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Abstract
The seismic performance of a frame structure is analyzed. According to the analysis of the seismic
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capacity of the frame structure, three aspects are mainly carried out. Through the investigation of
the current situation of the building, the use and damage of the structure are understood. The
seismic system and structural measures of the structure are understood through the seismic
structure investigation. The seismic bearing capacity of the building is checked and calculated by
PKPM series software. The results show that: 1) due to unreasonable design, the structural system
is not conducive to earthquake resistance, and the design bearing capacity of components does not
meet the seismic requirements, which are the main reasons for the structure not meeting the
seismic requirements; 2) the construction quality is not up to the standard, which leads to cracks
at the joints of precast slabs, the size of components does not conform to the design, and the stir-
rup spacing does not meet the requirements, which are the secondary reasons for the structure
not meeting the seismic requirements; 3) it is suggested that the structural system should be op-
timized, the stress mode of the structure should be changed, and the main stress components
should be strengthened to repair the structural cracks.
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1. 51§

DONRHFR KA, e IR @B E A BUR J7 IAEAEITR[L] [2] [3]. XA PUE B %
SERE M EL[4] [5] [6], A R ATRAN T R EBRRAEDUE T A L. (EXT OF BRMPETERE,
PIHFAEVRA R, 50 AT U M RRASI o

W2 HEBUIT RN MBURIERE T, G TR AR . CER[7]E I 5 5 AH R b 2640~ 1)
BEZRG, SEES T EWPUHE RN R LM, o T g b EIE e 1 E 2
Wi Rl R APEAT FE bR o« SCHR[8]5: T- L8 B =y )= e 30, 183 R A YIK HT MIDAS 2773 Al HEAT i 05 43 At
KH SAUSAGE 8 /7 T3 3 BB VE S Hr, W25 M TS5 350 40 3047 B A0 AT R B 1 6T R It it . S
BR[O1VE IR T AN [F) P HE 2R 45 M FO U AR N B 7 v AR B s, 3R T N B R . SCHR[L0]HF 7 1 i) 285
P sCAHEZREE R I BURE MR, S T 4 o T 2 e SOME 2R 5 M DU B MR RE I A B M o SCHR[LL)0F 9T T HRRAE
F R By o5 S Bt (] B R BRI, FEHEAT T KR S EAA IR e b, 1R T S BRNEY s -
FAh T SCRR[L21% 355 A 2 22 E AR HEZLAE XU R A F N idEAT 7 — KRBV R b7, VPN T A1k
X EXRE 22 30 35 M R AR SR 70 7% 14 BB I 5

ARSI T SERESE SR OB R BRI 23 AT o 55, RS CREAPURE S britE) (LU T RIRR (FRitED ),
X RESRSE M BEAT s R BRI S HUR MG R A, JHE A PKPM RSB HZ R R 1 e A B e )3k A7 560
B, NSRRI BUE MR S PR NG

2. THEHLR

ATRECCTHALE RN, T 1986 FE M, JREMEMFIR 40 4. ZEFN)\ = P75 R HE - HEZLS,
, RHKER R RAEMIEONBLEIE, BT, RO L T 20t SRRy SRk
FEIB S, Jok = RHUNRIEHA, 3Ry “FR” A E, BURKEN 37.6 m, %EE8 18.3 m,
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Figure 1. Building layout plan
Bl 2RTEmER

3. BRMNAE
3.1. BRI BE

DU I U E ARG EAT H 7 AP R A A o T ERAE AN RO S8 38, R R WL W] 2 ¢4
R AR S B I G o AT IR TR HIARAR 8 J2 4-7/C-G B TR el b A B i 4%, 48K 4 10 K, 4%
L 2mm, WA 2, HARMAR WAL, RIS RON L REIIR L R, Horh 8 = 4/C-G A iR R i = A7
FEREE, KJZZ) 25K, 4952 1 mm, 4-7/G Hili AR R REEKEL) 1.4 K, 48%4 1mm, LI 3. 8
JZ 13/G-H His A K™ 5, 8 J= 4-10/H-G AiE RIS K™ 5, 43 2 58 R T00HS Al WL I A e (T 28,
WE 4. FricE SR 4-10/H FhiP RS2 AT, AR AN R AR T, LI 5,

SER R M BUE TR AL, DHEALTE TABEA RN, SEOZAREE LSRR, ESHEH]
A NI, BB ACIREL, eSS AT s TR f TR e e UM, LR AR AT BB UL
55, FEHURAEI TR S MBS, NIURAF.

Figure 2. Cracked butt joint of prefabricated slab
in 8th floor 4-7/C-G axis

2.8 |2 4-7/C-G kR 3525448
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Figure 3. Cracks in the decorative layer of the wall
of the 8th floor 4-5/G axis

[E 3. 8 |2 4-5/G iRk K In R 548

Figure 4. Water seepage in the roof of the 8th floor
corridor

4. 8 RFERRINARZ 7K

Figure 5. Top floor railing column broken, ex-
posed tendons

B 5. TEEAFIHRIR. BE

32. REMHEHERTER

IRYE BT EAR, SRR EZRE HEFREAT R RS D, R AR A B R BEAT I &, A
AR 1A 20 B3¢ LA, Frames 19 MR, MM PFER 1 )2 8-9/G . 7-8/G % 7/F-G M
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R 52, 6 /2 6/C-G Hi MmN 4z, HARZ . MRS SHl g5 R 5 3 HE A — 2,
HI7¢ 2 AT RN PliAS: 10 ARAEAA 1 Sl 18] S 17 5 e i 2K
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Table 1. Measured dimensions of beam and column members
Fz1 R SElETURST

Fs 5 ek FHY Wi (mm) SHE (mm)
1 1F 8/F-G LG 300 x 850 305 x 804
2 1F 8-9/G P 240 x 400 300 x 1030
3 1F 7-8/G 7 240 x 400 252 x 460
4 1F 7/F-G R 300 x 350 320 x 302
5 1F 7/D as 350 x 500 355 x 504
6 1F 71G k 350 x 500 352 x 502
7 2F 7/D F 350 x 500 366 x 522
8 2F 12/G k 350 x 500 354 x 554
9 3F 12/G FE 350 x 500 353 x 502
10 3F 12/E kE 350 x 500 355 x 505
11 5F 3-4/C 7 240 x 400 251 x 416
12 5F 3/B-C b 250 x 500 244 x 502
13 5F 3/C FE 350 x 500 360 x 499
14 5F 11-12/G 7 240 x 400 243 x 405
15 6F 7IF FE 350 x 500 ? x505
16 6F 6/C-G 7 300 x 850 303 x 802(}54>)
17 6F 6/G FE 350 x 500 352 x ?
18 8F 4lF *E 350 x 500 ? x506
19 8F 5/C-G TR 300 x 850 301 x 852

TE: 7 7 FoRUUIAAATIRHIR ST, 802 (F543) 7 7 16 5 R 0031 52 P ) A i)

Table 2. Measured dimensions of concrete column member spacing
2. RETHEMHEFEESTMR T

F5 25 ek Byt Wrt{E (mm) S E (mm)
1 1F 4/D-F LY iE) 3300 3295
2 1F 4-71G LTyl 10,800 10,790
3 2F 12-13/G iyl 2500 2502
4 2F 11-12/G LTyl 3000 2998
5 5F 7/D-F B0 PR 3300 3295
6 5F 8-9/G LTl 3600 3596
7 6F 1-4/F O PR 8000 7992
8 6F 4/G-H LYl 2500 2495
9 8F 4/G-F LR iEl 3350 3345
10 8F 4-7/C LY 10,800 10,795
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3.3. . HMAHEHERKEN

MEZRGERIGE . FEM N R B2 oM, . AR I 2 A B B M 22 4 38, RER AR 7K
BAE N FES RIS, Bk, XFSE. A A B 1 0 AT A T B 08 A5 AT 4546 7k 3 e

K — R OO B e . FERIAE A (R PR A R 2 RIS SRR, MR 5 R 2 R
£y 27~92 mm, i 5 (6] 5 08 94~246 mm, ARG 4 5 OR 4 )2 IR D 27~50 mm, 4 i [] #E y 68~240 mm,
BE L FERG AR R 3 S P 4 A5 o 5 X

Frfss 5 AR, 12 7/F-G #if1 8/F-G FP LRI 5 2 R, F WY Z 29~52 mm, Wi
[ #H 92~186 mm; 5 JZ 3/B-C FhZAR M F 45 3 8, FFARYEN 24 mm. 26 mm 1 37 mm, W IEEE N
54 mm Al 74 mm; 8 /2 5/C-G FZ2TH 375 3 M, EHORYENN 29 mm. 26 mm Al 28 mm, N5 EIEE N
69 mm 1 78 mm; 6 = 6/C-G MK £ /4 4 1, FHRYZ 30~39 mm, B [A] Ny 62~97 mm.

BT 4 ARFERG AR, REAR TR LA g 6 AR 35, R KT 2 MR 3 (90) 4, £ 5 R4 2 & 18~35
mm, NAEIEE 279~304 mm. EMHETA 4 R FEH) A, FHRYZIEE 29~45 mm, N7 EIIE 62~108 mm.

4. MBAIERE
4.1 GHEHR

SEMINESE: R FUHEZRSS MO B MEZR, HAT RS HEZE, SECEIPTMINIE N, FE7R 524 B FERE
59, RIS 5 MIDES R .  (beiE) M€, MEZREGHIAEONEESHELE, X HUA L 2K
TERG R AR Tl 225 2 foe /NI 9 15y 200 mm, i BE LEAS KT 4, Bl i 9 LU B A6 CRUFAE SR 2 %)
HEZENT R ZIAAE AT, DA/ MR SRR BV X BUAE S B2 52 777 Ot PO DU s 845 5 55 A T o JEE 22 EEAR
N4, BRAES e FL I RENS A B 1 3 St BIUR R BT /) R TS RS O, 1E BCR BV A I I e 70 .
FERAE: Pt Al s EEPRABVE D 0.81~1.43, KT (b)) MUEME 0.8, BR#VAIEIEEER N T
PRI SEEYE o Bl POBl Ry, AEFETERUMZ, SRR AR A P AL RS 2 . A ES 2 45 R K 3.

Table 3. Column axial pressure ratio limit statistics table
< 3. HEEMELCRES TR

HRAL FIE RN A7 ol e LU PR AEL TSRS R LU R A TR L
1/C 0.8 1.14 i
7/D 0.8 0.81 i
11/E 0.8 1.16 &
—2
10/F 0.8 1.05 =
9/G 0.8 1.43 i
2/H 0.8 0.98 &
1/C 0.8 0.96 i
10/C 0.8 0.98 &
5/G 0.8 1.1 &
—E
12/G 0.8 0.91 =
13/G 0.8 0.89 &
1/H 0.8 0.89 =
5/C 0.8 0.81 =
== 10/C 0.8 0.84 7&
12/E 0.8 0.85 i
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1F 0.8 0.87 &
=z 5/G 0.8 0.93 =
11/G 0.8 0.81 &
6/G 0.8 0.85 =
M2 8/G 0.8 0.87 7
9/G 0.8 0.88 i

4.2. MREE

AFSTINGE . AREE LIRSS C24.5, T @FIMNEREBE ] e 40 £, HIBEHBRALEE
CUEE 6 mm, e (PRAE) FEH C20 KR,
4.3, EFERE, BNEHSEE

FITASE I 2 it O 71 52 BN 3 R B KR A% 2.9%, KT (BRuE) e 2.5%; AE 2252 N2 X 4 i e /N L
128 6 mm, SNSRI EE X 4 i f R TA]BE S 212 mm.

FITASE WUAE 2 A7 A A 1 60 303 S I A9 S a5 /N 1. 7%, FESLIA A . Ak N 1) 40 35 BE 0 SR B /NN 1.7%; #iE
AR BN ELAR N 8 mm, SR N X 4 A B oK )R R 240 mm.

KgAK EC R ER, BEs A B L5 M e st B VR F R B TERR, B BRI R 45
FIRENS F I B B AS T ARE, X HUE N A SR AEE = RVEH.

4.4, FERAFIEGE

WRIGIIZ S, A RHR o WA IR e G SHESAE 2 (MR BB 45 5, B2 Bt F N R S s i
SyfElsE, RN AT,

BB R, AR R TR P A e KSR, B IURME IR 5, B8 S Te A7 AE T
HILG
5. MRAHNEEH

WRIGAIFEAS I PS5 R, S5 S AR R ZONE, R B SRAE T e PKPM R BIE AR 12 5
PURABE/IHEAT IS, X PURABBE JI AT PG -
5.1. St ESHEE

RYEE S S5 TR . ASSHTE I E LB gE R, ZERPE L e PUE AR R
ZHHE I 4,

Table 4. Table of values of structural calculation parameters
4. BMITESHEVER

EEEMRR RS SRR SR S fi
PiiE 5% -t ) E B2 %
RBAAER iR ZU R 6 S W= 220 B
A RUE 0.3 kN/m? o TR C%
BRI 03S B+ 2551 [[E
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R WEEE: 35 kN/rnzi PAH: 4.8 kN/mZ; FERCRHA) 4.0 kKN/M?; EERGER): 3.6 kN/m?;
b 7.5 kN/m?; HBRHLES: 4.6 KN/m? JRTH: 4.2 kN/m?
S 1A WA R 7 TAR OB EARBE A EANER
4 # b= 3.0 KN/m? 46kN/m*  25kN/m* 25kN/m*> 35kN/m* 20kN/m? 0.5 kN/m?
ik 240 SERR% 3% 22.4 kN/m
f'; 240 7 2K 16.0 kKN/m
g AR S AR 2.0 kN/m
(=T 3.0 kN/m
TR 5 R A i C24.5 7 C24.5
Fa e R~ A FETMME L.
A 5 5 S AT A (—Zi4K): 240 Nimm?; B (ZZ¢4H): 340 N/mm?

5.2. ERHEIBEANNEE

WRIETHE M I XSRS (R A AT R A%, IS HEZE AR B IR S 4 R LR 5. 45 RRW], XT
FJRAER b S5 R, R EOMAG, PTRA EBOR, %05 1A A R R OK . T AS AT R A [ R JE [
AR AR AR, FECH IR EAE LR A R R AR AL 2 I DL, AU SRR 98 H 45K
ZE/ABREE.

XFFRALR h I FECH . THEAE R W] h I 7 R A AL . 3R BT I AR S
FIMEZE, W3 24 rhfE b i, e R AR AR P73 T R BLBCRAE I 71, 85 5RRBDN h 475 1A
FEAAN R o R SRNE AT PR AR B 48 KB AN A2 3R

Table 5. Part of the frame column reinforcement review table

? 5. BOERHEHERE

bik hil
A SR A MR SR b woramm AR
[iga TR il 2 TR TR i 2
1/C 1963 3755 % 982 1992 5 i
3/C 1963 3229 % 982 1504 %5 %5
4/G 1521 2459 % 760 1207 i i
= 6/C 2463 4493 & 1232 1928 7 &
11/G 3079 3760 75 1232 2090 i i
13/G 3079 3129 & 1232 1763 i &
2IF 1963 1406 2 982 1222 & i
5/G 2463 3128 & 1232 2296 o i
B 8/G 2463 3471 7w 1232 2707 i =
e 9/C 2463 2533 7= 1232 1308 & &
10/D 1521 916 P 760 1026 75 %
12/E 3079 1622 P 1232 1509 i &
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=F

=

5/G
6/G
71G
8/G
9/G
8/G
9/G

2463
2463
1521
2463
2463
2463
2463

2186
2409
1423
2493
2555
1639
1760

Fo

Fo

m Fr

fim | oA

Fo

1232
1232
760
1232
1232
1232
1232

1673
1818
1141
1968
1986
1274
1291

o | o ™ W o

o

of | o o o o

o

53 ERRMBRAHNEE

WRIGTH IR HESLR R A AT R A%, M HEZRR SRR IR S R R 6. GURERH]: —
JERL) 6T%IREC A 2R, = VUZERL 63%MRECH AW 2 E R, Ti~/\ZHE 60%IH FE AL
AR TR, LR GEL) A% G A AN 2 K . T LU B AT 5 TR SRAAE R b T 1) T 5 45 AR
[, LT RE R A 2 R 2 IS L S HUAE SR B B R AR K 7 AN A2 R

Table 6. Part of the frame beam reinforcement review table

6. BBERRECAIE R

s OIS 7 Sk RN RN I A b ER AN I A b ERAN A LB RE
AL M T A SR PSRRIl RSREA MR R
1/B-C 226 375 2945 313 2945 1642 7
:f 5/C-G 2214 1435 2503 1389 2503 1580 7
- L-1 314 192 314 192 314 192 7
1/B-C 226 375 1963 313 1963 1500 5
1/C-F 982 961 3232 2218 1742 1826 7
=.m 1/F-H 982 868 2281 1547 2281 1522 2
A% 2/B-C 226 375 1963 679 3100 2062 &
2/C-F 1257 496 3100 1775 2149 1120 2
L-6 452 200 452 192 452 192 2
1/B-C 226 375 1963 313 1963 1508 &
1/C-F 982 961 3232 1910 1742 1543 2
5/C-G 2214 1435 2503 1389 2503 1580 2
6/G-H 226 405 2030 1854 1521 596 &
TIF-G 1018 531 1018 1706 1018 911 &
T\ 7/G-H 745 309 2030 1703 1521 529 2
JR 9/G-H 226 405 2030 1847 1521 225 %
10/B-C 226 375 1963 313 2472 1623 Fo
10/G-H 1521 337 2030 1333 1521 188 7
11/B-C 226 375 1963 788 2472 2673 75
LL-5 314 205 314 192 314 192 H
L-3 452 288 452 574 452 240 5
1/B-C 226 375 1257 313 1766 623 =
715 LL-12 804 818 628 405 628 544 7
- L-8 1963 1085 226 192 226 192 2
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6. WMGRSFEE DT

MRPEAT IS, 75 DUR LR SR 1) PRI I PR AL LS 2R5E; 2) H 2. HEMPER
SIAFF GBI ER 3) B HEMAE R GBI ER, 0 MR A [ BN L R 4) AR AR
AN ChRifE) ZKR; 5) MRl B LER R TR, AR RS AN R ITEER 6) MfFREE
TSR (hRifE) ER; 7) Rdmih A 2R I RCREC AT ROy 2.9%, KT RUEME 2.5%, FERCHH AR
AEER; 8) MIMATE I SHEQUE 2 IR R R 45, AN ZER s 9) KBS AEMIPFHUR AR T AN 2
R

IRIEALI SR, 12 FUPURNERE A 2 ZOR I B Z R LR Lk

1) W TJRP e it AR S B AR R A TR e L s A, AR HESREE . A RO S5 ik AN
i 7 1) B AN AL BOR, P EAS I DURVEREANH AL EK

2) Vit R RIS R ROy RS S R, HPURBE s, MRS, HMfF A G,
HECH AL FEMFRRB AL WIARIRTEh SHERUAE R SR EE ), SRR e AR, SRS
e Mk REANI AL K

7. R 5EW

1) EIUT CERPURSIENME) T, PRGN AT AL ER, FEZAMFRPURREEE
TIAN 2 ER

2) BRI AT, ZIMMABOIAL, FEESBRBA CUIRPUREN, 2
EEFUPURMEREAN 2 ZE R 1 T E A

3) AEF TAE, WIS ARG LR AR, RS SRS R AT, S B SRR S
TVNTFVAT AT T, REFGURTEREAT AL ZR IR A

4) FEVCRIALERSE AT ) MEINPURS, SCRaiiik R, ACHhRAT 8T a5t 52 7IHLEE; b) i
HREIIAS SRR AT INE A B, ARISREESSHE: ¢) EMIVRETE R SRS Z (A B 4570 d) 2
KRG

E&WE

[ K H AR R} 5 45 (41602319).
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