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Glance of the disaster of
Wenchuan earthquake
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Two seismic belts in the world
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Distribution of historical earthquakes

FEERE Y 4% (2300B.C.~2000A.D., M.=>4)
Earthquake Epicenter Distribution of China
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Earthquake epicenter distribution,
large than M7.5
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Highest life lost ratio in China

REIX, 2 1q 7
1067% il o 1 Rt
stk K 2.8% e Ll 14,1%
28.1% W E0.3% 5.1% 4
12—
= 5.2%
-,k
Cali]
= 6.1% i
- 42%
= BAR
58.13% Sk HE

9.4%

BAREHGT-ASSLT (1900~1976)

BERAREHTAZGLT (1900~1989 ) |, IRERGFHBE
MR ANEE.

A%, PEEE.

EaBER
60.5%

RIRRRGIARGHERTAR , FAENES
EEEE.



Seismic zonation map of China
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Earthquake parameters
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Intensity map of Wenchuan EQ
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Total loss

= Casualties: 87,000

# Properties: $110 Billion

About 80% of the buildings
collapsed around epicenter



PGA is estimated as 1.5¢g




PGA is estimated as 1.5¢g




\eceleration (g)

Acceleration (g)
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Strong ground motion recorded at Wolong with PGA=0.96¢g
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bao visited field site
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Self and mutual rescue in the first time




Self and mutual rescue in the first time




PLA soldiers acted as a bridge




Search and rescue in
very heavy rain




The saved ch‘ild saluted to soldiers






Land slide
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Fault scarp: 9.5m




Damages of rural houses




Damages of rural houses
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Damage of school building
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Technical support for
reconstruction



—

=
ZEl

it

Defects of structure
in resisting earthquake

Lack of Integrity, loosening
Lack of Ductility, Brittle

Lack of Balance, Eccentric

Lack of Redundancy, Single



Performance of those lack of Integrity




Integrity and Redundancy




Integrity and Redundancy




Integrity and Redundancy
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Model buildings which survived the M 8.0 EQ
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Gap between theory and practice

From weak column strong beam

to strong column weak beam
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Weak columns
after earthquake



Unbalanced constrain in longitudinal




Unbalanced constrain in longitudinal
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Columns: unbalanced constrain
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Corridor: without constrain, Window: with constrain of half-height
lower stiffness, lower shear continuous walls, much higher stiffness,

much higher shear



One span vs multi span

SEISMIC DESIGN
of REINFORCED _
CONCRETE
and MASONRY
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Beam can not bending with walls above
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Comparison of deformation
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Collapse process of RC frame




Just before collapsed




Shear comparison
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No collapsed with balanced constrains
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Collapsed structure with first soft story




Collapsed structure with first soft story




Collapsed structure with first soft story




The Strong Model Building-front
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Comparison of seismic performance
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Shear force concentrating to stiffer walls
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Criteria for new buildings design

* Integrity vs looseness
BN ANHE
* Dugctility vs brittleness
LET AN
* Uniform vs eccentricity
2111 AN
 Redundancy vs singularity
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Reasonable Planing
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Temporary houses




Disaster relief distribution
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Rebuilding homes through Self-reliance

The regional CPC committees and the local governments in
the quake-afflicted area put peopje’ s needs first and made
scientific planning their top priority, They maintained the
importance of exploration and innovation. People were
encouraged to overcome obstacles, be self-reliant and be
grateful. Sophisticated planning, quality construction work and
superior managemeut has contributed to the formulation of an
excellent post-disaster reconstruction mechanism. The
self-raising funds of more than 1.3 trillion RMB Yuan through
multiple channels have assisted people’ s self-rescue efforts and
reconstruction work: the diligence and intelligence of people have
expedited the building of newer and better homes than the ones

they had prior 1o the disaster.




One-to-one Assistance
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The State Support and
“One-to-one Assistance”

The CPC Central Committee has launched a “one-to-one”

assistance mechanism in which one province is to assist a

ce~stricken county in order to speed up the progress of
nstruction. The one-to-one assistance together with
1teral support have been the driving force for the advance of
lisaster reconstruction. Those provinces that provided
-to-one assistance have made great contributions to the
iction work with their huge input of human, material and
esources. What’ s more, people of all economic and
rounds, fellow citizens from Hong Kong, Macao and
. ny overseas Chinese also reached out in support of
isaster reconstruction.



One provmce a55|st one county
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Field inspection of provincial heads
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Field inspection of provincial heads
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Plaques of field commanding office
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Plaques of field commanding office
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Victims expressing their thanks




Field work




Donation from oversea Chinese
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Donation of party membership dues




Reconstruction results
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Reconstruction results

LB

1

| %
<
-
=]
=
I
\
Y -—
L
f B
- H
B ) e
== =
S et
S {2l
o 35 ihete
= £ <
'R ~ - =¥,
=00 prt
Ve e
A
- Pyt
B =
P
G -
€
-~
a5
207
=
Vot T
. <
-
YRy
) 1\ $de
Ve ¢ °®
sy |
J #ad (
o



Reconstruction results
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Reconstruction results
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Reconstruction results
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A big step forward after the disaster

A Big S tep Forward: Turning
Crisis into Opportunity

e post-disaster restoration and reconstruction work was a project of
portance that concerned the revival of the quake-aff icted area.

~ committees and governments at all levels endeavoured to turn the
into an opportunity for development. It was held that the work of
ion go along with that of development. For example, the mode of
was expected to be transformed while industries were being
Apart from this, it was emphasized that the care for

tal health should be equally important as the restoration of
ions. it was further stressed that the ecojogical system
.tored but also be improved. Dual miracles have been
stricken area was reconstructed and its economy
tructure of the area has been notably improved
enewable developments. Meanwhile, there has

sment of new-style industrialization and
s has been made in the comprehensive
lanced urban-rural development. The

on a brand new look.
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Power supply




Multi-disciplinary industries
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Mechanical industry
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reat progress than before EQ




Culture reconstruction




Environmental repair
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Statistics of reconstruction
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Prevention of corruption
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Give the people a qualified answer

Disaster makes mission, responsibility casts loyalty. In huge disast
relief and reconstruction campaign. Chines

inspection and super

with clean, reconstruction under the sun"
and inspection, innovation, const
responsibility. Thus, it




Two year later
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Two years later
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