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Tom tit

Méng coc &p dung cho cac cong trinh ¢ tdi trong truyén vao dat nén lém hon kha nang
chiu luc ciia méng néng trén nén dat va mong coc chuyén tdi trong cdng trinh vao sau trong
nén dén nhiing l6p dat tot hon bén diedi. Nhém coc va nén dat cing lam viéc dong thoi dé nang,
giiz cong trinh bén trén ludn can bang va 6n dinh. Lya chon tiét dién, chiéu dai, sé lwong coc
va bé tri coc cho phl hep véi diéu kién tdi trong, diéu kién dia chat cong trinh, diéu kién vé
thiét bj thi cong 1 vdn dé khé khan trong thiét ké thi cdng mong coc cong trinh dé dat hiéu qud
kinh té. Phan tich &p luc ciia dat nén tac dung 18n mong coc dé xdc dinh sirc chiu tdi cia coc va
lwva chon tiét dién, chiéu dai va bé tri coc cho phi hop véi diéu kién tdi trong cong trinh, diéu
Kién dia chat cong trinh, diéu kién vé thiét b; thi cong sé mang lai hiéu qud kinh té cao. Nhém
tac gia nghién ciru dé xudat mét phwong phap méi goi la phwong phép cdn bang ap luc dat va
thiét Idp mét cong thizc méi tinh sirc chiu tdi cua coc theo dat nén duwa trén co sé can bang ap
luee dat nén xung quanh coc. Két qua tinh toan sic chju tdi theo cong thic nay va so sanh vdi
cac gi tri cua coc theo két qud ép coc, thi nghiém nén tinh coc tai hién truong. Céc gia tr; tinh
toan surc chiu tai theo cong thize nay tiwong thich vai cac gia tri thu duoc tur ép coc va thi coc.
Tir khéa: nhom coc, sirc chiu tdi, nén dat, cong thize, phirong phdp 1.
Abstract

METHOD “nt” FOR DETERMINATION OF PILE BEARING CAPACITY

Pile foundations are used to transfer the building loads into strong soil layers located
deeply below the ground surface. The determination of pile lengths, number and disposition of
piles in a group is a difficult task in the design of a pile foundation. An appropriate design of
pile foundation in consideration of the loads applied to the building, geotechnical conditions at
the construction site and construction techniques will result in a cost-effective design. In this
work, the authors aim to present a method for determining the bearing capacity of piles, called
“soil earth pressure balanced method”. The bearing capacities of piles calculated with the
proposed method are compared with the results of pile load testing conducted on the field and
good agreement between these values are found.

1. Pt van dé

Hién tai, khi thiét ké mong coc thudng st dung cac cong thic kinh nghiém, cac bang tra
kinh nghiém dé xac dinh kha ning chiu luc cho coc va ca nhdm coc [2]. Céc gia tri tinh toan
sic chiu tai cua coc theo ly thuyét va thuc té sau khi thi nghiém hién truong dé xac dinh stc
chiu tai coc vai s6 luong coc thi rét it, chi téi thiéu ¢ 2 coc hodc 1% sé lugng coc [3] trong
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cong trinh, tir co s ndy ngudi thiét ké phai xac dinh stc chiu tai cho toan bo coc trong cong
trinh, 99% sé coc khong thir tai can duoc danh gia hop Iy vé stc chiu tai dé dem lai sy an toan
va hiéu qua kinh té. Nhom tac gia nghién ctu dé xuat mot phuong phap méi goi la phuong
phap can bang &p luc dat va thiét lap mot cong thire méi tinh sire chiu tai cua coc theo dat nén
dwa trén co s& can bang ap luc dat nén xung quanh coc. Két qua nghién ctu nay s& dem lai su
an toan va hiéu qua cho cong trinh c6 su dung mong coc.

2. Lap cong thirc xéac dinh sirc chiu tii ciia coc theo phwong phap tng suit ciia dit nén
Strc chiu tai cuc han cua coc tinh theo cong thac [2]
Reu = (0p-Ap + U Zfi.hy) 1)
- Theo Terzaghi
< coctron:  gp= 1.3 C.N¢+q.Ng+0,3y.B.N,;
< cocwvudng: dp= 1.3 c.N¢ + 0.Nq +0,4y.B.N,;

Trong do: Nq:a—2 ; N.=(N,-1).cotge; Ny:%(K_pz'y_l);
a.cosz(45°+g) cos” ¢

(O.75n—£).tg¢
a=e 2
Hé s6 Ky, phu thuoc vao goc ma sat trong va tra bang 4.2 trong [3]

- Theo Meyerhof: N, = e”tg¢.tgz(45°+g) N, =(N,-1).ctgg; N, = (N, —1).tg(1.4¢)
- Theo Hansen: N, = e”"g’”.tgz(45°+g) N, =(N,-1.ctgg; N, =1.5.(N, —1).tg¢

- Theo Vesic: N, = e”tg¢.tgz(45°+g) N, =(N,-1).ctgp; N, =2.(N, -1)tg¢

Trong (1) qp 1a cudng d6 cta dat dusi mili coc, i 1a cuong do luc ma sat cua dét doc than
coc, xac dinh cé4c gia tri ndy mdi phuong phap tinh mdi khéc, khong cd tinh hoi tu. V&i phuong
phép chi tidu co 1y cua dat nén thi phai dya vao bang tra sé 2; 3 trong [2]. V&i phuong phap chi
tidu co 1y cua dat nén thi dira vao d thi hinh G1, bang G1. Vé&i phuong phép xac dinh sirc chiu
tai theo thi nghiém xuyén tiéu chuan SPT- theo Meyerhof [2] st dung cong thirc kinh nghiém
G7, G8; theo cong thirc Nhat Ban [2] thi st dung hinh G2. Vi phuong phap xac dinh stc chiu
tai cua coc theo suc khang mii xuyén tinh q. theo céng thac G13, G14 va bang G2. Vai
phuong phép tinh theo hé s6 a-Tomlinson,1995 str dung cac d6 thi hinh 3.51[6]. V&i phuong
phép tinh theo hé s p-Burland,1973 sir dung cac d6 thi hinh 3.52[6]. V&i phuong phap tinh
theo hé sé A-ViJayvergiya va Focht,1972 str dung cac d6 thi hinh 3.53 [6].

Theo cac phuong phap néu trén thi tinh chinh xac va phu hop vaoi gié tri thyuc té cua suc
chiu tai dat nén cho coc khdng 16n vi cac sé lidu tham khao trén d6 thi va cac bang tra cua cac
cbng thac kinh nghiém & cac noi khong hoan toan tuong thich khi tinh strc chiu tai cho coc theo
dat nén. Vi vay, nhom tac gia dé xuat mot phuong phap xac dinh stic chiu tai cua coc dai tra
dia trén phan tich twong quan gitta tng suat ctia nén dat va sirc chiu tai cua coc thir tinh.

Cuodng do dat dusi miii coc, gp. tinh theo cdng thic: g,= c.N¢ + q.Ng ; [1], [3] thé hién
kha nang chiu lrc cia nén dat tinh theo nhém tac gia, nhu sau:
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c , l+sing ., c
= Lh ) e - )™ 2
qpr]—T ((zyl i tg¢) 1—Sin¢ tg¢) ( )
Lyuc ma sat bén don vi cua dt xung quanh coc theo nhom tac gia dé xuét tinh theo cong
thirc (3): T, =c,, + Ky .07, 194, 3)

Trong d6: c,: Luc dinh gitra than coc va dat 16p dat thtr i; vai coc dong bé tong cot thép,
Cai= Ci trong dé ¢ 1a lyc dinh cua déat nén 16p thir i, KN/m?; o,: Ung suit hitu hiéu trong nén
d4t theo phuong thing diing doc theo chiéu dai coc tai d6 sau z, kN/m? o'y = Zyi.hi; K 1a hé sb
anh huong cua ap luc dat xung quanh coc do nhom tac gia dé xuét, K=0,5(K.+Kp); K, Ky 12 hé
s6 ap luc dat chi dong va bi dong cua dat quanh coc ddi véi coc; @s: GOc ma sat giita coc va
dat nén quanh coc doc theo than coc; coc bé tong ha bang phwong phap dong, ép thi @s= @,
trong 46 ¢ 1a goc ma sat trong cua dat nén, do; nr: Hé sé ma sat xét anh huong cua ap luc dat
quanh coc Ién coc doc theo phuong chiéu dai coc, mr = (0,25 +1) phu thudc vao loai coc va
loai d4t nén, phuong phap ha coc, trong nghién ciru nay tac gia tinh toan véi gia tri nr = 0,25 -
coc ép bé tong cdt thép; hi: Chiéu day ting 16p dat coc di xuyén qua, mét; : GOc ma sét trong
cua lop dét tai mii coc, d6. Gia trj suc chiu tai cua coc theo dat nén theo cac cong thie (1), (2),
(3) duoc thé hién trong cac bang tinh & muc sau vai cac cong trinh cu thé.

3. Két qua tinh toan sirc chiu tai ciia coc theo phwong phap rng suit ciia dit nén
3.1. Chung cw 16 tang, dwong Lé dirc Tho (phwong 13-14, qudn Go Vap, TP. Ho Chi Minh).
Coc c6 duong kinh 40 cm; coc dai 19,8 m. Tai liéu dia chat nhu sau:
Bdng 1. Sé liéu dia chat cong trinh chung cir 16 tang dwong Lé Pirc Tho

STT B& day Iop dét (m) Do sau lop dét (m) T“-’“gq L‘;"(rl‘(?\lr/';@? higu L(ij‘;‘é;(“l\*l‘/::%“ f‘r‘(’)i;“fdz"’;t
1 5.8 5.8 14.9 10.6 256
2 3.9 9.7 19.3 29.8 8.25
3 3.7 13.4 19.1 13.4 24.3
4 11.8 25.2 19.7 10.3 28
5 3.8 29.0 21.3 67.8 15

Bdng 2. Sirc chju tdi cua coc theo dat nén tai cong trinh chung cir 16 tang, dwong Lé dirc Tho

Chiéu dai va tiét dién coc Surc chiu tai cua coc Ry Siwrc chiu tai tir ép coc va thi nghiém nén
(m) theo tac gia (kN) tinh, Q, (kKN)
29- ¢=0,4 3523 3400+3600 - 30 coc

3.2. Cong trinh Trung tam Y é Can Giuge (36 duwong Nghia Si Can Giude, tinh Long An)
Bdng 3. S¢ liéu dia chat cong trinh Trung tdm Y té Can Giugc

STT Bé plély Do sau Trong lugng riéng hiéu  Luc dinh hiéu qua Géc ma
I6p dat (m) l6p dat (m) qua (KN/md) (KN/m?) st trong (d0)
1 7 7 4.2 3.2 4
2 12 19 9.5 37.7 16.29
Bdng 4. Sirc chju tdi cua coc theo ddt nén tai cong trinh Trung tam Y té Can Giuge
Chiéu dai va tiét dién coc Strc chiu tai cua coc R, Stre chiu tai tir ép coc va thi nghiém nén
(m) theo tac gia (KN) tinh, Q, (kN)
19 - 0.25x0.25 795 770+800 - 30 coc
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3.3. Cong trinh Trung tAm Diéu duwdng va phuc hoi chirc nang (28 Lit Gia, TP. Pa Lat)
Bdng 5. So liéu dia chdt cong trinh Trung tam Diéu duong va phuc héi chire ning

STT Bé day Do sau Trong luong riéng hiéu  Lyc dinh hiéu qua  Géc ma sat
I6p dat (m) I6p dat (m) qué (KN/m®) (KN/m?) trong (d9)
1 0.5 0.5 15 10 5
2 4.5 5 16.8 37.8 12.46
3 6 11 7.1 34.2 13.55
4 6 17 7 18 12.45
5 6.4 234 7.6 34.1 18.3

Bdng 6. Sirc chiu tdi cua Coc theo dat nén tai céng trinh
Trung tam Piéu duéng va phuc hoi chire ning

Chiéu dai va tiét Strc chiu tai cua coc R, Stre chiu tai tir ép coc va thi nghiém
dién coc (M) theo tac gia (KN) nén tinh, Q, (KN)
23.4-0.3x0.3 1323 1280+1450- 30 coc

3.4. Cong trinh Bénh vién San nhi Long An (tinh 16 827, phuong 7, TP Tan An)

Bdng 7. Sé liéu dia chdt cong trinh Bénh vién Chuyén khoa san Long An

STT Bé day lop dat Do sau lop dat  Trong lugng riéng hiéu Luc dinh hiéu qua GAc ma sat

(m) (m) qua (KN/m®) (KN/m?) trong (d0)

1 1.6 1.6 5.4 6.2 3.13

2 3.7 5.3 1.7 6.2 6.13

3 2.3 7.6 9.2 25.8 15.01

4 9.4 19 15,7 35.8 16.32
Bdng 8. Surc chiu tai cua coc tai cdng trinh Bénh vién Chuyén khoa san Long An
Chiéu dai Swrc chiu tai cua coc Rk Strc chiu tai tir ép coc

va tiét dién coc (m) theo tac gia (kN) va thi nghiém nén tinh, Q, (kN)

19 - 0.25x0.25 263 220+280 - 30 coc

4, Téng hop két qua strc chiu tii cia coc theo dAt nén tir thi nghiém hién trwong va
tinh toan theo phwong phap irng sut ciia nén dat

Stre chiu tai cua coc theo dat nén cé thé xac dinh tai hién truong theo cac phuong phap
thir coc bang tai trong tinh nén doc truc, thi nghiém thu coc bang tai dong va thi nghiém xuyén
dat. Trong do6 thi nghiém thir coc bang tai trong tinh nén doc truc 1a chinh xac nhat vé kha ning
chiu tai cua coc theo TCVN 9393:2012 Coc-Phuong phap thi nghiém tai hién truong bang tai
ép tinh doc truc. Gia tri sic chiu tai cua coc theo dat nén cua cac cong trinh nghién ctu thé hién
theo bang sau, két qua nay can ctr cac két qua thi nghiém hién truong, thé hién trong bang 9.

Bdng 9. Bang so sanh két qud tinh todn va thi nghiém hién trueong vé sirc chiu tdi cua coc

S Tén cong trinh So6 Tiet dién Chieu Strc chju taittr Strec chju tdi  So sanh
T lwong coc thr dai coc ép coc va thi cla coc theo %
T coc thte (cm) thee (m) nghiém nén Rc.x theo tac
tinh, Q. (kN) gia (kN)
Chung cu 16 tang . .
1 Lé Puc Tho 30 $ 50 29 3400+3600 3523 -16+6
o Trung tam bicu dudng 30 30x30 234 1280+1450 1323 -39

va phuc hdi chirc ning
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Trung tim Y té

3 A 30 25x25 19 770+800 795 -3+0.6
Can Giuoc
Bénh vién San nhi . re
4 Long An 30 20x20 11 220+280 263 16+6

Cin cr két qua thi nghiém va tinh toan trong bang 9, két qua tinh toan theo cong thic va
phirong phdp ciia tac gia phi hep vé két qua thi nghién hién triong bang phirong phdap nén doc
truc, nén ép thi céng coc. S6 lugng coc thi nghiém dé so sénh 1a 120 coc.

5. Két luan

- Cach tinh cua tac gia sir dung chi tiéu vat 1y va co hoc cua dét dé tinh toan két qua,
khong sur dung bang tra nén tinh phu hop cao hon so véi cac phuong phap st dung bang tra
trudc day

- Phuong phap xac dinh stic chiu tai ciia coc theo dat nén néu trén cua tac gia co gia
tri tinh toan phi hop tuong ddi tét véi thyc té thyc té cua nén dat

- Str dung phuong phap nay cé thé du doan két qua vé sic chiu tai coc dai tra trong
cong trinh sau khi c6 két qua thtr coc bang phuong phap hién truong hay Iy lich ép coc thu
dé tiét kiém chi phi va an toan cho céng trinh.

- Phuong phap tinh nay chi mai so sanh ddi véi coc ép, duc san, chua so sanh vai coc
khoan nhdi va cac loai coc khac.
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