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Right after Wen-Chuan earthquake, numerous personne are joined to rdieve the victims of the dissster
at present, and tremendous efforts and resources will beinvested in recongruction in the following years.
This essay describes a successful repair case of a high-rise resdence building asssted by 921
foundation “after 921 eathquake. This example can be a reference case for the rebuild of the
Wen-Chuan earthquake. In this case, the cause of damage is etimated from primevd documents and
ingtu invedigation, and ructure reinforced desgn is aso done to enhance entire saigmic resstance
ability of the sructure. Edtimation of the earthquiake res stance ability and the Structure design processto
raise earthquake res stance ability of the building isintroduced in this artidle, and the improving messure
and desgn ded with the improper condtruction and sructure design of the origind building is dso
described.
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I STEPL4 KT E &4 Vu=0.7x0.975x(80-2.5x2)x0.9/(0.35x1.732) +

d/tw=(80-2.5x2)/2/0.9=41.67 /i ** 40~60% OK! 15x2.52x2.5/(80-2.5x2)=79.1 ton o
I STEP24e 45 < + fe b d. gL iR =30 .

4o 4% B tst= 1.5 cm e. " Ri=#H Ay=Vy/Kd g

4o B 95 Fwst= 6.75 em Ay=33.4/418.1=0.080 cm | —

a 4 TR A 3 0.15(FuwiFy,st) d x tw fo s Au=p Ay e

i & g1 PUsE & Fu,w= 2.79 ton/em? A U= 0.080x30=2.396 cm

4o TR R 5 R Fy,st= 2.5 ton/cm? I STEPS ﬁfﬁg oA KR 2B

0.15(Fu,w/Fy,st) d X tw o8 (LYP4wsx 2 F s TR )

=0.15x(2.79/2.5)x(40-2.5)x0.9= 5.64 cm2 K #: 300cm

Ast= 6.75x1.5= 10.1cm2 > 5.64 OK! T g % HXBxtfxtw Ke :ﬁ

b. 4v 2% 5t wite] *+ 17/(Fy,st)® H: 800 mm; B: 150 mm Khi Kh2 K vp

17/(Fy,st)°=10.75 Tf: 25 mm; Tw: 15 mm

W/t= 6.75/1.5=4.5<10.75 OK! I= 184000 cm*;  Aw= 120 cm’

C. b TR B R IStH |+ (d/50)* hl=75cm; h2=75cm

(d/50)4= (((80-2.5x2)/2)/50)4=0.316 cm* Kh1= 752 ton/cm

Kh2= 752 ton/cm

# 4~KLYP1= 418.1 ton/cm

"# RKLYP2=(79.1-33.4)/(2.396-0.080)
=21.9 ton/cm

a FHETESR

Kel= 197.9 ton/cm; Ke2= 20.7 ton/cm

Ist= 1.5x6.753/3=153 cm* >0.316 OK!
I STEP3: =+ ¥ W&t ¢
¥ 54w Et= 2.5cm
¥ % & ¥ % b= 15cm
a. &%+ 0.15<K'=3Elb/L3<0.35

= 3x2040x(15x2.53/12)/(80-2.5)%=0.26 ton/cm

MODEL'SNONLINEAR ELEMENT
/i %+ 0.15~0.35f OK! 0 SR
b. & 3%4% Ay H 1 b/2t<17/(Fy,b)®° u /

=) e2

17/(Fy,b)-°= 10.75 =50 —
b/2t= 15/(2x2.5)=3.0 <10.75 OK! ‘“0
C.44E» g% > fh#kFsth ¥ Fs=OMb/VyL=2.0 0 1 A&k em 2 3

Mb= (15x2.5x2.5)x(80-2.5)=7265.6 ton-cm
Vy= Itw(0.55Fy,w)/Q=33.4 ton (}~STEP4 a)

b, # e LYPE % % & =8 Ay=Vy/Kel
A'y=33.4/197.9= 0.169 cm

VyL=33.4x(80-2.5x2)=2505.0 ton-cm . # wLYP% % ' & ¥ # & DRAFT RATIO
Fs=® Mb/VyL= 0.9x7265.6/2505.0 = 2.61 >2.0 OK! =Ayl% % : Ay=0.169 cm

1 STEPAY sc %8 2 &% 50 DRIFT RATIO = 0.056%
a " KA Vy=l tw(0.55Fy,w)/Q i | *t - 4 RC Frametf % 2~2.5/1000 DRAFT
I= (15x803-(15-0.9)x(80-2.5x2)3)/12 RATIO OK!
=144296.8 cm4 d FeLYPEXE&UEE =8 Au

A u=0.169+(79.1-33.4)/20.7=2.376 cm
DRIFT RATIO = 0.792% i + ** - #.FRAME
# 7 5/1000} T OK!

Q=15x2.5x(80-2.5)/2+(80-2.5x2)/2x0.9x
(80-2.5x2)/4=2085.9 cm®

Vy= 144296.8x.9x(0.55x0.975)/2085.9=33.4 ton
b. 4 4% & Kd=1/(L3/3EI+fsL/GA)

Kd= 1/(803/(3x2040x144296.8)+
1.2x80/(785x(80-2.5x2)x0.9))=418.1 ton/cm

c. ®&'1% B Vu=a Fyw Ltw /(YR x 3.5)
+bt2Fyb/B

] L1 FS75 R4 A 5 1 125 B )
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416.6

1539

X 205.2

160.6

D3

3219

2117

D4

204.3

249.2

253

D5

329.2

138.2

X 184.3

190

D6

330.7

312.3

323.2

D7

188.2

201.3

2725

D8

230.1

242.6

237.7

DY

174.1

183.6

X 232.1

3264

Dio

197

270.7

X 2284

171.3

D11

4238

241.8

2059

250.6

2735

235.1

DR

H i MEE Y

a. iREBHR T E]%:0.85
b. ABSARIE R MIDER0.75

¢, W[ 245 kglem™2

%1D

Bt R E AR

N T B ZEESE THE

e HERHION) | #fmoo | BB LHIoN) | ShREod | BEsT) | iR
IR 4369 282 416.0 365 0.952 1202
12F 828.7 298 7545 3.30 0.910 1.109
11F 177.7 312 1040.8) 1.86 0.884 0.595
10F 1480.5 3.38 1367.1 1.91 0.923 0.565
oF 1749.0 343 1640.9) 2.01 0.938 0.585
8F 1978.3 303 1852.7] 2.38 0.937 0.785
7F 21582 3.07 20338 3.20 0.942 1.043
6F 2299.0 329 2172.1 357 0.945 1.082
5F 24145 2.99 22483 198 0.931 0.661
4F 25122 314 22896 2.10 0.911 0.669
3F 26205 3.20 23152 2.28 0.883 0.710
2F 2721.7 3.05| 23330 2.27 0.857 0.745
e REEE EIFGlEE B

il EEFACON) | Bihfmoo | MEHTON) | BihREe0 | EEh | Bl
[RTE 672.9 0.33 639.8 2.98 0.951 8.893
12F 1177.8 0.35 1137.8 3.19, 0.966 9.138
11F 1475.9 0.29 1453.6) 3.00 0.985] _ 10.250
10F 1808.1 0.32 1746.6) 2.79 0.966 8.652
oF 2075.6 0.39 2024.0 2.54 0.975 6.483
8F 2253.0 0.43 22212 2.36 0.986 5515
7F 25742 0.50 2565.0 1.99 0.996 3.974
6F 2827.0 0.49 2882.5| 2.10) 1.020 4.314
5F 3060.0 0.54 3007.2 2.13 1012 3.976
4F 3312.0 0.63 32494 2.00 0.981 3.151
3F 35565 0.75| 3469.6 1.74 0.976 2.313
2F 3708.7 0.88] 3649.4 1.90 0.984 2.165
N TE A Rl FHE

BE g HTON) | BhR0M | BEETHTON) | RGO | ST | SR |
RIF 289.6 4.78 282. 5.06 0.976 1.059
12F 540.0 467 527. 4.66 0.978 0.998
11F 774.1 454 777. 436 1.004 0.960
10F 897.8 513 974.9 514 1.086 1.002
oF 1079.0 539 1084.8] 533 1.005 0.989
8F 1195.5 5.77 1189.7 5.37| 0.995 0.931
7F 1285.5 4.88 1276.8] 4.85 0.993 0.994
6F 13301 3.89 1319.4) 3.64 0.992 0.936
5F 352.8 3.29 3421 9 0.992 0.90
4F 406.4 3.25] 402.1 1 0.997 97,
3F 480.8 337 4625 0 0.988 0.89
2F 548.3 3.o€| 545.9 45 0.998 0.80
N EEE EIFGlETE B

il EEHHIoN) | B | EESAION) | BihRELo | BEES | BiORED
T2F 181.0 057 188.3) 1.99 1.040 3.472
11F 318.3 0.46] 318.1 1.61 0.999 3.524
10F 430.0 0.49 409.1 1.08 0.951 2.185
oF 512.0 0.83 465.1 1.10 0.908 1322
8F 563.1 0.87 524.1 0.96 0.931 1.099
7F 593.8 0.74 5812 0.75 0.979 1.014
6F 613.1 0.57 626.6 0.69 1.022 1.209
5F 610.3 0.63 654.3 0.50 1072 0.801
4F 6105 0.73 661.1 0.48 1.083 0.652
3F 664.2 0.90 652.7 0.56) 0.983 0.617
2F 7015 0.91 657.2 0.60 0.937 0.660
e TR E Rl E FHE

il EEEHOON) [ BhR0M | EEshaony [ Ihkoeo | @ [ #hREL
12F 136.8 4.34 2153 4.01 1574 0.922
11F 290.6 3.95 3511 2.84 1.208 0.719
10F 4172 4.05 4379 0.98 1.050 0.243
oF 5211 391 5184 0.91 0.995 0.232
8F 5956 322 5914 0.88 0.993 0.275
7F 649.1 3.49 6775 0.59 1.044 0.170
6F 738.4 3.39 788.9 0.54 1.068 0.159
5F 831.0 332 8712 0.45 1.048 0.135
4F 892.3 351 912.1 0.41 1.022 0.117
3F 929.7 3.75| 9515 0.34 1.023 0.092
2F 969.4 3.83] 996.7 0.37 1.028 0.096

(2N ERBRBHLRTE




