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Toém t&t: Thi nghiém nén tinh coc duoc xem la
thi nghiém dénh gig chinh xac nhét khd néng chiu
tdi cla coc va duoc dung dé kiém chumg gia trj stc
chiu tdi cta coc xac dinh bang céc phuong phép
khac. Tuy vdy khdéng phai lic nao coc thi nghiém
cling dwoc nén dén téi trong pha hoai. Trong truong
hop dé, viéc wéc ltong dwoc chinh xac suc chju tai
giéi han cua coc sé lam cho thiét ké tiét kiém ma
van dam bao an toan. Mét sé phuong phép théng
dung bao gém phwong phép Davisson, phuwong
phé&p Decourt, phwrong phap 90% Brinch Hassen, ...
Bai béo dé xuét cach wéc lwong strc chju tai bang
cach str dung két hop cac phuong phép trén. Cac
tinh toan sau dé duwoc so sanh véi két qua do st
chju tai giéi han tir mét vai thi nghiém nén tinh coc
thuc té, tir d6 danh gid khd ndng umg dung cla
phuong phap dé xuét.

Tl khéa: thi nghiém nén tinh coc, sirc chju tai
gi¢i han, ngoai suy, dwong cong P-S.

Abstract: The static loading test is considered to
be the most accurate method to evaluate the pile
capacity. It is used to verify the pile capacity
determined by other methods. However, in many
cases, the test pile was not loaded until failure. In
these cases, an accurate estimate of the ultimate
load will design while
maintaining safety requirements. Some common
methods that are used to determine the pile capacity
are the Davisson’s offset limit method, the Decourt
extrapolation, the Brinch Hassen 90% criterion,...
This paper proposes an alternate method of
estimating the ultimate load by combining these
methods above. Then the estimated pile capacity is
compared with the measured pile capacity from the
static load test, and the promise of the proposed
method is discussed.

ensure an economical
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1. Pat van dé

Thi nghiém nén tinh coc dwgc xem la thi nghiém
danh gia chinh xac nhat kha nang chiu tai cta coc
theo dat nén va dwoc dung dé kiém ching gia tri
st chiu tai cha coc xac dinh bdng cac phwong
phap khac [1]. Két qua thi nghiém cho phép xay
dwng dwdng cong quan hé tai trong — chuyén vi, 1a
co s& dé xac dinh strc chju tai gi¢i han (SCT) cla
coc. Theo [2], SCT cla coc don bang tai trong
twong ng véi diém dwéng cong quan hé tai trong —
chuyén vi bién d6i dd déc dot ngot. Tuy vay khong
phai dwdng cong thi nghiém nén tinh nao cling cé
diém uén rd rang, do coc chwa duwgc nén dén tai
trong phéa hoai vi ly do kinh té. Trong trwéng hop
do, viéc woc lvong dwoc chinh xac SCT cla coc la
yéu cau thiét yéu d& ddm bao cho viéc thiét ké tiét
kiém ma van an toan.

C6 dén khoang mét chuc phwong phéap ngoai
suy khac nhau dé& xac dinh SCT cla coc, nhw 1a
phuwong phap Vander Veen [3], phwong phap 80%
va phwong phap 90% Brinch Hassen [4], phwong
phap De Beer [5], phwong phap Fuller & Hoy [6],
phwong phap Chin-Kondner [7][8], phwong phap
Davisson [9], phwong phap Mazurkiewicz [10],
phwong phap Butler & Hoy [11] va phwong phap
Decourt [12]. Tuy nhién dén nay khong thé két luan
phwong phap nao chinh xac hon phwong phap nao.
TCVN 9393-2012 chi dirng lai & viéc dé xuét cac
phwong phap cé thé s dung ma khéng chi dinh
riéng bat ky mét phwong phap nao. Trong tirng
trwdng hop cu thé, tuy theo didu kién dia chat va tay
theo kinh nghiém ban than ma ky sw thiét ké sé
quyét dinh chon st dung phwong phap thich hop.
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Gitra cac két qua nghién clru da dwoc coéng bd
ciing khong c6 mét két luan théng nhat. Tw két qua
tinh toan cho 64 coc CFA theo 6 phwong phap khac
nhau (Davisson, Hassen, Chin, De Beer,
Mazurkiewicz va Decourt), Abdelrahman va céac
cong sw [13] cho rang 3 phwong phap Chin,
Mazurkiewicz va Decourt cho két qua chinh xac hon
va phuong phap Davisson cho két qua kém chinh
x&c nhéat. Trai lai, Hasnat va cac coéng sw [14], dua
trén két qua tinh toan va thi nghiém clta 17 coc
dong va 3 coc khoan nhéi lai két luan rédng phwong
phéap Davisson c6 sai sé it hon so véi phwong phap
Decourt va phuwong phap 80% Hassen. Nguyén
nhan la do cac dwong cong ngoai suy chi la nhirng
dién dich gan ding cua két qua thi nghiém. Két qua
xac dinh SCT theo méi phwong phap chi gan véi két
qua thuwe ma khong phai 1a két qua chinh xac.

M&c du cac phwong phap ngoai suy cé thé lua
chon xap xi quan hé tai trong — chuyén vi dau coc
bang cac duwong cong khac nhau: parabol (Brinch
Hassen, Mazurkiewicz) hoac hyperbol (Chin-
Kondner, Decourt), két qua tinh toan theo céc
phwong phap khac nhau ciing khéng Iéch nhau qua
xa chirng té tai vj tri SCT gi&i han cac dwdng cong
nay gan trang nhau va ciing gan véi dudng cong
thwe. Trong nghién clru nay, cac tac gid phat trién
phwong phap wéc lwgng stre chiu tai gi¢i han cla
coc, bang cach két hop ddng thdi cac phuong phap
ngoai suy khac nhau, nham cho két qua wéc lwong
SCT cla coc chinh xac hon. Phwong phap nay, st
dung quan niém vé cach xac dinh SCT cula
Davisson va Hassen trén co s& cac dwdng cong
ngoai suy cla Chin-Kondner va Decourt. Cac tac
giad da dwa ra 04 phwong phap xac dinh sirc chju tai
gi¢i han cda coc gom giao diém dwong Davisson
véi dwong cong Chin-Kondner; giao diém cua

CLP2 C(38+£j+c L Ph—(
AE 120 AE | ®

3. Giao diém cua dwéng Davisson véi dwong
cong Decourt . . B .
Theo Decourt, néu bieu dién moi quan hé P/S va

dwong Davisson v&i dwdng cong Decourt; quan
diém 90% Brinch Hassen trén dwéng cong Chin-
Kondner va quan diém 90% Brinch Hassen trén
dwong cong Decourt.

2. Giao diém chGa dwong Davisson véi dwong
cong Chin-Kondner

Phwong phap ngoai suy Chin-Kondner thuwdng
cho két quéd Ién hon phuwong phap Davisson 20-
40% [15], [16].
phwong phap Chin-Kondner dé ngoai suy ra duéng

Do d6 trwéc tien cé thé dung

cong P-S, tiép do6 két hop véi cach xac dinh SCT
ctia Davisson dé xac dinh dwoc gia tri SCT dang tin
cay hon.

Theo phuwong phap Chin-Kondner, @b thi (S/P;
S) cta két qua thi nghiém cé dang duwéng thang, co
hé sb goc C, va cat truc S/P tai Cy:

%zCle+C2 1)

Puwong cong tai trong — chuyén vi theo phuong
phap Chin-Kondner c6 dang:
S

TGS+,
v&i Cy, C; 14 2 hang sb.

)

Theo Davisson SCT gi¢i han cla coc dwoc xac
dinh bang tai trong twong ng véi chuyén vi ctia coc
bang bién dang dan héi chiu nén cla coc (PL/EA)
cbng v&i 0.15 inch (3.8 mm) cdng v&i D/120, v&i D
la dwdng kinh ctia coc:

P,,L D
Sgp =2+ 38+ —— 3)

trong do: E - modun bién dang cla coc, A - dién
tich tiét dién coc.

Giao diém cta (1) va (2) ta c6, SCT gi6i han
cla coc Py, la nghiém cla phuong trinh:

3.8+3j 0 @)
120

Tai trong gi¢i han Py, dwgc xac dinh tr giao
diém cta dwong thdng Davisson (3) véi dwong
cong Decourt, xac dinh tir phwong trinh:

P sé& duoc do thi cé dang duong thang gan ding co G
hé sb goc Cs va cat truc P/S tai Cy: T1-0(,S (6)
P 5 134 nahiem ot -
5= CP+C, (5) va la nghiém cia phwong trinh:
(CL)P [C <38+ >+ 1] <38+ D)C 0
AE 3 120/ " AE 120/ %~ @)
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4. Ap dung quan diém 90% Brinch Hassen trén 0.9P.. = 0.55gn C4
dwéng cong Chin-Kondner I 1~ 0.5C;Sgn (12)
Theo quan diém 90% Brinch Hassen, diém Py, = %
(0.9Pgp, 0.5S,) cling thudc dwéng cong tai trong — o A
dd lan. Thay thé diém nay vao dwdng cong ngoai Giai hé phuong trinh ta thu dwec SCT gi6i han
suy Chinkdner (1), ta c6: Pgn nhur sau:
S Sgn = — 2 DA Py, = — oot 13
0.9p, = —£2°% @®) on = ey e T T ~

T 1 e~
C, 158, +C,
Két hop véi phuong trinh:
__ Se
Clsgh +C,
Ta xac dinh dwgc dd lun gi¢i han Sy, va SCT
gi¢i han Py, nhw sau:

_8C, 8
C, 9C,
SCT thu dwgc nhd hon so véi SCT tinh theo

phwong phap Chin-Kondner:

P

gh

)

S va P

gh (10

gh

(11)

5. Ap dung quan diém 90% Brinch Hassen trén
dwong cong Decourt

Twong tw, 4p dung quan diém 90% cuta Brinch
Hassen v&i dwong cong ngoai suy cla Decourt, do
lin gi¢i han Sy, va SCT gi¢i han Py, 1a nghiém cla
hé phwong trinh sau:

SCT thu dwoc cling nhé hon so v&i SCT tinh
theo phwong phap Decourt:

(14)

6. So sanh SCT xac dinh theo phwong phap két
hop 90% Hassen véi cac dwong cong Chin-
Kondner, vé&i dwéng cong Decourt va SCT thwc

Trong nghién ctu nay, dé kiém nghiém lai mé
hinh x&c dinh strc chju tai d& xuat, cAc tac gia da so
sanh két qua st chiu tai xac dinh theo cac phwong
phéap véi stre chiu tai dwoc xac dinh tr diém udn
trong cac thi nghiém nén tinh dén pha hoai coc (sau
day dwoc goi tat la SCT thwe). Két qua thi nghiém
dwoc st dung gém 01 coc thi nghiém nén tinh dén
pha hoai — coc HG2 & Viét Nam, va 04 coc tai
Harcourt, Nigeria theo [17], do khéng c6 nhiéu thi
nghiém nén tinh coc dén pha hoai & Viét Nam, ciing
nhw céc tai liéu chi dwa ra két qua vé SCT cua coc,
it co tai liéu c6 ca dwdng cong thi nghiém nén tinh.

)

Bang 1. Suc chju tai gidi han cda coc xac dinh theo cac phwong phap

Harcourt, Nigeria [17] Viét Nam
Cocsb 1 Coc sb 2 Coc sb 3 Coc sb 4 Coc HG2
Kich thwéc mm D508 D400 D400 D400 250x250
Do dai m 28 28 28 28 20.6
. Coc thép CQ,C rong du CQ,C rong du Coc réng dw Coc ép
Loai coc gon ng lyc ng lyc vna luc dé BTCT
g p 7 trng lyc dong
dong dong
SCT thuc T 195.0 105.0 112.0 73.0 50.75
Davisson T 68.0 75.0 85.0 72.0
Chin-Kondner T 256.4 121.9 120.5 74.6 95.2
Hassen 80% T 233.1 111.5 117.7 81.7
Decourt T 261.7 120.3 113.2 88.5 84.8
Mazurkiewicz T 205.0 110.0 120.0 76.0
90%Hassen -Chin T 227.9 108.3 107.1 66.3 84.6
90%Hassen - Decourt T 232.6 106.9 100.6 78.6 75.4

Bang 1 téng hop sé liéu xac dinh SCT gi&i han
cla coc, xac dinh theo 2 phwong phap dé xuét,
phwong phap két hop 90% Hassen véi dwéng cong
Chin-Kondner va vé&i dwong cong Decourt, cac
duwdng cong nay dwoc ngoai suy tir két qua thi
nghiém, véi sb liéu dau vao la cac cap (P;,S)) trwdc
khi dwong cong xuét hién diém ubn. Két qua xac
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dinh dwoc so sanh véi SCT gi¢i han cla coc dwoc
Birid da tinh toan theo 5 phwong phap khac nhau
(Davisson, 80% Hassen, Chin-Kondner, Decourt,
Mazurkiewicz) va so sanh v&i SCT thwc dwoc tir thi
nghiém nén tinh coc (SCT thwc la strc chju tai gioi
han xac dinh bang tai trong twong ng véi diém
dwong cong bét dau bién ddi do déc, diém ubn).
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Két qua tinh toan cho thay, gia tri SCT coc xac
dinh theo phwong phap ap dung quan diém 90%
trén cac dwong cong ngoai suy Chin-Kondner va
dwong cong Decourt twong (ng béng 8/9 gia tri
SCT xac dinh theo phwong phap Chin-Kondner va
phwong phap Decourt, gia tri SCT nay cling twong
dbi sat so voi SCT thyc dwge xac dinh tiv thi
nghiém nén tinh pha hoai coc.

7. So sanh SCT xac dinh theo phwong phap két
hop Davisson véi cac dwong cong Chin-
Kondner, vé&i dwéng cong Decourt va SCT thuc

Két qua thi nghiém 05 coc ciling dwoc so sanh
v6i phwong phap dé xuéat két hop Davisson véi cac
dwong cong Chin-Kondner, v&i dwdng cong Decourt,
dwoc ngoai suy tv cac cap (P, S)) twong ty nhw
trong muc 6. Dwéi day thé hién két qua tinh toan véi
02 coc dién hinh, coc sb 02 cua Niregia va coc HG2
cla Vietnam. Trong trwdng hop coc sé 2 cha Niregia
[17], cac dwdng cong ngoai suy Decourt va Chin-
Kondner rat gan véi dwéng cong thwe nén giao diém
cla duwdng Davisson véi cac dwong cong ngoai suy
hau nhw tring véi giao diém clha dwong Davisson va
dwong cong P-S thwe (hinh 1 va hinh 2).
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Hinh 1. Giao cda dwong Davisson voi duong Decourt va duong cong P-S (ter két qua thi nghiém nén tinh),
coc so6 2 Harcourt, Niregia [17]
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Hinh 2. Giao cda dwong Davisson voi dwong Chin-Kondner va dwong cong P-S
(ter két qua thi nghiém nén tinh), coc s6 2 Harcourt, Niregia [17]

Vé&i coc HG2, dwdrng Davisson giao véi dé thi
ngoai suy Decourt tai diém P=58T va S=13mm
(hinh 3) va giao véi dd thi ngoai suy Chin-
Kondner tai diédm P=59T (hinh 4). Gi4 tri SCT
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xac dinh theo cach nay gan SCT thwc hon so véi
cac phuwong phap két hop 90% Hassen V&i
dwdng ngoai suy Chin-Kondner hodc v&i dudng
ngoai suy Decourt.
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Hinh 3. Buong cong nén tinh coc HG2 durong cong P-S, duong ngoai suy két qud nén tinh
theo Decourt va dwong Davisson
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Hinh 4. Buong cong nén tinh coc HG2 durdng cong P-S, duong ngoai suy két qud nén tinh
theo Chin-Kondner va dwong Davisson

8. Két luan

Nghién ctru da dé xuét 04 phwong phap méi dé
wéce lwong stre chiu tai gidi han cla coc dwa trén
két qua thi nghiém nén tinh, trong cac trwéng hop
thi nghiém chwa pha hoai, dwdng cong tai trong —
dd lun chwa xuét hién diém udn ré rang, nhdm wéc
lwong tét hon nira stre chiu tai gi¢i han cta coc. Mo
hinh dé xuét da dwoc kiém nghiém véi 05 két qua
thi nghiém nén tinh coc, két qua tinh toan tr mo
hinh (phwong phap dé& xuét) twong dbi gan voi két
qué SCT thuc. Tuy nhién, sb lwong két qua thi
nghiém kiém nghiém con han ché, sé lwong it, can
phat trién hon nira kiém nghiém véi tap hop méau
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kiém nghiém I&n hon dé co két qua tin cay hon.

TAI LIEU THAM KHAO

4. Hansen, J. B.

1. TCVN 10304:2014. Méng coc — Tiéu chudn thiét ké.
B¢ Khoa hoc va Cong nghé, Viét Nam.

2. TCVN 9393:2012. Coc — Phwong phap thir nghiém
hién trwdng bang tai trong tinh ép doc truc. B Khoa
hoc va Céng nghé, Viét Nam.

3. Vander Veen, C. (1953). The bearing capacity of a pile.

Proc. of the 3rd
Mechanics and Foundation Engineering, Zurich, 2:84-90.

International Conference on Sail

(1963). Discussion on Hyperbolic

Tap chi KHCN Xay dung - s 4/2021



PIA KY THUAT - TRAC BIA

Stress-Strain Response. Cohesive Soils. Journal for
Soil Engineering,
American Society of Civil Engineers, 89(4):241-242.

Mechanics and Foundation

De Beer, E. E. (1968). Proefondervindlijke bijdrage tot
de studie van het grensdraag vermogen van zand
onder funderingen op staal. Tijdshift der Openbar
Verken van Belgie.

Fuller, F. M., Hoy, H. E. (1970). Pile load tests

including quick-load test method, conventional
methods, and interpretations. 49th Annual Meeting of
the Highway Research Board, Highway Research

Board, 333 :78-86.

Kondner, R. (1963). Hyperbolic Stress-Strain
Response: Cohesive Soils. Journal of the Soil
Mechanics and Foundations Division, American

Society of Civil Engineers, 89(1):115-144.

Chin, F.K. (1970). Estimation of the Ultimate Load of
Piles from Tests Not Carried to Failure. Proceedings of
Asian Conference Soil

Second Southeast on

Engineering, Singapore City, 81-92.

Davisson, M. T. (1972). High

Proceedings of Lecture Series on Innovations in

capacity piles.

Foundation Construction, American Society of Civil
Engineers, lllinois Section, Chicago, 81-112.

10.Mazurkiewicz, B.K. (1972). Load Testing of Piles

11.

According to the Polish Regulations. Royal Swedish
Academy of Engineering Sciences, Commission on
Pile Research, Stockholm, Report No. 35.

Butler, H. D., Hoy, H. E. (1976). User's manual for The
Texas quick-load method for foundation load testing.
Department  of Federal

Transportation, Highway

Administration, Office of Development. Washington D.C.

Tap chi KHCN Xay dung - s 4/2021

12.

13.

14.

15.

16.

17.

Decourt, L. (1999). Behavior of foundations under
working load conditions. Proceedings of the 11th Pan-
Soil

Foz Dolguassu,

American Conference on Mechanics and
Geotechnical

4:453 - 488.

Engineering, Brazil,

Abdelrahman, G.E., Shaarawi, E.M. and Abouzaid,
K.S. (2003). Interpretation of axial pile load test results
flight
Technologies in Structural Engineering. Proceeding of

for continuous auger piles. Emerging
the 9th Arab Structural Engineering Conference, Abu

Dhabi, UAE, 791-801.

Hasnat, A., Farid Uddin, A. R. M., Haque, E., Saha, P.,
Rahman, M.W. (2012). Ultimate load capacity of
axially loaded vertical piles from full scale load test
results interpretations-applied to 20 case histories.
Proceedings of the 1st International Conference on
Civil  Engineering Sustainable Development
(ICCESD-2012), Kuet, Khulna, Bangladesh, 1-9.

for

Fellenius, B. H. (1980). The analysis of results from
routine pile tests.

13(6):19-31.

loading Ground Engineering,

Fellenius, B. H. (2001). What Capacity Value to Choose
from the Results a Static Loading Test. The Newsletter

of the Deep Foundations Institute, Fulcrum, 19-22.

Birid, K.C. (2017).
Compression Capacity from Static Pile Load Test
the 1st GeoMEast

Evaluation of Ultimate Pile

Results. Proceedings of

International Congress and Exhibition, Egypt, 1-14.

Ngay nhén bai: 17/12/2021.

Ngay nhén bai stra: 24/12/2021.

Ngay chép nhan dang: 24/12/2021.

55





