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TOM TAT: Trong viéc x4c dinh st chju tai coc, xac dinh theo thi nghiém nén tinh van duoc xem 1a phuong
phap c6 do tin cdy cao va co thé duoc dung dé kiém ching cac tinh toan strc chiu tai coc bang cac phuong
phap khac (BS EN 1997-1:2004, 7.4.1(1)P). Trong thyc té thuong rat kho xac dinh diém cyc han ciia coc
tir duong cong lién tuc thé hién quan hé tai trong do lan (BS EN 1997-1:2004, 7.6.1.1(3)). Do d6 viéc xac
dinh strc chiu tai coc tir két qua thi nghiém nén tinh hién nay con chwa thdng nhit giita cac hé thong tiéu
chuén. Bén canh d6 mdi tiéu chuén lai quy dinh cac quy trinh thi nghiém nén tinh coc khac nhau dan dén
cac phuong phap xac dinh suc chiu tai coc khac nhau. Bai viét thuc hanh tinh toan strc chiu tai coc tir két
qua thi nghiém nén tinh theo cac phuong phap khac nhau tir 46 so sanh két qua va dua ra cac nhan xét.

TU KHOA: Coc, stic chiu tai coc, nén tinh.

ABSTRACTS: In determining pile bearing capacity, static load testing is still considered a highly reliable
method and can be used to verify pile load calculations by other methods (BS EN 1997-1:2004, 7.4.(1)P).
In practice, often difficult to define an ultimate limit state from a load settlement plot showing a continuous
curvature (BS EN 1997-1:2004, 7.6.1.1(3)). Therefore, the determination of pile load capacity from static
compression test results is currently not consistent among standard systems. Besides, each standard
stipulates different pile static compression test procedures leading to different methods of determining pile
load capacity. The article practices calculation of pile load capacity from static compression test results
by different methods, thereby comparing the results and making comments.

KEYWORDS: Pile, static load test.

1. GIOI THIEU Diéu nay thuong kho dat dugc trong cac thi nghiém
nén tinh vi khi do chuyén vi dau coc 1a rat 16m va
can tai trong rat 16n dé dat duogc diéu nay. Thi
nghiém s& rat ton kém tham chi trong nhiéu truong
hop xay ra pha hoai vét lidu coc trude khi dat dén
chuyén vi 1on (chfmg han mii coc dat vao da géc
hay cudi soi). Do do, trong hau hét céc tiéu chuén,

Stre chiu tai cia coc c6 thé xac dinh ngoai hién
truong theo cac phuong phap thi nghiém thir coc
bang tai tinh, thi nghiém thir coc bang tai dong va
thi nghiém xuyén dat. Trong do6 thi nghiém thir tai
tinh danh gia chinh xac nhat kha ning chiu tai cua
coc va ding dé kiém chung gia tri strc chiu tai ciia

coc xéac dinh bang cac phuong phap khac [1]. Diéu
nay ciing dugc quy dinh tai tiéu chuan chau Au
(BS EN 1997-1:2004) muc 7.4.(1)P [3].

Tai trong khi thtr tinh coc dat toi tri sb 1am cho
d6 an cua coc tang 1€n lién tuc ma khong tang thém
tai thi coc roi vao trang thai bi pha hoai va gia tri tai
trong d6 dugc xem la stre chiu tai cyc han cua coc.

suc chiu tai cua coc hodc tai trong cudi cung dugc
xéac dinh theo mot s6 dinh nghia dya trén quan h¢ tai
trong — d6 lun thu dwoc tir thi nghiém nén tinh. Tuy
nhién gia tri d¢ lin gidi han quy dinh tai cac ti€u
chuén lai rat khac nhau, c6 tiéu chuin quy dinh theo
ty 1& duong kinh coc, ¢o tiéu chuén lai quy dinh theo
do6 lan gidi han cong trinh.
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MJi quy trinh thi nghiém coc ciing nhu phwong
phap xac dinh strc chiu tai coc déu cé nhimg wu
diém ciing nhu han ché riéng. Nguoi thiét ké can can
ctr trén muc dich thi nghiém, diéu kién dia chét, loai
coc, diéu kién hién truong... dé lua chon quy trinh
thi nghiém ciing nhu phuong phap xac dinh stc chiu
tai coc phu hop dé dat dugc hiéu qua cao nhét.

Bén canh quy trinh thi nghiém tiéu chuan va
chuyén vi gi6i han 10% duodng kinh coc néu tai
chinh vin, Tiéu chudn TCVN 9393:2012 con d& cap
dén cac quy trinh thi nghiém dic biét (Phy luc D)
cling nhu dua ra nhiéu phuong phap dé xac dinh sirc
chiu tai coc (Phu luc E) [3].

Trén co so tinh toan sirc chiu tai cuc han cta coc
tir két qua thi nghiém nén tinh coc tai mot cong
trinh cu thé theo cac phuong phap khac nhau, bai
bao so sanh, lam rd cac phuong phap xac dinh suc
chiu tai coc giup ngudi thiét ké co thém thong tin
dé lya chon quy trinh thi nghiém ciing nhu phwong
phap xac dinh stc chiu tai dap ing dugc muc tiéu
thiét ké.

2. TONG QUAN VE CAC PHUONG PHAP
XAC PINH SUC CHIU TAI CQC

2.1. Cac phwong phap xac dinh sirc chiu tii cuc
han cia coc

Puong cong quan hé tai trong — do lan dugc vé
tir két qua thi nghiém nén tinh coc s& duoc sir dung
dé xac dinh strc chju tai coc theo cac phuong phap
khac nhau.

Coc duogc xem 12 pha hoai néu d6 lun ting nhanh
trong khi tai trong khong tang hodc coc khong con
kha ning mang tai. Trong thuc té thuong kho xac
dinh duoc stre chiu tai ctia coc do d6 hau hét cac tiéu
chuin déu quy dinh coc pha hoai tai gia tri d6 lun
giéi han ching han nhu 10% duong kinh (BS EN
1997-1:2004, 7.6.1.1(3)[3]), 5% duong kinh
(O'Neill & Reese 1999), 1.5inch (38mm)[8] hay
0.75inch (19mm). Dudi day 1a mot s6 phuong phap
xac dinh stre chiu tai coc tir két qua thi nghi€ém nén
tinh da duoc cong bé.

2.1.1. Phwong phap Davisson (1972)

Stre chiu tai cia coc tuong tng véi diém giao
cat gitra duong thang Sr va dudng cong tai trong —
d0 lun cua coc.

St = (Qua)L/AE +0.15+D/120 (in) (1)
Phuong phép ban ddu dung cho coc ép, thi
nghiém theo quy trinh nén nhanh (QM test).
Ut diém: Duong Sy v& dugc trude khi thi nghi¢m
do 36 co thé dung lam tiéu chi cho thi nghiém.

200 = (Qu)ll
N
5. lm L
E z|° x =015+ D/120y
= Qu.=(AE/L)A
0 0 i e
Movement, in.

Hinh 1. Phwong phap Davisson 1972

2.1.2. Phwong phdp Chin (1970,1971)

V& duong quan hé gitra @6 Iin (A) va ty sb do
lan/tai trong (A/Qua) trong do Qua 12 tai trong tuong
ung voi do 1an (A). Ste chiu tai cuc han cia coc (Qu)ui
chinh 1a nghich dao d6 ddc ctia dudng quan hé chuyén
d6 lan (A) va ty sb d lin/tai trong (A/Qua).
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Hinh 2. Phwong phap Chin (1970, 1971)

Phuong phap nay c6 thé ap dung cho ca quy
trinh thi nghi€m gia tai nhanh va gia tai cham tuy
nhién chi phu hop v6i thi nghiém ma thoi gian gitr
tai cac cap la déu nhau. Luu y cac diém dir liéu
khong nam trén dudng thing cho dén khi tai thi
nghiém vugt qua gidi han Davission.

Phuong phap nay khong nén ap dung ddi vai thi
nghiém theo quy trinh tiéu chuin cia TCVN
9393:2012 do theo quy trinh nay thoi gian giir tai
cac cap 1a khac nhau.

2.1.3. Phuong phdp De Beer
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Hinh 3. Phuong phap De Beer
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Theo phuong phap nay, duong quan hé tai trong
— d6 Iun ciia coc dugce thé hién véi ty 16 logarit. Cac
diém s liéu thi nghiém sé& ndm trén hai duong
thﬁng. Sl’Ic chiu tai cuc han cua coc tuong ing voi
giao diém cua hai duong thing nay.

Phuong phap nay phu hgp véi thi nghi€ém theo
quy trinh gia tai cham.
2.1.4. Phwong phap 90% ciia Brinch Hansen

Day 1a phuong phap thir dan:

- V& dudng cong tai trong — chuyén vi;

- Tim gia tri st¢c chiu tai cuc han (Qu)ue va Ay
sao cho voi tai trong thi nghiém 90%(Qy)u: thi
chuyén vi dau coc bang 50% A..

g (Q‘)ult
B 200 90% % (QV 7/7‘2// _
100 —
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50% x Au Au
0 | |
0 1 2
Movement, in.

Hinh 4. Phuong phap 90% ciia Brinch Hansen

Phuong phap nay phu hop véi thi nghiém nén
tinh theo quy trinh thi nghi¢m voi chuyén vi khong
doi (CRP test).

2.1.5. Phuong phdap 80% ciia Brinch Hansen

Céach xac dinh (hinh 5):
?.—
1in =254 mm
1ton=B89kN
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Hinh 5. Phwong phap 80% ctia Brinch Hansen

Vé duong cong quan hé gilra va A ( trong
Sa
do6 Qua la tai trong tuwong tng vai do an A);
Gi4 tri strc chiu tai cuc han (Qu)ur va chuyén vi
twong g A, cho bdi cong thirc sau.
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Phuong phap nay phu hgp xéc dinh stre chiu tai
tir két qua thi nghiém gia tai tbc d6 cham.
2.1.6. Phwong phdap Mazurkiewicz
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Hinh 6. Phuwong phap Mazurkiewicz

Cach xac dinh strc chiu tai cuc han cua coc theo
phuong phap cia Mazurkiewicz dugc trinh bay nhu
Hinh 6. Phuong phap nay gia thiét dudng cong tai
trong — do lan xAp xi dudng parabol.

2.1.7. Phwong phap Fuller and Hoy va Phuwong
phadp Butler and Hoy

Theo Fuller and Hoy surc chiu tai cyc han cua
coc tuong Ung voi trén dudng cong cd d6 nghiéng
0.05 inch/tan.

Phuong phap nay phu hop véi quy trinh gia tai
nhanh (QM) tuy nhién khéng phu hop véi coc co
chiéu dai 16n (d6 lin dan hoi 16m).

Theo Butler and Hoy strc chiu tai cuc han cia
coc tuong ung véi giao diém cua tiép tuyén véi
duong cong quan hé tai trong — do ltin c6 d6 nghiéng
0.05 inch/tan va doan thang ban dau cta dudng cong
(doan dan hoi) hoidc duong thing di qua gbc toa do
song song véi duong do tai.

Fulier and Hoy method
Butler and Hoy method
250
] Q)
gzm (Q.J..
= 150r
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Hinh 7. Phuwong phap Fuller and Hoy
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Phuong phap nay phu hop véi quy trinh gia tai nhanh (QM).

&

Hirany & Kulhawy (3155 kN)
Butler & Hoy (3289 kN)

DeBeer (2231 kN)
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Hinh 8. Strc chiu tai cwe han ctia coc xac dinh theo
cac phuong phap khac nhau (Hirany and Kulhawy [7])

Nhén xét: V&i mdi coc thi nghiém cu thé chi co
mot gia tri duy nhét duoc goi la strc chiu tai cyc han.
Tuy nhién mdi quy trinh thi nghiém, mdi phuong
phap xac dinh dua trén cac ti€u chi khac nhau s€ xac
dinh cac gia tri stic chiu tai cuc han khac nhau.
Hinh 8 1a téng hop stic chiu tai cyc han cia coc
khoan nhdi duwdng kinh 0.76m (30inch) dugc thuc
hién tai Vién cong nghé¢ Georgia [7].

2.2. Strc chiu tai cwe han cia coc tir két qua thi
nghiém nén tinh theo tiéu chuin TCVN
10304:2014

Tiéu chudn 10304:2014 quy dinh quy trinh thi
nghiém phai tuan theo TCVN 9393:2012.

Tri riéng suc chiu tai trong nén cua coc Ry léy
bang tai trong thir coc tmg véi do lin S duogc xac
dinh theo cong thirc:

S=8, )

Trong d6 Sen 12 A9 Iun gidi han trung binh cia
mong nha hodc cong trinh (quy dinh tai TCVN
9362:2012), £=0.2 1a hé s6 chuyén tiép tir do lun
gi6i han cua cong trinh sang d¢ lin ciia coc thir. Néu
S 16n hon 40mm thi 1dy S=40mm.

S=S,,+S, (3)
NL

S =B 6

¢ BEA (6)

Véi coc ¢6 chidu dai 16n cho phép ké thém d
lan dau coc do bién dang dan hoi cua vat lidu coc
(Se) xac dinh theo cong thirc (6). Po lin S dé xac
dinh sttc chiu tai cuc han dugc xac dinh theo
cong thtrc (5).

3. XAC PINH SUC CHIU TAI CQC TU KET
QUA THi NGHIEM NEN TINH THEO CAC
PHUONG PHAP KHAC NHAU

3.1. Thong tin coc thi nghiém

Thi nghiém nén tinh duoc thyc hién trén coc
khoan nhdi duong kinh 1200 (mm) tai khu vuc
Thanh phé H6 Chi Minh. Coc dai 68m tir mat dat,
miii coc dit vao 16p cat hat trung dén tho, trang thai
chit (Lop dat 3¢ nhu hinh dudi).

®

__ots3f|ezs

O
&)

Lop 1: Sét trang thai chay.

Lop 2b: Sét trang thdi déo cung.

Lop 3a: Cat hat trung trang thai chat.

Lop 3b: Cat hat min dén trung, trang thai chat vira.
Lép 3c: Cat hat trung dén théi, trang théi chat.
Lop 4: Sét trang thdi cung.

Hinh 9. Tru dia chét va chiéu siu coc
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Coc duoc thi nghiém theo TCVN 9393:2012 -
Coc — Phuong phap thir nghiém tai hién truong bang
tai trong tinh ép doc truc. Coc TNI1 chuyén vi dau
coc 16n nhit dat 101.82 mm tai cép tai 2024 Tan.
Coc TN2 chuyén vi d4u coc 16n nhit dat 102.63 mm

tai cip tai 1898 T4An. Ca coc TNI va TN2 déu c6
chuyén vi dau coc tuong ddi 16n phu hop sir dung
dé tinh toan strc chiju tai cuc han cua coc theo cac
phuong phap khac nhau.
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Hinh 11. Biéu dd quan hé tii trong d6 hin coc TN2

3.2. Stre chju tai cuc han cda coc theo cac phuwong
phap khac nhau

Tir két qua thi nghiém nén tinh 02 coc (TN1 va
TN2) nhu trén, tinh toan strc chiu tai cyc han cua
coc theo cac phuong phap khac nhau ta dugc cac gia
tri stc chiu tai cuc han cua coc nhu Bang 1.

Stre chiu tai cuc han theo phwong phap De Beer,
TCVN 10304:2014, Davisson (1972) cho két qua
kha twrong dong.

Phuong phap Brinch Hansen (90%), va BS EN
1997-1:2004 cho két qua twong ddng c6 thé do coc
chwra nén dén trang thai pha hoai.

Phuong phap Mazurkiewicz, Brinch Hansen
(80%), Chin (1970,1971) la cac phuong phép ngoai
suy do d6 cho gia tri suc chiu tai cyc han cia coc
16n hon tai trong thi nghiém 16n nhat.
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Bang 1. Két qua tinh sirc chiu tai cuc han ciia coc

Stre chiu tai cwe han

Stt Phuong phap xac dinh coc (KN)

TN1 TN2

1 | De Beer 13800 13800
2 | TCVN 10304 14940 13370
3 | Davisson (1972) 16100 12250
4 | BSEN 1997-1:2004 20240 18970
5 | Brinch Hansen (90%) 20240 18970
6 | Mazurkiewicz 21500 19200
7 | Brinch Hansen (80%) 21823 20965
8 | Chin (1970,1971) 29940 28980

Xac dinh strc chiu tai cuc han cta coc theo BS
EN 1997-1:2004, cling nhu Brinch Hansen (90%)
yéu ciu coc phai dugc thi nghiém téi trang thai pha
hoai hodc bién dang 16n. Véi coc khoan nhdi duong
kinh 16n c6 miii coc dit 1én cac 16p dat tot thi viée
thi nghiém dén trang thai pha hoai thuong gap nhiéu
kho khan. Stre chiu tai cuc han cua coc TCVN
10304:2014 va Davisson (1972) thuong tuong rng
v6i chuyén vi dau coc nho hon.
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Hinh 12. Sitc chiu tdi cue han ciia coc theo cac phwong phap

Céac phuong phap ngoai suy dé xac dinh sirc
chiu tai cyc han cia coc nhu Mazurkiewicz, Brinch
Hansen (80%), Chin (1970,1971) thuong cho gia tri
suc chiu tai cuc han cta coc 16n do do6 chi nén sir
dung cho céc giai doan thiét ké ban dau, thi nghiém
tham do.

4. KET LUAN VA KIEN NGHI

Xac dinh strc chiu tai coc tir thi nghiém nén tinh
cho két qua dang tin cdy nhat. Tuy nhién c6 rat nhiéu
phuong phap xéac dinh strc chiu tai coc tir két qua
nén tinh, mdi phwong phap cho gia tri strc chiu tai
cuc han cua coc khac nhau.

Tuy thudc quy trinh thi nghiém va két qua thi
nghiém thu dugc (cép tai cao nhat, chuyén vi 16n
nhét) c6 thé lwa chon phuong phép x4c dinh strc chiu
tai coc phu hop.

Moi phuong phap xac dinh strc chiu tai cuc han
cua coc khac nhau c6 d¢ tin cdy khac nhau. Viéc xac
dinh thiét k& strc chiu tai coc can phai dong bo tir
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xac dinh sirc chiu tai cuc han dén strc chiu tai tinh
toan theo cung mét ti€u chuan.
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