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Aerial photo of construction damages in the city of Zhouqu on August 10 2010
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Fig. 2 Three kinds of construction damages by debris flows
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Fig. 3 Indirect damage of construction by debris flows
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4 (a. E;b. C)
Fig. 4 Constructions impacted face-toface by debris flow ( a. Building E b. Building C)
3.2.4
H 20 m
o B
C . C

o E
5 F,
3.3

( 1990) 377«
)
( Do
N AY AY 5
4
R “8. 8 ”»

Fig. 6 Decreasing damage along flow direction
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Table 1  Classification of construction damages by debris flow
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Building Destruction Patterns by August 8 2010 Debris Flow
in Zhouqu Western China

. 12 - 12 12
HU Kaiheng Cui Peng Ge Yonggang
(1. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences & Ministry of Water Conservancy Chengdu 610041 China)

Abstract: A destructive debris{low calamity hit the city of Zhouqu Gansu Province western China at midnight on
August 7th 2010 following a local intensive rainfall of 77.3 mm/( 40 min) in Sanyanyu and Luojiayu ravines
which are located in the north of the urban area. As of September 1st the disaster claimed 1471 fatalities and 294
missing persons. Nearly one-third of the town was inundated by the debris{low dammed lake. 33 buildings with 11
472 m” area were completely destroyed by the debris flow and 20 were partially damaged. Eight damaged buildings
were investigated in details to study the ways or patterns of building destruction by debris flows. The damage pat—
terns of debris flow can be classified into impact deposition and abrasion. The destructive power decreased initially
after impacting an array of buildings but can increase again by gaining power from gravitational energy and central
flow kinetic energy when the flow kept moving a distance. It is termed as the longitudinal fluctuation of debris{low
destruction. The orthogonal impact was the most destructive pattern whereas the transverse impact caused sediment
accumulation. The damage depended on not only flow” s property such as density velocity and depth but also
building” s orientation structural strength and regularity. Comparing with nonresistant and collapsed buildings with
brick-concrete structure the reinforced concrete structure can resist effectively debris{low impact. A classification
scheme to assess building damage by debris flows was proposed with reference to the Classification System of earth—
quake damage to buildings. According to the on-spot investigation five effective countermeasures for mitigating the
building” s damage are proposed: 1. to reduce the surface normal to the flow direction 2. to use reinforced con-
crete structure 3. to design no protruding part as far as possible 4. to keep enough room between buildings and

5. to prevent the first floor of high buildings from living or business.
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