31 1 Vol31Na 1
2011 2 DURNAL OF EARTHQUAKE ENGNEERING AND ENG NEERING V BRATION Feb 2011

: 1000-1301(2011) 01- 0124- 06

REHAEC, BERS BREFE, A W, AT

(1 200032 2.
100084)
2 2 7
DA s ,
; RC ; ; ;
: TU352 : A

Camparison among different strengthening m ethods for a typical RC
clhssroan frame in zones w ith seism ic intensity VIl
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Abstract In the W enchuan Earthquake many school buildings colbpsed which caused serious casualties So afier the
earthquake M mnistty ofH ousng and U ban-Rural Devebymenj Ch na A cadem ic ofEngineering and China Earthquake
Adn nistrator poposed d ifferent strengthening methods to upgrade the seisn ic design of school buid ngs However the
actual effects of these proposals have not been quantitatively evahiated So n thiswoik fberbean elenentmodel wih
validated stirups confined concrete constitutive law is used to build the nonlnear fnite elmentmodel of a typical reir
breed concrete (RC) chssroan frane in zones wih seisn ic ntensity VIl durng the W enchuan Earthquake The effects
of d ifferent strengthening m ethods on collapse-resistance are studied w ith collapse-fragility analys® tat is based on the
ncranenfal dynam ic analysis (IDA). Further desgn suggestbns are then proposed
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method

: 2010- 08- 03 : 2010- 09- 16
(2009BA 28B01); (2010- ZD- 4); (190815025);
(2010- KFM4)
(1978-), , ) s . Email lwx#@ tsinghua edu cn



1 27 125

2008 M8 0 ,
, 01
( » i )
, 2007
( b
1 ( )
Fig 1 Seisn ic danage © buildngs n X uankou M iddle School
7 (0 1g) 1
1

Table 1 Canparison of seisn ic strengthen ing requ iran ents for school buildings an ong different adn i strations
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Table 2 Uniaxal stress strain relations for stirups confined concrete
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Table3 Basi nfomaton of RC column specin ens
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Fig 2 Canp anong differentmodels Hbr specmens n Ref [ 16]



: 7 127

1
3004 —T J—
R Y
——SR ——SR
—o0-BN —o-BN
—&—UC —UC
_ 0] e T
i —e—MPP —=MPP
s
i 5
1004 ¥
0 %W 60 80 100 0 20 40 60 80 100
{245 (mm) A% (mm)
(a) U3 - (b) U4 -
3 [17]
Fig 3 Comp ofdifferentmodels or specmens n Ref [ 17]
2
RC , 4
Ll , THU FIBER sl THUFIBER
, , 36 4
, s Newm ark— B
THUFBER [ 19]
P- A s , [ 18] R
R [19] THUF BER
9 [19] ’
€2 MIML_C2 €2 MIML_C2_C2 Ml
W W /—_kj
VST
500
3600] 4500 4500 | 4500 | 4500 [[4500 | 4500 % 4500 ¥ 4500 ¥ 4500 ¥ 4500 | 4500 | 4500 | 4500 | 4500 |
© 000 ® 000 0o 0 606 6 o0
4
Fig 4 Phn of the Classmom Building
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Tabk 4 Comparison anong the effects of different strengthening m ethods
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