540 5 A4 Hb = F 3 Vol. 40, No.4
2017 4£ 10 1 JOURNAL OF SEISMOLOGICAL RESEARCH Oct. , 2017

H Ak i X 55 = 2 AR AE R B = sE 1RO

AN

VBB, PAR, REE

(L. mREHRR, =m B 650224; 2. & 5 A & )T

, =i B 650228)

E . WHEPEILHIX 16 D HEAMRRMERE (IX) WPFFE 4, MRGE S A B S5 7T b B B A SRR,
IF2 5 DX IR D7 S0 R e 7 3 R M A AN TR U8 DX - A5 A R B B S AR T AR AR, e SRR L3 5 X I s R 4t
ERENZE DR EOTH YL R U MERE , 45 P IL b5 R BT BB T 3 453 P R 3 A R

KR MPYILHX  AERFWRE RN XU RBURIERETE R

hESEE. P315.9 X EEFRIRAD . A

0 55

DO B L, S f) SE R K F R A,
ER. fha. AR HER FEDH. HEZ 2K
BICTE R B AT AT, o i M A 48— S 4r
%Wﬁﬁ%ﬂﬁ?ﬁﬁﬁﬁmﬁﬁ%ﬁ Wi 444

B, W KRR LR, THESHE, ﬁ%
<< i E MRS S XK E)  (GBI8306—2015)
ﬁﬁ%%%\ﬁm\§@3ﬁﬁ(2)ﬁ%&%
FURERIXEE, PR, 8%, ks 68 M8 (IX)
PUREBELE IVIE, BT . =le. k&5 48 4
B (X)) PUmiBhgiEE mVIE, o] 0=/ KB
BRI TR BB B X . 1E = R BB ™ IR
REE, FREERTEE IS RBEZWELT,
ARICEHL M 8 AN R X 5 2= SRR E, 45
ﬁEﬁ%Eﬁmhaﬁ%,ﬁUﬂﬁ%%ﬁﬁﬁ
PR B R G WL, R R bR
REPRALAT 4 (BAAMW4E, 2007)

1 RS X e

NI | VAR R S K SR | N Ut D K N e
VU A 16 DXCAR 1 7 58 A X3, 3% ekt PR BRI 113
ML ERYET KRB AR M TR A iR
ML PRIDTT . PR ERBSIUE FAIN L et 7 4
M), SRR T I 2 2 B i A P
JeHHE R I, AR o S U I, XN

« W BHE: 2016 — 10 -21.

XERHS:

1000 - 0666 (2017 )04 — 0646 —09

R K, mILRAME, k& A L0 KR
NG VT W 24, TRV T A L PR —rh fa) T
PN T I R A 2 AR s R, R TR E Dy sl
THIRZ KX, 1992—2012 4F, PG KA M
=5.0 5% 19 ¥k (JEe4%, 2012), 2013—2015
AR PG ACHLIX 2 M=5. 0 H7E 6 WK, 2E# 454 X 8
ﬂ&%“iﬁ JJ3 50 5% D K DA f B IX S L
VEUEA FCFMEAY 16 A ELGA TR 4038 i A Ay
TR EF LA (1), HiRERGH

®1 HALFPER

Tab. 1  Survey areas of northwest Yunnan
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Fig. 3 Naxi houses in Lijiang area
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Fig. 5 Dai nationality houses in Dehong — Baoshan area
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Fig. 6 Wood houses in Ningliang area
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Tab.2 Historical earthquakes occurred in northwest Yunnan

JF5 Hh A H i i ] on/(°) Ap/ (%) BN R FE
1 i) 1993 —07 - 17 17.:46 ;34 27.9 99.6 5.6 Vi
2 [iipAN 1996 -02 -03 19:14:18 27.3 100. 2 7 IX
3 AT 1996 - 07 - 02 150502 26.9 100. 1 5.2 VI
4 AL 1996 - 09 - 25 3:24:46 27.2 100. 3 5.7 VI
5 [ERAN 1997 —10 -23 20:28:30 26.9 100. 3 5.3 VI
6 T 1998 — 10 - 02 20. 49. 29 27.3 101. 1 5.3 VI
7 Tl 1998 - 11 - 19 191832 27.3 100. 9 6.2 VI
8 B )11 p5 2000 - 10 - 06 20:05:36 24.3 97.6 5.8 Vi
9 it f) 2001 -04 — 12 18:46:59 24.8 99 5.9 VI
10 T 2001 -05 - 24 5:10:39 27.6 100. 9 5.8 VI
11 it i) 2001 -06 - 08 2:03:28 24.8 99. 1 5.3 Vi
12 i 2001 - 10 -27 13:35:40 26.2 100. 6 VI
13 F 1L BH 2004 —10 - 19 6:11:41 25.1 99. 1 5 VI
14 BT 2008 -03 -21 203655 24.5 97.6 5 VI
15 - Rin 2008 - 08 -21 20:24.28 25.1 97.9 5.9 VI
16 BT 2011 -03 - 10 12:58:12 24.7 97.9 5.8 VI
17 J# 2011 -06 -20 18:16:49 25.1 98.7 5.2 VI
18 i o 2011 -08 - 09 19:50:16 25 98.7 5.2 VI
19 T 2012 - 06 —24 15:59:32 27.7 100. 7 5.7 Vi
20 TR 2013 -03 - 03 13:41:15 25.9 99.7 5.5 VI
21 TR 2013 -04 - 17 9.45.54 25.9 99.8 5 VI
22 T i LT 2013 -08 - 31 80400 28.23 99. 4 5.9 VI
23 BT 2014 -05 -30 9.20:00 25 97.8 6.1 VI
24 B 2015 -03 -01 18:24:40 23.5 98.9 5.5 VI
25 B 2015 -10 =30 19:26:39 25.1 99.5 5.1 VI
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Tab. 3  The statistics of damage ratio of non — simple houses in northwest Yunnan

SRS 5 L] (%)

i S A N N < 3T
2 Sy 2EA! guitkEA %L FitmiH Py R ap—— Pop——- P
BRI 0 0.72 9.09 45.30 96. 65
HEZREZE K 18 /M 0 0 0 3.35 54.70
¥l — 0. 04 1.38 17.01 81.57
VI
FRME 0.77 2.00 12. 46 65. 50 90. 23
LR L5 23 Be/ME 0 0 0 9.67 24.50
¥l 0.03 0.17 2.34 21.31 76. 15
BRI 0 9. 80 18.57 57.14 88. 05
HEZRZEHY 12 Fe/ME 0 0 0 9.62 19. 16
¥l — 1.53 6. 05 31.07 61.35
VIE
R 1.84 9.99 26. 36 53.67 77.83
fE IR 45 12 H/ME 0 0 0 21.58 15. 47
¥l 0.43 2.57 11.90 32.18 52.92
RRE 8.37 13.83 26. 00 43.00 70. 42
HEZR 45 Hy 5 /M 0 0 0 14. 30 26. 00
W ¥l 1.67 6.59 13.19 28.22 50.33
ISPN] 11.57 25.00 58.33 37.05 44.72
TR 454 6 H/ME — 8.22 15.03 16. 67 0
¥iE 5.40 13.85 28.16 29. 04 23.55
HEZRZE Y 1 YE 0 12. 00 33.00 34.00 21.00
I FEIR 45 1 E 11. 00 38.10 14. 50 19. 60 16. 80
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Tab. 4 The statistics of damage ratio of simple houses in northwest Yunnan

FWIREGIT 5 L] (%)

LS eS| GEITHHEARSL SGitmiH -
- : " " BT B HATE
e KAH 5.00 38.45 91.17
FeALER 22 /M 0 8.83 61.40
¥y 0.86 24.15 74.99
VIE RAE 2.21 42.70 91.02
AR 25 /M 0 8.98 68. 42
¥ 0. 60 27.91 71.49
TN 14.74 71.53 82.77
fits R L5 12 /MY 0 16. 80 19.90
¥ 5.76 48.94 45.30
VLB KAE 22.31 69. 70 85. 88
+ ARG 16 /MY 0.00 14. 12 24.09
¥ 6.42 51.27 42.31
RAE 60. 44 75. 00 27.78
AR GEH 6 i/ ME 15. 00 33.29 0
¥ 33.12 54.29 12.59
VI 7
e KAE 64.36 83. 60 67.38
T+ A% 6 f/ME 5.15 27.47 0
Py 27.42 56. 60 15.96
- kAL 1 Sl 55.00 45.00 0
IXJ& ALy 1 Pt 67.8 32.20 0

x5 ZERBEBRLLHER

Tab.5 The statistics of damage ratio of houses in Yunnan

B (RS IR (%) FPEEREIR (%) HEEBIR (%) B (%) HARTEY (%)
HEZRE5 1) 0.00 0.09 0. 89 15.83 83. 19
TEIRSEH 0.02 0.29 2.21 19.33 78.15
VI e AR5 0.77 — 23.59 — 75. 64
FoAZEH 1.11 — 27.25 — 71. 64
FE AR 45 4 0. 00 1.69 8.49 31.86 57.96
- kR4 0.39 4.21 13.70 33.02 48.68
VI i ALKy 5.91 — 51.90 - 42.19
+ KRG 9.01 — 51.74 — 39.25
FE LR 55 H 1. 69 8.89 15.38 34.08 39.96
e IREE 3.71 13.59 30.72 33.39 18.59
VI B AL 28.67 — 61.07 - 10.26
T+ ARG 31.82 — 57.34 — 10. 84
HELR 281 19.26 10. 45 19. 16 28.01 23.12
TEIREEH 17.11 33.67 24.96 13.21 11.05
IX)% AL 61.07 - 38.17 - 0.76
ARG 65.65 — 34.35 — 0. 00
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Tab. 6 Evaluating standard of seismic capacity of buildings

G X [i] SN WA PUr BB ZU
1 AS=0.35 G AR T B FURE R B IX B
2 0.18<A45<0.35 CREE AR T B U ik 3 VILEE
3 0.13<A5<0.18 4 A T B 2R A 3 VILEE
4 0.05<45<0.13 — i A2 TR B ZURE ik 3 VIE
5 A8 <0. 05 % IR F B B b i
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A (1), ARYE 2012 4R AL X b5 =
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Fig. 7 Comprehensive evaluation of earthquake
resistant capacity in northwest Yunnan ( modified
from the evaluation map of earthquake resistant
capacity of Disaster prevention institute,
Earthquake Agency of Yunnan Provice)
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Tab.7 Fundamental data of surveyed houses of survey areas in northwest Yunnan
B2 B (. K) PN B LER IR SR S (%) WA AR (%) BRAWBIE(%) B AR
cw,  BW, BC, RC, CW, BW, BC, RC, R, c, s (/g
1 EMEHE 731 1522 7.28 4.4 27.08 10.55 50.57 11.8  65.00 35.00 0.2
2 F g 81.73 14.54 0.68  3.05 21.92 10.97 58.69 8.42  90.03 9.97 0.3
3 X 25.51 21.28 38.86 14.35 15.06 54.75 21.74  8.45 86. 47 13.53 0.3
4 KT 37.98  10.05 48.55 3.42 10.46 7.35 73.46 8.73  77.68 22.32 0.2
5 eI Nz 85.18 5.17  8.15 1.5 38.35 503 46.79 9.8  52.55 47. 45 0.2
6 A He 90.66 519 3.77  0.38 60.52 1431 22.46 2.71 83. 63 16.37 0.15
7 oy 81.58 10.1  7.33  0.99 587 13.05 19.51 8.74  91.20 8.80 0.15
8 T H 64.76  11.63 17.05 6.56 57.81 23.13 1472  4.34 16. 44 83.56 0.3
9 pIIE=S 84.36  10.12  4.89  0.63 51.18 16.56 19.38 12.88  65.55 34.45 0.3
10 Pk E 2592 30.91 12.26 30.91 23.82 29.34 22.94 23.9  85.95 14. 05 0.2
11 R BHIX. 59.28 16.06 20.13  4.53  30.44 12.29 4512 1215  92.59 7.41 0.2
12 i i) L 68.34 19.04 9.17  3.45 50.89 6.85 141 28.16  82.58 17.42 0.2
13 =R ) 58.78 20.07 20.01 1.14 27.94 19.85 43.97 824  78.63 21.37 0.15
14 R 5711 20.52 21.22 115 3.1 3291 0.79 352  72.81 27.19 0.2
15 iy Je 64.51 26.35 6.77 237 2818 30.1 17.33 24.39  92.00 8.00 0.2
16 ZT S 24.57 37.33 2908 9.02 1.14 11.93 64 22,93  67.19 32.81 0.2
*8 HEHALMXESHMERNITESR
Tab. 8 Comprehensive seismic capacity of survey area in northwest Yunnan
i 5 b R U MR g WiEE R 5 R RASAES 5 s )R
BB (LK) ECCERIT) BRI pumtbigrg P eIURIRE SRR
. 5 5 5 5. S LEETREL (AS) W59

1 s LR 0.23 0.17 0.2 0.2 0.17 0.19 0.21 g
2 T Jp B 0.16 0.15 0.3 0.3 0.26 0.29 0.17 Hh
3 X 0.17 0.16 0.3 0.3 0.26 0.29 0.22 g
4 KT 0.17 0.15 0.2 0.2 0.17 0.19 0.18 g
5 ERI-uzA 0. 14 0. 14 0.2 0.2 0.17 0.19 0.16 4
6 KB 0.11 0.12 0.15 0.15 0.13 0. 14 0.11 —
7 =B 0.11 0.12 0.15 0.15 0.13 0.14 0.11 — it
8 pLE R/ H 5N 0.16 0.16 0.3 0.3 0.26 0.29 0.18 g
9 iplIE=S 0.18 0.17 0.3 0.3 0.26 0.29 0.19 it
10 ik 0.09 0.11 0.2 0.2 0.17 0.19 0.13 4%
11 R BHIX. 0.12 0.13 0.2 0.2 0.17 0.19 0. 14 Hh 4
12 it B 0.12 0.13 0.2 0.2 0.17 0.19 0.13 4k
13 EE 0.13 0.13 0.15 0.15 0.13 0.14 0.13 %
14 SRR B 0.13 0.13 0.2 0.2 0.17 0.19 0. 14 4k
15 IR 0.13 0.13 0.2 0.2 0.17 0.19 0.14 rh4s
16 BT E 0. 14 0.15 0.2 0.2 0.17 0.19 0.17 4

M8 AIAI, HPELX 16 A~ 8 (i, X)
WA, 9OME (T, X) WERERPUERE A
CHIAEY KL 5 AN EGRE] CHER” KL 2 A
BaRE] “— g7 KF, “vam” KRR (A
X) HA 3 AN —RATEFIERGX; —

JEL VTR Kk X, = 2RO R ATz
HRLHY, “—B” AKCFRE (H. X) 4 F e
WA, ST G . 4TI A X b
TR LBV T AL Ml DX B R R A OO, PRI A T
PEIEHIX G5 R BTRERE IisF] < rhAE” KF
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Evaluation of Building Features and Seismic Capacity in Northwest Yunnan

MING Xiaona', ZHOU Yang', LU Yongkun', HE Jiaji’
(1. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)
(2. Housing and Urban — Rural Development Department of Yunnan Province, Kunming 650228, Yunnan, China)

Abstract

In this paper, 16 representative counties in northwest Yunnan are selected as the research objects. Based on
the field investigation, we summarize the overall building characteristics and characteristics of minority residen-
tial buildings in the northwest of Yunnan Province, and analyzes the different earthquake intensitys of the differ-
ent intensity zones according to the earthquake disaster matrix of the historical earthquake buildings in the north-
west of Yunnan Province. And then we build the comprehensive index of the regional earthquake resistance ca-
pacity to evaluate the seismic performance of houses in northwest Yunnan, and summarizes the distribution of
different seismic capacities and the distribution laws.

Keywords: northwest Yunnan; building characteristics; seismic damage matrix; seismic performance in-

dex of regional buildings





