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The PSO-Logistic Model for Single Pile Capacity Prediction

Li Xiling
( Zhejiang Dacheng Construction Group Co., Ltd., Hangzhou 310012, China )

Abstract: After analyzing the load transfer law of pile, points out the bearing capacity of single pile has undergone

the process of occurrence, development, maturity and saturation under the pile top static loading. Using the biological

growth views, applies the Logistic function models to predict the ultimate load of single pile, and gives the particle swarm

optimization (PSO) method for its parameter estimation. Through a case analysis, compares the PSO-Logistic prediction

model with common used models. The results show that: the curve of pile load-settlement can be decrypting by Logistic

function and it has high prediction accuracy.

Keywords: tubular pile; ultimate bearing capacity; forecasts; Logistic particle swarm optimization

0 3l§

AR, HEE AT REUE R, AL
T A GERE I, FEUTIE LI, V2 N Y T
TTRE T E AREW 2 AT R BATOR, RN EA S
PTG RN A 1997 ALK, KEC)E
AT PR P TR AR A B IEAT THHE
it . T XS AR RS, 2O IRIR AR L
K, HSRIEMR. TRAVER, Sk R % 22 5+ U0
BER, ¥ v TRV KR, L, #ifEiX
P58 TR A 3 R Ak FIOR 3 SE UM RN R 2 —

WKmBHE : 2011-09-05

FUAT, #ive TR s S b 35 T 2,
LA TN ) A BE A AL BRACRGY  BE ER A
IR/ . T CPSESE LR A8 Tz e, e
AR AR R AR 2 2 1 96 LR rp B BB A B SN 4
HI TS HER R B R R AR Z , A BERLHE D
TCEPAFTRERTT AR, — 2T IR o
T B 1 T R A BR AR A8 7 10 )5 A e s 1 A 8
IR, S A — SRR S A B, HL
AR PR S, i 48008 56 i Ak 2 T
FOMLA 5 LB Fir 28k 0 Ao A T 2320 it
Bl g, ICSRAE AT ) MifB(s)hLk, PEMIH

EE&TB : Wiila Kl Al b2 PS5BS H (2010406 )
EEE N ABIE (1965-), F, WM, VLA KRB BRI A FR S vl i 20 TR, 5 Mo i 0 bt TR 5 5t

WPEHITIY, E-mail: dexiling@163.com



Feoll B

BAREAR ) B B9 PSO-Logistic 525 67

TENE R FRAR T o (ELER T 552 ke AR 22 ARG A A
AR B TR, AREUEAT BRI, Prakisny
Je— AT o-g ik, B, RIECARE X
AHERE A BIR A 8 R AT TN SR AR AT b B, HLH i
EA Z R 5%

RS [ IRFE A AS R, B o 24
IHERT 0-s HIZK, KE Logistic BB 2 HAER R
BABITN A, IS AT (A58 B
TUPEAT TXFEE, B8 T Logistic BERYAY& HIL - T
R o

1 BEABINERIE

FEAE IO for ZAE FH T, BE P
1) 75 28K A 5 MO0 BH g A
wibH 7 2 4, WK 1 B,
TFEIMEEHIIA o 2856 i A
JEEAEBH ) S ¥, BilA Ao 203
JIE, & A i EE 8 BH T ) Bk
B K BB, B TR far 2K
FEAS 1 ATh ehy 00 25 452 BH T 32
P, TR S A BE BN
AN EE A5 BH T AE B B AR R IR R RR S
SRS 4G TR Ao 28000 Pl AT g BH ) AR H o Bl A B
JIZ 0 48 M TEST H , BETOU, A% 15 K 3 740 7 344
K, HEMSHHIAFINRR, (05 2R3 KmaIR,
I ESF AR BT 7R 52 16 7 2 BRI kg e ) A R AR 2% 7
FERTEAVERT , BURIARET o—s IR ILIE 2,
0 O/KN
1

4y
B R g
Fig. 1 The load
transfer of pile
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Fig. 2 The Q-s curve of piles under static load
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Fig. 3 The Q-s curve of Pile 1
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Table 1 The predicted value of bearing capacity for pile 1
I E KN SEWAE /mm BN /mm R /%

1 110 1.12 1.31 17.11
2 165 1.92 2.06 7.13
3 220 3.24 3.19 -1.57
4 275 4.85 4.86 0.24
5 330 7.42 7.23 -2.55
6 385 10.45 10.40 =-0.50
7 440 14.25 14.32 0.46
8 495 18.59 18.72 0.72
9 550 23.27 23.19 -0.36
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Prediction models
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Table 2 Comparison of predicted values and measured values

w5 4 W m OH
i #
o %y 81# 105#
B AN LM /mm BN /mm 322 /%) W#E /KN SEWAE /mm B /mm RE /%
1 560 0.60 0.89 48.55 225 0.64 1.01 58.20
2 884 1.33 1.48 10.99 425 1.33 1.42 6.92
3 1 164 2.24 2.24 0.17 625 2.08 1.98 -4.80
4 1444 3.47 3.33 -3.99 825 2.91 2.73 -6.35
5 1724 4.97 4.79 -3.65 1025 3.86 3.69 -4.31
6 2 004 6.70 6.60 -1.47 1225 4.95 4.91 -0.82
7 2 284 8.53 8.66 1.50 1425 6.25 6.37 1.92
8 2 564 10.52 10.76 2.32 1625 7.84 8.04 2.49
9 2 844 12.88 12.70 -1.37 1 825 9.96 9.83 -1.36
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Fig. 6 The predicted and measured curves of a super-long pile
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