% 48 5% 5 AR5 xR TR FIRP E L Vol. 48 No. 5
2026 410 A Journal of Civil and Environmental Engineering Oct. 2026

B 3y i b sz &y I 2F 18] 10 B3 180 S B 5 5 i 3 14
K S R 1 B M T K &R B

M % OE, X E4%
(FPEMBELS TRAFMA; WEIREIRERH T ELERET, A RIE 150080)

W OE M MERTRY SN T ESDN YIS @ LA RS, BT S AR TR

WMEME L — M EREIO RSN, RAENFE,E5KTEMNREILEFENTHRSN, AR

D F ARG EMNK ARG E, \AHUIRRRFERAE AR ZAHG AL, RAKR
éi%i’rﬁzﬁi?r B FEERHT T FER YRR ik ERK ARG BTE, NE

BIRE & M kI 1ook§§;g¢aﬁﬁﬁ3£#min&;aﬁb,mz;ﬂa‘%iﬁ T X AR W R A ik EAK A

ey RAME, ZREAV . FAVBREBHEERRFIZ, S FAYREYFERERMFZN, L

o K A ik zfd:M{c%ﬁédlﬁﬁiié’wm%% HHERLTFT—H ;5 WX ZERTRBF

ut, ok ik XK R BN AR L AL AL BEAS T 0.3~2.0,

KR F AW RBHT; Hoh g RRFER MR ik F K R

FESES:P315.9 MR ERD A XEHE:2096-6717(2026)05-0090-11

Concave bounding radius and surface amplification coefficient
of the scattering stability influence field of semicircular terrain
under strong ground motion in hard field

CHEN Shanzheng, YUAN Xiaoming
(Institute of Engineering Mechanics; Key Laboratory of Earthquake Engineering and Engineering Vibration, China
Earthquake Administration, Harbin 150080, P. R. China)

Abstract: The analytical solution offers distinct advantages in comprehending the impact of terrain conditions on
ground motion; however, extant research is predominantly constrained to a single frequency steady-state
response and frequency domain solution. In this paper, the probability of exceeding the surface amplification
coefficient of the semicircular terrain in a hard field is studied by using the analytical method and the time domain
analysis of a large number of measured strong earthquake records, and the distribution law of the concave
boundary radius and the surface amplification coefficient is proposed. The wave function expansion method is

utilized to derive the analytical solution of the peak acceleration amplification coefficient of the surface plane
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wave scattering field in the semicircular terrain. A total of 100 earthquake records were extracted from the
important strong earthquake network at home and abroad to form the input ground motion. According to the
specification, a typical hard field was taken, and the excess probability of the surface amplification coefficient of
the semicircular terrain was calculated by time-frequency transformation. The results show that the boundary
radius of the concave body exists, that is, for any semi-circular sag terrain that exceeds the boundary radius, the
surface acceleration amplification coefficient will achieve a stable convergence and consistent result in the
engineering sense. The boundary radius of the semicircular terrain on a hard field is proportional to the shear
wave velocity of the site. In the case of depressions that exceed the boundary radius, the surface acceleration
amplification factor exhibits a variation between 0.3 and 2.0, contingent on the angle of the incident wave and
different observation points.

Keywords: semicircular concave terrain; influence field; boundary radius; surface acceleration amplification
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of concave corner point on the frontal surface
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Table 3 Boundary radius values under different

probabilities of exceeding

e/ 25% WAy 50% W EY 75% WAy 100% B}y
(m/s) R,/m R,/m R,/m R,/m
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600 30 60 90 120
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depression surface and its vicinity
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Table 4 Data of the stable influence field of the [3] B AR, FU4E, sk . 3% T 52 V5 -] 48 0% 3 B (E A

amplification coefficient of semicircular depression and its

vicinity
y/a WAGT 30° At 60° A ff EEPN)
—4.0 1.03 1.02 1.03 1.00
—3.4 1.06 1.05 1.06 1.01
—2.8 1.08 1.07 1.06 1.02
—2.2 1.09 1.10 1.05 1.03
—1.6 1.11 1.13 1. 06 1.08
—1.0 1.99 1.97 1.84 1.37
—0.4 1.76 1.14 1.01 0.99
0 1.37 0.99 1. 00 1.00
0.4 0.84 0.77 0.95 0.99
1.0 0.30 0.32 0.70 1.37
1.6 0.45 0.54 1.09 1.08
2.2 0.57 0.75 1.03 1.03
2.8 0.68 0.89 0.98 1.02
3.4 0.74 0.95 0.99 1.01
4.0 0.77 1. 00 1. 00 1.00
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