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Abstract

Aimed at the complex problems of Huaishu lock head structure, the three-dimensional FEA soft-
ware ABAQUS is adopted to analyze the displacement field and stress field of the lock head struc-
ture under different working conditions. In this paper, the calculation result shows that the hori-
zontal and vertical displacement all meet the specification requirement; the tensile stress exceeds
the allowable tensile stress of concrete; the carrying capacity of all parts of lock head structure
meets the requirement after reinforcement. The results of three-dimensional FMA can accurately
and intuitively reflect the state of overall strength and displacement of buildings and lay the
foundation for the evaluation of the structure security state.
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Figure 1. Global finite element calculation model
figure of Huaishu lock head
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Figure 2. Calculation model figure of Huaishu lock
head
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Figure 3. Vertical displacement (subsidence) distribution figure in re-
pair working condition (m)
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Figure 4. Vertical displacement (subsidence) distribution figure in
design working condition (m)
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Figure 5. Vertical displacement (subsidence) distribution figure in
check working condition (m)
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Figure 6. Vertical displacement (subsidence) distribution figure in
earthquake working condition (m)
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Figure 7. Horizontal displacement (along flow direction) dis-
tribution figure in repair working condition (m)
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Figure 8. Horizontal displacement (along flow direction) dis-
tribution figure in design working condition (m)
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Figure 9. Horizontal displacement (along flow direction) dis-
tribution figure in check working condition (m)
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Figure 10. Horizontal displacement (along flow direction) distribution fig-
ure in earthquake working condition (m)
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Table 1. Calculation results of vertical displacement (subsidence) of Huaishu lock head
g2 1. EIARGEE E R LR )T E L

\ . KEEIRLES (V) (cm)
WAL i o Nl YN
ROkl N ik
JEARE TH 8.94 7.36 1.58 121
R
IR 9.17 7.36 181 1.24
] 8.96 7.98 0.98 112
it
TG 9.05 8.06 0.99 112
JEARE I 8.99 7.96 1.03 1.23
Eet
ik aUia) 9.20 8.11 1.09 113
JEEARE TH 9.96 8.51 1.45 117
i
T TG 9.96 8.62 1.34 1.16

Table 2. Calculation results of horizontal displacement (along river direction) of Huaishu lock head
Fz 2. AEIARRIEIE &K EAL R (FK R )T EESR

fif] % 7K FALFE (mm)
HETH -
JEAR &t il i
farfi& 0.30 0.99 1.08
Wit 0.32 1.01 1.29
Bt 0.24 1.38 1.66
HofE 0.60 1.45 1.81
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Figure 11. Distribution figure of maximum principle tensile stress in
repair working condition (Pa)
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Figure 12. Distribution figure of maximum principle tensile stress in
design working condition (Pa)
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Figure 13. Distribution figure of maximum principle tensile stress in
check working condition (Pa)
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Table 3. Calculation results of structural stress of Huaishu lock head
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Figure 14. Distribution figure of maximum principle tensile stress in

earthquake working condition (Pa)
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3. EAMREREEERENTEER

s K FEH M 1 (MPa)
in R
JEAR T JEAR K E R IRAR 2R THAR
ke 1.87 2.76 0.52 1.36
Wit 1.56 2.74 0.60 1.56
Bet% 1.64 2.55 0.63 1.64
iz 1.44 2.50 0.50 1.08
Table 4. Calculation results of structural reinforcement of Huaishu lock head
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o } JEAR 25
TR T T H AL
M2z K= &2 Mz
WAl MPa 1.87 2.76 0.52 1.36
THAEEC mm? 4436 5035 269 323
Lok B
SEBRAC ¥ 8A30 5A30 + 5A25 A12@30 A10@30 + A8@30
S o 5555 T AR mm? 5680 6004 377 430
WAl MPa 1.56 2.74 0.60 1.56
wit THHE mm? 3745 4997 310 372
SR 75 T AR mm? 5680 6004 377 430
N MPa 1.64 2.55 0.63 1.64
K% THEL mm? 3942 4636 326 392
S B T A mm? 5680 6004 377 430
K77 MPa 1.44 2.50 0.50 1.08
HE T T 1 mm? 3450 4541 258 49
SERRAC 5 mm? 5680 6004 377 430
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