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BAN TOM TAT

Tudng coc ban (TCB) ngam trong dat nén 1a két cau rat phd bién dé bao vé cong trinh va chbng su xo6i
16 bo song. Phuong phap tinh todn x4c dinh chiéu sdu chén coc t6i thiéu ciia TCB phé bién nhit
trong truong hop bai toan don gian 1a phuong phap can bang gidi han dya trén 1y thuyét ap luc dit coa
Coulomb va dung phuong phap giai tich dé _giai (LEM). Mot phuong phap tinh toan khac la tinh toan
6 xét dén su 1am viéc dong thoi giita dt nén va TCB. Ngoai viée kiém tra 6n dinh cua TCB, két qua
tinh toan con cho ta du doan dugc mirc do bién dang va chuyén vi ciia TCB va dit nén véi su trg giap
ctia phdn mém PLAXIS 7.2.

ABSTRACT

Cantiliver sheet pile wall is very public structure which is used to security the contruction and to
prevent erosion of riverside. The classical method which is used to denite the minimized depth of
required penetration of sheet pile in simple condition is the limited equibirium method (LEM) based
on Coulomb’s earth pressure theory and used algebraic method to solve. An other method to solve this
problem is the soil-structure interaction method (SSI) of analysis. Beside of controlling stability of
sheet pile wall, this method gives us to predict deformation of sheet pile wall and the soil. Plaxis 7.2
software is used to analysis soil-structure interaction.

1. MUC PiCH BAI TOAN, CAC GIA THIET ~ 1.2.1.Cic gié thiét chung cho 2 phwong phap
BAN PAU VA PIEU KIEN CU THE CUA tinh:

BAI TOAN
- Dit nén 1a dong nhét 1a dang hudng; mat
1.1.Muc dich bai toan dat nam ngang; can bang ap luc thuy tinh trudc
va sau tudng. TCB 1 vat liéu bé tong cbt thép.
Tinh toan TCB dang ngam dau ty do bing - Pé so sanh két qua ta khong dua vao hé

phuong phap giai tich dwa trén 1y thuyét ap luc s0 an toan.

dat cia Coulomb (LEM) va phuong phap SSI

v6i viée sit dung phan mém PLAXIS 7.2 dé tinh ~ 1.2.2. Céc gia thiét riéng

toan. Phan tich két qua thu nhén dugc tur 2

phuong phép tinh trén. Ngoai ra nghién ctru anh 1.2.1.1.Trudong hop giai bang phuong phap LEM

huong doi véi chuyén vi va ndi luc phat sinh - Xét bai toan ¢ trang thai can bang gidi

trong TCB khi thay d6i nhiing thong s6 co ban han. TCB 12 vét liéu tuyét d6i cimg.

ctia TCB hodc dat nén. 1.2.1.2. Trudng hop giai bing FEM st dung
PLAXIS 7.2.

1.2. Cac gia thiét ban diu - TCB la vét liéu dan hoi chiu un;
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- Dat nén 1a vat liéu dan hoi déo, ung xt
cta dat nén tudn theo qui ludt Hardening
soil.

1.3. Diéu kién cu thé cua bai toan.

Bai toan la cong trinh TCB bao vé cong
trinh ven soéng, c6 kich thudc nhu hinh 1. Muc
nuéc ngam cich mat dat 1a 2m. Pt nén dugc
xem la dong nhat, ding hudng c6 lyc dinh c=0;
gbc ma sat trong ¢ = 32°; trong luong riéng tu
nhién y,=15,9kN/m’ va trong luong riéng bao
hoa Y =19,33kN/m’. Géc ma sat giita dat va
tuong 1 §=22° (hé $6 Riye=0.67).

li=1m

=32
= 1933Nm

k)

Hinh 1
2.GIAI BAI TOAN

2.1. Theo phwong phap can bang giéi han dua
trén ly thuyét ap luc dat ciia Coulomb (LEM)

Trinh ty giai bai toan theo LEM dugc trinh
bay trong cac tai liéu [1],[4].

Hé sb ap lyc chu dong va bi dong:

sin*(90° + @)

sin(90° — 8|1+ _[S(@+I)sing
sin(90" —9)
= 2000 _
k, = sin“ (90" — @)
sin(90° + )| 1 [SL+A)sing
sin(90" + )

pi=v*Li*k,=15,9%2*0,274 = 8,71kN/m’.

ko= 7 =0274% =3 00m

- =17.,574
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p2= pit (Ysar10)*Lo*k, = (8,71+9,33*3%0,274) =
16,37kN/nr’.

=0

bat A= (YaurlO)(ky k) =( 19,33-10)(7,574-
0,274)=68,11.
3 P2 16,37 ~0,24m
A 6811
Tinh luc P:
L p,L,
P:pl 1""ple"'(pz p1)7+ :
2 2
* *
87; +8,71%3+(16,37 — 871)* %
=48,29kN
Tim Z* tr phuong trinh (1) nhu sau:
L
Py (L, 4+ L, +— L)+p1L( +L)+
2 3
L L 2 .
-p)—=| =2+L, |+p,—==L,—PZ
(p, p1)2[3 3j P 3L

Thé céac s6 liéu vao phuong trinh (1), ta co:

Z*=1,95m.
Tinh ps:
p5=[}4‘1+(7/sat_10)L2]kp+A*L3 (1)
;= 469,20kN / m’
Lap phuong trinh xac dinh L,
a, =25 =689
A
8P
a, =—=35,607
A
6P2Z" A+
a, = [—2]’5] — 44,85
A
P\6Z p, +4P
a, = (p—;) = 57,16
A
Phuong trinh xac dinh Ly
L, +6,89L, —567L; —44,85L, —57,16=0 (2)

Bang cach tinh toan dung dan ta xic dinh

Chiéu sau chon coc D
D=L;+L,=0,24+3,00=3,24m.

Lay D=3,3m d¢ tinh toén.

Tim gia tri pa, p3, Ls:

Po=Dps+A*L, =65T,18kN /m’
ps = A*L, =204,33kN /m’
L,-2P
L, :1’34—:0’6,%
p;t D,



Tim vi tri z’ ¢6 gia tri momen cyc dai My

Z'=1/2P =1,19m
A

Vi tri M tinh tir dau coc:
Li+Lo+tLs+2” = 2+3+0.24+1.19 = 6,43m

Tim gia tri My, theo cong thirc sau:

M. .. = P(z* + z')—%A * g2

=48,29*(1,95+1,19) - % 68,11%1,19°

=103,40kNm

2.2. Theo phuong p}lép ‘ph';‘ln tr hiru han
(FEM) va sir dung phan meém PLAXIS 7.2.

Pé tinh toan bang FEM, ta cin xac dinh
thém mot sb thong sb vat liéu nhu sau:

-Coc ban BTCT mac 400 c¢ob
E,=3.5%10"kN/m”. Xem TCB la c¢ tiét dién chit
nhat mot canh dai 1a Im (bai toan phéng), canh
ngan 1a d. Vi két qua ndi luc phat sinh tim dugc
bang LEM va phu hop v&i diéu kién TCB tuyét
dbi cung, ta chon d=0,35m.

- Pat nén 1am viéc theo md hinh Hardening
Soil; tinh trong diéu kién thoat nudc. Céc thong
b6 nén dugc chon nhu sau:

Bang 1
Thong s6 Pon vi tinh Gia tri
Y kN/m’ 15,90
Veat kN/m’ 19,33
E;gf kN/m’ 30.000
Luc dinh ¢ kN/m’ 0
Goc ma sat do 32
trong @
Goc dan né vy do 0
S6 mii m - 0,65
Ti s6 pha hoai - 0,9

Cac gia tri khac theo cong thirc hoac gia tri
mac Qinh cua phan mém PLAXIS 7.2. Phan ludi
loai rat min (very fine).

2.2.1. Xac dinh d9 sau chdn coc toi thiéu D .
Qua tinh toan TCB béng phuong phap SSI cho

thay chidu sau chon coc toi thiéu dé coc co thé
on dinh 16n hon so voi cach tinh theo LEM.

Bing cach tang dan D, x4c dinh dwoc chiéu sdu
chén coc ti thiéu tinh theo SSI D= 3,9m. (xem
bang 2).
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Béang 2
Thong Donvi| Chi€u sdu chon coc D (m)
sO tinh 3,30 | 23,60 3,90
Minax kNm | &2 =l = 145,37
z m RS o0 . 6,70
CE | &°
Ug cm «<Q = 21,63
Ugh cm M -1,00
Ghi chu:

z: vi tri tinh tir dau €oC €O Mpax

ug: chuyén vi ngang dau coc

Uen: chuyén vi ngang chéan coc

céc don vi tinh gidng nhau trong toan bai béo.
b6 thi ap luc dat tac dung 1én TCB tinh theo 2
phuong phap dugc thé hién ¢ hinh 2.

e
Buiong &p luic d&t
theo SSI 5m
Bubing &p Iuc dat
theo LEM
P=17.12kNn?
e
R=11397 KNi?

33m

10.6 m

B =657.14 KNI P=204.33 KNin? em |

Hinh 2

Theo [4] thi dé khdi dat true tuong dat trang
thai chu dong thi mic do chuyén vi tr
(0,001+0,005)H. trong d6 H 1a chiéu cao tuong.
V6i chiéu cao tuong 5m, d6 dich chuyen dau coc
khoang 25mm. Véi muc do chuyen dich dau coc
nhu tinh toan (21,63cm) dét nén trude tudong di
dat trang thai chu dong.
Nhén xét:
-Ap lyc dat khong phan bd tuyén tinh nhu
trong gla thiét tinh toan theo phuong phap LEM.
-Ap lyc dat doan coc ngam trong dat tinh
theo SSI khac biét rat 16n so véi LEM.

2.2.2. Phén tich anh hwéng cia sw thay doi Es,

Dé nghién ciru anh hudong kha nang bién
dang cua dat nén 1én ndi lyc va chuyén vi cia



TCB ta giir ¢6 dinh cac thong sé dau vao cua
TCB va chi tiéu co 1y khac cua dat va thay doi
gia tri Esp. Ta chon d=0,35m dé tinh toan. Két
qua tinh toan khi thay ddi Eso theo bang 3

Béng 3
Thong Gidtri E1 (10°kN/m?)
S0 20 25 30 35 40
M | & 1448] 1453] 1455| 1464
z | o 670 6,70 670 ] 6,70
uy ;Efé 27,78] 21,63| 2125| 20,35
Ugp <l -130] -1,08] -093] -090
22 . :ud (cm)
20
15
Uch (cm)

30 35

S0 (10°kN/m’)

Hinh 3. D4 thi biéu dién su thay dbi ug va ug,

ref
theo £

Nhan xét: Khi £ Srgf tang dan:
- Muux tang 1€n nhung khong thay dbi
dang ké. i . .
-Chuyén vi dau coc va chan coc giam dan.

2.2.3. Phén tich danh hwéng cia sy thay doi do
cung TCB

Tuong tu trong truong hgp nay ta cho thay
dbi @6 ctng (d) cua TCB trong khi cac thong sb
dau vao dat nén khong thay d6i. Két qua tinh
toan khi d¢ cing ciia TCB duogc trinh bay bang 4
va hinh 4

Ghi cht E: mé dun bién dang cia bé tong;
Acoe: dién tich tiét dién ngang cuia
coc;
Ieoe: mO men khéng udn ciia coc.

Nﬂ

5 K Uch (cm)
| i

30 35

i

-5 25 40

d (cm)

Hinh 4. P4 thi biéu dién sy thay ddi ug va ug
theo d6 ctiing coc d

Nhin xét: Khi d6 cimg ctia TCB ting dan thi:
“Mpax €0 xu hudng giam nhung c6 xu
huéng dat gié tri 6n dinh.
-Chuyén vi ddu coc va chuyén vi chan coc
giam di va dat gia trj 6n dinh.

2.2.4.Nghién ctru anh hwéng cia sy thay ddi
do sau chon coc D

Tuong tu hai truong hop trén ta gilt
khong ddi cac thong sé dau vao va thay dbi do
sau chon coc D. Truong hop nay tuong tu nhu
khi tinh toan theo LEM, sau khi tim dugc D theo
ly thuyét, nhidu tic gia d& nghi ldy D thiét ké
bang (1,2+1,5)D 1y thuyét. Két qua tinh toan
duoc trinh bay ¢ bang 5 va hinh 5.

Béang 5
Thong Gi4 tri chiéu siu chdn coc D (m)
s6 | 390 4,50 4,80] 5,10] 540
Myax| 1492 156,7| 156,7| 155,8| 1543
z 6,70 6,80 | 6,80| 6,80 | 6,80
ug | 29,77| 14,26| 13,03| 11,85| 11,63
uy | -1,15] -040| -0,26] -0,15| -0,13

Béang 4

Thong Gi4 tri chiéu cao tiét dién coc d (m)
50 0,20 | 0,25 | 030 | 0,35 | 040
EnAcoc | 7,0E6 | 8,7E6 | 1,0E7 | 1,2E7 | 1,4E7
Ewleee | 2,3E4 | 4,5E4 | 7,8E4 | 1,3E5 | 1,9E5
M | .8 149,2 | 1459 | 1454 | 1452
z e 6,70 | 6,70 | 6,70 | 6,70
ug io 'S [29.77 | 27,70 | 21,63 | 21,25
Ueh © | -1,18 ] -1,15 | -1,08 | -1,06
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30 4
25
201 ug (cm)
15 4
10 4
5 | Uch (cm)
0 4
5 45 4.8 5.1 54
D (m)

Hinh 5. D6 thi biéu dién sy thay ddi ciia ugva
Ucn theo d6 sau chon coc D

Nhin xét: Khi D ting dan:

- Minax €6 xu hudng tang 1€n sau do dat gia
tri 6n dinh.

- Chuyén vi ddu coc va chan coc ¢o xu
huéng giam va dat 6n dinh.

NHAN XET CHUNG

- Khi xét dén sy lam viéc dong thoi giita
TCB va dét nén, gitta chuyén vi, ndi lyc phat
sinh trong coc va bién dang dit nén c6 mdi lién
hé v&1 nhau.
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- Chiéu sau chon coc tdi thiéu D tinh theo
SSI cho thay phu thudc vao loai dit nén va do
cung coc va c6 gia tri 16n hon tinh theo LEM.

- Céac néi luc phat sinh trong TCB va luc
neo tinh theo SSI ¢6 gia tri 16n hon so véi tinh
theo LEM.

- Déi v6i loai dit nén nhét dinh, can tinh
toan t6i wu giita do cing coc va chiéu sau chon
coc hop 1y nham dam bao an toan cong trinh va
tinh kinh t& (khong nén ting qua 16n do cing va
tang chiéu sau chon coc).
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