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PANH GIA PHUONG PHAP DU BAO SUC CHIU TAI CUA CQC KHOAN
NHOI SU DUNG KET QUA CAC THI NGHIEM XUYEN CPT VA XUYEN SPT

TOM TAT

Lai Ngoc Hung"
Truong Pai hoc Ky thugt Cong nghiép - PH Thai Nguyén

Hién nay trong thiét ké coc khoan nhdi, sirc chiu tai (SCT) cua coc thuong tinh dya trén két qua thi
nghiém xuyen CPT hoic xuyén SPT, sir dung hé sb an toan Fs tir 2-3 do d6 két qua kho xac dinh
chinh xac. Thyc té dé kiém tra SCT thong dung st dung thi nghiém nén tinh (TNNT) coc s& cho
két qua rat tin cay. Dé giai quyét vin & mdi twong quan giita SCT cua coc khoan nhdi tinh toan
dua trén két qua xuyén CPT, SPT va suc chiu tai tir TNNT coc, tac gia tién hanh thu thap két qua
nén tinh coc khoan nhdi trén mot sb khu vire dién hinh cuaa thanh phé Ha Noi va tinh toan SCT coc
dua trén két qua xuyén CPT, SPT. Két qua nghién ctru chi ra mdi twong quan giita SCT cua coc
theo két qua thi nghiém xuyén CPT, SPT véi SCT tir TNNT théng qua hé sb tuong quan K, véi
xuyén CPT c6 K = 0.654- 1.405, v6i xuyén SPT c6 K =0.837-1.42.

Tw khoa: Sic chiu tdi cua coc, coc khoan nhoi, thi nghiém xuyén CPT, thi nghiém xuyén SPT, thi

nghiém nén tinh coc

DAT VAN DE

Trong xay dung hién dai, dac biét vdi nha cao
ting, mong coc khoan nhdi ludn 1a giai phap
thiét ké duge vu tién lua chon do c6 nhiéu vu
diém nhu stre chiu tai 16n, dd lan khong dang
ké, su anh huéng dén dja chét va cong trinh
xung quanh khi thi cong c6 thé kiém soat tét. ..
Hién nay dé du bao stc chiu tai cta coc nbi
chung va coc khoan nhdi néi riéng, co thé sir
dung nhiéu cong thic khac nhau, trong d6
cong thire dua vao két qua tir cac thi nghiém
xuyén( CPT va SPT) dugc dung rat pho bién.
Trong thyc té tinh toan thiét ké, cac k¥ su tu
van dugc st dung h¢ sb an toan rat 16n (tur 2-
3), néu chiing ta c6 nhiing so sanh tin cay két
qua tinh strc chiu tai coc khoan nhdi dya vao
két qua cic thi nghiém xuyén véi két qua thi
nghiém nén tinh trén coc thuc té cua cong
trinh, ching ta co thé su dung hé sb6 an toan
thich hop hon, ting hiéu qua kinh té cta cac
du 4n dau tr xay dung khi sir dung coc khoan
nhdi, tranh gdy lang phi tai nguyén trong diéu
kién moi truong xay dung hién dai.

* Tel: 0988 906921, Email: ngochungktcn@gmail.com

CAC PHUONG PHAP XAC PINH SUC
CHIU TAI COC KHOAN NHOI DUA VAO
KET QUA THI NGHIEM XUYEN VA THI
NGHIEM NEN TINH

Phwong phap dua vao cac thi nghiém xuyén
Dua vao két qua khao sat bang céc thiét bi thi
nghiém xuyén (CPT va SPT), ching ta tinh
toan dugc cac thanh phan sicc ma sat bén cua
thanh coc voi dat nén (Qs) va thanh phan stc
khang ciia dat & miii coc (Qp), tir d6 tinh duoc
sirc chiu tai cta coc theo phurong dién dat nén
la nguyén ly chung cua viéc tinh stc chiu tai
coc dua vao cac thi nghiém xuyén.

Stre chiu tai gidi han: Qu = Qs+Qp (2.1)
Suc chiu tai tinh toan Qa = Qu/Fs trong do6 Fs
1a hé sb an toan lay tir 2-3.

Véi Qs la stc khang thanh coc, Qp Strc khang
mui coC

- Theo thi nghiém xuyén tiéu chudn SPT.

Qs= K2. N As (22)
Qp = Kl.N-Ap (23)
Trong d6: N — chi s6 SPT trung binh trong

khoang 1D dudi mili coc va 4D trén mili coc
(D 1a duong kinh coc nhdi), Ni — chi s6 SPT
trung binh cac 16p dat doc than coc.
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K; -hé sb lay bang 120, K, -hé sb lay bang
1.0, Ap 1a dién tich tiét dién coc, As 1a dién
tich xung quanh than coc.

-Theo thi nghiém xuyén tiéu chuan CPT

Qs=27 u:-.i':-.% (2.4)
Qo= Ap.(0en-Ki) (2.9)
Trong doé:

Ui, li : chu vi va chiéu dai coc di qua 16p thir i,

Ki hé s phu thudce loai dat.

4, Gcn: sttc khdng mii xuyén trung binh cua
16p dat thir i, thir n.

A, dién tich tiét dién coc.

Thi nghiém nén tinh doc truc coc

Nguyén ly thi nghiém:

Téac dung 1én coc thi nghiém tai trong coi la
tinh, xac dinh quan hé tai trong - d§ lun
(chuyén vi coc) trén co s& d6 xac dinh duogc
strc chiu tai gidi han ctia coc vé phuong dién
dat nén Pgn ( hay Qu) tir d6 suy ra stc chiu tai
tinh toan Q..

Két qua thi nghiém: Theo quan diém bién
dang: tir gia tri bién dang cho phép da hiéu
chinh S* suy ra Pgy theo so dd nhu hinh 1.

Pgh (Pgh) Prmaxmn

——  Pm
§*=£(S) |---N\---—--- '
Pg
Pa =
Fs
|
Theo TCVN Fs=12-2

S(mm)

Hinh 1. Xdc dinh sitc chiu tdi cia coc tir két qua
thi nghiém nén tinh

DANH GIA PO CHINH XAC KET QUA
TINH SUC CHIU TAI COC KHOAN NHOI
DUA VAO KET QUA THi NGHIEM
XUYEN VOI THI NGHIEM NEN TINH
Chuén bi so liéu
Trén co sé phan ving dia chit & Ha Noi, tac
gia da thu thap tai liéu, thong ké va tinh toan
24

noi suy cac sb liu khao sat dia chat va sb liéu
nén tinh coc khoan nhoi theo tiéu chuan Viét

Hinh 2. Phan viing dia chat Ha Ngi
Véi 5 viing dia chat dién hinh d6 (nhu hinh
3.1), tac gia da thu thap, tong hop cac sé lidu
nén tinh coc khoan nhdi cho cac cong trinh
thudc cac vung tuong ung.

So sanh két qua tinh toan va két qua thi
nghiém nén tinh tai hién trwomg

Stic chiu tai gisi han ctia coc khoan nhdi theo
cong thuc ly thuyét sir dung két qua thi
nghiém xuyén (Qu), suc chiu tai cho phép cua
coc (Q.) lay voi hé s an toan chung 12 2,5.
Theo thi nghiém nén tinh tai hién trueong: gia
tri sicc chju tai giéi han Qu cua coc khoan
nhdi dugc tinh dwa vao duong cong nén S-P
theo gia tri o Iun cho phép cua coc, gia tri
nay dugc quy dinh trong TCXDVN c6 thé 1dy
theo hai gia tri sau:

+ Theo S'= £.Sqn (Vi & = 0,1; Sqn - do ltn
gidi han cong trinh), vai cong trinh x&y dung
dan dung thi S*=0,1.8=0,8 cm

+ Theo S* = 1%. D (D - duong kinh coc)

Stic chiu tai cho phép cua coc lay theo do ldn
cho phép cua coc: Q.= Qu/1.25
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Tién hanh tinh toan va so sanh, nghién ctu
thu duoc cac két qua sau:
Véi viing A (Khu Phii Dién, Mai Dich,
Nghia Tan)
Tinh todn cho cong trinh vdi coc duong kinh
1,2m; chiéu dai 30 m (cim vao 16p cudi soi
khoang 2m)
- Két qua nén tinh: Liy trung binh cua 5 coc
c6 duong kinh 1,2m, tng véi S™=E.Sgn €O
Qaneninn= 690 T, ung v4i S'= 0,01D cd
Qanénﬁnhz 825 T
- Két qua tinh strc chiu tai cua coc dua trén
két qua thi nghiém xuyén:

Bang 1. Két qud Qu, Qavdi dang dia chat Al

Vi ving C: (Khu My Dinh, Mé Tri, Pai Mo)
Tinh toan cho coc duong kinh 1,2m; chiéu dai
34 m (cdm vao 16p cudi s6i 2m)
- Két qua nén tinh: ldy trung binh cua 3 coc
c6 duong kinh 1,2m, ung v6i S'=E.Sgn €O
Qanénﬁnh=751 T, l'mg voi S*: 0,01D co
Qanénﬁnhz 950 T
- Két qua tinh stic chiju tai cua coc dua trén
két qua thi nghiém xuyén:

Bang 6. Két qua Qu, Qavdi dang dia chat CI

Cong thirc tinh  Qs(T) Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  671.20 678.6 1349.8 539.9

2. Xuyén SPT  197.20 1357.2 1554.4 621.6

Cong thirc tinh Qs(T) Qp(M) Qu(M Qa)
1. Xuyén CPT 14679 6786 21465 8586
2. Xuyén SPT 3417  1357.2 16989 6796
Bang 7. Két qua Qu, Qavéi dang dia chat C2
Cong thirc tinh Qs(T) OQp(M) Qu(T) QaT)
1. Xuyén CPT 1503.7 10179 25216 1008.6
2. Xuyén SPT 442.8 1357.2 17999 7199

Bang 2. Két qud Qu, QaVdi dang dia chat A2

Cong thirc tinh Qs(T) Qp(T) Qu(T) Qa(T)
1. Xuyén CPT  714.10 1017.881731.96 692.8
2. Xuyén SPT  219.07 1357.171576.24 630.5

Bang 3. Két qud Qu, Qavéi dang dia chat A3

Bang 8. Két qud Qu, Qavéi dang dia chat C3

Cong thirc tinh  Qs(T) Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  1036.1 1017.9 2053.9 821.6

2. Xuyén SPT 333.71 1357.2 1690.9 676.4

Cong thirc tinh Qs(T) Qp(T) Qu(T) Qa(T)

Bang 9. Két qud Qu, Qavéi dang dia chit C4

Cong thirec tinh  Qs(T) Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  2658.2 678.6  3336.8 1334.7

1. Xuyén CPT  386.84 1017.881404.72 561.9

2. Xuyén SPT  148.42 1357.171505.59 602.2

2. Xuyén SPT 3454 1357.2 1702.6 681.0

Voivang D: (Khu Trung Yén, Ngoc Khanh)

Véi viing B: (Khu C6 Nhué, Déng Ngac):
Tinh toan cho cong trinh vdi coc duong kinh
1,2m; chiéu dai 33 m (cz“im vao 16p cudi soi
khoang 2m)
- Két qua nén tinh: lay trung binh cua 3 coc
c6 duong kinh 1,2m, tng v6i S™=E.Sy €6
Qanénann=760 T, Ung voi S*= 0,01D c¢o
Qanénﬁnh: 880 T
- Két qua tinh sic chiu tai cua coc dya trén
két qua thi nghiém xuyén:

Bang 4. Két qud Qu, Qavdi dang dia chat Bl

- Tinh toan cho coc duong kinh 1,2m; chiéu
dai 45 m (cam vao 16p cudi s6i 2m)
- Két qua nén tinh: ldy trung binh cta 3 coc,
l'l’ng Vé'l S*zg.Sgh Cé Qane’nﬁnh:660 T, L'I'ng VO,'I
S"=0,01D ¢6 Qanéninn= 853 T
- Két qua tinh strc chiu tai cua coc dua trén
két qua thi nghiém xuyén:

Bang 10. Két qua Oy, Qavéi dang dia chit DI

Cong thiee tinh Qs(T)  Op(T) Qu(T) Qa(T)

1. Xuyén CPT  653.4 10179 1671.2 668.5

2. Xuyén SPT 277.9 1357.2 1635.1 654.3

Cong thirc tinh Qs(T) Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  754.10 1123.881877.98 751.2

2. Xuyén SPT  258.07 1356.171614.24 645.7

Bang 5. Két qua Qu, Qavéi dang dia chdt B2

Bang 11. Két qua Qu, Qavdi dang dia chdt D2

Cong thirc tinh  Qs(T)  Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  1535.36 1187.5 2722.9 1089.1

2. Xuyén SPT  409.68 1357.2 1766.8 706.7

Cong thic tinh  Qs(T) Qp(T) Qu(T) Qa(T)

Bang 12. Két qua Qu, Qavéi dang dia chdt D3

1. Xuyén CPT  434.84 1017.881452.7 581.1

Cong thirc tinh  Qs(T)  OQp(T) Qu(T) Qa(T)

2. Xuyén SPT  262.42 1327.151589.6 635.8

1. Xuyén CPT  1588.34 1085.4 2673.7 1069.5

2. Xuyén SPT 427.13 1251.5 1678.6 671.4
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Bang 13. Két qud Qu, Qavdi dang dia chdt D4

Coéng thirc tinh  Qs(T)  Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  1704.13 1187.52891.7 1156.7

2. Xuyén SPT  474.67 1357.21831.8 732.7

Bang 14. Két qua Qu, Qavéi dang dia chit D5

Coéng thirc tinh  Qs(T)  Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  458.39 1017.9 1476.3 590.51

2. Xuyén SPT  124.67 1357.2 1481.8 592.74

Vi vang E: (Khu Dai Kim, Linh Dam, Phdp
Vin, Thanh Tri)
- Tinh toan cho coc duong kinh 1,2m; chiéu
dai 42 m (cdm vao 16p cudi s6i 2m)
- Két qua nén tinh: ldy trung binh cta 3 coc,
ung voi S'=E.Sgh €0 Qaneninn=744T, Ung véi
S'= 0,01D co Qanénﬁnhz 992 T

Bang 15. Két qud Qu, Qavdi dang dia chdt E1

Cong thirc tinh  Qs(T)  Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  1079.55 1855.52935.1 1174

2. Xuyén SPT  308.76 2120.6 2429.3 971.7

Bang 16. Két qua Ou, Qavéi dang dia chdt E2

Cong thic tinh Qs(T) Qp(T) Qu(T) Qa(T)

1. Xuyén CPT  1277.49 1237 2514.5 1005.8

2. Xuyén SPT  521.24 2120.52641.7 1056.7

- Tu cac két qua trén, tac gia ding hé sé
tuong quan K= Qatinhtoan/Qanentinh dé danh giél
mirc do tin cay cua stic chiu tai cho phép tinh
toan dua trén két qua thi nghiém xuyén va két
gua suac chiu tai cho phép cua coc tir thi
nghiém nén tinh, thu dwoc két qua nhu sau:

- Dua vao thi nghiém CPT, c6 K = 0.782-
1.778 néu tinh S"=£.S4y va K = 0.654- 1.405
néu tinh S*=0,01D (nhu hinh 3.2).
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Hinh 3. Bdng hé sé K giita két qua theo thi
nghiém CPT va thi nghiém nén tinh coc
- Dya vao thi nghiém SPT, ¢6 K =0.837-1.42
néu tinh S*=£.Sg va K = 0.695- 1.065 néu
tinh S"= 0,01D (nhu hinh 3)
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Hinh 4. Bdng hé sé K giita két qua theo thi
nghiém SPT va thi nghiém nén tinh coc.

KET LUAN

Véi hé s6 K thu duge trong nghién clru, suc
chiu tai cho phép clia coc tinh dua vao két qua
thi nghiém CPT va SPT (v&i hé sb an toan
Fs=2.5) déu co sai khac véi strc chiu tai cua
coc tur thi nghiém nén tinh coc, tuy nhién sai
khac nay la khong qué nhiéu.

- Strc chiu tai cho phép cua coc tinh theo két
qud thi nghiém CPT va tir thi nghiém nén tinh
tinh ing v6i bién dang S*= 0,01D la tin cay
hon (c6 K = 0.654- 1.405) so voi tinh (rng voi
bién dang S*= £.Sqn (cO K = 0.782-1.778).

- Stec chiu tai cho phép cua coc tinh theo két
qua thi nghi€ém SPT va tir thi nghiém nén tinh
tinh g v6i bién dang S*= &.Sgy 12 tin cdy hon
(c6 K = 0.837-1.42) khi tinh ung voi bién
dang S"=0,01D.

- So sanh véi suc chiu tai cho phép cua coc tur
thi nghiém nén tinh coc thi sirc chiu tai cho
phép ciia coc tinh theo két qua thi nghiém
SPT tin cay hon tinh theo két qua thi nghiém
CPT (vi v6i thi nghiém SPT cho K = 0.837-
1.42, thi nghiém CPT cho K = 0.782-1.778).
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SUMMARY
ASSESSMENT OF METHODS APPLYING TO DETERMINE THE LOAD
CAPACITY OF BORED PILES USING RESULTS FROM CPT AND SPT TESTS

Lai Ngoc Hung”
College of Technology - TNU

Recently, the pile load capacity using in designs is commonly estimated based on the results of
Cone penetration tests (CPT) or Standard penetration test (SPT). This calculations must apply a
safety factor Fs from 2 to 3 because the pile load capacity is difficult to determine accurately that
possibly leads to a wasteful design. In practice, to determine the load capacity of piles, the static
load test method is commonly performed and provides reliable results. To solve the problem of the
relationship between the load capacity of piles according to calculations based on experimental
results of CPT or SPT and other regular capacity from static load test, the author has conducted
static load test results of piles located in some typical areas of Hanoi, pile load capacities
calculated theoretically based on CPT and SPT.This research focuses on establishing a correlation
between the pile load capacity as a result of tests CPT, SPT with the capacity received from static
load test through a correlation coefficient K, with CPT have K = 0.654- 1.405, with SPT have K =
0.837-1.42.

Keywords: Loading capacity of pile, bored pile, cone penetration test CPT, standard penetration
test SPT, static load test
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