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Theoretical solution of site amplification coefficient

LI Rui-shan, YUAN Xiao-ming

(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, Harbin 150080, China)

Abstract: The site coefficient is a key index for considering the seismic site effects in various national and regional standards,
which determines the criterion of earthquake-resistant design, but there exist significant differences between domestic and
foreign standards. Based on the ideal soil-bedrock site model, an analytical expression for the quantitative relationship between
soil site and reference bedrock is derived and examined through numerical simulation. The general rules of site amplification
coefficient are put forward, and the reliability of different recommended values are verified. The results indicate that the soil
ground motion is always amplified in the whole frequency domain compared to the reference bedrock. The site amplification
coefficients show the overall increasing trend with the softening of the site, and are consistent with the suggested values in the
new NEHRP provisions of the United States of America. The coefficient of soft site in China is seriously conservative and the
value is less than 1.0 under strong vibration, which is clearly unreasonable. It is debatable whether the site coefficient of class
site IV should be generally less than that of class site IIl in China's code.
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5 ] [5] ¢ Jak ¢ 1 72 9% F 11K1) (National Earthquake
Hazards Reduction Program, NEHRP) i A Wi
PUE A B T 78 R % NEHRP Provision $F 4245
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=0.4g B, IVEHIgH 25 0.9, 7 NEHRP 134
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Table 1 Site coefficients of PGA in China's code GB 18306—2015
% Hu 11 237 M AR i S

KA <0.05g 0.10g 0.15g 020g 0.30g =0.40g

Iy 0.90 0.90 0.90 0.90 0.90 0.90
I, 1.00 1.00 1.00 1.00 1.00 1.00
Il 1.25 1.22 1.20 1.18 1.05 1.00
il 1.63 1.53 1.38 1.18 1.05 1.00
v 1.56 1.46 1.33 1.18 1.00 0.90

% 2 3%[E NEHRP 2015 IE{EMEE HE R
Table 2 Site coefficients of PGA in NEHRP provision 2015

Mapped MCE Geometric Mean Peak Ground

i Acceleration, PGA
<0.lg 02g 03¢ 0.4g 0.5g¢ =0.6g

A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.9 0.9 0.9 0.9 0.9 0.9
C 1.3 1.2 1.2 1.2 1.2 1.2
D 1.6 1.4 1.3 1.2 1.1 1.1
E 2.4 1.9 1.6 1.4 1.2 1.1
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Fig. 2 Surface plot on dynamic response amplification of soils to
reference rock sites
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Table 3 Maximum values of « satisfying conditions of integral

multiple amplification ratios

LONE S Olmax LONE S Olmax
2 0.500 6 0.177
3 0.333 7 0.143
4 0.250 8 0.125
5 0.200 9 0.111

A3 (22) KR REET 2, BRI HILENINER A
FAL MG AT o, B0 (23), HHE R Y a
<a,, WK RBO5 TS 2 5 0L ERIME. & 4 P45
T AN AR TSR AR A BTt R 2 £ ORI
G o, POEUAE, e i B A e mT Dlod it )
A RO AR N 75 21

3
= ’ -, 2
Fer2 : 4sin’(nA) (23)

F 4 FEITEMINE 2 Xt 2 FEHRXIEFERE o,
Table 4 Double amplification critical values of a., under different

normalized frequencies 4

TEHNME L 0335 035 040 045  0.50
ISP o, 0.0774 0.2351 0.4133 0.4808 0.5000
515 4442 E] NEHRP 8 3UE B & e T A B
6, TESRHIEAEH TR REUFEEEZE N BRIk
24k, NEHRP 7t RECEARRE 7 AR O AE K, |
Hh E LTS IV S it R A s /N TR I i . AR AT
ER AR R i LR, 2 I 58 5l e 3. 5
S FLE AR LU E RN OR, BB 37 0 AR 5%
KA KRR EmEIMEAT, Liker
AR AR RS, AR LRSS B BT DA
IR JE LLRIG R, fd LA RRE S 2 TR FHAT L
KA, TS EBURHBOR RECE K0S, HEA
ST AR SO AT T TEOK B B A2 10 72 A i M O
Hh ] 28 A RHE R 3 2 80 X R B b 7 R e SR R
LNEMBUDUNT 1, R AGE . NEHRP 2015 iz
W R Fpoa 7£ PGA=0.6g KT 1, 8 0EHL T
FOMRM Jeiitt . 5—7J71, NEHRP ih 2%
SR AR AR R S B B A5 SR e P — 2,
] X B TV S bt 2R 80AD 23 TR 57, SR04
SREVEATRE, AT B RN,
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AT 2 2 3L 4 3 b 5 72 B il S L R bR v B B vk
(Standard Spectral Ratio, SSR) AW 537 - A RN,
(1 FRAR T B, (HSRBR 2o B 1 R T 1 R 55 R
RAR A B BRI 5 3, SRl A A
2R e R R, B B AL A BRI
ANWTIE N, Ok 2 1) T UE R F B R SRR B
00T HE SR 90 v 22 78 i 1 20 Hh R B R B . B
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Yyt R ECUE I AR — 5

2 HURE S S A BT BB ASALLAE %o 5 7 0 W 1)
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Bt EERE b 2505 10, 25, 40 m, BIUIBGE v,
43518 150, 280, 400 my/s K3t T 4% 9 AP AR M R
R, SHIA BT UIEEI 800 m/s. #% R AR T
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