HA0%H AW oo
2017 4 10 A

JOURNAL OF SEISMOLOGICAL RESEARCH

Vol. 40, No.4
Oct. , 2017

o5

By mEEEZFNSHESTT

BEE, K &

I, xS5HE

(e iR R, b A %K 050021 )

mE:

K PKPM SATWE Z5 425 (6] 47 FROC /AT R PSS IA 0 R D5 T 101 MREL 2L S BEA T 4540 5 1 vk A

VARIR S GO 5 R AR bR 2 R R SRR H USRI I el | BRI B TR TE 4% A
R E MR T RS SRR F AL, WA PR RE T AR

KW FRAARIC; HIPET; REERE; YRR
XEHS: 1000 - 0666(2017)04 - 0638 -08

hESES. P315.9 XEAARIRAG . A

0 5%

Dk b2 A A AR A RATE T T E 5
REZK, 2008 4ERC)1 8 g K H R A ALK T 4%
FKEFYMPUERRT) (mEBSE, 2010), Ju)ifH
2 BRIV A6 2 BT G BOPL DG 5 s B A5
W, B E, B XL EII, v Ly IRAT
PR ST E SO TR G5 48 5 40 4 i AL 7 451 DA iy B
A BB T R

ASCIE ] PKPM SATWE 45 #4925 (6] 45 B 043
BSOS (REEZF, 20125 Bofs, 2012)
XTJER LT 101 A 5 28 S HUM R AT 45 4 By 454k 43 B
(FrZ2 i, 1991), 45 & B SR ) 09 7 3 0 B
(F 2wk, 199%4; # %, Dy, 20005 %k
7, RWIA, 2001), R HESSIRTT, A R
bR B0 B 4 i

1 G i T ik

1.1 PKPM SATWE 557 [B1H R T 45 #T 8k 4 i 45
HEiE

RS AT TAE 2 A @S bt
A TE AR A BRIT /A B2 3 X e s kA 7
FEOMAIT o X Tt Y 45 ) AR 0 7577 TG 1 - AP 4 25 4 R
PKPM 45402 48 e A BT 45 i I B R B0 550, X

« R B HE: 2016 - 01 -22.

TR IREE L 5T Sy bR 4 A MIARESE — B J1 i 454 R
PKPM SATWE SR 705 . BACLERUNT -

(1) MR 2 YT 101 HREE 2Ea 3T
(3R TIRIARTRE, BEHRES M I SEPR PRI BT 5 R,
BRI L5 R R A B A B O AR R E L A
Fham B R A CF AT O A A O A,
PR E - i B SR P PR 40 T WY A4 500 o RE A Dy 5
PRomie, X FHEAT 1 B0 A 2 3 R R
RS 6 BE A S BB S PR B, HE SRS Hh
TR A A %) A A B8R P P 6 W iy i 7 O 5K
IR (R PUR S E i) (GB50023—
2009) HEATERFUEE

(2) X F 1l 08 205 e 7 S50 R 00 473 T 56 A S e
B, BT R E, RIS AR PE R MR
MR A, RN 2R RENE
B JEw, EISUEARFR P S0 pg AL, R R
ORI Y, JRE AR N, A i 12 A
SISO, ARSI PR EAE DL, MORLSREZ, M
SRR SR 2C A5, ARG A A Y5 DO 52 45 4
AR %52 i) 22 ORI R PR s e R 8 AR e B AT 4%
HE - R PKPM A7 BROCAR P SR S5 A A9 SEPRise i
TGS T IR R RS R R Y £ G R
RENFRHL, IR TR R LE S % B A&
7R 7 25 TN 2R BT B (9 410 7= 76 ) g
FHRE TR 15 K, AQ3 A S 18 5 M 72 1 41K A
RACERRES (5RIAAE, 2002), LR B PTAE

EE&TE : WA R RPH R K EOTH  (DZ20150420026) HEH)

BIREE: ke (1979 -), 5,
E - mail : 13673161551 @ 163. com.

WALE A F WA, SR TR, ERNSE TR, MR 207\t .



4 4]

B RS IR E B By B A 639

SE ML R S M AT PURR B D WA (B AR,
2012) o XTI IREE - 59 S S M AAESE - 35 )
SAAL AR AR SUAS Mt T B A R A
Bt E R, KA PKPM A FROCER(F it 57 = 4545
B, SRJE R ] SATWE Z544) 73 7 PR+ 5 254 1 7K
BAMALE O, WA E S5 R 454 1 5
Witk

(3) HEERDHr . LTS B AR
JRERGYURRRE IR KU E S ] REA LR IORR T 25 4%

1.2 KB mARERINSHEIERSEHAES]

R AN RERE TS T 1998 4%, Hb | 7
2, RS 2, B —2EE k6.3 m, HpREE3.3
m, ENINEZ R 0.6 m, S54SR HE LRt
PRBERM, REAUE R 120 mm, HE X PR BE R B
FVIE (0.20 g), BEITHIR AL N —4, HEL
PURRSEY R 9, R M2, AR5 PiE
BB R 2,25, FEARKE N 0.40 KN/m?, R
C30 JREE 1.

K H PKPM A4S 3% TREG AT R A FROT
AR, W 1 iR AR (AR A R T R BT
gi—FpifE) (GB50068—2001) , LIZEEHIRERE 1T
BOmFIWFE bR, 5A 0 ~ XJE FRRESH 5L
GhURRE A R (BRI,
GB50011—2010) . #ZZrEPUERE IaEotHA A

B= g, (D)

57: Vy/ve (2)
V=YV, +0.73 V, +0.73V, (3)

P B PSSR Z LA S VR BE IR o, A
RRREW AR, WA 1255 o, NIRFRRE R AL,
HUELO. 855 ¢, HR)Z I AR B 24 V, R R it
PEMRR R Sy s V, WREZ A ZRET 1 YV, N
REZRAE R RIAT Z R 2/ YV, W
BEHEAR R M ZREC 2/ YV, b
JZ A Z 8RS Z

REJZ RS BT T, SR R8T Tkt 5.
WRAE M CREAPUR S ERME)  (GB50023—
2009) 3.0.5 ZMRE TR, MR 2R %
1.0,

Bl Ry FARER ST FAER
Fig. 1

Clinic Building calculation model

Langfang City People’s Hospital
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Frame Structure Relationship comprehensive

seismic capacity index and damage level
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Tab. 2  Langfang City People’s Hospital Clinic Building

vulnerability analysis results
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Tab.3 The important buildings Classification
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Fig. 2 PKPM finite element modeling and analysis of earthquake damage factor

calculation method results comparison chart
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Tab. 4 101 important buildings damage prediction in Langfang City
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2 HEHR 2 2006  ER % CA I 33 Tt 1R 6 1986 #H¥ & o T
3 HELE 2 2007 H¥ B s s 34 HEZE 4 2003 B/ % h
4 HEHL 3 1986 #he B Gi i 35 fit: 1 4 1998 A B h o
5 HEZR 1 2009 P 4f 4 % 36 HEZRL 10 2000 A % th
6 JIGHE 3 1997 ¥ U L el 37 fit R 3 1999 N B rf T
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9 TR 3 1989 HE B h o 40 IR 1 1999 P B h s
10 530 1 1989 oW s 58 41 {630 1 1999 B h I
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29 FE 2L 2 2006  H o ® o e 60 HEZE 12 2004 D/ 2 L h
30 HESL 2 199 A R th i 61 HEDY 8 2002 H¥ & th I
31 TR 5 1990 ¥ 4 5% ol 62 IR 5 1993 HE B i o




642 Mo B % 40 %
&gk 4
P 2SR R0 dhaRiE Ahid VIE O VIE XE || PS5 S R0 d@aetE i IE OWE XE

63 HEHE 1 1997 #eli 4 L el 83 HE4E 4 2003 fEE U =% rf
64 TR 4 1987 ¥ & rh I 84 HEHL 2 2006 SN W A L&
65 &R 4 1993 #H¥ & i I 85 HEZ 5 2002 ¥ U =% rf
66 FEZR 7 1992 #H o s 86 HEZR 4 2000  #up % h
67 HEZE 2 1998 H¥E B h s 87 fit iR 2 1987 HrE B h =
68 HEAL 2 1987 A B th i 88 %R 3 1992 #¥ & Gi e
69 HESE 4 1994 Jpo AF L Gl 89 TR 5 1988 Bk & h e
70 HEZR 3 1994 By B o s 90 TR 4 1989 BEpe  h s L4
7 HEZR 5 1989 ¥ & rf I 91 Tk IR 2 1987 BB & f o
72 HEHE 6 1994 B & r I 92 iR 3 1988 ¥ & rf T
73 i 1R 2 2002 B R th s 93 &R 4 1991 B & h o
74 HEHL 6 2006 A W B e 94 fit: 1 5 1987 fExz s %
75 JEEAE 1 2002 P F % h 95 R 4 1990 Wik s o
76 HEHL 2 1988 #¥ & h i 96 it 1 4 1988 [EpE & h s
77 HEAL 6 2000 A b L il 97 Tk iR 5 1989 Bk R Gy I
78 HE4E 6 2005 o Uf = el 98 fik R 1 1988 #e R rf J
79 HE4R 3 2008 Wit 4 5% GE 99 HEBY 4 2008 P R i o
80 HEZR 4 1987 D/ NN 2 h I 100 HEBY 15 2006 BB 4 A h
81 HEZRL 4 2001 Rt 4 % GE 101 HEBY 6 1987 il & th s
82 HE 28 6 1997 Epe % h

E: ATPIFRARRTE, BRABBINR, PRETPHFIOR, PRASEIN, BREALK

£S5 BUYTEZEFYREVEBSXETFRNETHREER

Tab.5 The important buildings by type of structure under different intensity of earthquake damage matrix in Langfang

AL (%)

Gt HEF R/ m® R gl

FEARSELF BRI rhAERER JE R ERIR

kil 82. 14 17. 86 0 0 0

JIEHE 5 600 VI 0 82. 14 17. 86 0 0
X 0 0 82. 14 17. 86 0

kil 76.57 23.43 0 0 0

HEZ 123 825 Vil 1.15 75. 42 23.43 0 0
X 0 1.15 75. 42 23.43 0

VI 68. 12 31.88 0 0 0

HEBY 41 477 VI 0 68. 12 31.88 0 0
X 0 0 68. 12 31.88 0

VI 23.76 68. 24 8 0 0

fig iR 77 701 VIl 0 23.76 68.24 8 0
IX 0 0 23.76 68. 24 8
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Tab. 6 The important buildings by construction year under different intensity of earthquake damage matrix in Langfang

TR (%)

HEFAEAR SR m? HREFIE

ARG LU AR JEE IR Bk

i 0 87 13 0 0

80 47 769 VI 0 0 87 13 0
X 0 0 0 87 13

VI 50.94 49.06 0 0 0

90 73 791 VI 0 50.94 49. 06 0 0
X 0 0 50.94 49.06 0

I 85. 44 14.56 0 0 0

00 127 043 VI 1.12 84.31 14.56 0 0
X 0 112 84.31 14.56 0

R BUHTEZERFVRBRAZSXETRANETHREEER

Tab. 7 The important buildings are under construction in the use of different intensity earthquake damage matrix in Langfang

TR (%)

AW AT Y/ m® MR -

HARSELY RN AR FEE IR IR

VI 52.92 47.08 0 0 0

DI 42 076 VI 2.21 50.72 47.08 0 0

X 0 2.21 50.72 47.08 0

VI 0 93.75 6.25 0 0

I 8 000 VIl 0 0 93.75 6.25 0
KX 0 0 0 93.75 6.25

VI 64. 42 35.15 0.43 0 0

EES 115 063 I 0 64.42 35.15 0.43 0
X 0 0 64.42 35.15 0. 43

VI 20.24 79.76 0 0 0

BHINAIN 7 890 VI 0 20.24 79.76 0 0

X 0 0 20.24 79.76 0

VI 66.76 29.75 3.49 0 0

BEBe 50 065 VI 0 66.76 29.75 3.49 0
KX 0 0 66.76 29.75 3.49

VI 50. 64 49.36 0 0 0

A 14 829 VI 3.37 47.27 49.36 0 0

X 0 3.37 47.27 49. 36 0

VI 67.57 0 32.43 0 0

fig 10 680 VI 0 67.57 0 32.43 0

X 0 0 67.57 0 32.43
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Tab. 8 All the important buildings earthquake damage prediction vulnerability matrix in Langfang
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The Vulnerability Analysis of Important Buildings in Langfang City

LYU Guojun,ZHANG He,SUN Lina,LIU Zhihui
(Hebei Earthquake Agency ,Shijiazhuang 050021, Hebei , China)

Abstract

In order to minimize the loss of life and property in the future earthquake in Langfang City,the structural

vulnerability analysis of 101 important buildings in Langfang City is carried out by using the PKPM SATWE

structural space finite element analysis software modeling and calculation method. The seismic damage prediction

results of each building are given by the failure level as the result index. According to the type of building struc-

ture , the construction time and the use of the construction of each seismic damage matrix ,we give the total dam-

age matrix of all the important buildings. Comprehensive evaluation of the seismic capacity of all kinds of build-

ings ,we could provide the basis and reference for the preparation of the city§ earthquake disaster prevention plan-

ning.

Keywords : space finite element;vulnerability analysis;seismic damage matrix ; seismic capacity





