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Modification of Soil Dynamic Constitutive
Model in Pile-soil-structure Interaction Analysis
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Tongji University, Shanghai 200092, China; 2. Institute of Building
Structures, China Academy of Building Research, Beijing 100020,
China)

Abstract: The modified method of equivalent linear model
was proposed when performing pile-soil-structure interaction.
The dimension of near region was solved and the modified
equivalent linear model was obtained. Then, the extensive
numbers of the models were analyzed and the modified
parameters were solved. Finally, the regression analysis was
performed to obtain the empirical equation based on the
extensive modified parameters. It is shown that the accuracy
of pile-soil-structure interaction analysis under strong

earthquake is improved with the modified method.
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Tab.3 Mechanic parameters of soil at different sites
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Tab.4 Primary selection parameters of the earthquake
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Fig.8 Comparison of structural lateral displacement

and storey shear among different models

5 #Fit

(D SRRAEHT L 2R T A LR R T 2

o} BB A L P X 3, 9 B2 A 5 A SEBE FY 5006
TRIE RS TERE Y 5004

(2) A3 T 100 AN, 45 B -+ - 25
B 5 X B 1E R JVEFIFE 1. 03 2 1. 81 ZJH],
I BLREE T AR S5 AL 7 B IE R U K.

(3) A 3CXT B 331 1) 48 TE 2 B0 AT [5 19 23
Pr. BEBIER AR AR AT REMESE
iR 2E AR 204

(40 FEBATHE- TS5 AE EAE T A A it A L 45
R BLY 55 , R B IE SRR R B 45 1
(¥ 3h 3 o o7 5 B K- P B B [ 45 R B O A, A
SCHR L B IE T A IR 56 28 U HA B B 38 i
IEFYE.

Sk :

[1] AR BHHBHH2M] E: PEEF T MR
#, 2010.

ZHENG Yingren, KONG Liang. Geotechnical plastic mechanics
[M]. Beijing: China Architecture & Building Press, 2010.

[27 ISHIHARA K. Soil behavior in earthquake geotechnics [M].
Oxford: Clarendon Press, 1996.

[3] YOSHIDA N, KOBAYASHI S, SUETOMI 1. Equivalent linear
method considering frequency dependent characteristics of
stiffness and damping [J]. Soil Dynamics & Earthquake
Engineering, 2002, 22(3).205.

[4] CASCIATIS, BORJA R I. Dynamic FE analysis of South
Memnon Colossus including 3D soil foundation structure
interaction[J]. Computers & Structures, 2004, 82(20); 1719.

[5] ZFER. HEI-H-4WAATIE K PHC 24 M 526 b B 5%
[D]. BB ABKRF, 2013.

LI Yuechen. Study on earthquake response of PHC pipe pile
considering soil-pile-structure interaction[ D]. Wuhan: Wuhan
University, 2013.

[6] YAZDCHIM, KHALILI N, VALLIAPPAN S. Dynamic soil
structure interaction analysis via coupled finite element
boundary element method[J]. Soil Dynamics & Earthquake
Engineering, 1999, 18(7): 499.

[ 7] HARDIN B O, DRNEVICH V P. Shear modulus and damping in
soils; design equations and curves[J]. Geotechnical Special
Publication, 1972, 98(118). 667.

L8] wkmags, BbEE. +ah13[M]. JUR R HARGE, 1989.
ZHANG Kexu, XIE Junfei. Soil dynamics [ M. Beijing:
Seismological Press, 1989.

L9] #h&. &3 RRe ke & u st (D], R &

R )R TR 1R 5E BT, 2004.
SUN Jing. Experiment and application studies on dynamic
shear modulus and damping of geotechnical media[ D]. Harbin:
Institute of Engineering Mechanics of China Seismological
Bureau, 2004.

[10] &, ERF AEHF. Beahald 59 =4 Ok 3t A
TR TR, 2005, 22(6): 46.

(TH#E 1574 77)



1574

Gl ¥ 1=y el )

46 %

MIE 8 " LLE L 07 FLAS B i W 26 A A7 RO 0k
0.1 s. FERZELES RGP IR U= L B
(Y ) R 8 LA s iy SRS, DG B OO 4% 26 A7 381 R 0
G IRE 10° s, 3K BATASL PR M.

4 £5iE

£ X EF TS-OOK ) i 738 15 5 48 77 7 51
18 i ¥ SR IR DA R SR BN S 1O SE R L R S L 4R
H—Fh 7 2R B 3hZS TDMA sl AR 4R 24
RO 2 FR IR A S8BT S0 % R/ L B OK
WS G ZE TDMA KR FSe I sh A4 it
BB, (5 B4 SRR, R BB R R, 75T
i 3] s I 22 S 34 75 ki T 38 B B B AR B
B LR FH B R SR AR AT 2 1y I 45 S .

SR

[1] AKYILDIZIF, JORNET J M. Terahertz band: next frontier
for wireless communications [ J]. Physical Communication,
2014, 12.16.

JORNET J M, PUJOLJ C, PARETAJ S. PHLAME. a physical
layer aware MAC protocol for electromagnetic nanonetworks in
the Terahertz band[ J]. Nano Communication Networks, 2012,
3(1.74.

ISLAM N, MISRA S, MAHAPATRO J, et al. Catastrophic
collision in bio-nanosensor networks: does it really matter?

[z]

[3]

[4]

[5]

L6]

[7]

[8]

L9l

[10]

[CJ//IEEE 15th International
Networking, Applications and Services. [S. 1. ]; IEEE, 2013;
371-376.

ALSHEIKH R, AKKARI N, FADEL E. Grid based energy-

aware MAC protocol for wireless nanosensor network [ C] //

Conference on e-Health

IEEE International Conference on New Technologies, Mobility
and Security. [S.1.]: IEEE, 2016.1-5.

SALVATORE D, GALLUCCIO L, MORABITO G, et al. A
timing channel-based MAC protocol for energy-efficient
nanonetworks[ J]. Nano Communication Networks, 2015, 6
(2):39.

WANG P, JORNET J M, MALIK M G A, et al. Energy and
MAC protocol for
nanosensor networks in the Terahertz band [J]. Ad Hoc
Networks, 2013, 11(8): 2541.

RIKHTEGAR N, KESHTGARI M, RONAGHI Z. EEWNSN.

energy efficient wireless nano sensor network MAC protocol for

spectrum-aware perpetual  wireless

communications in the Terahertz band[J]. Wireless Personal
Communications, 2017, 97(1). 521.

JORNET J M, AKYILDIZ I F. Channel modeling and capacity
analysis for electromagnetic wireless nanonetworks in the
Terahertz band [ J J.
Communications, 2011, 10(10). 3211.

PIEROBON M, JORNET J M, AKKARI N, et al. A routing
framework for energy harvesting wireless nanosensor networks
in the Terahertz band [J]. Wireless Networks, 2014, 20
(5): 1169.

AKYILDIZ I F, BRUNETTI F, BLAZQUEZ C. Nanonetworks:
a new communication paradigm [ J]. Computer Networks,
2008, 52(12): 2260.

IEEE Transactions on Wireless

TENEGERETEREREGE L GLERETEREREGERETEGEREGERE GO UL RE GO GLRE RO GG REGERE RENGE RS GO G GG R ARG

(E3EE 1478 TT)
LIU Jingbo, WANG Zhenyu, DU Xiuli, Three

dimensional visco elastic artificial boundaries in time domain for

et al.

wave motion problems[J]. Engineering Mechanics, 2005, 22
(6): 46.

XU, B ER. G- hB s B S N —FE
BT ]. DARTRZM, 1998(3):55.

LIU Jingbo, LU Yandong. A direct method for analysis of
dynamic soil-structure interaction[ J]. China Civil Engineering
Journal, 1998(3): 55.

PrRise, EVUAR, ZHEIR, 5. B I-HE-SHHTERER
BT (0], MR TR TRIRS), 2002, 22(3); 91.
CHEN Bo, LU Xilin, LI Peizhen,

analysis of dynamic homogeneous soil-pile-structure interaction

[11]

[12]

et al. Computational
[J]. Earthquake Engineering and Engineering Dynamics,
2002, 22(3): 91.

B EOG AR, R BRR A T A TR
BT ] RERFEEMCARBEND , 2003, 31(7):757.
LOU Menglin, PAN Danguang, FAN Lichu. Effect of vertical
artificial boundary on seismic response of soil layer[J]. Journal
of Tongji University (Natural Science), 2003, 31(7).:757.
FFoC0HE, WL, XL, K P RBRGIEAR R EA

[13]

[14]

[15]

[16]

[17]

KJ] AL TR, 2013,47(4:779.

QI Wenhao, BO Jingshan, LIU Hongshuai. Fundamental period
formula for horizontal layered soil profiles[J]. Chinese Journal
of Geotechnical Engineering, 2013, 47(4).779.

EER, Bg, A hERRANERIDRER T
SR ], Bk TR, 2016(1): 44.

JI Kun, WEN Ruizhi, REN Yefei. Study on the initial of
selection criteria strong motion records for Chinese seismic
code [J]. Journal of Disaster Prevention and Mitigation
Engineering, 2016(1); 44.

i, IR, WO G5 M BT RR AT B A A M R P A
HFERRLT]. 2ARTREEHR, 2000, 33(6):33.

YANG Pu, LI Yingmin, LAI Ming. A new method for selecting
inputting waves for time-history analysis [J]. China Civil
Engineering Journal, 2000, 33(6):33.

AN, T8, DEE, S, M-SR EERERNR
FEBRRB]]. FEFRFER(EARSEMD, 2001, 29
(7):763.

LOU Menglin, WANG Wenjian, MA Hengchun, et al. Study
on soil-pile-structure interaction system by shaking table model
test [J1. Journal of Tongji University ( Natural Science),
2001, 29(7).763.



	20181101
	页面提取自－15



