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The UNITED
STATES
GEOLOGICAL
SURVEY (USGS)
reported its
epicentre at
34°29’35"”N,
73°37'44"E, about
19 km (11.8 miles)
northeast of
Muzaffarabad
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Ird’s eye view of the affected area




We know the consequence

Photo by Aamir Rashid




Ird’s eye view of the affected area







Debris sources behind
the city




Even in Muzaffarabad




Ird’s eye view of the affected area




Feasible Plan of developing
satellite cities




Long-lasting issues

= Conservation of land starts immediately after a massive
earthquake and can last for a long time.



Feasible Plan of developing
satellite cities




Remaining front of debris flow
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Ird’s eye view of the affected area




Hattian Bala rock-avalanche deposit







Hattian landslide mass

" Nov. 15, 2006
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—A— discharge into small lake
O discharge into large lake
—O— discharge through landslide mass

Date (Year/ month/ date)

Elevation (m)

1320

1300

1280

1260

1240

1220

= Permeability is changing??

WPDA report says...
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5O Ratios indicate...

Location o 180 ratio (average)
Large lake -4.88
Spillway of large lake -5.09
Small lake -5.95
Spillway of small lake -6.39
Water from toe -5.70




Muzaffarabad

Landslide
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Ird’s eye view of the affected area
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2007.11.17

Quick Report of the JSCE Mission for Geotechnical Survey
along Jehlum and Kunhar Valleys (Ver. 1.1)

PREFACE

A massive eanhquake of M 7.6 oocurned i Noeeth Eastern Frantier Area of Pakistan {Epicenter:
3d.453°N, VI629E), about S0 km NNE of Islamabad at B:2R local time, Oct. B, 2005, This
Eartbequake resubied in a wide-spread devastation. As of Mov. B, the Pakistan government officials
said at beast 73,236 people had been killed, making this devastation warst that this country had ever
experienced since 1500,

Jagen Saciety of Civil Engineers (JRCE) together with Architectural Inssitution of Japan {A17) and
“Engineers without Borders” {EWRI} has been exchanging experiise opinions among Fapan ond
Pakistan organizations for better rehabilimticns since they dispatched the first advance hedy for a
quick recannzissance, Reflecting thess discussions, JSCE decided to dispaich the 5° team 1o the
affected area an the following missions:

1. Estimating permenbility of o hugs landslide mass of Hattion for a betier stabilization of the soll

mass, and
2, Measuring ground micro-sremors in Muzaffornbad for estimnting sedl profiles o understand
damage distributions and thus 1o reflect the findings inthe cnpoing rehabélitaton projects.

This repom cutlines the findings chinined through the quick four-days survey of the % team and
proposals wo mitgete earthgueke-inflicted losses. Some descriptions In this report are ot fully
analyzed and evidenced yer, and therefore, some comments are mol Yot e conciusions reachid alter
thorough discussions among the members, However, providing both Japan and Pakistan experts aimd
persons in charge with & rough-an-ready overview will be imponant for 1aking measures for beiter
rebabilicztions and precauticas agsinst possibie secondary disasrers.

All the members of the 5™ team are much indebied and thankill 1o Mr. Tahir Sharil, Directar,
Eamhquake Reconstrocilon end Rehabilisstion AmboringERRA) Government of Pakistan, Mr
Arshid Mehmood Abbas) and Mr. Zahld Amin, Chief Officer and Adminkisator of Municipal
Comoration Muzaffarabad, Azad Keshmir, Pakistan, experrs fiom Tobishims Co, wha heve taken all
the troubbe of providing every convenience fir the tearm, The members are also grateful 1o many
expers from Japan Inoemional Cocoperation Agency (JECA), Madoral Highway A utherity, Pakisian
(WHA) for their valuable suggestions and numerous discussions during the survey. They wish o
fumher collaborste with Pakistan experts for possible counlermeasures, eg., recanstrection of
demaged siruetures, retrofilting of existing structures and reducing earibquake haeards.

STABILITY OF HATTIAN LANDSLIDE MASS
Estimatinn af overall permeability

Far up in the Jehlum mountains, & buge landslide mass stopped water of a branch of the Jehlum
river nenling,a matural dam and killing some thousands pel:rp!e Ii\-ing on the mountain side the
slid dewn. About ome year has passed since the easthquake wiggered this landslide, and the
water level is yet 4 m below the lowest point of the debris mass. Bat, the reservoir can surely
be filled to its full capacity of abowt 62 million m’. Well planned and thorough nvesigations of
the landslide mass is o mus, and if necessary the landslids mass should be stbilized for
projects currently going oo downstream aide. The tesm measured some key dimensions of the
Landslide mnss, elevations of waters stopped behind the soil mass, and discharge of water
Beaking through the debris for estimating overall permeability of the bmdslide mass.
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GOVERNMENT OF PAKISTAN
MINISTRY OF HOUSING & WORKS

SEISMIC PROVISIONS - 2007

SHAMSHAD
il Manager/Head

Reconstruction Rivision
NESPAK



HISTORY OF BUILDING CODES
IN PAKISTAN

1947 TO SEVENTIES
BRITISH CODES PREVAILED

LATE SEVENTIES TO DATE

AMERICAN CODES TOOK OVER GRADUALLY. AT

PRESENT THESE ARE TAUGHT IN UNIVERSITIES AND
PRACTISED BY ENGINEERS.

1986

A BUILDING CODE OF PAKISTAN WAS DEVELOPED;
BUT NOT ENFORCED



REVISION AND UP-DATING OF
1986 CODE

OCTOBER 2005 EARTHQUAKE MADE OBVIOUS
THE POOR DESIGN AND CONSTRUCTION
PRACTICES IN PAKISTAN

2005 (AFTER EARTHQUAKE)

WORK STARTED ON UPGRADING THE CODE,
WITH PRIORITY GIVEN TO SEISMIC PROVISIONS.

NEED FOR UPGRADATION OF THE BUILDING
CODE WAS REALIZED

TASK ASSIGNED TO NESPAK IN
NOVEMBER 2005



SCOPE OF WORK

WORK DIVIDED INTO TWO STAGES

STAGE-I

STAGE-II

RECOMMENDATIONS OF PRELIMINARY

SEISMIC DESIGN PARAMETERS AND
CRITERIA FOR SEISMIC DESIGN OF BUILDINGS

IN ISLAMABAD - RAWALPINDI AREA

SEISMIC HAZARD EVALUATION AND SEISMIC

PROVISIONS FOR BUILDINGS, COVERING
WHOLE COUNTRY



STEPS IN CODE DEVELOPEMNT

SEISMIC HAZARD EVALUATION
REVIEW OF CODES WORLDWIDE

ASSESSMENT OF PREVALENT CONSTRUCTION
METHODS IN PAKISTAN

SELECTION OF APPROPRIATE BASE
DOCUMENTS

FORMULATION OF CODE PROVISIONS FOR
PAKISTAN

REVIEW BY NATIONAL AND INTERNATIONAL
EXPERTS



REFERENCE DOCUMENTS

UBC-97: UNIFORM BUILDING CODE
ACI-2005: AMERICAN CONCRETE INSTITUTE:
BUILDING DESIGN REQUIREMENTS

AISC-2005: AMERICAN INSTITUTE OF STEEL
CONSTRUCTION, PROVISIONS FOR
STRUCTURAL STEEL BUILDINGS

ASCE-2005: AMERICAN SOCIETY OF CIVIL ENGINEERS:
MINIMUM DESIGN LOADS FOR BUILDINGS



NGO Projects in 1999
sponsored by UNHCR

Japan: 2

Smithland : 26

O Australia
M Belgium

O Bosnia and Herzegovina
O Canada

B Denmark

O DRC

W Egypt

O France

B France

B Germany

O Germany

O International
W [taly

[ |

W Japan

W Norway

(]

O Russia

O Switzerland
O

O UK

O

O

O

H USA

Where is Japan?




Donors for UNHCR, 1999

O USA
W Japan
USA: 293 OEU
million US$ O Norway
B Sweden
Japan: 137 @ Denmark
million US$
B Netherland
O UK
B Switzerland




