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Abstract

The destructive seismic activities in Yinchuan basin are characterized by high frequency, high in-
tensity and heavy disaster. Destructive earthquakes are mainly concentrated in two areas. The
first area is the Ningxia Yongning County to Yinchuan city, which is dominated by strong earth-
quakes in history. In 1739, the Yinchuan earthquake of magnitude 8 caused huge casualties and
property losses. The other area is Wuzhong Lingwu area in Ningxia, which is mainly composed of
moderate earthquakes since the founding of the People’s Republic of China. In addition, Yinchuan
basin is dominated by sedimentary strata, and the absorption or amplification effect of seismic
waves may be the main reason for the strong seismic sensation.
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Table 1. Destructive earthquakes have been recorded in Yinchuan basin

F 1. BIDRLURR) | 2t % 4 A it R

b= B[] fr'E
5 B R ZH 4
i H H a4z %

1 876 07 14 37.80 105.90 6'% VIII 5 E A R

2 1010 11 00 38.10 106.40 5', VI THEHRK

3 1143 04 00 38.50 106.30 6'/ VIII TR

4 1227 07 00 38.50 106.30 5, Vil THER)

5 1311 04 16 38.50 106.30 4, VI TR

6 1378 04 30 38.50 106.30 5%, Vil TEAA)

7 1474 12 11 37.90 106.30 5', ViI TH R

8 1477 05 13 38.50 106.30 6'/, VIII TR

9 1497 02 27 38.30 106.30 5', ViI THEAKT

10 1505 07 10 37.80 105.90 5', VII T 5 ik
11 1562 02 14 38.50 106.30 5, Vil THER)
12 1568 04 01 38.50 106.30 5%, VII TEAR)
13 1615 07 20 38.80 106.30 5', VII THIP R
14 1616 02 10 37.70 105.90 5%, VIl T H g
15 1739 01 03 38.80 106.50 8 X" TEAFER)IE
16 1739 02 23 38.50 106.30 5, Vil THER)
17 1740 05 00 38.50 106.30 4, VI TR
18 1889 09 00 38.10 106.30 5', VI THRR
19 1899 00 00 38.10 106.30 4, VI TERK
20 1962 11 06 38.00 106.30 438 VI TERR
21 1962 12 07 38.12 106.27 5.4 Vil TH R
22 1962 12 18 38.03 106.18 5.5 VII THRRA
23 1984 11 23 38.07 106.22 5.3 VIl THRK
24 1987 8 10 38.05 106.28 55 VI THRK
25 1988 1 4 38.10 106.32 55 VI TERR
26 1988 01 10 38.05 106.27 5.0 VII THERR
27 1993 08 12 39.27 106.37 48 VI TEAML

Table 2. Statistical table of earthquake frequency
=2 MRS GT R

74 M =4.7~4.9 M =5.0~5.9 M = 6.0~6.9 M >38.0
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Figure 1. Destructive earthquakes in Yinchuan basin of M-t map
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Figure 2. Earthquake epicenter distribution in Yinchuan basin since records began
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3. R MAIA MR E

HNF LT RZ N 0.39 77 km®, it EM 2 UOEZ M EIRE R E, 0 AL R P i R

PN/

HATC 876 24, f)IFHALE 6 HULEHE 4 RNEFERRE), KRG 5 ENRK A a0

Vo 7= i st Rk (R 3).

Table 3. Earthquake and disaster of magnitude 6 or above occurred in Yinchuan basin

=3 RINBMEER 6 KA EMBERRE

WA H) Hh A Rk SR e
876-7-14 T Uk R 6' VI P RIR, MG, HAZEEAR. ( CGEUETS-HATED )
1143-4-X R 6'% VIII INEALS S IEE, HBURIEH YD, NEIEM . (CR3E-EEAEY)
1477-5-13 N 6'/ VI WHE R 83 Ab. ( (BSESR BUALSESR) )
1739-1-3 R)~FZ 8 X B&RE, ERERBAHTRN. ((TEFE) )

e R XOREW] 1143 £ 4 AEH, RAEW 6.5 JtifE, BAHMIAE.

H 1950 LK, WNEEMIL R 5 HUL R 6 k5 410K 4), FEEPAERD - RiK, W)INHX
F B TEMA e R A A, P4 10 AR — IR VI FERHR K F . KBS AR AR, X 2 AR
A PRI T B R F AR W 1987 £E 8 1 10 H B R 5.5 BIMRLH 27 Jila s R 2 BIA FFEEE
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Table 4. Devastating earthquake and disaster hit Ningxia in 1950

R 4.1950 FLURTE R E BRI RRE

i ] B E
5 B RUE T X 7 MY
75 CEA ) o ) WO Mo B Ji3 2 X R A
1 1962-12-7 38.12 106.27 Rk 5.4 VIL  ADEEEIEG REER, 80%55 ER4%.
2 1962-12-18 38.03 106.18 Rk 55 VIL  ADHEEIRE RGN, —HK5EH R
3 1984-11-23 38.07 106.22 Rk 53 XIIT R EEERIRNR L, ARG BT, Himpss.
29 27 Jil8) 55 R 2 B R EE O BESR AR, 18155 18
4 1987-8-10 38.05 106.28 Rk 55 X (8], — A#EAEfs, MZESR & 10 ks KA E WD H/NE
BTVl &5k 4) 830 J/ivt.
S 198814 381010632 R SS SSHR MR R, SAITR,
1988-1-10 38.05 106.26 iiﬁ 5.0 iﬂl?%*ﬂi"ﬁ%ﬁ&%%%ﬁ)ﬂ, Hjiﬂﬂﬁﬁf@'é'm%fﬂ%o

4. BREIUEE
4.1. RNITHRREE

WNNHHEXKRX . ERAX, EEX =X, RTE HEAE, AAUEREW 1 AEHA. =)
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TR E R am AR, 3 A IDTRZE X b = 3 A W A F AR RN, EH b 43 B 7E A [R) 28 531)
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By [z R R AR, R B, IGE AR . AR TS PR X R AR A RS - 2 A R,
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Table 5. The measured results of natural vibration frequency and period of brick and concrete buildings in Yinchuan city

5. RN RES BIRNEFFHSTNER

75 M s pr B 3= gty H R () b JE ()
1 PG5 X RS 7 R PE AR Il 94 1 6 TR 0.256 0.183
2 PG5 X RS 3 R PE AR el 84 1 6 TR 0.227 0.165
3 BRI KFIZ ) LI 3= 1 6 TR 0.250 0.196
4 B RX L IRIT TR Ip o 6 Tt iR 0.294 0.229
5 MR E T4 TR 6 Tt iR 0312 0.359
6 MIRIX HL R4S R R 4 IR 0.322 0.339
7 DEPR X HL R B T S Ak 6 TR 0.360 0.345
8 M PRIX HL W BTN T I AR 6 HESE 0.370 0.348
9 PR IX KSR [ (R AE R bk 6 HESE 0.345 0.350
10 MR X G2 1 % 6 HEZE 0.333 0.310
11 PRI il I e A I — X 45 1 6 IR 0.322 0.311
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Figure 3. Comparison of housing cycle and soil cycle in three areas of Yinchuan city
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