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Stress Distribution of Cover Plate of Caisson Under Vertical

Load and Moment

Student : Chien Kuo Che Advisor : Dr. Fu-Ping Cheng

Department of Civil Engineering
College of Engineering
National Chiao Tung University

Abstract

In this study, 3D model is used.to.discuss the stress distribution at
the cross-section of the maximum stress under variety of thickness of
plate, loading condition and radius of column-above plate. The results
were compared with the design methodrused in industry.

By the result, we could Know that if the length of the column above
the cover plate increased, the phenomenon of normal stress concentration
will decrease at the top and increase at the bottom. The shear stress will
distribute more uniformly along the cross-section, and the position on
which the maximum shear stress occurs will shift down form the center of
cross-section as the thick of the cover plate increased. The lower tensile
strength of concrete, probably produce cracks at the bottom of the cover
plate due to the stress concentration.
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% 3-1 - DIANA # &2 A 7 a4 %

Analysis Type

1. Linear Static Analysis

6. Coupled Flow-Stress Analysis

2. Nonlinear Analysis

7. Phase Analysis

3. Dynamic Analysis

8. Parameter Estimation

4. Eular Stability Analysis

9. Lattice Analysis

5. Potential Flow Analysis

10. Pipeline Analysis

% 3-2 - DIANA # 2 H#H7)

Material Model
1. Elastic 7. Soil Specials
2. Plasticity 8. Shrinkage Strains
3. Viscoplasticity 9. Hyperelasticity
4. Cracking 10. Interface Non-linearity
5. Viscoelasticity 11: User-supplied Material Model
6. Fraction

# 3-3 - DIANA & k2. ~ % fa 3 %

Element Library

1. Truss Element

8. Curved Shell Element

2. Beam Element

9. Solid Element

3. Plane Stress Element

10. Interface Element

4. Plane Strain Element

11. Spring Element

5. Axisymmetric Element

12. Point Mass Element

6. Plate Bending Element

13. Embedded Reinforcement Element

7. Flat Shell Element

14. Flow Element
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%034 A THCT Sk

5y~ ¥
H (m) R (m) E (kN/m?) | M (kN-m)
1.5 2.00 2.00E+7 | 5.00E+03
2.0 2.00E+8
2.5 4.00E+8
3.0 6.00E+8
8.00E+8
1.00E+9
1.20E+9
1.40E+9
Py M
H (m) R (m) E (kN/m?) | M (kN-m)
1.5 2.00 1.40E+9 | 0.00E+00
2.0 5.00E+03
2.5 1.00E+04
3.0 2.00E+04
3:00E+04
5.00E+04
1.00E+05
oY= Kl
H (m) R (M) E (kN/m?) | M (kN-m)
1.5 1.00 1.40E+9 | 5.00E+03
2.0 1.25
2.5 1.50
3.0 1.75

2.00
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z:t\' 3-5 A EK’—“‘E?A\ *fl' é}ﬁ{%\'

¥ - %5~ B E A (H) vs. 55 4 #ic(E)

H (m) R (m) E(kN/m?) M (kN-m)
C1-1-1 1.50 2.00 2.00E+07  5.00E+03
C1-1-2 1.50 2.00 2.00E+08  5.00E+03
C1-1-3 1.50 2.00 4.00E+08  5.00E+03
C1-1-4 1.50 2.00 6.00E+08  5.00E+03
C1-1-5 1.50 2.00 8.00E+08  5.00E+03
C1-1-6 1.50 2.00 1.00E+09  5.00E+03
C1-1-7 1.50 2.00 1.20E+09  5.00E+03
C1-1-8 1.50 2.00 1.40E+09  5.00E+03
C1-2-1 2.00 2.00 2.00E+07  5.00E+03
C1-2-2 2.00 2.00 2.00E+08  5.00E+03
C1-2-3 2.00 2.00 4.00E+08  5.00E+03
C1-2-4 2.00 2.00 6.00E+08  5.00E+03
C1-2-5 2.00 2.00 8.00E+08  5.00E+03
C1-2-6 2.00 2.00 1.00E+09  5.00E+03
C1-2-7 2.00 2.00 1.20E+09  5.00E+03
C1-2-8 2.00 2:00 140E+09  5.00E+03
C1-3-1 2.5 2.00 2.00E+07  5.00E+03
C1-3-2 2.5 2.00 2.00E+08  5.00E+03
C1-3-3 2.5 2.00 4.00E+08  5.00E+03
C1-3-4 2.5 2.00 6.00E+08  5.00E+03
C1-3-5 2.5 2.00 8.00E+08  5.00E+03
C1-3-6 2.5 2.00 1.00E+09  5.00E+03
C1-3-7 2.5 2.00 1.20E+09  5.00E+03
C1-3-8 2.5 2.00 1.40E+09  5.00E+03
C1-4-1 3.00 2.00 2.00E+07  5.00E+03
C1-4-2 3.00 2.00 2.00E+08  5.00E+03
C1-4-3 3.00 2.00 4.00E+08  5.00E+03
Cl1-4-4 3.00 2.00 6.00E+08  5.00E+03
C1-4-5 3.00 2.00 8.00E+08  5.00E+03
C1-4-6 3.00 2.00 1.00E+09  5.00E+03
C1-4-7 3.00 2.00 1.20E+09  5.00E+03
C1-4-8 3.00 2.00 1.40E+09  5.00E+03
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oA RRE R (H) vs. R §HE(M)

H (m) R (m) E (KN/m%) M (kN-m)
C2-1-1 1.50 2.00 1.40E+09  0.00E+00
C2-1-2 1.50 2.00 1.40E+09  5.00E+03
C2-1-3 1.50 2.00 1.40E+09  1.00E+04
C2-1-4 1.50 2.00 1.40E+09  2.00E+04
C2-1-5 1.50 2.00 1.40E+09  3.00E+04
C2-1-6 1.50 2.00 1.40E+09  5.00E+04
C2-1-7 1.50 2.00 1.40E+09  1.00E+05
C2-2-1 2.00 2.00 1.40E+09  0.00E+00
C2-2-2 2.00 2.00 1.40E+09  5.00E+03
C2-2-3 2.00 2.00 1.40E+09  1.00E+04
C2-2-4 2.00 2.00 1.40E+09  2.00E+04
C2-2-5 2.00 2.00 1.40E+09  3.00E+04
C2-2-6 2.00 2.00 1.40E+09  5.00E+04
C2-2-7 2.00 2.00 1.40E+09  1.00E+05
C2-3-1 2.50 2.00 1.40E+09  0.00E+00
C2-3-2 2.50 2.00 140E+09  5.00E+03
C2-3-3 2.50 2.00 1.40E+09  1.00E+04
C2-3-4 2.50 2.00 1.40E+09  2.00E+04
C2-3-5 2.50 2.00 1.40E+09  3.00E+04
C2-3-6 2.50 2.00 1.40E+09  5.00E+04
C2-3-7 2.50 2.00 1.40E+09  1.00E+05
C2-4-1 3.00 2.00 1.40E+09  0.00E+00
C2-4-2 3.00 2.00 1.40E+09  5.00E+03
C2-4-3 3.00 2.00 1.40E+09  1.00E+04
C2-4-4 3.00 2.00 1.40E+09  2.00E+04
C2-4-5 3.00 2.00 1.40E+09  3.00E+04
C2-4-6 3.00 2.00 1.40E+09  5.00E+04
C2-4-7 3.00 2.00 1.40E+09  1.00E+05
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28 TRE R (H)vs. fli 2(R)

H (m) R (m) E((KN/m?) M (kN-m)
C3-1-1 1.50 1.00 1.40E+09  5.00E+03
C3-1-2 1.50 1.25 1.40E+09  5.00E+03
C3-1-3 1.50 1.50 1.40E+09  5.00E+03
C3-1-4 1.50 1.75 1.40E+09  5.00E+03
C3-1-5 1.50 2.00 1.40E+09  5.00E+03
C3-2-1 2.00 1.00 1.40E+09  5.00E+03
C3-2-2 2.00 1.25 1.40E+09  5.00E+03
C3-2-3 2.00 1.50 1.40E+09  5.00E+03
C3-2-4 2.00 1.75 1.40E+09  5.00E+03
C3-2-5 2.00 2.00 1.40E+09  5.00E+03
C3-3-1 2.50 1.00 1.40E+09  5.00E+03
C3-3-2 2.50 1.25 1.40E+09  5.00E+03
C3-3-3 2.50 1.50 1.40E+09  5.00E+03
C3-3-4 2.50 1175 140E+09  5.00E+03
C3-3-5 2.50 2.00 1.40E+09  5.00E+03
C3-4-1 3.00 1.00 140E+09  5.00E+03
C3-4-2 3.00 1,25 1.40E+09  5.00E+03
C3-4-3 3.00 1.50 140E+09  5.00E+03
C3-4-4 3.00 175 1.40E+09  5.00E+03
C3-4-5 3.00 2.00 1.40E+09  5.00E+03
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% 36~ Jeack At © o A2 4

Fl+ 2+ 2 (m) | R=1.0 R=1.25 R=1.5 R=1.75 R=2.0
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