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Bridge name TRA ON-P1

Pile Type Dia= {500mm Length= 77.0m
e e
Bearing Capacity Qs= 20867 kN Quit= 23253 kN
] == -]
Longitudinali direction
Load Combination  |Displacement § x(mm}| Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable| Pmax Allowable Pmin [ Allowable
Strength 1-1 24 30 5737 10239 4288 -8953 OK
Swength -2 2.5 30 5453 10219 3915 -8953 OK
Strength I-M1 0.2 30 2906 10219 2694 -8951 OK
Strength 1-V 2.0 30 5361 10219 4171 -8953]  OK
Extremme Event -1 i0.2 20 6271 10219 2217 -8953 O.K
Extremme Event I-2 10 20 5080 10219 1137 -8953 OK
Service-1 2.1 15 4287 6541 33571 -5482 OK
Transverse direction
Load Combination  |Displacement & y(mm)] Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable| Pmax | Allowable Pmin | Allowable
Strength I-1 0 30 5053 10219 - 5013 -8953 OK
Strength -2 0 30 4684 10219 4684 -8953 0K
Strength 1-1m 1.3 30 3065 10219 2535 -8953 OK
Strength -V 0.7 20 4905 10219 4627 -§953 OK
Extremme Event 1-] 5.5 20 5073 10219 3415 -8953 O.K
Extremme Event I-2 5.5 30 3937 6541 2280 -§953 OK
Service.§ 1.0 15 3969 6541 36751 -5482 OK
SECTION CALCULATION
A.BODY .
LOAD COMBINATION TABLE
No Load combinations Pz Hx My Hy Mx
1 STRENGTH-I-1 2066.5_ =327 -519.0 0.0 0.0
2 STRENGTH-I-2 1932.5 -32.7 -565.9 4.0 4.0
3- STRENGTH-III 1,158 0 -111 is 253
4 STRENGTH.V 1,966 25 -439 17 112’
5 EXTREME EVEN-I- 1 1,753 -160 -1,058 -113 -579
6 EXTREME EVEN-I-2 1,284 -16D -1,00] -3 -579
7 EXTREME EVEN-1I 0 ¢ 0 0 G
8 SERVICE-I 1,576 -1% -320 17 112
1 STRENGTH-I 1.25DC + 1.SDW + 1.75LL+ L.75IM + L7SBR + {.0WA
2 STRENGTH-II 0.9DC + 0.65DW + 1.0WA + 1.4WS
3 STRENGTH-V 1.25DC + 1.5DW + L.35LL + 1.351M + 1.35BR + .OWA + 04WS + 1 OWL
4 EXTREMEEVEN.I-1 1.25DC + 1.5DW + 0.5LL + 0.51M + 0.5BR + 1.0WA + 1.0EQ
5 EXTREME EVEN.![-2 0.9DC + 0.65D'W + 0,5LL + 0.51M + 0.5BR + 1.0WA + LOEQ .
6 EXTREME EVEN-II 0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + 1.OWA + 1.0CV
7

SERVICE-1 1.0DC + 1.0DW + 1.0LL + 1.0IM + 1.OBR + 1.0WA + 0.3WS + 1L.OWL +1.0CV

SECTION CALCULATION SECTION A - A

Combipation : [ 2
Actual Momeént kKN.m| - 5090{20270; 9816]|12592
Allowable Moment kN.m 19447177482{21830127998
e OKj _____OK]
Reinforcement D25 @ 125
A-A
408 125=5000
D25 '
N - -~
*
' Eote
n an:smo 1
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FOOTING

B pier 10.50 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h= 200cm, b= 100cm)
M 1.33M 1.2Mer | Mi=¢@Mn |1.33M < As=40cm2 (D=3.2¢m, 5 Nos )
Combination (kN-m) {kKN-m) (kN-m) (kN'm) i1.2Meror Mr} A's=11cm2 (D=2.2cm, 3 Nos )
] 1180 1570 0K pPs=AslAc = 0.0020
2 1110 1476 OK omin=0.03 f/fy = 0.0018
3 547 727 2422 2491 OK . PS> pmin e 0K
4 1087 1446 ' 0K clde = 0.04
5 1313 1746 OK Soo ofde <042 - OK
6 1085 1443 OK
SERVICE LIMIT STATE
{h=200em, b=100cm)
As =40 ecm2 (D=3.2cm, 5 Nos ) Als=11 cm2 (D=2.2¢m, 3 Nos )
Cracking .
M fsa fs 0.6-f'y fsa < 0.6-fy
Combination (kN-m) {MPa) (MPa) (MPa)
7 869.46 11% 119 229 OK
Stress :

Actual Allowable Remark
fc tensile = 1.25 (MPa) fr = 0.63-(fc)™* = 3.03 (MPa) 0K
fc compress = 1.28 (MPa) feca = 0.4fc = 9.41 (MPa) OK
fs = 8.08 (MPa) fsa = 0.6fy = 229 48 (MPa) OK

: D22 @300
ot ,l; 1: .
28l =~ -
L RRRE
h 032 @200
PILE (1,}) SECTION 1000
NOMINAL RESISTANCES
Unit Z=5m Z=m - Remark
- | Awal | Allowable Atual Allowabl
Reinforcement mm 14-D25 14-D25
Area As cm2 68.72 68.72

a. Longitudinal direction
Combination 1 P kN 4288 32386 K

M kN'm 267 2019 OK
Combination 2 p kN 3915 31828 QK

M kN-m 284 2311 OK
Combination 3 P kKN 2694 34891 OK

M kN-m 40 518 OK
Combination 4 p kN 4171 32907 OK

M kN-m 220 1734 0K
Combination 5 P kN 2217 11397 0K

M kN*m 1074 5520 O.K
Combination 6 P kN 1137 3122 O.K

M kNm 1074 2948 0K
Combination 7 P kN 3357 33436 CK

M kN"m 144 1430 0K

I1-3-71




Unit Z=5m | Z=m Remark
Atual | Allowable |  Atwal | Allowable
Reinforcement mm 14-D25 14-D25 B
Area As cm2 68.72 68.72 |
b. Transverse direction
Combination 1 . P kN 5013 35807 Ok
M kN-m 0 o | 0K
Combination 2 P kN 4684 35807 OK
M kN'm 0 0 OK
Combination 3 p kN 2535 31843 OK
M kNm 183 2303 OK
Combination 4 P kN 4627 34668 O.K
M KN+m 89 666 0K
Combination 5 P kN 3415 22419 OK ]
M kN*m 822 5399 0K
Combination 6 P kIN 2280 16302 0K
' M kN+'m 822 5879 QK
Combination 7 p kN 3675 34210 0K
M kN-m 103 2960 0K
STRESS
Stress of reinforcement ds {MPa) Stress of concrete de (MPa) Remark
Actual 1 Allowable “Actual | Allowable
a. Longitudinal direction
Combination 1 -55.2 220.6 3.83 12.26 OK
Combination 2 -53.6 220.6 3.76 12.26 OK
Combination 3 -253 220.6 1,72 12.26 OK
Combination 4 250.6 ] 220.6 3.50 12.26 OK
Combination 5 -86.3 294.2 635 14.7} OK
Combination 6 175.7 2942 6.96 14.71 OK
Combination 7 -39.2 176.5 2,70 9.81 OK
b, Transverse direction
Combination 1 L_ -40.1 220.6 2.68 12,26 OK
Combination 2 -37.5 220.6 2.50 12.26 OK
Combination 3 314 2206 223 12.26 0K
Combination 4 25 206 288 1226 | oK
Combination § -75.1 2942 558 14.71 OK
|Combination 6 669 2942 512 14.71 OK
Combination 7 -36.0 176.5 247 9.81 oK
STRESS OF PILE CAP . :
o Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure Teov= 355 oca=05xock=11.77 OK
1Vertical Punching Shear Te¢ = 0.31 ta=0.88 OK
Horizontal Beari;ig Pressure Gch= 3.35 o'ca=03xock=7.06] OK
Horizontal Beaii:i;lg Pressure Te = 0.21 ta=088 OK
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Bridge name

Pile Type

Bearing Capacity

Longitudinal direction

CAI RANG-P2

Dia= 1500 mm Length= 490 m
e —————

Qs= [I7519kN Qult= 19905 kN
e ] [rEEE et O]

Load Combination  |Displacement 8 x(mm) | Bearing Capacity (kN} | Uplift Capacity (kIN) Remarks
Actual | Aliowable| Pmax Allowable Prain Allowable
Strength | 5.6 30 7249 5071 3506 -7110 OK
Strength 1 2.1 30 3825 9071 2564 - 7110 OK
Swrength V 1.9 30 5785 9071 4508 -7110 OK
Extrerame Event I-1 8.3 20 7027 9071 2487 =G 0.K
Extremme Event 1-2 10.2 20 6188 907} 566 -7110 OK
Extrernme Event 11 5.9 30 5041 9071 1713 -7110 0K
Service | 6.1 15 5447 5894 2658 -4197 oK

Longitudinal direction

Load Combination  |Displacement & y(mm)| Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable Pmay i Allowable Pmin Allowable
Strength 1 0.6 310 5480 9071 5275 : -7110 OK
Strength I 29 30 4071 9071 2318 -7110 Ok
Strength V 1.5 30 - 5558 5071 4735 -7110 OK
Extremme Event 1-} 7.4 20 6554 9071 2921 -7110 0K
Extremme Event 1-2 1.4 20 5213 9071 _ 1540 ST QK
Extremme Event I 6.2 30 4810 9071 1943 -7110 OK
Service | 2.4 15 4491 5894 3614 -4197 OK
SECTION CALCULATION
A, BODY
LOAD COMBINATION TABLE
No.  Load combinations Pz Hx My Hy Mx

1 STRENGTH-1 3823 274.2 3151 43.2 143

2 STRENGTH-1lI 2132 111.0 958 161.0 1567

3 STRENGTH-V 3611 88.0 1122 88.0 723

4 EXTREME EVEN-I-1 3254 346.0 2657 330.0 2137

5 EXTREME EVEN-1-2 2298 © 4430 3430 330.0 2137

6 EXTREME EVEN-1l 2298 317.0 2309 376.0 1762

7 SERVICE-] 2829 201.0 2167 88.0 723

1 STRENGTH-I 1.25DC + LSDW + 1L.75LL + 1.75IM + 1.75BR + LOWA +1.75CE+ IFR(b)*1TG+1SE

2 STRENGTH-1l 0.9DC + 0.65DW + 1.0WA + 1.4WS ++ IFR(a)+TG + SE

3 STRENGTH-V 1.25DC + 1.5DW + 1.35LL + 1.35IM + 1.35BR + 1L.OWA + 0.4WS + | OWL

4 EXTREME EVEN-I- 1 1.25DC + 1.5DW + 0.5LL + 0.5IM + 0.5BR + 1.0WA + L.OEQ

5 EXTREME EVEN-1-2 0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + 1.LOWA + 1.0EQ +1.0FR(a}

6 EXTREME EVEN-il 0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + 1LOWA + 1.0CV ++0.5CE+1.0FR(a)

7 SERVICE-]

1.0DC + 1.0DW + 1 OLL + 1.0IM + 1.OBR + L.OWA + 0.3WS + 1.0WL +1.0CV++1.0CE+
+0.5TG+0.58E

SECTION CALCULATION SECTION A - A

Combination

1 2

Actual Moment

kN.mf  30901[ 37481} 33637122536

Allowable Moment

kKN.m| 110609;134175]i42314|9539%

oK OK
Reinforcement 2 layers D25 @ 125
A-A
- 28 0175:3500 -
[ g |
e Lidae ME s
B "
o
B%U@
- s &
L L 26812523500 J
] £
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FOOTING

B pier 11.30 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h=300¢m, b= 100cm)
M 1.33M P.2Mcer | Mr=¢Mn |1.33M < As=64cm2 (D=3.2cm, 8 Nos )
Combination (kN*m) (kN -m) {(kN‘m) (kN-m) |1.2Mcror Mr} A's=39cm2 {D=2.5cm. 8 Nos )
] 3684 4899 OK Os=As/Ac = 0.0021
2 1820 2420 . OK pmin=0.03 f/fy = 0.0018
3 2809 3736 5452 6041 OK . ps> pmin - OK
4 551 4723 OK c/de = 0.02
5 3231 4297 0K Jeo ofde< 042 o 0K
6 2546 3386 OK
SERYICE LIMIT STATE
(h=300cm, b= 100cm)
As =64 ¢cm2 (D=3.2¢cm, 8 Nos ) A's =39 cm?2 (D=2.5cm, 8 Nos }
Cracking .
M fsa fs 0.6:fy fsa < 0.6-fy
Combination (kN-m) (MPa) {MPa) (MPa)
7 2736.45 126 153 229 OK
Stress
Actual Allowable Remark
fc tensile 1.75 (MPa) fr=063-(fc)”® = 3.03 (MPa) OK
fc compress = 1.79 (MPa) feca = 0.4fc = 9.41 (MPa) OK
fs = 11.48 (MPa) fsa = 0.6fy = 22948 (MPa) QK
D25 @125
AN
g
MANRENRN D32 @125
PILE (1,1} SECTION 1000
NOMINAL RESISTANCES .
Unit Z=5m Z=11m Remark
Atual | Allowable |  Atual | Allowable
Reinforcement mm 14-D28 14-D25 ‘
Area As cm2 86.21 68.72 S
a. Longitudinal direction
Combination 1 : P - kiN 3506 25876 3506 30032 OK
M kN-m 649 4789 369 3160 OK
Combination 2 P - kN 2564 30595 2564 32607 OK
M kKN'm 263 3133 149 1900 OK
Combination 3 P - kN 4508 - 33693 4508 34306 OK
M kN-m 208 1556 118 900 OK
Combination 4 P kN 2487 13778 2487 22190 0K
: M kN'm 1672 5937 609 5438 0K
Combination 5 P kN 566 910 566 1718 0K
: M kN-m 1301 2094 740 2247 G.K
Combination 6 P kN 1713 13525 1713 21978 OK
M kN-m 750 5922 426 5472 0K
Combination 7 P kN 2658 24512 2658 26772 0K
M kN+m 557 5134 433 4358 0K
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11-3-81 .

Unit Z=5m 7=l m Remark
Atal [ Allowable | Awal | Allowable
Reinforcement mm 14-1328 14-D25
Area As cm2 86.21 68.72
b. Transverse direction :
Combination 1 P kN 5275 35113 5275 35084 OK
M kN'm 102 681 58 387 OK
Combination 2 P kN 2318 27054 2318 30684 OK
M kN+m 381 4444 217 2867 OK
Combination 3 P kN 4735 33813 4735 34371 OK
.M kN-m 208 1486 118 859 OK
Combination 4 P kN 2621 17004 2920 24641 QK
M kN'm 1032 6006 587 4949 0K
Combination 5 P kN 1540 6952 1541 15393 0K
M kN-m 1032 4657 587 5863 0K
Combination 6 P kN . 1943 12818 1943 21356 OK
. M kN‘m 890 5868 506 5562 QK
Combination 7 P kN 3614 32535 3614 32921 oK
M kN-m 244 2194 189 1726 0K
STRESS
Stress of reinforcement ds (MPa) Stress of confrete dc (MPa) Remark
Actual | Allowable Actual | Allowable
a. Longitudinal direction
Combination 1 -78.6 220.6 5.60 12.26 OK
Combination 2 -38.9 220.6 2.74 12,26 OK
Combination 3 -52.5 220.6 3.62 12.26 OK
Combination 4 -90.9 220.6 6.65 12.26 OK
Combination 5 276.1 204.2 8.47 14.71 oK
Combination 6 -64.6 294.2 4,72 14.71 OK
Combination 7 -62.1 176.5 4.45 9.31 OK
b. Transverse direction
Combination 1 0.0 0.0 0.00 0.00 OK
Combination 2 -51.8 220.6 3.45 12.26 OK
Combination 3 -31.9 220.6 2.17 12.26 OK
Combination 4 -51.2 220.6 343 12.26 . OK
Combination 5 -98.6 220.6 7.31 1226 | oK
Combination 6 -10.9 294.2 5.29 14.71 0K
Combination 7 -40.8 176.5 2.75 9.81 OK
STRESS OF PILE CAP
Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure Jev = 4.10 o ca=0.5x g ck = 17.65 OK
Vertical Punching Shear . Te = 0.18 : ta=0.88 OK
Horizontal Bearing Pressure och= 4.00f o'ca=03x o ck=10.59 OK
Horizontal Bearing Pressure Tc = 0.25 tra= (.88 OK
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Bridge name CAITAC1-P3
Plle Type Dia= 1500 mm Length= 53.0m
]
Rearing Capacity Qs= 15124 kN Qult= 17509 kN
Longitudinat direction
Load Combination  |Displacement § x(mm)} Bearing Capacity (kIN) Uplift Capacity (kN) Remarks
Actual | Allowable] Pmax Allowable Pmin Allowable
Strength I-1 5.5 30 5698 7786 2650 -6423 OK
Strength }-2 5.0 30 4492 7786 1710 -6423 OK
Strength I 2.1 30 2779 7786 1655 -6423 OK
Extremme Event | 10.9 20 4841 7186 -11 -6423 0K
Extremme Event I 6.4 30 3799 7786 1031 -6423 Ok
Service | 6.6 15 4366 5001 1718 -3903 OK
Longitudinal direction
Load Combination | Displacement & y(mm)| Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable] Pmax__| Allowable Pmin Allowable
Strength 1-] ' i 30 4206 7786 4141 -6423 OK
Strength -2 1.1 30 - 3133 7786 3008 -6423 OK
Strenpgth [l 1.3 30 2491 7786 1942 -6423 OK
Extremme Event 1 4.4 20 3201 7786 1630 -6423 0K
Extremme Event II 5.9 30 3393 7786 1437 -6423 0K
Service | 1.7 15 3286 5001 2797 -3903 OK
SECTION CALCULATION
A.PIER CAP .
i) Section Calculation for Flexure
: value ELE LOAD LOC | NOD| Remark
Moment M+ (kN+m 1382.35 3 STRENGTH1| 1.65 4 |Mr>=min(l.2Mcr;
M- (kN-m)}  -2460.7 2 STRENGTHI| 0.7 3 1.33M)
"~ |Width W (em) 200.0
Height h (cm) 140.0
Cover concrete tensile d (cm) 7.5
Cover concrete compression d' (cm) 7.5
Dia. (mm) 28.0
Bar arrangement tensile Pitch {mm} 150.0
As (cm2) 80.1
Dia. (mm) 28.0
Bar arrangement compression Pitch (mm) 150.0
As (cm2) 80.1
Allowable Moment Mr+(kN-m] 3442.1 OK, 5F=1.45
Allowable Moment Mr-(kN+-m) 3442 OK, SF=1.45
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ii) Section Calculation for Shear

11-3-89 .

Section ELE LOAD LOC | NOD Remark
Moment M (kN'm}] -2460.68 2 STRENGHT I 0.7 3
Shear Q (kN) 3483.9 2 STRENGHT1} 0.7 3
Width W {cm) 200
Height h (cm) 140
Cover concrete tensile d (cm) 7.5
Cover concrete compression d' (em) 7.5
Dia of shear reinforcement D (mm) 14.0
Pitch of shear reinforcement s (mm) 200
Arear of shear reinforcement Av (em2) 9.24
Allowable Shear Vr (kN) 302.90 QK. SF= |.04
2000
Iop 12@150=1800 10
(81) 028 |
A (B3) 016 (B4) D4 s
L1 I —— =l
— . 1
28 49 01 :S———.Dﬁgg
i G S
- D4 7 N (B2 028
lpb 12@150=1800 lbb
B. COLUMN
Section ELE LOAD LOC | NOD Remark
Moment M (kN-m) 4269.3 9| EXTREME | 6.4 10
Axial . P (kN) 2761.4 91 EXTREME 1 6.4 10
Diameter W (cm) 140
Cover concrete tensile d {cm) 7.5
Cover concrete compression d (cm) 1.5
. |Dia of reinforcement D (mm) 320
Number of bars No (imm} 28.0
Pitch of shear reinforcement s {mm) 140
Arear of shear reinforcement Av (cm2) 337.78
Allowable Compressive Pr (kN) 2981.2
Allowable Moment Mr (kN+m) 4609.1 OK, SF=1.08
I=AJA, = 0.0099 (17 nos, tensile) 032 ' D14
Tm'm:O. ] 35f‘c/fv = 0.0083 T e
Checking 1s > rmin OK
] !
b w0
1400




FOOTING

B pier 10.50 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h=200cm, b= 100cm})
: M 1.33M 12Mer | M= Mn [1.33M < As=40em2 (D=3.2cm, 5 Nos )
Combination (kN-m) (kN-m) (kN-m) (kN'm) [1.2McrorMr| A's=11 em2  (D=2.2cm, 3 Nos )
1 1171 1557 OK os= AsfAe = 0.0020
2 919 1249 OK pmin=0.03 f/fy = 0.0018
3 515 685 2422 2491 OK ps> pmin —— - 0K
4 1026 1364 OK c/de = 0.04
5 768 1021 oK c/ide <042 e QK
SERVICE LIMIT STATE _
(h=200cm, b=100cm) :
As =40 em2 (D=3.2c¢cm, 5 Nos ) A's=11em2 {D=2.2cm, 3 Nos )
Cracking :
M fsa fs 0.6:fy |[fsa<0.6-fy
Combination (kN'm) (MPa) (MPa) {MPa)
6 888.87 119 121 229 OK
Stress
Actual Allowable Remark
fctensile = 1.28 (MPa) fr=063(fc)>* = 3.03 (MPa) 0K
fc compress = 1.31 (MPa) fea = 0.4fc = 9.41 (MPa) - OK
fs = 8.26 {MPa) fsa = 0.6fy = 226.48 {MPa) OK
! D22 @250
/77
7 7 7
g - L
SN NN D32 @200
' 1000
PILE (1,1) SECTION
NOMINAL RESISTANCES : .
Unit Z=5m Z=llm Remark
Atual Allowable Atual Allowable ) 1
Reinforcement mm 14-D28 14-D25
Area As cm2 26.21 68.72
a. Longitudinal direction
Combination 1 P kN 2650 23766 2650 29833 OK
' M kN-m 591 5297 288 3246 OK
Combination 2 P kN 1710 18827 1710 27390 0K
' M KN'm 539 5940 260 4167 OK
Combination 3 P kN 1655 28957 1655 32206 QK
M kN-m 218 3807 109 2114 OK
Combination 4 P . kN 11 =17 -11 223 0K
M kN‘m 1023 1587 609 1284 0K
Combination 5 P - kN 1031 8541 1031 16554 0K
M kN‘m 616 5101 366 5879 0K
Combination 6 p kN 1718 22464 1718 25285 0K
M kN*m 423 5531 325 4786 0K
J
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11-3-91

Unit Z=5m Z=11m Remark
Atual | Allowable | Atual Allowable
Reinforcement mmn 14-1)28 14-D25
Area As cm2 86.21 68.72
b. Transverse direction :
Combination | P kN 4141} 328665 4141 34251 OK
. M kN*m 190 1093 113 934 Ok
Combination 2 P kN 3068 32832 3068 33750 OK
M kN'm 190 2036 113 1244 OK
Combination 3 P kN 1942 31275 1942 32822 OK
M kN+m 175 2821 105 1781 OK
Combination 4 P kN 1630 15559 1630 23025 0K
M kN+m 630 6004 375 5290 QK
Combination 5 P kN 1437 8497 1437 16504 0K
M kN-m 861 5090 512 5879 0K
Combination 6 P kN 2797 32882 2797 33151 0K
' M kN-m 171 2009 135 1595 0K
STRESS
Stress of reinforcement ds (MPa) Stress of concrete dc (MPa) Rerﬁark
Actual | Allowable Actual | Allowable :
a. Longitudinal direction '
Combination 1 -04.8 220.6 4,65 i2.26 OK
Combination 2 -53.7 220.6 3.88 12.26 OK
Combination 3 C-29.2 220.6 2.07 12.26 OK
Combination 4 276.4 220.6 6.91 12.26 OK
Combination 5 -50.3 2042 3.79 14.7% OK
Combination 6 -48.7 176.5 343 9.81 OK
b. Transverse direction
Combination 1 0.0 0.0 0.00 0.00 OK
Combination 2 -42.6 220.6 2.99 12.26 OK
Combinatign 3 =341 220.6 243 12.26 OK
Combination 4 =258 220.6 1.82 12.26 OK
Combination 5 493 220.6 370 12.26 - OK
Combination 6 -32.7 176.5 229 981 1 OK
STRESS OF PILE CAP -
_ Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure Ocv= 3.22 o ca=0.5x o ck = 14.71| OK
Vertical Punching Shear I¢c = 0.28 ' ta=0.88} OK.
Horizontal Bearing Pressure Och= 3.19 o'ca=0.3x o ck=8.83] OK
Horizonta! Bearing Pressure Tc = 0.20 ta=0.88] OK.
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Bridge name

CAINAI-P2

Pile Type Dia= 15¢0mm Length= ~ 55.0m
L ——— = P
Bearing Capaéity Qs= 17246 kN Qult=_ 19631 kN
Longitudinal direction
Load Combination  |Displacement 8 x(mm)] Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable|! Pmax Allowable Pmin Allowable
Strength 1-1 34 _39% 4912 8826 3405 -7178 OK
Strength 1-2 33 30 3743 8826 2228 -7178 OK
Strength 1II 2.1 30 3135 8826 2112 7178 . OK
Extremime Event | I1.8 20 5255 8826 285 -7178 0.K
Extremme Event I 7.3 30 4360 8826 1180 -7178 Ok,
Service 1 49 15 4068 5707 2358 -4305 CK
Longitudinal direction
Load Combination  |Displacement & y(mm)| Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual | Allowable| Pmax Allowable Pmin Allowable
Strength I-1 14| 30 4381 8826 3936 -7178 OK
Strength 1-2 | 1.4 30 3208 8826 2763 -7178 OK j
Strength I 1.3 30 2870 8826 2377 -7178 OK
Extremme Event | 54 20 3711 8826 1829 -7178 OK
Extremme Event 1l 74 30 4182 8826 1358 -7178 OK
Service | 1.9 - 13 31546 5707 2879 -4305 OK
SECTION CALCULATION
A.PIER CAY
i} Section Calculation for Flexure
value ELE LOAD LOC | NOD | Remark
Moment M+ (kN-m} 861.02 3 STRENI 1 1.65 4 {Mr>=min(1.2Mcr;
M- (kN-m}| -i541.3 2 STRENI 1 0.7 3 1.33M)
Width W (cm) 200.0]
Height h (cm) 140.0
Cover concrete tensile d {em) 7.5
Cover concrete compression d' (em) 7.5
Dia. (mm) 28.0
Bar arrangement tensile Pitch {mm) 1500
As (cm2}) 20.1
: Dia. (mm) 28.0
Bar arrangement compression | Pitch (mm) 150.0
As (cm2) 80.1
Allowable Moment Mr+(kN'm) 3442.1 OK, SF=1.55
Allowable Moment Mr-(kN-m) 3442 OK, SF=1.55
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il) Section Calculation for Shear

Section ELE | LOAD | LOC|[NOD Remark
Moment M (kN'm)|] -1541.3} 2 STRENGHT Il| 0.7 3
Shear Q (kN) 2170.6 2 STRENGHT il] .7 3
Width W (cm) 200
Height h (cm) 140
Cover concrete tensile d (cm) 7.5
Cover concrete compression d' (cm) 7.5
Dia of shear reinforcement D (mm) 14.0
Piich of shear reinforcement s (mm) 200
Arear of shear reinforcement Av (cm2) 9.24
Allowable Shear Vr (kN) 302.90 OK,8F=1.43
2400
e 128150=1800 1o0
. (83) vt "
;q % Vi (B4) n14 =
glg o NOLLE=
! o €
: im 64 D14 Gigome
g - n =
D14/ TN 8y 028
ﬂﬂb 17e 150=1800_1Eh
B. COLUMN .
Section ELE LOAD LOC | NOD Remark
Moment M (kN-m)| 24793 9| EXTRM I 48] 10
Axial P (kN) -2160.9 9| EXTRM I 4.8 10
Diameter W (cm) 140
Cover concrete tensile d (cm) 1.5
Cover concrete compression d' (em) 7.5
Dia of reinforcement D (mm) 32.0
Number of bars No {mm) 28.0
Pitch of shear reinforcement s (mm) . 140
Arear of shear reinforcement Av (em2) 225.19
Allowable Compressive Pr (kN) 4338.5
Allowable Moment Mr (kN-m) 4978.0 OK, SF=2.01
rAJA, = 0.0089 {17 nos. tensile) D32 014
£in=0.1350 Jf, = 0.0083
Checking 15 > rmin OK
th 150 1
1400
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FOOTING

11-3-100

B pier 10.50 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h= 200 cm, b= 100ecm)
M 1.33M 1.2Mer | Mi=¢dbMn {1.33M < As=40cm2 (D=3.2cm, 5 Nos )
Combination {kN-m) (kN'm) | {kN'm) (kN'm) |1.2McrorMr| A's=15em2 (D=2.2cm, 4 Nos )
] 769 1023 OK ps= As/Ac = 0.0020
] 2 625 831 OK P min=10.03 f/fy = 0.0018
3 313 416 2422 2491 OK 25> pmin ~— 0K
4 612 814 OK clde = - .03
B 5 414 550 OK clde <042 -~ 0X
6 0 1] OK, :
SERVICE LIMIT STATE
(h=200cm, b=100cm}
As =40 cm2 (D=3.2cm, 5Nos )  A's=15cm2  (D=2.2cm, 4 Nos )
Cracking
M fsa fs 0.6+fy |(sa<0.6-fy
Combination (kN-m) (MPa) (MPa) (MPa)
6 585.63 i19 80 229 OK
Stress :

Actual Allowable Remark
fctensile = 0.84 (MPa) fr=0.63-(fc)>® = 3.03 (MPa) 0K
fc compress = (.86 (MPa) fea = Q4fc = 9.41 {MPa) OK
fs = 5.44 (MPa) fsa = 0.6fy = 22948 (MPa) QK

D22 @250
5 LS
r‘* 7 L7
S s Y D3z @200
PILE (1,1) SECTION L1000
NOMINAL RESISTANCES
Unit Z=5m Z=1tm Remark
Atual [ Allowable |  Awal | Allowable
Reinforcement mm 14-D28 14-D25
Area As cm2 8??21 6R.72
a. Longitudinal direction : ‘ )
Combination 1 P kN 3405 31027 3405 32698 oK

M kN'm 322 2937 193 - 1849 OK

Combination 2 P kN 2228 28640 2228 31329 oK __l
- M kN*m 304 3914 182 - 2560 QK
Combination 3 P kN 2112 31061 2112 32916 OK
M kN-m 199 2921 111 1728 QK
Combination 4 P kN 285 444 285 683 OK
M kN+*m 1186 1846 709 1697 - 0K
Cembination 5 P kN 1180 8173 1180 16061 0K
M kN'm 722 5004 432 5877 0K
Combination 6 P kN 2358 27898 | 2358 29180 0.K
M kN-m 353 4178 284 3517 0.K
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Unit Z=5m Z=11m Remark
Atual | Allowable | Atal | Allowable
B Reinforcement mm 14-D28 14-1025
Area As cm2 26.21 68.72
b. Transverse direction
Combination 1 P kN 3936 33293 3936 34004 OK
M kN<m 211 1783 126 1089 OK
Combination 2 P kN 2763 32045 2763 33286 OK
. M kN-m 211 2446 126 1518 0K
Combination 3 P kN 2377 31890 2377 33196 OK
M kN-m 188 2523 112 1569 OK
Combination 4 P kN 1829 13654 1829 21404 0K
M kN'm 794 5930 475 5555 oX
Combination 5 P kN 1358 5012 1358 {1767 0K
M kN'm 1077 3973 644 5578 O.K
Combination 6 P kN 2879 32652 . 2879 32916 QK
M kN'm 188 2132 - 151 1728 0K
STRESS
~_Stress of reinforcement ds (MPa) Stress of concrete de (MPa) Remark
Actual [ Allowable Actal | Allowable emat
2. Longitudinal direc : '
Combination 1 -49.4 220.6 3.47 12.26 oK
Eombination 2 -36.6 220.6 2.80 12.26 OK
Combination 3 -31.3 2206 2.20 12.26 OK
Combination 4 281.2 220.6 7.86 12.26 OK
Combination 5 -58.3 294.2 4,29 14,71 OK
Combination § -44 . 1 176.5 3.15 9.8 OK
Combination 7 0.0 0.0 0.00 0.00 OK
b, Transverse direction
Combination { a.0 0.0 0.00 0.00 OK
Combination 2 -43.§ 220.6 KX 12.26 OK
Combination 3 -33.8 2206 2.3¢% 12.26 - OK
Combination 4 -29.7 220.6 2.10 12.26 OK |
Combination 5 -60.8 220.6 4.70 12.26 OK
Combination 6 -34.9 176.5 2.44 9.81 0K
Combination 7 0.0 0.0 0.00 0.00 OK |
STRESS OF PILE CAP . :
Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure Tev= ©297 - oca=0.5x 0 ck=17.65] QK
Vertical Punching Shear Tc = 0.26 .ta=0.88] OK
Horizontal Bearing Pressure o Och= 166 o'%ca=03xack=10.59 OK
Horizontal Bearing Pressure To = 0.23 ta=088| OK
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Bridge name

CAITAC 1 -P4

Pile Type Dia= 1500 mm Length= 530m
| e ]
Bearing Capatcity CQs=_ 15124 kN Qult :___1_7§_(_)9_15_Tj_
_Longitudinal direction
Load Combination  |Displacement & x(mm) | Bearing Capacity (kN) Uplift Capacity (t) Remarks
Actual 1 Allowable}] Pmax Allowable Pmin Allowable
Strength I-1 5.3 30 5541 7786 2727 -6423 OK
Strength 1-2 4.6 30 4376 7786 1961 -6423 OK
Strength I 1.9 30 2593 7786 1638 -6423 OK
Extremme Event 1 8.3 20 4269 7786 629 -6423 0K
Extremme Event 1T 6.5 30 3842 7786 1057 -6423 OK
Service | 6.3 15 4225 5001 4225 -3903 OK
Longitudinal direction
Load Combination  |Displacement § y(mm)| Bearing Capacity (kN) Uplift Capacity (t) Remarks
Actual | Allowable] Pmax Aliowable Pmin Allowable
Strength I-1 1.1 30 4159 7786 4108 -6423 OK
Strength 1-2 1.1 - 30 3194 7786 3143 -(423 QK
Strength 1 1.3 30 2390 7786 1841 -6423 QK
Extremme Event 1 4.5 20 3250 7786 1649 -6423 0K
Extremme Event H - 59 30 3424 7786 1474 -6423 OK
Service | 1.7 15 3274 5001 2793 -3903 OK
SECTION CALCULATION
A. PIER CAP
i} Section Calculation for Flexure
_ value ELE LOAD LOC | NOD| Remark
Moment M+ (kN*m 1360.38 "3 STRENGTH I1| 1.65 4  §Mr>= min(1.2Mct;
: M- (kN-m)| -2427.7 2 STRENGTH 11l 0.7 3 1.33M)
Width W {cm) 200.0 Co
Height h (em) 140.0
Cover concrete tensile d (cm) 7.5
Caover concrete compression d' (cm) 1.5
Dia. (mm) 28.0
Bar arrangement tensile Pitch {mm) 150.0
' As (cm2) 80.1
Dia. {(mm) 28.0
Bar arrangement compression Pitch (mm) 150.0
' . As {cm2) - 80.1
Allowable Moment Mr+(kN-m)]  3442.1 OK, SF=1.45
Allowable Moment Mr-(kN+m) 3442 OK, SF=1.45
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ii) Section Caleulation for Shear

Section | ELE | LOAD | LOC | NOD Remark
Moment M (kN'm)| -2427.73 2 STRENGHT 1] 0.7 3
Shear Q(kN) 3437.0 2 STRENGHT || 0.7 3
Width W (cm) 200
Height h (cm) 140
Cover concrete tensile d (cm} 7.5
Cover concrete compression d' (cm) 7.5
Dia of shear reinforcement D (mm) 14.0
Pitch of shear reinforcement s (mm) 200
Arear of shear reinforcement Av (cm2) 0.24
Allowable Shear Vr (kN) 362.90 OK, SF=1.06
2000
0 128150=1800 100
= (83 16, D4 o
o " \ ﬂr_
g2 p14] : =
%___ N ELI
o1e,/ TN (8 0
th 12erso=is0 b
1T i
B. COLUMN : :
Section ELE LOAD LOC | NOD Remark
Moment M (kN-m) 313648 9| EXTREME [ 6.4 10
Axial Q (kN) -3130.9 9| EXTREME | 6.4 10
Diameter W (cm) 140
Cover concrete tensile d (cm) 1.5
Cover concrete compression d' (cm) 7.5
Dia of reinforcement D (mm) 32.0
Number of bars No (mm) 28.0
Pitch of shear reinforcement s (mm) : 140
Arear of shear reinforcement Av (cm2) 225.19
Allowable Compressive Pr (kN) 4713.9 _
Allowable Moment Mr (kN+m) 5065.7 OK, SF=1.51
I=AJA, = 0.0089 (17 nos. tensile)
14
Tmin=0. 135f/f, = 0.0083 D32 D_
Checking rs > rmin OK
th 1250 15
1400
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FOOTING
B pler 16.50 (m)

STRENGTH & EXTREME EVENT LIMIT STATE {h=200cm, b= 10)cm)

M 1.33M 1.2Mer | Mr=¢Mn |1.33M < As=40cm?2 (D=3.2cm, 5 Nos )
Combination (kN'm) | {kN'm) | (kN'm) (kN-m) {1.2McrorMrl As=11cm2 (D=2.2cm, 3 Nos )
] 1132 1505 OK 0s= As/Ac = 0.0020
2 o1 1211 oK © min = 0.03 f/fy = 0.0018
3 469 624 2422 2491 oK S ps> pmin —— OK
4 884 1176 OK cide = 0.04
5 778 1035 OK Lo clde <042 - QK
6 0 0 OK
SERVICE LIMIT STATE
(h= 200 cm, b= i00ecm)
As =40 ¢cm2 (D=3.2cm, 5Nos }  A's=1ilem2  (D=2.2cm, 3 Nos }
Cracking
M fsa fs 0.6-fy |fsa<0.6-fy
Combination (kN'm) { (MPa) (MPa) (MPa)
6 854.06 119 117 229 OK
Stress .

Actual Altowable Remark
fctensile . = 1.23 (MPa) fr=0.63:(fc)’ = 3,03 (MPa) OK
fc compress = 1.26 (MPa) | fca = 04fc = 9.41 (MPaj OK
fs = 7.94 (MPa) fsa = 0.6fy = 229.48 {MPa) 0K

D22 @250
[
g L L
. F RN D32 8200
PILE (1,1) SECTION ' 1000
NOMINAL RESISTANCES : i ]
' Unit Z=5m Z=m Remark
L | Awal | Aflowable | Atual | Allowable
Reinforcement mm 14-D25 _ 14-D25 T
Area As cm2 6872 | 68.72
a, Longitudinal direction
Combination 1 P kN | 2727 24710 , R 0K
| M KN-m s44 | aom | "ok
Combination 2 P kN 1961 225771 . OK
' M kN-m 467 5372 % OK
Combination 3 P | kN 1638 29638 ~ oK
' M kNm 184 | 3329 0K
Combination 4 P kN 629 1831 | OK
M kN'm 793 2306 0.X
Combination 5 P kN 1057 | 8215 CK
M kN'm 620 4821 s34
Combination 6 P kN 4225 30489 0K
M KN-m 410 2956 0.K
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11-3-111

Unit Z=5m Z=m Remark
Atual l Allowable Atual Allowable
Reinforcement mm 14-D25 14-D25
Area As cm?2 68.72 68.72
b. Transverse direction
Combination | P kN 4108 33250 OK
M kN-m 190 1538 OK
Combination 2 P kN 3143 32485 OK
M kN-m 190 1966 OK
Combination 3 b kN 1841 30532 OK
M kN+m 177 2937 OK
Combination 4 P kN 1649 15128 0K
M kN-m 638 5853 QK
Combination 5 P kN 1474 8263 OK
M kN'm 861 4843 OK
Combination 6 P kN 2793 32445 0K
M kN-m 171 1987 0K
STRESS .
' Stress of reinforcement ds (MPa) Stress of concrete de {(MPa) R K
Actual | Allowable Actual | Allowable emar
a. Longitudinal direction '
Combination 1 -62.9 220.6 4.50 12.26 OK
Combination 2 -50.8 220.6 3.65 12.26 OK
Combination 3 -27.0 220.6 1.90 -12.26 OK
Combination 4 161.0 220.6 5.42 12.26 OK
Combination 5 52,7 294.2 3.79 14.71 OK
Combination 6 -48.0 176.5 3.43 9.81 OK
Combination 7 0.0 0.0 0.00 0.00 OK
b. Transverse direction
Combination | 0.0 0.0 0.00 0.00 OK
Combination 2 -48.2 220.6 338 12.26 OK
Combination 3 -38.8 220.6 2.76 12.26 OK
Combination 4 -40.2 220.6 2.97 12.26 0K
Combination 5 -57.8 206 | 44 12.26 oK
Combination 6 -396 1765 2.81 9.81 OK
Combination 7 0.0 0.0 0.00 0.00 OK.
STRESS OF PILE CAP : :
Actual (MPa) Allowable {MPa) Remak
Vertical Bearing Pressure gev = 3.14 o ca=(.5x o ck = 14.71| OK
Vertical Punching Shear Te = .27 ta=0.88 OK
Horizontal Bearing Pressure gch= 2.68 o'ca=0.3x 0 ck = 8.83] OK
Horizontal Bearing Pressure Tec = 0.17 ta=0.88] OK
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Bridge name

Pile Type

Bearing Capacity

Longiudinal direction

Dia =

NH.91BL.C-PI

1500 mm  Length = $1.0m
] b~
Qs= 16674 kN Quit= 21975 kN
[ 3 |

Load Combination IDisplacement Sx(mm)| Bearing Capacity (kN} | Uplift Capacity {kN) Kemarks
: Actual | Allewable] Pmax | Allowable Pmin | Allowable
Strength 1 6.5 30 71796 9554 4723 1041 0k
Steength I 1.7 30 3959 9954 1226 ST04 0K
Strength V 5.5 10 1287 9954 4723 -7041 oK
Extremme Event 1-1 §.6 20 7337 9954 3591 -1041 0K
Extremmé Event {-2 9.3 20 5732 9954 2091 <1041 0K
Extremme Event 1I 7.1 10 5166 9954 2656 <7041 OX
Service | 5.8 15 64762 6443 1483 -4256 0K
Longitudinal direction
Load Combination  |Displacement 8y(mm)} Bearing Capacity (kN) [ Uplifi Capacity {kN) Remarks
Actual | Allowable] FPmax Allowable Pmin Allowable
Strength | 0 30 6260 9954 6260 S04 0K
Strength I 0.3 30 1663 9954 1522 -7041 0K
Strength V 0.2 30 6054 9954 5956 -1041 OK
Extremme Event -1 5.5 20 6568 9954 4360 -7041 0.K
Extremme Event 1-2 5.5 20 5015 3954 2807 -1041 0K
Extremme Event 11 4.1 36 4568 9954 3255 -704 1 0K
Service | 0.3 15 47154 6443 4650 -4256 OK
SECTION CALCULATION
A.BODY '
LOAD COMBINATION TABLE
No Load combinations Pz Hx My Hy Mix
I STRENGTH-1 3305 167 1647 0 0
STRENGTH-IUI 182¢ - 49 355 11 84
STRENGTH-V 3149 142 1365 7 62
EXTREME EVEN-] - | - 2818 238 1554 181 1026
‘EXTREME EVEN-] -2 2015 229 1497 181 1026
EXTREME EVEN-il 2015 228 825 180 355
-SERVICE-] 2457 82 1316 7 62

STRENGTH-III
STRENGTH-V
EXTREME EVEN-I - 1
EXTREME EVEN-I - 2
EXTREME EVEN-II

2
3
4
5
6
7
1 STRENGTH-1
2
3
4
5
6
7 SERVICE-]

1.25DC + 1L5DW + 1.75LL+ 1.751M + 1.75BR + LOWA +0.5TU + 0.55H

0.9DC + 0.65DW + LOWA + 1 4WS + 0.5TU + 0.55H

1.25DC + 1.5DW + 1.35LL + 1.35IM + 1.35BR + L.OWA + 0.4WS + 1.OWL + 0.5TU + 0.58H
1.25DC + 1.5DW + 0,5LL + 0.5IM + 0.5BR + 1. OWA + 1.0EQ

0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + 1L.OWA + 1.0EQ

0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + LOWA + 1.0CV

1.0DC + 1.0DW + 1.0LL + 1.0IM + 1.0BR + L.OWA + 0.3WS + |.OWL +1.0CV+ 1.OTU + 1.OSH

SECTION CALCULATION SECTION A - A

Combination . 1 2.
Actual Moment kN.m 1657 32411] 14681]|19760
Allowabje Moment KN.m!  59997]120406] 5918379659
. : OK OK
Reinforcement D25 @ 125
A-A
14 T RF __ﬁ_
1 .

1 | DL
< 015 . D% &) B
2 ) =

1 709 125=9750

1Mz
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FOOTING

B pier 10.50 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h=200cm, b= 100cm)
M 1.33M 1.2Mer | Mr=¢Mn |1.33M < As=40cm2 (D=3.2cm, § Nos )
Combination (kN-'m) {(kN-m) (KN-m) (kN'm) {1.2MerorMr] A's=1lem2 (D=2.2cm, 3 Nos )
1 1120 1490 ' OK ps=As/Ac = 0.0020
2 881 1171 _ 0K pmin=0,03 f/fy = 0.0018
3 487 648 2422 2491 OK . ps>pmim - OK
4 1023 1360 OK ¢/de = 0.04
5 996 1324 OK W o¢lde< (.42 e 0K
6 806 1071 oK
SERVICE LIMIT STATE
(h= 200¢cm, b=100cm)
As =40 ¢cm2 (D=3.2cm, 5 Nos ) A's=11cem2 (D=2.2cm, 3 Nos )
Cracking
M fsa fs 0.6-fy fsa< 0.6-f'y
Combination (kN-m) {MPa} (MPa) (MPa} '
7 815.13 119 111} 229 QK
Stress
Actual Allowable Remark
fc tensile = 1.18 (MPa) fr= 0.63~(fc)0‘5 = 31.03 (MPa) 0K
fc compress = 1.20 (MPa) fca = 0.4fc = 941 (MPa) OK
fs = 7.58 (iviPa) fsa = 0.6fy S = 229.48 (MPa) OK
(22 @300 -
I
g T T
LRy
032 @200
PILE (1,1) SECTION 1000
NOMINAL RESISTANCES
Unit Z=5m : Z=m Remark
Atual Allowable Atual Allowable
7 Reinforcement mm 14-D25 14-D25
7 AreaAs | am2 68.72 68.72
a, Longitudinal direction o
Combination | P kN | 4723 28948 OK
M kNm 589 3609 QK
Combination 2 P kN 3226 32869 OK
M kN'm 172 1755 OK,
Combination 3 p kN 4723 30008 OK
M kN'm 499 3170 OK
Combination 4 P kN 3591 20214 OK
M kN-m 1012 - 5697 0X
Combination 5 P kN 2091 11893 0K
M kN-m 984 5596 0K
Combination 6 P kN 2656 19184 0K
M kN'm 801 5787 0K
Combination 6 P kN 3483 29548 034
M kN<m 397 3367 0K
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Unit Z=5m Z=m | Remark
Atual Allowabie Atual | Allowable
Reinforcement mm 14-D25 14-D25
Area As cm2 6872 68.72
b. Transverse direction
Combination 1 P kN 6260 35807 | OK
M kN+*m 0 0 OK
Combination 2 - P kN 3522 35089 OK
M kN*'m 39 384 OK
Combination 3 P kN 5956 35489 OK
M kN-m 25 148 OK
Combination 4 P kN 4360 25455 0K
M kN-m 812 4741 0K
Combination 3 P kN 2807 19829 0K
M kN-m 812 5734 0O.K
Combination 6 P kN 3255 25002 OK
M kN-m 633 4859 0K
Combination 6 P kN 4650 35330 G.K
M kN-m 29 217 OK
STRESS :
Stress of reinforcement ds {MPa) Stress of concrete de (MPa) Remark
Actual | Allowable Actual ’ Allowable
a. Longitudinal direction '
Combination 1 -82.2 220.6 5.82 12.26 OK
Combination 2 -37.5 220.6 2.60 12.26 OK
Combination 3 =751 220.6 5.29 12.26 OK
Combination 4 -92.8 220.6 6.27 12.26 OK
Combination 5 -79.0 294.2 5.83 14.71 OK
Combination 6 -68.3 2942 5.00 14.71 OK
Combination 7 -60.9 176.5 4.29 9.81 QK
b. Transverse direction '
Combinatien 1 0.0 0.0 0.00 0.00 OK
Combination 2 -48.3 220.6 3,22 12.26 0K
Combination 3 -274 220.6 1.86 - 12.26 OK
Combination 4 47.1 220.6 3.16 12.26 OK
Combination 5 -833 220.6 6.17 12.26 OK
Combination 6 -28.3 204.2 1.88 14.71 OK
Combination 7 -37.5 176.5 2.53 9.81 oK
STRESS OF PILE CAP . :
Actual (MPa) Allowable (MPa) Remak
Vertical Bearing Pressure Cgev= 441] oca=0.5x0ck=14.71 OK
Vertical Punching Shear Tc = 0.38 ta=0.88 OK
Horizontal Bearing Pressure Och= 3.14 o’ca=0.3x 6 ck = 8.83 OK
Horizontal Bearing Pressure Te = 0.20 ta=088 OK
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Bridge name

Pile Type

Bearing Capacity

NH.91B L.C-P2

Dia= 1500 mm
Qs= 16717kN

Longitudinal direction

Length =
Quit=

$T0m
b

22019 kN

Load Combination  [Displacement &x{mm)| Bearing Capacity (kN) | Uplift Capacity (kN) Remarks
Actual [Allowadle]| Pmax | Allowable [ Pmin | Allowable
Strength | 4.1 30 7489 9973 5452 -1051 OK
Strength I 0 30 3642 9973 1642 <7051 OK
Strength 'V 3.1 30 6966 9973 53938 7051 0K
Extremme Event |1 10.8 20 7832 9973 3309 -1051 0K
Extremme Event |-2 10.8 20 6263 9973 1740 -7051 0K
Exiremme Event T} 7.8 30 5441 9973 2561 27051 0] ¢
Service | 14 15 5469 6453 4204 -4266 (0] 4
Longitudinal direction :
Load Combination  IDisplacement Sy(mm}| Bearing Capacity (kN) | Usplift Capacity (kN) Remarks
Actual [Allowsble | Pmax | Allowable | Pmin | Allowable
Strength | 0 30 6470 9973 6470 70510 oK
Strength Il 0.4 30 3727 9973 1558 ~1051 414
Strength V 0.2 36 6241 9973 6123 -7051 oK
Extremme Event 1-1 7.1 20 6807 9973 4333 -7051 0K
Extremme Event |.2 7.4 20 5218 9973 2764 -7051 oK
Extremme Event 1T 4.8 30 4653 9971 3349 7051 (0] 4
Service | 0.4 15 4899 6453 4774 -4266 0K
SECTION CALCULATION
A.BODY
LOAD COMBINATION TABLE

No Load combinations Pz Hx My Hy Mx

I STRENGTH-I 2774 81 708 0 0

2 STRENGTH-II 1479 0 0 13 97

3 STRENGTH-V 2627 62 546 8 74

4 EXTREMEEVEN-I- | 2313 206 1216 201 1148

5 EXTREME EVEN-I-2 1662 206 1216 2201 1148

6 EXTREME EVEN-II 1662 203 530 180 328

7 SERVICE-] 2046 46 404 8 74

| STRENGTH-I 1.25DC + 1,5DW + 1.75LL + 1.75IM + 1.75BR + | OWA

2 STRENGTH-UI 0.9DC + 0.65DW + LOWA + 1 4WS

3 STRENGTH-V 1.25DC + 1.5DW + 1, 35LL + 1.351M + 1.35BR + 1L.OWA + 0.4WS + 1.0WL

4 EXTREME EVEN-I-1 1.25DC + 1.5DW + 0.5LL + 0.5IM + 0.5BR + 1. 0WA + 1.0EQ

5 EXTREMEEVEN-1-2 0.9DC + D.65DW + 0.5LL + 0,5IM + 0.5BR + 1.0WA + 1.0EQ

f’] E})E(gsfcf\gﬁ EVEN-IL 0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5BR + 1.OWA + 1.0CV

LODC + LODW + L.OLL + LOIM + 1.0BR + 1.0WA +03WS + LOWL +1.0CV

SECTION CALCULATION SECTION A - A

Combinatton i 2
Actual Moment kN.m 718 27204{ 11925116299
Allowable Moment kKN.m{  47239(185071] €0713{82994
OK OK
Reinforcement D25 @ 125
A-A
450 188 125:9150 87
i ‘
g <<
& DIg 025
5
St s! Ta® 125-37%0
L 147
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FOOTING

II-

B pier 12.00 (m)
STRENGTYH & EXTREME EVENT LIMIT STATE {(h=200em, b= 100cm)
' M 1.33M 12Mer | M=¢pMn [1.33M < As=49cm2 (D=2.8cm, 8 Nos )
Combination {(kN-m) (kN'm) (kN*m) (kN*m) [1.2MecrorMr| A's=15cem2 (D=2.2cm, 4 Nos )
| 2205 2932 OK 0s=As/Ac = 0.0025
2 1070 1424 OK omin=0.03 /iy = 0.0018
3 2045 2720 2422 2991 OK Jooo ps> pmin - OK
4 2061 2741 0K c/de = 0.04)
5 1624 2160 OK S olde<042 —— OK
6 1448 1925 OK
SERVICE LIMIT STATE
{(h= 200c¢m, b= 100cm) .
As =49 cm2 (D=2.8cm, 8 Nos ) A's=15em2 (D=2.2¢m, 4 Nos )
Cracking
M fsa fs I 0.6y fsa < 0.6-fy
Combination (KN-m} {MPa} (MPa) | (MPa)
7 1665.17 132 189] 229 OK
Stress '

Actual Allowable Remark
fc tensile 2.39 (MPa) fr=063:(f) = 3.03 (MPa) OK
fo compress = 2.45 (MPa) fea = 0.4fc = 9.41 (MPa) OK
fs = 14,89 (MPa) fsa = 0.6fy = 229,48 (MPa) OK

D22 @250
l/l/n‘/:!
8 - -
ASNANNY
\\\\\\\\ D28 @125
PILE (1,1) SECTION 1000
NOMINAL RESISTANCES
Unit. Z=5m Z=m Remark
- Atual | Allowable Atual Allowable
Reinforcement “mm " 14-D25 : 14-D25
" Area As em2 68.72 68.72
a. Longitudinal direction
Combination 1 : P kN 5452 31869 OK
B M kN+-m 392 2290 . 0K
Combination 2 P kN 3642 35807 0K
: ' M kN'm 0 0 OK
Combination 3 P kN 5398 32736 OK
M kN'm 301 1828 0K
Combination 4 P kN 3309 17948 oK
_ M kN‘m 1080 5856 0K
Combination 5 P - kN 1740 7385 0K
. M kN'm 1080 4583 QK
Combination 6 P kN 2561 17559 0K
: M kN*'m 856 5870 0K
Combination 7 | kN 4204 32855 0K
M kN-m 225 1763 QXK
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Unit Z=5m Z=m - Remark
Atal | Allowable | Atual Allowable
Reinforcement mm 14-D25 14-D25
Area As em2 68.72 68.72
b. Transverse direction
Combination 1 P kN 6470 35807 OK
M kN-m 0 0 OK
Combination 2 p kN 3558 34862 ~OK
M kN-'m 55 537 OK
Combination 3 P kN 6123 35364 oK
M kN-m 34 194 CK
Combination 4 P kN 4333 22179 0K
M kN+'m 1063 5439 0K
Combination 5 P kN 2764 15239 0K
M kN-m 1063 5859 0K
Combination 6 P kN 3349 23195 O.K
M kN'm 759 5258 0K
Combination 7 P kN 4774 35227 0K
M kN+m 39 289 0K
STRESS : :
Stress of reinforcement ds (MPa) Stress of concrete de (MPa) Remark
Actual t Allowable Actual | Allowable
a. Longitudinal direction
Combination 1 -73.1 2206 5.10 S 12.26 0K
Combinaticn 2 -29.2 220.6 1.94 12.26 OK
Combination 3 -65.9 220.6 4.56 12.26 OK
Combination 4 -1079.7 220.6 7.21 12.26 - OK
Combination 5 -102.0 264.2 6.37 14.71 OK
Combination 6 -72.4 2942 5.31 14.71 OK
Combination 7 -51.6 176.5 3.57 9.81 QK
b. Transverse direction
Combination 1 0.0 0.0 0.00 0.00 OK
Combination 2 -51.8 220.6 3.45 12.26 OK
Combination 3 -319 220.6 217 12,26 - 0K
Combination 4 -51.2 220.6 343 | 1226 OK
Combination 5 -98.6 220.6 7.31 12.26 OK
Combination 6 709 294.2 529 14.71 oK
Combination 7 408 176.5 2.75 9.81 OK
STRESS OF PILE CAP : _
' Actual (MPa) Allowable {MPa) Remak
Vertical Bearing Pressure aov= 4.43 o ca=0.5x o ck = 17.65 0K
Vertical Punching Shear Tc = ©0.39 1 a=0.88 QK
Horizontal Bearing Pressure gch= 335t o'ca=03xo0ck=10.59 oK
Horizontal Bearing Pressure TC = 0.21 ra=0.88 OK
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SECTION CALCULATION

A.BODY
LOAD COMBINATION TABLE

No Load combinations Pz Hx My Hy Mx
1 |STRENGTH-I - 1 969.2 538 | 398 -192.1 1717
2 |STRENGTH-1-2 697.8 457 | 398 2381 177.7
3 {STRENGTH-II 333.3 216 369 2122 1923
4 |EXTREME EVEN-] 605.2 -126.1 70.0 8593 4667
5 [EXTREME EVEN-I[ 605.2 1245 2034 -767.0 1253.8
6 |SERVICE- 76.5 -51.8 307 2847 293.8
1 STRENGHT -i-1 1.25DC + 1.5DW + L.75LL + 1.751M +1,75CE+ 1.75BR + IFR(bY*+1TG+ISE
2 STRENGHT- -2 0.9DC + 0.65DW + 1.75(LL + IM + CE + BR) + IFR(2) +TG
3 STRENGHT-III 0.9DC + 0.65DW +1.4*WS + 1FR(a) +TG + SE
4 EXTREME EVENT -1 0.9DC + 0.65DW + 0.5LL +0.5IM + 8.5BR + IFR(2) + 1EQ
5 EXTREME EVENT-Ii 0.9DC + 0.65DW + 0.5LL + 0.5IM + 0.5CE + 0.5BR + IFR(2} + CV
6 SERVICE -1 DC+DW +LL +IM + BR + CE +0.3WS + WL+FR(b) + 0.5TG+0.58E

SECTION CALCULATION SECTICN A - A

Combination

i 2

Actual Moment

TNaml 8424] 5033] 7523] 5935

Allowable Moment

KN.m|  16465011591{17191]13563

OK OK
Reinforcement D28 @ 150
K —?{ D28
glgl 2 @L
I
- or
13 8 150=2700

4303 i

T
J
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FOOTING

B pier 6.00 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h= 200em, b= 100cm)
M 1.33M 1.2Mer | M= Mn [1.33M < As=40cm2 {D=3.2cm, 5 Nos )
Combination (kN-m) (kN-m) | (kN'm) (kN'm) [L.2Mcror Mr} A's=11cm2 (D=2.2¢m, 3 Nos )
1 833 1108 OK os=AslAc = 4.0020
2 638 848 _ OK Amin=0.03 f/fy = 0.0018
3 284 378 2422 2491 OK 0s> pmin — OK
4 899 1196 OK c/de = 0.04
‘5 796 1058 OK c/de<042 ——- OK
6 0 0 OK
SERVICE LIMIT STATE
(h= 200 cm, b=100cm)
: As =40 cm? (D=3.2cm, 5 Nos ) A's=11em2 (D=2.2cm, 3 Nos )
Cracking
M fsa fs 0.6:fy fsa < 0.6:Fy
Combination (KN-m) (MPa) | (MPa) (MPa)
6 681.56 119 93 229 OK
Stress
Actual Allowable Remark
fc tensile = 0.98 (MPa) fr=063:(f)"° = 3.03 (MPa) OK.
fc compress = 1.01 (MPa) fea =0.4fc = 9.41 (MPa) - QK
fs 6.23 (MPa) fsa = 0.6fy = 229.48 (MPa) 0K
D22 @200
s F AR A
% - -
TR \ 032 8200
1000
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Pier Type P-3

STABILITY CALCULATION

Longitudinal direction

N Displacement 8x (mm| Bearing Capaci Uplift capaci
Load Combination }fcmal Allowable m“f’ _Eilogag]l _IEM“ All%’g{))le Remarks
Strength - 1-1 -1.2 30 59.25 104 34.78 -82 OK
Strength - 1.2 -1.0 30 4617 104 21.53 -82 Ok
Strengrth - il -0.4 a0 2252 104 16.03 -82 O.K
Extremme Event - | -3.3 20 70.86 104 -10.56 -82 O.K
Extremme Event - 11 -2.7 30 61.34 104 -1.05 -82 O.K
Service - | -1.8 15 49 44 68 21,08 47 Q.K
Transverse direction
. Displacement dy (mun| Bearing Capaci Uplift capaci
Load Combination = Allo):vable P,mg illov%g?e %mm Allgvgle Remarks
Strength - [-1 0.9 30 55,70 104 38.33 -82 O.X
Strength - [-2 0.9 30 4253 104 2517 -82 0O.K
Strength - I1i 0.8 30 28.54 104 10.00 -82 O.K
Extremme Event - I 2.0 20 52.53 104 7.77 -82 QO.K
Extremme Event - 11 4.4 30 78.57 104 -18.27 -82 0.K
Service - ] 12 15 48.69 68 21.83 47 0.K
PILE SECTION
Checking stress
Load Combination o5 (kg/cm2) a¢ (kgfom2) Remark
Actual |Allowablel Actual |Allowable
a. Longitudinal direction
Combination 1 -515.6 2250 36.9 125 QK
Combination 2 -405.5 2250 29.0 125 OK
Combination 3 -205.0 2250 14.3 125 QK
Combination 4° 1710.3 2250 60.8 125 OK
Combination 5 1204.8 3000 53.3 150 . QK
Combination 6 4840 3000 35.2 150 QK
Combination 7 1800 100 QK
' b. Transverse direction
Combination 1 -456.0 2250 323 125 QK
Combination 2 -374.7 2250 26.8 125 OK
Combination 3 -275.8 2250 20.0 125 QK
Combination 4 575.1 2250 41.9 - 125 OK
Combination 5 2620.6 3000 80.3 150 OK
Combination 6 -391.7 3000 27.6 150 OK
Combination 7 1800 100 OK
Notes ; 6s  Stress of reinforcement (kg/cm?2)
ocC

Stress of concrete (kg/cm2)
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Bending Moment of Pile P3-DP

<Longitudinal Direction, Combination 4>

— H=  -5.84 tf —~H= 5,84 tf
O 5,05

[/A3/0 <":_£—?£— < e : TR

4
4

Q=311 1 e=18

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

<Longitudinal Direction, Combination 5>

—H=  -4.981tf —~H=  -4,98 tf
(D) 4,48

£=3.17 P e=1w

(Pile Head: Rigid) ' ‘(Pile Head: Hinge)
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Bending Moment of Pile

<Transverse Direction, Combination 4>
— H = 3.68 tf & H-= 3.60 if

i Q= 3.17
1
i

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

<Transverse Direction, Combination 5>
— H = 8.14 tf “— H= 8.14 1t

-7.43 () i
TR Y o6 ?

L a2 m o an o o e o o o o

0=320 2=1.87

(Pile Head: R_igid) (Pile Head: Hinge)
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SECTION CALCULATION

A.PIER CAP
1) Section Calculation for Flexure :
value ELE LOAD LOC | NOD| Remark
Moment M+ (kN'mY 1382.35 k! STRENGTHI| .65 4 |Mr>= min(1.2Mcr;
M-(kN-m)] -2460.7 2 STRENGTH1] 0.7 3 1.33M)
Width W (cm) 200.0 '
Height h{cm) 140.0
Cover concrete tensile d {cm) 1.5
Cover concreie compression d' (cm) 7.5
Dia. (mm) 28.0
Bar arrangement tensile Pitch (mm) 150.0
As (cm2) 80.1
Dia. {mm) 28.0
Bar arrangement compression Pitch (mm) 150.0
' As (cm2) 80.1
Allowable Moment Mr+(kN+m) 3442.1 OK, SF=1.45
Allowable Moment Mr-(kN-m) 3442 OK, SF=1.45
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ii} Section Calculation for Shear

11-3-146

Section ELE LOAD LOC | NOD Remuark
Moment M (kN'm)| -2460.68 2 STRENGHT || 0.7 3
Shear Q (kN) 3483.9 2 STRENGHT1| 0.7 3
Width W (ecm) 200
Height h (em) 140
Cover concrete tensile d (cm) 7.5
Cover concrete compression d' {em} 7.5
Dia of shear reinforcement D {mm) 14.0
Pitch of shear reinforcement s (mm) 200
Arear of shear reinforcement Av (em2) 9.24
Allowable Shear Vr (kN) 302.90 QK, SF= 1.4
2000
Dh 128 150=1800  19b
&1 s
(B3} D16 v 014 =
%“Q—\t ) z o6 oF
= Hin y
SENDEL = B e
il 1, 690t T}
§ . . =
DV / (62) 028
1H2 128 150=1800 I@
B. COLUMN
: Section ELE LOAD LOC | NOD Remark
‘IMoment M (kN'm) 4269.3 9| EXTREME | 6.4 10
Axial P (kN) 2761.4 9f EXTREME ] 6.4 10
Diameter W (cm) 140
Cover concrete tensile d(cm) 7.5
Cover concrete compression d' (cm) 7.5
Diia of reinforcement D (mm) 320
Number of bars No (mm) 280
Pitch of shear reinforcement 5 (mm) 140
Arear of shear reinforcement Av (cm2) 337.78
Allowable Compressive Pr (kN) 2981.2
Allowable Moment Mr (kN*m) 4609.1 QOK, SF=1.08
I=AJA, = 0.0099 (17 nos. tgnsi_}c). 032 D14
Tip=0 135 Jf, = 0.0083
Checking rs > rmin OK
1h__ 1250
1400




FOOTING

B pier 10.50 (m)
STRENGTH & EXTREME EVENT LIMIT STATE (h=200em, b= 100cm)
M 1.33M L2Mer | Mr=¢Mn [1L33M < As=40cm2 (D=3.2cm, 5 Nos )
Combination (kN-m) {kN-m) {kN-m) (kN'm) [L.2MecrorMr| A's=11cm2 (D=2.2¢m, 3 Nos )
1 1171 1557 0K ps= As/Ac = 0.0020
2 939 1249 OK pmin=0,03 f/fy = 0.0018
3 515 685 2422 2491 OK . ps> pmin 0.K
4 1026 1364 OK c/de = 0.04
5 768 1021 0K c/de<042 -—— OK
SERVICE LIMIT STATE
(h= 200 cm, b=100cm)
As =40 cm2 (D=3.2cm, 5Nos )  A's=1lem2  (D=2.2cm, 3 Nos )
Cracking : .
M fsa fs 0.6y |fsa<06-fy
Combination {(kN'm) (MPa) (MPa) {MPa)
6 888.87 119 121 229 OK
Stress :

Aclual Allowable Remark
fe tensile 1.28 (MPa) fr=0.63-(f)** = 3.03 (MPa) oK
fc compress = 1.31 (MPa) feca = 0.4fc = 941 {MPa) OK
fs = 8.26 (MPa) fsa = 0.6fy = 229.48 (MPa) QK

022 @250
i
g L L
LS NS Y D32 @200
1000
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Pier Type P-6

STABILITY CALCULATION

Longitudinal divection

_— Displacement dx (mm| Bearing Capaci Uplift capaci
Load Combination == Allowable P,,,,f Ellogagfe g,,,;,, Angvgle Remarks
Strength - I-1 1.3 30 37.38 118 37.03 -96 0.X
Strength - [-2 1.2 30 71.79 118 23.84 -96 QK
Strength - Hi - 0.7 30 45,61 118 18.77 -96 QK
Extremme Event - | 3.8 20 80.12 118 -5.62 -96 0K
Extremme Event - I 0.7 30 47,21 118 27.30 -96 0.K
Service - | 20 15 69.00 77 22.68 -52 OXK
Transverse direction
e Displacement 8y (mm| Bearing Capaci Uplift capaci
Load Combination }fctual Al]:rwab]e P,,,.,‘g chﬁ;gl g,m-n Allgvgle Remarks
Strength - 1-1 (.6 30 62,95 118 61.47 96 O.X
Strength - 1-2 0.6 30 48.56 118 47.08 -96 0K
Strength - 111 0.6 30 36.56 118 27.82 -96 O.X
Extremme Event - | 2.1 20 51.43 118 23.08 -96 0K
Extremme Event - II 0.2 30 37.46 118 37.04 -96 QK
Service - 1 0.8 15 4938 77 42.31 -52 0K
PILE SECTION
Checking stress
Load Combination o8 (kg/cm2) o¢ (kg/cm2) Remark
Actual |Allowable| Actual LAllowable
a. Longitudinal direction
Combination 1 -666.4 2250 46.5 125 QK
Combination 2 -550.5 2250 385 125 OK
Combination 3 -342.4 2250 238 125 OK
Combination 4 1999.6 2250 76.7 125 OK
Combination 5 -377.2 3000 26.6 150 OK
Combination 6 -593.1 3000 423 150 OK
Combination 7 1800 100 OK
b, Transverse direction
Combination 1 -503.6 2250 355 125 QK
Combination 2 -414.7 2250 296 125 OK
Combination 3 -3265 | 2250 234 125 OK
Combination 4 -714.6 2250 54.4 125 OK
Combination.5 -264.4 3000 18.2 150 QK
Combination 6 4043 3000 28.6 150 QK
Combination 7 1800 100 QK
Nates : os  Stress of reinforcement (kg/cm2)
ac¢  Stress of concrete (kg/ cm?2)
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