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Abstract

The slow bonding prestressing technology is applied to the municipal facility sedimentation tank
structure, which realizes the organic combination of the advantages of unbonded prestressing
construction and the excellent combined force performance of bonded prestressing. In this paper,
combined with a slow-bonded prestressed concrete sedimentation tank structure in a city of Gan-
su Province, ANSYS software is used to construct the prestressed steel bar tensile construction,
normal water storage operation, full pool check water level verification and empty pool mainten-
ance. The system simulation analysis of the typical stress state is carried out, and the force me-
chanism of the slow-bonded prestressed concrete sedimentation tank under various working
conditions is clarified. The prestressed steel reinforcement layout scheme is proposed to verify
the slow-bonding pre-stressing technology in concrete sedimentation. The feasibility and applica-
bility of the application of the pool structure have certain reference value for the design and con-
struction of similar projects.
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Figure 1. Section of the sedimentation tank structure
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Figure 2. Schematic diagram of sedimentation tank structure
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Figure 3. Schematic diagram of the prestressed pool wall
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Figure 4. Schematic diagram of prestressing ribs in sedimentation tank
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Figure 5. Circumferential stress distribution of the wall section of the construction stage (Unit: Pa)
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Figure 6. Circumferential stress on the wall surface of the construction stage
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Figure 7. Radial stress distribution of the wall section of the construction stage (Unit: Pa)
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Figure 8. Radial stress on the wall surface of the construction stage
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Figure 9. Circumferential stress distribution of the wall section of the normal water storage operation (Unit: Pa)
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Figure 10. Circumferential stress on the wall surface of normal water storage operation
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Figure 11. Radial stress distribution of the wall section of the normal water storage operation (Unit: Pa)

E 1. ERfKEEREMERERN IS (RA: Pa)

0.3
02 o JhEESNR
0.1

03§

.4 . 1 . 1 1 1 1 1 Il
00 05 10 15 20 25 3.0 35
=i E (m)
Figure 12. Radial stress on the surface of the pool wall in normal water storage operation
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Figure 13. Circumferential stress distribution of the wall section of the water level of the water level (Unit: Pa)
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Figure 14. Circumferential stress on the surface of the wall of the water level
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Figure 15. Radial stress distribution of the wall section of the water level of the water level (Unit: Pa)
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Figure 16. Radial stress on the surface of the wall of the water level
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Figure 17. Circumferential stress distribution of the wall section of the service condition (Unit: Pa)
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Figure 18. Circumferential stress on the surface of the prestressed pool wall under maintenance conditions

E 18, 1 RN Nt EREIA @

DOI: 10.12677/hjce.2019.82046 401 TARTHE


https://doi.org/10.12677/hjce.2019.82046

KL A

Pl 19 A 20 TS A 0T it BE A2 1] 2 A3 43 AT 7 H S WHBE YR THTTE 0 m AR AR 7] B2 ) Ry fe KB g
K/ 0.27 Mpa, BlJGFEAK, FETEREN 0.49 m i, JERJJERIHRK, K/ 0.58 Mpa, 7E 0.49~1.8 m
Z 6], BLJJHEARFRELE 0 Mpa, {HLE 1.97 m &b N 35748, FiM /715 %] 0.31 Mpa, B fG A€ 7 0 Mpas;
MWEESNRIHITE 0 m AL MR NS AR KR ), K/NA 1.24 Mpa, B & B 8 & # A R R )y, 24
I E0.66 mIkF, 47 B 775 B 5 K AE A 0.24 Mpa, B i 8777 B = FE 356 i34 8 BEAR, I35 AR € 7F 0 Mpa.

FIVRAL I AEAE FH A5 B0 T0BE gt B 7 A W A, N 3384k /N FLAE T Rl /N o

NODAL SOLUTION A N SYS

R15.0

SUB =6 JAN 31 2019
TIME=S 21:44:37

SX (AVG)
RSYS=1
DMX =.025817
SMN =-.124E+07
SMX =.100E+07
!IA
g

-.124E+07 -739754 -241387 256979 755346
-988938 -490571 7795.91 506163 .1002+07

Figure 19. Radial stress distribution of the wall section of the service condition (Unit: Pa)
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Figure 20. Radial stress on the surface of the prestressed pool wall under maintenance conditions
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