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Fig 1 The sketch of arch-ring elenent
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Fig 2 Sketch map of structural simplication 3 40x 10 ° ), 90%
and diglacement 3
a The structural simplication;
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Table1l The calculated resultsof vibrant digplacenent and seisnic force
/t
N umnber Digplacement of vibrant type Seignic force
of the 1 2 3 4 1 2 3 4
vibration Partical 1 Partical 2 Partical 3 Partical 4 Partical 1 Partical 2 Partical 3 Partical 4
1 1 172x 102 814x 103 382x 104 25 504 Q 252 Q 125 Q 008
2 -1 7 97x 10 4 32x 10 2 45x 10 - Q2154 9 863 4 5 595 9 Q 418 4
3 1 - 7.82x 102 1 36x 103 2 49x 10? Q 004 4 - 19818 3 605 3 Q8701
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Table 2 The calculated results of vibration characters )
/" [ N
N unber of S Seisnic V ibrant type-
the vibration Cycle coefficient contributing 1 1 2 ! 1 ma
coefficient 1 23
1 2 56x 10 1 Q 0800 10149 ! !
2 2 06x 10" 2 Q 0451 Q 0152 1 3 , 1
3 3 40x 10 3 Q0375 3746 9x 10" * 2.3 2 4 ,
, 1
2
1 1 1
3
Table 3 Effectsof general loads
1Casel 2 Case 2
N /kN Q/kN M/ N /kN Q/kN M/
Element A xial Shearing (kN- m) A xial Shearing (kN- m)
force force M oment force force M oment
(1-1 ) A rchring (section 1-1) - 3344 - 930 - 1376 - 3314 - 72 2 - 2191
(2-2 ) 1 st bean (section 2-2) - 165 47. 5 - 871 - 207 1 62 6 - 144 4
(3-3 ) 1 st bean (section 3-3) 21 2 43 8 - 271 25 43 5 - 229
(4-4 ) V erticalrod (section 4-4) 2x 97 4 Q 00 Q 00 2% 77. 6 Q 00 Q 00
4 b
Table 4 Effectsof seisnic loads
Effectsof seisn
4 , 1,
Elanent N /KN Q/kN M/(kN- m) ) (
A xial force  Shearing force M oment )
(1-1 )
A)rchring ('section 1- 95 - 643 - 187 25
1
(2-2 ) 1st ) !
bean (section 2-2) 302 250 69 80 5) 3 4 ’ 2-2
(33 ) lst )
beam (section 3-3) 88 23 24 ,
(4-4 ) Verti- -
caliod (ection 44 109 18 - 369 ( 21 42/20 71= 1 03m),
2-2
2) 1 , .
, 2-2
mai , )
3
3) (1-1 )
(Q 126 1) ,



144 ( ) 31

2) , ,

3) : ,

[ ]
[1] , , . [3] , 2002, 32(1): 46- 48
[2] , , . [J]. ,2002,23(2): 2- 12
[3] Park R,ChggmanH E,Comack L G, et al N ew zealand contribution to the international work shop on the seisnic design and retrofitting
of reinforced concrete bridges bomio[J]. Earthquake Engineering and Structural Dynam ics, 2000, 16(2): 1059- 107Q
[4] , , . [31 , 1992, ( ):5- 10
[5] , . [ , 1995, 6(3): 40- 45
[6] , [ M1 : , 2001
[7] . Ml 2 . : , 1994
[8] . (GB50011-2001) [J] ,2002, (1):1- 7
[9] . . ( IM] : » 1992
[10] .MATLAB M ] : , 1999
[11] . : M1 : , 2001

Study on the seignic response of Tangyuhe aqueduct
steeve-arch supporting structure

. 1 -1 B B 1 . 2
JING Tian-hu",WAN Bin", FENG Jia-tiao’, HUANG Y an-jun
(1 College & W ater Resources and A rchitectural Engineering,N orthw est Sci-Tech U niversity A griculture and Forestry, Yangling, Shaanxi 712100, China;
2W ater Resources Institute & Shandong P rovince, J inan, Shandong 250013, China)

Abstract: Steeve-arch supporting structure adopted by Tangyuhe A queduct engineering is a kind of
brandnev engineering bearing structure in the reaim of domestic and abroad w ater works and highw ay en-
gineering created and firstly applied by collegeW ater Resources and A rchitectural of Northw est Sci-T ech
U niv. of A gricture and Forestry. Takeing T angyuhe A queduct as an engineering example, this paper ana-
lyzes the dynamic features of this kind of structure reponsing to seisn by means of w idely adopted vi-
brant-type-disintegration method and P11D plane- dead-force calculating progranme The results of the
analysis show s, 0n one side, the structure crackson the bow string rods effectively release the hyperstatical
internal force in the structure caused by the seisnic force; on the other side, huge eccentrical distance (1 03
meters) on the end-section near the arch-foot is caused by the linear addition of the seisnic internal force
and the internal force of the general loads, w hich brings some difficulties to the arrangement of the steel
tendons and the anti-crack requiranent of concrete So, size selections are paid more attention to w hen de-
signing (e g , setting triangular structureon theplace) , and tectonic steel tendons should be strengthened
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