o - o - P . 7
e S, : ] :

R L FTE

THE MAMMOTH TANGSHAN EARTHQUAKE OF 1976
_ BUILDING DAMAGE PHOTO ALBU ’

COMPILED BY CHINA ACADEMY OF BUILDING RESEARCH

= ¢®## ﬁ& 4
\ C”*HNA ACADEMEC PUBLISHF?S




N 1976 FF JE LU K ik 5=
1 FEEFREFERE

TERABEHNERE N

THE MAMMOTH TANGSHAN EARTHQUAKE OF 1976
BUILDING DAMAGE PHOTO ALBUM

COMPILED BY CHINA ACADEMY OF BUILDING RESEARCH

CHINA ACABENIC-PUBLISHERS

1986




N & # =

19764 7T A28, EPEEL. FH—FRETVL.EABR . REXBERLN. ATREXNER, WHRAEERT, A%
W2E, RRz2Kk, FRERERARLLRZHE, EHFRARRLERFAN. RNEFAOREAZEAITARNOER L, B

AXBRBBEROBRAPERE-—BOIREM, CHRRMER.
FERAMBARNRAN, RERAREAMPFEARKNERER, AFANEEARERERAREL, OB REXNLM

IERE, PROMK, SEFLEK,. XBEAER. AARANEXE, ARANE (1) R—HH6~ TERXNRESEFEm.
RER-—ITSHRNER, FAREHRELHE, FUNBARIEBELZANARAAEEREY, TANIBARNBTE. &it.
EIRBPSTAERE, LR EBRANENEEER.

BRIEFING OF CONTENTS

On July 28th of 1976, an earthquake of magnitude 7.8 on the Richter scale hit Tangshan and Fengnan areas of China and spread to the areas of
Beijing and Tianjin. The occurrence of such a high intensity and magnitude earthquake in a densely populated big city caused a great disaster
unprecedented in the history of China and even very rare in that of the world. China Academy of Building Research sent researchers immediately to
the earthquake-prone area, investigating the damages and other earthquake phenomenon for the study of technical problems thereby inccured. This
“Photo Album” collects the most important pictures to illustrate the damages to buildings.

Since the direct cause for the losses of life and property is the collapse and damage of buildings, this Selection put emphasis on the damage of
building structures. Damages to underground structure, chimney, water tower, road and bridge are also involved. The Photo Selection illustrate the
damages to buildings in different localities including Tangshan, Fengnan, Tianjin and Beijingwith different intensities from as high as 11 to 6-7

accordingly. :
China is a seismically active country. The compilation and publication of this Photo Album will not only benefit the development of the science
of earthquake engineering, but also become a good aid for scientific researchers, professors, designers and contractors in their work.
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Foreword

In the early morning of July 28, 1976, a strong earthquake of magnitude 7.8 occurred in Tangshan-
Fengnan area, Hebei Province. The earthquake of high magnitude and intensity spread over a large area of
Beijing and Tianjin in the North of China so that the devastation and the loss of both life and property were
scarcely in the history of China as well as the world.

This was a main-after shock type of earthquake with shallow source having a depth of 12-16 km
tectonic. The mainshock (M, = 7.8) occurred at 03:42:56 (China Standard Time) on July 28, 1976. The
epicenter was located in southern part of Tangshan City at 118.23E, 39.4°N. The highest intensity assigned
to the event was 11 on new Chinese scale (essentially, the Modified Mercalli Scale).

The earthquake was perceptible to the north as far as Harbin and to the south as far as the north bank
of Yellow River in Henan Province, to the west as far as Shanxi Province and to the east as far as Buohai
Bay. ‘

The earthquake disaster is relatively high in this region. The areas covered by different intensities
(equal to or greater than) were as_follows:

1. Area of intensity 11, 47km?, in this area more than 90 percent of residential ~ dwellings
collapsed, for the Victory Bridge which was reinforced-concrete structured, the piers were broken and
the deck spans fell, most of industrial buildings, such as the steel-structured workshop of the
Locomotive Plant, collapsed. ' .

2. Area of intensity 10, 367 km?

3. Area of intensity 9, 1800 km?

4. Area of intensity 8, 7,270 km?

5. Area of intensity 7, 33,300 km?

Following the mainshock, there were many aftershocks. From July 28 till September 23, 1976, there
were 423 events above magnitude 4 including 25 (M, = 5.0 — 5.9) and 5 (M, = 6.0 — 6.9) strong aftershocks.
The largest aftershock (M, = 7.1) with the epicenter near by the mainshock’s occurred at 18:45 on the same
dgy. The acpumulative damage effect of the successive aftershocks was very pronounced, for example, the
hlgl.xway b}'ldge which was 800 m in length and crossed the Luan River still served as passage for trucks
until the biggest aftershock (M, = 7.1) occurred. After the aftershock the bridge piers were damaged and the
deck spans fell. Another example, was that in the area of north-east to Guyie there were many houses still
standing with severe damages after the main-shock, but collapsed during the M, = 7.1 aftershock.

.The collapse of building was the main reason causing the loss of life and the damage of equipment
g‘lilrllgli eartlllgue}ke. l’I‘?le collectit?n of photos shows earthquake damages with emphasis on those to

gs, also involving some faciliti i i i i i
lovates wates touh, etf, ilities, such as railway line, bridge, hydraulic structure, chimney,

Tangshan earth-quake was such a great disaster mainly because the seismic risk in the region has not
bet_an fidequately estimated. The Building Code had zoned Tangshan for intensity 6 , which did not require
buildings to be Qesigned with earthquake-resistant measures. The earthquake was not predicted and there
were no pel:ceptxble foreshocks prior to the mainshock. When people fell into a deep sleep the earthquake
broke out just in the down-town of Tangshan.

The Pe9ple’s !)gily of November 23, 1979 stated that 242,000 persons were killed and another 164,000
ﬁas%x;sijgzgg;:sly 112su;ed during th(; eartl;lquake. These figures were obtained covering Tangshan, Tianjin

eas. or economic loss, i izati i i
was o ta s moitiay for g0 the involved organizations revealed that the direct economic loss

Vi




Clearly, it is an unshirkable historic duty of earthquake engineers to learn much lessons from
Tangshan earthquake. The China Academy of Buildng Research had paid much attention and efforts to this
event. Immediately after the earthquake, some special groups of engineers, seismologists and architects
from following relevant Institutes of the Academy: Earthquake Engineering, Foundation Engineering,
Building Structures, Geotechnical Survey, Architectural Design, Building Standard, Rural ‘Housing
Construction and Building Information, etc. were organized and sent to Tangshan, Tianjin and Beijing
regions. Specialists made a survey of damages to different types of constructions. Shown here are some
typical pictures selected from the photos taken in the above mentioned areas and classified scientifically for
publication.

We suffered a great loss in both human life and various facilities and paid a high price of blood. After
the severe test of Tangshan Earthquake, we acquired more understanding about different performances of
various structures and the rules of damage under earthquake with intensity from 6 till 11, we also got
valuable reference materials, which are of great importance in the development of earthquake engineering.

After the earthquake, under the leadership of the Chinese Communist Party and the China
government, the Tangshan people took undaunted and hard struggles against earthquake disasters. Only
two years later the capacity of industrial production was recovered to the level before the event. Since the
second half of 1979 a planned large scale urban construction has been carried out in Tangshan. The
Tangshan people restored the production and rebuilt their own homes on the stretch of debris with
indomitable willpower. Through ten years’ efforts great achievements have been attained, 17.7 million m? of
- new buildings, including 11.27 million m? of housing, have been completed, 95%of the families have moved in
" their new houses. The industrial production has been developed with great speed. Now, a new Tangshan of
broad scale and rational layout has appeared on the vast plain of North China. The album also collects some
pictures showing the reconstruction of Tangshan.

Compilation Group Head: Ms Sun Liqun
Head Assistant: Mr. Zhong Yicun
The Photo Album consists of 13 chapters compiled by the following Group members:

Chapter 1 Xu Xianyi, Wang Zhongnan
Chapter 2 Xu Xianyi

Chapter 3,6,12 Zhong Yicun

Chapter 4,5 Li Wenjun

Chapter 7,8,10,11 Sun Liqun

Chapter 9 Pan Qianli

Chapter 13 Wang Zhongnan, Pi Shengyan

English translators: Nie Fenglan, Teng Zhijia, Wang Yayong.

The whole test in Chinses of the Photo Album was checked up by Wang Kaishun; the English version
examined by Wei Lian. Chang Fengjiu and Some Staffs in the Sound-Picture Department also took part in
the compilation work.

The compilation group is grateful to the following units for their great support and generously offering
large number of pictures and material: The Institute of Earthquake Engineering of China Academy of
Building Research. China Building Technology Development Center and the Comprehensive Institute of
Geotechnical Investigation and Surveying, etc.

March 1986




CONTENTS
ng .......................................................................................................................................... ( lv )
Foreword
oy BRI HEIRME B oo oooeororeeraneeereeraeaenenttiienitiaraaaaaaaa. Sresteeetectrrrasernsatessrosenestesassnrsrrnsersaestarettessenaas C 1)
Briefing of the Tangshan EarthQuake ' '
BT = N UGS ¢ 24)
© Multi —storey brick building
Z. BRI EE LA BB cererrerereettii ittt sttt s s st st sttt e s s s s n e C §7)
Single —storey factory buildings with reinforced concrete columns
M. mﬁﬁ&jﬂg*ﬁﬁ%g ............................................................................................................ C 78 )
Reinforced concrete frame structure
T GAEIREE L PIHE BRI v e r et e (124)
Reinforced concrete inner—frame building
A =T TGP eevees C 141 ),
Single —storey spacious buildings
A BB G T B eeeeererer et e s C 158 )
Single—storied houses in urban and rural areas
i 'ﬁﬁﬁ .................................................................................................................................... C178)
Ancient buildings
FUs B R R oeerreeererrmrmintiiiiertietieciiiitiirtiatitietiatettecittettatttttorttetestttetettnttntettonantasentssanistssnansrnsnns ( 196)
The underground buildings
R R 12 I & - T PPN C 201)
Chimney and water tower
-|-._.‘ ﬁ“\ ﬁ* ........................................................................................................................... (220)
Road and bridge
B R - 1 - T PPN ( 238)
Miscellaneous
-|-_'__1.‘ !Eﬁgm ........................................................................................................................... (246)
Reconstruction of new Tangshan
)

o




— . AR HRA 5

BLEREREELHERREEADAFTFANRTHEN —KAHR. IRBMAFEALRER. RER. 2
EE. MPREREENE, FUTKERLMEMSX AHI0OE, LWMRBRTHNENSE, kmHhe ~THEH. BRR
AMERTEAAYHERAMETIEIXMRERAREMUFE RBRAEERE. S5, thRE R R BIR
HRALTEN. XTEAFREANRERNS. SERGEREANE, ABIONFEELNAAHELBRE E
MAMBRBRPSAE, NEIAE, HL. X, ISR EREAMREFHRLR. BLR 8 B LA b 7B IX 6 3 %
O 1 1R o

I. BRIEFING OF THE TANGSHAN EARTHQUAKE

The Tangshan earthquake was a strong earthquake occurred in a densely populated city in our country in the
last decades. This earthquake had the feature of great magnitude, shallow epicentre and high intensity. The intensity
reached 11 at the epicentre and 10 in the city proper and its outskirts. The earthquake affected Tianjin with an
intensity of 8 and Beijing with an intensity of 6-7. The collapse of houses and various structures caused great losses of
people’ s life and properties. Besides, the earthquake also caused very serious failure of the ground surface. The
damages of various buildings will be dealt with in the following chapters, while the main aim of this chapter is to
illustrate the distributions of the epicentres of the mainshock and the aftershocks, and of the intensities, as well as
damages of ground surface in the high intensity zones with intensity 8 and more.
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Map of distribution of the epicentres of the mainshock and aftershocks of the Tangshan earthquake.




The intensity distribution map of Tangshan earthquake.
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4 No building left in the Lunan district of Tangshan. All the buildings were turned into ruins after the earthquake

(in the area of intensity 11).
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Bird’s eye view of the buildings in Lunan district of Tangshan before the earthquake.
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Most of the buildings were damaged with only a few left in the Lubei district of Tangshan after the earthquake

(in the area of intensity 10).
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Bird’s eye view of the buildings in Lubei district of Tangshan before the earthquake.
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Damage of buildings in the area of the original town hall and Kailuan Hospital (in the area of intensity 11).
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Damage of buildings in the area of Kailuan coal mine in Tangshan (in the area of intensity 10 and 11). 9



