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Analysis of Similarity Theory of Shaking Table
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Abstract;In order to study the similar relationship between the slope model and the prototype
under the action of strong earthquake provides a similar basis for the material ratio test and the
shaking table test, which is conducive to the realization of the dynamic response characteristics of
the shaking table slope test. Through the study of the three laws of similarity, the dimensional
analysis method is the main method, and the separation of similar design and the gravitational
similarity theory are supplemented to improve the deficiencies of the dimensional analysis method,
and the physical quantities participating in the model test are classified and qualitatively
determined. In the static similar design,L.p.g are used as the control variables, and the physical
quantities are divided into key parameters, related parameters and irrelevant parameters. Among
them, the control variables L p g and the key parameters 7.c .o .¢ are similar The ratios are C, =
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1000.C,=1.C,=1,C,=C,=C, =1000,C, =1;in the dynamic similar design, the seismic
wave input from the shaking table needs to be compressed according to the time similarity ratio

C,=32. Based on the analysis of similarity theory, the similar design relationship of Gonza

landslide and the similarity ratio of various physical quantities are determined, which lays the

foundation for smoothly carrying out the shaking table test.

Key words : shaking table test;similarity ;dimensional analysis method ; gravity similarity law

TE 2020 4F & AT PO AR M O =
FARIE 5 H AR B, 1R R T
PR RN TR R A P TR A R i i 2 — | 4k
ARV 2R 38 P 21 22 8 L Wk 5 RT3 T
I AR 22 LT 56, 1 e TR A P A T
ANETZRR, B IE #TTHE

Bl 5 1R A5 1 3% 8l e 1 1) F-Be 2
— REAS RO HL A Rl AR R AE TR
(IR AR s R 2 SEBR R, L
TR I R e 1AL EEAE DR A A I
77, HLIE RS AT A 1 IR SR M IR
sl &R, WAL A LS ST, LA R B R
B P88y 52 7 8 ) 8 a5, T R T D R
VR R R B AL, (AEEAE SRR Eh
SRR, 2 54k 8 G 1 0 45 P 2
PIAE A RRAR 4 X 43, 3 BOb BHEC LE il 35 v
TAERIE ; 7 5= I i 4 A 26 FH S B e
KR, AFFA AL T, 2R3 51t
5 P R AR AN Bl T R R

EHEVVIR IR X B X TR R RE
PG 2 STl o B, A 28 5 LI B IR 3
B AR v s R AN o ik
Ay B AR T 2 T 25 B A AR, X
A 1 HbL R 0% SR S TR (LS R A T 43 T A
AR R A TT AR sh 2 R g8 F T T JL Al

1 HUEE

PR (1 U Ao = 2 22 s 2 2
HRARARL, D SR R RIS TR ECE AR, ALY
TG b 2 AW 2 AR AR E
AL EANTAS R IS AT A A T 2 AR
BRAR A LA AR U 48 I 2 A R (58
1) $E—E L 45 /N BB, gy g A AR LU

BAVE AR A AL B 0 S AL, R B &
N R S BTN ) e 7o) K= £ |
SRR AR R A Bl s, 5 R X N AT
A GUARARL, BASEAEY hizs 2 d i RE
Fiz Bl Asf a5 JE RS A i X 7 R el LR
I FRIAIN S8 6T 07 A e A T

TERA S o, SEE LA LA 5, 7
PRUEASE A i 29 0 T8 PR [R] 0% [R] s, £ 31E %)
I AR BEAR A X I BE R L A

FEI S JLTAR LAY RT3 R, SEBL8) ) 2
AR, REHY (132 Bl i AL, 7 =P AH
Irp, Bh I 2E AR e R S R PRI A 2
Tl AR =, 2 DA LB G ) 4 B 7
R, B0 AR NINMES S, ML= E
AR h B A R4 e AE R, X &2
)BT S o T & SRV 12 D TR N O i
R S A R
1.1 HEUE—TE

HRLSR — 2 BI85 W 1A i 2 BRI 31
GABARL, R AR bR 1, 5 — s
RIS AL A, s T PN FH ALY
PG AR B NS A A B OE R i 4
25— 78 FROR e

A e

dv
f_mE' (1)
I
fp =m, dtp’
2
N @
fm_mm dtm .
AP MR pom 4331 R AL (prototype ) il
B (model ) #) L

PRI R 1 Jit 2 3 sl B AH AL, a) el =X



596 WHERKESMARBFR)

9537 %

(3)

XH:C,.C,.C,,.C, 73 B I [ | 5T i
AR FRLIE
KU (3) ALK (2) AT 15
C.dv,

Cffm = Cmmm Ctdtm N (4)
WIEA(2) | (4) AT, L EAFAE

C,
€ =Cug (5)
£
cc,
C,Cf_c_l' (6)

. ¢ AL EL , B2 A 1% e A 4B B 32
g A RIHEFR N 1, d=(6) A,
JE PR AR P (18 4%y B P R 0 L b 2002 )
“HRRIFERR A 17 AP AE BRI
1.2 HUE_EHE (7 EHE)

AEBLES — o H R (1 4 DUTE 1914 48 T4
ORI AR LA

BB ANF e PSR A7
TE n A, BB, , -, By, .8, P HL &
[ fFEE U R SEIE LR

¢(B17'“7Bk"“’ﬁn> :0- (7)
ﬁ
ﬁ:f(ﬁl’.."ﬂk’”.’ﬁn) . (8)

W Erp o MR RH DR
A (B, ,By -+, By ) M A0 & AH F S Y, )
i I B RUBE Y A8 e, gt T Bk e R A4k
RIEN T R .

a=f(1,1,,m ), ). 9)
Koy, m, =W BB, B Tk
AR B P 2 Y TC i AN S

1.3 HUE=FE

AEARLES = PR AR R AR A iy I 5 3R
P TR —FRAE T SR AR Z AR AL, i B
S 1 4 3 T ) R L) o DU 7 B A
MY — e AL, A AR
YIS M FEEL A RN A
FHER G R A ELOR B G Bk sk R Y 251
B F A AT S DL IO . JUART S 44 3
SMF ARG 55 A

(1) JU 5248 4 i AT RS 45
HR B B 2R A

(2) P HE A R A R IS 3 2 th P T T 5|
), B i B AN B, 2
PG PRIV BT 45 BB A5 1, AN B IR
AL,

(3) S FEE IR AR R S 5 (A AE 23 X
MG AN A5 I s T X i 3t
(I A 7 265 10 BB 25 1, Q2 o5 G
JEEFEE

(4 VIR A RFE B oI IR S & 5
i) 2 i ed A, W0 Ui RSt 7 465+ R 2%, A
WIHEE A RS FRHIE

TEARAL ST v LURH U8 Ry Bt 6 2
AR = R AT AT Y, (A7 R S A v
TRMEIS BN BT A AU SR BRI 2 o Dy 1 TG 1l
EATRE RIS el R AR L s 3 T AR i, FEAHAR
BT r 8 R FH B A9 4 BT ik
2 WML
2.1 HERSTESHMOEMNXR

PR G2 22 1] () 5 22 AT A3 aod e 49
RTINS —ANIET LRy
TR, R RE T 4y ok ik, (H2E
DN RE FH ) B 7 Bk A M Lo I 52 | ot
IR U AR BR KA . A9 o3 bik
A KA Tl 7 B /b T R
YRR BB R TR S (AR TR
KA EZIGE X RHR 5 2 HEA & M LA
HEZM,



55 4 1

SRIAEREE - PR3 5 BB YA DL BRI 70 Hr 597

FRAEAL GE 1Y) 1 44 53 A i, ST Dt B AR
RIS ALY BLOC R . TEAE AL 50 ) 72
AR RS S S L
PRV L p IR JE ¢ BRI c NFEHE
i o BRMERLE E BTUIRCRE G B ) o (Y
F1 7 WA e S A MR A LS E B
SRR ¢ MR EE R R IR a W o,

f(Lp,g,c,0,E,G,0,7,&,t,a,w)=0.(10)

PABTEE M K JE L R T 4R A i
B MLT 290 R 4t , HoAth Wy 3 i 8 44l
MLT &R B

p=ML"". (11)
g=LT". (12)
c=ML'T. (13)
E=G=ML"'T. (14)
o=1=ML"'T". (15)
a=LT"". (16)
p=¢e=1 (17)
w=T". (18)

TELL MLT W REAR R R G b, Bk e
AP AE P i, e S AR
HIERLZ [ R i g6 28 o b st Tl K
FHREESEHZRIARERS G, %K E
B 3 m, % 3 m, Wil &GRSR
AN R E BRI RS K 2.7 m,FE 1. 1 m,
= 1.5 m PANEE IR RIAR &l 1 B

B1 ksl B
Fig.1 Model box of the shaking table
6 LA BT L1 O IO 3 A v
270 m, ¥ P J5 S m R 3 320 m, i & R

2 600 m, i ffiH 55 ~70°, {#i 7] N 30°E, #
W5 St i 1R AE R ih s X ey LRV BE
1 802 m, 72 47 31 it fie K B8 B 725 m, WA 2
Fi7R o

2 YRR
Fig.2 Prototype drawing of slope
Ao S T PR A RO L A
REAL B JLA AL € =1 000, WA 3
FioR

‘a0 ST W
/) — W
32004|77 /)] 1
/77 BHFbE
53 000 > .37 ;%=
o B Fs
2800 HFE
4L
2600

D> (2
/,’}////;’»' g, ':»v?/, 7
“
0 200 400 600 800
BB /m

B3 srHLi s mm Al

Fig.3 Sectional view of Gonza landslide
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Table 1 Dimension and similarity coefficients
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Table 2 Similarity constants of model slopes
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Table 3 Similarity constants of seismic wave
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Table 4 Similarity constants of key parameter
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Table 5 Physical parameters
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