E
} } —
20 A -
15
10
5 -f o - g [ I N R [ N A N 1
0 H
D & b o b 0 o
o W@@@ g cé?:b@@fz) ‘_g,ﬂv (]9"53 '}9”5@ ‘@ ‘_g'b@ qze C;I'(" prg G,o?? @nﬁ’
SCC1 SCC2 SCc3

Hinh 3.1: Gi tri hé s6 thdm ion clorua cda cdc m4u bé téng
tu dam ché'tao va bdo dubng trong diéu kién khi hiu
mé phdng théi tiét néng
Theo két qua thi nghiém, cé thé phan loai cdc hén hop
bé tong tu dam theo muc d6 tham cua ion clorua: Mau bé
téng tu dam co dé bén tham ion clorua thap nhat la SCC1,



day la loai bé tong tu dam dugc thiét ké véi ham lugng
hat min bot da véi cao nhat. Tiép theo la mau bé téng tu
dam SCC2, dugc thiét ké vai ham lugng hat min bot da voi
giam, dong thai tang ham lugng xi mang st dung. Bé tong
tu dam SCC3 co6 kha ndng chéng lai su xam nhap cua ion
clorua véi viéc st dung loai xi mang xi o cao.

Phan tich s6 liéu do vdi tling mau bé tong tu dam, cé
thé thay rdng qua trinh bdo dudng mau & 35°C trong 5h
dau lam tang nhe kha nang thdm ion clorua, bat ké hén
hop dugc duy tri d6 chay bang cach thém nudc hoac tang
lugng phu gia siéu déo. Mat khac, véi cdc mau dugc bao
dudng & nhiét dé 20°C, kha nang chéng tham ion clorua
dudng nhu khong bi dnh hudng dang ké.

TU nghién cru phan loai d6 bén tham ion clorua cta
Baroghel [12], d6i chi€u vai két qua thi nghiém thu dugc
cho thdy rang, d6i véi bé tong ty dam st dung loai xi
mang thudng (SCC1 va SCC2), bat ké nhiét d6 hén hgop
lic tron hodc khi bao dudng, cé dd bén chéng tham ion
clorua thdp (10 <D, <50.10-12 m?/s). Mat khac, v6i viéc
st dung loai xi mang xi 16 cao, dd bén lién quan dén chi
s6 nay dudng nhu dugc cai thién vai d6 bén cao han (5 <
D, <10.10-12 m%s).

C6 thé nhan xét rang, hiéu Ung hydrat hoa cda xi 16
cao da tao ra cac san pham hydrat, c6 hiéu qua rd rét
han d6i véi kha nang chéng lai sy xam nhap cla cac loai
ion qua bé mat bé tong so véi hiéu tng vat ly don gian
dugc tao ra béi su dac chac cla chat don bot da voi hat
min. Nhan dinh nay cling tuong déng véi nghién ctiu cla
Fookes [13] chira rang, hén hop bé tong st dung xi mang
tro bay hoac xi mang xi 10 cao c6 tac dung lam giam sy
khuéch tan ion clorua so vdi bé tong st dung xi méng
pooc-lang théng thuong.

4, KET LUAN

Anh huéng cta nhiét do téi d6 tham ion clorua cla
bé téng tu dam ché tao va bao dudng trong diéu kién mo
phong thai tiét nong da dugc tién hanh nghién ctu. Vai
thanh phan vat liéu dugc sir dung cho hén hgp bé tong tu
dam cho phép loai bé téng nay chéng lai anh hudng bat Igi
cUa thai tiét ndng khi so sanh véi bé téng déi ching.

DGi vai bé tong ty dam st dung xi mang xi o cao, khi
Xay ra cac phan Ung gilia xi 10 cao va portlandite (CH), ty 1é
pha ran trong bé tong ting Ién dang ké va ty 1é pha l6ng
gidm di tuong Uing. Ngoai ra, theo chiéu hudng nay, thé tich
16 rdng do nudc chiém ché ngay cang bi chia cat béi cac san
pham thly hoa, cac hat xi va xi mang chua thay hoa. Luong
cac 16 réng dai, két noi v6i nhau trong da xi mang ngay
cang gidam. Day chinh la nguyén nhan lam cho xi mang xi
ngay cang phat trién cudng do va dé chic cao, c6 kha nang
bén viing trong cac moi trudng xam thuc.

Két qua nghién ctu gép phan nho nham danh gia viéc
st dung co hiéu qua nguédn phu gia khoang noi chung va
xi hat 16 cao nghién min noi riéng cho nganh céng nghiép
san xuat xi mang G Viét Nam, gép phan tiét kiém tai nguyén
thién nhién va nang lugng dung cho viéc san xuat clanker,
gidm dang ké luong khi thai cacbonic, gép phan gidm thiéu
6 nhiém mai truong.
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Nghién c(u thuc nghiém anh hudng cdia nhiét do
dén ddc trung co hoc cla vat liéu déo cot soi

cuong dé cao (FRP)

B ThS.LE THANH TAM®; ThS.VU NGOC TRINH; ThS. VU THI NGA

Truong Dai hoc Giao théng van tai
Email: “lethanhtam8689@utc.edu.vn

TOM TAT: Bai bao frinh bay két qua nghién ctu thuc
nghiém anh hudng cla nhiét d6 dén co tinh cla vat
lieu déo cuong dé cao (FRP). Thi nghiém duoc thuc
hién theo Tiéu chudn ASTM D3039 clia My, khao sat
sy thay ddi clia cac dac trung co hoc (cudng dé chiu
kéo, d6 gian dai va mo-dun dan héi E) cla soi FRP
vdi cac cap nhiét dé tU nhiét & maéi trudng (30°C)
dén 80°C.

TU KHOA: Thuc nghiém, nhiét d8, co tinh, vat liéu
déo cét soi cudng dd cao, FRP.

ABSTRACT: This paper present result of an
expermental study the effect of temperature on
machanical properties of fibre feinforced polymer.
The expremental made by standard ASTM D3039,
investigated mechanical properties (tensile strength,
module of elasticity, extension) of FRP under varient
temperature from 30°C to 80°C.

KEYWORDS: Exprimental, temperature, machanical
properties, fibre feinforced poyme, FRP.

1. DAT VAN DE

Két cau chiu luc bang bé tong cét thép (BTCT), két cau
thép dugc st dung phé bién trong cac cong trinh giao
thong va nhiéu nganh khac. Theo thai gian lam viéc, két
cdu BTCT chiu nhiéu tac déng khac nhau. Nhom tac dong
co hoc: tinh tai do tai trong ban than clia két cau, hoat tai st
dung... va nhom tac dong clia cac yéu té méi truong: nhiét
dé, dd am, cac yéu té c6 ngudn gbc hda hoc. Ngoai ra, trong
qua trinh sirdung ¢é su thay d6i, gia tang tai trong tac dung
Ién két cdu vi du nang kha nang chiu tai ctia cau hodac co6
su tac dong bat thuong khong tinh truéc duoc trong qua
trinh thiét ké. Cac tdc ddng nay gay ra cac hu hong dan dén
lam suy giam kha nang chiu luc cho két cau. D€ dam bao
kha nang lam viéc cta két cau BTCT, cdng tac stia chla gia
cudng dugc xem la mét giai phéap hiéu qua, khac phuc cac
két cau bi hu hdng. Viéc stia chiia, gia cudng dam bao cho
két cau dap Uing t6t cac yéu cau ky thuat dé ra.

Hién nay, stra chita gia cudng két cdu c6 nhiéu phuong
phap: ma rong tiét dién két cdu, dan ban thép, st dung
Ung luc ngoai cang trudc, gia cudng bang cach phun via
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bé téng, st dung vat liéu composite. Vi mbi phuong
phap déu c6 uu diém va nhugc diém riéng. Vat liéu cét soi
composite cudng dé cao (Fibre Reinforced Polyme - FRP)
dugc ap dung phd bién trong céng tac stia chira gia cudng
két cau BTCT trén thé gidi tr nhiing nam 1980. Vat liéu nay
¢6 nhiéu uu diém vé mat ky thuat: khéng lam tang kich
thudc tiét dién cha két cau, cudng doé chiu kéo, mo-dun
dan héi cao, trong lugng nhe, thai gian thi cong nhanh.
Tai Viét Nam cling xuat hién moét s6 vat liéu FRP cta hang
Fyfe (My), Toray (Nhat Ban), mét s6 hang ctia Trung Quéc...
Nhugc diém cua vat liéu nay la gia thanh cao, hiéu qua gia
cudng bang vat liéu FRP phu thudc vao tay nghé clia céng
nhan thi céng, sgi polymer la vat liéu khé phan hay trong
moi trudng tu nhién va khéng tai ché dugc.

b) - Cbng trinh nha dan dung
Hinh 1.1: Sta chifa gia cuéng két cdu bang vat liéu cét soi
cuong dé cao FRP

Thém nira, mot sé két cau chiu anh hudng nhiét do
nhu: cau lién hgp ban thép (anh hudng nhiét cia anh ndng
mat tr&i), dudng 8ng dan ap luc, bé chia chat thai, silo clia
cac nha may xi mang (dnh hudng nhiét clia cac sdn pham
clia nha may). Déi vdi két cdu nay khi dugc stia chiia, gia
cudng bang vat liéu déo cét soi thi khi nhiét d6 cac két cau
nay tang cao thi I&p vat liéu FRP gia cudng cling tang theo,
do dac diém cau tao cla I6p FRP dugc cdu thanh tur sgi
cudng d6 cao va vat liéu nén la nhua déo, véi da phan nhua
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déo c6 ca tinh thay d6i nhiéu khi chiu anh hudng cta nhiét.
Vay véi tam FRP khi chiu nhiét d6 thi co tinh clia vat liéu gia
cudng sé thay déi nhu thé nao va su lam viéc clia két cau
dugc gia cudng khi sir dung vat liéu cot sgi déo cudng do
cao con dam bao theo thiét ké khong.

Hinh 1.2: Silo trong nha may xi mang

Hién nay, c6 nhiéu nghién ctru trong va ngoai nudc vé
vat liéu FRP, nham Uing dung vat liéu mdi nay trong viéc
gia cudng két cau BTCT [1]. Cac nghién ctu anh hudng
cla nhiét dé dén tinh chat co hoc clia vt liéu FRP ciing
dugc nghién cdu nhiéu véi su da dang vé vat liéu FRP cla
cac hang khac nhau [2-5]. Tuy nhién, & Viét Nam, chua cé
nghién ctu anh hudng cta nhiét d6 dén tinh chat co hoc
cla vat liéu FRP cda hang Fyfe (My) (vat liéu nay dugc su
dung kha phd bién tai Viét Nam). Trong bai bdo nay, nhom
tac gia trinh bay két qua nghién ctru anh huéng clia nhiét
dd dén mot s6 dac trung co hoc (cudng dé chiu kéo, mo-
dun dan hoi kéo) clia vat liéu cét soi cudng déd cao (FRP)
clia hang Fyfe véi dai nhiét do ti 30 - 80°C. Nghién ctru thuc
nghiém dugc thuc hién tai Phong Thi nghiém Stc bén vat
liéu, Khoa Cong trinh, Trudng Pai hoc GTVT.

2. NGHIEN cUU THUC NGHIEM

2.1. Mau thi nghiém va vat liéu ché tao

- Thi nghiém dugc thuc hién theo Tiéu chuidn ASTM
D3039-08 [6] (tiéu chuan thi nghiém xac dinh dac trung chiu
kéo clia vat liéu composite) clia My dugc BO GTVT chap thuan
thi nghiém co tinh vat liéu déo composite tai Viét Nam.

- Vat liéu thi nghiém la cac tdm FRP dugc cdu thanh ti
sgi carbon cudng do cao va keo (nhua epoxy) do hang Fyfe
(My) san xuéat [7]. Thong sé dac trung co hoc cla vat liéu
dugc trinh bay & bang dudi day.

Bang 2.1. Théng s6 co hoc cua vét liéu cét soi cudng dé cao SCHA1

do hdng Fyfe san xuat
THONG SO KY THUAT CUA TAM SQI COMPOSITE SCH41
— PHUONG GIA TRI GIA TRI
DEC TR PHAP ASTM | THi NGHIEM | THIET KE
sz eiin e ptilim D-3039 986 MPa 834 MPa
theo hudng chinh cua sgi
P§ gian dai khi pha hoai D-3039 1,0% 0,85%
M5 dun dan hoi kéo D-3039 95,8 MPa 82 Gpa
Cudng do chju ubn D-790 123,4 Mpa 104,8 Mpa
M5 dun dan héi uén D-790 3,12 GPa 2,65 Gpa
f‘;’i“’“g dochiunénhudngdoc | 1 5410 34,8 MPa 293 Mpa
Cripaly @ iminm ivding D-3410 77,2 Gpa 65,5 Gpa
ngang sgi
Bién dang ubn pha hoai D-790 1,0% 0,85%
lI;I@,SO gian no nhiét doc D-696 2,109°C
uong sgi
Hg s6 gian nd nhiét D-696 1,23.10%/°C
Chiéu day thm soi 1,0 mm 1,0 mm

Theo bang dac tinh sgi composite Tyfo®SCH-41 c6 chiéu
day tdm la 1,0 mm thudc vao nhom kich thudce loai 1 ctia bang
5 theo Tiéu chudn ASTM D3039 [6] c6 hinh dang nhu sau:

o
f

| 56 | 138 | 56 |
250

Hinh 2.1: Kich thuéc mau thi nghiém (mm)

Muc tiéu nghién ctiu anh sy anh hudng cta nhiét do
téi co tinh cda vat liéu déo cot sgi cudng do cao vdi gidi
nhiét d6 tu 30 - 80°C, nhém tac gia thuc hién thi nghiém xac
dinh cac théng s6 dac trung co hoc (cudng dé chiu kéo, do
dan dai, mé-dun dan héi) ctia tdm sgi FRP sau khi chiu anh
hudng véi cac cap nhiét néi trén trong thai gian 8h. Mébi cap
nhiét dugc ché tao 1 t6 mau vai 5 mau thi nghiém. Téng s6
lugng mau la 6x5 = 30 mau.

i I 3

e) - Gia nhiét cho mau thi nghiém
Hinh 2.2: Céng tac ché tao mau thi nghiém

2.2,S0dd bé trithinghiém va qua trinh thuc nghiém

So d6 bé tri thi nghiém dugc thé hién & Hinh 2.3a. Luc
kéo tao ra bdi kich thay luc va dugc diéu khién bang may
tinh. Gia tri luc do dugc bdi cdm bién. Trén mau thi nghiém
gan thiét bi dau do bién dang (Hinh 2.3b). Cam bién do
luc kéo va bién dang dugc két ndi véi may tinh diéu khién
cho phép ghi gia tri tu dong theo thai gian. Tién hanh thi
nghiém kéo dén khi mau bi pha hoai (kéo dut).

B6 thu tin
hiéu do

a) - May thi nghiém HFM500 KN tai PTN stic bén vét liéu - PH GTVT
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I Thiét bi do

bién dang

d) - Nhiét d6 60°C

PHONG TN SUC BEN VAT LIEU
eporio. 57 TN €O TINH CUA 501 GAC BON

tin hiéu do

b)-G3 mau thi nghiém va thiét bj do 1én may thi nghiém
Hinh 2.3: So dé bé tri thi nghiém va thiét bi do

Trinh tu thi nghiém nhu sau:

- Budc 1: Bua mau thi nghiém vao may say nhiét do.
Thuc hién sdy mau & cac cap nhiét d6 thuc nghiém trong e e g
vong 8h. o e)- Nhigt g 70°C

- Budc 2: Sau 8h, [ay mau thi nghiém & may sdy nhiét do
ra va ga mau lén may thi nghiém kéo HFM500KN. AN

- Budc 3: Tién hanh kéo mau dén khi mau bi pha hay
(kéo aut).

ERER]

- Budc 4: Xuat két qua thuc nghiém trén man hinh !
may tinh. -

3. PHAN TiCH, DPANH GIA KET QUA e S

Két qua thi nghiém thé hién madi quan hé gitra luc kéo e rmm— Emm e me—
(Force) va bién dang (Extension) clia cac t6 mau sau khi ‘ o f)n' N_’Z'etdo 8'006 B .
chiu anh huéng & cac c5p nhiét do: moi truong (30°C, 40°C, Hinh 3.1: Biéu dé quan hé giira luc kéo - bién dang ¢ cac t6 mau
50°C, 60°C, 70°C, 80°C), tir d6 xac dinh cac thong sé con lai: Biéu d6 anh hudng cla ca tinh theo nhiét d6 nhu sau:
cudng d6 chiu kéo, mé-dun dan hoi, d6 dan dai. 0

£
O

o a)- Biéu dé quan hé gilla cuong dé chiu kéo va nhiét do thir
B M v m—— Gt hi nghiém
a) - Nhigt a5 moi truong (~30°C) B Cuimg 89 (MPe) | D léch chudn | D6 bién thién % e

PHONG TN SC BEN VAT LIEU 1 35 988.85 4418 447 ahit 49 thudng

Mo e 2 | w0 9999 2887 289
3| so 9499 66.52 7
s | & 9906 562 567
s | 910 66.5 73
6 | % 92457 4561 493

b) - Théng ké cuong do chiu kéo trung binh cla cdc t6 mau

s an ’ Hinh 3.2: Bién thién cuong dé chiu kéo cda vét liéu Tyfo SCH41
b) - Nhigt dg 40°C theo cac cap nhiét do

PHONG TN S(PC BEN VAT LIEU

Reperthio 47 TGO TINH GUA 801 GAG BON 16
Force som )
o 1 —
— 2
€1
3
S o8
&
o 06
=]
04
02
w °
30 ) 0 ) 0 ) %0
or o T0C)
oaTesorar FAX

a) - Biéu dé quan hé gitta Ao gidn dai va nhiét d thir
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Gia tri thi nghiém
ST | Nhigtds onich
T (1°C) Db gidn dai D§ lach D6 bién thién L
%) chudn )
ohiét 4o
1 35 124 0.03 238
thudmg
2 40 134 0.09 6.53
3 50 1.29 0.08 6.2
4 60 132 0.06 4.42
5 70 132 0.09 6.93
6 80 131 0.12 9.11

b) - Théng ké dj gian dai trung binh ctia cac t6 mau

Hinh 3.3: Bién thién dé gian dai cda vat liéu Tyfo SCH41
theo cac c3p nhiét do

30 40 50 60 70 80 %
T(°C)

a) - Quan hé gitta mé-dun dan héi € va nhiét ds thir

Gid tri thi nghiém
ST | Nhiét P
T a6 M5 dun dan hdi P§ léch D5 bién thién Ghi ch
(Mpa) chudn %
nhigt 46
1 35 97297 1456 L5 .
thudng
2 40 93161 2528 27
2 50 91399 6058 6.63
4 60 90013 @Q 7208 8.01
5 70 88180 2985 339
6 80 87032 3091 3.55

b) - Théng ké mé-dun dan héi € cla cac t6 mau
Hinh 3.4: Bién thién mé-dun dan héi cua vat liéu Tyfo SCH41
theo cac c3p nhiét do

Qua két qua thi nghiém & Hinh 3.1, Hinh 3.2, Hinh 3.3,
Hinh 3.4, nhém nghién ctu dua ra mét sé nhan xét sau:

- Hinh 3.2 cho thdy, sau khi chiu anh hudng cac muc
nhiét do 60°C, 50°C, 40°C thi cuong do chiu kéo cla vat liéu
FRP Tyfo SCH41 khéng ¢6 su thay ddi so véi cudng do &
nhiét d6 thuong. Sau khi chiu anh huéng clia muic nhiét
70°C va 80°C, cuong do6 cua vat liéu thd nghiém la 910,8
MPa va 924,57 MPa so véi cuong do & nhiét do thuong la
988,85 Mpa, giam lan lugt |a 7,9% va 6,4%.

- D6 gian dai clha vat lieu FRP Tyfo SCH41 gan nhu
khéng cé su thay déi sau khi chiu anh hudng clia cac muc
nhiét dé tir 40°C dén 80°C (Hinh 3.3).

- M6-dun dan héi cta vat liéu FRP SCH41 giam dan
theo nhiét d6. Tuy nhién, theo bang so liéu thdy rang do
bién thién va dé léch chudn & céc cap nhiét 50°C va 60°C
cao han nhiéu so véi d6 1éch & 40°C va 35°C, diéu nay cho
thay c6 su anh hudng viéc ga dat mau hoac do dong déu
cla cdc mau trong t6 mau. Néu gidm dugc cac gia tri nay
thi két qua trung binh clia mé-dun dan héi sé tang 1én va
c6 thé tuang duong vdi gié tri & 40°C va 35°C. Nhu vay, mo-
dun dan héi sau khi chiu cac muc nhiét gan 60°C, 50°C, 40°C
gan nhu khong anh hudng so vdi khi & nhiét dé thusng
(Hinh 3.4). Mé-dun dan hoi sau khi chiu anh huéng cua
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nhiét d6 70°C 1a 88,180 MPa va 80°C la 87,032 MPa so véi gia
tri 97,297 MPa & nhiét d6 thuong da giam 9,4% va 10,6%.

4. KET LUAN

Dua vao cac két qua nghién ctu thu dugc, cho phép rat
ra mot s6 két luan sau:

- Khi vat liéu déo c6t sgi cudng do cao Tyfo SCH41 sau
khi chiu anh hudng cta nhiét dé nhdé hon 60°C thi dac
trung co hoc: cudng do, dd gian dai, moé-dun dan héi gan
nhu khéng thay déi so véi nhiét do méi trudng.

- Khi vat liéu déo c6t sgi cudng do cao Tyfo SCH41 sau
khi chiu anh huéng cta nhiét d6 Ién hon 60 - 80°C thi dac
trung ca tinh: cudng dé, mo-dun dan héi giam so véi gia tri
thi nghiém & nhiét d6 thudng; dé gian dai khéng c6 su thay
déi. Tuy nhién, muc d6 gidm vé cudng do va mo-dun dan
hoi la khéng nhiéu. Gia tri thi nghiém do dugc van I6n hon
gia tri thiét ké dua ra.

- VGi cac cong trinh cé nguy co anh huédng clia nhiét dé
khong 16n hon 80°C van dam bao gia ¢é stia chiia biang vat
liéu FRP Tyfo SCH41. V&i muc nhiét I6n hon can c6 nghién
ctiu thi nghiém kiém chung.

- Theo két qua nghién clu, mac du nhiét do it anh
hudng dén ca tinh cia vat liéu FRP nhung kha ndng lién két
(@6 bam dinh) cta vat liéu nay vai bé mat két cdu c6 hiru co
bi anh hudng khéng thi can nghién ctiu thém dé dam bao
do tin cdy viéc Ung dung vat liéu FRP vao slfa chira cac cdng
trinh c6 anh hudng cta nhiét.
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Nguyén nhan, gidai phap khac phuc
va cong nghé mai stra chita hu hong mat duong cing
tai Cang Hang khéng qudc té Noi Bai

B TS. NGUYEN TRONG HIEP
Truong Dai hoc Giao thdng van tai
Email: nguyentronghiep@utc.edu.vn

TOM TAT: Bai bao trinh bay vé thuc trang khai thac
hé théng san dudng tai mét s cang hang khéng
quéc té (CHKQT) lon (chu yéu la CHKQT Néi Bai va
CHKQT Tan Son Nhat); danh gid su xudng cip cla
hé théng san dudng, phan tich nguyén nhan va giai
phap khic phuc. Bai bdo gidi thiéu vé vat liéu va céng
nghé madi do tac gid va ddng su nghién ciu si dung
c6 hiéu qud t8t, dang dugc s dung fai cac cang
hang khéng (CHK) lon, phan tich chi tiéu ky thuat,
tinh n&ng, céng nghé thi cong, kiém tra, nghiém thu
va y kién danh gia.

TU KHOA: Hu hdng, mat dudng cing, san bay, vat
liéu Mmadi, cong nghé sta chta mat duong.

ABSTRACT: The article presents the actual situation of
airfield pavement system at some major international
airports (mainly Noi Bai International Airport and Tan
Son Nhat International Airport); evaluation of the
deterioration of the pavement system, analyze the
causes and countermeasures. The article introduces
new materials and technologies used by the author
and colleagues with good efficiency, being used at
major airports, analysis of technical criteria, features,
construction technology, inspection, acceptance and
evaluation comments.

KEYWORDS: Distress, rigid pavement, airport, new
material, pavement repair technology.

1.DAT VAN DE

Tubi tho va chét lugng khai thac cla cac cong trinh,
dac biét la cong trinh san bay phu thudc nhiéu yéu té tu
khau thiét ké dén van hanh khai thac. Mat dudng san bay
du thiét ké t6t dén dau cling chi ton tai trong thai gian nhat
dinh. Tudi tho moét mat dudng sé phu thudc vao tinh trang
khai thac, diéu kién bao tri, méi truong khi hau.
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Hinh 1.1: Chat luong va céng téc bao tri mat dudng san bay

Cong tac bao tri, stia chlta dugc thuc hién ding thai
diém, khi mat dudng con tinh trang tét va truéce khi xdy ra
cac huhdng nghiém trong sé gop phan quyét dinh vao viéc
duy tri chat luong khai thac, kéo dai tudi tho cong trinh,
déng thai dam bao an toan cho cac chuyén bay [1, 71.

2. THUCTRANG KHAI THAC

2.1.Téc d6 tang truéng nganh Hang khéng dan dung

Theo cac béo cdo vé su phat trién ctia hang khéng dan
dung (HKDD), ké tu khi gia nhap T6 chic Hang khéng dan
dung quéc té (ICAO) vao nam 1990, cling véi su phat trién
cla dat nudc, nganh Hang khong Viét Nam nudc ta da co
nhiing budc phat trién vuat bac, ca ban hinh thanh phéat trién
hé théng ca s& ha tang CHK san bay hoan chinh, @0 nang luc
dap Ung nhu cau van tai hang khong tang trudng manh mé.

Vietnam's air passenger traffic growth has topped ASEAN peers

Singapore e
Brunei
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Hinh 2.1: Téc d6 tang trudng nganh HKDD giira Viét Nam
va khu vuc chdu A
Trong thap nién 2006 - 2016, san lugng hanh khach van
chuyén toan thi trudng da ghi nhan téc do tang trudng lay
k& hang nam (CAGR) dat 17,4%, vuot xa téc do tang trudng
clia ASEAN la 6,1% (Hinh 2.1). Biéu nay la minh ching
thuyét phuc cho moét thi trudng hang khong tré trung,
nang dong, day stic séng va hidia hen tai Viét Nam. Trong
nam 2016, téng san lugng hanh khach théng qua cac CHK



ca nudc udc tinh dat khoang 81 triéu ngudi (tang 29%),
vuot muc ki luc nam 2015 trudc dé la 63,1 triéu hanh khach
(tdng 24% so vdi cling ky), ca vé gia tri tuyét déi lan téc do
tang trudng [2, 31.

s S6 Iwot hanh khach

——Mitc tang truéng

u)

5 hanh khach (Trié
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Thei gian (N&m) (22

Hinh 2.2: Téc d6 ting trudng nganh HKDD giai doan 2010 - 2019
Trong giai doan 10 nam 2010 - 2019, trudc thai diém
dai dich Covid-19 dién ra, ti€p tuc ghi nhan muc d6 tang
trudng hang nam trén 15%, dugc danh gia cao thu 5 trén
thé gidi va cao nhat khu vuc ASEAN.
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Hinh 2.3: So sanh c6ng suét thiét ké va san luong khai thac tai cac
CHK Ion
Day la giai doan stic ép lén ha tang céng trinh CHK rat
I6n. Nam 2018 ghi nhan téng céng sudt trén toan mang
da vuat 8,7% cong suat thiét k&, trong dé, nang né nhat
la CHKQT Tan Son Nhat 35,7%, Da Nang la 30%, Cam Ranh
la 29,2%. CHKQT No6i Bai mac du chi vuot cong suat 4,4%
nhung lugng hanh khach phuc vu cling da vuot qua 1,1
triéu hanh khach [2, 3].
2.2, Hé théng san duéng khu bay CHKQT Néi Bai
Hé théng san dudng khu bay ctia CHKQT Néi Bai dat
cap 4E theo hé théng phan cap ctia ICAO, bao gom 2 dudng
cat ha canh (CHC) 11L/29R (1A) va 11R/29L (1B); 2 dudng
lan song song va 9 dudng lan tat; san d6 phia Tay nha ga
T1, san d6 phia Dong nha ga T1, san d6 ga hang hda, san
dé trudc hangar.
Bang 2.1. Théng tin két cdu mat duong tai CHKQT Néi Bai
Chiéu day (cm) / Kich thuéc (m) Stic chju tai PCN
h1=40cm;h2=18cm; h3=28cm
Asphalt = 20 cm; kich thudc: (45x3.200)m
h1=40cm; h2=20cm; h3=28cm
Kich thudc: (45x3.800)m
San dé phiaTay |h1=34cm; h2=20cm; h3=28cm

Hang muc

Pudng CHC 1A 54/R/B/W/U

Pudng CHC 1B 60/R/B/W/T

54-57/R/C/W/U

nhagaTl Kich thudc: (200x100)m

A ax h1=28cm; h2=20cm; h3=28cm
San do6 A3 Kich thuéc: (78x280)m 35/R/C/W/U
San dé phia h1=40cm; h2=20cm; h3=28cm

Dong nha ga T1 | Kich thudc: (152x292)m 60-70/R/C/W/U

Sandénhaga |h1=34cm;h2=20cm;h3=28cm
hang héa Kich thudc: (155x120)m
San dé trudc h1=40cm; h2=20cm; h3=28cm
Hangar Kich thudc: (93x28)m

2.3. Thuc trang vé chat lugng méat duéng CHC

La mot trong hai CHK dau méi quan trong nhat trong hé
théng mang CHK ca nudc, CHKQT Noi Bai c6 mot sé dac thu:

* Cudng dé khai thdc tau bay cao:

Tudi tho thiét ké ctia mat dudng bé tdng xi mang (BTXM)
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san bay phu thudc nhiéu yéu t6, trong dé tai trong va s6 lan
tac dung tich 1y 1a yéu t6 quyét dinh. VGi su phat trién cla
nganh Hang khéng tang truéng binh quan trén 15% trong
thai gian dai hang chuc nam nén s6 lan CHC vugt qua thiét
k&, dan dén su suy giam cudng do6 mat dudng. Theo s6 liéu
ctia Cuc Hang khéng Viét Nam, CHKQT Tan Son Nhat dugc
stfa chira va dua vao st dung thang 6/2013, tinh dén hét
thang 4/2018, téng s6 lan CHC trén dudng nay da gap 2,3 lan.
Da6i v6i CHKQT N6i Bai, dudng CHC 1B dua vao khai thac nam
2003, tinh dén hét thang 4/2018 téng s6 lan CHC trén dudng
CHC nay da gap gan 28 lan. Song song vai viéc bi khai thac
quia tai, diéu kién khi hu bat Igi, mat dudng CHC (ma cha yéu
la mat dudng ciing) bi hu hdng nghiém trong, cac hién tugng
gay nut, bong troc bé mat tai cac khu bay ctia CHK anh huéng
nghiém trong dén an toan van hanh clia tau bay [1, 2, 4].

*Piéu kién vé ché dg thuy nhiét:

Cac két qua nghién ctu cho thay bién dang va Ung
suat xuat hién trong mat duong san bay & giai doan khai
thac, khi két hgp véi su thay ddi nhiét d6 va doé dm cda moi
trudng bén ngoai va nén dat ¢ thé dan dén nhimng dang
hu héng khac nhau nhu bong tréc, nit gay & cac khe, uén
vong tdm ban trong mua néng. Bén canh dé, cac chu ky
thay ddi nhiét d6 moi trudng bén ngoai qua ngudng thap
(dac biét quanh ngudng 0°C) cling anh hudng dén trang
thai clia cac I6p trén ctia mat dudng, gay ra cac vét nit nho
(ndt dam). Nudc mat xam nhap qua khe ndt nay lam bé
téng bi qua 4m, dan dén bé mat cla mat dudng san bay
nhanh chéng bi pha hoai. Hdu qua cla cac tac déng thuy
nhiét va dac biét khi nén dat du dé am (diéu nay xay ra
khap nai khi cac khe & trang thai lam viéc khéng tét, nudc
mua c6 thé thadm qua cac khe xuéng moéng va nén dudng.
Trong khi d6, nudc ngam hodc nudc tham tu nhién tir dudi
[én mat dudng khi hé thong thoat nudc bi hong, hoac khi
thiét ké nén dudng khéng dung) la lam thay déi ciu truc
clia cac vat liéu mat dudng va nén dudng, do vay lam gidm
sut chat lugng clia ching [4].

Do dac thu khai thac, CHK - san bay dugc lua chon dat
& cac vi tri co dia hinh bang phang, cling véi d6 quy hoach
san nén phai tuan tha chat ché cac quy dinh vé kich thudc,
dd déc nham dam bao an toan hang khéng. Do vy, dia
hinh khu bay thudng bang phang va trai rong trén dién tich
I6n, day la diéu kién rat han ché vé mat thoat nudc. CHKQT
N6i Bai c6 dia hinh tu nhién tuong déi thap, hé thong thoat
nudc, dac biét la thoat nudc nén dudng bi xuéng cap. Cling
vGi d6, hé théng khe co dan ctia mat dudng BTXM mat tinh
dan hoi do anh hudng méi trudng, dan dén nudc mat xam
nhap xuéng va bi dong lai, gdy nén hién tugng nén, méng
bi bdo hoa nudc. Hé qua la cudng dé nén mong bi suy gidm
dang ké, gy mat 6n dinh va dan dén cac hu héng ddi vai
cac tdm BTXM mat duéng [5].

*Piéu kién xung nhiét cuc bo:

V6i lugng tau bay van hanh 16n, dac biét trén cac khu
vuc dudng lan, san dé, lugng nhiét toa ra tir déng co tau
bay gay xung nhiét cuc bg, tao trudng nhiét gian doan trén
bé mét la nguyén nhan sinh ra ting suat nhiét, cung véi ing
suat do tai trong tac dung sé gay ra hién tugng nut vé bé
mat BTXM mat dusing [4].
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d) - Phyt bun
Hinh 2.4: Mgt sé dang hu héng mat duéng BTXM khu bay Noi Bai

3. NGUYEN TAC VA MO HINH SUA CHUA MAT
PUONG BTXM

VGi CHK, dac biét 1a cac dau maoi ban rén nhu Néi Bai,
Tan Son Nhat thi cé nhiing yéu cau stia chira riéng, mang
tinh dac thu trong khai thac nhu sau:

*Cdc yéu cdu ky thudt sau sta chia:

Dé dam bao diéu kién lam viéc cila mat dudng sau khi
tram va, miéng va s dung sau khi stia chta can dam bao
mot s6 diéu kién co ban vé mat ky thuat sau [1, 6]:

- Bam bao tinh toan khai, nghia la khéng c6 su phan
I&p va tach roi véi I6p dudi, 16p bé tong bu phu trén mat
phai c6 dé lién két ving chac vai I6p bén dudi trong diéu
kién nhiét va tai trong;

- Dam bao kha nang chéng mai mon bé mat;

-Dam bao kha nang chiu luc tuong déng véi BTXM cua
tdm nén;

- Dam béo cac yéu t6 dé bang phéng va do nham bé
mat (néu miéng va co dién tich I6n).

*Thai gian thi cbng stia chita xong bi gi6i han (thuong téi
da 3-5h).
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Hinh 3.1: M6 hinh lIam viéc sau khi duoc trém va sua chita

Day la yéu t6 quan trong hang dau can xem xét dgi vai
cac hoat dong tram va stia chta mat dudng do thai gian slia
chta mdt dudng cac cdng trinh dudng CHC, dudng lan, san
d6 thuong phai dam bao thai gian khai thac st dung lién
tuc, han ché téi da viéc dong cac cong trinh dé thuc hién
céng tac stia chiia bao tri. D& véi cac cong trinh duding CHC,
dudng lan chinh tai cac CHK ban ron (nhu Tan Son Nhat, Noi
Bai), viéc dong clia cong trinh sé lam gian doan khai thac,
gdy thiét hai lén vé kinh té€ va chat lugng phuc vu cla cang.

4. THUC TRANG VAT LIEU DA SU DUNG SUA CHUA
HU HONG MAT PUGNG G CHKQT NOI BAI

Theo Béo cdo s6 1351 clla CHKQT Noi Bai cho Téng
cong ty CHK Viét Nam (ACV), t&r nam 2017, nhiéu céng
ty, vién nghién ctu da dé xuat cac vat liéu khac nhau, tuy
nhién sau hon 1 nam thd nghiém, chi con 3 loai vat liéu st
dung trong tram va slfa chta mat dudng BTXM san bay dap
Ung dugc yéu cau gém:

- Vat liéu Uretek (My) do Cong ty Gia Doan dai dién
thuc hién;

- Vat liéu bé tong polymer TGPE-SBO1 cua Cong ty
Thién Giang;

-Vat liéu DOM 1-17 clia Truong Pai hoc GTVT qua Cong
ty CP TVDT va Chuyén giao CNGT;

Theo danh gia tir két qua thr nghiém, vat liéu Uretek
(My) khéng cé chuyén giao cong nghé (thi cong phai do
Cong ty iy quyén thyc hién, do vay bi dong trong thi céng,
khong cé day da cac chitiéu ky thuat, gia thanh rat cao (gan
gap doi so vdi vat liéu trong nudc TGPE-SBO1; DOM 1-17).

Vat liéu bé tong polymer TGPE-SBO1 clia Cong ty Thién
Giang sau mot thai gian thi cong co hién tugng vé thanh manh
vun dudng kinh 3 - 5 cm va trg ¢6t liéu, khéng dugc chuyén
giao cong nghé gay bj déng cho cong tac stia chita cda cang.

Vat liéu DOM 1-17 la sdn pham clia Dé tai cdp BO GTVT
do Truong Pai hoc GTVT chd tri sau moét thai gian thi cong
dam bao dugc cac yéu cau, tuy c6 xudt hién mot s6 vét
nut ngang & cac miéng va dai, hep nhung khong bi phan
manh, bong bat, cac chi tiéu ky thuat day dd, khéng c6 anh
hudng maoi truding, dé thi cong, dugc chuyén giao day du
cédng nghé rat thuan Igi cho cang trong viéc stia chita mat
dudng. Day dugc coi la vat liéu chinh dang st dung hién
nay & CHKQT Néi Bai va mét phan & CHKQT Tan Son Nhat.



5. SU DUNG VAT LIEU DOM 1-17 TRONG SUA CHUA
MAT DUGNG BTXM TAI NOI BAI VA TAN SON NHAT

San pham bé téng polymer DOM 1-17 do Trung tam
Khoa hoc c6ng nghé, BO mén Xay dung Budng 6 td va San
bay, phdi hgp cing Céng ty CP Tu van Dau tu va Chuyén
giao CNGT (Trudng Pai hoc GTVT) nghién cdu thuc hién
do GS. TS. Pham Huy Khang chu tri. Nhém chuyén gia
nghién ctiu do PGS. TS. Nguyén Thi Bich Thay lam trudng
nhém. Vat liéu nghién ctu la loai bé tdng polymer c6 céc
tinh ndng phu hgp céng tac stra chra trdm va nhanh mat
duong BTXM san bay, chuyén s dung trong sta chira
mat dudng BTXM san bay. San phdm dugc nghién ciu
phat trién dua trén cac nghién ctu tién tién vé cac loai vat
liéu dugc st dung cho cong tac stia chira bao trinh mat
duong BTXM san bay va dudng bo, hoan toan chd déng
cbng nghé va co thé tiép tuc nghién ctu tuy bién theo
cac yéu cau khac [7 - 14].

5.1.Pac tinh chung cta sdn pham

San phdm bé tong polymer DOM 1-17 dugc nghién
cuu theo dinh hudng phuc vu cong tac sa chira nhanh,
trong diéu kién vua thi cong vira khai thac nén cé nhiéu
dac tinh uu viét:

- Dat cudng do thiét k&, du diéu kién cho théng xe/tau
bay chisau 2h;

- Dinh bam rat t6t véi bé mat nén BTXM hién hiy;

- Khong can I6p dinh bam riéng;

- Cudng do cao;

- Cong nghé thi cdng dan gian, st dung may moc thiét
bi va dung cu thi cong phé bién.

5.2. Chi tiéu co ly chinh

- Khoi lugng riéng: g =2,2-2,4T/m3,

- Cudng dd nén sau 2h ké tur khi d6 bé téng dat Rn =
50 -80 Mpa;

- Cudng d6 kéo udn ctia bé tong Rku = 15 - 20 MPa sau 2h;

- D6 dinh bam phu hgp theo AASHTO T323-03-2011;
TCVN 9349:2012 ddm bdo dinh bdm hoan toan (lién khai)
vGi bé mat bé tong ci;

-D6 mai mon < 0,1 g/cm? tuong duang véi bé tong lam
mat dudng san bay;

- Anh huéng xam thuc: it bi anh hudng mai trudng a xit
va kiém cling nhu cac hoa chat, dau mé tur may moc, thiét
bi roi rét trén mat dudng;

- Bén vai nhiét d6 cao va luéng khi phut I6n tir dong co
tau bay gay ra;

- Thi cong don gian, thai gian nhanh, khéng yéu cau
bao dudng.

5.3.Pham vi ap dung

Bé téng polymer DOM 1-17 ¢6 cac dac tinh vuot troi vé
cac chi tiéu ca hoc, thai gian dong cliing nhanh, cong nghé
thi cong don gian, co dong va thuan tién, dap tng dugc cac
yéu cau rat cao vé chat lugng cliing nhu yéu cau thai gian
thi céng khat khe khai thac céng trinh nén dac biét phu
hgp véi viéc stia chlfa, bdo tri mat dudng bé tdng san bay
[7, 8]. Cu thé, vat liéu nay c6 thé dung trong stia chira va x{
ly cac dang hu hdng bé mat clia céc cong trinh dudng CHC,
dudng lan, san dé bang bé téng nhu:

- Stia chira cac hu héng nut, dap vé, sut meé, bong bat
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tdm bé téng von rat phd bién trén mat dudng bé tong ci
va tiém an nguy co phat sinh FOD gay hu hai cho tau bay.

- Stra chlta bé mat tam bé tong bi bong bat, mai mon,
tro c6t liéu, chénh cao dé vai cac tdm xung quanh;

- Stia chita cac tadm bi gay ndt, 1Un sap;

- Tao I6p bao vé mdi, xt ly hu hdng mat dudng cl nhu
l30 hda, nit ran nham kéo dai tudi tho khai thac mat dudng,
tai tao bé mat mdi, dap Uing yéu cau khai thac ca vé ky thuat
va my quan.

- XU ly v6i pham vi va chiéu day da dang: khu vuc rat
nhé, khu vuc 16n, hinh tiéu chuan, hinh ky di, chiéu day rat
mong (dén 2 cm) hodc hét chiéu sau tam.

- Ngoai ra, c6 thé st dung trong céc cong trinh dudng
6 t6, cau dang khai thac, cac cong trinh doi hoi tién do thi
c6ng nhanh, xtt ly khan cap phuc vu an ninh - quéc phong,
khac phuc thién tai, tham hoa...

Sau khi nghién ctiu phat trién, thr nghiém thanh cong,
trong 2 nam 2019, 2020, sén pham da duoc lan lugt dugc st
dung phd bién tai cac CHKQT Néi Bai, CHKQT Tan Son Nhat va
dugc danh gia chat lugng tét, phu hgp cac yéu cau thuc tién
d6i vai cong tac stia chita béao tri mat dudng BTXM tai cac CHK.

5.4. Cong nghé thi cong

Cong nghé thi cong don gian, si dung cac loai may
moc, dung cu phd bién sdn ¢é trén thi trudng, c6 thé thi
céng véi khéi lugng I6n hodc mé nhé. Trinh tu cac budc
dugc tién hanh nhu sau:

- Budc 1: Xac dinh pham vi hu hong can stia chia; cét,
duc tdy, cao boc cadc manh v, cac vat liéu trdm va stia chira
cl bi hu héng; vé sinh lam sach khé bé mat bang may nén
khi hodc chéi. Trudng hop cac vi tri bi dap vé, bong dop,
tén tai FOD, chi can cay bdé manh v, FOD va lam vé sinh la
dam bao.

- Budc 2: Tron va réi bé tong dé x(r ly cac hu hdng bong
tréc, nut gay.

- Budc 3: San phang theo kich thuéc va d6 bang phang
cla tam.

- Bu6c 4: Dam bang dam ban hodc lu nhe hodc céan con
Ian tao d6 chat cho I6p rai véi pham vi Ién; véi pham vi nhd,
khong can dam lén.

- Budc 5: Tao nham bé mat bang may cat tao nham khi
can tao ranh nham. Trudng hgp khéng can tao ranh nham,
chi can mai nhanh bé mat cho d6ng mau véi bé tong c.

- Budc 6: Cat khe (néu cd) bang may cét.

- Budc 7: Bao vé bé tong trong thdi gian 2h tu khi tron
bé téng dé€ hinh thanh di cudng dé trudc khi thong xe
hodc cho tau bay van hanh.

VE ca ban, sau khi thi cong xong, két thuc céng tac don
dep, vé sinh, thu don d6 dac dé di chuyén sang vi tri khac
cling la thoi diém bé tdng di cudng dé dé théng xe hodc
cho tau bay van hanh.
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a) - Phd dé, tao khuén miéng vé; b) - Lam sach khuén miéng va;
¢) - Chuén bj vat liéu: d) - Trén vat lidu; e) - R3i vét lidu; 1) - Bam vt liéu:
g) - Xoa hoan thién; h) - Mai bé mdt; i) - Miéng va hoan thanh
Hinh 5.1: M@t sé hinh anh thi céng sta chifa tai CHKQT Néi Bai
béng vat liéu DOM 1-17

5.5.Cong tac kiém tra nghiém thu

Cong tac kiém tra nghiém thu cé thé tién hanh cac budc:

1) - Plc mau tai hién trudng (d€ danh gia cudng do clia
bé tong I6p phu).

2) - Khoan mau sau khi thi cdng 2h (mau khoan duéng
kinh 15 cm, khoan hét theo chiéu day tdm) danh gia tinh
toan khéi, lién két va thi nghiém ép ché.

3) - Tao mau dé xac dinh d6 mai mon cla bé téng.

4) - Xac dinh nhanh cudng do bé téng tai hién trudng
bang phuong phap khéng pha hily (siing bat nay Schmidt);

5) - Thi nghiém kéo nhé tai hién trudng xac dinh cudng
do6 dinh bam véi bé tong ca.

6. KET LUAN

- Stra chra hu hdng ctia médt dudng BTXM ndi chung va
mat dudng san bay ndi riéng la mét van dé phuc tap, phu
thudc rat nhiéu yéu t6 va yéu cau khai théac. Viéc nghién
ctu loai vat liéu dap tng dugc yéu cau ky thuat va diéu kién
khai thac la mot van dé Ién, khong chi thuan tly vé mat vat
liéu ma con dap Ung cac yéu cau kinh té.

- Vat liéu bé tong polymer stfa chita mat dudng ciing
DOM 1-17 ca ban déap ting dugc yéu cau cap bach trong
diéu kién viia stra chfa viia khai thac tai 2 CHK 16n la Néi Bai
va Tan Son Nhat. Ngoai gid tri vat liéu, DOM 1-17 con cd y
nghia I6n vé mat khoa hoc trong viéc nghién cty, trién khai
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cédng nghé méi phuc vu san xuat clia cac nha khoa hoc B
mon Xay dung Budng 6 t6 va San bay, Trung tam Khoa hoc
cdng nghé GTVT - Trudng Dai hoc GTVT va su phdi hop véi
cac don vi san xuat Trung tam Khai thac khu bay - CHKQT
N6i Bai va Tan Son Nhat.

Véi két qua budc dau dat duac, vat liéu rat can ti€p tuc
hoan thién nghién clru dap Ung cac nhu cau khac nhau clia
thuc t€, phuc vu thuc hién nhiém vu dam bao an toan hang
khong, an ninh va quéc phong clia dat nudc.
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Phat trién giai phap xUr ly dit liéu

cho may thi nghiém tu dong Marshall
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TOM TAT: Bai bdo cong bé két qua nghién cuu, thiét
ké, ché tao thiét bj diéu khién va gidi phap x ly dt liéu
cho may thi nghiém bé téng nhua tu déng Marshall.
Thiét bi diéu khién duoc ché tao dé may hoat déng
dap Ung cac yéu cau cda Tiéu chudn Viét Nam TCVYN
8860-1: 2011. Gidi phap xt ly dit liéu do nhdém nghién
clu phat trién da loai bd nhiéu dé hoa hién thi khi
khong co luc 8n dinh tac déng vao mau, tuc la da loai
dugc cac thanh phan sé liéu cla cac doan dé thivan
hanh, hiéu chinh ban dau khi chua that su tac déng
luc 1én mau. Ngoai ra, mach diéu khién duoc phat
trién trén nén tang loT ddp Ung diéu khién tU xa, di
liéu duoc 1ai truc 1iép 18n mang internet dé thuan tién
cho viéc quan ly va theo déi thi nghiém. Bay cing la
co s& dé xay dung bo di liéu cu thé, cé thé tim kiém
dugc cling nhu phuc vu cho cac nghién clu chuyén
nganh vé bé téng nhua.

TU KHOA: Marrshall, thi nghiém bé téng nhua, dé
déo bé tong nhua, d6 8n dinh bé téng nhua, x ly
d@ liéu.

ABSTRACT: This paper publishes the results of
research, design and creation of control equipment
and data processing solution for the Marshalll
automatic testing machine of asphalt concrete. The
control device has been built for a real machine to
operate to meet the requirements of Vietnamese
standards TCVN 8860-1:2011. The data processing
solution developed by the research team has
eliminated noise of graphics displayed when there is
no stable force acting on the sample, removed the
data of the initial operation and correction graph
segments when the force was not really applied to the
sample. In addition, the control circuit is developed on
the basis of loT to meet remote control, and the data
are uploaded directly to the internet to facilitate the
management and monitoring of the experiment. This
is also the basis for building a specific, searchable
data set as well as for specialized research on asphalt
concrete.

KEYWORDS: Marrshall, Asphalt concrete test, asphalt
plasticity, asphalt stability, data processing.

1. DAT VAN BE

Kiém tra dé 6n dinh va dé déo ctia Marshall la chi tiéu
dac biét quan trong trong viéc thi nghiém thiét ké cap phoi
bé tong nhua cling nhu thi nghiém kiém soét chat lugng
hén hgp bé téng nhua trong qua trinh thiét ké va thi céng
trén thé gidi[1, 2, 3]. Do d06, viéc dam bao xac dinh ding su
tac déng luc 1én mau theo thai gian la diéu vo cing quan
trong dé€ dam bao 1dy dugc dir liéu thuc cda qua trinh nén
mau [5, 17].

& Viet Nam, hau hét cac phong thi nghiém vat liéu
céng trinh [6] déu thuc hién xac dinh céc chi tiéu Marshall
cta hén hgp bé tong nhua theo TCVN 8860-1:2011 [4]
bang mdy nén Marshall co hoc [7, 8]. Cadc mdy nay khong
xac dinh dugc diém cao nhat va doan ti€p xuc cha dé thi
dir liéu, cling nhu ty dong vé dugc dudng cong xac dinh
chinh xac dugc d6 déo va dé én dinh Marshall [10, 11]. Do
dé, yéu cau dat ra trong viéc cai tao thiét bi nén Marshall la
can phai vé biéu dé quan hé gitta d6 6n dinh va bién dang
dé xac dinh d6 déo, trong dé d6 thi dé déo phai duagc trur
di giai doan dau ti€p xic mau dugc nén [12, 17]. Van dé
can giai quyét la loai bé nhiéu va cac thanh phan luc khéng
that sy tdc dong lén mau dé vé do thi thuc cda qua trinh
tac déng Ién mau, tir d6 xac dinh dugc chinh xac dugc dé
déo va d6 6n dinh Marshall.

2. XAC DPINH PO ON PINH, PO DEO MARSHALL VA
GIAI PHAP PIEU KHIEN, XU LY DU LIEU

2.1. Xac dinh dé 6n dinh, d6 déo Marshall va yéu
cau thiét ké

Phuong phép xac dinh dé én dinh, d6 déo Marshall
la phuong phap nén trén mau BTN hinh tru cé kich thudc
quy dinh: Mau dusng kinh 101,6 mm * 0,2 mm, chiéu cao
63,5 mm = 1,3 mm; déi vai mau duc trong phong va dudng
kinh 99,6 +~ 101,6 mm, chiéu cao 30 + 70 mm d6i véi mau
duc khoan tai hién trudng. Cac mau dugc ngam trong bé
nudc 6n nhiét trong diéu kién xac dinh vé nhiét dé va thai
gian (60°C trong 40 phut), sau dé dugc nén dén pha huay
trén may nén Marshall [5]. Mot trong nhiing yéu cau quan
trong la xac dinh gia tri luc nén I6n nhat va bién dang mau
& cung thoi diém dé tinh dé 6n dinh, d6 déo Marshall.
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Nam va mdy dugc cdi tién cda nhém nghién cuu (b) st dung thiét bi
diéu khién, thu tap di liéu khéng day va hién thj trén co'sé loT

Phuong phdp thi nghiém dugc ap dung rong rai
trén thé gidi. Cach xac dinh d6 6n dinh va do déo khi thi
nghiém Marshall thuc hién theo Tiéu chudn AASHTO T245
[1]; ASTM D6927-2006 [2]; EN12697-34 [3]. Yéu cau cai tién
thiét ké may can cé cac gidi phap khéng ché chuyén dong
antoan, st dung céc thiét bi hién dai, xG ly di liéu va truyén
théng khong day trén co s& loT [9]. Cu thé, vé xtr ly dit liéu,
tiéu chuan ctia chau Au EN12697-34[17] quy dinh xac dinh
dé déo va d6 6n dinh nhu Tiéu chudn ASTM D6927-2006
[2], thong qua viéc cai tién thiét bi nhu trén Hinh 2.1.

Céng tic hanh trinh ’—‘ ’—*{ Man hinh Giéu khién
Vixir Iy
Diu do dich chuyén H B6 chuyén déi ADC }—’_.

H Led, cdi
| Loadcell H Bb chuyén 6i ADC

Hinh 2.1: So dé khéi thiét bi diéu khién may Marshalll cia nhém
nghién cau

Nhiing van dé& con tén tai trong hau hét cac may
Marshalll hién nay dugc xt ly théng qua cac phuong phép
diéu khién linh hoat, 1a truc ti€p va diéu khién théng qua
may tinh bang, dong thai hé théng can 6 tinh nang xa ly
dirliéu, vé do thiva luu trr tu dong, cling nhu truyén dir liéu
vé ngudi gidm sat theo ca ché duoc té chic trén Hinh 2.1.

2.2. Phuong an diéu khién, truyén théng

Phan mém diéu khién may nén mau dugc phat trién trén
nén tang loT s&rdung bo mach nhiing esp32 cé thé diéu khién
truc ti€p, dong thoi dugc tich hgp kha nang két néi internet
dé két noi véi may tinh bang phoi hop diéu khién. Khi két néi
thanh céng véi mach diéu khién, thiét bi sé gl thong bao lén
man hinh LCD théng béo viéc két noi da thanh cong thong
qua tuong tac ngudi - may bang cac tin nhan xt ly:

- Nhan dugc chuéi “zero” thi ti€n hanh hiéu chinh gia
tri cdc cdm bién vé 0",

- Nhan dugc chubi“time”thi tién hanh cai dat thai gian
gui dir liéu di bang bién time. Gia tri cai dat sé dugc gui
kém theo chuéi ky tu gui di.

- Nhan dugc chubdi “tocdo” thi tién hanh cai dat toc
do chay clia dong co. Gia tri cai dat sé dugc gui kém theo
chudi ky tu gi di.

- Nhan dugc chubi “up” thi mach diéu khién tac déng
chay déng ca cho dia nang di lén.

- Nhan dugc chubi“stop” thi mach diéu khién tac dong
ding dong co.

- Nhan dugc chubi “down” thi mach diéu khién tac
déng chay déng co ha dia nang xuéng.
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2.3. Giai phap xt ly dit liéu

D6 déo Marshall phu thuéc vao cac thanh phan cda
mau[11,13, 14, 16] dugc xac dinh theo cac tiéu chuén cling
nhu tai liéu ca My AASHTO [1], ASTM [2], hay chau Au (EN)
[3]. Trén ca sG déc tinh tai trong anh huéng dén mo-dun
dan hoi ctia hon hop bé téng [12, 15], nhom nghién ctu
can xt ly dt liéu dé vé dugc biéu dé quan hé gita dé én
dinh va bién dang dé xac dinh dé déo, trong d6 can loai bd
nhiéu dé xac dinh dung su tac dong luc 1én mau theo thai
gian thé hién trén dé thi va bang di liéu.

2.3.1. Tinh todn

Tu bang d{ liéu, ta xac dinh dugc gia tri vi tri cla
luc 16n nhat (index_max), gia tri luc 16n nhat Fmax. Tim
gia tri luc tai diém 25% la F1=Fmax*0,25 va diém 75% la
F2=Fmax*0,75. D€ xac dinh biéu d6 luc that su tac dong
Ién mau, tuc |a loai bd phan d6 thi khi thanh nén day dia
chiu lyc chua tac ddong dén mau, ta can xac dinh dugc gia
tri I6n nhat cla luc nén Fmax va gia tri bién dang tuang
duong ctia lyc nén dé 1én mau thuc bat dau tu Fe, trong
dé6 C la giao diém clia dudng d di qua diém A (1an can 25%
Fmax) va B (lan can 75% Fmax) véi truc x (d6 déo). Giai
thuat clla chuong trinh nhu sau:

Pau vao: D liéu do

Pau ra: Do déo, luc téi da.

Thuc thi:

1: Tao bién danh sach sao luu dir liéu dé xu ly -> Sao
chép ditliéu la 1 list khac

1: Tim vi tri luc max, gia tri luc Fmax

1:Tinh F1 (luc75), F2 (luc25) tim cac diém trén biéu d6
1an can véi 2 diém nay

1: Tinh vector chi phuong

1: Tinh cac diém cla tiép tuyén dua tuong Ung vai cac
vi tri d6 déo do duoc

1: Tinh gia tri d6 déo tai vi tri C (luc bang 0, giao d va
trucx)

1: Tinh d6 déo mdi.

1: Cap nhat d6 thi thuc té.

3.THU'C NGHIEM VA VA DANH GIA KET QUA

Tién hanh thi nghiém trén mau thuc té€ véi 2 t6 mau
c6 ma 01_T2022-CT-032 va 02_T2022-CT-032, trong d6 t§
mau 01_T2022-CT-032 dugc nén trén may nén Marshall cé
tich hgp bd diéu khién ctia nhém nghién cdu va t6 mau
02_T2022-CT-032 dugc nén trén may nén TRIPLEX CPR
Marshall dang dugc st dung tai phong thi nghiém chuyén
nganh, trong cling cac diéu kién ché bi, bao duéng, nhiét
dé, thai gian ngdm mau. Téng quat theo cac budc sau:

- Khoan mau tai hién trudng ctia mét du an dang dugc
thi céng, & cac vi tri lan cdn nhau nham dam bao t6i da do
déng déu clia cdc mau. H6n hop bé tdng nhua dugc san
xuat tai tram trén vai thong tin vé nguén goc vat liéu va ty
1& phi tron thé hién trén Hinh 3.7 nhu sau:

- Da: Mo da Bong Ao, xa Thanh Thuy, huyén Thanh Liém,
tinh Ha Nam;

- Bét khodng: Kién Khé, Ha Nam;

- Nhua dudng 60/70 Shell - Singapore.

- Phu gia SBS (tang cudng tinh nang BTN): SBS 3501
Pai Loan do LCY san xuat (s&r dung véi ham lugng 5% so
vGi khéi lugng nhua).
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- Ty lé phéi tron va dudng cong cap phoi ctia hén hop
c6t liéu bé tong nhua:

100

= == = Max theo CDKT du dn

— & —Sai 36 cho phép so voi cap phéi thiét ké

Phin trim lt sing:Percent Passin (%)
3
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0075 015 03 06 118 236 475 951251925

Cao sang - Sieve size (mm)

Hinh 3.1: Biéu dé thiét k& cap phéi bé téng nhua ding dé thi
nghiém may nén

én dinh va dé déo Marshall

Mau khoan dugc ché bi (cdt mau) theo ding yéu cau
claTiéu chudn TCVN 8860-1:2011 [18], madu BTN hinh tru c6
kich thuéc quy dinh (dudng kinh 101,6 mm + 0,2 mm, chiéu
cao 63,5 mm =+ 1,3 mm va ché bi ddm bao dé dong déu vé
chiéu cao cadc mau thi nghiém), sau d6 dugc ngam trong bé
nudc 8n nhiét trong diéu kién vé nhiét d6 va thai gian 60°C
+10°C trong thai gian 40 phut + 5 phit va dugc dua lap vao
b6 ga nén mau ctia may, diéu chinh vi tri mau va khung kep
theo phuong ding, nhu thé hién trén Hinh 3.2.

Két qua kiém thir va déi sanh di liéu cda may T2022-
CT-032 vGi may nén tiéu chuan TRIPLEX CBR/Marshall dugc
thé hién trén Hinh 3.3 va két qua vé dé thi trén Hinh 3.4
cho thdy: Luc Max (kN) ctia may do dugc la 9,193 kN vai
bién dang I&én nhat Gng vdéi luc Max 1a 4,215 mm va cla
mau tuong duong cling cdu trac, thanh phan, kich thuéc
va giai phap xu ly 1a 9,04 kN véi bién dang I6n nhat (ng
vGi luc Max 1a 4,195 mm. Su sai khac vé gia tri clla mau &
day khong han 1a sai s6 gidia hai thiét bi ma do hai mau
khéng déng déu tuyét déi gay ra. Tuy nhién, trong pham
vi nghién ctru thi mic dé sai lech nhu trén 1a c6 thé chap
nhan duagc.
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MiuE3 [
Lyc  Bisndong Lyc  Bisndong
0,00 000 0,000 0,000
0,08 015 0025 0,000
024 021 0,035 0,013
045 038 0,050 0,022
056 040 0,060 0,056
076 064 0,065 0,065
092 087 0,080 0,070
101 o0s4 o1 0,081
113 1,06 o161 o118

Chart Title

B
g

rROD

129 144 0221 0,147
, X 0302 z

164 258 048 0323
177 279 0548 0431
192 301 0654 0517
203 340 0775 0629
214 392 0936 0832
237 437 1,056 1,087
250 a8 1172 1,29
27 591 1283 1533
296 657 1464 1928 om0 et
31 76 1579 2202 °

8 8 8 8 EE S
-

(

Hinh 3.3: Dit liéu thuc t& trén mdy tiéu chuan TRIPLEX CPR Marshall
va mdy T2022-CT-032

1513

d6 bén (kN): 9.193

d6 déo (mm): 3.2642384 <

Hinh 3.4: Dit liéu thuc t& chay thoi gian thuc hién thi trén thiét bi
hién thj cda may T2022-CT-032

D liéu thuc té chay khi nén mau dap (ng thai gian
thuc trén thiét bi hién thj trén may tinh bang, nhu thé hién
trén Hinh 3.4, trong dé thé hién ré dudng néi hai diém 25%
va 75% cua luc Fmax, ti d6 xac dinh diém dich truc toa do,
la diém da loai cac thanh phan luc chua that su tac dong
[én mau la: 4,215 mm - 0,951 mm = 3,624 mm.

KET NOII AL

BIEN BAN KIEM DINH
©0 BEN VA B0 DEO CUA BTN THEO PHUONG PHAP MARSHALL

Kiém dinh vién:
Khach hang
D6 day mau:

s6 kiém dinh:
Ngay kiém dinh:
Hé s6 hiéu chinh:

11/01/2023

K&t qua kiém dinh

D6 bén Marshall: 9,193 kN D6 déo Marshall: 3,264 mm

~ 9198k

Hinh 3.5: D6 thi két qua xtr Iy xac dinh diém C va hién thi diF liéu

nén mau trén méy tinh bdng ciia mdy nén T2022-CT-032

D{r liéu thuc té chay khi nén mau dap tng thai gian
thuc trén thiét bi hién thi trén may tinh bang nhu thé hién
trén Hinh 3.4, trong dé thé hién rd dudng ndi hai diém
25% va 75% cua luc Fmax, tir d6 xac dinh diém dich truc
toa do, la diém da loai cac thanh phan luc chua that su tac
doéng lén mau la: 4,215 mm - 0,951 mm = 3,624 mm dugc
nhom nghién clu phat trién da loai bé nhiéu d6 hoa hién
thi khi khéng 6 luc 6n dinh tac ddng vao mau, bao gém
cac thanh phan s6 liéu ca cac doan dé thi van hanh, hiéu
chinh ban dau khi chua that su tac déng luc [én mau. Luc
tac doéng bi nhiéu trong khodng ma cam bién dich chuyén
do dugc tir 0 - 0,951 mm (vi tri diém C) la khodng cach khi
th nghiém mau can dé cach gilta mau va cadm bién luc
mot khoang nho, tuong Ging véi phan dau cta dé thi da
dugc loai bo trén Hinh 3.5. Doan xt ly loai phan d6 thi OC
sau khi luc nén mau dat gia tri Max thé hién & thoi diém
mau nén dugc 4,195 mm, la lic d6 thi trén Hinh 3.4 bat dau
di xudng. Cac két qua nén ctia méi mau dugc in ra file pdf
ctia mdi 1an thi nghiém dé luu va in phiéu thuan Igi cho
qua trinh san xuat. Cac dit liéu dugc ghi vao co sé di liéu
nén mau phuc vu giam sat va hau kiém.

4, KET LUAN

Trong nghién ctiu nay, nhém nghién ctu da ché tao
thanh cédng mach diéu khién st dung bo mach nhung
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esp32, hoat dong linh hoat v&i nhiéu ché dé, bao gom ché
doé kiém tra chay khéng tai, ché do hoat déng bang tay
truc ti€p, ché doé tu déng, ché dé diéu khién khong day
tU xa trén co s& loT dap ung dugc ca diéu khién, truyén
théng va xt ly dit liéu. D liéu trong qua trinh tién hanh thi
nghiém dugc tai truc tiép lén mang internet dé thuan tién
cho viéc quan ly va theo déi.

Thiét bi nén mau cho may thi nghiém tu dong Marshalll
ctia nhom nghién cdu da xt ly thanh céng van dé loai bo
nhiéu git lai cac di liéu luc theo thai gian clia qua trinh
nén mau thuc té€. Giai thuat lap trinh da thuc hién thanh
cobng viéc xac dinh dugc diém cao nhat va doan tiép xuc,
ty dong vé dugc dudng cong xac dinh chinh xac dugc d6
déo va dé én dinh Marshalll. Qua trinh thuc nghiém mau
duc ché bi tai phong thi nghiém thé hién ré van dé loai bé
nhiéu va cac thanh phan luc khéng that sy tac dong lén
mau da dugc xtr ly thanh céng, véi mau cu thé 01_T2022-
CT-032 da loai di khoang dir liéu thu dugc dé thi thuc clia
qua trinh nén mau, véi luc nén 1a 9.193 kN vdi bién dang
thuc t€ cila mau la 3.624 mm, qua d6 xac dinh chinh xac
dugc d6 déo va dé 6n dinh Marshall.

LGi cdm on: Nghién clu nay dugc tai trg bai Truong
Dai hoc GTVT trong Dé tai ma s6 T2022-CT-032.
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Panh gid ban dau st dung bé t6ng tu lén

c6 ham lugng tro bay cao

trong thi céng cong trinh duong giao thong ndng thon

= TS. NGUYEN HUNG CUONG
Trudng Dai hoc Xdy dung Ha Noi
Email: cuongnh@huce.edu.vn

TOM TAT: Bai bdo trinh bay nghién ctu ban dau vé
viéc st dung bé téng tu lén (BTTL) c6 ham lugng tro
bay cao trong xay dung duong giao thong néng thon
tai Viét Nam. Nghién clu da s& dung phuong phap
thiét ké cap phdi BTTL cla Nhat Ban tinh toan duoc
3 cdp phéi BTTL cé ham luong tro bay thay thé xi
mang tu 40 - 60%. K&t qua danh gia tinh céng tac
(SF, T500, Jring, Lbox, Vfunnel, Sr) clia ca 3 cdp phdi
hén hop BTTL déu dat yéu cau theo hudng dan cla
tiéu chudn chau Au va cuong dé nén bé tong dat tu
30,34 - 44,98 MPa, dap Ung yéu ciu vé cuong dd
lAm két cau mat dudng giao thdng néng thén (cudng
d6 chiu nén 25 - 30 MPa).

TU KHOA: Bé t6ng tu len, tinh céng tac, d6 chay
xde, kha nang vuot qua, khang phan tang, cuong dé
bé téng.

ABSTRACT: This paper presents initial research on
the use of self-compacting concrete (SCC) with high
fly ash content in rural road constfruction in Vietnam.
The study used the Japanese self-compacting
concrete mix design method to calculate three levels
of self-compacting concrete with fly ash content
replacing cement from 40 - 60%. The workability
assessment results (SF, T500, Jring, Lbox, Vfunnel,
Sr) of all three levels of concrete mix are satisfactory
according to the guidelines of European standards and
the compressive strength of concrete is from 30,34 -
44,98 MPa, meeting the requirement of strength for
rural road pavement structure (compressive strength
25 - 30 MPa).

KEYWORDS: Self-compacting concrete, workability,
slump flow, passing ability, segregation resistance,
concrete strength.

1. DAT VAN BE

Hién nay, Viét Nam dang tap trung ddy manh téc d6
xay dung ndng thén mdéi, trong do6 phat trién ca s ha tang
giao thong la yéu t6 quan trong gép phan mang lai cho
néng thon mot boé mat mdi, tiém nang dé phat trién. Hang
nam, Chinh pha dau tu cho phat trién dudng giao théng

G cac dia phuong kha 16n. Chi tinh riéng giai doan 2003
dén nam 2010 da dau tu 749 du an dudng giao thong dén
trung tdm xa vdéi téng muc dau tu cac du an [a 32.951 ty
déng [71.Téng két 10 nam phat trién giao théng ndng thén
giai doan 2010 - 2020, cd nudc da xay dung mdi, cai tao,
nang cap va bao tri stra chita 345.897 km dudng, 31.364
cau, 125.639 céng; ti 1& cling héa cac loai dudng giao
thong néng thon dat 68,69% [8].

BTTL la mét loai bé tong dac biét, khong can phai dam
rung sau khi d6. Hén hop c6 thé tu chay dudi tadc dung clia
trong lugng ban than, l1ap day van khuén va dat dugc do
chat hoan toan, tham chi trong trudng hop cét thép ken
day. S&r dung cdng nghé BTTL ¢6 uu diém nhu thi cong
nhanh, dé dang dé, gidm dugc nhan luc va thiét bi khi d6,
dam bé téng; cai thién diéu kién lam viéc cho nhan cong,
céi thién an toan lao dong, gidam tiéng 6n do khong su
dung thiét bi dam va gop phan bao vé méi trusng [2]. Tuy
nhién, nhugc diém cua loai bé tdng nay la don gia vat liéu
va kiém soat chat lugng san xudt cao hon so vdi bé téng
truyén thong [3]. Theo [4], khi ap dung BTTL tai Dai Loan
va Sri Lanca, don gia thuc té ctia né gap 1,2 lan so vai bé
téng truyén théng. D€ gidm chi phi san xuat BTTL thi viéc
nghién ctu gidm ham lugng xi mang va thay thé bang tro
bay co chi phi thap la mét huéng tiép can dang dan. Tro
bay dugc st dung ngoai tdc dung tang tinh céng tac, giam
nhiét thay hoa, cai thién d6 bén con cé tac dung giam chi
phi. Trong cac loai vat liéu st dung thay thé xi mang, tro
bay la vat liéu kinh té€ va kha dung nhat [5]. Nghién ctu cla
Bouzoubaa cho thay c6 thé ché tao hén hgp BTTL c6 ty
I& tro bay trong thanh phan bot la 50% dat cudng dé nén
35MP, dugc st dung thay thé cho bé tong truyén théng ma
chi phi s&n xudt tang khéng dang ké [6].

Pudng giao thdng ndéng thon chiu tai trong truc xe
thiét k& khéng 16n (tir 2.500 - 6.000 kg), c6 yéu cau vé
cudng doé bé tong két cdu mat dudng khong cao, chi tir 25
- 30 MPa [1]. Viéc nghién ctu si dung BTTL cé ham lugng
tro bay cao, von c6 cudng d6 viia phai va c6 gia thanh thap
dung cho xay dung dudng giao thong néng thon khong
nhimng c6 thé dap ing dugc nhiing ky thuat, kinh t€ ma
con cé y nghia to I6n vé mat bao vé méi trudng. Do do, viéc
nghién ctu Ung dung loai BTTL c6 ham lugng tro bay cao
cho céng trinh dudng giao théng néng thén, ap dung cho
céac dia phuong dang chuan bi trién khai xay dung phat
trién dudng giao thong la rat can thiét.
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2. THIET KE CAP PHOI BTTL CO HAM LUGNG TRO
BAY CAO

2.1.Vat liéu st dung

Vat liéu str dung trong thi nghiém: Xi mang Vincem But
Son PC40; cat vang sdng Hong, modul 2,76; da st dung
da co Dmax=10 mm, la da nghién, khéi lugng riéng 2,759/
m?3; tro bay: st dung tro bay nhiét dién Pha Lai, tro bay loai
F theo tiéu chudn ASTM C618; phu gia siéu déo: sit dung
phu gia siéu déo thé hé mdéi loai BiFi- HV298, géc polymer
céi tién, co6 ty trong 1,05, phu hgp Tiéu chudn ASTM C-494
loai G; phu gia bién tinh VMA str dung phu gia tao nhét loai
CuLminal loai MHPC400. Hinh 2.1 thé hién vat liéu stt dung
trong nghién ciu.

. ba d Phu gia SD
Hinh 2.1: V4t liéu st dung trong thi nghiém

2.2.Tinh toan cap phéi BTTL

Thiét ké thanh phan cap phoi BTTL dugc thuc hién
theo phuong phap thiét ké dugc dé xuat bai Hiép hoi Bé
téng Nhat Ban (JSCE). Phuong phap thiét ké nay dua trén
s0 liéu thuc nghiém va danh gia vat liéu st dung trén co
sG s dung cac két qua khao sat da co nén giam dugc s6
luong thi nghiém, trong dé dé xuat cét liéu nho (cat) dugc
c6 dinh & muc 40% thé tich vira, c6t liéu 16n (da) chiém
50% thé tich bé tong, ty 1é (N/B), gia dinh trong khoadng
0,9-1 (Hinh 2.2) [10].

D4 o trang théi lén chdt  Thé tich bé tong Thé tich bé tong Thé tich vita

) . Viwrde
Vvira Vbot
50001 Vi Vcat I 40%

Thé tich d4 & trang théi
1én chat chiém 50% thé
tich bé tong

Thé tich cat chiém 40%
thé tich vira

Hinh 2.2: Ty Ié theo thé tich cGa cdc thanh phan trong hon hop
BTTL[10]

Trén co s huéng dan thiét ké cap phéi ctia Nhat Ban,
xac dinh cac thong sé ky thuat dé thiét ké hén hgp BTTL
cho thuc nghiém, cu thé nhu sau:

- Ham lugng khi trong hén hgp bé téng 2%.

-Ham lugng ban dau & trang thai len chat clia cét liéu 16n
ldy bang 50% thé tich hén hgp bé téng & trang thai lén chat.

- Ty I& (N/B) theo thé tich tir 0,9 - 1,0 (theo khdi lugng
trong khoang 0,3 - 0,4), nghién ctiu chon 0,35.

- Thé tich cat chi€ém 40% thé tich vita.

- Phu gia siéu déo lay bang 1% khoi lugng bot.

- Phu gia tao nhét VMA 1dy bang 0,0346% khoi lugng bot.

-Ty 1é tro bay/bét (TB/B) tir 40% dén 60% khoi lugng boét.

DPé phuc vu nghién ctu ban dau vé ap dung BTTL cho
coéng trinh dudng giao thong néng thon, tac gia tién hanh
tinh toan 3 cap phoi BTTL véi ham lugng tro bay thay déi
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tur 40 - 60%, thanh phan vat liéu dugc tinh toan cu thé &
Bdng 2.1.
Bang 2.1. C3p phéi hén hop BTTL duing cho dutng giao théng néng thén

Ky hiéu | Trb/B XM [Trobay| Cat | Pa | Siéu | VMA |Nuéc
PC40 | (kg) | (kg) [(0,5x1)| déo | (kg) | (kg)
(kg) (kg) | (kg)

CP1 0,4 343,6 | 2291|7488 770 | 572| 0,2 |2004

CP2 0,5 282,4 | 2824|7488 770 | 564 | 02 |197,7

CP3 0,6 222,8 | 3343|7488 770 | 557 | 0,19 | 195,0

3. KET QUA THi NGHIEM

3.1. Thi nghiém tinh céng tac hén hop BTTL

Tinh cong tac hén hop BTTL dugc danh gia theo
phuong phép huéng dan cta chau Au. Cac chi tiéu kiém
tragom SF, T, , Jring’ Lyowr Viuner ST Theo [9], gid tri SF 650 -
800 mm, T, cho phép2-5s, Jing chophép0-10mm,V,
cho phép 6 - 12s, d6 phan tang Sr cho phép 5 - 15%. Céac
két qua thi nghiém vé d¢ chay lan (SF), thai gian chay T_ ,
Jing’ Loy, Viune V@ khdng phén téng SR dudc thé hién tir Hinh
3.1 dén Hinh 3.4. K&t qua thi nghiém cho thay, cac hon hop
BTTL c6 tinh céng tac dap ung yéu cau theo hudng dan
chau Au.

SF (mm)

720
715

710
705
700
695
TB/B=0,4 T8/B=0,5 TB/B=0,6

Hinh 3.1: D6 chdy lan SF tuong tmg 3 CP

Ts00 (5)) Viunnel (5)

¢ mT500
& Vfunnel

T8/8=0,4 TB/B=0,5 TB/B=0,6

Hinh 3.2: T, vaV, , tuonging 3 CP
g (M)

9.3
9.2
21

9
8.9
8.8

Hinh 3.3: __tuong ung 3 CP

ring
Phan tang Sr (%)
7.35

73
7.25
7.2
7.15
71
7.05
7
6.95
6.9

TB/B=0,4 TB/B=0,5 TB/B=0,6

Hinh 3.4: D4 phan tang Sr tuong ing 3 CP




Két qua thi nghiém cling cho thay, khi tdng ham lugng
tro bay c6 xu hudng lam tang kha nang chay lan cia hén
hop BTTL. Cap phsi TB/B=0,4, d6 chay lan SF dat gia tri 710
mm va thai gian chdy T, =3,38s, khi tang ty 1& TB/B =0,5
chi s6 SF tang 2,8%, thai gian chay T500 giam 0,29%. Dac
biét, khi tang ty lé TB/B=0,6 thi chi s& SF tang 3,5%, thoi
gian chay T, gidm 4%. Dong thai, khd ndng vugt qua cla
hén hgp BTTL déu tang tuong Ung vdi lugng tang ca ham
lugng tro bay. Cap phéi TB/B=0,4 c6 chi sé L, =0,89, Jring
=9,2 mm, khi tang ham lugng TB/B=0,5 thi chis6 L, tang
2,24%, ), giadm 1,08%; téng ty 16 TB/B =0,6, chis6 L téng
3,37%, Jring gidm 5,74%. Tuy nhién, thi nghiém ciing cho
thay do phan tang ctia hén hop BTTL bi tdng nhe khi tang
ham lugng tro bay trong thanh phan. Cap phéi TB/B=0,4
d6 phan tang 7,05%, ty 16 TB/B=0,5 va 0,6 d6 phan tang lan
luot tang la 0,7% va 3,54%.

3.2. Két qua thi nghiém cuéng d6 nén ctia BTTL

Bé tong dugc tron theo quy trinh, sau do trat ra
mang tron va dé vao khudn duc, bado dudng & diéu kién
tiéu chudn. Sau d6, mau dugc nén & do tudi 28 ngay. Méi
t6 mau gém 3 vién, nén va xac dinh cudng do theo tiéu
chudn. K&t qua thi nghiém thé hién thanh biéu d6 Hinh 3.5.

C.Dd nén (MPa)
4498

50
45 1
40 1
35
30 1
25
20 4
15 1
10
s 4
0

38,57

30,34

BR28

TB/B=0,4 TB/B=0,5 TB/B=0,6

Hinh 3.5: Cudng dé nén R28 cda BTTL tuong Ung véi cac cap phéi

Qua thi nghiém cho thay, khi ting ham lugng tro bay
lam gidm cudng dé chiu nén ctia BTTL. Tuy nhién, tat ca
cac cap phdi déu thé hién cac muc cudng dod tuong doi
cao, cu thé 1a tir 30,34 MPa dén 44,98 MPa & ngay thur 28.
Cap phéi cé ty 1é TB/B=0,4 cudng dé BTTL dat gia tri cao
nhat 44,98 MPa, khi tang ham lugng tro bay TB/B=0,5
cudng doé la 38,57 MPa, gidm 14,25%. Bdc biét, khi ty 16 TB/
B=0,6, cudng do dat 30,34 MPa, gidm 32,2%. Can cU vao
tiéu chudn thiét ké dudng giao thong néng thén, két cau
mat dudng yéu cau cudng do chiu nén tir 25 - 30 MPa thi ca
3 cap phéi déu dap ung tiéu chi vé cudng do st dung cho
dudng giao thdong ndng thoén.

4. KET LUAN

Nghién ctru da ché tao thanh cong 3 cap phdi BTTL véi
lugng thay thé xi mang bang tro bay tir 40 - 60%. Cac cap
phdi tu lén dap Ung yéu cau tinh cong tac theo hudng dan
cla chau Au. Cudng d6 nén bé tong dat tu 30,34 - 44,98
MPa, dap Ung yéu cau vé cudng do lam két cdu mat dudng
giao théng ndng thén (cudng do chiu nén 25 - 30 MPa).

Ung dung BTTL c6 ham lugng tro bay cao trong xay
dung dudng giao thong néng thén gilp cho viéc gidm gid
thanh xay dung va cé y nghia to I6n trong céng tac bdo vé
moi trudng.
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Tinh giat duong cong theo phuong phap giai tich

N

k&t hop vadi do gidi diéu chinh lugng giat

® ThS. PHAM DUY HOA
Truong Bai hoc Giao théng vdan tai
Email: hoapd@utc.edu.vn

TOM TAT: Dua trén nguyén ly tinh luong giat duong
cong: bdo ddm phuong hudng tiép tuyén hai dau
duong cong khéng ddi; bdo dam vi tri tiép tuyén hai
dau duong cong khéng déi; qui luat hai lan céng dén
va luong giat tai mot diém; giad fri duong tén tai mét
diém sau khi giat fi’; nguyén ly diéu chinh lugng giat
khac O, tr d6 tinh giat duong cong theo phuong phap
gidi tich két hop voi dé giai diéu chinh luong giat.

TU KHOA: Ky thuat sita chtta dudng sét, bao dudng
dudng cong, két cdu dudng sit.

ABSTRACT: Basing on the principle of calculating the
amount of recoil curve. Make sure that the direction
of the tangent to the two ends of the curve remains
constant. Make sure that the tangential position of
the two ends of the curve remains constant. The
rule of double stacks and recoil at one point. Arrow
value at a point after jerking fi'. Principle of non-zero
recoil adjustment. From there, calculating the recoil
curve by analytical method combined with the recoil
adjustment solution.

KEYWORDS: Railway repair engineering, curve

maintenance, railway structure.

1. DAT VAN DE

C6 nhiéu phuong phép tinh lugng giat dudng cong:
phuong phap giai tich; phuong phap giai tich két hop véi
doi giai; phuong phap diém gilra; phuong phap Phan Khéi
Dat... Bat c& phuong phap nao trong qua trinh tinh giat
cling phai dua trén nhiing gia thiét co ban:

-Viéc do dac va tinh toan coi nhu phuong huéng doan
thang hai dau dudng cong da thang theo thiét ké;

- Khi giat mot diém thi chi cé diém do xé dich vi tri, con
céac diém khac gilt nguyén vi tri hién tai;

- Khi mot diém co lugng giat la e thi tri s6 dudng tén &
hai diém lan can thay déi mét lugng la e/2 nhung c6 dau
nguac lai.
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2. NGUYEN LY TINH LUGNG GIAT DPUGNG CONG

2.1. Bdo dam phuong huéng ti€p tuyén hai dau
dudng cong khong dai

La dam bao goc chuyén hudng clia dudng cong trudc
va sau nan giat khong déi, diéu nay la can thiét dé tranh
bién déi vi tri dudng thang tuyén.

Muén vay, aziw,:const (1

& day: a - Goc chuyén hudng clia dudng cong;

¢, - GO hgp béi dudng kéo dai day cung (i-1)-ivdi
day cungi- (i+1).

y
p
-
<~
e
f. -
3 2@//
3&// _
f ( 45///
2t, —— 1
f 2 ‘
1 =N } 66y
T /I B IR
] - [ !
1 0 21y x
a a f a a

Hinh 2.1: So dé tinh toan chiéu dai duéng mé géc
jo,- Goc hop bdi tiép tuyén véi day cung 0- 1;
j, - Goc hgp bgi dudng kéo dai day cung 0 - 1 v6i day
cung 1-2;

j;- G6c hgp béi dudng kéo dai day cung (i - 1)- i véi day

cungi- (i+1).
Véy:(po+(p F Py F e +, :i(p, =a. (2)
M3t khac: sinj,= y,/a = 2f /a
sinj, = 2f /a
sinj,=2f/a
Vi:j nhé = sing,=@,. Vay: azit/}, zgzzjf,
= DE a=const thiY /, =const. 3)

2.2. Bdo dam vi tri ti€p tuyén hai dau duéng cong
khéong doi
Dé lugng giat chia diém cudi dudng cong bang 0, tuc
la trudc va sau khi giat chiéu dai dudng mé goc ctia diém
cudi dudng cong bang nhau.
E =E, 4)



2.3. Qui luat hailan céng don va lugng giat tai mét diém

*Qui ludt hai lan cc‘mg dén:

Theo Hinh 2.2 goi E
goc tai cac diém 1, 2,...,

E, = 2f,

E,=4f +2f =2(2f +f)

E,=6f +4f +2f = 2(3f +2f +f)

E =2[nf + (n;1f +........ +f 1

hay la:E —2221’ hodc : £ 72222‘ (5)

* Luong giat tai mot diém: '

E, la chiéu dai duong mé

1, 2, ......

Hinh 2.2: Xéc dinh luong giat tai mot diém

Nhu vay, véi diém n bét ki trén dudng cong, ta cé:

E - Ducng m& géc hién trudng: £, *ZZOZZOme (6)
- Budng ma géc ké hoach: ,222“ (7)
Iuong giatie, =E, - E, 7222(f,, fA,) hay ¢, 72"21"2@( 8)

Nhu vy, lugng giat tai diém n bat ki nao ddy bang hai
Ian téng s6 cdng don toan bo hiéu s6 dai s6 dudng tén
hién trudng va dudng tén ké hoach tinh dén diém (n-1).
Néu: E >E ' thi e >0 thigiatvé lung.
E <E'thi e <O thigiatvé bung.
2.4. Gia tri dudng tén tai mét diém sau khi giat
(A + e.

R el

2.5. Nguyén ly diéu chinh lugng giat khac 0 (=0)

- Gid sir dudng cong c6 n diém (n 1a diém cudi), sau khi
tinh giat lan thirnhat thi e #0valze =K=0.Muénchoe,
= 0 phai thay d6i mot s6 cap diém vé gia tri dudng tén ké
hoach nhung phai dam bao diéu kién:

D Su=2 =2t (10)

Trong dé: X.1,-Tong gia tri dudng tén ké hoach da thay
déi lan thu hai.

-Ta xét cap diém i, j véij > i (i, j chinh 1a s6 thi tu diém
do). Néu tai i thay d6i duong tén k& hoach la + e thitai j ta
cling thay d6i mét lugng la - e, nhung véi dau nguoc lai dé
théa man diéu kién trén.

Taii: /"= fia + &y

Tai j: /0= f-e,

Sai s6 dudng tén tinh lan tha hai:

M= fo= i =~ 6,)= 8,
A= Fon= L= Fn = +6,) =8, + 5,

- Nghién ctru quy luat cong don tinh giat lan tha hai:

+ Cong don lan mot:

Tai diém i: X a7=24%-¢,

Tai diém i + 1: TA0 = XA0+A = XA -6, + M = X,

Tai diém i+ 2: A0, =N -, + AL ML= DAL,
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Tai diE€M K =j- 1: A7 =S A =6, A+ os oot A
:ZAf/ 178
Tai diémj:ZN;'=ZN;—5[/+A_f;‘]+A_ﬁ'{Z+ _________ +Af, A+,
SO+ Ao+ Wy et O+ O, = S,

Nhu vay, lugng cong dén sai s6 chi thay déi tur i dén
j-1,con &jluong cong don lai khong thay déi so vdi tinh
giat lan tha nhat.

+ Céng don lan hai:

Tai diém i: X a7=3 3,

Tai diémi+ 1: X347, =33, ¢,

Tai diémi + 2: SN =SS M, 2,

Tai diém j: T3 a7 -3 37, - (=i,

G day:

Y323, - Lugng giat & cac diémi...j sau khi da
diéu chinh (tinh dat lan 2).

W23 3N, - lugng gidt & cac diém i...j khi tinh giat
lan thu nhé’t

Vay v ,,L -(i-ie, (11)

-Ta xet ta| diémn>jcéd —L %c ~(j—i)e, (vitat ca cac
diém n > j lugng coéng dén khong ddi). Mudn thdéa man

%e; =0 thi %en =(j-i)e, =K. Néu K:%en I6n trong khido g, -

Luong nhé thi ta phai diéu chinh nhiéu cap diém ij va cong
thiic lic d6: ¢, =K =3k,

Trong do: (12)

k, - Lugng tiéu trif & mot cdp diém ij;

e, - Lugng diéu chinh & mot cap diém ij, thudng lay
chén: 1 234mm;k, =(j-

i,j - Th tu diém do goi Ia 1 cap diém do, i d6i xing véi
j qua diém gilra.

-Néu e >0thi S =T+ VA flo=Fim—&; (13)

-Néu e <0 thilam nguoclai fiw = fiw =& VA [l =

Jim+e; (14)

3. PHUONG PHAP GIAI TICH KET HOP B0 GIAI DIEU
CHINH LUQNG GIAT

3.1.Datvan dé

Cong thuc diéu chinh Iuong giat

3¢ - ; Ui, ;v ZZ - Luong diéu chinh

Hay Ia = i/zls (15)

Néu tren he toa do vudng goc tung do biéu dlen e;va
2.2 véitilé 1/1 va hoanh d6 biéu dién vi tri diém do vdi ti
[& 1/1.000 thi khodng cach gilia hai dudng dé tai cac diém
do chinh la lugng giat da dugc diéu chinh L.

1/2 lugng giat sau khi diéu chinh la khoang cach gilta
duong diéu chinh Y3+, va dudng 1/2 lugng giat lan thi nhat.

3.2. D6 déc duéng diéu chinh

e, te

TU NQUYEN IY: fi = fi+ex —— (16)
fl(’l\l17fklz+e, _6}(1;(3;@1 (17)
Trong do:f,,, , f/,, - Pudng tén ké hoach trudc va sau
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khi da diéu chinh tai diém K.

auong L uong aat (L-e)

dawong diéu chinh

1

|
‘ |
‘ \
| |
K-1 I"‘( K+1

Hinh 3.1: B§ déc dudng diéu chinh

fe, Dudng tén hién truong tai diém K.
e e - Luong qiat trudic va sau khi diéu chinh tai diém K.

e e e
Ta €O: fiw = fem —ex e + Alz = =

K+l

2

"
6 (4%
flo = fe " LS e <]
Jxwm = Txm — €k + 5 Py

2 A " 1 €l e — € en e —€h
Oday-e —e -e s %k _ Cka k-1 . Skn _ Cka K+l
K K “K' )

2 2 2
Theo hinh vé gia tri e,” chinh la tung dé cta dudng
diéu chinh

" " " "
GG e —e;

o _ 7 k1~ €k €k "€k _ o P

Fim=Few+ L = frw+iy =i

2 ’ (18)
Trong do: ;= - ;= et (19)
Mat khac: f', = kah+ e, (g, hla mot cap diém)  (20)
Tu hai cong thic trén ta cc’>: -l =ey,

- Khi nao dudng diéu chinh cé thay déi d6 déc thi co su
diéu chinh dudng tén ké hoach.
+Néui,> i, thitai diém Kco f/, =f  + e

+Néui i, <i, thitai diém K co =™ €n

-Tris6 do doc dusng diéu chinh.

Theo hinh v&: 4= 6~ 2> > &1 =D 6

TONG QUAL: ix = D 6c =& + &+t &g 21)

Néu ldy e=const=Kthii =kK

Trong d6: K - Tri s6 sai s6 cho phép clia 3 dudng tén lién
ti€p co tris6 th 0 -4 mm.

- Gi4 tri clia d6 d6c dudng diéu chinh i c6 ba tri s6 (+),

Hinh 3.2: Tri s6' déc duong diéu chinh

3.3. Phuong phap

*) Buéc1: Do dac dudng tén hién trudng.

- Chon thai diém do dudng tén dé tinh toan giat dudng
khi trai mat, gié lang, chénh léch nhiét d6 ngoai trgi khdng
qua I6n, chénh léch < 5°C 1a tét nhat.

- Quan sat dudng cong, thu thap sé liéu ci nhuR, KT,
L, cdc coc ND, TD, TC, NC néu con. T8 chiic giat diéu chinh
triét tiéu dudng tén (-), con goi la hién tugng c6 co & hai
dau dudng cong.

- Panh dau phan trén ma tac dung ray lung dé dinh
diém dovsia=10m.

- Dat day cung do dudng tén bat dau ti ché c6 dusng
tén bang 0, hai dau day cach nhau chiéu dai cung c=20m.

-Tinh téng dudng tén hién trudng Sf, .

%) Budc 2: Lap dudng tén ké hoach:
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Cach 1: Dua vao dudng tén ly thuyét dé tinh f.

e A. —7.
I %R (m) réi can CUVaof ma tinh fhoanhoa fNa_g ,f1—Z,
f=27 7
—n—C ; n, - s6 doan chia clia mot chuyén tiép.
h
Cach 2: Phuang phap san déu dudng tén hién trusng.
f= 2 S (22)
N=n,+n,
n, - S6 doan chia trong pham vi cong tron tinh ca
khoang lé.
Z.f _7.6 _ .
Can cdrvao f_ma tinh fchuyentlep’ fo= < f=2f=2Z.;
z="te,
n,

Céch 3: Phuong phép cuc bé.

Tinh riéng biét cho ting doan chuyén tiép riéng va
cong tron riéng. Phuong phap nay chi dung cho duy tu
bao quan khi dudng cong khéng sai léch nhiéu vi phuong
phap nay lam cho dudng cong bi méo mé.

_ chm
fe= = (23)
B Z./‘ﬁm N -~ Z./lhzm
L= M, Z,= M, (24)

M=1+2+..... +n o M=1+2+..... +n
Trong do: f_, - Budng tén hién trudng & cong tron.
f. 1 her Frop PUONG tén hién trudng & chuyén tiép 1 va 2.
- Cudbi cung cong codt dudng tén ké hoach sao cho
=3f,,

%) Budc 3: Tinh giat 1an tha nhat.

-Tinh cét sais6 Af =f, -f,,.

- Tinh céng dén Ian th nhat va tha téng cong toan
cot phai =

-Tinh cdng dén lan tha hai chinh la 1/2 lugng giat thi
nhat, néu e_# 0 thi phai diéu chinh.

- Vé do thi dudng tén ké hoach f,, dudng tén hién
truong f,, va Y2 . D& dé theo doi tach thanh hai toa do
riéng biét, mot hé ve f, vaf , mot hé veé Yae .

*) BuGc 4: Vé dudng diéu chinh.

- Doan dau va cudi dudng diéu chinh phai tring véi
dudng Yae .

- Chdm cac diém can khéng ché lugng giat va tinh
toan kha nidng d6 déc t6i da dé dat dén diém khong ché.

- Vé duong diéu chinh sao cho dat gia tri lugng giat
khéng ché va lugng giat cla cac diém dat gia tri nhé nhat
(dudng biéu dién t6t nhat [a dudng xuyén tao qua dudng
lugng giat).

*) Budc 5: Tinh 1/2 lugng giat chinh thiic Y2 - chinh la
khoang cach gitta duang diéu chinh va dudng Y2¢_ roi tlr dd
nhan déitinh dugc €' .

%) Budc 6: Tinh lai dudng tén ké hoach theo céng thic:

Ji= S e, _% (@)

Néu f 'thod man diéu kién sai s6 cho phép thi phuong

>f,

t



phap da ding, néu khong thoa man thi phai kiém tra lai.
Hodc theo cong thic: f'=f +i -i (b)
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Chu y: Két qua theo (a) hay (b) phai gitng nhau. Néu sai phai kiém tra lai.

%) Budc 7: Diéu chinh khe ha ray.
*) Budc 8: T6 chic giat.

Can ct vao luong giat da dugc tinh toan dé tién hanh giat. Sau khi giat xong toan b6 dudng cong méi diing day cudc

va thudc mét dé do kiém tra lai dudng tén.
3.4.Vidu

- V&i cac s6 liéu gia tri dudng tén ngoai hién trudng va dudng tén theo ké hoach (dugc do dac ngoai hién trudng va tinh
toan) nhu trong ban vé. Tién hanh tinh lugng giat theo phuong phap dé giai.

- Vé dusng diéu chinh:

B0 GIAI SUA CHUA LUUNG GIAT

27T fkn
f | (mm)
3
@
R
-
1/2 e, |(mm} Lupng gidt chinh thuc 1/2e]) Dudng biéu dién 1/2e,,
Sau khida diéu chinh (XX dt) ® (XX df)
S
2 Buong diéu chinh 1/2e},
=
C]
Diém do (m)
— ;
Ty Ié 1/1000
ND 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Fir 0 4 13 20 34 52 46 54 59 57 43 42 49 50 45 35 20 4 3
Feu 0 2 12 24 36 48 50 51 51 51 51 51 50 49 46 31 19 7 1
12e, 0 0 2 2 4 1 2 A 4 7 21 27 24 20 17 13 13 14 12
12ef 0 0 2 5 4 1 2 -2 -4 1 12 16 12 8 5 1 1 2 0
2e; 0 0 0 0 0 0 0 -2 -3 -6 -9 -11 12 12 12 -12 -12 12 -12
e 0 0 4 10 8 2 4 -4 8 2 24 32 24 16 10 2 2 4 0

Hinh 3.3: Tinh todn luong giat bang phuong phap dé gidi sta chifa luong git

Tinh giat dudng cong dugc két thic bang viéc kiém tra
dudng tén sau giat v6i dudng tén thiét ké theo cong thic:

+
Jo = L)t .. (25)

2

4. KET LUAN

Can cu vao nguyén ly tinh lugng giat dudng cong.
Bai bdo dua ra phuong phap tinh giat dudng cong theo
phuong phap giai tich két hop véi d6 giai diéu chinh lugng
giat. Vi phuong phap nay dudng tén ké hoach bam sat
dudng tén ly thuyét. Phuong phap nay dugc khuyén dung
cho cac dudng cong mdi xay dung, hodc trong trudng hgp
sta chira I6n.
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Tinh chat xay dung clia mot sé dat yéu dac trung
va cac kiéu cau trac nén dat yéu phan bo
& ven bién dong bang Bac bo Viét Nam

® ThS. NGUYEN THI BICH HANH®"
Truong Dai hoc Cong nghé Giao théng van tai
® PGS.TS. DO MINH TOAN

Héi Bia chdt céng trinh va Méi trudng Viét Nam
Email: “hanhntb@utt.edu.vn

TOM TAT: Bai bao trinh bay d&c diém phan bé va
tinh chat xay dung cac loai d&t yéu & ven bién dong
bang Bic bo (DBBB). Dat yéu 1a bun, cic loai sét va
4 sét trang thai chdy 1a cac trdm tich tré (Holocen),
ngudn gbc trdm tich dudi nudc, thudng da ngudn
gbéc do su thanh tao lién quan dén méi trudng séng
va bién, thuéc hai hé taAng dia chat 1a Thai Binh va Hai
Hung. Dat yéu thuong phan bd néng. Hé tang Thai
Binh thudng ndm ngay frén mat dén dé sau xap xi
20 m; dat yéu hé tAng Hai Hung ndm kep gila cac
|6p da&t hé tAng Thai Binh (bén trén) va Vinh Phuc
(bén dudi), & d6 sau téi >20 m. Dat yéu chua duoc
nén chit va cé cac dac trung co hoc thap. Bai bao
clng da trinh bay két qua phan chia kiéu cau fric nén
(CTN) &4t yéu. Toan pham vi nghién ctu gdm 3 kiéu
CTN va 2 phu kiéu nén dat yéu dua vao dac diém dia
chat cla d&t nén va phuong phap xi ly nén cé thé ap
dung hiéu qua.

TU KHOA: Sét yéu, cdu truc nén.

ABSTRACT: This paper presents the distribution
and characteristics of soft soils in the coastal areas
of the Red River Delta. Soft soil is silt, semi-clay and
saturated clay are fresh sediments (Holocene epoch),
often multi-origin due to formation related to river
and marine environment, belonging to two geological
formation strata including Thai Binh and Hai Hung.
Soft soils are usually shallowly distributed. The Thai
Binh formation is usually located on the surface to a
depth of approximately 20 m. Besides, the soft soil
of the Hai Hung formation is sandwiched between
the soil layers of the Thai Binh formation (above) and
Vinh Phuc formation (below), at a depth of larger
than 20m. The soft soil is not compacted and has
low mechanical properties. The paper also shows the
results of geological structure for soft soil ground
that includes 3 types of geological structure and 2
subtypes based on geological characteristics and
effective soft soil freatment methods.

KEYWORDS: Soft clay soil, geological structure.

114

1. DAT VAN BE

Trong tinh todn, thié€t ké céng trinh, dac biét la cong
trinh trén nén dat yéu, thudng phai xt ly, gia 6, cai tao
nén dat yéu trudc khi xay dung. D€ thuan lgi cho van dé
nay, viéc phan chia kiéu CTN dat yéu la rat can thiét, c6 vai
trd so d6 héa, tinh toan, thiét ké nén méng dugc thuan lgi,
dinh hudng cho céng tac xtr ly nén dat yéu va quy hoach
xay dung.

Vung ven bién DBBB Viét Nam la dong bang thap, mai
dugc hinh thanh nén rat phé bién céc loai dat yéu. Noi day
lai dang xay dung nhiéu dé thi, dudng giao thong, cac dé
sdng va dé bién. Su ¢ mat cha cac thanh tao dat yéu anh
hudng 16n tdi viéc khai thac lanh thé trong cac céng trinh
xay dung noi chung va cong trinh giao thdng noi riéng.
Hién nay, da c6 cac nghién ctu trong nudc vé phan chia
CTN dat yéu dé phuc vu cho cadc muc dich khéac nhau [3,
4], tuy nhién chua c6 cac nghién ctiu nao phuc vu cho viéc
xU ly nén bang cac phuang phap xd Iy nén c6 thé ap dung
hiéu qua cac cong trinh giao théng. Chinh vi vay, trong bai
bao nay, tac gia thong qua viéc ké thira cac tai liéu da cong
b6 trudc dé va mét sé két qua thi nghiém trong phong
dé tap trung lam ré céc dac diém tinh chat xay dung cua
cac loai dat yéu phd bién thudc ven bién DBBB, tur do tién
hanh phan chia mét sé kiéu CTN dat yéu phuc vu cho céng
tac xU ly nén dua vao dic diém dia chat cla dat nén va
phuong phap xt ly nén c6 thé ap dung hiéu qua.

~ 2. DAC PIEM TINH CHAT XAY DUNG CUA CAC PAT

YEU DPAC TRUNG THUOC VEN BIEN DBBB

2.1. Dac diém va pham vi phan bé cac loai dat loai
sét yéu & ven bién DBBB

TU cac két qua nghién ctu trudc do [1, 3] c6 thé thay
rang, dat yéu dac trung thudc ven bién DBBB bao gom céac
loai sét, & sét trang théi déo chdy dén chay hoac bun sét,
bun & sét. Ching duoc tao thanh ti nhiéu kiéu nguén géc
khac nhau thudc cac hé tang Thai Binh va Hai Hung. Phé
bién thudc hé tang Thai Binh ¢6 tudi Holocen. Trong hé
tang Thai Binh gap cac ki€u nguén goc amb, ab, a, am, m &
mv, hé tang nay thudng ndm trén mat vai bé day thay ddi
tur vai m dén >20 m. Trong hé tang Hai Hung gap cac kiéu
nguén géc mb, am & m, thudng nam bén dudi va thudng
xen kep vdi cac tang dat dinh cé cudng do tét hon. Trong
cac kiéu ngudn gdc néi trén, dat yéu thudc hé tang Thai
Binh (amb Ia phé bién nhat, né gém 2 loai dat dac trung
la bun & sét va a sét trang thai chay. Dac diém phan bé dat
yéu thuéc ven bién DBBB dugc cho 6 Bang 2.1.
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Bédng 2.1. Dic diém phén b6 dat yéu thuéc ven bién PBBB[1, 3]
T Loai dat Nguén géc va tudi DPac diém phan bé
Dién hep & cac cifa song ven bién Kim Son - Ninh Binh, Nam Dinh, Théi Binh, tao thanh hai dai: mot dai tir C6n Thoi
dén Thinh Long doc ctfa séng Ninh Co, song Day va mét dai tir Giao Thity - Nam Dinh dén thj trén Diém Dién, & clia
1 Cac bun sét & a sét, a sét chay c6 lan hitu cg, xdm mbQith cac séng Héng va Tra Ly, dién phan bé khodng 200 km?2. Gap trén mat, bé day thay d6i tir 5 - 10-20 m, c6 noi > 20 m.
den. 2 Cling c6 thé gap & bai lay clia séng ven bién thudc Diém Dién - Thai Binh va Hai Phong, tai cac clra séng Thai Binh,
Héa, Van Uc, Bach Dang véi téng dién tich khodng 150 km? ndm ngay trén mat; chiéu day thay d6i manh tur vai
mét-10m, cé naitlr 10-20 m.
5 BUn & sét, sét va a sét déo chay chua hitu co, vo abQ3th Phan b6 vai dién hep & phia Tay Hai Phong (Tién Lang, An Lao, An Hai) dugi dang cac bai ldy ven cac séng Thai Binh,
50, Xam tro. 2553 séng Van Uc va Bach Dang. Chiéu day thudng < 5 m, cé nai dén 10 m.
BUn sét, bun & sét, & sét déo chay chia hitu co, 1-2 Phan bé hep, chi gap & khu vuc Hai Phong, Hai Thinh - Nam Dinh tir d6 sau 11 - 30 m tré xudéng. Bé day thay déi tir
3 . mbQ3 “hh, A,
xam den. vai mét dén >20 m.
Chii yéu 13 & sét, sét, xen kep & Cét, Cat, mau xam L6 ra trén mat, phan b doc theo cac con séng I6n: Tra Ly, Hong, Ninh Co va Dy & cac khu vuc Yén Khanh (Ninh Binh),
4 méuﬁ\éu déo d;é ! P T ! aQ3 b Kién Xuong, Péng Hung, Thai Thuy (Théi Binh) va mét phan nhé doc theo céc séng & Vinh Bao va Thay Nguyén (Hai
' Y- 2 Phong), bé day tir5- 10 m, c6 nai >10 m.
D4t yéu, c6 noi la kiéu thach hoc dat tét. 3 Thudng nam ngay trén véi dién 16n tir Hai Phong xuéng Kim Son - Ninh Binh. B& day thay d6i manh tir vai mét dén
5 amQ;tbs 10-20m.
6 A sét xen kep & cat, cat, nau héng, nau xam, déo 3 Gap ngay trén bé mat véi dién tich 16n, gdp & cac khu vuc Hai Phong, Diém Dién - Thai Binh, Hai Thinh - Nam Dinh,
mém, déo chay. amQ3tba Kim Son - Ninh Binh. Bé day thay d8itir2- 10 mva > 10 m.
7 Bun & sét, sét, & sét 1an hiiu cg, vo s6, mau xam 5 Chi gdp & phia Tay Nam Hai Phong tao thanh nhiing khoadnh nho, 16 ra trén bé mat, cé nai bj phic hé ab, ambQ,’tb,
den. amQ3tb; phui 1én trén. B& day bién di manh tir vai mét dén hon chuc mét.
G4 cat R PR ss Phan bé chi yéu phia dudi phiic hé mQ,?hh,, mét s6 i dusi cac phiic hé amQ3ibs, amb, am, mQ3tb,, amQ; by, am, b 0L
g | 56U 4 set, bln, xen kep it cat min, mau xdm tro, | 4y 1-2p Gap phé bién tai cac khu vuic tir Hai Phong xudng Kim Son - Ninh Binh, & d sau tir 7 - 25 m trés xudng. Chiéu day bién
xam nau, trang thai déo chay - chay. 2 s e
d6i manh tr vai mét dén hon 20 m.
9 Cat min x8p, & sét déo chay, déo mém, lan vo so, mQ3ths N&m ngay trén bé mat véi dién hep doc ven bién ti Thai Binh xuéng Ninh Binh, gap tai Diém Dién - Théi Binh, Hai
mau xam, xam nau. s Thinh - Nam Dinh, Kim Son - Ninh Binh. Bé day thay d6i tir2- 10 mva >10 m.
10 A sét, sét, xen kep cat, 1an vo so, mau xam, xdm ngtbz Phén bé rai rac ngay trén bé mat & hau hét cac nai tir Hai Phong xuéng Ninh Binh hodc bi cac phuc hé a, amb, am,
den, chdy - déo chay. mv,mQ}tbs, amQZtb> phi 1én. Bé day thay d6i tir2 - 10 m va Ién hon 10m.
1 Chu yéu la bun & sét; sét, & sét lan hitu co, v so, mQ%tbl Chi gdp rai rac tai khu vuc Hai Phong va Hai Thinh - Nam Dinh, phan bé ngay trén bé mat, cé nai bi cac phtc hé ab,
mau xam den, déo chay - déo mém. ambQZtb> phUi [én trén. B& day bién d6i manh tir vai mét dén hon chuc mét.
Phan b6 réng khép tir Hai Phong dén Kim Son - Ninh Binh. Phiic N6 bi pht béi cac phic hé dat yéu thudc tang Théi
12 Chu yéu la sét, sét pha 1an hitu cd, vd s6 mau xam = Binh. M6t s6 nai 16 ra trén bé mat, gap rai rac & phia Tay Bac Hai Phong va Diém Dién - Thai Binh nhu An Hai, An Lao,
ghi, xdm xanh, da phan la dat yéu. mQ3 “hhz Kién An (Hai Phong); Pong Cudng, Béng Tién, An My, Thuy Duyén, Thuy Dan, Thuy Van (Diém Dién - Thai Binh) va
mot s8 viing nhd tai Yen Mac - Ninh Binh. Bé day bién déi manh tif vai mét dén hon 10 m, cé noi > 20 m.
13 Chu yéu la cat hat nho, cat bui mau xdm, xam mVQgtb D6 la cac con cét chay song song véi dudng ba bién tir Hai Phong xuéng Kim Son - Ninh Binh, khu viic Hai Thinh -
vang, xam trdng, xam nau, trang thai xap. Nam Binh va Diém Dién - Thai Binh. Bé day tr2-5m, c6 noi ti'5-10mva > 10 m.

Qua théng ké cho thay:

*Thanh phdn hat, hGu co va muéi dé hoa tan trong dat:

Dat yéu thudc nhiéu phic hé dia tang khac nhau, phéan
b6 chli yéu & khu vuc tir Hai Phong dén Kim Son - Ninh
Binh, chiém I&n hon 1/2 téng dién tich viing nghién cuu, bé
day tir vai mét dén hon hai chuc mét, ca biét dén 30-40 m.

Loai dat tuy khac nhau vé nguén géc tao thanh nhung
déu 1a cac tram tich tré, phd bién nhat 13 & sét ¢ chia vat
chat hitu co, trang thai chay. Do la tram tich tré nén thudng
nam trén mat hoac do6 sau khong lén.

Trong céc dat yéu c6 nguédn gdc, tudi khac nhau, dat
yéu hé tang Thai Binh thuodng nam ngay trén mat, chiéu
sau phan bo 16n nhat dén xap xi 20 m, dat yéu ngudn géc
hén hgp s6ng, bién va dam lay (amb) la phé bién nhat. Dat
yéu hé tdng Hai Hung c6 tudi ¢ hon, thudng nam dudi hé
tang Thai Binh, d6 sau thudng >5 m, chiéu sau phan bé cé
thé >20 m.

2.2.Pac di€m thanh phan va tinh chat co ly cia mét
s6 dat loai sét yéu dac trung

2.2.1. Bdc diém thanh phan

*Thanh phdn khodng vit:

K&t qua phan tich cac dat bun sét, bun a sét, phan bd
& khu vuc Hai Phong cho & Bdng 2.2. Cac nhédm khoang vat
sét trong dat yéu cha yéu laillit, kaolinit va clorit, trong dé
khoang vat chiém uu thé la illit. Diéu nay phu hgp véi dat
loai sét tré ton tai & ven bién [3].

Badng 2.2. Thanh phan khoang vat cua mét sé 'loai dat yéu [3]

Loai khoang vat, %
Loaiddt | Désaum | it | Kaolinit| Clorit| "2 |Felspat|Gotit| C3¢Khoang vat
anh khac
Bun sét <15 24-26| 16-18 | 6-8 | 29-31 | 10-12 | 4-6 Am, T.cao
Bun a sét <10 18-21 6-8 6-8 | 33-35 | 24-26 | 4-6 Am

K&t qua phan tich cho cdc mau clia moét s6 loai dat yéu
chd yéu 13 & sét va sét cd nguén gbc, tudi dia chat khac
nhau & mot s6 dia phuong dugc trinh bay & Bang 2.3 [3].

Béng 2.3. Téng hop ham luong hitu co, mudi dé hoa tan va dé pH
cla mét s6'loai dit yéu

Chi tiéu ambQjtb amQjth mbQith amQjtb | mQ}~?hh,| mbQihh,
Nam | Théi | Ninh | Hai | Hai |Nam | Thai Moéng Quang | Hai Hai Hai
Binh| Binh | Binh |Phong| Phong | Pinh | Binh | cai | Ninh |phong| Phong | phong
Hiu

ico, %

Mudi, %| 1,81 0,53 | 038 | 0,8 | 0,26 | 096 | 0,83 |033| 060 | 072 | 0,52 0,24

pH 648|684 | 623|720 | 47 |611]622 (665| 7,17 | 699 | 7,08 7,22

TU Bang 2.3 cho thdy ham lugng hitu co clia cac loai
dat yéu thay déi tur 2,2 - 6,71% phd bién tur 2 - 4%. Trong
do, ham lugng hitu co clia dat c6 ngudn géc lién quan dén
dam lay chi yéu ti 3 - 6%); véi dat cd ngudn géc lién quan
dén bién va séng, ham lugng hiiu co nhé hon, thay déi tu
2 - 3%. Cac mau dat déu chira mudi dé hoa tan véi ham
lugng thay déi tir 0,24 - 1,81%, phd bién ti 0,3 - 0,6%. Hau
hét cdc mau dat déu cé dod pH thudc méi trudng trung tinh
hoac axit yéu.

2.2.2. Bdc diém tinh co ly cua ddt

Cac két qua nghién cuu dugc tac gid bé sung, tong
hgp thong ké va trinh bay & Bang 2.4.
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Béng 2.4. Dac trung co Iy cla céc loai dat loai sét yéu dic trung 6 ven bién DBBB Viét Nam [2, 3, 6]

Khai .
R £ ax . . o Khoi o . . A e
Ham lugng phan t’ram cacnhém D6 4m Iu'c_{ng the lugng er so Ch! so Do sét Goc'ma Luc dinh Hé s6nén
hat chinh tich tu riéng rong | déo sat lun
Hé tang Nggon Loaidat | S6mau nhién
goc
Soi, Cat, Bui, Sét, W, " Yy N ) a,
% % % % % g/cm? g/cm? € l, ! ®d6 | ckG/em cm?/kG

Bun sét 891 0 18 482 | 338 52,9 1,66 268 | 1614 | 227 [ 1,22| 357 0,056 0,117

v 0,014 | 0,032 | 0019 0,483 0,489 0,234

1087 0,4 41,2 37,1 213 | 42,04 1,74 267 | 1179 | 12,7 | 1,57 | 5°5 0,066 0,078
Bun a sét

v 0,138 | 0,036 | 0,009 0,339 0,400 0,245

211 54,7 383 7,0 52,7 1,75 269 | 1347 | 47 |724]| 11018 0,101 0,031
Bun a cat

v 0,28 0,06 0,005 0,379 0,507 0,399

H6nhop| sét chay 60 16,8 504 | 328 50,1 1,67 269 | 1416 | 223 [ 1,01 | 2030 0,068 0,091

(am:’t',am' v 0,08 002 | 0005 0349 | 0,984 0,28

mb) i 299 51,2 29,6 19,2 34,4 1,77 267 |0933 | 11,5 [ 1,27 | 7°30 0,096 0,067
A sét chay

v 0,16 0,04 0,011 0,299 0,327 0,285

Thai . 70 0,4 61,2 324 6,0 28,3 1,85 267 | 088 | 64 |165]| 10031 0,069 0,059
N A cat chay

Binh v 0,012 0,05 0,012 0,0249 | 0552 0,467

Q,*%tb
2 299 17,2 50,5 323 44,2 1,74 2,7 1,238 | 21,7 | 092 | 4°42 0,092 0,074
Sét déo chay

v : : B B 0,18 0,05 0,06 0,327 0,123 0,211

A sét déo 163 41,5 39 19,5 38,4 1,77 268 | 1,097 | 129 | 096 | 7°22 0,089 0,110

chay v 0,12 0,025 0,08 0,327 0,265 0,218

i 182 37,1 46,2 16,7 29,8 1,83 268 | 0902 | 10 |1,24]| 12058 0,027 0,036
Son A sét chay

(a)g v 0,18 0,03 0,003 0,257 0,187 0,406

A sét déo 45 22,0 390 | 390 | 457 1,71 267 | 1,282 158 | 089 | 7°12 0,135 0,065

chay v 0,03 0,02 0,005 0,180 0,100 0,143

Bun & cat 123 436 | 482 8,2 26,8 1,89 268 | 0803 | 55 |1,26]| 1432 0,017 0,019

Bién v 0,08 0,02 0,001 0,070 0,089 0,149

m . ’

(m) A sét déo 35 268 | 457 | 275 42,2 1,77 2,70 | 1,170 | 155 | 0,94 | 6°21 0,092 0,071

chay v 0,11 0,03 0,008 0,344 0,331 0,364

Biin sét 436 134 529 | 337 54,4 1,64 269 | 1,542 | 236 | 1,13 | 3012 0,038 0,115

v 0,06 0,01 0,002 0,274 0,18 0,119

Biin & sét 10 244 | 486 | 270 | 422 1,78 2,71 | 1,160 | 157 [ 1,12 | 604 0,052 0,071

Hai v 0,06 0,01 0,005 0,159 0,138 0,088

al

Hung oz 21 0 7,5 610 | 315 52,6 1,66 2,67 | 1,448 | 206 | 1,03 | 5°0 0,069 0,059
Q,'*hh1 [Honhop| S€t<hay

(am) v 0,08 0,01 0,014 0,411 0,213 0,24

sét, déo 612 0 14,7 500 | 353 43,4 1,74 2,7 1,227 | 226 | 079 | 6°32 0,093 0,061

chay v 0,13 0,04 0,009 0,417 0,452 0,336

A sét, déo 55 0 25,9 503 | 238 19,9 1,77 2,7 1,127 | 143 [ 0,0 | 7°00’ 0,106 0,069

chay v 0,12 0,02 0,012 0,25 0,336 0,323

TU Bdng 2.4 c6 thé nhan xét: Dat yéu phd bién la cac loai dat dinh dang bun hodc trang thai déo chay dén chay, phd
bién la trang thai chay. Ching la cac thanh tao dia chat rat tré, tuéi Holocen bac gitfa va trén (Q,>%), thudng da nguén goc,
dac trung cho cac trdm tich viing vinh ven bién. Do vay, trong dat c6 thé chita muéi va hitu co. Cac dic trung co hoc thap
khi sir dung lam nén can co cac giai phai cai tao va gia 6.

3.MOT SO KIEU CTN DAT YEU DAC TRUNG
Co s& phan chia: Cac kiéu CTN dat yéu dac trung dugc phan chia dua vao dac diém dia chat cla dat nén va phuong

phdp xtr ly nén cé thé 4p dung hiéu qua.

Nguyén tic phan chia: Toan bo nén dat dugc phan chia thanh cac kiéu CTN theo cac phuong phép xt ly nén c6 thé ap
dung hiéu qua. Tir d6, vung ven bién DBBB dugc chia thanh 3 kiéu CTN 1, 11, 1ll, trong d6 ki€u CTN Il ¢4 2 phu kiéu IIA, IIB nhu
Bdng 3.1.
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Bang 3.1. Thuyét minh phén chia kiéu CTN dat yéu ving ven bién DBBB
e M6 ta S Pé xuat cac phuong phap xi ly
TT | Ki€uCTN |Phukiéu| 5 oust kigu CTN Pham viphan bo nén c6 thé 4p dung hiéu qua 4, 5]
D?t yéu ®Y) I(;) trenA‘mat,&be Phéan bé rai rac véi dién tich hep & cac noi trén | _, T "
1 | day €3 m, nudc ngam nam . i SU dung giai phap thay thé.
AR pham vi nghién ctu.
gan mat dat.
- DY ndm ngay trén mat bé
day > 3 - 20 m, nudc ngam
nam cach mat dat0,5-1,0m;
- Khi thiét ké bang gidi phap | ) )
A" | thoat nuec thang diing thi | - O Hai Phong: Chiém 1/3 dién tich thanh ph6, gap
bai toan tham la bai toan | 9 Thuy Nguyén, An Lao, Vinh Bao. )
thoat nudc 2 chidu (day 1a - 0 Thai Binh: Gap 6 cac huyén Kién Xuang, Bong Sit dung gidi phdp coc cit théng
16p cat) Hung, Thai Thuy, Tién Hai va kéo dai dén Kim Son - ? T ;
p cat). . A pmn e oo~ |thudng, cac phuong phap thoat
- Ninh Binh; dién hep & Tay Bac Diém bién, Bac va . 2 . . “
2 1l . 4 A . N nuéc thang dung (giéng cét, bac
. | Boéng Bac Diém bién (chiém 1/2 dién tich huyén); | . . ST .
- BY ndm ngay trén mat be | 3 rac & cac noi khac trén pham vi nghién cdu. tham) két hdp gia tai hodc hit chan
day >3 - 20 m, nUGC NgAM | - 5 Ninh Binh: Cac dién tich nhé thudc cac xa | <O
nam cach mat dat0,5-1,0m; | yan Nhan, Yén Lgi, Tan Thanh, Luu Phuong thudc
IB - Khll thlet, ké ba;mg glzju phap huyén Kim Son.
thodt nudc thang dung thi
bai toan thdm la bai toan
thoat nuéc 1 chiéu (day la
16p sét tot).
Dj( nam & qkrm ldp d?t toE Phan bowg phia TE.IY Najlm huy?n Diém Dién - Thai Cai tao bing phuong phap lam chit
bén trén, chiéu sau phan bé | Binh, chiém 1/3 dién tich huyén. sau. bao aém cac bhuong phap, chi
3 1l cla I&p dat yéu > 20 - 40 m, | Ngoai ra, con gap & Bac & Tay Béc pham vinghién |~ 7 gom cac phuong phap, cht
. U I « PSR PN N yéu la coc cat dam chat, cling c6 thé
nudc trong nén la nudc ¢o | ctiu hoac phan bé thanh céac dién nho, doc theo |7, ", PR
. R ; la s&r dung bac tham.
ap. s6ng Ninh Co.
4, KET LUAN ddnh gid tdc déng cta bién déi khi hdu va nudc bién dang,

K&t qua nghién ctiu cho phép rat ra két luan:

-Dat yéu phan b6 rat phé bién & ven bién DBBB, chiing
la cac thanh tao tré, méi dugc thanh tao nén thanh phan
cht yéu la bun & sét, bun sét va & sét trang thai chay.

- D4t yéu thudc hai hé tang la Thai Binh va Hai Hung.
Dat thudc hé tang Thai Binh tré hon, thudng nam 16 ngay
trén mat, bé day thudng dao dong ti <3 - 20 m. Dat yéu
thudc hé tdng Hai Hung c6 tudi c¢6 hon thudng ndm dudi
cac I6p dat tét hon. Bé day cling bién déi tir >20 - 40 m. Dat
thudng chiia lugng hitu co cao hon. Trong céc loai dat yéu
thudc 2 hé tang trén thi dat yéu thudc hé tang Thai Binh
| phé bién nhat, dic biét 1a dat thudc phiic hé ambQ3tb..

-Dat thudc phiic hé ambQ3th, c6 thanh phan khodng vat
sét chui yéu la ilit ddc trung cho moi trudng trung tinh. Trong
dat co chira hitu co va mudi dé hoa tan nhung & muic thap.

- Do cac dat yéu ké trén mdi thanh tao nén chua dugc
nén chat. Cac dac trung ca hoc thap. Chung déu phai dugc
x0 ly khi st dung lam nén cho céc cong trinh dap noi chung
va dudng giao thong ndi riéng.

- Trong pham vi nghién ctru c6 3 ki€éu CTN va kiéu nén
Il 6 2 phu ki€u nén dat yéu dic trung, trong doé kiéu nén
[l hiém gap. Pay la co s& tin cay dé lua chon gidi phap va
thiét ké x(t ly nén dat yéu hagp ly.
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Rung ddng cua thiét bj thi cong xay dung
anh hudng dén khu vuc xung quanh - phuong phap xac dinh
va danh gid pham vi anh huéng

u ThS. LUGNG VAN AN®; ThS. TRUGNG TUAN AN

Trudng Dai hoc Giao théng van tai
Email: ®anluongttkh.utc@gmail.com

TOM TAT: Hoat déng thi cong xay dung céng trinh
nhu lu nén mat duong, khoan coc nhdi, N min thi
cédng hdm, déng coc vong vay van thép, thi céng coc
cat ddm xur ly nén dat yéu... gay lan truyén séng chan
déng trong nén dat anh hudng dén khu vuc lan can
c6 con ngudi sinh séng, hoat déng va lam viéc. Néu
cuong do séng lan truyén 1on cé thé gay anh hudng
dén chat luong méi trudng séng, gy ra nhing tranh
chap gita coéng déng dan cu khu vuc xdy dung va
chd du an. Vi vay, can phai xac dinh duoc pham vi
anh hudng dén chat luong mMaéi trudng séng déi voi
ting ngudn gay rung doéng, dé lam co sd cho viéc
gidi quyét nhiing tranh chap gitta cong déng dan cu
khu vuc xay dung va chd du an, déng thoi lua chon
cédng nghé thi céng, thiét ké bién phap gidm chan
nham gidm thiéu rdi ro cho maéi frudng xung quanh.
Bai bao trinh bay cach xac dinh va danh gia pham vi
anh hudng bdi rung déng cla cac thiét bi thi cong
xay dung dén cac khu vuc xung quanh.

TU KHOA: Hoat déng thi cong xay dung, rung déng,
lan truyén séng.

ABSTRACT: Construction activities as embankment
vibratory roller, pile drilling, tunneling and blasting,
piling, constfruction sand pile for improvement
soft soil... causing wave propagation in the ground
and affecting the surrounding area, where people live,
move and work. If the spread of widespread waves
can affect the quality of the living environment, that
cause disputes between the commmunity community
and the project owner. That is, the scope of influence
may cause damage to the quality of the living
environment for each source of vibration, to serve as
a basis for resolving disputes between the population
community and the project owner, and selecting
construction technology, and the design of measures
to reduce the risk to the surrounding environment.
The artficle shows how to identify and assess the
scope of influence by the vibration of construction to
the surrounding area.

KEYWORDS: Construction activities, vibration, wave
propagation.

1.DAT VAN BE

Trong nhiing nam gan day, nhiéu du an thi cong xay
dung st dung nhiéu loai thiét bi thi cong gay ra song chan
déng lan truyén trong nén dat va tac dong dén cac cong
trinh 1an can. Néu cudng d6 rung chan 16n c6 thé anh
hudng dén moi trudng séng va lam hu héng cac cong
trinh 1an can. Nhiéu du an xay dung da c6 su tranh chap
gita cOng déng dan cu khu vuc du an va cha dau tu du an,
nhiéu tranh chap dan dén khiéu kién, dinh chi thi cong lam
anh hudng chung dén tién dé thuc hién du an.

Mt s6 nudc trén thé gidi da ban hanh céc tiéu chuén
dé danh gia anh hudng cla rung déng Ién cac cong trinh
lan can, vi du nhu:

-Tiéu chudn Duc: DIN 4150-3:1999 “Dao ddng két cau,
phan 3 - Anh hudng ctia dao dong lén két cau”;

- Tiéu chudn Anh qudc: BS 7385-2:1993 “Danh gia va
do dac dao dong trén céng trinh, Phan 2 - Huéng dan danh
gia cadc muc hu héng do dao dong nén dat”;

- Tiéu chudn Thuy Dién: VSS-SN640-321a:1992 - Anh
huéng dao déng lén céng trinh xay dung.

Tuy nhién, do tinh chat phtic tap cta bai toan lan truyén
song trong moi trudng dat nén thudng yéu cau phai do dac
thuc nghiém dé xac dinh béan kinh &nh huéng do rung chan
dua trén muic gia téc rung gidi han quy dinh lam co s& cho
quan ly thi cong xay dung va giai quyét tranh chap.

Hién nay & Viét Nam, trong linh vuc thi cong xay dung
cobng trinh, cac quy dinh vé muic gia t6c rung cho phép,
may do va phuong phap do dugc quy dinh qua cac tiéu
chudn va quy chudn nhu: TCVN 6963: 2001 - Rung déng
va chdn ddng - Rung déng do cdc hoat déng xdy dung va
san xudt céng nghiép - Phuong phdp do va QCVN 27:2010/
BTNMIT. Quy chudn Quéc gia vé do rung.

2.PHUONG PHAP XAC DINH VA TIEU CHUAN DANH GIA
Theo QCVN 27:2010/BTNMT, Quy chudn Quéc gia vé do
rung, cac nguén gay ra rung chan déng do hoat déng xay
dung khong dugc vugt qua gia tri quy dinh tai bang sau:
Bang 2.1. Gia trj téi da cho phép vé mtrc gia téc rung déi véi hoat
déng xdy dung

T Khu vuc Thoigianap | Mic gia téc rung

dung trong ngay cho phép dB
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(6+18)h 75
1 Khu vuc dac biét -
(18+6)h Muc nén
2 Khu vyc théng (6+21)h 75
thuong (@1+6)h Mc nén

Ghi cht: Khu vuc ddc biét la nhiing khu vuc trong hang
rao clia cac cd sG y té, thu vién, nha tré, trudng hoc, nha
thg, dinh, chua va cac khu vuc cé quy dinh ddc biét khac

Khi chuyén déi gia tri muc gia téc rung tinh theo dB va
gia toc rung tinh theo mét trén giay binh phuong (m/s?) st
dung bang sau:

Béng 2.2. Bang chuyén déi gia tri muc gia téc rung tinh theo dB va

gia téc rung tinh theo mét trén gidy binh phuong (m/s?)

Mtic gia t6c rung (dB) 55 60 65 70 75
Giat6crung (m/s) | 0,006 | 0,010 | 0,018 | 0,030 | 0,055

Vi vay, dé xac dinh pham vi &nh hudng clia rung déng
do cac hoat déng xdy dung (ngudn rung) gy ra, can phai
xac dinh dugc cac gia tri gia toéc rung (hay muc gia toc
rung) xung quanh tdm ctia nguén rung. Can ct vao gia tri
gia t6c rung ghi nhan dugc va khodng cach ti vi tri do dén
tdm ngudn rung, ta ¢ thé khoanh vung dugc pham vi anh
hudng clia rung dong do ngudn rung gay ra.

2.1. Phuong phap do

Phuang phap xac dinh la st dung cac thiét bi do rung
chan déng dé xac dinh céc gia tri gia téc rung xung quanh
tdm cta nguodn rung khi cac thiét bi thi cong xay dung
hoat dong. Theo TCVN 6963:2001, thiét bi do phai c6 cac
dac tinh ky thuat t6i thi€éu nhu sau:

- Daitan s6 do: 1 - 300 Hz (d6 khéng tuyén tinh <10%);

- Gia toc: 0,005 - 200 m/s%;

- bai lugng do dugc: Gia tri dinh tuong duong (EQ peak).

B tri diém do: Cac diém do dugc bé tri xung quanh
tdm ngudn rung, theo 4 huéng: phai, trai, trudc va sau
nguén rung, véi khodng cach gilta cac diém do 1a 5 m
tinh tUr tdm nguén rung. Tuy nhién, tuy theo tiing nguén
rung culia cac céng trinh hay trong trudng hop dac biét thi
huéng do, vi tri do va khodng cach gitia cac diém do c6 thé
thay d&i cho phu hop.

Viéc gan dau do va cach thurc 1dy cac gia tri do gia toc
rung dugc thuc hién theo TCVN 6963: 2001.

Gan dau do Ién bé mat déi tuogng do (san, nén nha hay
mat dat...) dé thu dugc cac tin hiéu rung trung thuc. Dau
do phai tiép xuc t6t vai cac do6i tugng dugce do. Dau do phai
dugc gan c6 dinh va chac chan véi d6i tugng do bang s
dung vit cdy. Cling c6 thé sit dung nam cham hay can do
gan vao dau do.

Khong do rung trén san, nén nha c6 ph cac loai tham,
cac loai chiéu.

Khi do rung trén nén dat, dau do dugc gan trén mot
coc sat ¢ dudng kinh tuong duong ® > 16 mm, d6ng sau
xuéng dat khoang 20 - 40 cm. Dau coc sat nay khéng duoc
nhoé cao hon mat dat qua 2 cm.

Cach 13y cac gia tri do gia t6c rung:

- Gid tri quan sat, do dugc khi cac gia tri do da én dinh.

- Khi dao déng cé tinh chu ky hay ngét quang, gia tri
do la gia tri gia toc trung binh clia cac gia tri cuc dai cla
mdi gid tri dao dong.
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- Khi c6 dao dong bat qui tac, bat thudng thi ldy gia tri
gia toc trung binh cdia 10 gia tri I6n nhat trong 100 gid tri
do dugc (méi gia tri trong méi 5s).

Hi ¥ NG TRUYON DAO §6NG ph¥é tr - i ¢

PH, ¥NG TRUYON DAO §6 NG BEN LT i

wos P war
NS 54d ON 9 OVA NOANML ONK Hd

Hinh 2.1: So' d6 bé tri diém do xac dinh pham vi 3nh hudng do
rung chan cda thiét bi thi céng

2.2. Xt ly két qua thi nghiém

DG&i v6i phan 16n thiét bi do dao ddng gia toc hién nay,
gia tri gia t6c hiéu dung Ar.m.s tinh bang m/s?, dugc phan
mém phan tich xtt ly va tinh toan dua ra gia tri Ar.m.s tuong
tng cho méi lan do.

Nhu vay, tuong ung véi méi diém do ta c6 dugc cap
tri s6 Ai (m/s?) - Ri (m). Tur s6 liéu cac diém do (Ai,Ri) ta xay
dung dudng cong quan hé A-R tuang Ung cho mdi loai
nguén rung.

Trong trudng hop can xac dinh muc gia téc rung L,
tinh bang dexiben thi L dugc tinh theo cong thiic sau:

L ,=20log (A/A)

Trong do:

A - Gia t6c rung, dugc tinh bang mét trén gidy binh
phuong, dugc do truc tiép trén may theo gia tri rm.s.

A=10°m/s?

Trong trudng hgp thiét bi do khéng do truc tiép gia tri
gia t6c hiéu dung r.m.s thi gia tri gia tri gia téc rung A dugc
tinh theo biéu thuc sau:

A= [ZAnZX 10 a10]1/2

A_- Gia tri gia t6c rung hiéu dung & tan s6 n Hz tinh
bang mét trén gidy binh phuang;

a - Hé s6 theo dai tan s6 n Hz, lay theo phu luc A. TCVN
6963:2001. Rung d6ng va chan dong - Rung dong do céac
hoat déng xay dung va san xuat cong nghiép - Phuong
phéap do [1].

3. KET QUA THUC NGHIEM XAC BINH PHAM VI ANH
HUGNG CUA THIET BI LU RUNG 25T

Trong khuén khé chuang trinh nghién ctu anh huéng
cUa cac thiét bi thi cong xay dung dén cac khu vuc xung
quanh, nhém tac gia da thuc hién viéc thyc nghiém do va
xac dinh ban kinh anh hudng do rung dong cda thiét bi lu
rung 25T gay ra.

3.1.Thiét bi st dung va phuong phap thuc nghiém

Nguén rung: Thiét bi lu lung 25T (Hinh 3.2).

Thiét bi do: SU dung thiét bi do dao dong VM-5123/6
cta Nhat Ban véi cam bién do gia téc 3 phuong (Hinh 3.1).
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Hinh 3.1: Thiét bi do VM5123/6 va mét s dic trung ki thuat
cda thiét bj

- P4u do gia toc theo 3 phuong: Vdi giai do 10m/s?;

- S6 kénh do: 8 kénh vai kénh1 - 6 la dau do gia téc va
kénh 7-8 la dau do dién ap;

- Dai tan s6 do 0,1Hz/DC dén 60 Hz véi kénh 1-6 va DC-
12KHz kénh 7-8;

- Dai do: Gia téc (kénh 1-6) 0,01-0,1-1-10 m/s?va dién
ap +/-5V toan giai;

- Cai dat sén giao dién RS - 232C dé nédi v6i may tinh;

- Phan mém phan tich FFT. Nguén nudi Adapter véi bo
pin mang di hién trudng vai ché dé do tdi thiéu 2 - 5h;

Hinh 3.3: G3n d3u do tai hién truong

- Tién hanh do rung trén nén dat tai cac diém cach
nguodn gay rung (mép banh lu rung) 5m, 10 m, 15 m, 20 m,
25m, 30 m, 35m, 40 m, 45 m, 50 m... vé cac hudng;

- Lap dat cac dau do: Lap dau do dé do rung dong theo
phuang truyén séng nén. Dau do dao déng dugc gan lén
coc sat c6 dudng kinh >16 mm, coc dugc ddng sau xudéng
dat 30 - 40 cm, dau coc (vi tri gan dau do dao dong) cao
hon mat dat <2 cm;

- N6i dau do vai may do, két néi vai may tinh;

- Cho lu rung hoat déng, do dé kiém tra toan bd hé
thong thiét bi do;

- Do 13y s6 lieu chinh thic: Cho lu rung chay 6 ché dé
rung I&n nhat. Tai mai vi tri can do tién hanh do, luu tri s6
liéu it nhat 6 lan, mbi lan 1ay s6 liéu trong thai gian > 1 phut;

- Xac dinh muc gia téc¢ rung hiéu dung clia céc lan do.
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L4y gia tri gia t6c rung trung binh clia cac lan do & cac vi
tri do;

- Lap biéu d6 tuong quan muc gia téc rung va khoang
cach tu vi tri do dén ngudn gay rung (lu rung);

- Can cu biéu d6 va ngudng rung cho phép nhu Bdng
2.1, x4c dinh pham vi d&nh hudng cla cdng tac rung co thé
gay hu hai d6i véi cac cong trinh quanh khu vuc thi céng.

3.2. Két qua thuc nghiém

- D& nghién cltu dnh hudng cla thiét bi lu rung dén
cac khu vuc lan can, tac gia da thuc hién do thuc nghiém
tai 2 vi tri:

+ Vi tri 1: Tai khu dan cu véi dia chat [a dat nén tu nhién
clia khu dan cu.

+ Vi tri 2: Tai bai dat trong cong trudng cé dia chat la
nén cat.

- Tién hanh |3p dat thiét bi thi nghiém tai cac vi tri can
do; cho lu rung chay trén doan dudng dang thi cong, lu dé
& ché& d6 rung 16n nhat. Tién hanh do va ghi nhan mdc gia
téc rung tai cac vi tri.

-Téng hop két qua do tai vi tri 1 nhu trong Bdng 3.7 va
Hinh 3.4.

Tu phuong trinh tuong quan gita khoang cach tu
diém do dén mép banh lu va muc gia té¢ rung & vi tri 1
nhu trong Hinh 3.4: y = 8,8912*xA-1,443, ta xac dinh dugc
khodng cach t mép banh lu rung dén diém do gay ra muc
gia téc rung 0,055 m/s? & vi tri do 1a: 38,9 m.

Béng 3.1. Tong hop két qua do mc gia téc rung tai vi tri 1

Igz‘élr‘\‘gé;élc:\ Muic gia tdc rung hiéu dung I6n nhat (m/s?)

T Ghi chu
m) Lan | Lan | Lan | Lan | Lan | Lan Tr}mg
do1 | do2 | do3 | do4 | do5 | do6 | binh
1 5 0,637 | 0,638 | 0,673 | 0,621 | 0,614 | 1,188 | 0,729
2 10 0,367 | 0,353 | 0,359 | 0,32 | 0,37 | 0,386 | 0,359
3 15 0,186 | 0,229 | 0,184 | 0,183 | 0,178 | 0,222 | 0,197
4 25 0,122 | 0,111 | 0,113 | 0,104 | 0,094 | 0,098 | 0,107
5 30 0,06 | 0,065 | 0,054 | 0,06 | 0,056 | 0,058 | 0,059
6 40 0,042 | 0,044 | 0,04 | 0,053 |0,047 | 0,049 | 0,046
7 50 0,024 | 0,028 | 0,024 | 0,026 | 0,027 | 0,025 | 0,026

Quan h¢ khodng cach - mirc rung
1.000

0.800

)’

S 9o
> o
S 9
S o

y = 8.8912x 1443
R?=0.9811

0 10 20 30 40 50 60
Khodng céch tir diém do dén mép lu rung (m)

Mirc gia téc rung (m/s2)

o
N
=1
=]

0.000

Hinh 3.4: Biéu dé quan hé khodng cach tir diém do dén ngudn gay
rung - mirc gia téc rung tai vi tri 1



- Két qua do tai vi tri 2 nhu trong Bdng 3.2 va Hinh 3.5:

Tu phuong trinh tuong quan gitta khoang cach tu
diém do dén mép banh lu va muc gia téc rung & vi tri 2
nhu trong Hinh 3.5:y = 4,8131*x/-1,375, ta xac dinh dugc
khoadng cach tir mép banh lu rung dén diém do gay ra muc
gia t6c rung 0,055 m/s? & vi tri do 2 la 25,8 m.

Béng 3.2. Téng hop két qua do miic gia téc rung tai vi tri 2

Khoang
cach dén| Muic gia téc rung hiéu dung 16n nhat (m/s?)

mép lu
T Ghi chu

Lan | Lan | Lan | Lan | Lan | Lan |Trung

™M | 41| do2 | do3 | do4 | do5 | do6 | binh

1 5 0,577/0,586 0,454 0,501 0,589 | 0,523 | 0,538

2 10 |0,247(0,253|0,259|0,227|0,278 | 0,286 | 0,258

0,071(0,07310,075|0,077| 0,074 | 0,069

3 15 0,073
4 25 0,058|0,056|0,058|0,061| 0,062 | 0,063 0,060
5 30 0,048 0,046 | 0,048 | 0,049 | 0,045 | 0,057 0,049
6 35 0,045 (0,047 10,046 | 0,043 | 0,047 | 0,044 0,045

7 40 |0,022|0,028 0,027 0,026 0,028 | 0,025 | 0,026

Quan hé khoang cach - murc rung
0.700
0.600
0.500

0.400

Mirc gia t8c rung (m/s2)

0.300 y=14.8131x1375
* R? = 0.9487
0.200
0.100 73
0.000 —
5 10 15 20 25 30 35 40 4s

0
-0.100 L .
Khoang cach tir diém do d&n mép lu rung (m)

Hinh 3.5: Biéu dé quan hé khodng cach tir diém do dén nguén gay
rung - mirc gia téc rung tai vi tri 2

Nhdn xét: Tai vi tri do 1 (dia chat khu vuc xung quanh
la dat nén tu nhién tai khu dan cu), ban kinh anh hudng
cta lu rung gdy ra muc gia téc rung cho phép theo
QCVN27:2010/BTNMT la 38,9 m.

Tai vi tri do 2 (dia chat khu vuc xung quanh la dat cat
den dam chat), ban kinh anh huéng cda lu rung gay ra muc
gia téc rung cho phép theo QCVN 27:2010/BTNMT la 25,8 m.

Nhu vay co thé thay, ban kinh anh hudng cua lu rung
¢6 thé anh hudng dén khu vuc lan can (muc gia téc rung
cho phép 0,055 m/s* theo QCVN 27:2010/BTNMT) phu
thudc rat nhiéu vao moi trudng truyén séng dao déng
rung (phu thuédc dia chat khu vuc thi cong).

4, KET LUAN
Bai bao trinh bay nhitng ndi dung co ban ctia phuong
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phép xac dinh ban kinh anh huéng ctia nguén rung do
céc thiét bj thi cdng xay dung gay ra. Qua cac s6 liéu thuc
nghiém cho thay quy luat lan truyén séng rung chan do
cac hoat doéng thi cong xay dung va pham vi dnh hudng
cla n6 phu thudc rat nhiéu vao dac tinh cia nguén gay
rung, phuong thic van hanh thiét bi (nguén rung), diéu
kién dia chat khu vuc... Ngoai ra, cac dac trung rung déng
cla nén dat la kha phc tap, do dé dé xac dinh chinh xac
ban kinh anh huéng R, clla mét nguén rung tuong ing
vGi diéu kién nén dat cu thé nhat thiét can phai thuc
nghiém do dac rung chdn mdi xac dinh dugc quy luat suy
giam gia t6c rung theo khoang cach dén ngudn rung moét
cach tin cay hon.

Qua cac s6 liéu da thuc nghiém, ban kinh anh hudng
cta lu rung da dugc xac dinh cé thé tham khao dé danh gia
56 bd pham vi anh hudng cda thiét bi lu rung doi véi cac
cdng trinh lan can. Tuy nhién, trong trudng hop cé cac van
dé tranh chap, khiéu kién cia nguai dan déi véi cac chi dau
tu du &n thi tly timng du an cu thé ma bé tri s6 lugng va vi
tri cac diém do cho phu hop, d& dam bao tinh chinh xéac ctia
phuang phap do, xac dinh chinh xac ban kinh anh huéng.
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Ung dung neo trong dat dé én dinh tudng ding hé dao
trong thi cdng tang ham nha cao tang

m KS. NGUYEN THANH PHONG"
Trudng Pai hoc Giao théng vdn tai TP. H6 Chi Minh

= TS. PANG XUAN TRUONG
Trudng BPai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh
Email: “nguyenphongacv@gmail.com

TOM TAT: Neo trong dat két hop véi tudng chén
bang coc chéng va van 14t ngang hoac tudng bé téng
cét thép, tudng vay coc véan... tao thanh hé théng
tuong chan én dinh mai dat phuc vu cong tac dao
d4at thi cong cac céng trinh ngdm nhu tAng hdm cac
toa nha, bé nudc ngdm, nha ga tau dién ngdm dat
trong ldbng dat hay bai d6 xe ngdm... Trong nghién
clu nay, ching t6i ap dung Neo trong dat dé gia cé
tudng dung cla hé dao khi thi cong cac tAng hadm
cla nha cao tAng trong d6 thi.

TU KHOA: Neo trong dat, tudng ding hé dao.

ABSTRACT: Anchor in the soil combined with
retaining wall made of piles and horizontal boards or
reinforced concrete walls, sheet pile diaphragm walls,
etc., forming a system of retaining walls to stabilize
the ground roof for excavation and construction of
underground works such as: basements of buildings,
underground water tanks, underground subway
stations or underground parking lots... In this study,
we apply anchor in the soil to reinforce the vertical
wall of the excavation to serve the construction of
basements of high-rise buildings in urban areas.

KEYWORDS: Anchor in the soil, vertical wall of the
excavation.

1. DAT VAN DE

Cac ky thuat neo dat da dugc phat trién manh mé
trong hon 20 nam qua, d&n muc né da dugc dung rong
rai trong Uing dung tam thai va lau dai trén khép chau Au
cling nhu thé gidi. Tuy nhién, & Viét Nam mdi bat dau su
dung neo dat vao viéc gia c¢é thanh hé dao trong thi cong
tang ham va mong nha cao tang trong vai nam gan day.
Do sau dat cac tang ham thong thusng la ti 5 - 10 m. Khi
thi cong tang ham cho cac ngdi nha trong thanh pho, viéc
phuc tap la phai thi cong hé dao sau trong diéu kién khéng
dugc lam anh hudng tGi su ton tai clia nhiing céng trinh
hién hiu. Do d6, nghién ciu vé neo dat la mot van dé kha
quan trong va cé y nghia st dung thiét thuc trong linh vuc
xay dung hién dai & Viét Nam, nhat la trong s&f dung neo
dat dé gia c6 tudng ding cho hé dao khi thi cdng céac tang
ham cla nha cao tang trong d6 thi.
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2. CO SG LY THUYET TiNH TOAN NEO CHO TUONG
TRONG PAT

2.1. Ap luc dat

Hé théng tudng dugc thiét ké dé chéng lai ap luc dat
va nudc phia sau tudng. Ap luc dat tac dung 1én tudng la
do trong lugng dat phia sau tudng, su dich chuyén dat da
do déng dat va cac tai trong chat thém. Khi thiét ké can
xem xét 3 loai ap luc dat nhu sau: 1) ap luc dat cha dong; 2)
ap luc dat bj dong; (3) ap luc dat & trang thai nghi.

Su khac nhau gitra Uing x{ thuc té€ clia dat va cac gia
thiét tinh toan la nhan t6 quan trong khi xét dén ap luc dat
[1]. Gia thiét ap luc dat cht déng va bi dong phan b6 tuyén
tinh dua vao céac phan tich ly thuyét la cach don gian héa
cUa cac qua trinh phuec tap khi khong xét dén céc yéu to:
1) hinh dang chuyén vi clia tudng (géc xoay, chuyén vi);
2) tinh mém cua tudng; 3) cac thudc tinh vé cudng do va
dd cling clia dat; (4) Gng suat trudc theo phuong ngang
trong dat; (5) géc ma sat bé mat cla tudng va dat. Vi hé
théng tudng neo la phan t& mém, “dudng bao ap luc dat
biéu kién” ban thuc nghiém dugc st dung dé tinh toéan [1].

2.2. Anh huéng chuyén vi ctia tuong dén ap luc dat

Su phan bé ap luc dat sau tudng phu thudc vao chuyén
vi clia tuong [1]. Do phuong phap thi céng tudng neo la tu
trén xuéng dudi, véi chu ky lap lai: dao dat, 1ap neo, tao ting
suat, truyén (ing suat cho neo ma mo hinh bién dang va ap
luc dat khac so vdi gia thiét ap luc dat hoan toan chi dong
(tang tuyén tinh theo chiéu sau). Do d3c diém clia mé hinh
bién dang nay ma Ung suat tac dung vao cac doan tudng
sé& nho hon so véi mé hinh ap lyc hoan toan chu déng. Khi
tudng ngam vao I6p dat tét, 4p luc ngang clia dat cé gia tri
I6n nhat & gan vi tri clla neo va gia tri dp luc nhé hon xuat
hién & doan chan tudng ngam vao trong dat.

Chuyén vi ngang cta tuong,TH (%)
03 02 01 00 -01
L N N

::.: trén Ap lyc g4t khi dao dén cao

d6 dao

= Budng bao ap lyc dét ding
| dé thiét ké
Neo phia
dudi

7

|~
Chuyén vi ngang ciia tuéng khi neo bén
duéi duorc truyén lyc béng 0.75DL

Chuyén vi ngang cia tudng U
sau khi dao dén dang cao do 2

;OWA H

Ao lrc dat theo phrona naana

Hinh 2.1: Chuyén vi va ap luc dat theo phuong ngang
dén dé cao thiét ké



KHOA HOC CONG NGHE

D S6 04/2023

2.3.Tinh toan thiét ké hé neo trong dat

2.3.1. Cdc yéu cdu chung

Bau neo phai ndm ngoai cung truct; phai dam bao can
bang gilia ap luc cht dong cta dat sau tudng so véi luc gilt
do tudng dugc ngam trong dat va kha nang chiu kéo cta
hé neo [4].

Hinh 2.2: Khodng cach yéu cau neo theo phuong ding va phuong ngang

2.3.2. Thiét ké neo trong ddt

2.3.2.1. Tinh todn tdi trong neo dua vao biéu dé dp luc
dat biéu kién

Luc neo cho tudng mém dugc xac dinh tir dudng bao
ap luc dat biéu kién. Cac phuong phap thudng st dung
bao gém phuong phép dién tich phu thudc (tributary area
method) va phuong phéap chét (hinge method). Ca hai
phuong phap trén déu du doan hgp ly tai trong neo va
moO-men udn trong tudng neo xady dung trong dat c6 kha
nang chiu tai [2].

Tai trong neo theo phuong ngang dugc tinh todn
bang cach st dung phuang phép dién tich phu thudc hoac
phuong phap chét, nhu minh hoa & Hinh 2.3 cho tudng 1
tang neo va Hinh 2.4 cho tudng c6 nhiéu tang neo [3]

A

TN

n A
oy .
1R 1 ; 1R 1

Phuong phép didn tch phy Phucng phap chit
thudc

' '
- LR

Hinh 2.3: Tinh ton luc neo
cho tuéng mét tang neo

Hinh 2.4: Tinh toan luc neo cho
tudng hai tdng neo

2.3.2.2. Tinh todn stc chiu tdi cia neo (dua theo tiéu
chudn TA95)

Kha nang chiu kéo clia hé neo phu thudc vao thanh
phan ma sat gitta bau neo va dat xung quanh.

Kha nang chiu kéo ctia hé neo dugc tinh toan theo
cong thuc:

Ty = mDsLsqs (1)
Trong do:
D, - Budng kinh danh nghia cGia phan bau neo:
D5 = Dq (2)

Hé s6 a: Phu thudc ap luc bom vira cho phan bau neo
dugc chia thanh IRS va IGU;

D,-Dudng kinh ctia 16 khoan;

L, - Chiéu dai phan bau neo;

L, - Chiéu dai tu do.

q, - Thanh phan ma sat gilta bau neo va dat xung
quanh, phu thuéc vao dat va chi s6 SPT(N30).

T g
H U N 1

Hinh 2.5: Kh3 ndng chiu kéo cta hé neo

2.3.2.3. Xdc dinh khodng cdch cdc neo

Mébi neo dugc thiét ké dé chiu tai trong cla phan
dién tich xung quanh, dya vao khoang cach theo phuong
ngang va dung gilta cac neo [5]. Kich thudc, cuong do cla
neo, phuang phap khoan va phun via, dudng kinh va
chiéu dai 16 khoan dugc lua chon dé dam bao réng neo
c6 thé mang dugc tai trong trong sudt thai gian khai thac.
Khodng cach theo phuong ngang va phuong ding clia cac
neo khéac nhau va phu thuéc vao yéu cau cuia tiing du an,
6 thé lya chon dua vao cac yéu té sau:

1) Bdm bao do cling cla két cau dé chéng lai chuyén
vi ngang;

2) Cac két cau hién hiru dudi mat dat cé thé anh hudng
dén vi tri va goc nghiéng cla neo;

3) Loai tuding dugc lua chon dé thiét ké.

3. PHAN TICH VA UNG DUNG KY THUAT THI CONG
NEO TRONG PAT BE ON DINH TUGNG DUNG HO DAO
TANG HAM NHA CAO TANG

3.1. Gidi thiéu vé céng trinh

Thong tin cong trinh: Toa nha Vinhomes Grand Park
L6 B2. Dia diém: Buding Nguyén Xién, phudng Long Thanh
My, TP. Tha Buic, TP. H6 Chi Minh. Kich thudc hé dao dién
hinh réng 86 m, dai 247 m va sau 10,2 m. St dung phuong
an thi cong tudng ctr larsen 18 m két hap hé neo dé chan
gilt 6n dinh hé dao trong qua trinh thi cong.

Théng sé neo:

Théng sé Neo I6p 1 Neo I6p 2

Chiéu dai doan neo 37m(L=21m,L=16m) | 32m (L=16m,L =16 m)

Budc neo 1,6m 1.2m
Cao do neo -4.650 mSL -7.650 mSL
Goc neo () 35° 35°
Luc cang trudc 300 kN 300 kN
Stic chiu tai 735 kN 735 kN
Théng sé dia chdt:
T Cdc ddc trung Don vi Gid tri

1. Lop dat s6 1: Dat canh tac 0,4 - 0,79 m

II. Lp dat 3: D4t sét it déo, trang thai déo mém dén déo cling bé day 7,6 m

1 Dung trong tu nhién, y g/cm’ 1,94
2 Dung trong khé, y, g/cm’ 1,53
3 Hé sé rbng, e 0,790
4 Pol6réng, n % 44
5 Do bao hoa, G % 94
6 Gi6i han chay, W, % 45,4
7 Gidi han déo, W, % 19,5
8 Chi sé déo, I % 259
9 bosét, B 0,32
10 Luc dinh két, C KG/cm? 0,262
11 GOc ma sat trong, j ao 12012

Ill. L&p dat 3b: Sét it déo, trang thai déo mém bé day trung binh 7,5 m
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1 Dung trong tu nhién, y g/cm’ 1,85
2 Dung trong kho, y, g/cm’ 1,41
3 Hé sé réng, e 0,932
4 Do 16rdng, n % 48
5 Dé bao hoa, G % 93
6 Gi6i han chay, W, % 42,4
7 Gidi han déo, Wp % 20,5
8 Chi sé déo, Ip % 21,9
9 bosét, B 0,54
10 Luc dinh két, C KG/cm? 0,181
1 GO6c ma sét trong, j ag 10°45

I.  LOp dat 4: Cat 1an sét, chat vira dén chat bé day trung binh 10.5m

1 Dung trong tu nhién, y g/cm’ 2,02
2 Dung trong kho, v, g/cm’ 1,72
3 Hé s6 réng, e 0,552
4 Do 16rdng, n % 35
5 Dd bao hoa, G % 48
6 Gi6i han chay, W, % -

7 Gidi han déo, W, % -

8 Chisé déo, | % -

9 bosét, B -
10 Luc dinh két, C KG/cm? 0,063
1 GO6c ma sét trong, j g 23°57

Il.  L&p dat 5: Dat sét it déo, nlta cling dén cling, bé day trung binh 6 m

1 Dung trong tu nhién, y g/cm’ 191
2 Dung trong kho, v, g/cm’ 1,50
3 Hé s6 réng, e 0,829
4 Do 16rdng, n % 45
5 Dd bao hoa, G % 92
6 Gi6i han chay, W, % 46,2
7 Gidi han déo, Wp % 224
8 Chi sé déo, Ip % 23,8
9 bosét, B 0,25
10 Luc dinh két, C KG/cm? 0,284
1 GO6c ma sét trong, j g 13926’
3.2. Két qua tinh toan

*Trinh tu'thi c6ng dugc chia thanh 7 budc:

Budc 1: Dao dat xuéng cao d6 -2.550 mSL (-1.500 mGL);
Budc 2: Ep cu larsen dai 18 m; mi cir cdm vao I6p dat
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thir 4 13 16p cat min dén thé rai dén chat vira.

Budc 3: Tién hanh ha muc nudc ngam xuéng cao dé
-5.650 mSL (-4.600 mGL), dao dat xuéng cao d6 -4.650 mSL
(-3.600 mGL);

Budc 4: Thi cong hé neo I6p 1 & cao d6 -4.650 mSL
(-3.600 mGL). Budc neo theo phuong ngang véi khoang
cachla1,6 m;

Budc 5: Tién hanh ha muc nudc ngam xuéng cao dé
-8.650 mSL (-7.600 mGL), dao dat xuéng cao d6 -7.650 mSL
(-6.600 mGL);

Budc 6: Thi cong hé neo I6p 2 & cao d6 -7.650 mSL
(-6.600 mGL). Budc neo theo phuong ngang véi khoang
cachla1,2m;

Budc 7: Tién hanh ha muc nudc ngam xuéng cao dé
-12.250 mSL (-11.200 mGL), dao dat xudéng cao do day
moéng. Tién hanh thi céng bé tdbng mong, san tang ham B2,
vach ham B2, san ham B1 giai doan 2.

k
|

o O

il
-

MAT CAT 1-1

Hinh 3.1: Mat cdt b6 tri khodng céch neo
Gia tri chuyén vi ngang va mé-men I6n nhit cda tudng
cUr larsen & ca 7 budc thi & budc 7 la I6n nhat va co gia tri
tuong ung 9,1 cm, 171,9 kN.m/m.

Totaldisplacementsu, (scaled up 50.0 tmes)
Mt vake =0.090%6 m (Bement 112t Node 4562)
Miium vae = 001552 (Bement 22 atNode 10357)

Hinh 3.2: Chuyén vi ngang cda cirlarsen c6 gia tri U=91cm

Maximum value = 171.9 i mjm (Eement 14 atNode 7230)
Meium vaue = 1140V mfn

Hinh 3.3: Mé-men Ién nhat cir larsen c6 gid tri M, =171,9 kN.m/m
Can c’ biéu d6 mé-men gia tri tung d6 duong va am

trén biéu d6 chénh nhau kha 16n va tap trung & doan chiéu
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sau tudng gan cao do day hé dao. Néu thay ddi vi tri hang
neo th( 2 hodc thay déi gid tri luc cdng trudc cho hé neo dé
khao sat khoang cach bé tri hgp ly ctia hé neo.

3.3.Tim khoang cach bé tri hgp ly cia hé neo

Dé& khao sat khoang cach bé tri hgp ly clia neo theo
mé-men uén va chuyén vi ngang cla tudng khi luc neo
thay d&i, mé hinh bai toan véi cac trudng hgp gia tri luc
neo cho hang neo bén trén F1, hang neo bén dudi F2 va
khoang cach cac neo bén dudi:

Bang 3.1. Khodng céch bé'tri neo

F1/F2 200 300 400
200 X
300 X X
400 X X X
Bang 3.2. Bang so sanh mé-men uén cda tuong khi thay déi luc va
khodng céch neo
Cao &5 lop| 125
reo 1 (m) -
C[:z 30(113) 2.55|2.85(3.15|3.45(3.75| 4.05| 4.35 | 4.65(4.95 | 5.25 (555|585 [ 6.15|6.45

Chuyén vi cwe dai cir Larsen Ux (em)
200-200 | 1220 1203| 1178] 116 1141] 1122] 1104 zom 10.73| 1058 ]Q4'| 13.67| 13.65| 13.65
200-300 | 11.®[ 1139 1108] 1085[ 1062 10.43] 1024] 1008] s.04] 077 070 13.14] 1314] 1316

200-400 | 11.17) 1083| 1051 10.20| 994 973| ©54| 938 924 009 90ﬂ 1271 1273] 1277
300-300 3| 9.81| 960 944 927| 909 900 1211) 1210] 1211
300-400 015 so4| 878) 361 843) 234 11.88| 1168) 11.72
400-400 875 850 820 1)) 7983| 782 10.81) 10.79] 10.79
i cir Larsen Mx (KN.m/in)
200-200 [302 22 90(21330 104E0| 196. SOTIE'SO 172.80| 320.30(329.30| 320. 50|
200-300 |3 200.30{ 18930 175.80| 170.80| 162 90| 1563 00 329.30| 328,30 320.50)
200-400 |32 184.40) 170.30) 162.00| 16280 16260 163.00| 320.30 320.30| 320. 50|
300-300 [32950/3022 230.00| 213.40 201.10| 100.80) 181.30{ 171 90| 154 30| 321.10| 320.70| 321 40|
300-400 |352 2 £9.30) 184.10 171.50| 161.30] 151.30| 14940| 321.10| 320.70| 321.40

400-400 |3
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7840 248.10] 219.70) 160.30| 184.20{ 172.20] 16150 153 50| 313.00( 31280 313.10|

SO SANH MOMENT
40000
B
8 35000
é ——200-200
% 30000 —e—200300
g 25000 : —+—200-400
B 20000 300300
& —a—300400
£ 15000
= —e— 400400
g 10000
=3
50.00
2 25 3 35 4 45 5 55 6 65 7
| Khoéng cich neo h (m)
Hinh 3.4: M6-men curc dai ctrlarsen Mx
SO SANH CHUYEN VI
15.00
14 .00
Z 13.00 —e—200-200
g 1200 —a—200:300
% 11.00 —a 200400
3 L 300-300
B 9.00
g o w —e— 300400
. —a—400-400
a
S 600
5.00

25 3 35 4 45 5 55 6 65 7
Khoéng cdch neo h (m)
Hinh 3.5: Chuyén vi cuc dai ctrlarsen Ux
TU két qua thé hién trén biéu d6, khodng cach b tri
gitta hang neo 1 va neo 2 la 3,0 m, c6 gia tri mé-men va
chuyén vi ngang cla tudng nhé nhit nam trong khoang
2,55 - 6,45 m. Khoang cach neo cang nhé va cang I6n déu
cho gia tri mé-men va chuyén vi ngang I6n. Khi khoang
cach neo nho, chiéu dai nhip clia tudng gita hang neo bén

dudi va tai vi tri cao d6 dao I16n nén mé-men va chuyén vi
I6n nhat xuat hién trong doan chiéu dai nay. Khi khoang
cach neo 18n, chiéu dai nhip cta tudng tua trén hai goi la
hai hang neo 16n nén mé-men va chuyén vi I6n nhat xuat
hién trong doan chiéu dai nay. Ngoai ra, khi luc neo cang
I6n thi mé-men udén trong tudng cang Ién nhung chuyén
vi ngang cuia tudng cang nho va nguac lai.

4, KET LUAN VA KIEN NGHI

K&t qua tur nghién ctiu cho thay rang, Neo trong dat cé
tac dung gitt 6n dinh két cau tudng chan va gidam chuyén
vi ngang cla tudng. Khi tinh toan bé tri neo haop ly sé khi
dugc cac diém chay déo trong dat, tir d6 gilt 6n dinh mai
dat. Neo cling lam gidm mé-men udn va chuyén vi ngang
cla tudng nén giam dugc vat liéu khi thiét ké két cau tusng.

Véi cac két qua nghién clu dat dugc, ching téi kién
nghi khi tinh toén, thiét k& hé thong tudng neo can t6i uu
khoang céach bé tri neo va luc truyén cho neo, sao cho noi
luc xuat hién trong két cdu la nhdé nhat, nham tiét kiém
dugc chi phi vat liéu va ha gia thanh céng trinh. Khi dung
neo trong dat dé én dinh tudng ding hé dao trong thi
céng tang ham nha cao tang thi can chd y chan tudng
trong dat c6 neo phai dét vao tang dat tuong daéi tét, goc
nghiéng cla neo va khoang cach neo phai dugc tinh toan
va bé tri phu hop.
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Cai thién dé chinh xac cho tinh toan
ndi luc ddm chiju phuong tién di chuyén
bang cach két hop MAM va duong anh hudng
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TOM TAT: Bai bao trinh bay cach tiép can dé phan
tich ndi luc déng cla ddm dan hdi dudi tac dung
clia phuong tién di chuyén. Quy trinh dugc dé xuat
cdi thién d6 chinh xac cla moé-men udn va luc cat
cla ddm bang cach tinh dén céac trj riéng bac cao
bi loai bd théng qua phuong phap gia t6c mode va
duong dnh hudng. Mét md hinh xe hai truc véi banh
xe dugc md phdng 1a khéi luong rung duoc chap
nhan dé xét dén hiéu Ung rung lac trong phan tich
tuong tac phuong tién-cau. DAm dugc mé hinh hoa
theo phuong phadp chdng chat mode dua trén ly
thuyét ddm Euler-Bernoulli. Vi dy, sé duogc trinh bay
dé chung minh kha ning cla phuong phap tfrong
viéc xac dinh chinh xac su gidn doan va budc nhay
cla mdé-men uén va luc cit tuong Ung.

TU KHOA: Phuong tién di chuyén, tuong tac phuong
tién-cau, ndi luc, phuong phap gia téc mode.

ABSTRACT: This paper presents an approach to
analyze the dynamic internal forces of an elastic beam
under a moving vehicle. The proposed procedure
improves the accuracy of the bending moment and
shear force of the beam by taking intfo account the
truncated higher-order eigenfunctions through the
mode acceleration method (MAM) and influence
line. A two-axle vehicle model with wheels modeled
as sprung mass is adopted considering the pitching
effect in vehicle-bridge interaction (VBI) analysis.
The beam is modeled according to the mode-
superposition method based on the Euler-Bernoulli
beam theory. Numerical example is presented
to demonstrate the capability of the method to
accurately determine the discontinuity and jump
in bending moment and shear force distributions,
respectively.

KEYWORDS: Moving  vehicle,  vehicle-bridge
interaction, internal force, mode acceleration method.

1. DAT VAN DE

Phan tich tuong tac phuang tién-cau (VBI) clia cac két
cau dudi tadc dung cda tai trong di chuyén da dugc cac tac
gia trong nudc quan tdm & nhiéu khia canh. N.X. Toan [1,
2] hay N.T. Phuéc et al. [3] quan tam dén hién tugng ham
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cla xe tac dong dén qua trinh VBI clia cau dam gian don
va cau dam lién tuc. B6i véi dam cé vét nit chiu tai trong
di chuyén, N.T. Khiém va PT. Hang [4] da thuc hién nghién
cliu bang phuang phap phé, trong khi, nhém tac gia N.
T. Chung [5] da st dung phuong phap phan td hiru han.
Gan day, N.b. Diém et al. [6] da nghién clu anh hudng
cla van téc dén dac trung cdng huéng ctia dam gian don
chiu phuang tién ba truc di chuyén. N.D. Hung et al. [7] da
xay dung mé hinh VBI cho phuadng tién nhiéu truc-bat doi
xUing bang ti€p can ban giai tich va N.D. Piém [8] phat trién
mo hinh nay dua trén phuong phéap phan t hiu han. §
day, cac nghién ctiu cha yéu dung lai & chuyén vi, van tdc,
gia téc ctia dam véi két qua lién quan dén cac hé s6 dong.
Tuy nhién, viéc danh gia ndi luc dam do tai trong di chuyén
cling quan trong khong kém dé nhan biét khi nao két cau
dat dén tinh trang vuot qué Ung suat.

Cac nghién cuu vé VBI thudng st dung ti€p can phan
tich mode c6 dién va loai bé cadc mode bac cao khi tinh
toan Ung x{ cOa két cau: dugc goi la phuong phap chuyén
vi mode (modal displacement method - MDM) [9, 10, 11].
Cach nay cho két qua chinh xac cGa chuyén vi va dao
ham theo thai gian ca chuyén vi. Nhung viéc loai bd cac
mode bac cao lam anh hudng dén tinh chinh xac ctia noi
luc két cau. Cu thé, noi luc ty 1é véi cadc dao ham bac cao
ctia chuyén vi theo toa do, trong khi dé chinh xac clia cac
chuyén vi lai lién quan truc tiép dén s6 mode dao déng bi
loai bo. DE tinh dén su dong gdp clia cdc mode bac cao
vao Ung xr dong cla két cau, hai phuong phéap hiéu chinh
mode dao dong da dugc dé xuat: (1) phuong phap gia
téc mode (modal acceleration method - MAM) va phuong
phap hiéu chinh déng hoc (dynamic correction method -
DCM) [12]. Tuy nhién, cac phuong phap hiéu chinh mode
dao déng nay méi chi dugc ap dung dé tinh toan cho mé
hinh phuang tién mot truc di chuyén va bé qua ghé ghé
clia mat cau hay hiéu tng rung lac ctia phuong tién.

Bai bao trinh bay tié€p can dé tinh toan noi luc dong
cGa dam dan héi trong phan tich VBI. Quy trinh dugc dé
xuat st dung MAM va dudng anh hudng dé cai thién do
chinh xac ctia mé-men udn va luc cat cia dam. Mot mé
hinh phuong tién hai truc véi banh xe dugc mé phong la
khéi lugng rung dugc chap nhan dé xét dén hiéu ting rung
ldc. Dam dugc méd hinh hoa theo phuang phap chéng chat
mode dua trén ly thuyét dam Euler-Bernoulli. Vi du, s6
dugc trinh bay dé chiing minh khé nang ctia phuong phap
trong viéc xac dinh chinh xac su gian doan va budc nhay
clia mo-men uén va luc cat tuong tng.



2. XAY DUNG CAC PHUONG TRINH TOAN HOC
TRONG PHAN TiCH VBI

Xét phuong tién hai truc dugc thé hién & Hinh 2.1.
Than xe dugc mé hinh nhu dam ciing, c6 khéi lugng va
mé-men quan tinh khéi lugng la m va J, chuyén vi diing v
va xoay xung quanh trong tam. Mdi banh xe c6 khoi lugng
m, , va chuyén vithéng diing v, . Hé thdng treo va I6p duoc
dac trung bd&i 10 xo ¢ hé s6 do cung k ; k., va gidm xoc
c6 hé s6 can ¢, tUong ting. Khoang cach tu trong tam
than xe dén truc xe thirila L; V va A la véan toc va gia téc
cla phuong tién.

kl. 2
Vo2
k26,
5 a
L | L
| L L
* *

Hinh 2.1: Mé hinh phuong tién hai truc di chuyén trén c3u dang dam
2.1. Phuong trinh dao déng ctia phuong tién
Ap dung nguyén ly D’Alembert, phuang trinh vi phan
dao déng nhan dugc tur viéc xét can bang cac luc tac dung
[én than xe va cac banh xe nhu sau:

i+ o1 (0 = D+ @La) + kga (0= Uy + 9Ly) + o (0 = By = PLa) + Kop (v = Uy — @lz) = 0 (1)
J6 4 Coalen(® = 51+ PL) + Keaen (0 = V1 + L) = Coala(? = Dz = 9La) = kLo (Ve — vpz — 9L =0 (2)
M Bz + o1 (s = 5 = @a) + Kea (Vs =¥ = @L) + 021 = V1) + kpa (s = Vg2) = 0 (3)
Myala + Cea(nz = U+ @Lo) + Kea(Vz = v+ @La) + Cha(Pb2 = Daz) + ko2 (Vo2 = Vaz) = 0 (4)

o) day, ddu chdm va hai chdm lan lugt biéu thi dao
ham cép 1 va 2 clia cac dai lugng theo bién thai gian, v,
la chuyén vi tai diém ti€p xuc gilra truc xe thdr i va mat cau

2.2. Phuong trinh dao déng ctia cau

Phuong trinh dao dong clia cau theo phuong phap
chéng chat mode va cac ma tran, vector cia phuong trinh
dugc cho béi[13]:

A+KkA+02*A=®,T, (5)

A={A(8), ..., Ap(@®), ..., Ay, (O (6)

K = diag[2&,w,]; 2 = diaglw,]; T = {;C:} (7'9)
1 (x1(1)) ¢1(x2(1))

@, =| b (®)  $uCr(®) |; (10)

PrunGr(®) Py (ea()

Trong dé: C, w_va A (t) - Ti s6 can, tan s6 géc khong
xét cdn va toa d6 mode thirn cliadam; N _-S6 lugng mode
xem xét; ® (x(t)) - Dang mode thi n xét tai diém tiép xuc
clia truci.T_la vector chiia cac luc tuong tac xe-cau f.

. fei = CbiCWpi = Vai) + ki (Vp; = vai) + My 9 + Bimg (11

J day, g la gia téc trong trudng, cac hé s6 phan bé khoi
luong [31 =L/(L,+L,) va [32 =L/(L+L).

2.3. Phuong trinh dao déng ctia hé théng VBI

Xét mat dudng gho ghé, quan hé chuyén vi cia dam
w(x, t) va diém tiép xuc v, nhu sau [13]:

vai = W 0) + 200)] =) = wxi(0), £) + A(x; (1)) (12)

G day, Mx) la d6 g6 ghé ctia mat duong. Dao ham cla
v, theo thai gian nhu sau [13]:

Va,i = W(i(6), 1) +w'(xi (1), % (8) + 2 (i (0)x: (1) (13)

Luu y, ddu phay phia trén dai lugng chi dao ham theo
toa d6. Chuyén vi dam dugc xap xi & dang tach bién, cling
v6i cdc dao ham riéng theo thai gian va toa doé [13]:
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WD), 1) = IV, §u (6 () An(0) = @74 (14)

= (O o B s P C(ONT (15)

W0, 8) = T (i () () (16)

w (0,0 = S B 40| = T o 0)4(0) 17)

Thay cac phuong trinh (14, 16-17) vao (12-13) dan dén:
Vas = InZy bn (i) () + A0 (0)); (18)

Bai = Tn Ga () Aa(®) +5(0 Zn da(x(O) (O + 1 OA@(©)  (19)

Thay phuong trinh (18-19) vao cac phuong trinh (1-4) va
(11), ta thu dugc phuong trinh dao dong clia hé thong VBI:

Mii+ Cit + Ku = P (20)

Véi: M,C va K - Cac ma tran khéi lugng, can va doé cling

cla hé théng VBI; u, G va 0 - Vector chuyén vi, van téc va

gia téc, P - Vector tai trong tac dung lén ca hé. Cadc ma tran

dugc thé hién nhu sau:

{0} {0} [M,]
© m 0 (0)

M=oy o (0 21)
[0] {0} {0} diag[m,]
myy my
[Mp] =] Pna T 2] kehi My = my, i (:(0)); (22)
mw,,,n mrvmz
3 GS] {Co} [c]
(0) e Csaly = ceals (Co)
=140 enbi—cialy  Thgcul? () (23)
(G (C) (c)" diaglegi+
(Cy=(et o @ e )T khi 6} = =T oy pa(xi(D); (24)
{ed=(f o el ) Khich = —calign(a(®) + ualadn(ia(® (25)
€11 €12
[cl= c‘, c'z khi ¢ = coipn (xi(8); (26)
Chim1 Chin2
6] = [Lf‘ - Lf"""] khi b, = —cpipn(xi(8))
= o an by = —Cobn(xi (27)
(Cew) = (—Cx —Cea); (Cop) = (~Ctaln Ciala); (28_ 29)
2 (K.} (Ko} K]
@ SZike keali—keals (K
TIO Kbkl SEakdd (Kso) (30)
K] (Keo)T (K)  diaglke; + k]
K] = [k" . ki;”’"];km Kby =~k b () = ot (Db (i (1)) (31
v k3n o K2y,

Cac ma tran (k1.{k, LK )(K.).(,)cO dang giéng nhu cac ma
tran cda {G}{¢,LC}G){C) , tuong Ung bang cach thay hé sé
can bang hé s6 do cing.

HEnEH
#={ 5 hu={ o hiu= . _
0 B Y R (32-34)
)
g O
(et (A @i(®)) + koA (0))) (3 5)
f(
= { @ }; Kni f(n) = 52y (mp; + Bim)g bu(i(0) (36)
F W)

2.4. Tinh néi luc dam st dung MAM va duéng anh
huéng
Theo nhu MAM [12], chuyén vi cta dam w,,, (x, 1)
dugc danh gia bang téng ctia chuyén vi theo MDM w(x, t)
va phan hiéu chinh tya tinh w_(x, t). Trong d6, phan hiéu
chinh tua tinh xét dén chuyén vi cia dam dudi luc tuong
tac tya tinh N, chuyen tir phuang tién lién quan dén cac
mode bac cao b| loai bd.
Wiram (X, ) = Wypp (%, £) + Wsc(x, £) (37)
Wy (%, t) = [IL] — @T07 2@, IN (38)
Trong d6: ®-Vector cdp N chira cdc ham dang mode
®, (x). Thanh phan IL, va N la cac vector cép 2 chifa cac
ham dudng dnh hudng IL, (x, xi(t)) va luc tuong tac tinh

N, :kh.:(vh: —Vy)+my, g+ pmg,

M6-men va luc cat ciia dam dugc tinh theo cong thic:
M, t) = —EIwjy (%, ) (39)
Qx,t) = ~Elwyau (%, ) (40)
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Suy ra:
M) = —EI1" 4~ BT 1L, — @07, |N (41)
Qo1 = —EI®TA—EI 1L, - 970 2@, | N (42)
3.Vi DU TiNH TOAN

3.1. Théng sé dau vao

Xét dam gian don c6 chiéu dai L=30 m, El =2,5x10"N.
m?, p = 5x 10°kg/m, &p=0,02 cho cdc mode, s6 mode dao
dong la 5 [14]. Phuong tién tham khao tu [15] c6 m =
17.000 kg, J = 9x10*kg.m?, m_ = 1.000 kg, m, = 1.000 kg, m
=6.000 kg; k,, = 1,16 x 105—, k, =373 X105 N/m, ¢, =25
x 10*°Ns/m, ¢, = 35 x103Ns/m k,, =785 x10° N/m k
157x105N/mc 01x103Ns/mc ,=0,2x10°Ns/m, L
3,153m,L, =1 577 m. Van toc phuong tién dugc xem & hal
van tocV_ 10 m/svaV=15m/s.

G6 ghé mét cau dugc gia dinh bdi ham diéu hoa nhu sau:

, 169 = (&)1 eos (2] (43)

O day, d val lan luot la chiéu sau va chiéu dai ctia g6
ghé. Hai gia tri nay dugc tinh theo 5% = o,05va L/l = 10.

Dai v6i dam gian don:

=)} (44)
Pn (x)*fsin("?) (45)

o) = {m[ (L — ()% + (212 — 3Lx; (&) + x2()x:(D)]x khix < x,(t)
o [ = 0xF() + QL7 - 3Lx + x)alxi(t) khi x = x,(t) (46)

& day, LEl va p - Chiéu dai dam, do cling udn clia dam
va khéi lugng trén chiéu dai dam.

Phuaong trinh dao dong hé cau-xe (20) dugc giai bang
phuong phéap Wilson-theta véi budc thai gian 0,0001s. Gidi
thuat duogc xay dung bang phan mém Matlab.

3.2. Két qua

Chuyén vi tai mat cat gitta dam theo thai gian dugc vé
trén Hinh 3.1. Chuyén vi cia dam tinh theo MAM va MDM
€6 su chénh léch rat nho va phan khac nhau nay gay ra bai
phan hiéu chinh tua tinh.

-3
107 (m
X (m)

L MDM 15 m/s
— MAM 15 m/s

= MDM 10 m/s
— MAM 10 m/s

Chuyen vi u(L/2,t)
N

0 02 04 0.6 0.8 1 12
Vit
a) - Lich str thoi gian

x10° (m)
32098 "
3.2096
= 32094
3
2 32092
b= 4
S 3209 g e MDM 15 m/s
5 ——— MAM 15 m/s
3.2088 V — T
——— MAM 10 m/s
3.2086

0.3929 0.393 0.393 0.3931 0.3931
VL

b)- Anh phdng dai vj tri d3nh déu
Hinh 3.1: Chuyén vi déng & giita d3m theo thoi gian
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M6-men nodi luc tai mat cat gida dam theo thai gian
dugc vé trén Hinh 3.2. Thai diém mé-men nhan gia tri I6n
nhat Ia khi truc xe th( hai di chuyén qua mat cat gira dam.
Khi so sanh gitta MDM va MAM, su khac biét mé-men thé
hién r6 rét han chuyén vi dugc trinh bay & Hinh 3.1a.

x10° (N.m)
14 :

12t
10
g o
Z 6t
3
E 4}
o
15 [/ === MDM 15 m/s
Al —— MAM 15 m/s
s MDM 10 m/s
—MAM 10 m/s
-2

0 02 04 06 08 1 12
VHiL
Hinh 3.2: Mé-men giita d3m theo thoi gian
Luc cat ndi luc tai mat cit gida dam theo thoi gian
dugc vé trén Hinh 3.2. D& dang nhan ra c6 hai thoi diém
Iuc cdt thay d6i dot ngot, dé la khilan lugt cac truc phuong
tién di chuyén qua vi tri gitta dam. So v6i MDM thi MAM
cho thay su thay d6i rd rang ctia luc cat & hai budc thai gian
néi ti€p nhau.

x10° (N)
1 T
05} fN 1
_ i
S. \\—
S o '
= )
5 E
o
S N SN MDM 15 m/s
0l ——MAM 15 m/s
.......... MDM 10 m/s
— MAM 10 m/s
-1

0 0}2 0!4 O,IE 0}8 ; 1!2
VHL
Hinh 3.3: Luc cat giita d3m theo thoi gian
Hinh 3.4 thé hién phan bé mo-men ndi luc toan dam
tai thoi diém t=1s. C6 thé thdy rang, theo MDM thi mo-men
¢6 dang dudng cong tron, nhung theo MAM thi m6-men
cé dang dudng gay khuc. Hinh 3.5 trinh bay phan b6 luc cat
noi luc ctia toan dam tai thoi diém t=1s. D6i véi luc cit noi
luc, MDM cho két qua c6 dang dudng cong tron, nhung
MAM cho két qua dang dudng gay khuc va c6 budc nhay.

x10° (N.m)
12 T e
T e,
/ ™
10 / N
\
l’\
=8 fore A\
> o :
E "f \.\ \\
E 6 £ N
g j/ \‘\.
Sap f e MDM 15 m/s N
i ——MAM 15 mis N
2 e MDM 10 m/s N
— MAM 10 m/s N
0 : i ‘ ' :
0 5 O
Vi tri (m)

Hinh 3.4: Phan b6 mé-men cGa dam tai thoi diém t=1s



Su gay khuc va budc nhay xdy ra tuong Ung véi hai
vi tri banh xe dang tac dong. Cu thé, tai thai diém t =1s,
trudng hop van téc 15 m/s, banh trudc dang tac dong tai
vi tri x,(t) = 15 m va banh sau dang tai vi tri x,(t) = 10,27 m.
Trudng hgp van téc 10 m/s, banh trudc dang tac dong tai
vi tri x, (t) = 10 m va banh sau dang tai vi tri x,(t) = 5,27 m.

-
x 10" (N
Pl )
15} .......... MDM 15 m/s
G —— MAM 15 m/s
o 1 [ S e MDM 10 m/s
X MAM 10 m/s
[}
w 05¢
o
o
=
- 0 L
05} i VR
1 L L 1 L L
0 5 10 15 20 25 30
Vi tri (m)

Hinh 3.5: Phan bé luc c3t ctia dam tai thoi diém t = 1s

Céc biéu dién ndi luc néu trén hoan toan hgp ly véi dac
diém bién thién ndi luc cla bai toan sic bén vat liéu. Tai
thai diém xem xét, tai trong hai truc xe xem nhu hai luc tap
trung tac dung tai hai vi tri néu trén, ching gay ra su gian
doan clia m6-men uén va budc nhay cla luc cat. Vi du s6
cho thdy MAM cho két qua chinh xac hon so véi MDM do
bt dugc chudn xéc tinh chat bién thién cla noi luc dong.

4. KET LUAN

Trong nghién ctu nay, dua trén su két hop clia phuong
phap gia t6c mode (MAM) va dudng anh hudng, noi luc
déng clia dam chiu phuong tién hai truc di chuyén dugc
nghién clu. Hiéu Ung tua tinh gay ra bai phuong tién dugc
xem xét. T két qua moé phong sé, su gian doan clia moé-men
uén va budc nhay clia luc cdt dugc thé hién ré rang. Qua d6
cho thdy rang, st dung MAM trong nghién ctu néi luc déng
ctia két cdu dam chiu tac ddng cdia phuong tién di chuyén
cho két qua chinh xac hon so véi MDM.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 T2023-PHII_CT-003.
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Giam sat khong gian phat trién do thi
khu Pdng TP. H6 Chi Minh bang dit liéu anh vién tham

m ThS. PHAM VAN TUNG
Trudng Bai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh
Email: pvtung@hcmunre.edu.vn

TOM TAT: Bai bao trinh bay Ung dung fu liéu vién
thdm Landsat dé phan loai va danh gid bién déng
khéng gian l6p phd dé thi dudi tac déng cla dé thi
hoa tai khu Déng TP. H6 Chi Minh giai doan 2001 -
2022 théng qua cac bé méat khong thdm. Két qua
nghién cltu cho thay, khu vuc phia Déng dang md
rong d6 thi véi t6c d6 kha nhanh, véi muc tang ty
& d6 thi frong 8 ndm cubi (2014 - 2022) gap 7 lan
so vdi ty 1é tang d6 thi cla 13 nam trudc dé (2001 -
20714). K&t qua nghién ctu cé thé st dung dé hé tro
c6ng tac quy hoach va quan ly phat trién dé thi trong
xu hudng dé thi héa ngay cang cao.

TU KHOA: Khu Béng, TP. H& Chi Minh, d6 thi héa,
bé mat khéng tham, Landsat.

ABSTRACT: The paper presents the application of
Landsat remote sensing materials to classify and
evaluate changes in urban mantle space under the
impact of urbanization in the East of Ho Chi Minh
City in the period 2001 - 2022 through impervious
surfaces. The results of the study show that the
Eastern region is expanding urban at a fairly rapid
rate, with the increase in urban growth in the last 8
years (2014 - 2022) 7 times higher than the urban
growth rate of the previous 13 years (2001 - 2014).
The research results can be used to support urban
planning and management in the tfrend of increasingly
urbanization.

KEYWORDS: The east, Ho Chi Minh City, urbanization,
impervious surface, Landsat.

1. DAT VAN BE

Do thi héa la qua trinh tap trung dan sé vao cac dé
thi, 1a su hinh thanh nhanh chéng cac diém dan cu dé thi
trén co s& phat trién san xuat va ddi séng [1]. D6 thi hoa
g6p phan ddy manh phat trién kinh té€ - xa héi clia khu vuc,
clia mét qudc gia va nang cao ddi séng cho con ngudi. Tuy
nhién, bén canh nhiing mat tich cuc, qua trinh d6 thi héa
cling dang phat sinh nhiéu van dé nan giai. Nhiéu nghién
ctiu cho thay, qua trinh d6 thi hoa tuong déi nhanh da cé
nhing anh hudng dang ké dén moi trudng va tai nguyén
thién nhién, dén su can bang sinh thai, tai nguyén dat bi

130

khai thac triét dé dé xay dung db thi, lam giam dién tich
cay xanh va mat nudc, gay ra ing ngap [2]. M& rong khéng
gian d6 thi dan dén chiém dung dat néng nghiép, anh
hudng dén van dé an toan luong thuc quéc gia va dén
doi s6ng clia nhan dan ngoai thanh; san xuat céng nghiép
phat trién manh lam phat sinh mét lugng I6n chat thai,
trong d6 chat thai nguy hai ngay cang gia tang. Déng thdai,
do thi héa lam tdang dong ngudi di dan tir ndng thon ra
thanh thi, gdy nén ap luc dang ké vé nha & va vé sinh moi
truong. Vi vay, viéc quan ly, giam sat cac khu do thi dang la
van dé cap bach dugc thuc hién, nham théng tin chinh xac
va cap nhat vé tinh trang, xu hudng cla cac hé sinh thai dé
thi, giip cac nha quan ly theo doi bién déng, dé ra chién
lugc dé phat trién bén viing va cai thién cudc séng cua
cu dan dé thi. Khu @6 thi phia Déong TP. H6 Chi Minh (khu
Dong) trude day bao gém Quan 2, Quan 9 va quan Thu Buic
(nay la TP.Thu Buc), la mét trong nhiing khéng gian do thi
mai c6 t6c dd phat trién nhanh chong nhat tai Viét Nam,
do d6 nghién ctiu qua trinh do thi héa tai khu vuc nay cé y
nghia rat quan trong. Muc tiéu ctia nghién ctu 1a st dung
anh vé tinh Landsat dé tinh toan, phan loai va thanh lap
ban d6 phan b6 d6 thi, tir dé theo déi va danh gia qua trinh
do thi héa theo khdéng gian va thdai gian.

C6 nhiéu phuong phép nghién cliu khac nhau dé
nghién clu qua trinh d6 thi héa théng qua dién tich doé
thi, trong d6 vién tham la mét trong nhiing phuong phéap
thusng dugc st dung. DI liéu vién tham cé d6 bao pha
mat dat 16n cho phép thu nhan cac théng tin vé bé mat
trai dat, ngay ca nhiing viing ma con ngudi khéng thé tiép
can dugc, giup giadi quyét cac van dé & tam vi moé vé khong
gian trong thai gian ngan. Tuy nhién, do dac tinh phuc tap
cla I6p dé thi, viec nhdm 1an gilra cac phé thudng xuyén
xay ra, nén thudng phai két hgp thém céac dir liéu GIS bé
tro dé mang lai két qua tét hon. Co rdt nhiéu cong trinh
trong va ngoai nudc sir dung vién tham dé theo déi qua
trinh d6 thi hoa, d6 la dung cac phuong phap phan loai
truyén théng dua vao cac kénh phd c6 sén cla cac anh [3];
phan loai dua vao cac chi s6 nhu IBI, SAVI, MNDWI, NDBI,
NDISI, MNDISI... hoac két hgp ca hai phuong phap trén [4].
Nghién ctu nay sir dung phuang phap phan loai két hgp
cac kénh anh sdn c6 cung vdi anh ti s6 va phan loai dua
vao cac mat khéng tham dugc xem la dac trung cda I6p
d6 thi. Mat khéng tham la cadc bé mat nhan tao nhu mai
nha, dudng giao thong, bai dau xe... dugc bao phu béi cac



vat liéu khong tham nhu bé téng, nhua dudng, da va cac
vat liéu xay dung khac [5]. Cac d6i tugng nay c6 gan muc
phan xa tai cac budc song khac nhau nén cé thé st dung
phuang phéap phan loai c6 kiém dinh dé xac dinh.

2. KHU VU'C NGHIEN CUU VA DU LIEU SU DUNG

2.1. Khu vuc nghién ctu

Khu Déng TP. H6 Chi Minh ¢o vi tri dia ly:

- Phia Béng gidp TP. Bién Hoa va huyén Long Thanh
thudc tinh Bong Nai véi ranh gidi la song Dong Nai;

- Phia Tay giap Quan 12, quan Binh Thanh, Quan 1 va
Quan 4 véi ranh gidi la song Sai Gon;

- Phia Nam gidp huyén Nhon Trach, tinh Bong Nai (qua
s6ng Dong Nai) va Quan 7 (qua séng Sai Gon);

- Phia Béc giap cac TP. Thuan An va Di An thudc tinh
Binh Duong.

\ Sinndveng
A L

Hinh 2.1: Khu vuc nghién cdu

2.2, Dit liéu st dung

D{r liéu st dung trong nghién ctiu bao gém: DU liéu
anh vé tinh da phé gém Landsat 7 va Landsat 8 dugc 1ay tu
Lién doan Khao sat dia chat Hoa Ky vao cac thoi diém cac
ngay 15/4/2001, 26/3/2014 va 22/7/2022 (Bdng 2.1). Cac
kénh phd cla dnh Landsat 7 va Landsat 8 nam trong dai
kha kién va hong ngoai; Dt liéu vector chifa ranh gidi ctia
khu vuc nghién ctru; Ban dé hién trang stir dung dat nam
2000, 2015 va 2020.
Bang 2.1. Théng tin di¥ liéu dnh vé tinh Landsat cda khu vuc nghién ciu

STT| Tén vé tinh Ngay Do phan giai | Ma so dai
chup khong gian | bay/dong

(m) (path/row)
1 | Landsats 7 15/04/2001 30 125/052
2 |Llandsats 8 | 26/03/2014 30 125/052
Landsats 8 22/07/2022 30 125/052

3.PHUONG PHAP NGHIEN CUU

Nghién ctu nay phan loai I6p d6 thi dua vao ddc tinh
clia mat khéng tham dugc thuc hién dua trén vién tham
va GIS. Toan b6 quy trinh thuc nghiém cho nghién cdu nay
dugc thé hién trong Hinh 3.1.

D liéu anh vé tinh Landsat sau khi dugc thu thap sé
tién hanh hiéu chinh buc xa véi cac budc co ban nhu sau:

* Budc 1: Chuyén ddi gia tri d6 sang DN sang gia tri buic
xa trén anh vé tinh cho tat ca cac kénh: Déi véi mai loai anh
vé tinh, tuy thudc vao thiét bi sé c6 cach tinh va nhimng hé
s8 chuyén déi riéng trong hiéu chinh bc xa.
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Thu thap di¥ liéu

Anh vé tinh Landsat Dir liéu GIS D liéu thie dia,
Google Earth
Hiéu chinh birc xa
| Nén chinh hinh hoc ‘—-| Tinh ti 56 kénh |
v
‘ ~ Cit anh theo khu vire
Gheplkénh l_’ nghién ciru

| Tao méu huan luyén |

| Phan loai ¢6 kiém dinh |
I

v
| Thanh I3p ban dé |

| Phan tich, danh gia két qua ‘

Hinh 3.1: So dé quy trinh thuc nghiém thanh I3p ban dé dé thi héa

-Da6i véi anh vé tinh Landsat 7:

B,= g*DN+b (1)

Trong do:

B, - Gia tri buc xa trén anh vé tinh (W.m2.um-);

g - Gia tri Gain;

DN - Gia tri phan xa lugng hoa cla pixel;

b - Gia tri Bias.

-Pa6i véi anh vé tinh Landsat 8:

B,= A*(DN-Q,,) + B (2) (2)

Trong doé:

B, - Gia tri bic xa trén anh vé tinh (W.m=2.um");

DN - Gia tri phan xa lugng hoa cla pixel;

Q, - Gia tri phan xa lugng héa nho nhat clia pixel;

B - Gia tri phan xa nhé nhat;

A - Gia tri Gain.

* Budc 2: Chuyén déi gié tri blc xa trén anh vé tinh
sang gia tri phan xa trén anh vé tinh dgi véi cac kénh nhin
thay, héng ngoai gan va trung.

o, = zB,d’ (3)
g E, cos(z)

Trong dé:

P,- Gia tri phan xa trén vé tinh doi véi budc séng A,
khong cé don vi;

d - Khoadng cach gila trai dat va mat trdi, theo don vi
thién van;

E, - D6 chiéu sang cuia khi quyén tang trén tir mat troi
trung binh (W.m=2. um™);

z - Géc thién dinh mat troi (solar zenith), z = radians
(90° - gbc d6 cao mat troi).

* Budc 3: Chuyén déi gia tri phan xa trén anh vé tinh
sang gia tri phan xa bé mat.

7B, d*>  m(B,-B,)d’
Pi=p; =

o I, cos(z) B E, cos(z)

4)

Trong do:

P,.- Gi tri phan xa bé mat;

B, - Gid tri buic xa dudng di (W.m?. um™).

Sau khi tinh gia tri phan xa bé mat, cac anh nay dugc
nan chinh hinh hoc, lap anh ti s6 va tién hanh ghép cac kénh
lai vai nhau. Cac di liéu nay két hgp véi dit lieu GIS dé cat
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anh theo khu vuc nghién ctiu (Hinh 3.2), sau d6 tién hanh
tao mau huan luyén. Nghién ctiu quan tam dén déi tuong
dé thi théng qua mat khong thadm nén sé tao 4 mau huan
luyén goém: do thi, thuc vat, mat nudc va dat trong.

Tiép theo tién hanh phan loai dya vao cac mau
hudn luyén nay bang cach st dung phuang phap phan
loai c6 kiém dinh xac suat cuc dai (Maximum Likelihood
Classification). Cac kénh anh dung dé phan loai bao gom:
tat ca cac kénh phan xa nam trong dai tir kénh kha kién
dén hong ngoai; anh ti sé NIR/green va MIR/green.

Két qua phan loai dugc danh gia do chinh xac théng
qua dt liéu thuc dia va Google Earth cho d6 tin cay cao véi
d6 chinh xac toan cuc va hé sé Kappa lan luot 1a 96,36% va
0,94 (2022). Cac thai diém con lai do khéng cé dir liéu thuc
do gan vdi thoi diém dé nén dugc danh gid qua phuong
phéap két hop khao sat truc quan trén anh vé tinh va anh
lich st trén Google Earth vai hé s6 Kappa lan lugt la 0,9
(2001), 0,97 (2014).

Cac két qua sau khi phan loai dugc sit dung dé chéng
I6p ban dé, théng ké, phan tich bién déng trén GIS. Tat ca
cac dit liéu nay dugc luu trir & dang vector dudi dinh dang
“shp” gitp thuan tién trong qua trinh xt ly, phan tich, danh
gia va thanh lap ban d6 sau nay.

(a) Nam 2001 (b) Nam 2014 (c) Nam 2022

Hinh 3.2: Anh c3t khu vuc nghién cdu qua cac nam

4. KET QUA NGHIEN CUU VA THAO LUAN
4.1. Két qua phan loai nam 2001, 2014 va 2022

+ bt T

(a) Nam 2001

(b)Y N&m 2014 () Nam 2022
Hinh 4.1: B3n dé phéan loai cac Iép phd tai khu Déng
TP, H6 Chi Minh qua cc ndm

Két qua phan loai thé hién qua Hinh 4.1 va dugc théng
ké qua Bdng 4.1, cu thé nhu sau:

- Ndm 2001: L&p phd thuc vat chiém ty 1& 16n nhat véi
35,45% (74,97 km?), I6p pha d6 thi chiém ty lé thap hon la
33,37% (70,57 km?), mat nudc chiém 22,79% (48,19 km?) va
I6p dat trong chiém mot ty 1é nho 8,39% (17,74 km?) so véi
dién tich toan khu Bong.

- Ndm 2014: Lép phu thuc vat chiém ty |é cao nhat la
38,56% (81,53 km?), ké dén 1a 16p pha d6 thi chiém hon 1/3
dién tich khu Béng véi ty 1é 35,36% (74,76 km?), dat trong
va mat nudc chiém ty 1& chénh léch nhau khéng nhiéu, véi
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tylé lan luct [a 14,48% (30,62 km?) va 11,61% (24,55 km?).
- Ndm 2022: L&p pha doé thi chiém ty & cao nhat la
50,28% (106,32 km?), thuc vat chiém mét ty 1é thap hon
dé thi véi 27,34% (57,81 km?), k& dén la dat trong chiém ty
1& 13,55% (28,65 km?), mat nudc van chiém mot ty 1é nho
nhat 1a 8,83% (18,68 km?).
Bidng 4.1. Bang théng ké va ty 1é (%) dién tich cac I6p phd tai khu
Déng TP, H6 Chi Minh qua cdc ndm

Nam 2001 Nam 2014 Nam 2022
Loai l&p - " .
| G|y | D e | O |
{km2) (A’) (ka) (A) (kmE) (A’)
Do thi 70,57 | 33,37 74,76 | 35,36 | 106,32 | 50,28

Pét tréng 17,74 8,39 30,62 | 14,48 28,65| 13,59

Nwéc 48,19 | 22,79 24,55 | 11,61 18,68 8,83

Thwcvat | 7497| 3545| 8153)|3856| 57,81| 27,34

120

100
80 ’ =
60
40
20

Dién tich (km?)

Nam 2001

Nam 2014 Nam 2022

mDothi ®Pattrbng WNuéc ~ Thuc vt
Hinh 4.2: Biéu dé co cdu dién tich cac loai I6p pht qua cac nam tai
khu Péng TP. H6 Chi Minh

4.2, Phan tich bién déng khéng gian d6 thi khu
Poéng tir nam 2001 dén nam 2022

K&t qua tir Hinh 4.1 va Hinh 4.2 cho chiing ta thay rang,
trong giai doan tu nam 2001 - 2022, cac I&p phu co ban
cla khu Péng c6 su bién déng ro rét theo khéng gian do
thi vaéi sy gia tang manh vé mat khéng tham va giam dién
tich thuc vat, mat nudc vé hudng Nam va Dong Nam. Ty
I& dién tich I1&p ph d6 thi tang xdp xi 16,91% (nam 2001:
33,37%, nam 2022: 50,28%), tuang duong 35,75 km? Bén
canh do, két qua cho thay rang dién tich I6p phu dé thi gia
tang phan 16n 1a do dugc thém vao tur dién tich 16p pha
thuc vat va nudc. Dién tich dat trong cling tang lén dang
ké 5,16% (nam 2001: 8,39%, nam 2022: 13,55%), ty lé nudc
va thuc vat giam lan luot la 13,96% va 8,11%. Diéu d6 cho
thay rang, viéc phat trién do thi hay con goi la d6 thi hoéa da
lam giam nghiém trong dién tich I&p phu thuc vat, nudc va
gia tang dién tich bé mat khong tham. Viéc gia tang dién
tich 16p pha d6 thi c6 thé lam gia tdng cac van dé vé moi
trudng néu nhu khéng cé chinh sach phat trién @6 thi phu
hgp theo quy hoach.

Clng theo két qua phan loai va théng ké & Bang 4.1
cho thay, sau 13 nam (t& nam 2001 dén nam 2014), dién
tich dat do thi tu 70,57 km? (chiém 33,37%, nam 2001)
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da tang lén thanh 74,76 km? (chiém 35,36%, nam 2014).
Tuy nhién, dén nam 2022 thi gia tang dién tich dat do thi
lai dién ra nhanh hon véi dién tich 13 106,32 km?, chiém
50,28% t6ng dién tich khu vuc nghién ctu.

Nhu vay, dién tich I6p pha do thi tai khu Boéng tang
dan qua cac nam 2001, 2014 va 2022. Giai doan 2001 -
2014, dién tich dat dé thi & khu Dong tang 1én 4,19 km? va
trong vong 8 nam giai doan 2014 - 2022 thi dién tich dat
d06 thi da tang 1én 31,56 km?, tang gap hon 7 lan so véi giai
doan 13 nam trudc dé.

Bdng 4.2. Ty Ié (%) dat dé thi trong giai doan 2001 - 2022
Nam 2001 Nam 2014 Nam 2022
Ty & dat 33,37 35,36 50,28

do thi (%)

w (=]
o (=]

8

[
o

Phén Tram dién tich (%)
= w
o o

(=]

Nam 2001 Nam 2014 Nam 2022

Hinh 4.3: Phan trdm dién tich dé thi qua cdc nam tai khu Déng TP,
Hé Chi Minh

(a) Nam 2001

(b) Nam 2014 (c) Nam 2022

Hinh 4.4: B3n d6 phan b6 dé thi qua cac ndm tai khu Péng
TP. Hé Chi Minh

Hinh 4.5: Ban dé thé hién su gia ting I6p pha dé thi tai khu Pong
TP, H6 Chi Minh giai doan tirndm 2001 - 2022

5. KET LUAN

Trong nghién ctu nay, mot dnh vé tinh Landsat 7 va
hai Landsat 8 thu dugc trong cdc nam 2001, 2014, 2022
da dugc st dung dé chiét tach ra cac 16p pha mat dat bao
gém do thi (thong qua mat khéng tham), dat trong, nudc
va thuc vat. K&t qua cho thay qua trinh d6 thi hoa & khu
Poéng TP. H6 Chi Minh dién ra manh mé théng qua dién
tich dé thi ngay cang tang véi phan tram dién tich qua cac
nam 2001, 2014, 2022 lan lugt la 33,37%, 35,36%, 50,28%
vGi xu huéng mé rong dién tich theo khéng gian vé hudng
Nam va Béng Nam clia khu vuc. Két qua nghién ciu cling
sé la co s hitu ich giup cac nha quan ly theo déi bién dong
va ra cac chién lugc phat trién bén viing va céi thién cudc
s6ng dé thi, déng thai ciing gilp ich cho viéc xem xét,
danh gia tac déng clia dé thi hda Ién moi trudng séng va
su thay d6i nhiét dé cta dé thi trong bdi canh bién déi khi
hau toan cau hién nay.

Tai liéu tham khao

[1]. Luong Van Viét (2017), Bién d6i khi hdu, NXB. Dai
hoc Cong nghiép TP. H6 Chi Minh.

[2]. Poan Thi The (2016), Ung dung vién thdm va GIS
nghién ctu dé thi héa Pa Ndng phuc vu xdy dung thanh phé
¢6 khd ndng thich ting véi bién doi khi hdu, Dai hoc Quéc gia
Ha Noi.

[3]. L& Van Trung, Nguyén Nguyén Vi (2018), Ung dung
vién thdm va GIS ddnh gid xu thé dé thi hoa tai TP. Can Tho,
Tap chi Phat trién Khoa hoc & Cong nghé.

[4]. P.T. Lan, N.V. Trung, V. C. My va P. V. Cu (2015), Ung
dung tu liéu vién thdm xdc dinh xu huéng gia tdng bé mdt
khéng thdm &néng thén, Tap chi Khoa hoc Do dac va Ban dé.

[5]. K.B. Barnes, J. Morgan va M. Roberge (2001),
Impervious surfaces and the quality of natural and built
environments, Baltimore: Department of Geography and
Environmental Planning, Towson University.

Ngay nhan bai: 17/01/2023
Ngay chap nhan dang: 25/02/2023
Ngudi phan bién: TS. D6 Minh Tuan

TS. Nguyén Van Khanh

133



KHOA HOC CONG NGHE

S6 04/2023

Nghién ctu dé xuat hudng tiép can tu dong

diéu khién vay gidm I3c tau thay

dua trén bo diéu khién mang no-ron

® ThS. LE TUAN SON; PGS. TS. NGUYEN VAN SUGNG"
Truong Dai hoc Hang hai Viét Nam
Email: “'nguyenvansuong@vimaru.edu.vn

TOM TAT: Khi hanh trinh trén bién, cac yéu 16 ngoai
cdnh nhu: séng, gid, dong chay thuong xuyén lam
cho tau bi ldc ngang, lac doc. Chuyén déng lac ngang
cla tau cé thé gay ra nhitng anh hudng tiéu cuc nhu:
su kho chiu cla thuyén vién va hanh khach, lam gidm
hiéu qua khai thac tau cing nhu fiém an nguy co
lat tau. Do &6, lam thé nao dé gidm lic ngang tau
thdy 1a mét nhiém vu quan trong, déc biét d8i vdi cac
tau chd khach hodc cac du thuyén sang trong. Trong
nghién clu nay, ching téi dé xuat mét xu huéng mai
trong diéu khién vay gidm lac tau thdy s& dung bd
diéu khién mang no-ron tri tué nhan tao.

TU KHOA: Gidm l4c ngang, vay giam lc, b diéu
khién, mang no-ron nhan tao.

ABSTRACT: When sailing at sea, external
disturbances such as waves, wind, currents often
cause the roll and pitch motion to the ship. The ship's
rolling movement can cause negative effects such
as: discomfort for crew and passengers, reduced
efficiency of ship operation, as well as making potential
risks of maritime safety. Therefore, how to reduce
ship roll is an important task, especially for passenger
ships, or luxury yachts. In this study, we propose a new
approach in controlling ship fin stabilizer using neural
network controller in artificial intelligence.

KEYWORDS: Anti-rolling, fin stabilizer, automatic
controller, artificial neural networks.

1. DAT VAN DE

Trén cac tau du lich hang sang, cac tau chd khach
thudng xuyén 13p dat cac thiét bi gidm lac ngang dé giam
thiéu chu ky va bién dé lac, nhimng thiét bi nay c6 thé ké
nhu: con quay giam lac, vay giam lac, két nudc théng nhau,
canh rotor Magnus... Vay giam lac (Hinh 1.1) la thiét bi
gidm lac hiéu qua dugc l1ap dat & hai bén héng tau co thé
thay d6i goc vay dugc. Hai vay sé dugc diéu khién chuyén
déng nang Ién hoac ha xuéng dé tao ra mé-men chéng
lai mé-men gay lc bai sdng bién. V& nguyén tac, hai vay
sé dugc diéu khién ngugc chiéu cung mét thai diém, cé
nghia la vay bén phai nang lén thi vay bén trai sé ha xuéng
cung mot gia tri goc vay.
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Uu diém clia phuong phap gidm lac sir dung vay giam
lc la hé thong vay cung cap d mo-men chéng lac, nhugc
diém la phu hgp véi nhiing tau cé téc do trung binh va cao.
Bén canh dd, phai lap dat hé thong van hanh 2 vay cong
kénh, phtc tap.

Hinh 1.1: Vay gi3m I3c tau thdy

DE diéu khién cac thiét bi giam lac nay thudng la cac
bo diéu khién trung tam PID hay PDD2 [1]. Uu diém cla
nhiing bé diéu khién nay la don gian, dé hiéu chinh va gia
thanh ré, tuy nhién han ché ctia ching la khi thiét ké can
phai biét dugc mé hinh déng hoc clia tau. Do vay, sau mot
thai gian khai thac, khi mé hinh tau & thdi diém thiét ké
b6 diéu khién khac vai thuc té dong hoc cla tau sé gay ra
han ché trong chat lugng diéu khién vay giam lac tau thay.

Dé khic phuc han ché trong viéc thiét ké cac bo diéu
khién, ching t6i dé xuat mot hudng tiép can diéu khién
mdéi st dung mang no-ron than kinh nhan tao gildp hoc
online sy thay d8i ca tinh nang déng hoc tau va ti 6 duy
tri dugc chat lugng diéu khién vay gidm lac tau thay so véi
céac b diéu khién PID hay PDD2.

2. BO PIEU KHIEN PDD2 CHO VAY GIAM LAC TAU
THOY

Muc tiéu cta hé théng tu déng giam lac ngang tau
thay la diéu chinh g6c nang ha 2 vay dé€ sinh ra mo-men
chong lai mé-men lac gay ra bdi ngoai canh tac dong.
GOc lac mong muén ¢, = 0, dong thoi téc do va gia toc lac
mong muén¢,=0, ¢,=0.

Cam bién thong s6 lac sé cho biét: goc lac, téc do va
gia toc lac thyc té cla tau, sai léch gitta gid tri thdng sé lac
tau thuc té va gia tri mong muén dugc xac dinh theo cac
hé thuc:

e(t) = ¢(1)- ga= ¢(1) (M
é(t) = ¢lt) — gy = o) (2)
8() = 6(t) — B = 30 (3)
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Khi c6 tac ddng ctia ngoai canh lam cho tau bi nghiéng vé mét phia, cdm bién sé bdo tin hiéu sai léch (chinh la cac gia

tri goc lac, téc dé va gia téc 1ac) vé bo diéu khién.
) =40)- =40
é(t) = $(t) - ba = ()
Et)=(t) — da = (1)

Géc lic mong
mun e(t) ¥ Kp.e(t) 1
‘;"jz e()

g:= 0 + &

® Ko. &(t)

— KDZ- e(t)

Bé diéu khién PDD2

Dong
Song Gié  chay
Goc nang ha vay

AN

Khuéch Miy thuy | @
dai tin ===p| luc nang ha +
hi¢u diéu viy
khién

Gic Iﬁq,
toc dg lac,
gia toc lac

Phin hdi goc vay gidm lic 7
thuc té ciia

Phan héi géc lic, toc d lic, gia toc lic thee té cia tiu |
.\ .

Cim bién thong sb lc cia tau

tau

Hinh 2.1: So dé khéi hé théng tu déng giadm Iic st dung vdy

Bo diéu khién sé tinh toan va dua ra tin hiéu diéu khién
nang ha 2 vay cung goc a(t) (Hinh 2.1) [2]. Tin hiéu diéu
khién a (t) dugc khuéch dai du lén dé dua vao co cau chap
hanh (may nang ha vay). Thong qua co ciu chap hanh, 2
vay dugc diéu khién nang ha dé sinh ra mé-men chéng lai
mo-men lac gay ra bdi ngoai luc.

Tin hiéu goc bé 2 vay ciing lién tuc dugc phan hoi tré
lai phia tin hiéu diéu khién dé lam gidm tin hiéu diéu khién
téng hgp u(t). Cu lién tuc nhu vay, khi tau nghiéng vé phia
man déi dién, bé diéu khién lai nang ha vay theo chiéu
ngudc lai d€ dap dao déng lac.

Két qua la sai léch goc lac tau e(t) sé dugc diéu khién
dé dao ddng xung quanh vi tri can bdng tau (e(t) = 0) véi
bién d6 nhé hon rat nhiéu so véi bién dé lac clia tau ma
khoéng cé su diéu khién clia vay giam lac.

Trong thuc té&, bd diéu khién duing cho tu ddng gidm
lac thudng dung loai PDD2 thay vi bé diéu khién PID. Cé
hai ly do giai thich cho diéu nay: thd nhat, vi trong phan
héi clia tin hiéu lac c6 thanh phan gia t6c, nén thanh phan
vi phan cap hai Ko, € (1) dugc dua thém vao dé lam 16n
tin hiéu diéu khién (phan Ung nhanh) khi gia téc lac c6
xu huéng 16n cliing nhu lam gidm su tré pha ctia m6-men
giam lac so véi mé-men gay lac. Thi hai, vi thanh phan tich
phan trong bd diéu khién PID cé tac dung khir sai léch tinh
va hiéu qua véi cac déi tugng diéu khién thay déi trang
thai cham, trong khi hé gidm ldc cac trang thai lac thay déi
rat nhanh. Do d¢, thanh phan tich phan thudng dugc loai
bo trong hé théng gidm lac ngang tau thay.

Tin hiéu diéu khién cta bo diéu khién PDD2 dugc thé
hién theo hé thuc:

2
o(t) = Kpe(t) + Kp 22 + Kpp™=2 @

Tin hiéu diéu khién day da cla hé théng diéu khién
vay giam lac: .

u(t) = Kp.e(t) + Kp 22 + Kpy™ 522 — gy (5)

3. DE XUAT HUGNG TIEP CAN GIAM LAC TAU THOY
SU DUNG MANG NO-RON

Trong phan nay, nhém tac gia dé xuat moét hudng tiép
can diéu khién vay giam l3c tau thly dua trén nén tang
mang na-ron thudc tri tué nhan tao thay vi cach tiép can su
dung mé hinh d6i tuong nhu trong cac nghién ctiu trudc
day. Vi mang no-ron cé kha nang hoc cd & 2 dang truc
tuyén va offline, nén né cé thé mang lai hiéu qua tét véi
trudng hop d6i tugng vay gidm lac thay déi tinh chat dong
hoc so v6i mé hinh dong hoc dugc xay dung dé thiét ké bo
diéu khién ban dau.

Trong nghién cttu clia chiing t6i, mang no-ron dugc su
dung la loai mang truyén thang nhiéu I6p (MLP), s6 luong
bao gém 1 I6p dau vao, 116p anva 116p dau ra.

Lép én
Lép déu vao

H, Lép diu ra
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a; h;
:

Hinh 3.1: C3u trdc mang no-ron
Tai I6p &n, xét nat thi (i) lién két véi m nat cha lop dau vao
qua cac trong s6 [w,, w,,., w, 1". Dau vao a,va dau ra h clia
nut thu (i) dugc xac dinh théng qua hé thuc:

{ai = WX, WX, F W, X, + b,
hi = fl(ai)

Trong do:

a,-T6ng hop gié tri lién két tai nut thi (7) ctia I6p &n véi
I6p dau vao;

b, - Gia tri nguéng kich hoat cta nat thu (i);

w,, W,., w, - Cac gia tri trong so lién két gilta nat thu
(i) v&i cac nut & I6p dau vao;

h, - Gia tri dau ra tai nat thi () cGia I6p an;

f (a) - Ham kich hoat tai I6p an.

Mot cach tuong tu, tai I6p dau ra, cac nat cla I6p nay
cling lién két véi cac nut & I6p an bang cac gia tri trong
s0 lién két va ngudng kich hoat tuong ting. Xét mét cach
téng quat:

C4c nut trong 16p &n lién két vai cac nat trong 16p dau
vao thong qua ma tran trong s6 W, va vector nguéng kich
hoat B . Dau ra tai I6p an duoc biéu thi qua vector H:

Hn - .f](netn) - .f](z anlm +br1) (7)
m=1

Cac nut trong I6p dau ra lién két vai cac nut trong 16p
an thong qua ma tran trong s6 W, va vector ngudng kich
hoat B,. Dau ra tai I6p dau ra dugc biéu thi qua vector 0,

O, = fi(net,) = [L(D W, H,+b,)
n=1

(6)

(8)
Trong do:
Wi Wi o Wy, b,
Wop Wapo wee Wy, b,
Wlm = ’B" =

L Wi Wz o b,

Wi Wi Wim 1

W= Wor Wap e Wy, B ="

pn >Fp T

w w W b

pl p2 pn Jp

DPé c6 thé dua mang vao s dung, can thiét phai
huan luyén mang hoc theo di liéu cung cap. Thuat toan
lan truyén ngugc la thuat toan thong dung nhat dé hudan
luyén mang hoc va hiéu dugc tap dt liéu mau.

Gia su tap di liéu mau gém [/ bo di liéu dau vao-dau
ra:{g, t}, g, t}....{g, t}. Muc tiéu huan luyén mang la cho
b6 di liéu di qua mang réi so sanh gitia dau ra clia thuc té
mang vai dau ra ctia bo di liéu lam can cu diéu chinh cac
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gia tri trong s6 va ngudng kich hoat. Ham muc tiéu huén
luyén mang:
E= %izp:{desired 0, - LW, f( W, I, +b, ))—by} 9)
Muc tiéu ctia thuat toan huan luyén la phai diéu chinh
céc gia tri trong s6 va gia tri nguéng dé téng binh phuong
sai léch gitia dau ra thuc té€ cla mang véi dau ra cla cac
mau la nhd nhat.
Trong s6 va gia tri nguéng dugc diéu chinh theo hé
thic sau dén khi ham muc tiéu dat gia tri nhé nhat c6 thé:
Wit =W, =TT W)I W)+ A T WOEW,) (10)
Hé thuic (10) thé hién cac gia tri trong s6 va ngudng
kich hoat khi ham muc tiéu dat gia tri nhé nhat, tc la dau
ra clla mang bam theo dau ra dugc cung cép bai bé dirliéu
huan luyén.
So d6 khéi hé théng diéu khién vay gidm l3c tau thay
dua trén bo diéu khién mang na-ron dugc chi ra nhu Hinh
3.2 duéi day:

Goc lic mong
mudn ¢4 =0

B diéu khién Vay giam 1§ Chuyé¢n dong
—_— ay giam lac PR 4
mang no ron \ ldc tau thuy

Thuét toan
cap nhit mang [~

Goc lic thye &

Hinh 3.2: So dé khdi hé théng diéu khién vay gidm I3c dua trén bé
diéu khién no-ron

Theo so d6 khéi thuat toan dé xuat, bo diéu khién sé
hoc truc tuyén céc gia tri dau vao va dau ra cia chuyén
dong lac tau thay, tir d6 cap nhat truc tuyén cac gia tri tin
hiéu diéu khién vay giam lac dé dam bao chat lugng diéu
khién. Nhu vay, phuong phap diéu khién nay hoan toan
khéng phu thudc vao mé hinh déng hoc clia chuyén déng
lac tau thay.

4, KET LUAN

Trong nghién ctru nay, nhém tac gid da dé xuat mot
hudng tiép can co ban cho hé théng giam lac ngang tau
thay dua trén vay gidam lac. Dua trén nhiing uu diém cla
mang na-ron |a hoc truc tuyén dugc déi tugng diéu khién,
chiing téi dé xuat mét khung hé théng dé cé thé chi tiét di
xay dung hé théng tri tué nhan tao diéu khién vay giam lac
tau thay trong tuong lai.
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Gidi thuat trung binh dong bd theo thoi gian
trong phan tich tin hiéu Acoustic Emission

= TS. DPONG XUAN THIN; PGS. TS. PAO MINH QUAN®
Trudng Cao ddng VMU - Trudng Bai hoc Hang hdi Viét Nam
Email: “quandaominh@vimaru.edu.vn

TOM TAT: Bai bao gisi thiéu giai thuat trung binh
dbéng bd theo thaoi gian (Time synchronous averaging
- TSA) dugc st dung trong phan tich tin hiéu Acoustic
Emission nham tach nhiéu ra khai tin hiéu géc. Tac
gid cing da xay dung luu dé thuat todn diéu khién
dé phuc vu cho viéc lap trinh tinh n&ng nay. Dé thuc
hién dugc gidi thuat TSA, cac céng thic ndi suy phi
tuyén cho tung doan d liéu va luu dé thuat todn noi
suy phi tuyén cing da duoc dua ra. Thuat todn noi
suy phi tuyén duoc dp dung trén mot dudng cong dé
kiém tra tinh dung dan. Tiép d¢, thuat todn TSA da
duoc ap dung trén 13 bé tin hiéu thuc. Két qua cho
thay tin hiéu thu duoc da loai trr dugc tin hiéu nhiéu
c6 trong tin hiéu géc.

TU KHOA: Tin hiéu AE, rung déng, TSA, phan tich.

ABSTRACT: This paperintroduced Time synchronous
averaging (TSA) algorithm for acoustic emission
signal analyzing aimed to remove background noise.
The TSA algorithm was proposed to program this
function. An additional funtion named cubic spline
interpolation algorithm was also introduced. This
function was checked by a typical curve. Finally, TSA
function was employed to 13 sets of real measuring
AE signal to remove ambient noise. The results
showed that the background noise was eliminated
from original signals.

KEYWORDS: Acoustic Emission, vibration, TSA,
analysis.

1. DAT VAN BE

1.1. Tinh cap thiét cia van dé nghién ciu

Trong thuc té, tin hiéu thu dugc lubn bao gém tin hiéu
nhiéu. Can loai bé nhiéu tac dong dé thu dugc chinh xac
tin hiéu rung déng clia cac hé thong may méc. C6 nhiéu
cach dé 1dy tin hiéu rung trong méi trudng c6 nhiéu. Lay
trung binh dong bo theo thai gian (Time synchronous av-
eraging - TSA) la ky thuat xd Iy tin hiéu dién hinh do McFad-
den dé xuat dugc st dung dé trich xuat cac tin hiéu mong
muén khoi nhiéu tac dong [1]. N6 da dugc st dung rong
rdi trong viéc xr ly cac tin hiéu rung cho cdc mdy co khi
quay trong cac linh vuc chin doan 16i. TSA da dugc nhiéu
nha nghién cdu s dung trong nghién citu ctia ho ciing

nhu da c6 nhiéu tng dung st dung ky thuat nay. Viéc tach
lay tin hiéu cé ich tU tin hiéu g6c dugc mo ta trén Hinh 1.1
va Hinh 1.2.

Hinh 1.1: Tin hiéu géc

Hinh 1.2: Tin hiéu sau khi 3p dung TSA
1.2. Giai thuat trung binh déng b theo thoi gian
Ban chat ctia TSA la st dung tat cad mdc trung binh
cUa tin hiéu thé trén s6 vong quay hitu han dé ting cudng
tin hiéu rung déng thoi giam tin hiéu nhiéu tir cac nguon
khac. Cong thuc ctia ky thuat TSA dugc McFadden dua ra
nam 1987. Néu tin hiéu y(t) bao gém mét tin hiéu mang
tinh chu ky x(t) vai mot chu ky T va mot nhiéu tac déng
e(t) thi:
y(®) =x(1) +e(t) (1)
Phan tich tin hiéu nay b&i mét xung ly ludng ddt tai t
=-nT, dugc minh hoa bé&i §(t=nT), khién cho tin hiéu y(t) bi
dich di mét khoang vé khoang thai gian truéc véi hang s6
nT. Tin hiéu dich dugc mé ta bai cong thuc:
y(t +nT) = y(t) = 8(t +nT) )
Néu c(t) bao gébm mét chudi N xung ly tudng co bién
dé 1/N cach nhau mét khodng T, thi biéu thiic c(t) dugc thé
hién nhu sau:

o(t) = ~INZ38(t +nT) 3)
Va khi d6 TSA a(t) dugc dinh nghia nhu sau:
a(t) = c(®) xy(®) = - ZNZ3 y(¢ +nT) 4)

Sa) =@ +yE+T) +y(E+2T) + - +y(t + (N - DT)] (5)

Bang viéc trich mau cda thiét bi do luéng, méi chu ky
cla y(t) dugc cat thanh M phan td. Néu:

YO =5 Yo Yo -+ Yomal

YEFT)I=1Y 0¥ Vi oo Vo]

Y+ 2T =1y, Yo -+ Yol

Y+ =1Y,0 Yo Yoo -+ Yol ]

Vaat)=I[a,a, a, ... a,,] thi cong thuc ctia TSA c6 thé
dugc viét lai nhu sau:
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a® = X5 o} (6)
Véi:

a; = %E?]:_ol Yij (7)

Hinh 1.3: Mé t3 c6ng nghé TSA

Trén thuc té, c6 hai loai thuat toan TSA dugc nhiéu nha
nghién ctu strdung, d6 la TSA vai tin hiéu tir may do téc do
va TSA khéng st dung tin hiéu may do toc do. TSA khéng
st dung tin hiéu t may do téc do c6 dé chinh xac thap
hon TSA ¢6 st dung tin hiéu ti may do toc do. Do do, ky
thuat TSA vdi tin hiéu do t6c d6 dugc st dung phé bién hon
so vGi ky thuat con lai. Nguyén tac ldy trung binh déng bé
thai gian véi may do téc d6 duge minh hoa trong Hinh 1.3.

Theo ky thuat nay, n6 doi hoi s6 lugng phan tir clia
moi chu ky phai tuong tu vai cac chu ky khac. Trong trudng
hgp TSA vai tin hiéu tU may do toc do, tin hiéu sé bi cat
dua trén tin hiéu t6c dé. Khi tin hiéu t6c d6 dugc bat, tin
hiéu rung sé bi cat, nhung téc do truc ludn thay déi do su
bién dong cla cac diéu kién dau vao trong khi téc do lay
mau la ¢6 dinh, dan dén su khac nhau vé sé lugng phan ti
thu dugc trén mdi vong quay. D€ lam cho tat c& cac vong
quay c¢6 cung s phan tl, né can thay déi tin hiéu thuc ma
khéng lam mat thong tin. Mot phuong phap dugce goi la
ky thuat trich mau lai dugc ap dung dé chuyén déi tat ca
céc yéu t8 clia moi vong quay. Dé tat cd cac vong quay co
cung s6 phan tl, can coi s6 phan ti cia mét vong quay
dau tién thanh s6 mau tiéu chuén. Sau do, s6 phan ti cda
s6 vong quay con lai sé dugc chuyén déi dua trén mau sé
c6 dinh [2].

Véi su dao dong clia téc do truc, s6 mau ban dau (N,)
cho méi vong quay thudng dugc chon bdng sé phan tu
cla vong quay dau tién (N,). Sau d6, s6 lugng phan tlr ctia
cac vong quay con lai sé dugc xac dinh bang so d6 lay mau
lai dugc trinh bay béi:
fi=32f (8)

Veéi: '

f - Tan s6 trich mau lai ciia vong quay thii;
f-Toc dé lay mau tiéu chuan;
N, - S6 phan tf cia vong quay thiri.

Bdng 1.1 thé hién két qua so do 18y mau lai vai téc do
[dy mau ban dau la 1.000 mau/gidy, s6 mau c6 dinh bang
vong quay dau tién véi 1.000 phan tur.

Bang 1.1. Két qué I8y mau lai

Vong tha| 1 2 3 4 5 6 7

N 1.000{ 950 980 | 1.020 | 1.040 970 965

N 1.000{ 1.000 | 1.000 | 1.000 | 1.000 1.000 1.000

f 1.000{ 1052,63 |1020,41(980,392| 961,538 | 1.030,93 (1.036,27|

Theo bang nay, sau khi s& dung ty I& lay mau mdi,
s6 lugng phan t ctia méi vong quay sé tuong tu vai cac
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vong quay khac. T6c do 1ay mau lai c6 thé dugc thay déi
tuy thudc vao su dao dong téc do cda truc. N6 co thé dugc
tang hoac giam.

Van dé la lam thé& nao d€ ap dung ty I& 18y mau mai
trén tap di liéu géc. Nhu Bdng 1.1, trén vong quay s6 2,
VvGi toc do 1ay mau la 1.000 mau/giay, két qua la 950 mau.
Bay gid, lam thé nao dé ap dung ty & 1dy mau mdi bang
1.052,63 mau/giay trén 950 mau dé cho két qua 1a 1.000
mau? Cau tra I6i la phai phuc héi lai dudng cong ban dau
cua tin hiéu.

Dé phuc héi dudng cong ban dau, hau hét cac nha
nghién ctu déu st dung ky thuat noi suy. C6 nhiéu ky
thuat néi suy nhung chi c6 phuong phap noi suy tuyén
tinh va noi suy phi tuyén la thuong dugc cac nha nghién
cliu st dung dé xdr ly tin hiéu dao déng. Nhiéu nha nghién
clru da chi ra rang tin hiéu noi suy phi tuyén (spline) bac
ba gan vai tin hiéu thuc hon tin hiéu noi suy tuyén tinh. R
rang la chat lugng ndi suy tuyén tinh 1a khéng di nhung
thai gian thuc hién cia né nhé hon cac phuong phap néi
suy khac [3, 4].

2. XAY DUNG THUAT TOAN TSA

n= Fllehvst.length;
datal = read file[0];
number = datal.length;
i=1

»
) 4

No
— in >
Yes

[ data-read fileli] |

A 4
[ Ar = interpolate[data] |

S
e

Yes

datal[k] += Ar[k]
e ]

Hinh 2.1: Thuit toan TSA

Trong nghién ctu nay, phuong phap TSA dugc thuc
hién bang thuat toan noi suy véi 5 diém. T6ng quan vé
luu d6 ctia TSA dugc thé hién trong Hinh 2.1. D& thuc hién
dugc thuat toan nay can phai thuc hién viéc ndi suy phi
tuyén trudc, tic la khoi phuc lai dudng cong tin hiéu goc
trudc khi trich mau lai dé€ 18y cac gia tri phu hop.

Theo luu d6 thuat toan nay, mau sé clia vong quay dau
tién sé dugc lam chudn, cac vong quay con lai sé dugc noi
suy. Ham noi suy sé trd vé mét mang c6 dé dai bang véi
vong quay dau tién. Luu dé thuat toan noi suy 5 diém dugc
trinh bay trong Hinh 2.2.

Chuc nang nay dugc lap trinh véi 4 bién dau vao: mang
dau vao (dir liéu), téc d6 lay mau géc, toc dé 1ay mau lai,
mau chudn. Khi né két thuc, n6 sé trd vé mang di liéu_N.
Mang dau vao sé dugc cat thanh nhiéu phan doan. Méi
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doan bao gém nhiéu diém (trong vi du cda thuat toan nay
dung 4 diém) ctia mang dau vao. Cac phan doan nay sé
dugc ndi suy lién tuc.

Dang téng quat cia mot phan doan bat ky: S, (x) = a,
(x-x)* +b (x-x)* +c(x-x)+d.VGicacgia tri (x, y) la
cac diém dt liéu cho trudc. Bi vi c6 4 diém nén 3 dudng
cong S0 ), S, (%), S, (x) dugc tao ra. Dua trén gia tri cla o,
=0, 0,0,= 0, nhing gid tricon laia, b, ¢, d, i = 0:2 sé dugc
xac dinh nhu sau:

Bath=x_, x thi

a; = Ji+1~0j (9)
. 6h (10)
b =2
o= ;i-n_Yi _ hai+1+2‘7i (1 1)
i h 6
d; =y (12)

Va dai lugng dugc xac dinh nhu sau:

41 oy Y2 = 2y1+ Yo
141 o2 Y3=2y:+n
1.1 o =3 : (13)
w1 H H
14/ \Ona In = 2Yn-1+ Yn-2

segment = (data.length — 1)/4;
Array data_N.x,y.0.ua,b,c.d,
x Nx_O;
m=0,j=0;

S
Return data N
b

YO = data[*4 + 1]
x[i] =x_O[j*4 +1]
i++

Tinh cac mang
uo0.a,b,c.d:
n=0

b
b
4+

Tinh mang data_N[m]

Hinh 2.2: Thuat toan néi suy phi tuyén véi 4 diém

3.KET QUA

Thuat todn trén Hinh 2.2 dugc thi nghiém véi dudng
cong f(x) = 9x3 + 3x* +1, dudng cong nay dugc ndi suy theo
4diémx_-1,x,=1,x,=1,x, = 2. Ké qua duoc trinh bay
trén Hinh 3.1.

=== 8(x) - Cubic splines interpolated|
—1x)=9x® + 3x2 + 1

L L L L L
-1 -05 0 0.5 1 15 2

Hinh 3.1: Két qua néi suy phi tuyén

0.15

—Original signal
Interpolate signal

Amplitude[V]
o o
@ =

©
N

0.11 - = - - -
4 45 5 5.5 6 6.5
Samples %10°

Hinh 3.2: Két qua ap dung TSA trén dit liéu thuc véi 13 bé diF liéu

4, KET LUAN

- Bai bdo da trinh bay vé giai thuat trung binh dong bé
theo thdi gian dugc st dung trong viéc phan tich tin hiéu
trong linh vuc dao déng. Pay la gidi thuat dugc st dung dé
loai bd tin hiéu nhiéu ra khéi tin hiéu g6c nham thu dugc
tin hiéu c6 ich dé phuc vu cédng tac phan tich va chan doan.

- Bai bao cling da xay dung luu dé thuat toan dé€ phuc
vu lap trinh tinh nang TSA va da th nghiém cho két qua
chinh xac.

- Bai bao cling da xay dung dugc luu dé thuat toan clia
phép noi suy phi tuyén sir dung cho giai thuat TSA.
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Nghién c&u md phéng hé kiém soat hanh trinh
cho xe 6 16 dién bang cdng cu Matlab & Simulink

= TS. DAO QUANG KHANH"; ThS. HUA XUAN LONG; ThS. TONG LAM TUNG

Trudng Dai hoc Hang hai Viét Nam
Email: “khanhdg@vimaru.edu.vn

TOM TAT: Bai bao frinh bay co s& mé phéng vé hé théng
kiém soat hanh trinh (cruise control) trén xe 6 16 dién. Két
qua md phdng dua trén co sé déng hoc phuong doc cho
xe 6 16 dién bang céong cu Matlab & Simulink. Cac dic
tinh trong két qud mé phdng da chi ré hé théng diéu
khién da tu déng diéu chinh luc kéo, mé-men clia hé
fruyén déng dién va cac dong co dién can bang véi cac
nhiéu luc can bén ngoai, duy tri van 16¢ clia xe khong déi
theo nhing gia tri dat khac nhau.

TU KHOA: Dong hoc 6 18, kiém soat hanh trinh, diéu
khién xe dién.

ABSTRACT: This paper, present a simulation of the
cruise control system on electric cars is presented.
Simulation results based on forward dynamics
for electric cars using Matlab & Simulink. The
characteristics in the simulation results show that
the control system automatically adjusts the traction
and torque of the electric powertrain and the electric
motors in balance with the external resistance
disturbances, maintain the vehicle's velocity constant
and at different velocity settings.

KEYWORDS: Forward vehicle dynamics, cruise
control (CC), Electric Vehicle Control.

1. DAT VAN BE

Kiém soat hanh trinh tu dong la mot hé théng diéu
khién c6 phan héi dugc mot s6 nghién clu da cong bé
ap dung trén 6 t6 dong co xang hién dai [5, 6, 7], chua c6
c6ng bé ap dung diéu khién hanh trinh cho 6 té dién s
dung ddng co dién PMDC (Permanent Magnet DC Motor).
Muc dich ctia hé théng kiém soat hanh trinh [a duy tri mot
van t6¢ xe khéng déi khi c6 nhiéu luc can bén ngoai nhu:
thay d8i luc can cla gi6, do6 d6c ctia mat dudng, ma sat
gilta banh xe véi mat dudng thay déi... Piéu nay dugc
thuc hién bang cach do van toc clia xe, so sanh no véi van
téc mong muédn va ty déng diéu chinh theo mét luat diéu
khién dé can bang vai cac nhiéu luc can bén ngoai, duy tri
van téc cta xe khi chay trén dudng thang. Trong bai bao
nay dé cap dén van dé téng hop bd diéu khién hanh trinh
trén co s6 dong hoc phuong doc cho xe 6 t6 dién bang
cong cu Matlab - Simulink.
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2.NOI DUNG

2.1.M6 phdng dong hoc phuong doc ctia xe 6 t6 dién

Hinh 2.1a trinh bay s d6 cac luc va mo-men tac dung
Ién 6 t6 dang chuyén déng tang téc & trén déc [3, 4].

Fy

a b
Hinh 2. 1:)a) - So dé phan tich céc luc tic dung Ién 6 t6; 1)7) -Sodé
truyén déng dién Ién banh xe cua 6 té
Luc kéo ti€p tuyén & cac banh xe chii ddng dung dé
khéc phuc cac luc cadn chuyén dong. Xét trudng hop téng
quat, ta c6 biéu thiic can bang gilia luc kéo & cac banh xe
cht déng va céc luc can dugc goi la phuong trinh can bang
luc kéo [3, 4]: " .
Fy = Fy 2 F 4 Fy + Fy =m =+ mgsina -+ mgC, cosa +§pCVAv2 (1)
- Luc can lan F: Khi banh xe chuyén dong trén mat
duong, sé cé luc can 1an (véi hé s6 tuong quan): a) tac dung
song song vGi mat dudng va ngugc chiéu chuyén déong tai
vung tiép xuc gilra banh xe véi mat dudng; b) hé s6 tuang
quan can khi banh xe quay [3]:
Ff = mgC’_ cosa =a + by (2)
- Luc can Ién déc F.: Khi xe chuyén dong lén déc, khi xe
Ién déc thi Fi trd thanh luc cdn mang dau (+), khi xe xuéng
déc thi Fi trg thanh luc cdn mang dau (-):
+F, = mgsina 3)
- Luc can khong khi F_: Khi 6 t6 chuyén dong, luc can
khéng khi (v6i hé sé tuang quan ¢) xuat hién bdi cac khi
dong hoc, trong dé chiém phan 16n la luc can do hinh
dang cuia xe [3]:

o

1
F = pC‘,sz:c.vz (4)
2

-Luc F_ dai dién cho luc kéo ctia xe hinh thanh tai tiép
tuyén gilta dudng va I6p xe (Hinh 2.1a). Khao sat luc nay
truc ti€ép ti mé-men clia déng co dién va clia cac hé théng
truyén dong, I6p xe. Diém dat cta F_ tai tam cla vét tiép
xuc gilra banh xe véi mat dudng. Phuong trinh déng luc
mo ta luc can thiét cho chuyén dong thang clia 6 té duoc
mo ta trong (7), trong d6 mé-men kéo can thiét trén truc
truyén dong banh xe la:

T,=F,r (5)

- LucF_la luc day dé gia téc hoac ham xe dugc xac dinh
theo dinh luat Newton 2.

Ngoai mé-men déng luc lam xe chuyén déng, ta con



xét dén mo-men dé quay cac bo phan clia hé théng truyén
luc (Hinh 2.1b). Theo dinh luat thir 2 cda Newton cho hé
quay [3], chiing ta c6 thé mo td mé-men xodn dudi dang:
. do (6)
I, =Jo=J—
dt
Trong do: J - M&-men quan tinh; w - Van téc gécva o -
Gia téc goc.
Vi vdy, mé-men xodn can thiét & truc truyén dong la
téng cac mé-men ddng luc va mé-men quan tinh quay cac
b6 phan dugc thé hién [3]:

. axle dv
T, =T +J &, =T +-==__ -
axle m axle™” axle m dt
r
7)
dav ) P J te AV
rem—+mgsina+a+bv+cv p4+———
dt roodt

Mé-men kéo T - M6-men truc chuyén dong qua bd
truyén déng banh rang hodc CVT, ty s6 truyén cla hop s6
i, va hiéu suat cta bo truyén dong la n, dugc nha san xuat
thiét ké trudc trén cac xe 6 t6. Mé-men xoan trén truc tinh
theo mé-men kéo dugc thé hién nhu sau [3]:

1 1 dv .
T=—7"Tu = __{r{md—;ergsinaJra +bv+cvz}+JaX,ewax,e} (8)
lgTlg YTl
Trong doé: F,=a+bv+cv’ +mgsina, T, =F,r, Ty = ign, T,

2.2.Téng hop bo diéu khién hanh trinh cho xe 6 to dién

2.2.1. Hé théng diéu khién hanh trinh cho xe 6 té dién

Kiém soat hanh trinh tu déng (Cruise Control - CC) la
mot hé théng diéu khién tu déng khién duy tri van téc cda
xe khéng ddi khi c6 nhiéu luc cdn bén ngoai tac dong lén
xe nhu: gid, ma sat trén duong...

G .}
T ‘mech

Mach vong diéu khién mé-men

[Hy }
Hinh 2.2: So d6 dé khéi hé théng diéu khién hanh trinh
Cruise Control - CC

Diéu nay dugc thuc hién bang cach do van téc clia
xe, s0 sanh noé vdi van téc mong mudn va tu dong diéu
chinh theo mét luat diéu khién. Trong nghién cdu nay,
nhom tac gia khao sét luc nay truc ti€p ti mé-men clia
doéng ca dién mot chiéu nam cham vinh ctiu PMDC va hé
thong dan déng téi cac banh xe. Cac luc can do ma sat lan
va gio, luc cdn trong trudng tac dong theo hudng ngugc
lai chuyén déng cua xe, dugc trinh bay trong muc 2.1, hé
théng téng quat cac khéi dugc thé hién trong Hinh 2.2, s
d6 mé phéng bang Matlab&Simulink dugc thé hién trong
Hinh 2.3 [2].

* M6 hinh ham truyén cua xe:
Theo [1], mé-men gia téc trén truc dugc tinh nhu sau [3]:

©)

o - dv
Ia = [axle - [‘, = rmz +‘]ax1eaaxle

do,

axle

Nhu ching ta da biét:v=rou.,  du. =
dt

R (10)

N do ;. T
EV I (r“m +Jm./e)¢" S do,, =——* dt & @y = | 5—*
dt rm+J,, rm+.J

axle
S dung phép bién déi Laplace cho (10) ta co:
11

~T.(s)

N
e

(1

[(0) —]
axle
m+d,

axl
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Theo (9) va (11) ta co:
@, (s)
Oaxle _ y _ 1 1 (12)
1) ingh, () 0(5)  Pmed

axte S

D6i vai nhiéu tin hiéu nho, cac anh hudng cda tai trong
va luc can leo déc co6 thé bi bdé qua do quan tinh xe I6n,
trong trudng hgp nhu vay ta ham truyén (12) clia xe 6 té
c6 thé viét nhu sau:

et O)* 7 (o)~ P I 5 (13)

* M6 hinh déng co dién mét chiéu nam chdm vinh cau:

boéng cod mdt chiéu nam cham vinh ctiu PMDC
(Permanent Magnet DC Motor), diéu khién bang dién ap
phan Ung. Phuong trinh dién ap (14) va quan hé mé-men
clia ddng co mot chiéu PMDC (15) nhu sau [3]:

h
V,=E,+Rji +1L, ‘d’"
!

(14)
Tem:k]a:T;‘+Tnl (15)
TU phuong trinh dién ap (14) chiing ta tinh dugc tich phan:
i :JVH—EZ—Raia , (16)
St dung phép bién déi Laplace cho (16) ta cé:
1(s)- V,(s)-E,(s)-R,1,(s) (17)
sL,

Khi xe chuyén déng déu, do quan tinh cla xe I16n nén
cac nhiéu tin hiéu nhé, cac anh huéng cua E, (s) trong (17)
dugc bd qua:
A, L(s)_ 1 1 1 (18)
Av, V,(s) R,+sL, R, (l+sz,)
Trong d6: =.- - Hang s6 thai gian dién ctia dong co PMDC.
T (15), mabi qban hé m6-men quay va dong dién la:
T, =k, (s) —i7 (s) +T, (v) (19)
B4 qua cac mé-men cdn khong téiTnl(s) taco:T(s) =K (s) (20)
Do d6, ham truyén ctia déng ca PMDC dugc mé ta nhu

sau [1]: T(s) T(s)I (s
(5)=2l8) _ L) Lals)

1 k

v 1
Gy O L) R ) R(esw)  (21)

*B6 bién d6i DC-DC:

M6-men x0an clia dong co dugc thuc hién bang cach
diéu khién dong phan tng, vi vay b6 bién ddi DC-DC hoat
déng trong ché dé diéu khién dong dién. Theo ly thuyét
diéu khién tu dong, bd bién d6i DC-DC c6 thé dugc xem
nhu mot bo khuéch dai ¢ hé s6 va duoc tinh:

Vo _ Vs (22)
K’"V'"(S)_Z_m

Trong d6, dién ap V. diéu khién bo khuéch dai diéu
khién PWM, dién &p dau ra V, ctia bo khuéch dai hay bo
bién d6i DC-DC dugc dat vao dong co, dién ap V, la dién ap
mot chiéu tir nguén pin cap cho bd khuéch dai, Vi Gi€N
ap bam xung bdng cac xung rang cua dé diéu ché dé rong
xung PWM.

2.2.2.T6ng hop bé diéu khién mé-men

Theo cau trac nhu Hinh 2.2, ham truyén & vong diéu
khién mé-men trong hé théng cé dang:

Grr (8) = Ger (8)Kppim oo () Hr (5) (23)

Trong hé théng diéu khién CC, nhém tac gia st dung
b6 diéu khién Pl cho c& 2 vong diéu khién la diéu khién
mo-men (diéu khién dong dién) va diéu khién van téc cla
xe. Theo ly thuyét diéu khién tu ddng, ham truyén clia bod
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Pl dugc mé ta, theo dé ham truyén bo diéu khién Pl trong

vong diéu khién mé-men la [1]: .

1+ K

&L kip +kas B

G.r(s)=kyp+-L = =y ——IT (24)

Dé don gian, ta coi ham truyén H,(s) = 1, khi d6 ham
truyén cta vong diéu khién mé-men dugc viét dudi dang:

k
1+-2L g

i k (25)
GLT (S):GCT (S)kpmedcm (_g):le sl kpwm R (1+SZ' )

DPé chon dugc cac diém cuc zero va pole sao cho hé

C k
théng én dinh, ching ta chon:z, = ka
iT
Vi vay, ham truyén cGa bd diéu khién mo-men (25)
AU Vit lai: Gy (5) =Kk 2+ (26)

Vi (26) la khau tich phénﬂ nén cé mot nghiém cuc duy
nhét va goc pha la -900. Bt s = jw_ va dé hé théng 6n
dinh, mé-dun vector clia dac tinh tan s6é théa man diéu
kién sau [1]:

ko1
G, (j ko k. -1
| LT (.]wcT) iT ™ pwm Ra .j(l)cT (27)
T d6 ta xac dinh dugc:
— RawcT _ _ La
kip = _kpwmk » kpp = kipT, = kip R_a (28)

2.2.3.T6ng hop bé diéu khién van téc
Theo cdu trdc nhu Hinh 2.2, ham truyén mach vong
diéu khién van téc trong hé théng dang:
Grp (s) =G, (s)GCLT (s)GmeCh (s)Hw (s) (29)
Trong dé: G_(s) - Ham truyén clia b6 diéu khién mo-
men; H (s) - Ham truyén cla bé do ludng van téc, ham
truyén ctia hé c6 bo diéu khién Pl cho van téc dugc viét
dudi dang sau:

T TR ”iﬂs
Geo (5) = kpo == = S”” = g —2 (30)

Vivong lap clia bo diéu khién van téc chdm hon nhiéu
so vGi bo diéu khién mo-men, do d6 ta cé thé coi ham
truyén cta bo diéu khién mén-men trong biéu thuc (28)
la ly tudng G_(s) = 1. D& don gian cho viéc tinh toan, ta
coi ham truyén cla bé do ludng van téc H_ (s) = 1. Khi do,
ham truyén cda bd diéu khién van t6c (29) dugc viét lai
nhusau [1]: ]

+-
620 (6) =G ($) G (5)=hp—ie— L BT
s s,
bat s = jw_, thay vao (31), ta xac dinh dugc mé-dun
vector cla dac tinh tan sé cta hé kin la [1]:

L 2
po
ok H[km, ] (32)
GLw (](0)| = %T
eq

D6 du trit pha ctia hé théng:

k
£G,y, (jo)=-180° +tan™! [kl— a)]

io

Do du trt bién clia hé théng:
PM, = tan ! {(o ];:m] (34)

cw
io

TU d06, ta xac dinh dugc hé s6 khuéch dai:
kia)
k,, =—tan(PM,)

a)ca)
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D& hé théng 6n dinh thi mé-dun vector cla dac tinh
tan sé phai thda man diéu kién sau [1]:

1+ (tan (PM,, )’
k, )
G,, (jo) =-= =1 (36)
| te (‘](0)| ‘]eq wcza)
TU d6, ta xac dinh dugc hé sé khuéch dai tich phan:
2 wzw‘]eq
i = (37)
1+ (tan(PM,, )’

2.2.4. Két qua mé phdng va thdo ludn

DE& md phdng hé théng, ta khdo sat xe 6 t6 dién co
cac thong s6 theo Bdng 2.1. TU cac phuang trinh (8), (13),
(21), (22) sttdung cong cu Matlab&Simulink ta c6 so @6 mo
phéng hé théng diéu khién hanh trinh cho xe 6 t6 dién
theo déng hoc theo phuong doc nhu thé hién trong Hinh

2.3[8].
Bang 2.1. Bang théng sé hé théng xe dién [4]

Ky Y nghia Giatri | Ky hiéu Y nghia Gia tri
hiéu
m | Tongluong iy gusig | congsuat | g; 1y
clia xe dong co dién
; Ban kinh banh 0315m T AMo—mer.\A 254 Nm
xe dong co dién
n Hiéu suat cla 0.95 L bién khang 0.5 mH
9 hép s6 ! a cudn day !
jg Ty ;%;rggen 8,19 R, bién ;r;;cuon 50 mQ
M&-men quéan
Joee | tinhtrucbanh | 3kgm? p SO cyc tu 8
xe
Hé s6 can lan M6-men can
a banhxe | 2287 | T | khongtai | Z2NM
Hé s6 cén trén Hé s6 mo- 0,77
b truc quay 00713 K men doéng co | Nm/A
c Hé fo can khi 0,02206 v Dbién e'ap cla 300V
dong hoc s pin
A cTaIte tndlae;] "232 2m? J Mo-men qudn | 