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BAN TOM TAT

Tuong coc van la mdt dang dat biét cua tudong chin dat, thuong duoc su dung dé bao vé cac cong
trinh ven sdng két hop vdi viée chong x6i 16 bo song.

Tur trudc dén nay cac cong trinh xdy dung, giao thong, cau cang, cong trinh ké van thudng duoc sur
dung 14 coc bé tong va tudng chin dé gia c¢b va bao vé bo nhung cac vat liéu trén ngay nay khong con
dap tmg dugc nhu cau sir dung vi khdi lugng vat lidu 16n, thoi gian thi cong kéo dai anh hudng dén
sinh hoat va cudc séng cua nhan dan.

Dat nudc ta ngdy nay dang ¢ giai doan mo ctra, da ché tao va tmg dung phd bién cong nghé cir ban bé
tong cbt thép du tng lyc ciia Nhat Ban vao cac cong trinh ven séng nhu Ba Ria — Viing Tau, Rach
Gi4, Ha Tién - Kién Giang, Bac Liéu, Pong Nai ... Trong twong lai, tudng coc ban BTCT du tmg luc
s& dan thay thé cho cac cong nghé coc ban BTCT truyén théng dd qua xua ci.

DBSCL va TP.H6 Chi Minh phan 16n 1 dat yéu cé nhiéu song ngoi chang chit va bi x6i 16 thuong
xuyén nén viéc nghién curu tinh toan tuong chan dat ven song ma cu thé 1a tuong coc ban BTCT du
ung luc dugc thi cong bang phuong phap x61 nudc két hop ép rung 1a de tai thyc tién va can thiét.

Luan van voi dé tai nghién cru 6n dinh va bién dang hé tudng coc ban & ven song trong dicu kién dat
yéu.

ABSTRACT

The sheet pile wall is the special case of the earth retaining structures which is often used to protect
constructions located on riverside combining with the river bank eroding resistance.

Up to now, the material of building constructions, the communication constructions, quays and stone
embankments has been frequently the reinforced concrete pile and retaining walls to reinforce and
protect bank river. However, that material does not meet the use need any more because the amount of
that material is large and the costructing time is consuming so activities and life of people are affected.

Nowadays, our home country is at the opening stage; the Japanese technology of prestressed concrete
sheet piles is popularly manufactured and applied to the constructions located at river bank in some
areas such as: Ba Ria — Vung Tau city, Rach Gia, Ha Tien - Kien Giang province, Bac Lieu province,
Dong Nai .... In the future, the technology of prestressed concrete sheet piles will gradually takes the
place of the traditional technology of reinforced concrete sheet piles which is very out of date.

Mekong Delta and Ho Chi Minh city have mostly soft soil, they have many interlacing rivers, channels
which are frequently eroded so the research and calculation of the soil retaining wall at riverside, that
is specifically prestressed concrete sheet piles executed by the water-eroding method combing with
vibrating hammer, is the practical and necessary problem.

The abstract named “The research of the stableness and distortion of the sheet pile wall which protects
riverbank in the context of soft soil”.

547



1. CAC PAT TRUNG CO LY CUA CQC
VAN BTCT DU UNG LUC

«» Vit liéu:

Theo tiéu chuin JISA —5354 (1993) cua Uy
Ban TCCL Nhat Ban, yéu cu chét luong cia
vat liéu ché tao cir ban bé tong cot thép du tng
Iuc nhu sau:

- Ximang : xi mang Porland dic biét

cuong do cao.

- Cbtliéu : dung tiéu chudn kich thudc
khong 16n hon 20mm.

- Phugia : phu gia ting cuong dd cua
betdng thugc nhom G.

- Thép chiu luc : Cudng d cao thuoc nhom
SDA40.

- Thép tao Ung suét trong bé tong: Cac soi
cap bang thép loai SWPR —7B dudng kinh
12.7mm - 15.2mm.

+» Kich thudc co ban :

- Chiéu rong cir ban: 996 mm.
- Chiéu day: 60-120 mm.
- Chiéu cao: 120-600 mm.
- Chiéu dai:  3000-21000 mm.

% Tiéu chuédn k¥ thuat:
- Cuong do bé tong [Rb]= 725 kg/cm?2
- Moment chéng uén [Mc] tuy thudc ting
loai két cu cir.

WI120 | WI80 W250 W300
14.1 29.5 573 90.6
W350 | W400 W500 W600
148.0 223.0 377.0 554.0

+ Bién phap thi cong:
Thi cong bang phuong phap x6i nudc két

hop bua rung.
% Ung dung:

- B0 ke truc giao thong.

- Cbng, muong.

- bg, dap.

- Dap ngan nude ...
2. PHUONG PHAP TiNH TOAN
< Ap luc dat tac dung 1€én coc van:

Ap dung thuyét ap lyc dit Coulomb dé tinh
toan.

A =tgz<4s°—§>
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A, =tg>(45° +%)

- Dbi voi dét roi (lyc dinh ¢ = 0)
- Ap Iyc chu dong:
0, = (qo +Z7/ihi )ﬂ’a

- Ap lyc bi dong:
o, = (qO +zj’ihi)/1p

- Ddi véi dat dinh:
- Ap Iyc chu dong:
_ ( o P
c, =q, +Zyihi)ia —2c,tg| 45 -

- Ap luc bi dong

Op = (% +> 7ih )/”tp +2citg(450 +%}

Trong do :

vi : Dung trong 16p dat thr i.

hi : Chiéu cao 16p dt thi i.

go: Hoat tai.

Ci : Lyc dinh cta 16p dat tht i.
% Mot sb anh hudng 1én coc van:

Anh huéng cta nuéc mua ngdm xudng khi
tinh toan ap lyc cia dat dinh:

- Do diéu kién ngap i va mua kéo dai &
PBSCL d3 lam mét tinh 6n dinh cua
tuong coc ban:

- Lam giam cuong do chdng cit cia dat.

- Lam tang trong lugng ctia khdi dat truot

- Gay nén 4p lyc thuy tinh trong pham vi ké
ho tiép giap o phia trén mat dat dap va tac
dung 1€n lung tuong.

- Gay nén ap luc thiy dong tic dung lén
khéi dat truot trong pham vi mat truot.

Pé han ché tac dung c6 hai néu trén, trong
truong hop can thiét nguoi ta thuong bb tri tang
loc ngugc ap sat véi lung tuong (va co 16 thoat
nudc qua than tuong): co tac dung trir khir duoc
moi 4p luc thuy tinh tac dung 1én lung tudng ké
ca ap luc do nudc mua dong lai trong k& ho tiép
giap.

Ap lyc dét theo tmg sudt tong khi xét ngin
han:

- Dbi v6i dat dinh khi chiu tai, néu xét ngin
han (tic thoi) thi xem nhu & diéu kién
khong thoat nudc. Do vay, phai st dung
céc chi tidu co 1y cua dit trong thi nghiém
cit nhanh khong thoat nuée. Cu thé 1a goc



ndi ma sat ou ~ 0 va lyc dinh ¢ ung voi
gia tri cu. Gia tri cu nay c6 thé nhan duoc
béng thi nghiém nén don:

qu =2cu

- Trudng hop tudng coc ban xem nhu thang
dung, khong xét ma sat giira tuong va dat,
mit dat nam ngang, hé s ap luc chu dong
va bi dong nhu sau:

Ka=Kp =1

- Gia tri cuong do ap lyc chu dong va bi
dong duoc tinh véi ung sudt tong, xéac
dinh theo cong thitc cia Coulomb hay
Rankine nhu sau :

2= (72 +9)-
=(7z+0q)+2c,
q: tai trong ngoai phan bb déu trén mat dét

Ap luc dét theo g sudt hiéu qua khi xét dai

han:

- Doi v6i dét cat khi chiu tai, néu xét dai
han thi xem nhu & didu kién thoat nudc.
Do vay, phai st dung céac chi tiéu co ly
cia dat trong thi nghiém cét thoat nudc
(ct c6 két). Cu thé 1a goc ndi ma sat ¢’ va
luc dinh ¢’

- Gia tri cuong do ap luc chu dong va ap luc
bi dong duogc tinh véi Gng suét hiéu qua,
xac dinh theo cong thirc cia Coulomb hay

Rankine nhu sau :
o) =(z-u+q)-2¢ K,

:(yz—u+q)+2cu\/K_p

Trong do:
oa : cudong do ap luc dat chu dong.
Ka: hé sb ap luc chu dong
op : cudng do ap luc dat bi dong.
Kp : hé s6 ap lyc bi dong.
C’: lyc dinh trong thi nghiém cit thoat
nudc
u : 4p luc nuéce 16 rong
Hién tugng tir bién do tng suat tiép gay ra:
T >tlim = otgetb + Ce

- Theo thoi gian gia tri lyc dinh mém Cc sé&
giam dan dén gia tri 0.

- Lyc dinh Cw = Cc + Zw nén Cw ciing s¢
gam di va lac do gia ttri ap lyc dat chu
dong s& tang 1én va gia tri ap luc dit bi
dong s& giam di va cong trinh sé& bat loi.

Hién tuong dét bi tang do am:

- Khi do a4m trong dét tang 1én, lyc dinh
mém Zw giam di ciing s& dan dén két qua
twong tu nhu truong hgp Cc bi giam.
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Hién tuong bién lodng:

- Dit cat hat min bdo hoa nudc chiu tai
trong dong c6 kha nang gay ra hién tuong
bién lodng. Luc 4y, ap luc nudc 16 rong
tamh 1én dot ngdt lam cho cat & trong
trang thai lo ling (dat tré nén nhu nudc).
Ca 2 déu lam cho ap lyc dit chu dong ting
lén va 4p lyc bi dong giam di dén gin
bang ap lyc dét tinh (o =yz).

% Anh huong ma sat 4m Ién coc:

Ma sat am 1€n coc xay ra khi d¢ lun cua dat

nén lén hon chuyén dich cua coc tai do sau

tuong Ung.
P, =C. Zu

fni: ma sat am gidi han tdc dung 1€n coc tai l6p

dat tht i trén phﬁn than coc chiu ma sat am,

kN/m2.

M : 56 16p dat gay ma sat am.

% Nhirng bién dang c6 thé c6 cua tudng coc ban
khong c6 neo va cé neo dudi tac dung cia ap
luc ngang
Tuong coc ban khong neo:

Phu thudc vao d¢ cing cua EJ tuong coc ban,
cac dang cua luc tac dung: luc ngang H, momem
M & dau tudng coc ban va ap luc dat E phén b
doc theo chidu cao cua tudng coc ban, phy thuge
vao do dong sdu néng vao nén dat tot hay yeu
ma tudng coc ban khong ¢ neo thé c6 ba so do
bién dang sau:
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- Sodd a: tudng coc ban co do cung tuong
dbi 16n, d6 cim sau du, luc ngang H
tuong dbi I6n moément nho, tudng coc ban
chi xoay quanh mgt diém D nam sau trong
dat.

- So dd b: tuong coc ban mém hon,
mémem M 16n hon tudng coc ban co
thém bién dang cong ngoai chuyén vi xoay
quanh diém D nhu so dd a

- So dd c: khi co ap luc E cua dat, tuong coc
ban mém hon hai truong hop trén, tudng



coc ban ¢6 thé udn cong & giira va & dudi
diém D.

Tuong coc ban ¢6 neo:

Diém neo c6 vai tro kha rd dbi vé6i bién
dang cuia tuong coc ban, khi do ciing c6 ba so do
co ban nhu sau:

- So dd a’: Piém neo duoc ghim chat, nén
dat tét do chon sau du, 4o cang EJ cua
tuong coc ban khong 16n thi tuong coc
ban bi udn nhu ddm c6 hai gbi B va D.
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- So dd b’: nén dat xdu dd chon sau nho
hodc khong bang gié tri gidi han, diém neo
khong ghim chat thi twong coc ban c6 xu
huéng chuyén dich tinh tién ra phia trudce
ke cung voi chuyen vi cong .

- So dd ¢’ khi dlem neo trung voi dinh
tuong coc ban, nén dit twong ddi tét thi
bién dang ctia tudng coc ban gan gidng
nhu so d6 a’, chi khic diém A trung véi
diém B va chi 1a mot diém.

% Tinh toan chiéu dai coc van va moment.

Tuong coc van khong neo:

- Ap lyc dét : 4p luc chu dong Pa va ap luc

bi dong Pp.
+ Tai a: Vi tri dinh tudong
aa = qﬂ’al _201 ﬂ’al

+ Tai b: Vi tri muc nudc ngam (hay muc
nudc rat, myc nude ngap li..):

F’ab = (71 L, + q)ﬂ’al _201\/2_511

+ Tai c¢: Vi tri mat nao vét

P = ('L, +7,L + Q) — 20,140
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BIEUBS AP LUC CHI BONG

2c,\72,

PC2 (71 L, + 7L, +q)
2
P = p,
Trong do:
y dung trong ty nhién cia dat.
= yday ndi = ybdo hoa - ynuéec
+ Tai d: Vi tri ddu tién giita 2 16p dat bén
dudi mit nao vét.
P! =(r,'L, +7,'L, +7,L, +q)4,, —2¢,4/ 48,

dl _ '
P =7,'L,4,, +2¢, /;tpz
PP =(y,'L, +7,'L, +7,L, + Q)4 —2C4/ A8,

P;Z =7,' LA, +2¢, mp}

+ Tai e: Vi tri thir 2 (hodc thtr i..
16p dat bén dudi mat nao vét

P =(3,'Ly +7,'L, +71' L+ L + Q) — 2,428,
P =(rs' Ly +7, L Ay +26,[4,
P2 =(ry'L +7' L +70'L 471k, +0)A, 20,4/ 48,
P = (7L +7,' L Ay, +2c4\/m
+ Tai f: Vi tri chan tuong (ta tam goi 1a f)
0 L L+ LR L+l o 2 By
Py =(rs'Ly+73' L +7," L) A, +2¢, 2,

- Ap lyc dét tac dung 1én tuong coc van

.) gilita 2

P=Pa-Pp
+ Tai a: Vi tri dinh tuong
Pa = Paa = qﬂ’al 2Cl v ﬂ’al
+ Tai b: Vi tri muc nudc ngﬁm, muc nudc
rat, ngap li:
P Pb (71'— +C|) _201\//1:;11

+ Tai ¢: Vi tri mat nao vét



P = F’aCl :(71'L1 +71Lo +q)/1a1 —2¢,4

al

Pat
A=y'L +7L,+q
B =4 _/Ipi

D, = \/ﬂ’ai _\Mpi
P = Al,, —2c,D,
+ Tai d: Vi tri dau tién gitta 2 16p dat bén
dudi mat nao vét
P = A4, +B,y,L, —2¢,D,
pd? = AL, + B3}/'2L2 -2¢,D,
+ Taie: Vitri thr 2 hay vi tri thtr i gitra 2
16p dat bén dudi mat nao vét
P = AL, + B (y;L, +7,L,) —2¢,D,
P = AL, + le(}/;L3 + 7/'2L2) -2¢,D,
+ Tai f: Vi tri chén tudong
Pl = Alyy + B (v Ly +75L +,1,) —2¢,D,

Tinh P 1a luc téng (dién tich) trén cac doan.

P* +P"
P =P*" =L x——
0 0 2
(Luc trén doan a-b)
b c
P _pbe :LIXP +P
(Lyc trén doan b-c)
c d
P, =P = szﬂ
2
(Lyc trén doan c-d)
d e
P =poe =Ly P
(Luc trén doan d-e)
e f
P =P = gx%

(Luc trén doan e-f) )
Tinh di: khoang cach tir cac lyc Pi dén canh
16n cua hinh thang.

L, ( P° +2P*
do==" 5
3UP+P®
(khoang cach tir Po dén canh b)
L, (P +2P°
d == 5o po
3UPY+P
(khoang cach tu P1 dén canh c)

b P”+2PC“J
P3| peypd
(khoang cach tir P2 dén canh d)

L, Pel+2P‘”J
3| P 4P
(khoang cach tir P3 dén canh ¢)

d4=5 Pf+2P92J

3\ PP +P®

(khoang cach tir P4 dén canh f)

Lay tong moment d6i v6i chan tuong:
>Mf=XMchan tuong = 0
Po(do+L1+L2+L3+L4)+P1(d1+L2+L3+L4)+P2
[(L2-d2)+ L3+L4] - P3(d3+L4)-P4d4 =0

Qué trinh dugc tinh 1ip bang cach thay dbi
L4 sao cho thoa duge diéu kién: SMf = IMc =
0. Tir d6, ta xac dinh dugc chidu dai coc

Lch=L0+ Ll + L2 + L3 + L4

Lay tong lyc ngang XPi =0
Po+Pl1+P2-P3-P4=0
Ta xéac dinh duge diém tai d6 co luc cét triét
tiéu va tinh dugc Mmax d6i voi tuong coc ban
hodc st dung chuong trinh Plaxis dé xat dinh
Mmax.

Tuong coc ban co6 neo:

- Trong truong hop nay, lap luan tuong tu
nhu dbi voi tuong coc ban khong neo ta
xac dinh duoc cac gia tri ap luc dat chu
dong va bi dong tac dung lén tudng coc
ban trén nguyén tic:

- Liy tong moment d6i voi vi tri ddt neo
>Mneo =0

- Téng cac lyc theo phuong ngang SH=0

- Moment cyc dai c6 dugc s€ ung voi diém
c6 lyc cat triét tidu.

3. KIEM TRA KET QUA TINH TOAN

Sau khi tinh téan (momentmax, Lcoc,
Chuyén vi ...) theo phuong phap trén, tién hanh
kiém tra két qua tinh toan bang cac chuong trinh
tinh téan thong dung:

- Slope : kiém tra 6n dinh.

- Plasxit : kiém tra chuyén vi, ndi lyc trong

cocvan ...
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4. KET LUAN

Trong diéu kién dat yéu 6 DPBSCL:

- Ung voéi truong hop dat dap sau lwong
tuong la dt roi (cat), thi chiéu cao dat dap
sau lung tuong 16n nhét 1a:

+ Truong hop khéng c6 neo: AH=3.5m
+ Truong hop c6 1 neo: AH=6.0 m

- Ung voéi trudng hop dat ddp sau luong
tuong 1a dat dinh (dat ddp chon loc), thi
chiéu cao dit dip sau lung tudng 16n nhat
la:

+ Truong hop khéng c6 neo: AH=3.0m
+ Truong hop cé 1 neo: AH=4.5m

Ma sat 4m anh hudng dén noi luc trong tuong
cling gop phan vao lam Lcoc gia ting theo chidu
huéng bat 1oi.

Viéc dat neo nén dat trong khoang tir mat dét
tu nhién 1a vi tri thép nhét dén vi trf muc nude
ngam 1a vi tri cao nhat

Diéu nay hop 1y va mang tinh kha thi vi neo
dit trong khoang nay twong ddi thuan tién cho
vi€c thi cong va kha ndng lam giam ndi luc
trong coc van tuong ddi kha thi. Cong tac bao
quan va sua chita neo it bi anh hudng bdi moi
truong nudc tac dung.

Viéc thi cong trong cac truong hop dit yéu
cua DBSCL nén st dung coc BTCTULT thi
cong bang phuong phap x6i nudce két hop véi
bua rung, vi qua cac tang sét va cat phuong phap
nay déu twong dbi thoa méin dugc cac yéu ciu
dat ra.

Sau khi tinh toan bang phuong phap giai tich
nén str dung phan mém dé kiém tra lai két qua
da tinh toan. Tac gia st dung chuong trinh
PLAXIS dé kiém tra nodi luc va bién dang cua
céu kién, chuong tring Slope dé kiém tra 6n dinh
téng thé cua cong trinh.

Qua viéc tinh toan trén ta nhan thiy két qua
tinh toan bang giai tich kha trong dong véi két
qué kiém tra bang chwong trinh.

5. KIEN NGHI
Cén nghién ctru thém:

- Coc neo va vi tri dit coc neo dat nhu thé
nao 1a hop 1y va kinh té.

- Tai trong dong va séng va tac dong lén
tuong .

- Céc phan mém tinh toan va phuong phap
tinh ctia Mohr - Coulomb con nhiéu Vén
dé chua ly giai dugc nhu cac gid tri tinh vé
chuyén vi, luc cét va moment. .
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