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Danh gia he sé tap trung ung suat dau coc vdi
vai dia ky thuat bang thi nghiém hién truong

Evaluation ratio of the vertical stress on top the cap pile combine geotextle by full - scale

experiment model
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TGM TAT

Ndi dung bai viét trinh bay céach xac dinh hé s tap trung tng suat dau
coc trong gidi phap hé coc bé tong cdt thep (BTCT) ket hp vai vai dia
ki thuat bing thi nghiém hién truang. Giai phap he coc BTCT ket hop
vai vai dia ky thudt cang trd nén phd bign va ing dung rong réi hon
khi hiéu qua ca giai phap thist thuc. Tuy nhién viec thigt ke giai phap
x(r Iy nén hién nay chi dua vao két qua phan tir phuong phap phéan tir
hitu han ma chua ca sy kiém ching thuc t€. Bai bao dua ra ket qua
kigm chimg thyc t& he sd tap trung img sudt ddu coc dé tir do danh
gié hieu qué cia giai phap xtr Iy nén ddi vai cong trinh xay dung, gidp
ngudri thigt ke oo the thigt ke an toan tigt kiem hon.

Tir khaa: Gia cuing véi dia ki thuat; cung vom; cang trinh dap.

ABSTRACT

The content of the article presents the determination ratio of the
vertical stress on top the cap pile in the solution concrete pile
systems combine geotextle by full - scale experiment model. The
solution concrete pile systems combine geotextle is an interesting
technique and more purpose, which effective solution is actual.
However when design this soft ground treatment solution only
base on the result finite element analysis, which don't retest. The
main content of the paper is present the ratio of the vertical
stress on top the cap pile so that evaluate effective of the soft
ground treatment solution, which can help designer calculate
more safety and economic

Keywords: Geosynthetic reinforced:; arching; Embankment.

1. DAT VAN BE

PBSCL ¢6 kién tao dia chat tré, trén 90% dién tich dat mat la
yéu. Sy phat trién kinh té viing trong nhiing ndm géan day da thuc
ddy su hoi nhap cong nghé xay dung dé dap Uing nhu cau kinh té.
VGi chd truong phét trién co sé ha tdng cho khu vuc nhiéu cong
trinh giao théng dudng cao téc, cang hang khong, kho xudng
dugc xay dung véi quy mo I6n. Tuy nhién viéc xay dung céng trinh

trén nén dat yéu ctia khu vuc BBSCL thudng phai d&i mat vai nhiéu
van dé nhu lan ndt, bu lan,,. DE gidi quyét van dé nay nhing giai
phap nén théng thudng la thay thé dat yéu va bu lun hoac gia tai
trudc hodc xtr ly bat tham két hop gia tai trudc. Hién nay, trudc
thuyc trang nguon cat ngay cang khang hiém va gan nhu khéng tai
tao, gia thanh s dung dén cong trinh kha cao, do d6 véi su hoi
nhap vé cong nghé, khoa hoc ky thuat nhirng nam gan day c6
nhiéu gidi phap mdi dé x ly van dé nay. Mét trong nhing giai
phap xtr ly hiéu qua va ting dung nhiéu hién nay la giai phap xt ly
nén bang coc BTCT két hop vdi vai dia ky thuat. Tuy nhién viéc
thiét ké va thi cong con nhiéu han ché. Do dé mét sé céng trinh
khi trién khai thi cong chua dat hiéu qua nhu tinh toan, trong s6 d6
c6 Metro Hung Lgi, TP Can Tho, Nha diéu hanh xe Phuong Trang,
huyén Cai B, tinh Tién Giang, kho cang bién Duyén Hai tinh Tra
Vinh.... Nguyén nhan chinh hién nay la thiét ké chu yéu dua trén
phan tich t& m6 hinh tinh bang phuong phap phan ti hitu han ma
chua kiém chung béng két qua thi nghiém hién truéng dé tu dé
quyét dinh giadi phap thiét ké. Viéc xac dinh hé s6 tap trung Ung
sudt dau coc tir thi nghiém hién trudng trong giai phap xt ly nén
bang coc BTCT két hgp vai vai dia ky d€ danh gié hiéu qua cla giai
phéap d&i véi cdng trinh xay dung, gidp ngudi thiét ké cé thé thiét
ké an toan va tiét kiém hon, diéu nay hoan toan phu hgp véi thuc
té khi thi cdng xay dung céng trinh.

2.COSOLY THUYET

2.1. Ly thuyét hiéu iing vom
2.1.1. Theo Terzaghi

Cz+ 0 O

trap - door

Hinh 1. M6 hinh phan tich cung vom cta Terzaghi [1],
Terzaghi (1943) da thuc nghiém xac dinh hé s6 cung vom
théng qua mé hinh clra sap. Trong mé hinh ctra sap gan nhu
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80% khoi lugng cat & chiéu cao dap 2/3 bi trugt xudng, cling
thuc hién mé hinh tuong tu khi thay d6i dé lén cta sap.
Terzaghi nhan thay khi S = h thi lugng cat trugt xuéng Ung vdi
chiéu cao > 2/3h. Tu thuc nghiém trén éng da xdy dung céc
phuong trinh trang thai tng suat nham ching minh cé hién
tugng cung vom trong dat dap dugc thé hién nhu hinh 1.

Phuang trinh can bang Ung suat

(0,+do )*S—-0,*S+2r_dz—-dG=0 (1M

Vi 0z: ing suat ding

™z: Ung suat cat trong mat xz

S: chiéu réng clia sap

G: trong lugng dat trén clra

y: dung trong dat

Phuong trinh tuong ducng

do, *S=y*S8dz—-2r_dz

Theo Mohr-Coulomb ting suat cat pha hoai

. =C+o, tang

V6i C' va @' la lyc dinh va géc ma sat trong clia dat.
Ung suat ngang
0x = 0*K v&i K : Hé s6 &p luc ngang.

Ung sudt ding o~ kPa
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Hinh 2. Biéu d6 phan bé ting sudt trong dét dp trén ctta sap theo Terzaghi [2]
Phuong trinh dugc viét

do.*S =y*Sdz—2(C +0_K tan ¢ )dz 4)
Phuong trinh vi phan

' *
(do-zjzidz— 2C dz—2K tangodz 5)

o o s*o, s

z z

Giai phuong trinh vi phan
S* ]/—2(?y /S 2Ktanp —2/<|an¢'§
o —Q{l_e !PX +p*e (6)

* 2*K*tang

Theo két qua thuc nghiém Terzaghi xac dinh K =1. Giai phuong
trinh 6 tim muc d6 gia tdng Uing sudt ding gita hai bé méng. So
sanh Uing sudt ding gita hai bé& mong va muc dé gia tdng Ung suat
ding trong nén dat. D€ tao ra cung vom muc dé gia ting Ung suat
trong nén phai thap hon nhiéu so vsi miic do gia tang Uing suat
dung trén bé méng.

2.1.2. Theo Nordic Guideline

Phuong phap Nordic Guideline phan tich cung vom trong dat
theo dang hinh ném dugc dé nghi boi Carlsson (1987), theo
phuong phap nay géc tao thanh cung vom la 30° phan I6n tai
trong dugc truyén xudng dau coc cé6 dang hinh ném, chiém
khoang 80% tai trong. Trong khi nén dat yéu ganh chiu 20% tai
trong Ung véi 2/3 chiéu cao dat dap dugc thé hién nhu hinh 4 [4].
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Hinh 3. Dudng (ing suat cat khi ctta sap dich chuyén nhd theo Terzaghi [2]
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Hinh 4. Hinh ném cla khdi dét a) theo 2D; b) theo 3D dé nghi béi Carlsson [2]
Trong lugng cla khéi dat theo 2D dugc tinh nhu sau

b-a)’
o o=ar
4tanl5 @)
V@i a: bé rong coc; b: khodng cach 2 coc tinh ti tim; y: dung
trong dat dap.

Theo Svant (2000) dua ra phuong phap tinh khéi dat 3D

w :l{sz— ! [(a+H‘[anﬁ)3 —aﬂ}
2a 6tan B ®)

V@i a: bé rong coc; b: khodng cach 2 coc tinh ti tim; y: dung
trong dat dap; H: chiéu cao khéi dat dap; B: d6 déc mat ném.

2.1.3. Theo Vién tiéu chuan Anh (1995)

Phat trién do Jones (1990) dua nghién clu ctia Marston va
Anderson (1913) vé cung vom trong dinh ctia nhém coc nhu hinh 5.

P = Tdi trong ngodi
INIIRERRERERRRRRRRRNARIANNY

Cung vém . S _ Lép vii dja
Tbénchn - |, o~ - ke bt
H __./ 'x_‘ y "

e
)

Hinh 5. Bén cu theo Vién tiéu chudn Anh [3]
Phan tich cung vom dua trén ty s6 gifia Gng suat ding trén
dinh coc va iing suat ding trén nén dat yéu, P’'c/ov
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2
r=a| %]
H

Trong dé: Cc: Hé s6 cung vom

Cc =1.95(H/a)- 0.18 cho coc chéng (khéng chiu udn)

Cc = 1.5(H/a)- 0.07 cho coc treo va céc coc khéc (thong thudng)

2.2 Hé sé tap trung (ing suat dau coc

Ung suat do tai trong ban than va tai trong ngoai tac dung lén
dau coc théng qua I6p vai dia ky thuat. Trong khi vai dia ky thuat
c6 cudng do cao khong bi xé rach dudi tdc dung cla trong luc thi
gan nhu tai trong dugc truyén nhu hinh 6.

| B |

|
LUl
i

9

1

Ge
Hinh 6. Su truyén tdi (trong lugng bén than, téi trong ngoai) Ién vdi va dat nén [4]
2.2.1. Theo Mc.Nulty va Kempton
Theo Mc.Nulty (1965) va Kempton (1998) hé s6 tap trung tng

suat phu thudc vao biéu thic sau:

£,
HH +q,

Ap luc diing trung binh phan bé 1&n vai Py

Tai trong trung binh ngoai phan bé trén nén dap qo

Luccang vai T

Khi p = 0: Xuat hién cung vom hoan chinh

Khi p = 1: Khéng xudt hién cung vom.

Trong lugng ban than dat dap y

2.2.2 Theo Han

Theo Han (2003) danh gia hé sé tap trung tng suat théng qua
biéu thuc sau:

n=
% (11)
V6i Oc : ting sudt dding phan bé trén dau coc

Os: Ung suat ding phan bé trén dat gilra hai coc

2.2.3. Theo Schimidt

Theo Schimidt (2004) danh gia hé sé tap trung Ung suét thong
qua biéu thuc sau:

%
tkp=2- O 4
O y*H*A, (12)

O Ung suat ding phan b6 trén dau coc

y: Trong lugng ban than dat dap

H: Chiéu cao dat dap

Ac: Tiét dién ngang ctia coc

Tai trong ngoai va trong luong ban than dat dap truyén xudng
nén dat yéu bén dusi théng qua I6p vai dia ky thuat. Trén vai dia
ky thuat sé cé su phan bé lai tng suat. Dudi tac dung cda tai trong
(tai trong ngoai va trong lugng ban than) sé lam cho khéi dat duy
chuyén xudng va dugc can tré bdi stic khang cét T (stic khang cét

gilila cac hat dat khéng hodc it duy chuyén (trén dau coc) va cac
hat dat duy chuyén nhiéu (& gita coc). Stic khang cat nay sé lam
giam ap luc ding clia I6p dat dap do dé sé gia tang tai trong trén
dau coc, gia tdng Ung suat dau coc hay con goi la tap trung ng
suat dau coc.

L6p vai dia ky thuat sé phan bé lai ting suat lam giam Ging suat
tac dung Ién nén dat yéu. Lugng Uing suat gidam nay sé dugc tap
trung lén dau coc do d6 lam gidm bét 1Gn dat nén gidra hai coc. Su
gidm chuyén vi clia khéi dat gilta hai coc la do ting sudt cit T gilta
khoi dat gitra hai coc va khéi dat trén dau coc. Tai trong ding
trong nén ddp chuyén ti€p mét phan trén dau coc.

Trong trudng hgp khi mat phang vai dia ky thuat hoan toan
phéng, khéng c6 d6 Iun khac nhau, khéng cé chuyén vi gilia dat
nean va khéi faat dap bén trén, thi cung vom clia dat, ing suat
kéo do tai trong ngoai tauc duing lean nén dat yéu khéng thé phat
trién. Trong trudng hop nay viéc tp trung Ung suat dau coc van c6
nhung rat it la do su tuong quan d6 cliing clia vat liéu lam coc va
d6 cling nén dat yéu bén dudi.

3.MO HINH TiNH

Mo hinh xt ly nén dudng bang coc bé téng cét thép két hop
vai dia ky thuat dudi khoi dap chiu tai phan bé déu khdp dugc mé
td trong hinh 7.

Za

Tdi trong ngodi

=r

Két cdu 4o duding BTCT *

Ldp cdt ddp
- Vai dia ki thugt

Su hinh thanh cum vom trong I6p cat dat dap thong qua anh
hudng hiéu tng mang cua vai dia ky thuat dugc thé hién trong
hinh 8.

§u_i A A A A ! I

! e :
ir . - :Cung vom | : \ :
-~ T e TN L s T
AN L LT IN A |
3 Y Unn__v_f_ai X !

Hinh 8. Su hinh thanh cung vom [4],[6]

3.1 Kha nang kéo cang vai khi gia tai

3.1.1 Theo Tiéu chuan Anh BS 8006 (1995)

Theo Tiéu chudn BS 8006 (1995) tinh toan kha nang kéo cang
cla vai trén dau coc dugc tinh toan dua trén nguyén ly truyén tai
trong dat dap va tai trong ngoai lén vai théng qua cac g6i d& (dau
€oc) nhu cong thuc (13).
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_WT(S—a) ; 1

rp 2a 6& (13)
Trp: Luc kéo trong vai trén 1m
WT: Tai trong th&ng diing phan bé trén vai gilta cac coc
€: Bién dang dai (%) cua vai dia ky thuat.
Phuong trinh:
Tip = 0s(s-a)Q
os: Ung suat do dat dép gay ra trong vai
Q: Hé s6 khdng thi nguyén lién quan dén bién dang léch cda vai
s: Khoang cach gilra hai coc
a: Kich thudc canh coc

Q:i[ 2y
4|l (s —a)

y: D6 vong cla vai [3]

3.1.2 Theo Zaeske (2001) va Kempfer (2002)

Theo Zaeske va Kempfer da sa d6 hoa cung vom trén dau coc
dua trén két qua thi nghiém mo hinh cla Zaeske (2001) tac gia da
thiét 1ap phuong trinh vi phan dudng ting suat nhu hinh 9.

L=
2y

= o I o = A ]
X I S —
Y L
W ey o
..._ll' j. I
L N

Hinh 9. Thiét 1dp phuang trinh vi phan dutng ting suat [4],[6]
Phuang trinh vi phan biéu dién trang thai can bang (ing suat:

S,
—0.dA, + (o, +do.)dA, — 40 ,dA, sin [%} +ydV =0
(14)
Phuang trinh vi phan biéu dién luc kéo cing trén vai

d2z 45 +C—x
dx2 H H

(15)
Véi
Lo 1.2 . 1.2
2.0 1+(z ) dx+2.] [1+(z )" .dx-1
w 4 y2] (6]
H = (0] _ z _
! 1.2 J 1.2
2.f(l+(z ) ).dx+2.f[l+(2 ) j.dx
w . P
0 i (16)
Trong do
Zy, (x):Al’W.eaW.x+A2,W.e_aW.x-ng 0<x<i
w

' o, X -y, X
ZW(x):aW.[ALW'e w _AZ,W'E w J

Luc kéo cua vai khi gia tai.
S(x) = e(x)/J = H.ﬂl+zv2(x) (18)

4. MO HINH THi NGHIEM

4.1 M6 hinh thi nghiém hién truong

M6 hinh ty 1é thuc 1:1 dugc xay dung toa lac tai Qudc 16 60 trén
dia ban xa Tan Thach huyén Chau Thanh tinh Bén Tre.

M6 hinh dugc xay dung véi 16 coc bé tong cbt thép cé B.20,
chiéu dai coc L = 14m gém 02 mé dun méi mé dun 7m. Vai dia ky
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thuat loai dét cudng dé cao kha nang chiu kéo dat 100 kN/m &6
gian dai t6i da dat 10%. Cat dap la cat hat to. Cat dap gia tai la cat
min, chiéu cao dap dat 1,5m.

4.2 Két qua mé hinh thi nghiém hién trudng

4.2.1 Do ling suat phan bé

Nguyén ly lam viéc cta thiét bi do, ciing nhu tinh toan gia tri
Uing suat tai cac dau do.

Dudi tac dung cla ap luc, tdm kim loai mong bién dang dan
hoi, lam thay dé&i dién trg cGla cdm bién dan dinh trén tdm kim loai.
TU su bién déi dién trd clia cdm bién, cudng dé dong dién qua cdm
bién ciing thay d6i. Bang thiét bi do, c6 thé ghi nhan su bién déi
cta dong dién theo tiing ap luc tac dung lén tdm mong.

Vat liéu dung ché tao cam bién la vat liéu dan dién, c6 quan hé
gilta bién dang va dién tr& biéu hién qua ty sé gilia bién thién
tuong doi cta dién trg vai bién thién tuong ddi cta chiéu dai cam
bién goi la hé s6 cam bién.

Vi tri dat cac thiét bi do (ng suat dugc thé hién trong hinh

10a,b.
; P
= Pzis
ﬂ Pxi4g
- Peda
G__ --’r:—’ﬂcu:
o - g £ T
e *'”_ p ~ -
|zo0] 50 200
Hinh 10a. Mat cat Iap thiét bi do
e o LS00

Ry

Hinh 10b. Mét bang lap thiét bi do

Cac dau do tng suat trong mo hinh thi nghiém dugc dat tai
céc vi tri nham thu thap céc gia tri Ung suat tai cac diém dé phan
tich anh hudng cda hiéu ing vom trong gidi phap thiét k& xu ly
nén nay. Cac thiét bi dugc dat trén tam dém phdng nham tranh
l&ch thiét bi trong qua trinh thi nghiém.

Ps7 la dau do ap luc nudc 16 réng dat tai gilta khoang cach 02 coc

Ps3 la dau do ap luc nudc 16 rdng dat tai gilta tam 04 coc

Ps9 la dau do Ung sudt dat trén dau coc nhung dudi I6p vai dia
ky thuat

Ps1 la dau do ung suat dat gilra 02 coc nhung trén I6p vai dia
ky thuat

Ps4 la dau do Uing suat dat trén dau coc do ting suat dung theo
phuong ngang
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Ps8 la dau do Ung sudt dat cach coc ¥4 khoadng cach coc nhung
trén I6p vai dia ky thuat

Ps10 la dau do Ung suat dat trén dau coc nhung trén 16p vai dia
ky thuat

Ps14 la dau do Ung suat dat trong I6p cat dap cach dau coc
0.4m theo phuang dung

Ps11 la dau do Ung suat dat trong I6p cat dap cach dau coc
0.8m theo phuang dung

Ps6 la dau do Ung suat dat trong I6p cat dap cach dau coc 1.2m
theo phuong ding

Ps2 la dau do Ung suat dat trong I6p cat dap cach dau coc 1.6m
theo phuong ding

Két qua do & cdp tai trong ngoai tuong Ung 1,5m (dat dap gia
tai 24kN/m?) dugc thé hién trong bang 1.

Bang 1 Gi4 tri Uing sudt tai cac diém do (kN/m?)

Sélan do | Ps7 Ps3 Ps9 Ps1 Ps4

1 0 0 0 0 0

2 0.64 0.64 8.749 0.275 0.053
3 0.917 0.353 16.481 0.737 0.488
4 1.009 0.434 213 1.109 0.942
5 1.101 0.515 25.046 1.389 0.544
6 1.101 0.557 28.384 1.765 1.598
7 1.194 0.557 32.877 2.143 2.099
8 1.194 0.598 35.862 2.619 2.486
9 1.286 0.724 41.161 3.195 3.02
10 1.658 0.851 47.818 3.678 3.504
11 1.658 0.766 52.909 4.264 3.089
12 1.565 0.682 58.145 4.166 3.364
13 1.751 0.808 64.491 4.657 3.858
14 1.751 0.64 87.57 5.749 5.118
15 1.751 0.557 94.801 5.95 5.273
Ps8 Ps10 Ps14 Ps11 Ps6 Ps2
0 0 0 0 0 0
0.618 1.184 1.485 0.608 1.323 1.519
1.691 1.89 2.09 0.959 1.457 2.08
2.87 2.816 2.804 1.321 1.728 2.367
3.881 3.549 3.318 1.543 1.728 2.954
4.906 4.187 3.629 1.618 1.934 3.557
6.133 5.16 4.361 2.076 2.004 4.098
7.474 6.153 5.101 2.231 2214 4.653
8.837 7.278 5.958 2.708 2.356 4975
10.819 8.894 6.934 3.034 2.428 4.894
11.523 9.246 6.934 2.789 2.428 5.302
12.231 10.196 7.373 4315 2.717 5.633
13.459 11.162 7.925 4.493 2.79 5.968
15.96 13.642 9.154 4.582 3.085 6.479
16.807 14.405 9.834 5.036 3.085 6.565

Gia tri ing suat do duoc qua 15 lan do thong qua cac dau do
dugc dinh vi trong mo6 hinh thuc nghiém.
Biéu dd (rng suat tai cac dau do

=—5id frj (g suat tai cac diém
WNim2) Ps?

i i (ng suat ta cic diem
m2) Fs3

(mg suat tgi cde diém

ng sudt (kN/mz)

i cde diem
1
i e diém
54 fin o (fén)
i fri (g swat g cdc diém
do (WNim2) Ps2

Hinh 12. Duting ting sudt tai cac thiét bi qua cac lan do

Ung suét c6 khuynh huéng tap trung & dau do PS9, trong khi
gidm nhiéu & dau do PS1. Cho thdy kha ning dich chuyén (ing suat
vé nai c6 d6 cling thay déi dang ké, viéc dich chuyén tng suat gép
phan hinh thanh nén anh hudng cta hiéu ting cung vom, tao nén
hién tugng tap trung ting suat dau coc.

5. KET LUAN VA KIEN NGHI

M6 hinh thi nghiém 16 coc v6i khodng cach coc 1m, chiéu cao
dap gia tai khoang 1,5m. Hé s6 tap trung Ung suat dau coc khoang
n = 10.84, ing suat phan bé trén nén dat yéu dat as = 5.95 kN/m2
trong khi tng suat tap trung dau coc oc = 64.49 kN/m2.

Néu bb qua mét phan tac dung clia hiéu ting mang vai dia ky
thuat thi hé s6 tap trung Ung sudt dau coc n = 2.5, (ing suat phan
b6 trén nén dat yéu dat os = 5.95 kN/m? trong khi (ing suat tap
trung dau coc oc = 14.4 kN/m2.

Tu két qua thu dugc, cho thdy giadi phap xu ly nén theo
phuong phéap nay cé thé ing dung tét cho viéc x ly nén dudng,
kho xuéng céng nghiép trong diéu kién dat yéu déng bang séng
Cliu Long, rdt ngan dugc thdi gian thi céng so véi nhing phuong
phap xt ly nén khac nhu gia tai trudc, bom hat chan khéng, bat
tham...

Khoang cach coc xt ly nén trong mé hinh S = 1.0m, nén hiéu
qua tap tung Ung sudt dau coc la kha lon. Tuy nhién khi thiét ké dé
dat hiéu qua kinh té cao thi khoang cach coc sé 16n hon diéu nay
sé lam gidm hé s tap trung Ung suat dau coc tang kha nang lan
cla nén.
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