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Checking of lishui ditch aqueduct body bearing structure

WANG Ya-hong, WANG Zheng-zhong, LI Xiao-hui, YAO Ru-fang

(College of Water Resources and Architectural Engineering s Northwest A&F University ,Yangling sShaanxi 712100, China)

Abstract: [Objective] The bearing structure of lishui ditch aqueduct which was heavily damaged in
Wenchuan Major earthquake has been running for more than 30 years. According to its current condition of
damage and aging and demands of program decision,it is necessary to check its bearing capability and ra-
tionally evaluate its safety degree. The check results will supply theoretical reference for reinforcement or
rebuilding. [Method) With FEM, the structure static and dynamic analysis of lishui ditch aqueduct bracing
structure was made,and using site detection concrete strength and according to current code,its bearing ca-
pability was checked. [Result] The study shows that bearing capability of aqueduct bracing was not satis-
factory under load case of passing through design flow. [Conclusion) This aqueduct can be used after being
reinforced or rebuilt.
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Fig. 1 Schematic of single frame sizes
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Table 1 Control section internal force of single frame beam and calculation bearing
T 1 T 2 T3 T R 4
b2 Load case 1 Load case 2 Load case 3 Section bearing capacity
Cross B/ U B/ i R/ e B/ e
=) n E) / > i / 7 i /
beam (kN m) B J1/kN (kN + m) B J1/kN (kN + m) B J1/kN (kN + m) % J1/kN
Shear Shear Shear Shear
Momen Momen Momen Momen
4-4' 113.2 69. 6 113.2 69. 6 205.0 91.5 106. 32 239.47
2-2' 227.6 120.9 132.5 120.9 384.8 248.0 88.9 142.7
2 BRHREIHEBEHEEANARFAENGTERNITE
Table 2 Control section internal force of single frame column and calculation steel area
TH 1 T 2 -
Load case 1 Load case 2 ENLH
ALt R = i
. / i HLH iy A mm?
Column 25 /(KN « m) %jj/ KN 77 / mm? 24/ (kN » m) ﬁhjj./kN i / mm? Actual
Mome Axial Required Morme Axial Required
omen force equire omen force equire steel area
steel area steel area
0'-1' 102. 6 1972.1 574 102.6 1027.6 574 804
1'-2' 134.5 1864.2 850 134.5 919. 8 574 804
0-1 99.4 1112.6 574 99.4 168. 2 1003 804
3-4 106. 6 1134.0 1277 107.0 189.5 1 086 804
T4 3 T4 4 .
Load case 3 Load case 4 g
S - Py WA/
o /KN N /KN oA o’
Column 254 / (kN » m) %Aji‘nl #; /mm? 2556 /(KN » m) %/Z:),(ial 753 / mm? Actual
Momen force Required Momen force Required steel area
steel area steel area
0'-1' 201.3 11 037.3 27 210 545.3 10 352.6 24 247 804
1'-2’ 274, 4 10 851. 4 27 565 467. 4 10 308. 6 24 329 804
0-1 49.6 9 436. 3 20 196 545, 2 10 133. 4 25 720 804
3-4 226.0 956. 2 28 985 63.0 10 083.9 21 045 804
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Table 3 Control section internal force of double frame transverse & longitudinal beam and calculation bearing
T 1 T 2 T 3 T 4 W AR A )
(i Load case 1 Load case 2 Load case 3 Load case 4 Section bearing capacity
2 — . ——— ——— — - —
Location 54/ 5571/ TR/ 55/ T/ 5575/ R/ 5/ 5/ 571/
(kN * m) kN (kN « m) kN (kN * m) kN (kN « m) kN (kN + m) kN
Momen Shear Momen Shear Momen Shear Momen Shear Momen Shear
ey 10-10" 102. 6 65.2 102. 8 65.2 116.9 71.1 91.7 229.0
=4 S
Trans 77’ 187.0 75.7 186. 9 75.7 182. 4 84. 5 61.77  122.3
verse 4-4' 239.8 98.6 239.9 98.6 74.84 122.3
beam 3-3' 249. 4 99.8 249.5 98.8 82.44  122.3
4 “h
f’g:]gﬁw K-K' 74.1 52.9 91.70 229.0
ﬁi;i E-E’ 123.2 74.1 63.50 100. 1
T4 WHEHERIHEEOHEEN N AR ENGAERNITE
Table 4 Control section transverse internal force of double frame column and calculation steel area
T 1 TH 2 T 3
Load case 1 Load case 2 Load case 3 S e AW A /
S HE 2545 Wi/ o BL AR 77 / oy W7/ e LA 77 / oy W/ e LR 77 / mm?
Column S/ kN mm? N kN mm? N kN mm? Actual
(kN + m) . . (kN + m) . . (kN + m) . . .
Axial Required Axial Required Axial Required  steel area
Momen Momen Momen
force steel area force steel area force steel area
0'-1' 30. 3 2 107.4 2 364 30.2 1494.6 2 682.3 27.0 7 700. 2 21 475 686
1'-2' 171. 4 2 042.3 4233 171. 3 1429.5 2 597.3 97.3 6 763.7 16 569. 4 686
3'-4' 125.2 1776.2 3508 122.1 1180.5 3329.2 25.7 7 462.6 17 924 603
9'-10" 102. 7 1 065.0 1278 102.9 452.2 711.8 97.3 6 828.4 17 395 603
1-2 160.0 —167.6 2922 16. 4 6 344.7 14 091 686
3-4 115.0 —62.1 2 148 30.7 7 147.1 17 114 603
9-10 57.3 234.1 400 92.5 67.7 17 142 603

TE R L R SN IE.

Note: Axial tension are negative,and axial compression are possitive above table

RO EIRIEHMERATUESREIAYIREHEENARMENGERNITE
Table 5 Control section longitudinal internal force of double frame column under case 4 and calculation steel area
SR B/ (KN« m) W J1/kN T L Al / mm? S5 HE B9 77 / mm?
Column Momen Axial force Required steel area Actual steel area
A'-B' 51.5 7435.7 17 913 850. 6
B'-C’' 49.7 6 206.6 14 376 850. 6
D'-E' 62.7 7 225.9 18 107 804
J-K' 65. 2 6 665.0 16 576 427
A-B 51.5 7 861.7 19 128 850. 6
B-C 69. 3 7784.8 19 420 850. 6
D-E 62.3 7 541.3 19 000 804
J-K 65. 2 6 724.9 16 745 427
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