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Study on Numerical Integration Method in Geotechnical Substructure-Online Earthquake Response Experiment
— Stability of 10-layer ground—
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Abstract: In this paper, we examined the stability of the impulse acceleration method used for the substructure pseudo dynamic test

for geotechnical engineering. The stability condition of the impulse acceleration method requires small incremental time for the

highest order natural period. We examined the 3-layer ground. In this report, we examined ten layers. We investigated by comparing
the substructure pseudo dynamic test result and time history response analysis result. As a result of examination, response
acceleration, response Vvelocity, response displacement in each model showed high correlation. The stability of the impulse

acceleration method in the model used in this report was confirmed.

1. [FL®HIC

AIRZ DO WITH, HBRY T A NI 7 F v - A7
A CHIRINE FEBRIZ L D ZE T T VDT D OFUFERE
HEZERRFT 572012, 3 EROHARIZ 3 L T Rifi
% (ERIEEE) 2HAWEY T AN T 2 F v - A
T A HBRISEEREZIT, BT R & ok &
1To7-.

ARITIE, FRHTSR & 70 28 A 2 12556 O H
MRV TANT I TF ¥ « T T4 VHEBIGEFEBROR
EVEZRETT 5. BIEREMECEREE V256,
FROENOEFBEICKR L THRERM 2T ET 52
ERH 5. WRILERG L LIoRECiE, — kiR
T G LD, AT, #E 18m o
10 JER DR HIBR TR 2 ER ATV, T OERFER L
IRFZI RSB RS SR D e 24T o 7.

2. EBRHE

A TIL 10 @B 72 HHIRET VA RRIZ, T A

N7 Fx « T4 HEBIGEFEBREIT-T-.

10 @06 72 DR S D /T XA — % % Tablel (2”7,

AR CEMBLIZY T ANT I F v « T4 U HEIR
EFEBRCIET D 10 BRI, HiTKAL 3.6m O S
18m &L, 1, 2/8H%EE 1.8m O fafuibkE, 3~10
J& B Z B 1.8m Ofafniblg & Uiz, Eio, RRAIREINE
fiffT & L D 7o DI A fafnE Ch b 2 B A A T
A CHBINEERE L L. EREUAN OB ITIERR
FEMMTIE & L=, &5 /L O0MNMREE T oA 51 % [F)
FRIZhHbER LT, ERICHWZREHIEHY (o
<=2.631g/cm®, enx=0.98, emin=0.61), fHLEX{A&IL IJGS 0550
IZHERLL, ZERPE PRI L 0 P ZEAER (FE 10em,
M 10cm, NS 6em) (ZPERLL, [EEEH OIS E

Dr=60% & L7-. Fig.l ([ AJJHIEB) O NN T 4 7~
I ASHENL, AIEHREO 1 EEREO L O 2%,
BRINEFE L 200gal & L7-. B OZ] A At 12
0.001 0 & L, WFAIE)SEFRATRGE A DV TR D 7=
WHIZ At=0.01 TORF LI TITo 72, EBROFEHIC
DNTH, BIRZED 1 EZBR I,
3. EER#HR

YT ANT I F v T A MRS TR R (L
T, EBREREHT) L 0EONTIREIMERE, 5%
B, JNEENE Fig2 (@) ~ () \OR7. 2B, K
WCIX 10 BOEBRER LY 3@y (FFE 1.8~3.6m f+
3T, 7.2~9.0m 13T, 16.2~18m f+3iT) OfEHR % Pk L 7=,
FIBNZIE, FEBRRERZ S C/R L, At=0.001 TOREZ|
VIS BTG 5 2 RO SRR, At=0.01 OfFHTHE R % 7 L
—OFRTHE R LTz, FRELY, SR TR LR

Table 1. Ground condition

L;ly)e th%zx:;ss Vet density rvaotiido overbflj;:ﬁt;i):zssure Ini:“\’gL\”:};ear Resfteyraeir\nce Natural period

"L Hm |or g/en®)] e o’y (kN/m®) Go (kN/m?) v (%) |[T(sec) [degree]
1 1.8 1.499 0.756 22.7 4.17x10° 0.019 0.345 [1]
2% 1.8 1.499 0.756 79.5 5.96x10" — 0.132  [2]
3 1.8 1.929 0.756 124.4 8.83x10" 0.049 0.084 [3]
4 1.8 1.929 0.756 151.8 9.63x10* 0.055 0.061  [4]
5 1.8 1.929 0.756 179.1 1.04x10° 0.061 0.049 [5]
6 1.8 1.949 0.719 206.7 1.19x10° 0.071 0.041  [6]
7 1.8 1.949 0.719 234.6 1.25x10° 0.076 0.035 [7]
8 1.8 1.970 0.682 262.8 1.42x10° 0.097 0.032 [8]
9 1.8 1.970 0.682 291.3 1.48x10° 0.10 0.028 [9]
10 1.8 1.970 0.682 319.8 1.54x10° 0.11 0.025__[10]
*Experimental layer
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Fig.1. Input ground motion
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Fig.2. Response time history
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Fig.3. Shear stress time history
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