340 55 6 # = x4 % Vol.40 No.6
2019 F 6 H Rock and Soil Mechanics Jun. 2019

DOI: 10.16285/j.rsm.2018.1409

BT =R bEMmEN ERESI A S EEEER T
Bt E AL o4

RoGE L2, 5Kl FARA, welkd

(1. RFgFTRY: WESEFNYG, g 200093; 2. PETKRE: FRE L)% 5T TRERE SRS, LI RN 221116
3. [EFRE: MTNENS TR, LiF 200092; 4. P EEFEEF B HEEEERTT AT, JEaT 100013)

W OB HarEsr s p R 2 BeR S S S KA 57k, X RO IAAE RS2 . AR AR AP AEBOR ARG . 5 S
DR A )[R0 P Rk /N S 2 S U B R A6 R K BRI SR S bR B S A R AR AL BB 45 2, E X B RPR B T A e . T
AR AN, B R E AR & B g W A EAANE TR, AR DT R R NI L %
SFUTRELC IR R BB AL BT AR A 25 SR P ST B0AE o edh, BT XA [RIAE L B Bl o AR [ A ] B %o 7
A St 1 e 1 O LG RN 2 SR TR LU AT T S MU0 R TCEE R W ASRTRFAR BSR4k A0 07 2K AR G A S A AL
SRR E M 4 RAL B R R B SE R M BER , R R AT AR B R A T K, R H R N R 2
SEUTRERT, N B e T AR B Ak 5 2 FE R 17 R Bt A R FEE L s v s K, I S A B PN TR G 3
it 22 ST e L i 55 O L 388 T v ok /0, I 5 A ) B D 9/ T ik

XK OBE W BENE MR BRI Z R UL

FESHES: TU473.1 SRR RS, A XEHS: 1000—7598 (2019)06—2354—15

Optimization analysis of pile group foundation based on differential settlement
control and axial stiffness under vertical loads
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Geomechanics and Deep Underground Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China;
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Abstract: At present, the method of uniform isometric piles is used in most group pile designs. This method has major defects in
foundation stress and deformation. Considering the increase of group pile foundation stiffness and reducing the differential settlement
of group pile foundation, the group pile foundation displacement function is combined with the pile length optimization function.
Under the method of line transformation and squared transformation, different group pile designs are determined by setting different
pile length ratio ¢ and connection curvature 7. The scheme is used to analyze the variation law of axial stiffness ratio and differential
settlement ratio of group pile foundation under different schemes. The reliability of theoretical analysis results is verified by finite
element method. In addition, parametric analysis of axial stiffness ratio and differential settlement ratio of pile group foundations are
based on different pile-soil stiffness ratios and different pile spacings. The results show that the optimal transformation mode of
different pile groups and different pile lengths have different effects on the optimization results of group pile foundations. When the
optimization purpose is to increase the pile group foundation stiffness, the optimization method of line transformation should be
chosen. When the optimization purpose is to decrease the differential settlement of pile group foundation, the optimization method of
squared transformation should be chosen. The axial stiffness of pile group increases with the increasing of pile-soil stiffness ratio and
the decreasing of pile spacing. The differential settlement ratio of pile group decreases with the increasing of pile-soil stiffness ratio
and the decreasing of pile spacing.
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