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Abstract

In order to complete the reinforcement design of lock chamber floor, we use 3D finite element
analysis of the southern dike lock chamber in Meishan waterway under each working condition by
using the ANSYS, calculate the lock chamber structure stress, and then select the maximum stress
for reinforcement calculation. The calculated value of reinforcement ratio is lower than the stan-
dard value. Study shows that the lock chamber structure based on ANSYS finite element analysis
can calculate each part of the complex stressing sluice chamber structure’s stress, providing the
basis for reinforcement; that has guiding significance for its design and optimization.
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Table 1. load combination table for stress analysis of locks lock chamber
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Table 2. The sluice’s inside and outside water level under each calculation condition
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Figure 1. Physical model of South dam sluice chamber B
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Figure 2. The finite element model of South dam sluice
chamber B
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Table 3. The bearing capacity of concrete structural components safety factor K (Design Specification for Sluice
(SL265-2001))
3 RBTEMMHNASNRTE R K ( (KEZITHE) (SL265-2001))

KT RS A 1 2,3 4,5
TS A EAAG WBREs BEAAE BR4Ye BEAAE BRYs
IR T 450 1.35 1.15 1.20 1.00 1.15 1.00

Table 4. Safety factor K values under different conditions (Design Specification for Sluice (SL265-2001))
4 PRIILATREZH K BBUVE( (KERZITHSE) (SL265-2001))

THL e TEH &KL 287 R/ YiXDA fife B AR K AL
TERHK 1.20 1.20 1.20 1.20 1.00

Table 5. The plate bending moment of South dam sluice chamber B (unit: kN - m)
7z 5. FatEKEIFE B EERIRTFE(SRAL: kN -m)

T4 TEHE TEH &KL BEVFHIIKAL e B AR K AL
gﬁﬁgjzjégii?%i 5320 5100 4566 5705 6393
§§§g§;§;?j§%5 —12,668 -10,557 -10,578 -6107 —11,755
%&ggf?égﬂajiﬂi 6384 6120 5479 6846 6393
gﬁggffﬁngE?%E ~15,202 —12,668 -12,694 -7329 ~11,755
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Figure 3. The floor vertical view of South section B
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Figure 4. X normal stress at the top of the South section B’s floor (normal working condition of
water level, to the right level is positive)
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Figure 5. Y normal stress at the top of South section B’s floor (normal working condition of water
level, perpendicular to the paper face is positive)
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Figure 6. Z normal stress of South section B’s floor (normal working condition of water level, the
vertical downward is positive)
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