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Design of Deck Slab
Sumary of Bending Moment:
Bending Moment due to Live Load:

(ay Continuous Slab

1) Effective Span Length 1.700 m
2) Load 10.000 T
3} Impact Factor IM 33%
4) Positive Moment M=0.8*(1+IM)*(0.125+0.07) 292 T.m/m
5) Negative Moment M=-(1+IM)*(0.155+0.125)* -5.05 T.m/m
(2) Cantilever Slab
1) Effective Span Length 0.100 m < 0.5m --> ignore
2) Load ' 10000 T .
3) Impact Factor IM 33% _
4) Negative Moment Ms== 0.00 T.m/m
Bending Moment due to Self-weight of Slab;
Section A B C
Bending Moment (T.m) -0.152 0.152 -0.150
Bending Moment due to Asphalt Concrete:
Section A B C
Bending Moment {T.m) -0.050 - 0.050 -0.030
Bending Moment due to Parapet & Railings:
Section A : B - C
Bending Moment (T.m) 0.000 0.000- -0.424
i 1750
500 10750 209
o
330, ,b50, 1700
b '
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Chapter 3

DESIGN SUMMARY OF SUBSTRUCTURES

& FOUNDATIONS
3.1 ABUTMENT
(1)  ABUTMENT, TYPE Al
(2)  ABUTMENT, TYPE A2
(3  ABUTMENT, TYPE A5
(4  ABUTMENT, TYPE A6
(55 ABUTMENT, TYPE A8
(6)  ABUTMENT, TYPE A2-DP
(7)  ABUTMENT, TYPE A3-DP
(8  ABUTMENT, TYPE A7-DP
(9  ABUTMENT, TYPE A9-DP
3.2 PIERS
(1) PIER, TYPE P2
(2)  PIER, TYPE P5
(3)  PIER, TYPE P8 .
(4)  PIER, TYPE P9
(5)  PIER, TYPE P11
(6)  PIER, TYPE P15
(7)  PIER, TYPE P16
(8  PIER, TYPE P3-DP
(9  PIER, TYPE P6-DP
(10)  PIER, TYPE P9-DP
(11)  PIER, TYPE P12-DP .

1131

1-3-2
I1-3-2
-3-9
I1-3-17
1-3-24
I1-3-31
1-3-38
I1-3-45
I1-3-52
I-3-59

1I-3-66
II-3-66
1I-3-76
I-3-85
m-3-95
1I-3-105
1I-3-115
I1-3-124
I-3-133
11-3-142
1n-3-152
I-3-162
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Bridge name

LARGE TRAVA - A2

Pile Type Dia= 1500 mm Length= 580m
Bearing Capacity Qs= 12756 kN Qult= 18057 kN
] f o —
Longitudiral direction
Load Combination  |Displacement & (mm) | Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable| Pmax | Allowable | Pmin | Allowable
Strength k-1 12,2 30 4616 7963 2149 -5757 OK
Strength 1-2 12 30 3468 7963 823 -5757 OK
Strength 1-3 3.6 30 3470 7963 3295 -5757 OK
Extremme Event -1 17.2 20 5056 7963 1282 -5757 0.K
Extremme Event [-2 17.8 20 4396 7963 64 -5757 OK
WALL
Section A-A (h= 150cm, b= 10 cm) .
M 1.33M 1.2Mer | M=@ Mn j1.33M < As=30cm2 (D=2.2cm, 8 Nos )
Combination (kN-'m) (kN-m) (kN-m) &kNm [|1.2MecrorMr] A's=8cm2 (D=1.6cm, 4 Nos )
i 460 612 OK 0s5=As/Ac = 0.0020
2 434 578 OK o min=10.03 fe/fy = 0.0018
3 203 270 1363 1422 OK 0s> pmin O.K
4 590 785 OK cide = 0.04
5 598 795 OK c/de <042 o QK
Section B-B : {(h=40cm, = 100cm)
M 1.33M t.2Mer | Mr=¢Mn [1.33M < As=12cm2 (D=1.4cm, 8§ Nos )
Combination (kN*m) (kN-m) {(kN-m} (kN'm) |1.2McrorMr| A's=6em2 (D=l.4cm, 4 Nos )
1 54 72 OK 0s5=As/Ac = 0.0031
o min=0.03 fe/fy = 0.0018
98 S8 o R R ok 1|11 Q—— OK
c/de = 0.05
cfde < 0.42 S O X 4
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6:fy ifsa<0.6-fy
Combination (kN-m) (MPa} (MPa) {MPa)
1 72.28 159.4 98.8 229.5 0K
Stress
Actual : Allowable Remark
fc tensile = 1.31 (MPa) fr=0.63 () = 3.03 (MPa) oK
fc compress = 1.34 (MPa) fea = 0.4fc 9.41 (MPa) OK
fs = 4.92 (MPa) fsa = 0.6fy = 229.48 (MPa) OK
A-A B-B
D16 @250 014 @250
— Mot
S N
g o i g N
= f N
LA J\ ] ™
022 @125 D14 @125
1500 400
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FOOTING

B abutment 24.10 {(m)
SECTION C-CTOP FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢pMn [133IM < As=39¢em2  (D=2.5cm, 8 Nos )
Combination (kN'm} | (kN-m) | (kN-m) (kN'm} [1.2McrorMr| A's=3%cm2 (D=2.5¢m, 8 Nos }
i 346 460 OK ps=AsiAc = 0.0020
2 847 1126 OK £ min = 0.03 f'c/fy = 0.0018
3 0 0 2422 2363 OK ps> pmin ——— 0OK
4 734 977 OK cide = 0.00
5 1187 1578 OK ¢/de <042 - OK
SECTION C-C BOTTOM FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢Mn [1.33M < As=39cm2 {D=2.5cm, 8 Nos )
Combination (kN-m) (kN-m) (kN-m) (kN'm) [1.2McrorMri A's=39cm2 (D=2.5cm, 8 Nos }
| 1085 1443 OK Ps=AslAc = 0.0020
2 664 883 OK O min=0.03 fe/fy = 0.0018
3 571 760 2422 2363 OK ps> pmin e QK
4 1282 1705 OK ¢/de = 0.00
5 1080 1436 OK c/de <042 e OK
SECTION D-D BOTTOM FIBRE (h=200cm, b= 100cm) o
M 1.33M 1.2Mer | Mr=¢pMn |1.33M < As=39¢m2 (D=2.5cm, 8 Nos )
Combination (kN m) {(kN-m) (kN-m) (kN'm) [1.2McrorMrj A's=20cm2 (D=2.5cm, 4 Nos }
i 1448 1926 0K Ps5=AsiAc = 0.0020
2 : 1096 1458 OK £ min=0.03 fc/fy = 0.0018
3 1020 1356 2422 2422 6.4 ps> pmin e - 0K
4 1612 2145 OK clde = 0.02
5 1443 1919 OK cfde <0.42 0K
C-C D-D
D25@125 : D25 @250
i, 7
= e =
~ & < -
ARNANNAN :
Y025 125 OO D25 @125
1000 1000
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PILE {1,1} SECTION

NOMINAL RESISTANCES
Z=0m Z=11m Z=18m Remark
Amal | Allowable| Awal | Allowable Atal | Allowable
Reinforcement {mm) 30-D32 16-D28 16-D25
Area As (cm2) 241.27 98.52 78.54

Combination | P (kN) 2149 6508 2146 11765 2149 0277 OK

M (kN'm)| 2081 6303 1035 5663 221 3110 OK
Combination 2 P (kN) 823 2044 823 2163 823 21643 OK

M (kN-m) 1945 4829 1000 2629 211 5545 oK
Combination 3 P (kN} 3295 20793 3295 29652 3295 34301 OK

M (kN-m}| 1100 6942 400 3600 95 990 OK
Combination 4 P (kN) 1282 2240 1282 2480 1282 22726 +f 0K

M (kN-m)| 2806 4903 1439 2783 303 5373 0K
Combination 5 P (kN) 65 97 65 68 65 300 0K

M (kN-m)j 2661 3994 1439 1522 299 1385 0K
STRESS

Stress of reinforcement § s (MPa) Stress of concrete 8 ¢ (MPa)
Actual | Allowable Actual Allowable Remark
Combination 1 1353 220.6 8.41 12.26 oK
Combination 2 177.8 220.6 7.97 i2.26 OK
Combination 3 -57.8 220.6 4.43 1226 QK
Combination 4 2521 294.2 11.4% 14.71 OK
Combination 5 292.8 2942 10.88 14.71 OK
STRESS OF PILE CAP
: Actual (MPa) Allowable (MPa) Remak

Vertical Bearing Pressure Ocv= 2.86] oca=0.5x0¢k=11.77 0K
Vertical Punching Shear Te = 0.25 ra=0.88 OK
Horizontal Bearing Pressure gch= 6.92 g'ca=0.3x 0 ck = 7.06 OK
Horizontal Bearing Pressure Te = 0.48 ta=0.88 OK

H-3-6
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Bridge name

NH.91 BLC - Al

[-3-12

Pile Type Dia= 1500 mm Length= 57.0m
] f——
Bearing Capacity Qs= 15760 kN Qult= 21062 kN
Longitudinal direction
Load Combination  [Displacement § (mm) | Bearing Capacity (kN) } Uplift Capacity (kN) Remarks
Actual | Allowable]  Pmax Allowable Pmin | Allowable
_{Strength -1 12.7 30 5236 9493 2621 -6737 QK
Strength [.2 12.4 30 3834 9493 1112 -6737 QK
Strength -3 36 30 4101 9493 3756 -6737 OK
Extremme Event ]-1 18.2 20 5665 9493 1606 -6737 0K
Extrernme Event {-2 18.8 20 4865 9493 212 -6737 QK
WALL
Section A-A (h= 150 c¢m, b= 100cm)
M 1.33M 1.2Mer | Mr=@Mn [1.33M < As=30cm2 (D=2.2cm, § Nos )
Combination (kN-m) (kN'm) {kNm) (kN-m} [1.2McrorMr] As=8cm2 (D=léem, 4 Nos )
1 522 695 OK Ps=As/Ac = 0.0020
2 370 492 OK 2 min=0.03 Pe/fy = 0.0018
3 o4 125 1363 1422 OK ps> pmin e QK
4 555 738 OK cide = : 0.04
5 556 739 QK. [ R X R — O.K
Section B-B (h=40 cm, = 100 cm)
M 1.33M 12Mer | Mr=¢dMn [1.33M < As=12cmZ (D=1.4cm, 8 Nos )
Combination (kN-m) (kN-m) (kN*m) (kN'm) [1.2McrorMr| A's=6cm2 {(D=l.4cm, 4 Nos )
1 54 72 OK Os=As/Ac = B 0.0031
£ min=0.03 fe/fy = 0.0018
98 98| O8> G s 0K
c/de = 0.05
c/de < 0.42 0K
FOR SERVICE LIMIT STATE
Crackﬂi'
M fsa fs 0.6-fy {fsa<0.6-fy
Combination {kN-m) {MPa) {(MPa) {MPa)
1 72.28 159.4 98.8 229.5 OK
Stress
Actual Allowable Remark
fotensile -~ = 1.31 (MPa) fr=0.63-(fc)® = 3.03 (MPa) - | OK
fc compress = 1.34 (MPa) fca =04fc = 9.41 (MPa) OK
fs = 4,92 (MPa) fsa = {.6fy = 229.48 (MPa) QK.
A-A B-B
016 @250 D14 8250
T 3
sl ¢4 | 8 D
' =l o RN
S B :
i
| D22 8125 D4 @175
Lo e | L4




ROOTING

B abutment 45.53 (m)
SECTION C-C TOP FIBRE (h=200cm, b= 100cm)
_ M 1.33M 1.2Mcr | Mr=¢ Mn [1.33M < As=3%9cm?2 (D=2.5cm, 8 Nos )
Combination (kN'm) {kN-m) {(kN'm) (kN‘m) [1.2McrorMr| A's=39em2 (D=2.5cm, 8 Nos )
1 310 412 OK ps=AslAc = 0.0020
2 867 1153 OK pAmin=0.03 f'c/fy = 0.0018
3 0 0 2422 2334 OK ps> pmin e QK
4 755 1003 OK c/de = 0.00
5 1263 1679 OK c/de <042 — 0K
SECTION C-C BOTTOM FIBRE (h=200cm, b= 100cm) :
M 1.33M 1.2Mer | Mr=¢Mn |1.33M < As=39cm2 (D=2.5cm, 8 Nos )
Combination {kN'm) (kN-m) (kN'm) {(kN'm)} [1.2MerorMr| A's=39cm2 (D=2.5cm, & Nos )
1 1201 1597 : OK 0s=As/Ac = 0.0020
2 341 454 : QK omin=0.03 fic/fy = 0.0018
3 702 934 2422 2334 QK O85> PMIN e 0K
4 1389 1848 OK c/de = 0.00
5 1143 1520 OK ¢/de <0.42 OK
SECTION D-D BOTTOM FIBRE (h=200cm, b= 100em) :
M 1.33M 1.2Mer | Mr=¢Mn [1.33M < As=39cm2 (D=2.5cm, 8 Nos )
Combination (kN-m) (kN-m) {kN-m) (kN-m) {1.2McrorMr| A's=20cm2 (D=2.5cm, 4 Nos )
1 728 968 OK 05= AsiAc = - 0.0020
2 364 484 . OK o min =003 fic/fy = 0.0018
3 478 - 636 2422 2383 OK: 0s> pmin e QK
4 822 1093 0K c/de = 0.02
5 764 1017 OK cfde <042  cmein O.K
c-GC D-D
D25 @125 . D25 @250
STTTTT7 /77
L L4 L
= T - o
= g =
< o .
RN 0258125 RN, 025 @125
1000 1000
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PILE (1,1} SECTION

NOMINAL RESISTANCES
Unit Z=0m Z=1lm Remark
Awal | Allowable | Atual Allowable
Reinforcement mm 32-D32 16-D25
Area As cml 257.36 78.54
Combination 1 P kN 2621 8380 2621 13965 OK
M kN-m 2160 6906 1104 5885 OK
Combination 2 P kN 1112 2964 1112 3320 OK
M kN'm 2021 5387 106} 3169 OK
Combination 3 p kN 3756 22193 3756 29901 OK
M kN'm | 1168 6902 419 3332 OK
Combination 4 P kN 1606 2953 1606 3255 O.K
M kN-m 2928 5383 1549 3139 0K
Combination 5 P kN 212 331 213 218 O.K
' M kN-m 2773 4319 1549 1590 QK
STRESS .
Stress of reinforcement & s (MPa) Stress of concrete 6 ¢ (MPa)

. Actual l Allowable Actal | Allowable | Lok
Combination 1 119.0 220.6 8.45 12.26 OK
Combination 2 163.8 220.6 8.02 12.26 OK
Combination 3 -62.8 220.6 4,77 12.26 OK
Combination 4 2375 2942 11.61 14.71 OK
Combination 5 281.5 294.2 10.96 14.71 OK
STRESS OF PILE CAP

Actual (MPa) | Allowable (MPa) Remak
Vertical Bearing Pressure Ocv = 3.21 o ca=0.5x o ck = 17.63 OK
Vertical Punching Shear Tc = 0.28 ra=0.88 OK
Herizontal Bearing Pressure gch= 2030 o'ca=03x0ck=10.59 OK
Horizontal Bearing Pressure Ic = 0.50 7a=10.88 OK
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Bridge name

CAI TAC2Z Bridge-A2

Pile Type Dia= 1500 mm Length= 55.0m
Bearing Capacity Qs= 14281 kN Quit= 19583 kN
Longitudinal direction
Load Combination  |Displacement & (mm) | Bearing Capacity (kN) Uplift Capacity (kN) Remarks
Actual | Allowable] Pmax Allowable Pmin Allowable
Strength 1-] 13 4 30 6194 8787 3168 -6188 OK
Strength 1-2 11.8 30 4048 8787 1566 -6188 OK
Strength 1-3 2.6 30 4955 B787 4407 -6188 OK
Extremme Event I-1 18.5 20 6267 8787 2189 -6188 0K
Extremme Event I-2 19 20 5290 8787 686 -6188 OK
WALL
Section A-A (h=150em, b= 100cm)
M 1.33M 1.2Mer | Mr=¢@Mn |1.33M < As=30cm2 (D=22cm, 8 Nos ) |
Combination (kN-m) (kN'm) (kN'm) (kKN'm) [1.2MecrorMr| A's=8cm2 (D=1.6cm, 4 Nos )
1 333 442 OK Os=AsiAc = 0.0020
2 257 342 OK £ min=0.03 fo/fy = 0.0018
3 48 64 1363 1422 . OK £S> Dmin e - 0K
4 364 485 OK c/de = 0.04
5 375 498 OK c/de <042 . 0K
Section B-B (h= 40 c¢cm, = 100 ¢cm) _ : _
M 1.33M F2Mer | Mr=¢pMn {1.33M < As=12cm2 (D=1.4cm, 8 Nos )
Combination (kN'm) {(kN-m) (kN-m) (kN-m) |1.2McrorMr| A's=6cm2 (D=l.4cm, 4 Nos )
1 54 72 OK Ps=As/Ac = 0.0031
O min=0.03 fe/fy = 0.0018
98 - 98 £5> DN e 0K
c/de = “0.05
Soooefde <042 e 0K
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6-fy Ifsa<06-fy
Combination (kN-m) (MPa) (MPa) (MPa)
72.28 159.4| 98.8 229.5 OK
Stress ' .
Actual Allowable Remark
= 1.31 (MPa) fr=063-(fc)’® = 3.03 (MPa) OK
fc compress = 1.34 (MPa) fea =0.4fc = 9.41 {MPa) OK
: = 4.92 (MPa) fsa = 0.6fy = 22948 (MPa) OK
A-A B-B
D16 @250 D14 @250
~H N A N
@ = ////S ] g \\‘t
T ?ﬁ \ Y '\"
)1
D22 @175 D4 @125
1500 1400
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FOOTING

B abutment 31.36 (m)
SECTION C-C TOP FIBRE (h=200cm, b= 100cm)
M 1.33M L2Mer | Mr=¢Mn |1L.33M < As=39cm2 (D=2.5cm, 8 Nos ) |
Combination (kN*m) (kN*m) (kN*m) (kN'm) [1.2Mcror Mr| A's =44 cm2 (D=2.7cm, 8 Nos )
i 0 0 OK ps= AsfAc = 0.0020
2 468 622 OK o min = 0,03 fe/fy = 0.0018]
3 .0 0 2422 2344 OK Soo PS> pmin e 0K
4 295 392 OK cide = -0.01
5 861 1145 OK S clde< 042 - QK
SECTION C-C BOTTOM FIBRE (h= 200 cm, b= 100cm})
M 1.33M 1.2Mer | Mr=¢Mn [1.33M < As=44cm2 (D=2.7cm, 8 Nos )
Combination {kN-m) (kN-m) {(kN'm) (kN+m) {1.2McrorMr| A's =39 cm?2 {D=2.5¢cm, & Nos )
1 1792 2383 OK ps=AsfAc = 0.0022
2 919 1249 OK o min= 003 fe/fy = 0.0018
3 1239 1648 2422 2677 OK Soo o ps>» pmin e OK
4 1825 2427 OK c/de = 0.01
5 1493 1986 OK Seooolde<042 - - OK
SECTION D-D BOTTOM FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | M= @ Mn |1LI3M < As=44cm2 (D=2.7cm, 8 Nos )
Combination (kKN-m) {kN'm) {(kN-m) (kN'm) |1.2Mcror Mr| A's =20 cm2 (D=2.5¢m, 4 Nos )
| 1191 1584 OK ps=As/Ac = 0.0020
2 - 766 1018 OK pmin=0.03 ey = 0.0018
3 915 1216 2422 2422 0K S, Ps> pmin - 0K
4 1207 - 1606 OK c/de = 0.02
5 1043 1387 OK S elde<042 -——-- OK

D25 @125 975 @125

2000
J\[
]\i
2000
J\i_
!\[_

L

33
N

L ‘.‘%&\\ D28 @250 - OSSR o2 e2s0
A\ 025 8250 N\ 025 @250
100 1 1000
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PILE (1,1) SECTION

NOMINAL RESISTANCES
Unit 2=0m Z=11m Remark
Atal | Allowable Atual Allowable
Reinforcement mm 30.-D32 16-D25
Area As cm2 241.27 78.54
Combination 1 P kN 3168 1622 3168 16718 OK
M kN+m 2118 7102 1111 5862 OK
Combination 2 P kN 1566 4532 1566 6687 Ok
M - kN'm 1979 5728 1004 4284 QK
Combination 3 P kN 4407 26385 4407 31823 0K
M . kN+'m 1009 6037 330 2382 OK
Combination 4 P kN 2189 4111 2189 5435 OK
M kN-m 2977 5591 1544 3834 0K
Combination § P kN 686 1068 686 725 OK
M kN-m 2839 4415 1544 1630 0K
STRESS
Stress of reinforcement & s (MPa) Stress of concrete § ¢ (MPa)] Remark
Actual Allowable Actual Allowable
Combination | -109.2 220.6 8.42 12,26 OK
Combination 2 148.6 2206 8.06 12.26 OK
Combination 3 -64.0 220.6 4.75 12.26 OK
Combination 4 230.7 2942 12.14 14,71 OK
Combination 5 283.3 294.2 11.63 14.71 QK
STRESS OF PILE CAP : . .
Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure ocv= 3.55 o ca=0.5x o ck = 17.65 OK
Vertical Punching Shear Te = 0.31 ra=0.388 OK
Horizontal Bearing Pressure ach= 8.14! o'ca=0.3x ¢ ck=10.59 OK
Horizontal Bearing Pressure Te = 0.51 ta=0.83 OK
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Bridge name

CAI'TAC 1 Bridge -Al

Pile Type Dia=_ 1500 mm Length= 31.0m
Bearing Capacity Qs= 12505 kN Qult= 14801 kN
Longitudinal direction
Load Combination  {Displacement & {mm) | Bearing Capacity (kN) { Uplift Capacity (kN} Remarks
Actual | Allowable| Pmax | Allowable Pmin | Allowable |
Strength I-1 10.2 30 4521 6512 3226 -5492 OK
Strength 1-2 9.3 30 3193 6512 1811 -5492 OK
Strength 1-3 0.7 30 4803 6512 2945 -5492 OK
Extremme Event [-1 14.7 20 4848 6512 2497 -5492 OX
Extremme Event I-2 15.4 20 4123 6512 1041 -5492 OK
WALL
Section A-A {h=150c¢m, b= 100cm)
M 1.33M 1.2Mer | Mr=@Mn {1.33M < As=30em2 (D=2.2cm, 8 Nos )
Combination (kN'm) (kN-m) (kN-m) (kN-m} ([.2McrorMr| A's=8cm2 (D=1.6cm, 4 Nos )
' 1 237 315 OK ps=As/Ac = 0.0020
2 206 274 OK o min=0.03 ficiy = 0.0018
3 57 75 1363 1422 OK 05> MmN e 0K
4 283 377 CK c/de = 0.04
5 293 390 OK . o¢/de<042 e 0OK
Section B-B {h= 40 cm, = 100 cm)
M 1.33M 1.2Mer | Mr=¢Mn [1.33M < As=12¢em2 (D=1.4cm, 8 Nos )
Combination {kN-m) (kN-m) (kN'm) (kN'-m) |12McrorMrj A's=6cm2 (D=1.4cm, 4 Nos )
1 54 721 | _OK ps=As/Ac = 0.0031
pmin=0.03fcfy = 0.0018
98 98| ps> pmin O.K
B c/de = 0.05
ofde < 042 o G.K
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6-fy (fsa<06-fy
Combination (kN-m) (MPa) (MPa) {MPa)
] 72.28 159.4; 98.8 229.5 CK
Stress
Actual Allowable Remark
| fctensile = 1.31 (MPa) fr=0.63+(fc)>® = - 3.03 (MPa) 0K
fc compress = 1.34 (MPa) fca =0.4fc = 9.41 (MPa) QK
fs = 4.92 (MPa) fsa = 0.6fy = 229.48 (MPa) OK
A-A B-B
D16 @250 D14 @250
[
2 a : E
= ] = B
il
N
1500 400 L
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FOOTING

B abutment 24.10 (m)
SECTION C-C TOP FIBRE (h=200em, b= 100c¢m)
M 1.33M 1.2Mer 1 Mr=¢pMn |1.33M < As=3%cm?2 (D=2.5cm, 8 Nos )
Combination (kN'm) (kNm) {kN-m) (kN'm) 11.2Mcror Mr] A's=39cm2 (D=2.5¢m, & Nos )
1 0 0 OK 0s=As/Ac = 0.0020
2 377 502 OK £ min = 0.03 fic/fy = 0.0018
3 12 16 2422 2363 OK PS> DMin e OK
4 198 263 OK c/de = 0.00
5 697 926 OK c/de <042 e O.K
SECTION C-C BOTTOM FIBRE (h= 200 cm, = 100c¢m) )
. M 1.33M 1.2Mer | Mr=¢@ Mn [1.33M < As=39cm2 (D=2.5¢cm, § Nos )
Combination {(kN-m) {kN-m) (kN-m) (kN-m) [1.2Mcror Mr| A's=39cm2 (D=2 35cm, 8 Nos )
i 928 1234 OK pPs= As/Ac = 0.0020
2 482 641 OK £ min=0.03 fc/fy = 0.0018
3 1045 1390 2422 2363 0K 05> pmin 0K
4 1064 1415 OK c/de = 0.00
5 868 1155 OK c/de <042 v 0K
SECTION D-D BOTTOM FIBRE {h= 200 ¢m, = 1 em) .
M 1.33M 1.2Mer | Mr=¢:Mn [1.33M < As=39cm2 (D=2.5cm, 8 Mos )
Combination (kN-m) {(kN-m} (kN-m) {(kN'm) |1.2McrorMr| A's=20cm2 (D=25cm, 4 Nos }
1 662 881 OK £s=As/lAc = 0.0020
2 © 464 617 OK Lmin=10.03 fc/fy = 0.0018
3 A 958 2422 2422 OK P3> PMIN e O.K
4 730 971 OK c/de = - 0.02
5 657 873 OK c/de < 0,42 o 0K
c-C D-D
0I5 @125 D25 @250
Vs 777
=2 = . 2
& & = -
SIS :
TREEAS
NN 025 @125 YN 025 @125
1000 1000
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PILE (1,1} SECTION

NOMINAL RESISTANCES _
Unit Z=0m Z=tim Remark
Atal | Allowable |  Atwal | Allowable
Reinforcement mm 32-D28 16-D25
Arca As cm2 197.04 78.54

Combination 1 P kN 3226 9889 3226 19832 OK

M kN*m 2138 6552 945 5811 OK
Combination 2 P kN 1811 5398 1811 12396 OK

M kN'm 1838 5478 840 5754 OK
Cambination 3 P kN 2945 17198 2045 31210 OK

M kN+m 1174 6856 259 2745 OK
Combination 4 P kiN 2497 4598 2497 10284 0K

M kN-m 2829 5210 1316 5421 0K
Combination 5 p kN 1041 1600 1041 2029 0K

M KN-m 2635 | 4048 1316 2564 0K
STRESS

Stress of reinforcement & s (MPa) Stress of concrete o ¢ (MPa)
Actnal ] Allowable Actual Allowable Remark
Combination 1 111.6 220.6 B.94 12.26 OK
Combination 2 138.4 220.6 7.92 12.26 OK
Combination 3 -69.8 220.6 524 12,26 OK.
Combination 4 227.1 294.2 12.25 14,71 OK
Combination 5 2716 2942 11.60 14.71 OK
STRESS OF PILE CAP :
Actual (MPa) Allowable (MPa) Remak

Vertical Bearing Pressure gev= 2.74] oca=05x 0 ck=17.65 OK
| Vertical Punching Shear T¢ = 0.24 ta=0.88 OK
Horizontal Bearing Pressure ogch= 694! o'ca=03x0ck=1059 OK
Horizontal Bearing Pressure Tc = 0.43 ra=0.388 QK
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Bridge name

CATI TAC2 Bridge-Al

Pile Type Dia= 1500 mm Length= 55.0m
Bearing Capacity Qs= 14281 kN -Quit= 19582 kN
Longitudinal direction
Load Combination  |Displacement & (mm) | Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable] Pmax Allowable Pmin Allowable
Strength [-1 10.5 30 5045 8787 2893 -6188 OK
Strength -2 94 30 3256 8787 1497 -6188 OK
Strength 1-3 24 30 4146 8787 3792 -6188 OK
Extremme Event I-1 15.5 20 5176 8787 1987 -6188 0K
Extremme Event 1-2 15.8 20 4305 8787 758 -6188 OK
WALL .
Section A-A (h= 150cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢Mn [1.33M < As=30cem2 (D=22cm, 8 Nos )
Combination {kN'm) (kN-m) (kN'm) {kN-m} |i.2McrorMr} A's=8cm2 {D=l.6cm, 4 Nos }
: 1 333 443 OK Ps= AsfAc = 0.0020
2 257 342 OK omin=0.03 fe/fy = 0.0018
k! 49 65 1363 1422 OK fs> Ppmin - OK
4 364 434 OK c/de = 0.04
S 375 498 OK ¢/de <042 OK
Section B-B {h=40cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢Mn {1.33M < As=12cem2  (D=l.4cm, 8 Nos )
Combination {kN-m) (kN+m) (kN-m) (kN-m} |1.2Mcror Mr| A's=6cm2 (D=1.4cm, 4 Nos )
i 54 72 OK ps=As/Ac = -0.0031
pomin=0.03 fic/fy = 0.0018
98 98 O8> AmMin e OK
c/de = 0.05
clde <042 . QK
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6-fy Ifsa<0.6-fy
Combination (kN-m) (MPa} (MPa) (MPa)
1 72.28 159.4 98.8 229.5 OK
Stress
Actual Allowable Remark
fc tensile = 1.31 (MPa) fr=063:(f)° = 3.03 (MPa) OK
fc compress = .34 (MPa) fea = (Q.4fc = 9.41 (MPa) 0K
fs : = 4,92 (MPa) fea = 0.6fy = 229,48 (MPa) OK
A-A B-B
D16 @250 D14 @250
LA \l ) ' ~
= - |~ =2 ™~
= " RN
- \ e [
D22 @125 D14 @125
1500 1400
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FOOTING

B abutment 31.36 {(m}
SECTION C-C TOP FIBRE (h=200c¢m, b= 100cm)
M 1.33M 1.2Mer | Mr=¢Mn [133M < As=39cm2 (D=2.5¢m, 8 Nos )
Combination (kN'm) (kN 'm) (kN -m) (kN'm) |1.2Mcror Mr| A's =44 cm2 (D=2.7cm, 8 Nos )
1 0 0 OK ps=As/Ac = 0.0020
2 499 664 oK omin=0.03 fc/fy = 0.0018
3 0 0 2422 2344 OK Se 08T PN e 0.X
4 385 512 OK c/de = -0.01
5 829 1102 OK S clde< 042 e OK
SECTION C-C BOTTOM FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mcr | Mr=¢Mn [1.33M < As=44 cm2 (D=2.65cm, & Nos )
Combination : {kN-m) {kN-m) (kN'm) (kN-m) |1.2Mecror Mrj A's =39 em2 {D=2.5¢m, 8 Nos )
1 2475 3291 OK Ps=As/Ac = 0.0022
2 1781 2369 QK o min= 0,03 fe/fy = 0.0018
3 2073 2758 2422 2677 oK So 08T omin e 0K
4 2533 3369 QK c/de = 0.01
5 22501 - 2992 OK S olde<042 e OK
SECTION D-D BOTTOM FIBRE {h= 200 cm, = [00cm)
M 1.33M 1.2Mer | Mr=¢pMn [1.33M < As =44 cm2 (D=2.65cm, 8 Nos )
Combination | (kN-m) (kN-m) {(kN-m) (kN-m) [1.2Mcror Mr} A's =20 cm2 {D=2.5cm, 4 Nos )
1 934 1243 OK ps=AsfAc = 0.0022
2 589 783 OK o min =003 feidy = 0.0018
3 734 976 2422 2726 0K Jooops> pmin 0K
4 964 1282 OK c/de = 0.03
5 823 1095 OK S ofde<042 e OK
c-C D-D
D25 @125 095 @175
f L1
ol @ 122017 +— / / / /
[
g L g

T <
L%

L D28 @250 — st"\‘\\ 028 @250

AN\ 025 250 N\, 025 8250
ERNILO Lot )

L
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PILE (1,1} SECTION

NOMINAL RESISTANCES
Unit Z=0m Z=11m Remark
Atual | Allowable Atual ] Allowable
. Reinforcement mm 32-D32 16-D25
Area As " cm? 257.36 78.54
Combination | P kN 2893 10027 2893 18002 0K
M kN*m 2073 7184 952 5926 OK
Combination 2 P kN 1497 4681 1497 8896 OK
' M kN'm 1908 5968 860 5111 OK
Combination 3 P kN 3792 27617 3792 31953 OK
M kN+'m 811 5905 283 2382 OK
Combination 4 P kN 1987 3685 1987 6049 OK
M kN+m 3039 5637 1399 4259 0K
Combination 5 P kN 758 1198 758 1135 - OK
M kN-m 2969 4692 1399 2094 0K
STRESS
Stress of reinforcement & s (MPa) Stress of concrete & ¢ (MPa) Remark
Actual Allowable Actual Allowabie
Combination | -101.6 220.6 8.07 12.26 OK
Combination 2 1364 220.6 7.55 12.26 OK
Combination 3 -52.0 220.6 3.834 12.26 OK
Combination 4 2333 294.2 12.04 14,71 OK
Combination 5 2780 294.2 11.77 14.71 OK
STRESS OF PILE CAP .
' Actual (MPa) Allowable. (MPa) Remak
Vertical Bearing Pressure gcv= 293 o ca=0.5x o ck = 17.65 OK
Vertical Punching Shear Te = (.26 ta=0.38 OK
Horizontal Bearing Pressure gch= 737| o'ca=0.3x 0 ck = 10.59 OK
Horizontal Bearing Pressure Te = 0.46 ta=0.88 QK
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WALL

Section A-A (h=150¢cm, b= 100cm)
M 1.33M 1.2Mcr | Mr=¢Mn |1.33M < As=30cm2 (D=2.2cm, & Nos }
Combination (kN-m) (kN-m) (kN-m) (kN'm) [1.2McrorMr} A's=8cm2 (D=1.6cm, 4 Nos )
1 460 612 QK ps=As/Ac = 0.0020
2 434 578 QK pmin=0.03 fic/fy = 0.0018
3 203 270 1363 1422 oK J. ps> pmin —— OK
4 580 785 OK ¢/de = 0.04
5 598 795 OK S ofde <042 e 0K
Section B-B {h= 40cm, b= 100cm) .
: M 1.33M 1.2Mcr | Mr=¢Mn [1.33M < As=12cm2 (D=l.4cm, 8 Nos )
Combination (kN-m) (kN-m) (kN-m) &N-m) |L2MerorMrl A's=6cm2 (D=14em, 4 Nos )
i 54 72 OK ps=AsfAc = 0.0031
pmin=0.03 fe/fy = 0.0018
o8 S8 ps> pmin e~ OK
c/de = 0.05
S cfde<042 —— OK
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6-fy Ifsa<0.6'fy
- |Combination (kN-m) {MPa} {MPa) (MPa)
1 72.28 159.4 98.8 228.5 OK
Stress '

Actual Allowable Remark
fc tensile = 1.31 (MPa) fr=0.63-(f0* = 3.03 (MPa) oK
fc compress = 1.34 (MPa) fea = 0.4fc 9.41 (MPa) 0K
fs o= 4.92 (MPa) fsa = 0.6fy = 229,48 (MPa) 0K

A-A B-B
D16 @250 E‘?_@Q_EJ_Q_

. A N .
o 1A bt < »
2| ’ g W
— 1A U

e ]

e —N

D22 @129 D14 @125
500 | 10
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FOOTING

B abutment 24.10 (m)
SECTION C-C TOP FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢pMn [1.33IM < As=39¢m2 (D=2.5cm, 8 Nos )
Combination (kN-m) | (kN-m) (kN-m) (kN'm) [1.2Meror Mr| A's=39em2 (D=2.5¢m, 8 Nos )
1 346 460 OK Os=As/Ac = 0.0020
2 847 1126 OK pmin =003 fc/fy = 0.0018
3 0 0 2422 2363 oK 05> pmin 0.K
4 734 977 OK c/de = 0.00
5 1187 1578 OK Joo oolde<042 e OK
SECTION C.C BOTTOM FIBRE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢pMn |1.33M < As=39cm2 (D=2.5¢m, 8 Nos )
Combination {kN'm) (kN-m) (kN'm) (kN'm)} [1.2Mcror Mr| A's=39c¢m2 (D=2.5cm, 8 Nos )
1 1085 1443 OK ps=AslAc = 0.0020
2 664 883 OK omin=10.03 fc/fy = 0.0018
3 571 760 2422 2363 OK Oos> pmin - OK
4 1282 1705 OK cfde = 0.00
5 1080 1436 OK c/de <042 wwem— OK
SECTION D-D BOTTOM FIBRE (h= 200 cm, = 100cm) _
' M . § L3M 1.2Mer | Mr=¢Mn |1.33M < As=3%cm2 (D=2.5c¢m, 8 Nos )
Combination (kN'm) (kN-m) (kN'm) (kN'm) i1.2McrorMr| A's=20cem2 (D=2.5cm, 4 Nos )
1 1443 1926 OK 0s=As/Ac = 0.0020
2 1096 1458 OK pmin=0.03 fefy = 0.0018
3 1020 1356 2422 2422 OK ps> pmin e QK
4 1612 2145 ’ OK c/de = 0.02
5 1443 1919 OK ¢/de <042 e OK
C-C D-b
D25 8125 D25 @250
olf| jo A LLL
— -, . .
\M_ ANNRANRY —_—
W N 0256125 SRR D25 @125
® 1000 1000
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Abutment Type A-2

STABILITY CALCULATION

Longitudinal direction

Load Combination Displacement & (mm)| Bearing Capacity (T)} Uplift Capacity (T) Remarks
Actual |Allowable] Puax |Allowablel  Purin  |Allowable
Strength - I-1 5.1 30 61,10 112 30.87 -89 0K
Strength - 1-2 5.0 a0 47.02 112 11.32 -89 0K
Strength - 1-3 1.8 30 54.27 112 37.71 -89 QK
Extremme Event - -1 7.2 20 68.41 112 17.77 -89 OK
Extremme Event - 11 7.3 20 62.61 112 -1.96 -89 O.K
PILE SECTION
Checking stress
Load Combination _9s (kg/cm2) oc (kg/cm2) Remark
Actual |Allowable] Actual {Allowable
Combinaticn 1 1279.9 2250 08.1 125
Combination 2 1532.4 2250 92,4 125
Combination 3 -625.3 2250 47.5 125
Combination 4 2180.1 3000 133.1 150
Combination 5 2491.9 3000 1305 150
Notes:  os  Stress of reinforcement (kg/cm2)
oc  Stress of concrete (kg/cm2)
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Bending Moment of Pile A2-DP

<Longitudinal Direction, Extreme Event I-1>

— H= 15,53 tf & H= 15.53 tf
~17.62 O :

i/ T a1
11.84 3+
4.5 I

2=3.63 I 0=1.97

¥
(Pile Head: Rigid) (Pile Head: Hinge)

<Longitudinal Direétion, Strength 1>

< H= 11.17 tf “H= 1117 tf
-12,78___ ()

RGN 7 t
A 8.59 ?

9= 3.85 S 2= 1.87

(Pile Head: Rigid) (Pile Head: Hinge)

1I-3-43



1 X553 590 DT OSYOR T D TVHIY SLNEIULI WY 00OLE/ET 000T40T ava
SINAMLNASY f [mepea ™ ¥ |~ F F  [muviem| GETCO [EOK NDAIN @ { LOPE) LROFHVILL 20 KAISINIIY soemy notvissoco GBI | T Eam o v B
TANE AN Y wospoug | ovownnap [ [ o] FEVN LA 30 N NETE 1571VID0S TYMORLYNMELINI NYIVE 40 NDISHG 0FuY1ad
TLLLL DHOMVEG AR CEAOMMY | X8 (EOEHD | Xl TRV I VAL Aanig Yol AONEY OMLLIOHE ADNEEV NOLLY INIH LMY EAVN LaIcRd

R a0 %Iﬂ:&iﬂ _— i
v : - .
T | \ _ A ote Dl bl O 1N/
b ‘ T Qi Bl : ,
S W (D

i = *
O aﬁuﬂaﬂ_a\ — 3._0 w __/_-dﬁaa ._dwﬁ mqmq _ i s s
[ "] 5
NOLLVATTH waramma T0H) -
i s_azeiﬁj @
= s.m...... =m> /_
sl - :,w.. b
1 SRERATION | v [ g :
s al Hr -
Fhaer ™0 5 o1 ° _
WHMHM_ ﬂﬂ (hag: ¢
21 IH3 »i oINS 21 Tws 32 1W)E [Ei
= HIV1d NOLLDANNGD ONIGTEM XOg ONTIINCO o o5 | vy
o g g WS- Ll TR WERRT
@ a { 33 . | @ v ,I/ @ _1 _.I:I.Iiill..@
T AREAREERRRNANEAERIANANNENNERENREE! T LT N ks
S ) z MErErrbbe b EERFFFFEEEREE b e R R bR FEFPEREER] T TR ====E=Em MT
o ¥ _ e Om O Q' @_ﬁv_\ & EIHL
} L4 W THE iz

~r __EE__EZ:._ NI EEENENERE SR IR RN EEARRAEREN] ._._::___ =
i3S Esaa3a0a TN S SN SN s S5 TS n NS S = AN EEE| HHH
Ogr OF) @3 O @
W TS LIir4
WIS

WNOI=1 TTULDYU

L. :
© % | o 3 ——
R AEENENWER T T T I T T L T F L T T T L T T ] g -
R EREREERR | I I N A ! AR NN i | ~
il i L ITTTIITEL I | b B 5 B | 1 1
T .
O’ @ @y O _ ﬁﬂ_
'L L

a==

.
~—1

ass

Wol1 T-H1dDd

o 11344




TVATY SLMNEANE Y 30 MEIA TY¥EIED Go0T A WATAAT SooDERT | o [
are/se /Ly SINHWILEY T I F o7 |mums dh.ﬂdo!nng@ j-g_g_ﬂv!ﬂbﬁrs Jonmy Nouvesaoos SRl | T oome ez ivomi
EDANE VN VD L I I T I T FOVN LRLA, 4O NN 1SIVD08 TVNOUVNAAIN NVaVl 40 NOtS3q CH TV IAa
N Dl T AV AR CHADSLIV | A8 CBDOMID | A8 ORiY 428l VRS VAl EONEDY NI TONRTV NOLLV LN L BYN IT0N
(24 8 n ' 140 iShy | ISk ) BYR § CFRe o
i I¥l- (¥4 13 i ] Jy e § CYR [T B <4 ) w
r
| o o o | n || al| o boghe
F1AVL NOLLVAT 'l 30 NOLLVARIA
. LydS ONIMVHE ¥3aW1D
a:ﬂa,mnv T WY U ——— S ;
- A B0 noel T AT BT BT Bt T AT SR T e Y B
P : %._..,\.T..,.,_\._\._._;._.” .....\..U...,“.‘,. . "”n .m”u. .mw_. .mmu. .9. .au. .mﬁw. R c
; Mpivnimtigpen] i RS R L S el T o D
/ .smgi/umag./wﬁﬁs -l @ B & B
1 v T TV (I P NP A 1
@t 3N : .u. & & ¢ 4+ &
TIVM DV 40 TiVIad L U S
Wi
I Py Q
adT/t V-v¥zZ/l ’

L S EEEEEEREENE
o o el [l sl o ©

tn
o4 | -
- o= (| == Yo
= {BSH IWIS . ’ .
T10H HOHDNY 4O 1viad B et K E — o
b 3 TG T 8602 ml-ﬂ:_.
g + FM\_ 4y @it
i mT 7 WQﬂ - — Fmﬂ
@qﬁ% wa LR ATLY — 3.{ &
— W2
NOILVATTE AGiS Fazi 557
da-€v IdAL INIWLNAVY )
ol IW0S) .
INTFNLAGY 40 'TIVidd

11-3-45




D3 + ()Yl +HAS 0+ SISEL + IS0 + 1150 + IVASE L + ATE'0 * MASI0 + DA6 0
D3} + {Q)E4L + HBS'0 + SISE°L + WISO + T15°0 + FYISE'L + ATSE' L + MTS '+ + 00521
(DH4} - HASLE - STE0+ WISL L+ 11544 + HIG'0 + ATSE + + MAS' L + DA52'+

(e)H44 + SISE'E + HASE' L + AJE'0 + MASI'D + 2060

{Qig3t + HASL L + SISE'L + WISL'E + TISLE + HISE' L + AISE' L + MAS' L + DASZ'L

§ uolieuIquoY)
¥ UDIBLIUIGT)
g uonRuIquWoe)
T uoneUIqWOD
¢ uonBUIQWOD

glo'2 ¥at'i BES'Z §
LA 9L’} t52'e 4
224"~ 462 0L0'y €
99L 474 0152 z
161 ¥es 0L0% b
AW XH zd SUCIjBUIGWOD pRo‘]
3719Y1 NOIL¥NIBWOD QYO
Peoj peaq jo %z} 19 012 1=0) OJ - MenbyLe3 | z¥ |
0 0 PrC| 8AIT + peY| pRaQ -q
0 4] peo| puag -e
50°0% {1=u) 14 - @2i0j woog | 4}
id - peo eseundep jo %2 |L2¥ 23t rvz ey zh vz {5¢£7}'s"0=u) yg - eduo) Buyesg § o)
S98 BS} 022 68 6€ ¥S {se'1'6'0=u) 51 - sb1eyoins peoj eArt| 6
22 9 4} ag ot 2 pect qng -q
14 € g2 54 12 £Y pEo| UiBy -8
L9 6} gt brt ze €9 (5L'}'5°0=u) WI - soueMmojje peo| alwieui] | g
9 61 8 80} Ie z9 peoy qng -q
LEL 6€ 8L 822z |s9 otl peol wEK e
202 85 Skt LEE {96 as {s21'5o=ujT1-peclem| £
SpROT JuaIsuRl )
§59'2- (2Lt~ (696} 628’} {988  [¥E6 (5e°1°5'0=u} A3 - einssesd Yles [wINIBA | §
EEE'Z {850°F |Zev'L [es®  [8E  |#lS - (584 '6°0=u) 3Y] - einssaid yuea [BUOZIOH |, §
v68't 1e2E ovLs €68 JLOE  [Li¥ {(5€°1'6°0=u) H3 - sinsseid yuea jejuoTioy | ¢
6L P €9 legL’y |12y {o6E'4 (52'1'6'0=u) OQ - Wewnngy | ¢
T 52 8e S6 [T €8 (5°1°59°0=u) MQ - @oBjIns Butieep | Z
iL2 664 122 1ok |2e€  |69€ (s2'}'§'0=u) 0G - enpnnssadng | |
pwe| jusuruliad
<t 1>u = bsU RN | bRU | U | e | = suiey son
S810N Ay XH zd
='s w 50°0 =*g L 06EL  DQwellingy

{WT'R=H) TV INTININGV VA VUL TIVIAS - SNOLLYNISTINOD QVOT T

II-3-46



WALL

Section A-A {h=150cm, b= 100cm)
M 1.33M 1.2Mcr | Mr=¢Mn {1.33M < As=30cm2 (D=2.2cm, 8 Nos )
Combination (kN-m) {(kN-m) (kN-m) (kN'm) [1.2McrorMrl A's=8cm2 (D=1.6cm, 4 Nos )
1 325 432 OK ps=As/Ac = 0.0020
2 283 377 OK pmin=0.03 fe/fy = 0.0018
3 96 128 1363 1422 OK 0s> pmin 0K
4 395 525 OK c/de = (.04
5 - 402 534 QK c/de <042 o OK
Section B-B {h=40cm, b= 100cm) :
M 1.33M 1.2Mer | Mr=¢pMn [1.33M < As=12cm2 (D=1.4cm, 8 Nos )
Combination {(kN-m) (kN-m) | (kN-m) (kN-m) [1.2MecrorMr] A's=6cm2 (D=1.4cm, 4 Nos )
] 54 72 : . 0K ps=As/Ac = 0.0031
' pmin =003 fe/fy = 0.0018
98 98 ps> pmin —— OK
c/de = : 0.05
c/de <042 —— OK
FOR SERVICE LIMIT STATE
Cracking
M fsa fs 0.6y Ifsa<0.6-fy
Combination (kN*m) (MPa) | - (MPa) {(MPa)
1 72.28 1594 98.8 229.5 OK
Stress :

Actual Allowable : Remark
fctensile = 1.31 (MPa) fr=063-(fc) = 3.03 (MPa) OK
fc compress = 1.34 (MPa) fca = 0.4fc = 9.41 (MPa) OK
fs = 4.92 {MPa) fsa = 0.6fy = 229.48 (MPa) OK

A-A B-B
D16 @250 ‘D14 @250
\ ' [
-~ [~
g o ‘ =N
— L~ }A
14 J\‘ L] ™
D22 @175 D14 @125
1500 400
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FOOTING

B abutment 24.10 {m)
SECTION C-C TOP FIBRE {h=200cm, b= 100cm)
M 1.33M 1.2Mcr Mr:d)Mn 1A3M < As=39em2 (D=2.5¢m, 8 Nos )
Combination (kN*m) (kN-m) {kN'm} (kN'm) [1.2Mcror Mrj A's=39cm2 (D=2.5cm, 8 Nos )
] 172 229 0K 05= AsiAc = 0.0020
2 690 918 Ok O min= 0,03 fe/fy = 0.0018
3 0 0 2422 2363 0K Ps> Omin  ee-- 0.K
4 550 731 0K ¢/de = 0.00
S 1009 1342 0K c/de <042 o 0OK
SECTION C-C BOTTOM FIBRE {h= 200 cm, = 100¢cm)
M 1.33M 1.2Mer | Mre¢pMn |1.33M < As =39 cem2 (D=2.5cm, 8 Nos )
Combination {(kN-m) (kN-m) (kN -m) (kN-m) [1.2MerorMr] As=39cm2 (D=2.5cm, 8 Nos )
1 1156 1538 ' OK Os=AslAc = 0.0020
2 615 818 OK pmin =003 felly = 0.0018
3 714 950 2422 2363 OK 05> pmif e OK
4 1274 1695 OK cfde = ' 4.00
5 1038 1380 OK cfde <042 oo QK
SECTION D-D BOTTOM FIBRE (h= 200 ¢m, = [00cm)
M- 1.33M 1.2Mer | Mi=¢Mn |1.33M < As=39cm2 (D=2.5¢m, 8 Nos )
Combination {kN-m} (kN"m) (kN-m) (kN'm) {1.2McrorMr| A's=20cm2 (D=2.5¢m, 4 Nos )
1 852 1133 OK Ps=As/Ac = 0.0020
2 - 593 788 0K o min=0.03 fo/fy = 0.0018
3 630 2318 2422 2422 L QK s> pmin i—— OK
4 911 1211 OK c/de = 0.02
5 804 1069 OK c/de <042 e OK
c-C D-D
D25 @125 025 @250
ol @ e L
g T T 8 % +
. .
Rifs: “‘T‘ﬁ S RRNERY |
! AR 0258125 N D25 @125
©f L (3)) 1000 1000
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Abutment Type A-3

STABILITY CALCULATION

Longitudinal direction

Load Combination Displacement § (mm) Bearing Capacity (T)] Uplift Ca acity (T) Remarks
Actual |Allowable] P, jAllowabte] P.;,, |Allowable
Strength - I-1 4.9 30 66.57 111 37.79 -88 0K
Strength - -2 4.6 30 46.64 111 17.72 -88 0.X
Strength - I-3 1.6 30 61.27 1 43.09 -88 0.
Extremme Event - 1-1 6.9 20 - 70.64 111 25.53 -88 0.X
Extremme Event - I-1 7.0 20 - 62.80 111 484 -88 0K
PILE SECTION
Checking stress
Load Combination os (kg/cm2) oc (kg/cm2) Remark
: . Actual [Allowablel Actual jAllowable
Combination 1 1342.3 2250 105.3 125
Combination 2 1657.3 2250 98.2 125
Combination 3 -674.0 2250 50.4 125
Combination 4 2479.1 3000 1459 150
Combination 5 29135 3000 1434 150
Notes: o5  Stress of reinforcement (kg/cm2)
ac  Stress of concrete (kg/cm2)
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Bending Moment of Pile A3-DP

<Longitudinal Direction, Extreme Event I-1>

« H= 14,92 tf «~ H= 14.82 tf

-16.99 () -
: SRR PR 11.47
3.87 ? I

1;

2= 3.64 1 Q= 1.87
i i
(Pile Head: Rigid) (Pile Head: Hinge)
<Longitudinal Direction, Strength I>
< H= 10.56 if < H= 108.56 tf
-12,88_ ()

_‘—_-_—-H“:- . fm}m— | IR 812 1
2.73 ? . T >

|

o
it

3.65 | 1 9= 1.87

1 }

(Pile Head: Rigid) (Pile Head: Hinge)
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Lengitudinal direction

Load Combination  [Displacement § (mm) | Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable] Pmax Allowable Prin Allowable
Strength 1-1 13.6 30 4315 7061 1211 -4913 OK
Strength 1.2 11.2 30 2689 7061 464 -4913 OK
Strength |3 1.8 30 2947 7061 2579 4913 OK
Extremme Event 1-1 17.6 20 4285 7061 555 -4913 0K
Extremme Event [-2 18 20 3721 7061 -289 -4913 0K
WALL
Section A-A (h= 150 ecm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢pMn |1.33M < As=30cm2 (D=2.2¢cm, 8§ Nos )
Combination (kN-m) (kN 'm) (kN-m) (kN°m) [1.2McrorMrl A's=8cm2 (D=1,6cm, 4 Nos )
1 138 184 OK Os=AslAc = 0.0020
2 98 130 ‘OK L min=0.03 f'c/y = 0.0018
3 25 33 1363 1422 OK O5> omin e QK
4 143 191 OK c/de = 0.04
5 144 191 Q0K o/de<042 wm OK
Section B-B : ' {h= 40 cm, = 100cm)
M 1.33M I.2Mer { Mr=@Mn [1.33M < As=12em2 (D=14cm, 8 Nos ) |
Combination (kN'm} | (kN'm) {kN-m) (kN'm) [{1.2McrorMr| A's=6cm2 (D=14cm, 4 Nos )
1 54 72 ~OK ps=As/Ac = 0.003)]
O min=0.03 fio/fy = 0.0018
98 98] 058> pmin OK
c/de = 0.05
c/de <042 e OK
FOR SERVICE LIMIT STATE
Cracking
' M fsa fs 0.6-fy |fsa<0.6fy
Combination (kN -m) {MPa) {MPa) (MPa)
i 72.28 - 159.4 98.8 229.5 OK
Stress
Actual Allowable Remark
fotensile = 1.31 (MPa) fr=0.63-(f)™® = 3.03 (MPa) OK
fc compress = 1.34 (MPa) fca = 0.4fc = - 9.41 (MPa) OK
fs = 4.92 (MPa) fsa = 0.6fy = 229.48 (MPa) OK |
' AA B-8
D16 @250 D14 @250
r/ﬁ J\'— b \
efl & g = ’ g o
= A i N
g~ ,\r 1 =
022 8125 P11e125
| 1500 400 L
M -

11-3-54



FOOTING

B abutment 7.50 (m}
SECTION C-C TOF FIBRE (h=200cm, b= 100cm)
M 1.33M P2Mer | Mr=gpMn [1L33M < As=3%cm?2 {D=2.5cm, 8§ Nos )
Combination (kN-m) (kN-m)} | (kN'm) (kN-m) {1.2Mcror Mr[ A's=39em2 (D=2.5cm, 8 Nos )
1 224 298 OK ps=AslAc = 0.0020
2 407 542 OK omin=0.03 fe/ty = 0.0018
3 0 0 2422 2363 OK ps> pmin —em 0K
4 434 577 OK c/de = 0.00
5 648 862 OK c/de <042 ——- OK
SECTION C-C BOTTOM FIBRE (h=200cm, b= 100em)
M 1.33M 12Mer | M= Mn [133M < As=39cm2 (D=2.5cm, 8 Nos )
Combination {kN'm) (kN-m) (kN-m) (kN-m) |1.2Mcror Mr| A's=39cm2 (D=2.5cm, 8 Nos )
1 907 " 1206 OK Os=As/Ac = 0.0020
2 442 588 OK pmin=0.03 fe/fy = 0.0018
3 469 624 2422 2363 QK ps> pmin -  OK
4 897 1193 OK c/de = . 0.00
5 773 1027 OK c/de<042 -—— OK
SECTION D-D BOTTOM FIBRE - (h= 200 ¢m, = 100¢cm) :
: M 1.33M 1.2Mcr | Mr=ddMn [1.33M < As=39cm2 (D=2.5¢cm, 8 Nos )
Combination {(kN-m) (kN-m) (kN-m) (kN'm) [1.2Mcror Mrj A's=20em2 (D=2.5cm, 4 Nos }
! 1182 1572 QK Ds= As/Ac = 0.0020
2 717 954 OK pmin=0.03 fe/fy = 0.0018
3 744 990 2422 2422 OK ©5> pmin 0K
4 1173 1560 CK c/de = 0.02
5 1048 1394 OK c/de< 042 - OK
c-C D-D
D25@125 D25 @250
(777777 777
@ AL LIS 7 7 77
AAERANY
NIy 025 125 PRURRIR D25 €125
1000 1000
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Abutment Type A-7

STABILITY CALCULATION

Longitudinal direction

11-3-56

Load Combination Displacement 8 (mm)| Bearing Capacity (D] Uplift Capacity (1) Remarks
Actual |Allowablel Prax |Allowablel P Allowable
Strength - I-1 5.1 30 7740 95 16.51 -76 0.X
Strength -1-2 4.3 30 46.69 95 6.90 -76 0K
Strength - I-3 0.9 30 55.10 95 38.82 -76 QX
Extremme Event - I-1 6.6 20 76.06 95 6.19 -76 0K
Extremme Event - I-1 6.7 20 67.96 95 9.63 -76 0K
PILE SECTION
Checking stress
Load Combination os (kg/cm2) o (e/cm2) Remark
Actual |Allowable] Actual |Allowable
Combination 1 1496.4 2250 93.2 125 0K
Combination 2 - 1539.6 2250 81.5 125 OK
Combination 3 -540.5 2250 39.9 125 QK
Combination 4 2415.1 3000 123.3 150
Combination 5 27539 3000 120.8 150
Notes:  os  Stress of reinforcement (kg/cm2)
oc  Stress of concrete (kg/cm2)




Bending Moment of Pile A7-DP

<Longitudinal Direction, Extreme Event [-1>

< H= 13.46 tf ' H= 13,46 {f

-14,18 ) -

3.77

9= 3.47 1 0= 1.87

(Pile Head: Rigid) (Pile Head: Hinge)

<Longitudinal Direction, Strength I>

- H= 10.08 tf < H= 10.08 tf
-18.39 [ _

=T oo wm-——"?
5 89 ? T.75 1

0= 3.42 | 1 0=1.87

(Pile Head: Rigid) (Pile Head: Hinge)
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WALL

Section A-A (h= 150 cm, b= 100cm)
M 1.33M 1.2Mor | Mr=¢Mn {1.33M < As=30cm2 (D=2.2cm, 8 Nos )
Combination (kN-m) (kN'm) (kN-m) (kN'm) [l.2MecrorMr|{ A's=8cm2 (D=t.6cm, 4 Nos )
1 325 432 OK ps=AsiAc = 0.0020
2 232 09 QK 2 min=0.03 fc/fy = 0.0018
3 57 75 1363 1422 OK ps> pmin ~—— QK
4 . 341 453 OK c/de = 0.04
5 348 463 OK c/de <042 —— OK
Section B-B {(h=40cm, = 100cm) :
. M 1.33M 1.2Mer. | M= Mn |1.33M < As=12em2 (D=1.4cm, 8 Nos )
Combination {kN-m) (kN-m) {(kN-m) (kN'm) J1.2McrorMrl A's=6cm? (D=l.4cm, 4 Nos )
i 54 72 OK Ps=As/Ac = 0.0031
£ min=0.03 feify = 0.0018
98 98 £s> Prmin OK -
c/de = - (.05
c/de <042 e 0K
FOR SERVICE LIMIT STATE
Cracking
M fsa s 0.6-fy |fsa<0.6-fy
Combination (kN-m) (MPa) (MPa) (MPa)
1 72.28 1594 98.8 229.5 OK
Stress
Actual ~ Allowable Remark
fctensile = 1.31 (MPa) fr=063-(f)° = 3.03 (MPa) OK
fc compress = 1.34 (MPa) fea = 0.4fc = - 9.41 (MPa) OK
fs = 4,92 (MPa) fsa = 0.6fy = 229.48 (MPa) 0K
A-A _ B-B
D16 @250 D14 @250
’\l ,4' > .
X ™
[ ' f//-‘ . e < \\‘\
g h 7 =N\
§$ '\ L Iy
1900 400
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FOOTING

B abutment 24.10 (m)
SECTION C-C TOP FIBRE (h=200cm, b= 100cm)
M [.33M 1.2Mer | Mr=¢Mn {1.33M < As=3%em2 (D=25cm, 8 Nos )
Combination (KN-m) {kNm) (xN'm) (KN'm) i1.2McrorMrj A's=3%cm2 (D=2.5¢cm, 8 Nos )
1 380 506 0K ps=AsiA¢c = 0.0020
2 8411 1118 0K Oomin=0.03 feffy = 0.0018
3 0 0 2422 22935 OK O8> pmin ——— OK
4 786 1045 OK c/de = 0.00
5 1220 1623 OK cfde <042 — 0K
SECTION C-C BOTTOM FIBRE (h= 200 cm, = 130cem)
M 1.33M 1.2Mer | Mr=¢ Mn ]1,33M < As=39cm2 (D=2.5¢m, 8 Nos )
Combination {kN-m) {kN-m) {kN-m) (kN'm) |1 2McerorMr] A's=39%cm2 (D=2.5¢m, 8§ Nos )
] 1125 1496 OK Ds=As/Ac = 0.0020
2 423 562 _ OK 2 min =003 fc/fy = 0.0018
3 687 913 2422 2295 OK ps> pminy —— 0K
4 1182 1573 OK c/de = 0.00
5 942 1252 OK c/de<042 —— QK
SECTION D-D BOTTOM FIBRE {h= 200 cm, = 100cm)
M 1.33M 1.2Mcr | Mr=¢Mn |1.33M < As=39cm2 (D=2.5¢m, § Nos )
Combination (kN-m) {kN'm) (kN-m) {kN-m} |1.2McrorMr| A's=20cm2 (D=2.5¢m, 4 Nos }
| 755 1004 OK £s=AslAc = 0.0020
2 456 606 QK £ min=0.03 feify = 0.0018
3 535 712 2422 2383 . 0K £s> pmin 0K
4 783 1042 OK c/de = 0.02
5 715 951 0K clde<042 —0n 0K
C-C D-D
D25 @i25 s 025 @250
— s
_ g T 7 2
I & & = -
Ll L |
TT h‘% Spe— g LS,
N\ D25 @125 SO 025 @125
© ® 1000 1000
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Abutment Type A-9

STABILITY CALCULATION

Longitudinal direction

Load Combination acement & (mm) Bearing Capacity (T} Uplift Capacity (T) .R omarks
Actual |Allowable| P,.. |Allowable] P.. [Allowable
Strength - I-1 48 30 71.80 116 3513 -92 0OX
Strength - I-2 4.2 a0 44.65 116 19.02 -92 O.K
Strength - 1-3 1.1 a0 64.90 116 42.02 92 O.K
Extremme Event - 1.1 6.8 20 73.51 116 22,44 92 0.X
Extremme Event - [-1 6.9 20 65.24 116 2.81 -92 0OX
PILE SECTION
Checking stress
5
Load Combination o8 (kg/cm2) oc (kg/cm?) Remark
Actual |Allowable| Actual |Allowable :
Combination 1 12999 2250 1014 125
Combination 2 1444.3 2250 89.6 125
Combination 3 -623.7 2250 459 125
Combination 4 2472.0 3000 1427 150
Combination 5 2888.9 3000 140.3 150
Notes: g5  Stress of reinforcement (kg/cm2)

oc  Stress of concrete (kg/cm2)
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Bending Moment of Pile A9-DP

<Longitudinal Direction, Extreme Event I-1>

<« H= 14.65 f e W= 14.65 tf
-16.56 )

S M7/ R
Z 11.271
3.83 I

2= 3.62 i = 1.87
i
}

(Pile Head: Rigid) (Pile Head: Hinge)

<Longitudinal Direction, Strength I>

& H= 1822 tf ' < H= 10.22 tf
~11.63 ¢ — |
R/ ——
7.8 ?
2.68 6;;
!
i
Q=13.62 o I =17
(Pile Head: Rigid) (Pile Head: Hinge)
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