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Non-linear analyses of cover plate of caisson

Student : Chi-Ju Chen Advisor : Dr. Fu-Ping Cheng

Department of Civil Engineering
College of Engineering
National Chiao Tung University

Abstract

In this thesis, the finite element method was adopted for non-linear
analyses of a cover plate of caisson. The size of the cover plate of caisson
is assumed to be constant. The ultimate bearing capcity of cover plate and
load-deflection relationship were investigated under vertical and
trapezoid loading by displacement:with-different column size,i.e.,
shear-span to depth ratios.

The shear-span to depth ratios decrease as the size of the pier
column , loading area, increased , under the same size of the cover plate
of caisson.The results of FE-analysis'show that the deflection in the
loading surface reduces and beasing capcity of cover plate increases as
shear-span to depth ratio decreases under ultimate loading. The ultimate
bearing capcity of the cover plate of caisson calculated by the current
flexure design formulas is less than that calculated by the ACI 318-02
code formulas based on punching shear, the strut-and-tie model for deep
beam, and the results of DIANA program analyses. According to design
of the current flexure formulas, the cover plate of caisson is too
conservative. It is not necessary to be strength for cover plate due to the
improvement of the design code.

Keyword: shear-span to depth ratio, bearing capcity , cover plate of
caisson, punching shear, strut-and-tie model.

II



B

A FroRg o d Rop SRS R BN T Sodk T Y iEAR Y
Foodg 3 00 ey CBA T S R F oA R YT
TOTREERE > ERFEPEORFEHIL -G F HE T R
B R#r AR Fs R~ B R RS A E g 2R
PlREFhLledd 82250550 Brdh { L2k

@g&fﬁ«’%#ﬁé&ﬁiﬂ CEEE SRTEESCHENEE 3R
FEAMTEHR Y ZERBY LRI L4 A o R 2 EF
LIOMFEE G R @ ek R W g %
FAFLI FROm ~ FAL - 5 Rdh PR I APRAFZ R 2 AIFLE
FEF o YRR RER e BIIE X REF YR R FFY
ERELI PSSR s S SRt X e AR el
AN 3 e ey ZaSE BN SN L N T il o
AW PR A R R AR fwii( ]‘)’}E’E ARLEAR Y P s T
BCEEE B o B E A AR B R hd E T H;‘*:/,T be2F 5 BB
Bd o gl ROt R o

is@¥te o M EASLEBE DR MATIE L L
A SRR ACE S S R R R BB FR A g e
FAAFAME LG S A R BB T A BN DL

YLE AT B A EF R B A - ol A S B S o

III



T I
2 1AY
Bt B A VIII
] o IX
P &%
-3 ¥
L D e 1
O e = = 2
I3 F 22BN T B 3
Yo% BRAERRIIEZIAE
2.1= [f%?}épf ...................................................................... 4
22 DIANA 1 G o i e e 7
22 B R 7
2.2 2 DIAN A M i 8
P T e S NP 8
2 3 L B T i o e 8
2.3 B T i o e 9
2.3 2. AR A B T 9
2322 B F A B F 10
232 3 BB B B 11
2324 G A I 12
2 3 3 B A T G e, 13
2.3.3.1 Smeared Cracking..... .......coooiiiiiiiiiiiiii e 15

v



2.3.3.2 Total Strain Crack Models........oooeiiiiiii i, 17

242 mBEE FBCH Lo, 19
2 S A T T I e, 24
20 T AT B 24
2.6.1 Displacement CONVErZeNCe. ......ovuvveeiieeeiieeiieeeneeennnen. 25
2.6.2 FOICE CONVETZENCE. ... vttteetieeeaie et eiieeeaiiaeeeeannes 25
2.6.3 ENergy CONVETZENCE. ...uvvieetiteeeiiieeeeeiieeeeaiiaeeeeannnns 25
2T BB 26
¥ F GIEHRIEZ AR AL T
N ] P 27
G P 27
312 A A SBGRE L al . 27
BA3AHFARR 2 8 % A B 28
K B A i T e A PP 29
31401 % - AT HER . 29
3142 % - A AT 29
3.2 BIREZ. P-A AT . o 30
321 E-H 2, 30
32 31
3.3 B2 A B T R i 31
3302 R B H T AL 2 8507 5 31
332 2 A A 32
3.3 34 5 2 B A 32
33 AR A1 7 8 3 e, 33
3.4 B RE AR FEZ /| 34
3 S Tl T K 3 e 35



3.5 L T TE AR T P e, 35

35 2 T A P 38
3.5 3 R R B P 39
30 A T B 40
3T TR R 2 B A I 41
3714 Z R F R 41
B2 H I 2 R 42
B3P ELA 42
374 T e, 43
3 B T AT A T 2 43
3.8.1 7 B A F TR 44
382 B h Bz YA 45
Fr R TR R
0 I T RN~ (e, .~ KT I 46
4230 B B R i 46
421;\;@-%@_&%’? ....................................................... 46
422 % Fsfr L e U £ g =R 47
423 3 BB L I 2 B 47
424F - AHEBELE AT R FEE T 28 48
B2 A B B ool 49
A.2.6 48 55 T D) 49
427 B A 50
4.3 B ZEY e VAt B TE AR L, 51
AA4HA B TR 52
440 15 2N B 52
442 3 12 AN Bl 54

VI



e I R 55
454 F BR300 Sl 2 B 55
451 A TR SR 2 AR A S PR 55
452 SR TE AR R B e, 56
4.5 3 T R 2 T T 57
454 T TR R B B T, 58
4.6 4B LI 2 58
4.6.1 — BT R TE R 2 2 K e 58
462ACI318 3 7 T R 58
4.63ACI318 B3 45 Hst 2 1. o 58
Y e - 59
B.6.5: 5 e M, 60

53 e R 61
5.2 R 61
5.3 A R e 63
F 2 }gk .......................................................................... 64
“ﬁ‘,."‘ -
Mt 45—

VIl



% P &

202140955 B % BB B R A ) 67
% 22DIANA Z FALE oo 6T
23 A T A e 68
3024 BLHOER 2 BHEE A8 A e 08
£ 31T TERE A R HA BB o, 69
2032 A T B R, 69

AT

pm N-\-
s

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

.
~J
(e}

% 3-5 7 2](Mesh) ~ %
£ 3-6 T ACEA Rt e, 70
£37 @B d A EREES 71

Fe 3-8 HT AT A A Pt e e e 71
Fe -1 Va2 TR TR R A FT e 72

Z 42 P FBISRBEI Z B RVVIRE 72

F 44 BB IE2T 2 P EE B E R 73
F2ASHBEEEATZ P EEEBME L 74
FA-6A2 AT BIUPE A 74
24T EFEUPET LA 75
F4-8 B NRIIPE R A L, 75

e

VIII



W P &

Bl 2-1 ~ &7 T mm R BISY . 76
B12-2 A P - B BB IS] o 77
B 23R A#T 7 mmI6). . 78
Bl 2-4 12 A# 7 78 eAB (6] ... 78
B 2-5 P A# R FREL pR2ZPE-RERI[6]......o.. 78
B 2-6 {1 AR B P B -FR 2P E-FERI[6]..on 78
Bl 274825 354 @s%p M0 79
B 2-8 4Bk 2 P E-R R [9) oo 79
Bl 2-9 BB AEA Wy 5B ER 10 80
B 2-104E2 5% 2 P-Az o SBl@EEF §8E) 10 .. 80
B 2-11 fE2) 02 P-AZ & RE(FH A 75) 10 .. 81
B 2-12FAm s 59 405" TRMAREASE 10 ... 81
Bl 2-13 BB mo P 30 4 B R B ., 82
Bl 2-14 B 2GS 3084 B TRl 82
Bl 2-15 B3 P 0B T2 BB, 82
Bl 2-16 BABIZ A - BT 5B 82
Bl 2-17T2 B 2 B3 7 B R B, 83
B 2-18 - LB &g o kE S8~ 28 BB 83
Bl 3-14m 52 R F HR2 33 RETe Bl 84
B 3-2 Hofstdm S5 R R 3 R Bl 84
B8] 3-3 Drucker-Prager "% R 85
] 3-4 Drucker-Prager &S A 1 B R 85
Bl 3-SRHE B4 B 86
Bl 3-6 ¥ ML 2 4 - M B 86

IX



B 3-7 4k iRt d 2 P E- R BEEA 178 F % ). .87
B 3-8 4 55 TR i 4 R T3 BBl 87
B 3-9 1 A RSBt 88
Bl 3-10 R 583 2 A A T Bl 88
BBl 3-11 4% 5% Z_ B # 4 15 Bl 89
Bl 3-12 2B M P B 2 S A T B, 89
BI3-13R A EA 4B A 2 A TRl 90
M) 3-14 R 52 2 é%ﬁ’?&i"‘ Z A TR 90
B 3-15 048 T8 502K 25 T G Bleeeeeeee e 91
B 3-16 30 48 TH SR 28 25 2 3 Bl 91
] 3-17 Punching shear B3 77 & Bl.....oooviiiiiiii e, 92
Bl 3-18 BRI 38 1 & Bl 92
Bl 3-19C-C-T & 87 & Bl o 93
BI3-20F 1 £ A 3B B GTBETT LBl ... 93
Bl 3-21a2 t4a 8 R e B i B, 93
B3-22w 22 - i B R EE T AW 94
BI3-23 - Az — a4 BB M E T RB ., 94
Bl 3-24 7 2] 2 % ] 2 0T Tl 95
Bl 3-25 ) a4 B TR A TR, 95
Bld-17 P if-F BT LB, 96
B 427 kT Es-7 2R 21U L R .97
B 4-37 FiE2 BRTa e Z8 (L 2BTL)........097
Bl4-47 FHRET 2ZTRAR Lo FVR(LE BT EL)......00097
T’]45+¢~4g_1m7%Pﬁxﬂﬁyi\‘a‘74g_ra’%6n§zx:ﬁ7§s§] ............. 98
Bl 4-6 FHTo %2 FEd PESEEZHURc, 98
Bl 47T FRAR D FLE FEREEZHUMo 99



Bl 4-8 BBt LA TRl 99

Bl 4-9 TR ARAE 5S4 A T BB 100
Bl 4-10 4655 3 & T B2 A T Bl .ol 100
B A-11 B B B4 A 15 Bl 101
Bl 4-12 B B BB A 1 BBl e, 101
B 4-13 2 &Vashim g B2 P E-F ERI(ZE =BT L).....0102
B 4-14 Vaimt 48 T 47T B Bl e, 102
B A4-15% 4 B R EREH VBT L) 103
Bl 416w BT R EBH BT L) 103
Bl 4-17 B R i R BB BT ) 104
Bl 4-18 st e j= 2M ZPE-RERL 104
B 4-19 7 B R 5 % R EBA L) 105
B 42040 B A G B R EREE). 105
Bl 4-21 Yo B R X -8 fi%%i“éi%%%} ................................... 106
B 4-22 V5B AR E ) A R LR B 106
B 423X PP EZHmEES Bl 107
) 4-24 %Tﬁhﬁiﬁ%ﬂjfiﬁ?éiﬁ#ﬁ%* Bl 107
B 425 TRAGLLE CHBPEL BEEHo 108
Bl 4-26 T ka £ B P L2 BERCH.. 109
Bl 4-27 Fomsre £ 28 CHPEZ BREE R 110
Bl 4-28 B iR ETm X $75 A i\“a‘ i R ] 111
Bl 4-29 B o B A S 2 B Bl 112
Bl 4-30 308 77 B BBl 112
Bl 4-31 (i L HRET 7 B Bl 112

XI



XII



