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TOM TAT

Strc chiu tai cta coc don khac véi stre chiu tai cua coc trong nhom coc (trong dai coc), diéu
nay 1a do hiéu tmg nhom coc, song hiéu ky, tudng tan dé tinh toan va ap dung dung, hidu qua
trong thyc tién 1a diéu khong d& dang. Ngay ca trong tiéu chudn TCXD 205-1998 “Mong coc-
tidu chuan thiét ké” va cac tiéu chuan Viét Nam khéc lién quan dén thiét ké coc ciing chi dé cap
chung chung dén Hiéu (mg nhom va khong hudng dan thuc hanh cy thé.

Noi dung bai bao nay gidi thidu lai cong thirc tinh toan hé sé nhém coc Consverse-Labarre
da dugc dé cdp trong cac tai liéu k¥ thuét df“)ng thoi phan tich cac diéu kién thuc té s dung dé
cho két qua c6 do tin cdy cao va so sanh vé6i cach xac dinh hé s6 nhom coc theo phuong phap
phén tir hitu han.

ABSTRACT

The bearing capacity of a single pile is different from that of group piles (in pile cap).
This problem occurrence is due to the efficiency of group piles. It is not easy to study clearly,
thoroughly or to calculate and apply properly, effectively. Even in Vietnam Construction
Standard TCVN 205-1998 “Foundation pile — Design code” and other Vietnam Standards
related to pile design, the efficiency of group piles is only mentioned vaguely and there has not
been any detailed calculation of it.

This paper reintroduces the Consverse-Labarre formula, used to calculate the efficiency
of group piles. This formula has been mentioned in technical books; but this paper suggests the
using of site condition in calculation to obtain the result with high reliability and to compare
with calculation by Finite Element Method (FEM).

1.Hé€ s6 nhém coc:

Theo dinh nghia h¢ s6 nhom coc

- Og(w) _ QOg(u)
ZQu n,xn,xQu

(M

Trong do :
Qg(u) : Kha nang chiu tai gidi han ciia nhém coc
Qu : kha nédng chiu tai gidi han cia coc don trong nhom coc
ny, Ny: $O hang va sb cot cua coc trong nhom coc (n; x n, = téng sb coc trong dai)

Trong thuc té co rat nhiéu thong s6 anh hudng dén ung xir ciia nhém coc-nén. Cac yéu
to chinh phai ké dén nhu: Tinh chat co 1y cua nén, vat li€u ché tao coc, s6 lugng coc trong nhom
coc, khoang cach gitta cac tim coc, phuong phap ha coc, dang va do 16n cua tai trong tac dung...



2. Phan tich va xac dinh hé s6 nhém coc:
2.1Trong nén dit dinh:

Khi ha coc bang phuong phap dong, ép hodc rung thi nén dit chung quanh coc bi xdo
trdn, nudc thoat ra xung quanh chu vi coc lam gidm kha nang chiu tai ciia coc. Sau mdt thoi gian
thi nén dat phuc hoi, strc khang cit ting 1én nhung khong thé hoi phuc hoan toan nhu ban dau [6].

Khi coc chiu tai nén, coc c¢6 khuynh huéng dich chuyén xubng. Tuy vao d6 16n cua lyc
nén, do dich chuyén cua coc, dic trung ctia nén dit xung quanh coc ma ving anh hudng co
pham vi nhét dinh
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ving anh hudng
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cQc bdN CQcC XA NHAU cQc GAN NHAU
(Hinh 1) M6 ta m¢t dang vung anh hudng nén xung quanh coc
Theo Consverse-Labarre, coc trong dat dinh hé s6 nhom dugc xac dinh nhu sau:

(n, = Dn, +(n, —n,

mn,n,

D
n=1-2 Jcotag (7) )

n; : s6 hang cua coc trong dai coc
n, : s6 ot cua coc trong dai coc.

1 : Khoang cach giita cac tim coc
D : DBuong kinh cua coc

© ©-
® O
© O -
® ©-

N2=

@ @ @ @
\_/Wx/ D:dvdng kinh coc

N1=Nx: sé ¢dt coc

(Hinh 2). Mat béng b tri coc trong nhom coc



Vi du: x4c dinh hé s6 nhém cta nhém coc trong hinh 2 v6i cac s6 liéu sau:
n;= ny=4, n,=n,=3, D= 0,35m, 1=1,05m (3D)

4-1D3+3 1)4] cot ag(E
ox4x3 1,05
Trong cong thire (2) ¢ trén ta thdy khong c6 su hién dién cta cic thong sb dat nén, chiéu
dai cua coc trong nén. Vay c6 do tin cdy ciia cong thic thé nao?
C6 nhiéu tac gia di nghién ctru va 1am thuc nghiém kiém chimg cong thirc trén. Dudi day 1a thyuc
nghiém cta Gido su Al-Mhaidib, A.I. khoa k¥ thuat xay dung truong dai hoc King Saud
University (Riyadh, Saudi Arabia) — 2001[1]
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Ong d3 mo phong coc trong phong
thi nghiém véi cdc nhdém coc nhu

—

1 1 1 1
sau: 2x1, 3x1, 2x2, 2x3 va 3x3 vdi - @ 1 - @ @ - @ @ e
khoang cach tim coc 1a 3d va 9d (d : {@ @ {'@ ® e @ re ¢ @
duong kinh cua coc thi nghiém). & & & & & @ @ & @
Céc két qua thi nghiém cua ting on 2e
nhom coc voi cac khoang cach gitra CAC M3 HINH CQC TH NGHIEM
cac coc duge tong hop trong bang
bén dudi va so sanh véi xac dinh
theo cong thuc Converse-Labarre .
Bang so sanh két qua giita thi nghiém va
tinh theo cong thitce CONVERSE-LABARRE
(Bang 1)
Khoang cach giita cac tim coc (L)
T6 hop 3d 9d
coc Thi CONVERSE- Thi CONVERSE-
nghiém LABARRE nghiém LABARRE
2x1 0,89 0,9 0,95 0,96
3x1 0,86 0,86 0,92 0,95
2x2 0,84 0,8 0,88 0,93
2x3 0,81 0,76 0,84 0,92
3x3 0,79 0,73 - -

Thi nghiém trén cho thdy trong dat dinh cong thirc Consverse-Labarre c6 dé tin ciy cao. Song Tac gia
[1]luuy két qua trén dugc thuc hién trong phong thi nghiém véi mohinh coc nho hon nhiéu so véi thuc
té, nén s dung trong m6 hinh gin nhu 1a dong nhét va khac xa v6i thyc té.

Trén thuc té coc thudng di qua nhiéu 16p dét co tinh chét co 1y khac nhau, Bai bdo niy trinh bay xem
xét hiéu g nhém coc bang phwong phép phan tir hitu han (FEM).

Str dung phﬁm mém Plaxis 3D-Foundation tinh toan lai vi du trén hinh 2 véi cac sb liéu sau: Coc vuong
BTCT 350x350 méc 400 (B30), c6 chiéu dai L=20m, n,;=3, n,=3 (tdng s6 9 coc). vdi nén cé tinh chat
co ly dugc mo ta trong bang sau:



(Bang 2)

Théng s6 Ky hi¢u | Lép1 | Lép2 | Lép3 Lép 4 Coc Pon
V1
M0 hinh vat liéu | Model MC MC MC MC LE -
Ung xur cia vat | Type Draine | Draine | Drained | Drained Non- -
liéu d d Porous
Chiéu day 16p L 6 2 10 12 20 m
Dung trong kho Y 8,0 17,0 19,8 17,6 25 KN/
(unsat.) m’
Dung trong udt v (sat.) 11,0 20,0 19,8 20,0 - KI\3I/
m
Mbdul dan hoi E 450 | 1,3.10* | 1,35.10"° | 1,9.10* | 2,9.10" | KPa
Heé s6 Poisson v 0,35 0,3 0,3 0,3 0,2 -
Luc dinh C 5 1 14 17 - KPa
Goc ndi ma sat Q 20 31 23 23 - bo
Goc gidn no y 0 0 0 0 - -
Hé s6 giam tmng | Riner 0,8 0,85 0,85 0,9 1 -
suét tiép xuc

MC : Mohr-Coulomb  LE : Linear-elastic (dan hoi — tuyén tinh)

Két qua tinh toan theo cac cép do tai trong dugc md phong trong cac biéu d6 nhu sau:

¥ertical displacements Uv,

43

SumeMtage

Extreme Value = -6,26%10° m

(Hinh 3). Tuong tac coc don-dat nén dudi tai trong Q=40ton = 61,54%Qu
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¥ertical displacements Ug,

Extreme Value = -34,37%107° m

(Hinh 4). Tuong tac coc don-dat nén dudi tai trong Q=78ton = Qu

Qu : Kha ning chiu tai gidi han cua coc don (Q tuong tmg véi do lun cua coc bang 0,035m ~10%D
(duong kinh coc) hodac =10%B (canh coc)[4],[5])
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¥ertical displacements u,

Extreme Value = -34,31%10° m

(Hinh 5) Twong tic coc trong nhém coc -d4t nén dudi tai trong Q=62ton = Qg(u)

Qg(u) 1a cap tai trong & d6 do lun ciia coc Segh =0,035m ( tmg v6i do 1in 10% dudng kinh coc)



Hé s6 nhoém theo FEM:

n= W Oglw) _ 6239 _
S 0u nlxn2xQu  3x3x78

Hé s6 nhom tinh theo Consverse-Labarre.

>

B-D3+3B-13 0,35
=1-[2 cotag(——)=10,73
e a0t g9
Sai I¢ch giira hai phuong phéap: n = % % =17,59%

Phén tich mohinh coc véi nhiéu loai nén khac nhau Ta nhin théy Hé s6 nén phu thude rét 16n vao thanh
phan ma sat thanh Qs. Poi vadi coc coc c¢6 Qs chiém uu thé so voi khang miii Qp thi c6 dnh hudng hé so6
nhom lon (n nhd) va ngugc lai (1 16n)

KET LUAN

Trén thuc té coc di qua nén g6m nhiéu 16p dét co tinh chit co Iy khac nhau nén trinh ty xac dinh hé

s6 nhém coc cho cong trinh dan dung c6 thé tém tit nhu sau:

1) Lap mo hinh coc don-nén bang cic phin mém tinh toan phan tir hiru han (FEM) chuyén ding nhu
Plaxis3D, Allpile, Flpier... dé xéc dinh tai trong gidi han cia coc don Qu la cép tai trong & d6 lun
10% duong kinh (hay canh coc) va khong qua 80mm (dd ltn gidi han cua cong trinh dan dung).

2) Sir dung cong thixe CONVERSE-LABARRE xéc dinh so bo hé sé nhom.

3) Lap mo hinh nhém coc-nén dé xac dinh tai trong gidi han ciia nhém coc Qg(u) voi tai trong ban
dau dugc x4c dinh theo budc 2.

4) Chay chwong trinh vong lap dé xac dinh tai trong gi¢i han cua nhom coc Qg(u) tuong Gng véi do
Itin cua nhém coc 1a 10% dudng kinh coc don va khong qué 80mm

5) Strc chiu tai cho phép ciia coc trong nhom coc Qg(a) =Qg(u)/Fs. Fs 1a hé s6 an toan

6) Trong qua trinh trién khai xdy dung cong trinh. Trudc khi thi céng coc dai tra, tién hanh thi cong
coc thir va thir tai tinh coc don [5],[6]. Ddi chiéu két qua thir tai tinh va budc 1, hiéu chinh két qua
va tién hanh thyc hién theo budc 2.
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