NGHIEN CUU PO ON PINH VA DICH CHUYEN CUA TUONG KE BE
TONG COT THEP DUOI TAC PQNG CUA TAI TRONG VA THUY TRIEU
KHU VUC TP. CAN THO
RESEARCH ON STABILITY AND MOVEMENT OF REINFORCED
CONCRETE EMBANKMENT WALL UNDER THE INFLUENCE OF LOAD

AND TIDE IN CAN THO CITY

Huynh Hiru Minh, Nguyén S§ Hung
Truong dai hoc Sw pham Ky thudt TPHCM

TOM TAT
Trong dé tai luan vén thac si nay dé tim hiéu duoc nguyén nhan tac dong dén chuyén vi
ngang cua tuong keé, ta phai khao sat s6 liéu tur cong trinh c6 su ¢o thyc té, sau d6 md phong
tuong ke BTCT vdi cég s0 li¢u chi tiét. Dya vao két qua dich 9huyén trén phan mém so voi ket
qua dich chuyén thyc t€ dé tim ra duoc mo6 hinh sat v6i thuc t€ nhat. Dya vao mé hinh do, ta s&

mo6 phong cac phuong an thiét ké, thi cong, tur do so sanh tim ra ra phuong an t61 uu nhat. T d6
dé xuit phuong an thiét ké, thi cong tét nhat cho tuong ké BTCT khu vuyc thanh phé Can Tho.

Dé tai str dung mé hinh mé phong bang phan mém Plaxis so sanh véi két qua quan tréc.
Thay d61 cao do cua myc nudc, ap lyc nude bén trong tuong ké BTCT. Thong qua viéc mé
phong bang mo hinh Plaxis d€ thé hién rd rang sy anh huong cua cac luc tdc dong vao tuong ke.

Thong qua két qua, dé tai s& gitip cho ngudi k¥ su thiét ké c6 thém co s6 1y luan trong
viéc lua chon giai phap tuong gia cuong, danh gid dia chat va chon thiét ké an toan hon doi véi
khu vuc Thanh pho Can Tho néi riéng va khu vuc BPBSCL no6i chung.

Tir khéa: twong ké BTCT: chuyén vi ngang twong ke BTCT; dich chuyén twong ké BTCT; mé
phong tuong ke BTCT; twong ke BTCT khu viwc Can Tho.

ABSTRACT

In this research, to investigate the cause of the horizontal displacement of the
embankment wall, we must survey the data from the actual Construction has landslide. Based on
the results of movement on the software compared to the actual movement results to find the
model closest to the actual. Based on that model, we will evaluate the correlation of the tide, the
load with the stability of reinforced concrete wall. Based on that model, we will simulate the
designs, construction, from which to find the optimal solution. From there, propose the best
design and construction method for reinforced concrete wall in Can Tho city.

Thesis uses simulation model by software Plaxis compared with the results Observation
results. Change the river level, the water pressure inside the reinforced concrete embankment
when the drainage system overload. Through simulation by Plaxis model to clearly show the
influence.

This thesis will help the design engineer have more theoretical basis in selecting the
reinforced wall, geological evaluation and select the k design more secure in Can Tho city. In
particular and the Mekong Delta region in general.

Keywords: reinforced concrete wall; transverse reinforced concrete wall; concrete reinforced
concrete wall; simulation of reinforced concrete wall; reinforced concrete wall in Can Tho city.

1. DAT VAN PE cuong nén duong x4, dé, ke dé bi sat 16.

Khac v6i cac tinh phia Bic, thanh phd Thanh phé Can Tho hién 1a thanh phd
Cén Tho va tinh phia Nam thuong bd tri khu dang phat trién, 14 mot trong nhimg thanh
dan cu va tryc giao thong doc theo cac bo phé trung tim cua DPong Bang Song Cuu
song, vi thé do tac dong ciia tai trong va triéu Long, vi thé nhu cau phat trién co so ha tang



ngay cang cao. Cac khu vuc ven cac nhanh
song Can Tho 1a nhitng b ké don so, céc
nha ludng cu. bé mang lai sy an toan va vé
dep m¥ quan d6 thi cho Thanh Phé Can Tho
cac khu vyc ven song dan duoc thay thé
bang tudng ké Bé Tong Cot Thép.

Dé giai toa cac ho dan dang song trong
tinh trang nguy hiém boi cac nguy co sat 1o
tai cac nha ludng cu ven cac nhanh song Can
Tho, thi ciac co quan chirc nang ludn chon
phuong 4n ké bé tong cot thép dé on dinh bo
song va mang lai my quan d6 thicho thanh
pho.

Tuy nhién, vi chi phi thi cong tuong ke
bé tong cdt thép kha cao, nén tur viéc trién
khai khao sat thiét ké dén phuong an thiét ké
cac chu dau tu thuong cit giam hodc chon
cac phuong 4n ré tién nhat. Dién hinh 1a xuét
hién nhirg doan ké bé tong cdt thép tai khu
vuc thanh phé Can Tho bi sat kha nghiém
trong, phuong 4n chi phi khic phuc kha cao,
di nguoc voi tiéu chi ban dau. Tir d6 ta thiy
rang viéc khao sat thiét ké cling mang tinh
chét so sai, phuong an thiét ké chi phi thap,
dd an toan khong dugc dam bao do hé sb an
toan khong dy doan dugc hét cac bat cap xay
ra trong qua trinh st dung cling nhu thi cong

2. COSOLY THUYET

Tinh ap lyc dét chu dong va bi dong theo
1y thuyét W.J.W.Rankine, so dd tinh theo Iy
thuyét Morh Coulomb. [2]

Céc co s 1y thuyét ap dung cho chuong
trinh Plaxis [6], Plaxis dugc tao ra va phat
trién nham phuc vu tinh toan nén mong cong
trinh va dung trong nganh dia k¥ thuat nhu
tinh toan 6n dinh, d6 lin va bién dang. Tinh
toan twong tu trong phan tich 3D c6 thé mét
hang gio.

Plaxis dya trén cac ly thuyét bién dang,
ly thuyét c¢b két, 1y thuyét dong chay ngam,
va ung dung phuong phap phan tir hiru han
dé thyc hién tinh toan cac bai toan dia ky
thuat. Plaxis dugc xem la mdt cong cu mo
phong dia ky thuat. Cac md phong nay van
con mang tinh x4p xi, do chinh xac lién quan
dén k¥ thuat s6 hoc va 16i mo hinh hoa trong
tinh toan tin hoc. Hon nira, dd chinh xac thuc
té lai phu thudc va chuyén mén, sy hiéu biét

vé cic md hinh nén nhu: Mohr Coulomb,

Cam Clay, Cam clay modify... cia nguoi

dung trong viéc lya chon cac thong s dau

vao va kha ning danh gia do tin cdy cua két

qua tinh toan.

3. NGHIEN CUU CONG TRINH
THUC TE

3.1 Mo ta cong trinh khao sat

Cong trinh ding dé phan tich trong ludn
van nay 1a Hang muc: K& Cai Khé thudc goi
thiu CP20-2: Néang cép co so ha ting ky
thuat cép 1&2 giai doan II thudc Dy an thanh
phﬁn s6 6 Dy an Thanh Phé Cén Tho — Pia
diém: tai Phuong An Nghiép, An Hoa va
Théi Binh, Quan Ninh Kiéu, Thanh ph Can
Tho. Cong trinhcd gid tri hoan thanh sau
quyét toan 13 124.446.268.000d bao gdm 8
hang muc

B Bic va by Nam 1a hai hang muc
chinh cua cong trinh. Bo ké chinh dé dua vao
ludn vin phan tich mé phongeo thiét ké 1a
tuong BTCT cao 3m, dinh tuong day 300mm
day tuong day 500mm vé6i ban dé rong 2,5m
day 400mm dugc dong 2 hang coc thing
song song sau 20m va cach khoang 1,5m,
dudi ban day ke duoc gia ¢ cir tram mat do
16 cay/m2. O cao do dinh ké sau hoan thién
s& 1a via hé rong 2m va hé thong giao thong
v6i duong rong 5,5m.

Cong trinh dugc dugce phé duyét thiét ké
va lap dy an dau tu vao thang 4 nim 2009.
Thang 3 nim 2012 thi bat dau thi cong. Dén
cudi thang 3 nam 2014 thi cong trinh vé co
ban d3 thi cong xong ca hai bd Bic va bo
Nam ké Cai Khé. Tuy nhién, vao ngay
26/3/2014 tai bd bic cia ké, sau mot dot
mua lon, doan ke tur 1y trinh Km0+238 +
Km0+268 (theo huéng tir cau Rach Ngdng
vao) ¢o hién tuong chuyén vi ngang vé phia
long séng.Do d6, chu dau tu da moi cac don
vi chuyén moén cé nhiéu kinh nghiém dé
tham dinh, khao sat lai dia chét, thuy vin va
dua ra phuong an xtu 1y su ¢d phan doan ké
bi dich chuyén. Trén co s& do, cac thong )
dia chét, thuy van va mot sb thong sb6 khac
cta luan vin nay déu lay tir nhitng két qua
thuc té cua cac dot khao sat trén.

Cao trinh muc nudc phia song dé tinh



toan 6ng dinh phu thuéc vao tan sudt muc
nuéc nim, anh hudng rit 16n dén két qua
tinh toan on dinh cong trinh. Tuy nhién trong
thuyét minh tinh toan khong dé cap van dé
nay, dong thoi gid tri muc nudc min chon
tinh toan khoang -0,05m.

Béo c4do do dac tinh toan thuiy van tai
khu vue: cau Nhi Kiéu dén cau RachNgdng
do dac thang 7/2014. Trong bdo céo do dac,
van téc va muc nudec tai 1 thoi diém va vi tri.

Két cau than ké: Tudong ban day BTCT
M300 bén dudi gia c6 coc BTCT dai 20m.
Cao trinh dinh tuong ké: +2,5m. Tudng cao
3m, day 30 + 50cm. Ban day rong 2,5m day
40cm. Cir tram: bd tri dudi ban day than ké ,
dai 4,7m v&i mat d§ 16 cay/ m2. Coc BTCT
M300 (30x30x2000)cm bd tri 2 hang cach
nhau 2m, cach khoang 1,5m/coc. Via he¢ cao
trinh +2,5m rong 2m. Puong giao thong cod
cao trinh mat +2,3m rdng 5,5m.

3.2 S c6 dich chuyén tai céng trinh

Cong trinh thi cong rach Cai Khé do Ban
quan 1y du an nang cap d6 thi TP.Can Tho
lam cha dau tu. Rach Cai Khé duoc dau tu
xdy dung nam trong gbi thau CP20, thudc
Ngan hang The gioi tai trg (WB). Tong chiéu
dai hai bo 1a gan 2km, véi s6 von dau tu ban
dau 1a 98 ty dong. Phia bd Béc noi xay ra su
¢ syt lin dd co ban hoan tat ca cac hang
muc thi cong. Duy chi bod Nam rach Cai Khé
(phuong An Nghiép) vin dang tiép tuc tién
hanh xay dung.

Hinh 3.1: Mdt bang cdc diém dich chuyén

Bing 1: Bang quan trdc dlch chuyen
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Hinh93.2.' Biéu do so sanh cdac diém dich
chuyén.

Tai cac diém quan tric trén, vi tri gitra 2
diém 3 — 4 va 2 diém 7 — 8 1a vi tri ctia khe
lan gitra cac phan doan ké. Vi thé diém 4 va
diém 7 1a vi tri 2 dau cua phan doan dang bi
dich chuyén.

Dua vao cac s6 liéu trong bang sb liéu
quan trac dich chuyen cua tuong ke (Bang 9),
ta thdy diém sé 4 cua phén doan dich chuyén
240mm va diém sb 7 cua phan doan dich
chuyén 420mm.



3.3 M6 hinh phén tich 6n dinh va d$ bién
dang cida cong trinh

' TUONG KE BTCT M300 CAQ 3M
9 CHAN KHAY RONG 2.5M DAY 0.4M

MUFC NUO'C THAP NI

CU TRAM DAY CHAN KHAY 16 CAY/M2
4.7 MICAY

HE 2 HANG COC BTCT M300 KT 300X300MM
CACH KHOANG 1.5M

LOP DAT SO 2 (BUN SET)

Hinh 3.3: M6 hinh phdn tich tong quat
cong trinh.

3.4 Cic dir liéu thong s diu vao

Bing 2: Bdng quan trdc dich chuyén.

Ung xtt ! ¢ ¢ v E
(KN/m?) | (kKN/m?) (KN/m?)
Lop cét dép Drained 16 1 30 | 03 8000
Lop 1 Drained 18,8 2,5 25 0,3 3x10*
Loép2 Drained 15 7,16 2,55 0,35 5x 10*
Lép théu kinh Drained 18,7 245 29 0,33 2x 10*
Lop 4 Drained 18,7 15,98 6,25 0,33 3x10*
Lop 5 Drained 19,2 253 13,07 0,33 3x10*
Loép 6 Drained 19,9 4,02 35,32 0,3 3x10*
Lop Cur tram UnDrained 16,509 4,776 0 0,3 3x10*
Bé tong UnDrained 25 6500 0 0,33 2.8x10°
Material EA EI w v D
Type (kN/m) | (kNm*m) | (kN/m/m) (m)
| Coc BTCT Elastic 2,67 x 107 6500 8,3 0,15 0,19

Déi voi thong sd D (chiéu day cua vach
ctng dugc qui doi tir coc BTCT) thi Plaxis ty
cho ra két qua sau khi dién cac thong sb
trudc.

3.5 Cac trwong hop mo phéng
3.51 Truwong hop thay doi mue nwéc

M6 hinh theo thiét ké ban dau véi
cac truong hop muc nudc séng cao nhit.,
muc nuée song thip nhét, myc nudc song
thap nhat.

Sau khi chay két qua cho mé hinh
tuong ké BTCT ¢ cac muc nudc khac nhau
ta théy hé sd an toan Mfs & muc nuGe cao
nhit, muc nude trung binh va muc nudc thap
nhat 1an lugt 14 1.456, 1.235 va 0.976. Bén

canh do, & muc nudc thép nhét, ta co két qua
dich chuyén 1a 470mm, twong duong véi
dich chuyén 16n nhat cua sy cd & tuong ke
thuc t& 1a 420mm. Vi thé, muc nude thép
nhit 1a myc nuéc gdy nguy hiém cho tudong
ké. Do d6, ¢ cac truong hop mo phong dé
tim ra phuong an thiét ké dé xuét, ta sir dung
muc nudc thip nhat.

3.5.2  Cac truong hop md phéng dé so
sanh wng xir ciia coc

Mo phong phuong an doéng coc:

Mo phong dé tim ra phuong an déng coc
t6i uu gdm trudng hop 2 hang coc xién ra phia
ngoai tuong ke; Truong hop cd 1 hang coc
bén trong dimg & 1 hang coc bén ngoai xién
ra; Truong hop c6 2 hang coc xién vao phia
trong tuong ke; Truong hop c¢6 1 hang coc
ngoai dimg & 1 hang coc bén trong xién vao.

Hinh 3.4: Biéu do so sanh hé sé an toan Mfs
cua cac trwong hop moé phong phwong an
dong coc.

Truong hop tuong k¢ BTCT c¢6 1 hang
coc dung két hop véi 1 hang coc xién ra co
hé sb an toan Msf = 1.018 1a cao nhat. Do do,
trong cac phuong an thiét ké tuong ké BTCT
tai khu vuc Can Tho néi riéng va khu vuc
DBBSCL néi chung thi phuong 4n dong coc 1
hang dimg két hop 1 hang xién 1a t6i vu nhat.
Vi the cac truong hop mé phong tim phuong
an toi wu tiép theo ta déu stir dung phuong an
dong coc nay.

Mo phong dé tim ti 1& chiéu cao tudng va
chiéu dai coc téi vu:
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Hinh 3.5: Cac truong hop moé phong so sanh
chiéu dai coc toi wu.
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Hinh 3.6: Biéu do twong quan giita hé s6 an
toan véi chiéu dai coc.

Ta thay truong hop tuong ké BTCT ¢6 1
hang coc ding két hop véi 1 hang coc xién
ra voi coc dai 40m c6 hé sd an toan Msf =
1.433 13 cao nhat. Do d6, trong cic md
phong tiép theo dé tim ra phuwong an t6i wu
cho tuong ké & khu vuc Tp. Can Tho ta sir
dung mo hinh cua truong hop nay dé phat
trién thém.

M phong dé tim ra ti 1é gita dudng kinh coc
va mat do coc t0i vu:

oo
10.00 Trubng hop mét 89 coc i 18 Tratng hap mt o3 coc U B 16
oo 3 i if

—: Mar a8 coc t1d 1:4 Mat a3 coctiid 13
20.00_

E Fr
4000 7 S

WMaids o 12

Hinh 3.7: MGt cdt va mdt bang cdc truong
hop mo phong mat do coc toi vu.
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Hinh 3.8: Biéu do twong quan gitta hé so an
toan voi mat do coc.

Ta thay truong hop tuong ké BTCT thay
doi khoang cach coc dé tang mat do coc
khong lam ting hé s6 an toan dang ké . Do
d6, trong cac mo phong tiép theo dé tim ra
phuong an t6i wru cho tuong ké & khu vuc Tp.
Can Tho ta giit nguyén thiét ké véi mat do
coc ¢6 khoang cach 1.5m dé phat trién thém.

M phong dé tim ra ti 16 goc nghiéng dong
coc to1 uu:
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Hinh 3.9: Cdc truong hop mé phong dé tim
ra goc dong coc toi wu.
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Hinh 3.10: Biéu do twong quan giita hé so
an toan voi goc nghiéng cua coc.

Ta thiy truong hop tuong ké BTCT véi
goc nghién 1:2 (27°) ¢6 hé sb an toan cao
nhat . Do do, trong cac phuong an thiét ké
cho tudong ké & khu vyc Tp. Can Tho ta nén
thiét ké coc voi goc nghiéng 1:2.



4. KET LUAN VA KIEN NGHI

Tur két qua dich chuyén thuc té d3 thuc
hién so sanh va chung minh dugc sy tuong
ddng giira thuc té va mo hinh phan tich on
dinh. T d6 1am tién dé cho céac budc tim ra
cac phuong an thiét ké t6i vu cho coc BTCT
cia tuong ké khu vyc Tp. Can Tho nhu
phuong an dong coc, chiéu dai coc, mat do
coc, goc nghiéng coc.

Ta da so sanh sy tuong dong gitra do
dich chuyén dya trén thyc té va két qua mo
phong ¢ muc nudc thip nhit. Va sau khi so
sanh cac truong hop muc nudc, ta xac dinh
duoc muc nudc thip nhét 1a muc nudc giy
nguy hiém nhét cho tuong ké. Tur d6, ta sir
dung muc nudc thfip nhat dé thuc hién cac
mo phong nham tim ra cac phuong an tbi uu
cho coc cua thuong k¢ BTCT khu vuc Tp.
Can Tho

Phuong an dong coc tdi wu: phuong an
tuong ké BTCT c6 1 hang coc dung két hop
voi 1 hang coc xién ra co hé sb an toan cao
nhét.

Chiéu dai coc dé xuat: tuong ké BTCT
¢6 1 hang coc dung két hop vé6i 1 hang coc
xién ra v6i coc c6 chidu dai véi ti 16 3:40 (ti
1¢ giita chiéu cao tuong ké va chiéu dai coc).
Tuy nhién phai tuy theo diéu kién kinh t& ma
trién khai phuong 4n chiéu dai coc.

Ddi voi mat do coc tdi wu: ta théy truong
hop tuong ké BTCT thay ddi khoang cach
coc dé tang mat d¢ coc khong lam tang hé sb
an toan dang ké . Do d0, ta van giir phuong
an mat do coc 1:5 (ti 1€ gitra duong kinh coc
va khoang cach coc).

Goc nghiéng coc tdi uu: truong hop
tuong ké BTCT vo1 goc nghiéng 1:2 (27°) ¢6
hé s6 an toan cao nhat. Tuy nhién dya vao
biéu do twong quan gitta hé sb an toan voi
goc nghiéng cua coc (Hinh 3.10) thi ta thdy
hé s an toan Mfs tir goc 1:8 1én goc 1:6 ting
kha cao, con tir goc 1:4 dén goc 1:2 chi ting
dan déu. Thém vao do, gbéc 1:2 trén thuc té
rat kho thi cong. Vi thé tuy goc 1:2 13 goc co
hé sb an toan cao nhat nhung goc 1:6 1a goc
hop 1y nhét dé thiét ké cho tuong ké BTCT.

Shear lorces
Extreme in plane shear force 400,08 kNjm  Extreme bending moment 630.59 khmj/m

Bending moments

Hinh 4.1: Biéu do luc cat lén nhdt va luc
moment uon lon nhat cua coc trong tat ca
cdac truwong hop.

Dua vao cac biéu do trén ta thay:

Luc doc truc 16n nhét cia coc 1a -745/08
kN/m; Luc cit 16n nhit cia coc 1a -400.08
kN/m; Luc moment udn 16n nhét cua coc la
690.59 kKNm/m

Tir két qua cua hinh 4.1, ta thdy moment
16n nhit nam & doan 1:5 cua chiéu dai coc
40m tuong duong doan 8m (tuong duong ti
1¢ 8:3 so voi chiéu cao tudng ké BTCT). Luc
cit 16n nhit ndm & doan 1:10 cua chiéu dai
coc tuong duong 4m, cling thugc khoang 8m
duoi ctia coc BTCT. Vi thé khi thiét ké, ta
thiét ké gia cuong thép cho doan dudi coc
vé6i chidu dai gip 8:3 lan chiéu cao tudng ké
BTCT, va tranh ndi thép & doan coc nay.
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THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc ctia hoc vién
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Ban tiéng Viét ©, TRUONG DAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm d3 dwoc bdo hd bdi Luat xuit ban va Luit S& hiru tri tué Viét Nam.
Nghiém cAm moi hinh thirc xuit ban, sao chup, phat tdn ndi dung khi chwa cé sw dong y

cda tac gia va Trwong Pai hoc Sw pham Ky thuit TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thwc hién theo MTCL & KHTHMTCL Nam hoc 2018-2019 cta Thw vién Trwong Pai hoc
Sw pham K§ thuat Tp. H6 Chi Minh.
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