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CHAPTER 8: HYDRAULIC ENGINEERING AND 
ENGINEERING OF WATER 
TRANSPORT 

 

 

642a.  At the Douhe Reservoir in the city of Tangshan, the slope protection of the up stream 
at the right section of the main dam was displaced indicating an outward movement of the 

slope.  (Photos: Chen Dasheng) 
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642b.  Another photo showing the displacement at the Douhe Reservoir. 
 

 

643.  The down stream slope of the main dam 0+900 of the Douhe Reservoir was cracked, 
indicating an outward displacement.  (Photo: Kuang Zhong) 
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644.  The top of the main dam cracked at the Douhe Reservoir.  (Photo: Zhang Bochong) 
 

 

645.  2+000 down stream slope of the dam was damaged and the top of the dam subsided 35 
cm at the Douhe Reservoir.  (Photo: Kuang Zhong) 
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646.  At the Miyun Reservoir in the city of Beijing, the side of the dam facing the water 
collapsed.  The photo shows the slope protection that was placed immediately following the 

earthquake.  (Photo: Institute of Geology, State Seismological Bureau) 
 

 

647a.  At the Peizhuang ship lock on Jintang Canal in Fengnan County, the T-shaped beam 
and switching device on the Π-shaped rack of the up ship lock fell into the water. 

(Photos: Mao Wohua and Qin Jiafeng) 
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647b. The concrete at the bottom of the Π-shaped rack by the side of the staircase broke and 
the reinforcing bar was exposed. 

 

 

647c.  The Π-shaped rack appeared to be v-shaped. 
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648.  The bifurcation wall of the lock gate dislocated at the Peizhuang ship lock. 
(Photo: Qin Jiafeng) 
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649.  The Village Bridge gate in Leting County was damaged.  (Photo: Qi Yongquan) 
 

 

650a.  The base wall cracked and the body of the gate structure tilted.  At the tidal protection 
structure in Haitian, Leting County.  (Photos: Qi Yongquan) 
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650b.  This is a photo of the damaged gate pier in Haitan. 
 

 

651  At the water gate of the 
irrigation and drainage 
pumping station at 
Wangzhuang, Chadian 
Commune, Hangu District in 
the city of Tianjin, the gate 
wall cracked 0.8 m in width 
and subsided 1.4 m.  (Photo: 
Yu Zeliang) 
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652a.  The first and second sections of the lock wall from the down gate together with the 
adjoining breast wall were dislocated at the Jai Canal Beitang ship lock, Tanggu District in 

the city of Tianjin.  (Photos: Qi Jiafeng) 
 

 

652b.  The maximum displacement of the left wall at the Ji Canal Beitang ship  
lock was 106 cm. 
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653.  The upstream slope protection of the pilotage course, which was constructed of stones 
and mortar, cracked at the Ji Canal Beitang ship lock.  (Photo: Qin Jiafeng) 

 

 

654a.  The main structure of the Ninggu gate in Tanggu District in the city of Tianjin 
basically remained intact.  (Photos: Tianjin Scientific Research Institute of Water 

Conservancy) 
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654b.  At the Ninggu gate the downstream wing wall cracked. 
 

 

655.  The new Beitang gate built for protection against the tide at the Ji Canal in Tanggu 
District in the city of Tianjin had relative displacements between the bank pier and gate pier 

which were 6-13 cm and the bridge heads at both banks subsided.  (Photo: Qin Jiafeng) 
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656a.  The eastern bridge heads at the Beitang gate separated.  (Photos: Qin Jiafeng) 
 

 

656b.  The western bridge heads also separated. 
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657.  T-shaped beams on I-shaped columns at the openings of Nos. 1-6 and the switching 
device fell onto the working bridge at the Beitang gate.  (Photo: Zhou Bing) 

 

 

658.  The gate pier towards the center of the river subsided as a result of  liquefaction and the 
slabs of the bridge floor fell at Luding Bridge in Changping County in the city of Beijing.  

(Photo: Zhu Chendong) 
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659a.  The Yujiabao Foreign Trade Wharf of Tanggu in the city of Tianjin was 102 m in total 
length.  The upstream section of the wharf tilted towards the center of the river and subsided; 

only a portion of the back boundary of the wharf floor was visible above the water. 
 

 

659b.  The pile head of the front row cracked at the Yujiabao Foreign Trade Wharf. 
 



  415

 

660.  The paved strip at the Yujiabao Foreign Trade Wharf subsided and cracked. 
 

 

661.  The shore wall of steel sheet-pile tilted up 10:1; the head beam and trough rotated; and 
concrete blocks which covered the wharf loosened at the Shipyard Wharf of the First 

Navigation Engineering Bureau, Ministry of Communications at  
Tanggu in the city of Tianjin. 
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662.  The Xinhe Foreign Transport Wharf at Tanggu in the city of Tianjin was 132 m in total 
length.  The bank slope slipped towards the river; base piles of the back row tilted towards 

the bank; base piles of the front row tilted towards the river; and the middle fork pile 
uplifted. 

 

 

663.  Base piles tilted and pile caps separated from the floor slab at the Xinhe Foreign 
Transport Wharf. 
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664.  The floor slabs of the Xinhe Foreign Transport Wharf of the upstream section were 
partially uplifted and broken. 

 

 

665.  The upstream section of the Xinhe Foreign Transport Wharf (far end of photo) tilted 
forward.  The displacement was greater than at the downstream section. 
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666.  The retaining wall of the Xinhe Foreign Transport Wharf subsided lower than the floor 
slab of the wharf. 

 

 

667.  The concrete paving of the Xinhe Foreign Transport Wharf cracked. 
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668.  At the Tanggu Wharf No. 4 in the city of Tianjin the stone retaining wall behind the 
first approach at berth No. 1 slipped toward the river; subsided; tilted backward and face 

upward; cracked (the wall of the approach distended); pressed the back row of piles under 
the approach and broke them. 

 

 

669.  The piles of retaining wall under the fourth approach of berth No. 2 were broken and 
the slotting plate subsided at the Tanggu Wharf. 



 420 

 

 

670.  At the Tanggu Wharf the retaining wall behind the seventh approach at berth No. 3 
slipped toward the river and subsided.  Two rows of piles in front of the wall tilted towards 

the bank and the floor slabs of the approach became uneven in height. 
 

 

671.  At the Tanggu Wharf the retaining wall behind the approach at berth No. 4 toppled and 
two rows of piles in front of the wall were tilted. 
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672a.  A diagonal pile which was located near the bank cracked at the Tanggu Wharf. 
 

 

672b.  The photo shows a diagonal pile which was pulled out from the pile cap 
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673.  The photo above shows a broken pile cap and the photo below shows a diagonal pile 
towards the bank which was pulled out from the pile cap at the Tanggu Wharf. 
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674.  A diagonal pile towards the bank was pulled out and broken.  A diagonal pile towards 
the river was pressed and broken at the Tanggu Wharf. 

 

 

675.  The top of a vertical pile was broken at the Tanggu Wharf. 
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676.  The cap of a vertical pile separated from the floor slab at the Tanggu Wharf. 
 

 

677.  A vertical pile on the river surface was cracked; towards the bank the surface was 
pressed and broken; and the corner of the floor slab was torn and cracked at the  

Tanggu Wharf. 
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678.  The Overhaul Works Wharf of the Tanggu Course Bureau in the city of Tianjin was 
27.5 m in length.  The floor of the wharf was deformed after the earthquake, both sides of the 

back edge had warped and the floor slab cracked. 
 

 

679.  The first front row of fork piles on the upstream side of the Overhaul Works Wharf  
was damaged. 
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680.  The back row of fork piles on the upstream side of the Overhaul Works Wharf was 
damaged. 

 

 

681.  The first front row of fork piles on the downstream side of the Overhaul Works Wharf 
was damaged; the pile also sank into liquefied soil. 
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682.  The fork piles of the back row on the downstream side of the Overhaul Works Wharf 
were pulled out; the top of the pile subsided 0.5 m; the pile cap displaced towards the river 

80 cm; five ring cracks were on the top of the pile; and a diagonal pile towards the river 
became steeper and was broken. 

 

 

683.  The vertical piles of the front row of the approach were broken and the corners of the 
floor slab were torn at the Overhaul Works Wharf. 
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684.  This is a general view of the upstream side of the Tanggu Freezer Wharf after the 
earthquake in the city of Tianjin. 

 

 

685.  Diagonal piles towards the river faced upward; diagonal piles toward the bank tilted; a 
pile head broke; the pile cap was cut; vertical piles tilted; and pile caps and the floor slab 

separated at the Tanggu Freezer Wharf. 
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686.  The middle portion of the floor slab at the upstream section bulged and broke at the 
Tanggu Freezer Wharf. 

 

 

687.  The deformation joint between the upstream section and the downstream section was 
pulled away at the Tanggu Freezer Wharf. 
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688.  The diagonal fork pile No. 16 near the bank was damaged at the wharf of the Xinhe 
Shipyard at Tanggu in the city of Tianjin. 

 

 

689.  The back retaining wall subsided at the Xingang Seaport Wharf in the city of Tianjin. 
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690.  The back retaining wall of the third wharf at the Xingang Seaport subsided; displaced 
toward the sea; the top of the wall tilted toward the bank; the back fill subsided; and the 

sleeper together with the rail was hanging. 
 

 (Photos 659-690: Design Institute of Water Transport, Ministry of Communications) 
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691.  The bank wall of the Ji Canal at Lutai, Ninghe County, in the city of Tianjin collapsed.  
(Photo: Water Engineering Section of Ninghe County) 

 

 

692.  The slope protection of the Ji Canal at Hangu District, in the city of Tianjin cracked and 
the breakwater wall which was roughly 50 m long collapsed.  (Photo: Yu Zeliang) 
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693.  A brick drainage ditch at the 
Douhe Power Plant became deformed 
and dislocated and some of the 
reinforced concrete cover slabs fell 
into the ditch.  (Photo: Wang 
Gongkang) 

 

694.  The brick wall of a drainage ditch at 
the Douhe Power Plant collapsed. 
(Photo: Geographical Institute of Hebei 
Province) 
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695.  The aqueduct at the Luanhe riverbank in Luanxian County was damaged. 
(Photo: Qi Yongquan) 

 

 

696.  An aqueduct near the Luanhe River Highway Bridge in Luanxian County was 
damaged. (Photo: Qi Yongquan) 
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697.  An aqueduct was damaged in Luanxian County.  (Photo: Seismological Brigade, State 
Seismological Bureau) 

 

 

698.  The embankment on the Douhe River subsided, the pumping station tilted and the brick 
wall cracked.  (Photo: Qi Yongquan) 
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699.  At the Transformer Substation of Leting County, the ground subsided but the pump 
well basically remained intact.  (Photo: Chen Dasheng) 

 

 

700.  There was liquefaction and subsidence around the cement well-tube. 
(Photo: Qi Yongquan) 
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701.  The pumping station subsided at the Tianjin Chemical Plant.  (Photo: Yu Zeliang) 
 

702.  The lighthouse basically 
remained intact at Dagu in the city of 
Tianjin. (Photo: Zhang Xueyan) 

 
 

 (Translator:  Chen Dasheng) 




