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Tab.1 Calculation parameters of Duncan E-» model for foundation soil

p/ c/ k/
TIRAFR s R, /% Ag/e K K, n D F G
(g+em™) kPa (em -s7h)
" FIHERT 1.79 0.75 0 41.0 6.7 166 332 0.83 2.8 0.22 0.46 5.03E-04
Okt )

TR 1.91 0.65 0 45.0 4.7 168 33 0.96 1.91 0.11 0.39 4.10E-04
FTHERT  1.93 0.62 0 41.0 3.3 111 222 1.10 2.91 0.11 0.36 9.90E-06

QW LI by iz 1 _
THERR 1.96 0.73 0 45.0 5.4 138 276  0.99 3.26 0.23 0.32 5.60E-06
(€)1 2.01 0.68 0 47.5 11.6 273 546 0.86 1.51 0.43 0.61 1.17E-04
@ REE+ 1.98 0.81 19.5  26.8 127 254 0.43 1.77 0.30 0.42  6.50E-07
6105 1.99 0.73 39.5  24.8 187 374 0.61 1.40 0.22 0.43  6.90E-07
©¥FZE - e kb 1.92 0.79  40.5 31.5 136 272 0.29 2.83 0.14 0.29 7.50E-06
Oy 1.97 0.79 0 45.5 8.9 226 452 0.64 1.50 0.16 0.50 1.80E-04
@Mzt 2.00 0.92  34.0 20.0 155 310 0.8 0.80 0.12 0.46 1.59E-06
O g+ 2.01 0.58 21.0 32.6 243 486  0.48 1.25 0.22 0.42 2.00E-06
QO g+ 2.04 0.80 29.0 28.6 150 300 0.23 1.28 0.21 0.45 2.00E-06
Orpoey 2.05 0.75 0 40.5 10.4 165 330 0.43 2.00 0.28 0.41 1.50E-03

ARSCHY N F R AN R AT TR R s g VIR ¢ FIBHJE L A R = Bhil5e i 12, 5C
H@JZ 1 S i M SR AR TE S ORI 28 N 3 = Bl ae 45 R e I, HoAR 25 )2 L S 80058 i TR LL A
R4, ZRXIINE A EAORH B R ATk 21 kN/m® 38 i TR R 1 Bl B S S RO
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Tab.2 Static and dynamic calculation parameters for gravel pile

IR p/(geem™) C/kPa ¢,/ (°) Ag/ (°) K n R, K, G F D
2R 2.1 0 46 7.5 800 0.32 0.72 1 600 0.3 0.02 3
SRR -] k, A k, n, ¢/ % ¢, 3 cy/ % cs
2R 1200 0.22 23.5 0.45 0.70 0.50 0 3.0 0.40

®3 WEIHATESH

Tab.3 Dynamic calculation parameters for foundation soil

+ 2K k, A s k, n, ¢/ % ¢, c3 cy/ % cs

FIHERT 295.0 0.298 4.35 0.75 1.15 0.95 0 4.20 1.50
O+

FIHEIG 325.0 0.282 4.42 0.65 1.07 1.01 0 3.59 1.62
o S e FIAETT 244.6 0.315 4.34 1.08 0.39 1.02 0 4.84 1.25

FIHEIG 297.5 0.308 4.44 0.77 0.33 1.09 0 4.08 1.19
@kt 387.8 0.262 6.10 0.67 0.93 1.29 0 2.99 1.13
@ FiFh+ 260.0 0.300 3.90 0.75 0.03 0.75 0 6.00 1.00
G FE+ 280.0 0.290 4.00 0.75 0.02 0.75 0 5.80 1.00
O %+ I 230.0 0.300 3.60 0.75 0.08 0.75 0 7.00 1.00
Oy 380.0 0.270 5.50 0.62 0.90 1.00 0 4.00 1.00
@Mzt 250.0 0.300 3.90 0.75 0.03 0.75 0 6.00 1.00
O g+ 360.0 0.290 5.50 0.75 0.05 0.75 0 5.00 1.00
O i+ 220.0 0.300 3.90 0.75 0.03 0.75 0 7.00 1.00
(OLEE k2 300.0 0.270 4.70 0.75 1.05 0.97 0 4.50 1.00

TR AT BRIT AR )23 WL 5, SERERITR T 4 45 i A5 50T, HE BUSHRFAIT 3 216 4, 45 453 332
Ao BT R A B MR IR 2R ML (K 6) o
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Fig.5 Finite element meshes used for analysis Fig.6 Time-histories curves of bedrock seismic acceleration
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Tab.4  Evaluation results of liquefaction in two different methods

2o PRETREE/  Seld gk EIE T 5L ARILTTI FEMIEL [LEURZS
) m F-H1E -4 E CSR; 5 CRR; 5 F L 858 773 5 v G P R —
@®  1.15~1.45 6.3 6.3 0.046 0.082 Kk 3.02 Kk —5
@®  1.65~1.95 6 6 0.041 0.080 AWtk 3.59 Kk —5
@  2.65~2.95 6.5 6.3 0.050 0.082 KWk 4.54 P S —
@  3.65~3.95 8.3 7.9 0.055 0.095 KAk 5.33 ST —
@  4.45-~4.75 6 5.5 0.058 0.076 Kk 5.87 Kk —
@  5.45~5.75 7.2 0.061 0.089 Fiwk 6.46 KWk —5
@  6.45~6.75 10.67 9.4 0.063 0.108 Kk 6.98 Kk —3
@ 7.15-~7.45 12 10.3 0.064 0.116 Kk 7.32 ST —
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A new method in evaluating liquefaction of gravel pile composite foundation

ZHOU Yuan-qiang' , BAI Run-ping’”, SHAO Qin*, LIU Xin-liang'
(1. Jiangsu Electric Power Design Institute, Nanjing 211102, China; 2. Department of Geotechnical Engineering ,
Tongji University, Shanghat 200092, China; 3. Nanjing Hydraulic Research Institute, Nanjing 210029,
China; 4. Jiangsu Electric Power Company Economic Research Institute, Nanjing 210008, China)

Abstract ; In view of the scarcity of evaluation formula for liquefaction in the gravel pile composite foundation, this
paper presents an evaluation method for the liquefaction in the gravel pile composite foundation, which is based on
thinking that the distribution of the seismic shear stress is in accordance with the stiffness of the gravel piles and
soil, and Seed’s method and USA NCEER method. A finite element numerical simulation method has been used to
simulate the changs in the seismic shear stress in the condition of the gravel pile composite foundation and soil
foundation. Simulation analysis results show that the seismic shear stress of the gravel pile composite foundation is
greater than the seismic shear force of the soil foundation, which means that the gravel piles which have greater
stiffness distribute greater seismic shear stress, and that soil distributes the smaller seismic shear stress because its
stiffness is smaller than the gravel piles. In addition, the comparison among the simulated results given by the finite
element method, the evaluated results given by the method of this paper and the evaluated results given by the
method of Chinese Code for Seismic Design of Buildings is made in this study, and the comparison results show that
the method presented by this paper is reasonable in evaluating the liquefaction in the gravel pile composite

foundation.

Key words: evaluation method of liquefaction; gravel pile composite foundation; Seed method; standard

penetration test (SPT) ; finite element numerical simulation method



