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BAN TOM TAT

Bai bao phén tich co ché truyen tai trong doc truc ctia coc vao dit nén qua sy phat trién ma sat hong va
strc khang miii theo chuyén vi coc, tir d6 dé nghi sir dung gia tri hé s6 an toan FS;, FS, va FS hop 1y

trong tinh toan strc chiu tai cua coc

ABSTRACT

This paper analyses the load-transfer mechanism of pile to foundation through skin-friction and end-
bearing which depend on settlement of pile. Thereby, it suggests appropriate value of safty-factors

used for bearing-capacity of pile calculation.

1. PAT VAN DPE

Co ché truyén tai trong cua coc vao dat nén
thong qua ma sat hong xung quanh coc va stic
khang miii & miii coc. Sy hinh thanh va phat
trién stre chiu tai cta coc do ma sat va suc khang
mili phy thuoc vao sy dich chuyén tuong ddi
giita coc va dit nén va c6 khuynh huéng phat
trién khac nhau. Thanh phan ma sat hong phat
trién rat sém va dat dén gia tri cuc han khi coc
¢6 chuyén vi nho, trong khi d6 thanh phéan chiu
mili chi phat trién va dat dén gia tri cuc han khi
coc ¢o chuyén vi kha 16n. Do do, khéng co su
phat trién t6i da sirc khang hong va strc khang
miii cua coc xay ra dong thdi ma co sy phan
phéi tai trong cho thanh phin ma sat va thanh
phﬁn chiu mii. Nhu vay, viéc cong hai thanh
phan ma sat héng cuc han va sirc khang miii cuc
han thanh surc chiu tai cyc han cua coc 1a khong
thuc hop 1y do vay co khuynh hudng diéu chinh
sai sO nay bang cach st dung hé so an toan cho
ma sat FS, hé s6 an toan cho sirc khang miii FS,
va h¢ s0 an toan chung FS.

2.COSO LY THUYET
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2.1.Tinh toan sirc chiu tii ctia coc theo cac hé
s0 an toan

) Strc chiu tai cyc han cta coc Qu(KN) bao
gom ma sat hong cuc han Qg,(KN) va strc khang
mili cuc han Quu(KN):

Qu=Quu* Q= As fu + Ap qpu (1)
Trong d6 :

Aq: dién tich xung quanh coc tiép xuc voi dét
(m?).

A,: dién tich miii coc (m?)

f., : ma sat hong don vi cuc han (KN/m?)

qu : strc khang mili don vi cuc han (KN/m?)
Strc chiu tai cho phép ctia coc Q, :
qu Q u
Q, =t @)
FS, FS »
Hoac
9
— = 3
Q, I A3)

Gia tri FS,, FS, va FS thuong chon tir 2 dén 3



2.2.Tinh toan siwc chiu tdi cia coc theo
chuyén vi cho phép

2.2.1 Co ché truyén tai trong doc truc

Khi coc chiu tai trong tac dung P, tang dan
tai trong, néu do lin twong ddi gitta coc so voi
dd 1an cua dat ma 16n hon thi coc ¢o xu hudng
di xudng, xung quanh coc xudt hién cic luc
chdng truot goi 1a ma sat hong, khi coc lin dén
mot gia tri nao do thi ma sat hong dat gia tri cuc
han. Co ché nay goi 1a sy hinh thanh va phat
trién thanh phdn ma sat, sau khi hinh thanh luyc
ma sat coc c¢o suc chiu tai do ma sat goi la stic
khang hong. Song song d6, thanh phan miii coc
bat dau chiu luc goi la stc khang miii, khi coc
lan dén mot gia tri nao d6 vung dat & miii coc
dan dan dat dén trang thai can bang gidi han va
suc khang miii dat dén gia tri cuc han, néu tiép
tuc tang P thi dat & mii coc bi pha hoai, co ché
nay goi la su hinh thanh va phat trién sitc khang
mili va coc ¢o strc chiu tai & miii coc (Hinh 1)
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Hinh 1: Co ché truyen tai trong

cua CcOoC vao dat nén

Nhu véy, su hinh thanh va phat trién cua thanh
phan ma sat hong va sirc khang mii déu phu
thudc vao su dich chuyén cua coc. Hay noi cach
khac thi sttc chiu tai cua coc phu thudc vao do
lun cda coc. Vi vay, bai toan tinh toan suc chiu
tai cua coc con phu thudc vao chuyén vi cho
phép cua coc.

2.2.2 Quan h¢ giira sirc khang héng, sirc
khang miii theo chuyén vi coc
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Nhiéu tac gia dd nghién ciru mdi quan hé
gita suc khang hong, suc khang miii theo
chuyén vi cia coc nhu Heydinger (1986),
Mosher (1984), Briaud va Tucker (1984), dat
biét Resse va O’Neill (1988) da thiét lap mbi
quan hé phi tuyén giita sitc khang hong don vi
va chuyen vi coc (quan hé f-w), quan hé phi
tuyén giita sitc khang mii don vi va chuyen vi
coc (quan hé q-w) cho dit dinh va dat khong
dinh.

2.2.2.1 Biéu d6 quan hé f- w

Resse va O’Neill (1988) da thiét lap mbi
quan hé giita stirc khang hong va chuyén vi coc
(quan hé f-w) nhu sau :

Trudng hop coc trong dit dinh :
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Tisd: f/f,
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Ti s6: w/ D (%)
Hinh 2 : Biéu d6 quan hé f-w cho dat dinh

Trong do:
w : chuyén vi coc (m)
D : dudng kinh coc(m)
Trudng hop coc trong dit khong dinh :
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2.2.2.2 Biéu d6 quan hé q - w
Resse va O’Neill (1988) da thiét 1ap moi
quan h¢ giira suc khang mili va chuyén vi coc

(quan h¢ g-w) nhu sau :

Trudng hop coc trong dit dinh :
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Ti sb: w/ D (%)
Hinh 4: Biéu d6 quan hé q-w cho dét dinh

Trudng hop coc trong dat khong dinh :
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Ti sb: w/ D (%)

Hinh 5:Biéu d6 quan hé q-w dat khong dinh
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2.2.3 Tinh toan swc chiu tdi clia coc tir cac
quan hé f-w va q-w

- Bwée 1 : Tinh toan sttc khang hong cuc han
Qs va stre khang miii cuc han Q,, theo (1)
Budée 2 : Lap mdi quan hé giita sic khéng
hong va stic khang miii theo chuyén vi ctia coc
bang cach st dung cac biéu do tir hinh 2 dén
hinh 5.

Budée 3 :Tong cong sitc khang hong va suc
khang mili theo timg chuyén vi coc tuong tmg
s& duoc moi quan h¢ gitra strc chiu tai coc theo
chuyén vi .

Tinh toan strc chiu tai cia coc nhu da trinh
bay theo cac budc ¢ trén, s€ xac dinh dugc rd
rang ting thanh phan chiu tai cua coc ciing nhu
suc chiu tai thuc cia coc.

2.3.Chon sirc chiu tai cho phép ciia coc

Strc chiu tai cho phép cua coc dugce chon 1a
gia tri nho hon trong hai gia tri sau :

- Gia tri strc chiu tai cho phép ung voi hé s6 an
toan FS;, FS, va FS theo cong thic (2) hodc
3

- Gia tri stc chiu tai cho phép tng véi chuyén
vi cho phép.

2.4. Lua chon hé sb an toan hop ly

Nhu da phan tich, strc khang hong va sirc
khang mili cia coc co gia tri bién thién phu
thudc vao chuyén vi cua coc, stc khang hong
dat dén gia tri cyc han trng vo1 mot chuyén vi cu
thé nao do6 va suc khang miii cta coc dat dén gia
tri cuc han & mot chuyén vi cu thé khac. Do do,
6 thé xac dinh gia tri cac hé sb an toan cua coc
nhu sau :
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Trong do :
- Qyuw : suc khang hong cua coc Ung véi
chuyén vi w (KN)
- Qpw - suc khang miii cia coc ung voi
chuyén vi w (KN)
- Quw st chiu tai cia coc twong rng véi
chuyeén vi w (KN)

3.Vi DU MINH HOA

Coc khoan nhoi Bé tong cdt thép dai L =
25m, duong kinh D = 0.8m chiu lyc thing dung
tac dung dau coc P = 5000 KN, coc duoc thi
cong bang phuong phap tao 15 trong nén cat chat
¢6 cac dic trung co Iy nhu sau : Chi sd xuyén
SPT = 18, géc ma sat trong ¢ = 36°, lyc dinh ¢ =
0 KN/m’, dung trong riéng y = 19KN/m’. Tinh
toan suc chiu tai coc, thong qua do6 lya chon hé
s6 an toan hop 1y, chuyén vi cho phép dau coc 1a
2.54cm

3.1 Két qua tinh toan

4 [T T T I T T
Totsl Siin Te

Chuyén vi coc w (cm)

Hinh 6.Quan hé giita cac thanh phan chiu
tai cua coc theo chuyén vi w

Bang 1- Bang tinh sirc chiu tai coc theo hé sb an

toan
qu Qu Qu Q. Két
KN | KN KN | FS, | FS; | FS | KN | luan
5215 | 6947 | 12162 | 3 2 | 233 | 5212 | OK

Tinh toan suc chiu tai coc theo chuyén Vi
cho phép :
- Ung voéi tai trong P = 5000 KN coc s&
chuyén vi 0.57 cm < 2.54 cm.
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- Hay, tng vo6i d6 lun cho phép cua coc la
2.54 cm, tai trong cho phép tuong ung la
9030 KN > 5000 KN

Két luan : Coc du kha nang chiu tai

Béng 2- Bang tinh h¢ s6 an toan FS,, FS; va FS
theo chuyén vi coc

wol Qs Qp Q | FSs | FS, | FS
cm | (KN) | (KN) | (KN)

0.5 | 4550 | 210 | 4760 | 1.53 | 24.83 | 2.56
1.0 | 6668 | 640 | 7308 | 1.04 | 8.15 | 1.67
1.5 | 6947 | 1255 | 8202 | 1.00 | 4.16 | 1.48
2.0 | 6748 | 1885 | 8633 | 1.03 | 2.77 | 141
2.5 | 6511 | 2492 | 9003 | 1.07 [ 2.09 | 1.35
3.0 | 6446 | 3007 | 9453 | 1.08 | 1.73 [ 1.29
3.5 ] 6378 | 3432 | 9810 | 1.09 | 1.52 | 1.24
4.0 | 6310 | 3782 | 10092 | 1.10 | 1.38 | 1.21
4.5 | 6237 | 4096 | 10333 | 1.12 | 1.27 | 1.18
5.0 | 6176 | 4320 | 10496 | 1.13 | 121 | 1.16
6.0 | 6018 | 4786 | 10804 | 1.16 | 1.09 | 1.13
6.9 | 5898 | 5057 [ 10955 | 1.18 | 1.03 | 1.11
7.7 | 5778 | 5215 | 10993 | 1.20 | 1.00 | 1.11
8.5 | 5660 | 5193 | 10853 | 1.23 | 1.00 | 1.12
9.2 | 5544 | 4959 | 10503 | 1.25 | 1.05 | 1.16

3.2 Nhan xét

- T Hinh 6 nhén thiy, stc khang hong hinh
thanh va phat trién som va huy dong hoan
toan Qy, = 6947KN (g v6i chuyén vi nho
(1.5cm), trong khi d6 sttc khang miii phat
trién cham va huy dong hoan toan Qu =
5215 KN tng véi chuyén vi kha 1én (7.7
cm).

- Néu chon strc chiu tai cua coc 1a Q, = 8202
KN g vé6i d6 1an 1.5cm thi thanh phan ma
sat huy dong hoan toan Qg = 6947KN (FS;
= 1.0) trong khi d6 thanh phan chiu mii chi
dat Q,=1255 KN chiém khoang 24% (FS, =
4.16) stuc khang mii cuc han Q,, = 5215
KN. Ung véi gia tri ndy thi hé s6 an toan FS
=1.48

- Tuong ty nhu vay, ung véi mdi do lin khac
nhau thi thanh phan ma sit hong va thanh
phan stc khang mii c¢6 gia tri khac nhau,
strc chiu tai cuc han cua coc bé‘\ng téng suc
khang héng cuc va han sttc khang mili cuc
han 1a khong hop 1y, diéu chinh sai sé nay
bang céach str dung cac hé s6 an toan, FS, co
gia trj tir 1.0 d&én 1.53, FS, c6 gia tri bién
dong tir 1.0 dén 24.83, gia tri FS kha 6n
dinh c6 gia tri tir 1.1 dén 2.56 (Bang 2).



Viéc chon hé sb an toan FS, =2 va FS,=3
dan dén gia tri stc chiu tai cho phép cua coc
Q. = 5212KN c6 gia tri rit nho so véi sirc
chiu tai thuc té cta coc Q= 10993 KN. So
sanh voi hé s6 an toan va chuyén vi (Bang
3), 106 rang vo6i viéc lya chon nhu védy chua
tan dung hét strc chiu tai cua coc, bai toan
kha an toan.

Bang 3. Bang so sanh Q,, Q,, d0 lin w tuong
ung va céc hé s0 an toan

Strc chiutai | w(cm)
cua coc tuong | FSg FS, FS
(KN) ung
Q. 5212 0.8 1.04 | 8.15 | 1.67
Q 10993 7.7 1.20 | 1.00 | 1.11
4. KET LUAN

- Viéc chon hé sb an toan FS,, FS, va FS c6
gia tri tir 1.5 dén 3 (thé hién trong cic quy
pham thiét ké) din dén gi4 tri sirc chiu tai
cho phép cua coc c6 gia tri rat nho so voi
sitc chiu tai thyc té cia coc, nhu vdy kha
thién vé& an toan va chua tan dung hét suc
chiu tai cua coc.

Pé tan dung hét strc chiju tai cua coc, gia tri
FS, chon tir 1.0 dén 2.0, gia trj FS, bién
dong kha 16n va trong truong hop chuyén vi
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cho phép cta coc kha 16n thi FS; chon tir 1,0
dén 3.0, gia tri FS tir 1.10 dén 2.50 (gi4 tri
FS it bién dong va kha tin cay).

Chon strc chiu tai ctia coc con phy thude vao
chuyén vi cho phép cua coc, diéu nay chwa
duogc thuc hién trong tinh todn thiét ké mang
tinh du doan trudce khi thi nghi¢m nén tinh
coc ngoai hién truong.
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