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2005 Kashmir EQ

Investigated Areas
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2005 Kashmir EQ

Basic Information of EQ

Courtesy of Dr. Aydan Omer|

& Magnitude: 7.6 (USGS)

« Dislocation: 4-6 m

+ Ruptured Fault: 70-100 ki
& Focal Depth: 10-15 km
& Fault Mechanism: Reversg

+ Human Damage:

e > 73,000 fatalities
e > 69,000 injuries IRy
(as of November 20, 2005, UN OCHA Situation Report No. 24;
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Essentials for Seismic Evaluation

& Weak link governing structural performance

+ Contribution of nonstructural elements to structural
performance
+ Appropriate structural modeling

& Data collection for criteria setting
VS.

# Review of evaluation results

& Education programs of engineers
and more .....
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Essential Issues for Evaluation

(1) Where is Weak Link ?

« Failure in shear or flexure of beams, columns,
(and walls) is most typical damage found in
moment resisting RC frames with rigid BC joints.

¢ However, ..... damage to and/or around beam-

column joints is often found.
e 'Abottabad, 2005 Km ﬂ
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Essential Issues for Evaluation

Pull-out Failure of Beam Rebars

& Poor Reinforcement Detailing in Beams
« Anchored straightly into beam-column joints

« No bent into core concrete
Abottabad, 2005 Kashmir EQ

Essential Issues for Evaluation

Pull-out Failure of Beam Rebars

1992 Erzincan EQ, Turkey W‘ﬂﬂﬂr

Essential Issues for Evaluation

Pull-out Failure of Beam Rebars

STIE,

2006 Central
Java EQ




Essential Issues for Evaluation

(1) Where is Weak Link ?

« Failure in shear or flexure of beams, columns,
(and walls) is most typical damage found in
moment resisting frames with rigid BC joints.

However, .....

¢ Damage to and/or around beam-column joints is
often found.

& Weak links (pull-out, BC joint failure etc.) should
be taken into account in evaluating strength and
ductility as well as typical flexural and shear
strength.

Essential Issues for Evaluation

(2) Effects of Nonstructural Elements

& Masonry and RC walls should be carefully
considered in seismic evaluations.

& They often contribute to column shortening.
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Essential Issues for Evaluation

(2) Effects of Nonstructural Elements

& Even nonstructural elements may unexpectedly
contribute to the soft first story mechanism.

Essential Issues for Evaluation

(3) Do not Rely Much on Computers

+ Computers are not almighty at all and structural
engineers should be responsible for evaluation.
« Location of weak link
« Effects of nonstructural elements
« Irregular plan/elevation/configuration of building etc.
should be properly taken into account in evaluation
through appropriate structural modeling.
+ Sophisticated codes may not help much unless
the model reflects real structural characteristics.
& Right structural modeling is the only entrance
gate for right results.

Essential Issues for Evaluation Essential Issues for Evaluation
(4) Criteria Setting for Your Buildings Applications (1)
« Required capacity (criteria) was made through ¢ Damage vs. Is-Index
extensive studies on the relationship of Is-index * 1985 Mexico EQ g
between damaged and survived buildings in Japan. * 1992 Erizincan EQ s [ ] 11
¢ Analogous studies may help set rational criteria to * 1999 Chi-Chi EQ ' tof

identify safe buildings in Pakistan / Indonesia.
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Essential Issues for Evaluation

Applications (2) -Battal, 2005 Pakistan EQ

Preliminary evaluation of 2 buildings
(2nd Level Procedure with F=1.0, So=T=1.0)

« Collapsed building:
Is=0.14 ( 20% lso)

* Survived building:
Is=0.48 ( 80% Iso)

Essential Issues for Evaluation

(4) Criteria Setting for Your Buildings

& Required capacity (criteria) was made through
extensive studies on the relationship of Is-index
between damaged and survived buildings in Japan.

# Analogous studies may help set rational criteria to
identify safe buildings in Pakistan / Indonesia.

+ Application of a (newly developed) evaluation to
« damaged buildings
« survived buildings
« buildings that have not yet experienced damaging EQs
will help set criteria to identify safe buildings in
Pakistan / Indonesia.
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Estimated Number Buildings before 1981

House Wooden 18.6 mil ( 79%)

RC, Steel etc. 1.5mil( 6%)
Office, School, Wooden 1.4 mil( 6%)
Hospital ... RC, Steel etc. 22mil( 9%)

23.7 mil (100%)

& For RC Structures
1.5 mil. +2.2 mil. =3.7 mil. (RC, Steel etc.)
3.7 mil. /2/10,000 engineers / 10 bldgs/year = 18.5 years !
(RC)

EWB-J

Well-balanced Distribution of New Elements

« Stiffness and Strength of Structure in
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