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Lessons learnt from damages of reinforced concrete tall buildings in
Chile Earthquake and revelations to structural design in China

ZHOU Ying, LU Xilin
(State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: An 8. 8 magnitude earthquake hit Chile on 27 February 2010 and caused a lot of damages to reinforced
concrete (RC) tall buildings. It is the maximum earthquake that modern RC tall buildings have suffered in the world,
which has attracted the global attentions of structural engineers and earthquake engineers. The structural characteristics
of Chilean RC tall buildings were introduced first. Then this paper analyzed damage patterns of shear wall buildings, a
complex tall building with setbacks, a multi-tower connected complex building, a super-tall building with energy
dissipation braces, and a tall building with metal ball particle energy dissipation system. It is found that in Chile the
widths of the shear walls for tall buildings are almost the same as those for low-rise or middle-rise buildings. The axial
compression ratios of the shear walls are very high which caused the serious damages to shear walls. In Chilean codes,
the design of shear walls refers to US code but permits the design flexibility of boundary element in shear walls, which
is another important reason that caused the damages to shear walls. And from the seismic performance of complex tall
buildings and energy dissipation buildings in Chile earthquake, the study on the complex tall buildings should be
strengthened and the application of energy dissipation technology in tall building is suggested to be widely promoted.

Keywords: Chile Earthquake; reinforced concrete; tall building; complex tall building; shear wall; energy

dissipation; damage
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Fig.1 Elevation and plan layout of an office building
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Fig.2 Elevation and plan layout of a typical

residential building in Chile
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Fig.3 Damages of reinforced concrete shear walls™
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Fig.5 Damages of steel bars in shear walls™"]
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Fig.6 Elevation of a shaking table test model

with setbacks
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Fig.7 Experimental damages of a column in
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Fig.8 Damage pattern of a tall building
with setbacks!?!

JCIENR s 73— 5 T, T MR A B, AT DA A A
WL SRR, BT i 2 P oE el RN, (H A
7 TRT , A A 000 A A i 7 A T A L 32 B R
HEAREE R BB RR R BI PR

PEIRAEAE - WIFFE T XU e A 3 0 8 o) 07 5
P Tk 8 1 T 25 JE A REFIHT 2 P[] Y M 7= A
FHSE A BRI S5O 45 A S s TR RS T AN

20

TRHEE 25 AT 2R M PR S5 A0 (R P, 75 1R 2 R T 2R
FPURIERE RAF M 258 BT AT T 1015 A%
o B A AR 65 o P AU b 72 IR 3 5 IR T 5T, BT 5
FUEARMT 2N P A s B AE T & & AL T ih, 8T
BRAT R BN B AR AR AR X 1 25 S E IR
LT TR R IR 3 B IR VE Y R AEH T
AN B IR AT AR AR Y T
AT WLBEIR (R34 AR TR AT 22 A il 3 T RIS
AR 7 TR R - TR A 2 1 Ay K A VI e A Ak 1 2 o
KA TR E B VIR,

BRI RE A ) R 2 AR 4 4 I Ak T T
BB, il 9 s, Z&5tHh 22 )2 R 9 2,
W EE RS PR 3% BRIE R AE — R, fEE RSt h, 4
SR T R s N AR BRI (] 10a) A1
] B A A2 (P 10b) |, USR] e BR 3 AR AR EL 4R 30
X FERZER R AN FIE M, SRT, 5 R 7% J5 & B, B
R ERTIRA SR AT T RRIR 0 45 40 A B RS A G A
HAEITIE SRR A REAR G A T B, i il R 5 1
MR R Bl 1 2457 (&1 11)

ruw T an

PO SR ey S22 4 A S 1 )

Fig.9 Elevation of a multi-tower connected building!*!
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