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Abstract: Different from previous solution, least square
model solution of difference form of integrated exponential
functional model is put forward to determine parameters of
integrated exponential function. Combining with field test, an
analysis is made of the feature of fitted Loading-settlement
curve right by integrated exponential functional model. Then,
the paper presents a discussion of the reason of determining
ultimate bearing capacity of single piles by the largest
curvature point of integrated exponential function. Finally, for
no broken single piles in field test,a research is made of the
feasibility of predicting ultimate bearing capacity of single
piles and its top settlement by the largest curvature point of
Loading-settlement curve, conditions of predicting ultimate

bearing capacity and limitations of predicting top settlement of
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no damaging single piles are obtained.

Key words: single piles; vertical static load test; loading—
settlement ( Q@ —S) curve; integrated exponential function;

ultimate bearing capacity; prediction
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Fig.1 Typical loading-settlement curve
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Tab.1 Physical and mechanical properties of the soil

¢! it 2.5

3 it 4.4 20.2 23.4 0.676 350 10.0
@ W+ Jemb + 1.7 19.3 28.2 0.794 320 8.0
(5), Wb e A+ 3.4 18.7 31.7 0.877 150 10.3
(5)3 i 8.5 19.0 30.5 0.826 200 13.0
(5)3 Wb e W 2+ 4.6 18.8 31.6 0. 860 150 9.5
(93 Wb I A+ 13.3 18.9 30.9 0.841 200 10.3
11), WE+ 9.8 19.2 29.4 0.818 200 6.4
(1D, WA+ 5.5 19.0 30.2 0.824 200 6.9
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Tab.2 Message and ultimate bearing capacity of test piles

B bE/mm pkom ggmg COPBIRE o SAUREEC QSR
5-1 1 200 48.2 40.2 10 600 9 540 14.67
5-2 1 200 51.2 42.7 11 000 9 900 9.24
5-3 1 200 45.2 37.9 10 500 8 400 19.09
5-4 1 200 54.5 45.2 12 000 >12 000 >16.58
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Fig.2 Loading-settlement curves of Pile 5-1~Pile 5-4
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Tab.3 Settlement analysis of test piles

i 4% S/mm S/mm |S-5S| x 100
5-1 SHEH 8 Fufzk 14.67 18.43 25.61
5-2 SHISE 8 HATH 18.31 22.68 23.90
5-2 SHEE 8 Yk 24.03 26.12 8.73
5-4 SHEH 8 Wama 10.07 9.98 0.91
5-4 SHEE 9 ik 12.94 13.09 1.22
5-4 SHEH 10 AT 16.58 18.39 10.91
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Tab.4 Settlement analysis of Pile S2

wogni oy AU 155
# /kN S/mm g/mm S-S ————Xx100
0 0 0 0 0
100 0.34 0.44 0.10 29.4
200 0.67 0.81 0.14 20.9
300 1.02 1.23 0.21 20.6
400 1.68 1.89 0.21 12.5
500 2.74 3.25 0.51 18.5
600 3.81 4.08 0.27 7.2
700 4.59 5.01 0.42 9.2
800 5.70 6.06 0.36 6.2
900 6.85 7.25 0.40 5.8
1 000 7.91 8.64 0.73 9.3
1 100 9.22 10.32 1.10 11.9
1 200 11.09 12.42 1.33 12.0
1 300 13.68 15.23 1.55 11.3
1 400 18.18 20.63 2.45 13.5
1 500 22.15 28.78 6.63 29.9
1 600 39.98 48.00 8.02 20.1
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Tab.5 Ultimate bearing capacity analysis of test piles

T S AR X RE MRS
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5-1 9 540 9 580 0.4 11.1

5-2 9900 9 953 0.5 12.5

5-3 8 400 8 488 10.5 11.1
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Tab.6 Broken settlment analysis of test piles

b S BE e Bt S BN B N
FUTRE/mm LU/ mm BIAUIRE/mm

5-1 14.67 110.06 37.0

5-2 10.74 120. 20 44.6

5-3 24.03 103.00 57.9
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Fig.4 Prediction of ultimate bearing capacity

and beginning slope of Pile S2

M da w] LU HEAHT 11 2R 20T fh , 5000 /Y
W BRIR S B WA TG E » P 4b ] U 2 AT [R] 1
4538 11 G I QS e KRR A T
TE . MNP 3 R UL, 55 11 2 A 280 SR IR PRI 00 4 BL 7E
55 15 Ze A AL IR 1k BRI . [N G Ml e il
6 T8 B TN 28k 22 IR L AR R B I A 1 BR AR 2
JeXELLIR R HFRAY. FE T BRI XA 5-4 5
BER QS M ERAEATHLA T, 4Nl 5.

- 1900
14000 ~
w7 §~ 1850
= 7210000 R é 1800
%-R =
= Rz
ggﬁ 6000 = 1750
N B
1700
2000 2 4 6 8 10 2 4 6 8 10
Rt A
a HBRAB b HlE R

5 5-4 SHERRAE NFIER R
Fig.5 Prediction of ultimate bearing capacity

and beginning slope of Pile 5-4



492 [ 5 K 2% 2= (A 4 B2 RO

538 &

MIES AT LUE e 2 IR BN EA RS E . A
Bl 2 Al UL, 54 S HES 9 ZA .26 10 ez AE T
Q-S LW WA M. RRCHA T HIBIHRIE B
PN T 10 ZR300 A5 0TI BRLATE 14 5 BR 7R 28 77 3 3
(9. TRVRE Ty 2K (O T3 Hefs Rl R s AR ARE P =
12 541 kN, S, =55.5 mm, HAE K 5-4 S 4 F
R BRAR BT AR B TR Sy = 55. 5 mm K
T 10 g #AE R 23t DR 16. 58
mm, 5% 6 PR BB 3 AL L. SRR
7 A FH T AR R T iy — G far B TR A4 ML —
B ARAHXT R ZE O K

4 Zhig

(1) FSEHE48 BeR i) 22 08 s/ —FfekoRk
fift 56 B AR B RR B S RO ATE Y - B8 T TR BUE
F - 55 SR FR AR T A L » T ) - 32 AR 4 22 A
3. 8% » M KT SCHRLS I o8 B 45 K ek okt 67 ARFETE
BEAL A A TR AR T 1R 22 2. 3% o HARSRAR /N, AT A A
ST R PR AR ] FH 4 N b XK AR R P
BE QS MR B HAR BRAR T B

(2) Fildm Rl 3 R R Bk A 1 BR80T BT 1%
BERASBRST AT A2 4 w] LT Rl 6
AT RH LA TR+ (H 1% 22

(3) FHSE B4 0 ek 20 n] L TN e 281 16 R
B DL T B4 AN FIR AR 28007  (EL RT3 2% 1 284 31
RSN RS 2 B BB B v B, HLAE BB I By
0B 22 TNBORT 5 . SO0 AT RE SO B i IR f) R A
Mt o e A1 4 7 5 8 M B U W] RE 2 K o G
4 DU

(4) JHI 52 B 45 B0 ek STt n) S Ak 1 A3 PR 7R 28 77 e
Xk AR LR AT — 2 A5 BELVE L (BN R 1 vl
HWFFERAEE T T R TARA Rt — 20583
SE k-

C1] 50 A mm o FH Ui £k vk F00 5% 97 32 B0 A7E fy 1 BR AR 4% )
[J]. &+ 712#.2006,27(9) : 1596.

GAO Xiaojuan, ZHU Xiangrong. Forecasting ultimate bearing
capacity of single squeezed branch pile by hyperbola method

(2]

[3]

[4]

[5]

[6]

[7]

[8]

(9]

[10]

[J7. Rock and Soil Mechanics,2006,27(9) :1596.
AR A AR . TG U FR R 2 0 i R R Xt 2ok [T . 4
SREERY,1995(3) . 47.

ZHAO Minghua, HU Zhiqing. Adjusted hyperbola method of
forecasting ultimate bearing capacity of test pile[J]. Journal of
Building Structures,1995(3) :47.

VS5 SRR B 0L RS M2k Ml AR A RO R R LT . B
Bl2EF AR ,2002(3) . 3.

JIANG Zhongxin. Mathmematical description of curvature
extremum on load deformation curve for single pile[ J]. Science
and Technology of Exploration,2002(3) :3.

EFADE 22K . PRI B R B 00 P—S 2R i Bl 1 A
W B AR R i TR LT 1. & = TR 4R, 1988,10(6) - 64.

XIU Chaoying, LI Dazhan. Mathematical description of vertical
static loading test P—S curve of single pile and prediction of its
ultimate bearing capacity[ ] |. Chinese Journal of Geotechnical
Engineering,1988,10(6) :64.

AR50 Bl 3. J L BT s 1y 3 R A 2 g T A A % 1 43
BrlJ]. &+ J12%,2002,23(4) . 428.

DENG Zhiyong, LU Peiyi. Comparison and analysis of several
predicating models of ultimate bearing capacity of single pile
[J]. Rock and Soil Mechanics,2002,23(4) :428.

TRAGRL, BRI 253 SO 7 ST BAATE S5 17 28T 1o AR PR AR
AT 30 TR . 2007(5) . 27.

ZHANG Yiquan, XIA Bairu. Determination of the multi-branch
pile limit bearing capacity on the basis of vertical static loading
test[J]. Exploration Engineering Mechanics,2007(5) :27.

FERZ AR BN LAY ] T 32 S AR KR 2R 20 i [T .
PGSR . 2008,34(4) : 127.

WANG Qingyun. Exponential curve model for prediction of
ultimate bearing capacity of the branch single pile [ J]. Shanxi
Architecture, 2008,34(4) : 127.

[T R ERCFHWE . m S B M U &S H T R
#1,1996.

Teaching and Research Section of Mathematics of Tongji
University. Adbanced mathematics [ M ]. Beijing: Higher
Education Press,1996.

op E AR AT BE . JGT 106—2003 F 30 BEAEAS I 52 A RS
(ST dbat: o =@ 5 ol ikt . 2003.

Ministry of House and Urban-Rural Development of the
Prople’s Republic of China. JGJ 106—2003 Technical code for
testing of building foundation piles [ S ]. Beijing: China
Architecture and Building Press, 2003.

rpe N RAEFNE A 5 F 2 @38 GB 50007—2002 57 Hh
BEIERH BN AUt P E ARSI Rt L 2002.

Ministry of House and Urban-Rural Development of the
Prople’s Republic of China. GB 50007—2002 Code for design of
building foundation [ S7J. Beijing: China Architecture and
Building Press.2002.





