A R (19494, v ) KHAIT EARTHQUAKE (1949, USSR)

T4 HBEF ~Date and Time [Local Time] | 9:53, 10 July 1949 ¥¥E,Damage
B3 /Epicentre [Lat., Lon., Depth] 39.2°N, T08°E, — km |3, Deaths 20,000
B8 Magnitude [Richter Scale] 7.6 5B, Damaged buildings -

1. HREERBE

VEE 7 ENE AT ANOFFA LR FNRBED -~
A FRART, BERSEE LY, 1} Tih, MSKEE
gz L, ZO2AMDTA 8 HIZIZ, ~1 F TEE
6L BDKANFEBNE . BLOBREHFENALTL
o, I0BFOFEL, RAXEBEIOTC, ~T bEBFA
V) » 7D 2KBEEENEONBEFBRE L, 1
FOBEREIL, AL F)OERAEH T PN OESE
DAENTAT TR DT, HFEOF 145 Z(1
OFEFMEIAKRRTHBEYEC L, ZoRCKRERL
BAFEA - HERL, ~ 1  BEEENER, FRBELE
+WCRerB A TLE -7, A FEBEOHTIL,
$HEYEDHL-LHORE XL, 2mp5TmicE LY, =
Dicdh, TiEEEHELTVWE—AKEESER L
7. IUARREEFICEZ Y, ALFF) D 2-00F KD
FEHF N E v A=)t bh, —HOCHE
BOFHFFHHB Lz, FL7 (EAKRA LRBLTTR
DHEFENBER RN, BIEERZ, 1.2FAED 2
FAEbvbhTw5, BEYCEEZOLE LA 3
MSK BE S LLEOBEE, 20 74fED+L Y 5 =
FE2RA—FRAEAR, Ao 2HhF I 7R ERETLIER
250km, EEILISOMDBEBETH - 1o,

2. RMBOME

oS PHERRES LT, VERFINEFaD
Wi kEnhE2BECL o7, BHE, ZTOHED
BRIAGEZBIZHN OB THORHEERBIRE
2h, HROBEFUMFFEOLEANHE LV & - D—D
Wi -Tv %,

1 The Earthquake and Resulting Damage

A huge earthquake with a magnitude of 77
occurred near Khait wvillage in the basin of the
Surkhob river, one branch of the Vakhsh river in the
Republic of Tadzhik in U S.5.R. at 09:53 (local time).
Intensity at Khait was grade 9 on the MSK scale.
Two days before the main shock, two notable
foreshocks with grades of 6 and 8 were felt 1n the
village and buildings were slightly destroyed The
villages of Khait and Kalai-Lyabiob with several other
smaller settlements were entirely damaged. The
residential area of Khait, at the basin of Obi-Khauzdara
valley on the eastern side of the Obr-Kabut nver, a
branch of the Vakhsh river, was buried under the
landslide which occurred on the western slopes, of
Mt.Chekhrak. All the houses and people were buried
under the layer of debris which was 12 to 75 m thick.
The minority people who had settled there became
extinct. Landslides occurred in wvarious places,
Obi-Kabut and Yasman rivers, which are the branches
of the Surkhob river, were dammed and several new
lakes were temporarily formed After a while,
dammng banks broke cne after another and villages
in the downstream regions were flooded The death
toll was reported as 12,000 or 20,000,

Areas with damaged buildings with an intensity
over 6 MSK extended for 250 km in the east-west,
and 150 km in the north-south direction, and from
Ordzhonikidzebad and to Katta-Karamyk in the the
Repubhc of Tadzhik.

2. Measures taken after the Earthquake

After the earthquake, the Government of USSR
began to emphasize the study of earthquake prediction.
The Government established a centze for research and
experiments of earthquake prediction in the Garm
region, near the village of Khait. It has become one of
the most important seismological research centres in
the world.
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Dlstributien of Intensity of the 1949 Khait Earthquake
in MSK Scale (Leonov, NN., "Khait Earthquake and
its geological background”, Geophysical series 3)
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Recovers Aectivities (By courtesy of Dr Driss BENSARD

1 The Earthquake and Resuiting Damage

Agadir s located at the base of the Atlas
Mountains and has a population of 48,000 More than
70 per cent of the city has been destroyed and half of
the popuiation has been killed in 22 earthquakes.

As no significant plate movements or tectonic
accidents were observed, the earthquake is considered
to have been caused by a relatively small-scale arganic
movement The earthquake slightly raised the Atlas.
and the Scusse Plain, which had already been
subsiding. was lost

Buldings in Agadir can be categonzed as [ollows
old houses and brnick houses of poor quaiity which
were completely destroyed, small buildings which had
been budt with inappropriate techniques and: thisty
medern  buildings, constructed under cthe strict
supervision of insurance companies. of which only two
were destroved. Most of the damage was duc to the
fact that earthquake-resistant techmiques had not been
adopted into bwlding construction.

2. Reconstruction

A commussion ta carry out reconstructwon  of
Agadir was established in June 1960 A development
plan was formulated in 1961. The plan employed a
zorung system for the inner city and fringe area hased
an speciiic geological factors and on the data an
seismic nsks Kasba and Taibord) region received the
severest damage, and were designated as mmappropriate
for reconstruction [t was therefore planned to relocate
the city In bullding a new city centre. all the service
functions were concentrated to form an administrative
centre Also, Talberd) was planned to be ntegrated in
arder to ensure the best possible development of the

residential area. Reconstruction work was completed in
197G
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Damaged Houses {By courtesy of Dr Dnss BENSARD
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HREEREE The Earthquake and Resulting Damage
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A strong earthquake with a magnitude of 84
occurred in Prince Willlam Sound (latitude 61 1'N,
longitude 147.5°W)} at 1736, 27 March (local time)
Moment magnitude Mw was 92, which 1s second only
to the 1960 Chilean Earthquake, in the 20th century
Landslides occurred at many places along the coasts
and on the sea bottom The longer axis of the area of
crustal movement was 700 km in an east-west
direction, mcluding Kodiak [sland. Crustal upheaval of
2.4 m was reported at the south-west pownt of
Montague island In Anchorage, 9 persons were killed.
Low wooden houses. remnforced concrete apartment
houses, and school buldings received widespread
damage. It was pointed out that any walls made of
holiow concrete blocks without filhng and joints of
concrete columns and beams had no resistance
against earthquake.

After the earthquake, a huge tsunamu was
generated. At Valdez Inlet seawater rose to 30 m
above the sea level and 32 persons were killed in the
residential area. The maximum height of the tsunanmu
was 20 m on Kodiak Island, 16.6 m in Chenega, where
23 persons were killed [n Alaska, the death toll was
95 persons, and the amount of eccnomical loss was
US$ 5376 muikkon Despite the magnitude of the
earthquake, loss of Wfe and property damage were not
so great because the population density in Alaska is
small

Tsunamis also it the coast far from Alaska The
height of the tsunam: in Crescent City, Calhfornia was
63 m. Ten persons drowned The death toll on the
west coast of the manland of the Unmited States was
15 persons. in Hawan, the maximum heght of the
tsunami at Oahu Island was 48 m, and 21 m «m Hilo
City There were no victims 1in Hawau.

The 1964 Alaska Earthquake has been the only
earthquake in which “atmospheric tsunami” was
observed  Abnormal undulation of atmosphenc
pressure, with a period of 3 to 10 minutes had been
observed in San Francisco two and a half hours
before the arrival of the tsunam

The 4th Avenue Landslide Area (“The Alaska
Earthquake®™ The National Board of Fire Underwriters
and Pacific Fire Rating Bureau, 1964)

Hillside Manor Apartment Building, Anchorage {“The
Alaska Earthquake The National Board of Fire
Underwrnters and Pacilic Fire Rating Bureau 1964)
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#18  Magnitude [Richter Scale] 7.5
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The Burning Nigata
Ltd ('Record of the

Nugata FEarthquake”. Nigata
Nippa, 1964)

| Earthgquake and Resulting Damage

The epicentre was 50 km north of Niigata
Prefecture. The earthquake damaged nine prefectures.
including Niigata and Yamagata. It killed 29 persons
(14 n Niigata, 9 in Yamagata, and 4 in Akita) and
mnjured 510 Houses were more severely damaged in
Niigata city, Murakami city, including Kamihayashi
village, Nakajo town, Suibara town in Nugata
Prefecture. and Sakata city. Tsuruoka city. Yusa
town, Atsurm town in Yamagata Prefecture.
Especually in Shioya community, of Kanbayash: village,
152 houses out of the total of 316 houses were
completely or partially destroyed Tsunamu hit the
Japan Sea coast 15 munutes after the earthquake
Despite the distance from the epicentre, paddy fields
on Oki Island in Sthumane Prefecture were nundated
Fire broke out at mine places in Niigata city and one
broke out at the Nugata Oil Refinery of Showa Oil
Ca Ltd. The fire burnt out at 5pm on 1 July. 15 days
after the earthquake It burned 97 a1l tanks and 332
houses mm Heiwa, Hunae, and Rinko towns in the
neighbourhood.  Other fires were extinguished
immediately or at Jeast by the following day In
Wilgata city, 143 oil tanks were burned.

The feature of the earthquake was the
liquefaction phenomencn. Sand and water blew out n
low and damp places in Nugata and Sakata cities, and
sand was piled to a height of | m. In one well-known
case, a four-story apartment block at Kawagisht in
Niigata city toppled over on to its side, virtually in
fact This was due to soil hquefaction. Of the 1,500
reinforced concrete buildings in Niigata, 310 were
damaged Two-thirds of this total were caused by the
liquefaction phenomena resulting from the earthquake

2 Recovery

[n Niigata Prefecture, the water supply was cut
off because of water pipe rupture. Water supply by
trucks, which had been operating until 31 July, began
from 21:00 at that might. The electnicity supply system
was restored completely an 20 fuly. 4 days after the
eartiiquake. Finally, the recovery of the gas supply
system was completed in December

A Topphng over 4-Story Rewmforced Concrele
Apartment at Kawagishi in Nugata City ("Record of
the Nugata Barthquake”, Nugata Nippo, 1964}



