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ABSTRACT

Immcdiately after the Great Hanshin-Awaji Earthquake Disaster of January 17, 1995, the Shizuoka
prefectural government dispatched 109 registered damage inspectors in accordance with the request of the
Ministry of Construction to support in cvaluation of impacted buildings. This paper reports the activity of
the inspectors from Shizuoka prefecture, results of the inspection and reflection of learned lessons on the

preparcdncss to the predicted Tokai Earthquake.
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INTRODUCTION

Many houses and buildings were damaged by the Hyogoken-nambu Earthquake which hit thec Hanshin-
Awaji arca on January 17, 1995. Responding to the request from the Ministry of Construction, the
Shizuoka prefectural government dispatched 109 inspectors to the affected arcas to support Kobe city in

the emergency inspection of damaged buildings.

Bascd on the expericnce of the inspection activity, the Shizuoka prefectural government reviewed the
current system and organization taken for disaster preparcdness and post-carthquake opceration and is to

changc them to be more practical and cffective.



OVERVIEW OF THE GREAT HANSHIN-AWAIJI EARTHQUAKE DISASTER

The Hyogoken-nambu Earthquake hit at 5:46AM on January 17, 1995, with a magritude of 7.2. The
cpicenter was 14Km decp at Awaji Island at altitude 34.36°N and longitude 135.03°E.

The investigation of affected arcas by the Mctcorological Agency revealed that some parts of Kobce city
rccorded a scismic intensity of 7 on Japancsc scale (which is comparable to about 11 on thc MM scalc).

As shown in Table 1, the damagc to buildings was considcrablc:

Tablc 1. Status of Damagc (As of Deccmber 27, 1995, courtesy of the
Firc Dcfense Agency)

Dcaths 6,308
Injurcd 43,177
Missing 2
Scverely damaged houscs 100,302
Partially damaged houscs 108,741
Slightly damaged houscs 227,373
Total 436,416
Damaged public buildings 750
Othcer damaged buildings 3,952
Total 4,702

SUPPORT OF EMERGENCY INSPECTION OF DAMAGED BUILDINGS

The emergency inspection of damaged buildings was practiced in Kobe city and other 8 citics and 7
towns to prcvent the aftershock-induced secondary disasters which may be brought on by the collapse of
and falling objccts from the buildings and houscs. In accordancc with the request from Ministry of
Construction, governmental staff, architccts and cngincers including registered inspectors participated in

the inspection activity.

The emergency inspection was classificd into two parts (primary and sccondary inspections) and cach
was practiced during the period from January 18 to January 22 and from January 22 to February 9, 1995,
and a total of 5,068 pcoplc (man-day) were cngaged in the operation of the sccondary. The support
practiced by the Shizuoka prefectural government is illustrated in Fig. 1.
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Fig.1 Ovcrvicw of support by Shizuoka prefectural government sor

cmergency inspection of damaged buildings

Status of Dispatch of Inspcctors

The Shizuoka prefectural government dispatched 109 government staff, architects and engincers five
times during the period from January 18 to February 10, 1995, and a total of 668 inspectors were cngaged
in damaged building inspection through the period. The status of dispatch of inspeciors is shown in Tablc




Table 2. The status of dispatch of inspectors from Shizuoka

Inspectors

Dispatch  Pcriod (1995) Government staff ~ City staff  Private architccts and cngincers  Total

Ist Jan 18 - Jan 22 10 5 10 25
2nd Jan 23 - Jan 29 10 5 10 25
3rd Jan 28 - Fcb 3 9 5 10 24
4th Feb2 -Fcb 7 7 8 10 25
5th Fcb 6 - Fcb 10 5 5 - 10

Total 41 28 40 109

Status of activity of inspectors from Shizuoka

Primary inspection (by inspectors of 1st dispatch from Shizuoka)

Inspcctions:  Identifying houscs and buildings (cxcept thosc owned by individuals) which werce clearly
judgced as dangcrous, and posting stickers “DO NOT USE™.

Inspccted arca: Nagata-ward and Nada-ward, Kobe city

Sccondary inspection (by inspectors of 2nd - 5th dispatch from Shizuoka)

Inspcctions:  Identifying damage of apartments in accordance with the cmergency inspection standards,
and posting thrce different colors of stickers for residents’ awarcness of degree of damage.
(The inspcction criteria and sticker forms arc provisional and providzd by the Ministry of

Construction.)

Red sticker: “UNSAFE” allows no onc into the building.  (Fig.2-a)
Ycllow sticker:  “CAUTION” allows a short timc cntry. (Fig.2-b)
Green sticker: “INSPECTED” allows a pcrmancnt usc. (Fig.2-c)

The buildings were visually inspected mainly by their cxtcrior, but thosc to be judged as
“INSPECTED” werce checked by the interior, as well.

Inspccted arca: 2nd dispatch Chuo-ward and Hyogo-ward, Kobc city
3rd dispatch Chuo-ward and Nagata-ward, Kobc city
4th dispatch Nada-ward, Kobc city
5th dispatch Suma-ward, Kobe city

Inspected items: Damage of buildings and houscs, land subsidence
Diffecrential sctticment of buildings
Inclination ratio of buildings
Damagc of structural and non-structural matcrials
Safcty of fallen objccts

Damagc of intcrior finish matcrial



(a) Red sticker:

“UNSAFE”
(Results of Emergency Inspection)

Do not enter into this building.

(b) Ycllow sticker:

“CAUTION”

(Results of Emergency Inspection)

Do not usc this building. Be carcful

to enter into this building.

(¢) Green sticker:

“INSPECTED”

(Results of Emergency Inspection)

This building was inspccted and

any scrious damage was not found.

Fig.2 The stickers posted to the buildings damaged in the Great Hanshin
Awaji Earthquake (Stiker's size: 210 x 298mm)



Results of the inspection.

Tablc 3. Results of the sccondary inspection (as of February 9, 1995,
courtcsy of the Hyogoken-nambu Earthquake Damaged
Building Inspection Support Headquarters)

Inspected total “UNSAFE” “CAUTION” “INSPECTED”
Total in Hyogo pref. 46,610 6,476 9,302 30,832
(13.9%) (20.0%) (66.1%)

Tablc 4. Rcsults of the sccondary inspection by inspectors from

Shizuoka
Inspected total “UNSAFE” “CAUTION” “INSPECTED”
2nd 706 125 126 455
3rd 594 304 150 140
4th 393 37 63 293
5th 149 59 26 64
Total 1,842 525 365 952

(28.5%) (19.8%) (51.7%)

Response of citizens.

The building inspcction after carthquake has not been practiced in Japan, yet the victims were very
coopcrativc becausc of their knowledge of the inspection system previously and widely reported by news

media, and waitcd for the inspectors to have an exact instruction to detcrmine what they should do.

The inspection this timc was limited in apartments, but some advice was given to the residents of houscs
owncd by individuals responding to thcir carncst requests for judgment. The followings arc qucstions
poscd during the inspection:

(1) Location of placc to cvacuate

(2) Possibility of rchabilitation of damagcd buildings

(3) Mcthods of emergency reinforcement

(4) How to rcquest to demolishers or reinforcement engincering offices.

The Shizuoka prefectural government will reflect the learned Iessons in such questions on carthquake
preparcdncess plan. A manual of cmergency reinforcement was written in March 1994, and which has
been used during training of building inspection specialists. The manual of emergencey reinforcement for

steel-framed buildings is being cdited.



EMERGENCY INSPECTION SYSTEM IN SHIZUOKA
As a countermcasurc against the predicted Tokai Earthquake, the Shizuoka prefectural government
created an cmergency inspection manual to cvaluate damaged buildings and houses. and first in Japan,
began a licensing program in 1991 in which the governor registers and licenscs architects and engincers

as damagc inspcctors. And all these were reported in the previous conference.

There are 1.5 million buildings and houscs in Shizuoka prefecture. In accordance with the risk assessment
madc in 1993, 700 thousands of them would be affccted morc or lcss by the sccondary disasters.

The inspectors registered from April 1991 through March 1995 arc shown in Table 5.

Tablc 5. Training and rcgistration of inspcctors.

Ycar Participants in training Registcred persons Frequency of training
1991 2,010 1,267 12
1992 2,005 2,165 14
1993 1,175 1,228 9
1994 1,062 1,131 9
Total 6,252 5,791 44

The training will be held 6 times in and after April 1995. As of November 1, 1995, three
trainings werc held for a total of 540 pcople.

WHAT WAS LEARNED AND WHAT SHOULD BE DONE NEXT

(1) Sccuring more inspectors to cxpedite the inspection operation immediately after the occurrence of the
predicted Tokai Earthquake. From the assumption of insufficiency of inspectors in Tokai Earthquake,
it is nceded to prepare a system which smoothly and promptly accept support from ncighboring

prefectures.

(2) Establishing a support system in which inspectors arc dispatched promptly responding to requests
from local public entitics of affected arcas or the national government.

(3) Strcamlining the systems responsible in any degree of cmergency.

(4) Making thc inspection system known to the public to reduce the frequency of claims and questions
during cmergency time. The Shizuoka prefectural government prepared a manual called “Self
Inspcction of Damagced Buildings” for building owners. Developing more powcrful system to cducate

the public, utilizing manuals, too.

(5) Taking mcasurcs against diffcrentiated inspection technique among inspcctors to sccuring morce



uniform and consistent evaluation and judgment. Standardizing at-lcast nccessary things for a smooth
and prompt offer and acceptance of assistance to/from administrations of local zovernments

throughout Japan.

(6) Establishing the range of authority and responsibility of inspectors from private sectors, and the range
of compensation in the cvent of injury or dcath during mission. The inspectors from Shizuoka were
covered by a domestic tourist insurance at the expensc of the Shizuoka prefectural government.

(7) Building up a morc consistent system for all through the processcs from damaged building inspection
to permancnt building rchabilitation.

CONCLUSION

Through this support opcration, it is clcarly recognized that the inspection and resulted judgment
contributed a lot to prevent the secondary disasters and assuage the fear of victims.

The Japancse government recognized that the nationwide activity of damaged building inspection this
time discovered various problems, and placed a “Study Committce of Emergency Inspection of
Earthquakc-Affccted Buildings™ to improve the current system.

Utilizing the lessons lcarned in the Great Hanshin-Awaji Earthquake Disaster, the Shizuoka prefectural
government will strcamling its organization to makce it more functionable in cooperation with the Ministry
of Construction, other prefectures and all related organizations, and cstablish a system which reflects the
results of inspection this time on a quick determination of the necessary number of temporary sheltering
houscs and places immcdiatcly after disaster.
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