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TOM TAT

Viéc danh gid anh hwong cia nén dwong ddp dén bién dang hin khu viee lan cdn la can thiét, dic
biét trong trong hop ton tai cdc cong trinh nhay cam véi bién dang hin va lin léch. Gidi phdp
twong coc thép gom coc van hodc coc ong véi chiéu dai dong nhat hodc khéng dwoc xem xét nhuw
mot bién phdp kiém sodt bién dang lin. Viéc sir dung phwong phdp phan tir hitu han d@é phan tich
cdc mé hinh bang mém Plaxis cho thdy tiwong coc két hop cé hiéu qua ré rét trong viéc giam thiéu
tac dong cua nén dcfp dén khu vue lan cdn.

Tir khéa: Bién dang hin, nén dwong ddp, twong coc thép, tiong coc thép két hop
ABSTRACT

The assessment of the impact of the embankment on settlement deformation in the surrounding area
is necessary, especially in the case of structures that are sensitive to settlement and differential
settlement. Steel pile wall solutions consisting of sheet piles or pipe piles with uniform or no length
are considered as a settlement deformation control measure. The use of finite element method to
analyze Plaxis software models shows that the combined pile wall is significantly effective in mini-
mizing the impact of the embankment on the surrounding area.

Keywords: Settlement deformation, embankment, steel pile wall, combined steel pile wall

1. GIOI THIEU chong, chinh xac, dong thoi dap ung cac yéu

Gidi phép st dung twomg coc dé gidm cau ve ky thuat, tham my (Hinh 2).

thiéu anh huong cua nén duong dép 1én cong
trinh 1an can s€ dam bao su an toan cho cong
trinh. Khi khong sir dung hé thong tudong coc
(Hinh 1a), tai trong nén dap giy ra do lun cua
nén va anh huéng dén cong trinh 1an can. Khi
sir dung hé thong tudng coc (Hinh 1b) cong (a) (b)
trinh an toan.

Hinh 1. Minh hoa hé thong tuong coc dé giam
Tudng coc cb thé duoc thi cong tir coc thiéu anh huong cua nén dap 1én cong trinh

van hodc coc dng thép. Su phat trién ciia khoa Dang chu y, cong ngh¢ Press-in cho phép

hoc cong nghé, dic biét 1a su xuat hién cia
cong ngh¢ thi cong coc Press-in, da mang lai
kha nang lép dat hé tuong coc mot cach nhanh

thi cong coc dng thép xuyén qua cac 16p dat
da c6 do cing cao ma cac phuong phap truyén
théng khong thé thuc hién.
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Hinh 2. Cong ngh¢ Press-in trong thi cong tuong
coc ong thép va tuong coc van thép

H¢ tuong coc thuong duoc thiét ké véi
cac coc ¢6 chidu dai ddng nhét (Hinh 3), trong
d6 miii coc co thé xuyén hodc khong xuyén
vao tang dat chiu lwc. Khi miii coc duoc cim
vao 16p dat chiu luc, hé tudng coc dat hiu qua
lam viéc cao hon do ting kha nang chiu tai va
6n dinh. Tuy nhién, diéu nay lam ting chiéu
dai coc, dan dén chi phi thi cong cao. Nguoc
lai, néu miii coc khong xuyén vao téng chiu
luc, chi phi xay dung dugc giam, nhung hi¢u
qua chiu lyc va on dinh cta hé tuong co thé
bi suy giam.

Hinh 3. Giai phap tudng coc tmyén ‘ghéng voi
cac coc co chiéu dai dong nhat

Mot giai phap cai tién [1] duge d& xuit
va ap dung la hé tuong coc két hop, trong do
tuong dugc cAu tao tir hai loai coc c¢6 chiéu dai
khac nhau. Céac coc ngin, khéng xuyén vao
tﬁng dét chiu luc, duge bd tri xen k& véi cac
coc dai ¢6 mili cim siu vao 16p dét chiu luc
nham ting cudng kha ning chiu tai tong thé
ctia hé két cau (Hinh 4). Vira dam bao hiéu
qua lam viéc, vira toi uu hoa vat liéu va giam
chi phi thi cong.
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Sheet pile

Floating Sheet pile

Hinh 4. Giai phap tudng coc voi cac coc

c6 chiéu dai khong dong nhat

2. PHUONG PHAP NGHIEN CUU

Mot s6 nghién ctru [2], [3], [4], [5], [6], [7]
nghién ctru tuong coc chi ra phuong phap phan
tir hitu han (PTHH) dugc ap dung dé phan tich
anh hudng cua nén duong dap dén cac cong
trinh 14n can. D6i véi cac truong hop khong
ap dung bién phap gia c¢b hoic st dung tudng
coc ¢o chiéu dai déng nhat, bai toan duoc
dua vé bai toan phang va md phong bang mo
hinh PTHH hai chiéu (2D) sir dung phan mém
PLAXIS 2D. Nguoc lai, voi truong hop tuong
coc c6 chiéu dai khac nhau, md hinh ba chiéu
(3D) duoc xay dung va tinh toan bang PLAXIS
3D [8], [9] nhdm phén 4anh chinh x4c hon diéu
kién lam viéc khong dbi xtmg cta hé két cau.

2.1. M6 hinh ddt nén

Trong md hinh hai chiéu (2D), nén dit
dugc roi rac héa bang cac phan tir tam giac
v6i 15 nat (Hinh 5a). D6i véi md hinh ba
chiéu (3D), qué trinh roi rac hoa duoc thyc
hién bang cac phan tir tir dién c¢6 10 nat (Hinh
5b). Cach lya chon phan tir hitu han cho phép
mo ta chinh x4ac hon su phan bd Gmg suét va
bién dang [10] trong khéi dat nén dudi tac
dong cua tai trong va diéu kién bién.

nodes
15-node triangle

(a) Phan tir 2D

(b) Phan tir 3D

Hinh 5. Cac dang phan tr st dyng trong
md hinh héa nén dat
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2.2. M6 hinh két cdu twong coc:

Céc phan tr tdm (plate elements) dugc
sir dung dé mé phong tng xir co hoc cua hé
tuong coc trong mo hinh s6. Mo hinh vt liéu
ap dung cho tuong coc duoc gia thiét 1a dan
hdi tuyén tinh nham phan 4nh dic tinh tng xtr
tuyén tinh trong giai doan lam viéc ban dau.
Chiéu day quy ddi cta phan tir tim dwoc xac
dinh theo cong thirc sau:

EI

d, =, 12— 1
1 (D

eq

trong do: deﬂ 1a chiéu day quy ddi (mm); ET 1a
d6 cung chong uon (N.m?); EA do clirng chong
kéo nén (N/m?).

Dé md phong sy trugt tach gilta tuong
coc va dat nén st dung phan tir tiép xtc tai bé
mat tudong coc, thong qua dac tinh cua dat nén
xung quanh ¢ xét dén hé s6 giam cuong do
R. , theo cac cong thuc sau:

inter’
ci = Rint er csoil (2)
tan (Di = Rint er tan (Dsail (3)

trong do: R 12‘1’ hé sb giém cuong do; C, la
cuong Fi(f) dinh ket tai mat ti€p xuc; ¢, 1a luc
dinh ket (kN/m?); ¢_ 1a géc ndi ma sét (d9).

2.3. Ludi phan tir va diéu kién bién:

Trong qua trinh phan tich bang phuong
phap phan tir hitu han, mién hinh hoc cua bai
toan duoc roi rac hoa thanh cac phén tir nho
hon théng qua qué trinh chia lu6i. D6i véi mo
hinh hai chiéu (2D), mdi nut c6 hai bac ti do,
tuong tng v6i chuyén vi theo phuong x va y
(Hinh 6). Trong khi 6, & mé hinh ba chiéu
(3D), mdi nit s& hitu ba bac tu do, bao gém
chuyén vi theo cac phuong x, y va z, din dén
hé phuong trinh dai s6 c6 kich thudc 16n hon
va yéu cau tinh toan cao hon.

Phén tir _|

- Nt —_]

Hinh 6. Cac phan tir va nit trong mot
mo hinh 2D

Phan tich phan tir hitu han sé& tién hanh
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theo ba budc cia Wiberg, 1974 [11] nhu

(Hinh 7).
K-8 Ll
L Ll
= h J -
! |
Generate elements Element analysis System analysis

Hinh 7. Cac budc phan tich phan tir hitu han

Trong phin mém PLAXIS, cac tity chon
thiét lap mac dinh cho kich thudc ludi bao
gom: ludi rat tho, ludi tho, ludi min va ludi rat
min (Hinh 8a, 8b). Néu can dd chinh xac cao
hon thi can tang d§ min cua ludi. Néu toan bo
mé hinh can dugc 1am min, thi st dung chtrc
ning Global coarseness dé thay doi kich thudc
phan tir ca phuong dimg va ngang vé6i khoang
tir rat tho dén rat min.
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(b) M5 hinh 3D
Hinh 8. Ludi phan tir cia m6 hinh

Céc diéu kién bién trong mo hinh 2D va
3D duoc thiét 1ap tudn theo nguyén tic co
hoc dé dam bao md phong chinh xac ung xir
thuc té. Cu thé, tai cac mat phéng bién dung,
chuyén vi theo phuong ngang dugc khéng ché
trong khi van cho phép chuyén vi tyr do theo
phuong dimg. Bién diy mé hinh bi khdng ché
chuyén vi theo ca hai (2D) hodc ba phuong
(3D), nhdam mo phong 16p nén cb dinh. Mit



Tap chi Khoa hoc va Cong nghé Truong Dai hoc Xay dung Mién Tay (ISSN: 3030-4806)

bién trén duoc dé tu do, cho phép chuyén Vi
theo tat ca cac phuong, ddm bdao phan anh
ding tac dong cua tai trong ngoai (Hinh 9).

|
I s

Ux=0, Uy te do

If
Hinh 9. Biéu kién bién M6 hinh 2D, 3D
3. PHAN TiCH SO PHAN TU HUU HAN

Ux=0,Uy=0

O N
|

=t
- o

*

Bai toan: Nén dép co bé rong dinh 6m; bé
rong ddy 20m; chiéu cao nén dap 3m; chiéu
day 16p dat yéu 25m; chiéu day 16p dat tot Sm
(Hinh 10).

Nén ddp, cao 3m
8 g

3 6 7 2

Pat yéu, day 25m

| pattdt, day 5m .

0 X 1

Hinh 10. Mb hinh nén duong dép

S6 liéu co 1y cua cac 16p dat (Bang 1, 2
va 3).
Bang 1: S6 lidu cua dat tot

Thong $6 KAy Loai dat DcTn
hiéu Vi
M6 hinh vat li¢u Model | MC -
Tinh chat thoat nudc | Type - -
Dung trong rieng TN | y_ | 18,0 |kN/m’
Dung trong riéng BH | y__ 19,0 |kN/m?
Hé s6 tham theo X k, 1,0 | m/day
Heé sb thdm theo Y k. 1,0 | m/day
M6 dun bién dang | 1,12.10° | kKN/m?
Heé s6 poisson A% 0,3 -
Luc dinh don vi o 20,0 |kN/m?
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Thong sb K}, Loai dét Do,n
hiéu \%!
Goc ma sat trong [0) 25,0 do
Goc truong no ] 0,0 do
Hé s6 giam cuongdo | R | 0,67 -
Bang 2: S6 lidu dét yéu
Thong sd KAy Loai dat an
hiéu Vi
MO hinh vat li¢u Model| MC -
Tinh chat thoat nudc | Type - -
Dung trong rieng TN | y_ | 17,0 |kN/m’
Dung trong riéng BH | v__ 18,5 |kN/m?
Hé sb thim theo X k 1,0 |m/day
H¢ s6 thim theo Y k, 1,0 |m/day
Mo dun bién dang W | 56107 |kN/m?
Hé sb poisson \% 0,3 -
Luc dinh don vi C.r 10,0 |kN/m?
Goc ma sat trong 0] 2,0 do
Goc truong no v 0,0 do
Hé s gidm cuongdo | R | 0,67 -
Bang 3: S6 liéu dat dap

Thong sd lf éyu Loai dat| Don vi
Mo hinh vat liéu Model| MC -
Tinh chat thoat nudc | Type - -
Dung trong riéng TN | y_ | 17,8 | kN/m’
Dung trong rieng BH | y__ 18,8 | kN/m?
Hé $6 thAm theo X k 1,0 m/day
Hé sb thdm theo Y kV 1,0 m/day
Mb dun bién dang o | 2:15.10%] KN/m?
Hé sb poisson \% 0,3 -
Luc dinh don vi C.r 1,0 kN/m?
Goc ma sat trong 0] 30,0 do
Goc truong nd \ 0,0 do
Hé s6 gidm cuong do | R | 0,67 -

3.1 Phén tich s6 PTHH nghién citu dnh
hieong ciia nén dwong dap doi véi cong trinh
lan can

M0 hinh dan déo Iy tuéng Mohr—Coulomb
duoc lya chon dé mo phong timg xur co hoc
ctia nén dét, véi nam tham sd co ban: mé dun
bién dang E, h¢ s6 Poisson v, g6c ma sat trong
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@, luc dinh ¢, va goc gian né w (Hinh 11).

Sau khi thiét lap day du cac thong s dau
vao, bai toan dugc rit gon va mo hinh hdéa mot
ntra mién tinh toan nho tinh d6i xtmg qua tim
nén duong. Qua trinh phan tich nham danh
gia anh hudng cua viéc thi cong nén dap dén
chuyén vi cac diém A, B, C, D, E va F trén
mit nén tu nhién, tai cac vi tri cach chan ta-luy
nhu Béang 4.

Bang 4: Khoang cach cac diém dén chan

ta luy

biém | H,(m) | Khoang céch céc diém (m)
A 3m 0,5H=1,5m

B 3m H=3m

C 3m 2H=6m

D 3m 3H=9m

E 3m 4H=12m

F 3m 5H=15m
e

Adveced |
tyext o Coent | o

Hinh 11. Cic thong s6 ciia mo hinh
Mohr-Coulomb

Nhéan thay chuyén vi l6n nhat ctia nén
xdy ra tai vi tri tim nén dudng, va cang ra xa
chuyén vi cang giam (Hinh 12).

102687

Hinh 12. Phan b6 chuyén vi ca nén dét
dudi tac dung cua tai dap
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Biéu d6 phan bd d6 Lan chi ra rﬁng, tai
khoang cach khoang 30m tinh tir tim duong do
ltn nén gan nhu triét tiéu (Hinh 13). Tai bién
mo hinh khoang cach 60m, nén dat khong ghi
nhan chuyén vi theo phuong thing dung, cho
théy bé rong mo hinh dugc lya chon la da 16n
dé loai trir anh hudng cua diéu kién bién dén
két qua tinh ton.

Phén b6 df lan nén dat

Chuyén vi dimg (mm)

Khoang cich tir tim nén dwong (m)
Hinh 13. Phan bo d6 1an cta nén dat

Két qua phan tich cho thiy chuyén vi
dung tai cac diém khdo sat c6 xu hudng ting
tuyén tinh theo chiéu cao nén da‘ip va dat cuc
dai khi nén dat dén chiéu cao thiét ké (Hinh
14). Tai cac vi tri A, B, C va D, tuong ung
vo1 khoang cach dén chan ta-luy 1a 0.5H, 1H,
2H va 3H, d6 ltn ghi nhan duoc lan luot 1a
32mm, 25mm, 15mm va 8.5mm, phdn anh
16 rét anh huong cua nén duong dip dén nén
dat 1an can. Trong khi dé, tai cac vi tri E va
F (céach chan ta-luy lan luot 4H va 5H), do
lan giam dang ké, chi con 4.9mm va 1.8mm,
cho thdy muc do anh hudng cia nén dap
dén chuyén vi nén dat suy giam nhanh theo
khoang cach.

Puwong cong dé lin

1.50

2.00 2.50 3.00

e Diém A (0.5H)
e==piém B (1H)
= == Diém C (2H)
Diém D (3H)
e s oo DiémE (4H)
==—=Diém F (5H)

P6 lin (mm)

Chiéu cao dz:lp (m)

Hinh 14. Puong cong d6 lin diém A, B, C,
D,E, F

3.2 Phdn tich s6 PTHH gidi phdp sir dung
twong coc thép cé chiéu dai bang nhau

Céc thong s6 hinh hoc va dic trung co hoc
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ctia nén dit cling nhu vat liéu dip dugc giir
nguyén nhu da trinh bay & cac phan trude. Hé
tuong coc thép cd chiéu dai 20m duoc bd tri
tai vi tri chan ta-luy va cim siu vao nén dat
nham ting cuong 6n dinh cho khéi ddp (Hinh
15). Cac thong sb ky thuat dau vao cua tudng
coc trong phan mém PLAXIS duoc trinh bay
trong (Hinh 16). Bai toan dugc tién hanh phan
tich bang mé hinh phan tir hitu han hai chiéu
(2D) v6i ludi roi rac hoéa phu hop.

HHE =

Hinh 15. M0 hinh hoéa bai toan tudng coc thép

Property Unit Value

Material set
Identification ==
Comments
Colour B rcs0,0, 255

Properties
d m 0.1160
v kN/m 49.00
Linear
Isotropic 73]
End bearing =]
E, KiN/m 2 210.0E6
E, kN/m 2 3
Viz 0.3100
Gyy KN/m 2 80.15€6
Gz kifm 2
Gy kiN/m 2 30. 15E6
Rayleigh « 0.000
Rayleigh B 0.000

Hinh 16. Pac tinh co ly cta tuong coc thép

Puong cong quan hé giita do 1an va chidu
cao nén d?ip tai cac vi tri A, D va F duoc so
sanh trong Hinh 17. Két qua cho thay viéc su
dung tuong coc mang lai hi€u qua ro rét trong
viéc giam thiéu chuyén vi lin ctia nén dat lan
can, voi muc do suy giam 1én dén khoang
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50% so voi truong hgp khong dp dung gidi
phap gia ¢ bang tuong coc.

So sanh dwong cong dé lan khi cé va
khéng cé twong coc
0.00 g s < BN
0. B 00 . 1.50 700 = = =2%0" = = 3.00
5.00 = =
~
~
-~

10.00 ~

_ S o —=——NoSP_A

g ~ )

g -15.00 o S e=—NoSP_D
1 ~ = =NoSP_F
=
= -20.00 == == SP20m_A
/A = + SP20m_D

25.00
—— SP20m F
30.00
-35.00 T -
Chieu cao dap (m)

Hinh 17. So sanh duong cong d6 lun khi c6
va khong co6 tuong coc

Bén canh do, ndi lyc doc trong tudong
coc ¢o xu hudng ting gan tuyén tinh theo
chiéu sau va dat gia tri cuc dai tai khu vuc
gan mili coc. M6 men udn trong coc dat gia
tri 16n nhét tai vung cach dinh coc khoang
1/5 chiéu dai coc, phan anh vi tri chiu uén
16n nhét do tuwong tac giita nén dat va két cau
coc (Hinh 18).

Phén bd néi lrc trong twdng coc

o
3

30

-
g

=

<

3.

<

g

g —»—Luc doc N
= - = =LyccitQ

X Mo men M

A
eu sau

Chi

Gia tri ndi lre (KN/md di véi N va Q; KN.m/md déi véi M)

Hinh 18. Phan b ndi lye tudong coc theo
chiéu sau
3.3 Phan tich s6 PTHH gidi phdp sir
dung twong coc thép cé chiéu dai khéng
bang nhau

Céc thong s6 hinh hoc, dic tinh vat liéu
ciia dat nén va dat dip da duoc trinh bay &
trén. Tuong coc thép két hop boi coc co chiéu
dai 25m va 15m b tri tai chén ta luy cta nén
dap nhu (Hinh 19). Sir dung mé hinh 3D cac
phén tr tiép xtc duge gan doc theo tudong coc
dé mo phong sy trugt tach gitta tuong coc va
nén dat.
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Nén dép: Cao 3m,

réng dinh 6m va
réng day 20m

Hinh 19. Giai phap st dung tudng coc két hop

Két qua cho thay hiéu qua cua tuong coc
dang két hop giam thiéu anh huéng cia nén
dép dén chuyén vi lan cua cac diém A, D, F 1a
1 rét thé hién & (Hinh 20, 21 va 22).

0.0 Duong cong do lan tai diém A (0.5H)

0.
-5.00

e K60

-10.00 coc

== Tuimg

-15.00 coc 15m

-20.00

Do lin (mm)

e Tuomg
coc
25 15m
= = Tuong
coc25m

-25.00

-30.00

e —

-35.00

Chiéu cao d:';p (m)

Hinh 20. Budng cong lan tai diém A khi sir dung
cac giai phap tuong coc khac nhau

Duing cong dé lin tai diém D (3H)

el
ORE050 100 TH6® = 20 = =250 = =300

E\
AN

N\,
\‘\‘Iﬂ_
\

= = = Tudng
coc 25m

0.00

0.4
-1.00

—KhOng

-2.00 coc

-3.00
=@ Tuing

-4.00 coc15m

-5.00

e Tudmg
coc
25_15m

-6.00

Do lin (mm)

-7.00

-8.00

-9.00

-10.00

Chiéu cao dép (m)

Hinh 21. Puong cong lun tai diém D khi st dung
cac giai phap tuong coc khac nhau

Duong cong do lan tai diém F (SH)

0.00 &
0.4 0.50 1.00 1.50 2.00 2.50 3.00
-0.20
\\b\\ K hi61g
-0.40 \ \.‘ coc
o \ —5‘"\_
- =@ Tuomg
E -0.80 coc15m
£ N —
= -1.00
= Tud
o - - ong
E 1.20 coc
a0 25_15m
-1.60 \ = = Tudng
\ coc25m
-1.80

-2.00

Chiéu cao dip (m)

Hinh 22. Puong cong lun tai diém F khi sir dung
cac giai phap tuong coc khac nhau
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4. KET LUAN

Nghién ctru sit dung phuong phap phan tir
hitu han (PTHH) nhdm phan tich anh hudng
ciia nén dép dén bién dang lun tai khu vuc lan
can, dac biét trong bdi canh ¢6 sy hién dién
clia cac cong trinh nhay cam véi lun tong va
lun léch. Viéc danh gia chinh xac mic d6 anh
huong 1a co s& quan trong dé dé xuat cac giai
phap kiém soat bién dang trong qua trinh xay
dung nén duong.

Trén co so do, nghién ctru dé& xuat giai
phap str dung tuong coc thép nham giam thiéu
tac dong bat loi cua nén dip duong 6 to dén
cac cong trinh lan can. H¢ tuong coc cod thé
duoc thi cong tir coc van hodc coc 6ng thép,
v6i chiéu dai ddng nhat hodc khong dong nhit
tuy thude vao diéu kién dia chét va yéu cAu
ky thuat.

Pau tién, md hinh PTHH hai chiéu
(2D) duoc st dung dé danh gia hiéu qua ky
thuat cua phuong an tudng coc c6 chiéu dai
ddng nhat. Két qua phan tich cho thiy giai
phéap nay gitp giam dang ké bién dang ltn
trong khu vuc lan cén, ddng thoi dam bao
hiéu qua vé mat 6n dinh va kiém soat dich
chuyén nén dat.

Tiép theo, mé hinh PTHH ba chiéu (3D)
dugc ap dung dé phan tich phuong 4n tuong
coc két hop c6 chidu dai khong dong nhét. Két
qué cho thay phuong 4n nay mang lai hiéu qua
ky thuat vuot trdi trong viéc giam thiéu bién
dang lan, dic biét trong cac diéu kién dia hinh
va dia chét phirc tap, qua d6 khing dinh tinh
kha thi va uu viét clia giai phap tuong coc két
hop trong thuc tién thi cong nén dip dudng
giao thong.
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