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Railway

TOTAL MOMENT

Bridge

3-144

POINT G2 ® U. L. S s. L. S
HOMENT WOMENT OF DESIGN DESICH MOMENT
M _(kNm) |7 fL 73 Mu=M 7y L.y 3 {kNa) 7 L 73 Mu=M flL.7 3 (kBn)

DEAD - _

LOAD 1181, 1 1,20 L.15 1644. 5 1. 00 1,00 1181, 7
Live| RU | 1898.3 1. 40 1. 10 2923. 4 1. 10 1. 00 2088, 1
LOAD

RL 9 1. 40 1,10 0.0 1. 10 1.00 0.0
_ 4561. 9 3279, 8
TOTAL 1644. 5 1181, 7
DESIGY MOMENT 4567, 9 3278, 8
RESISTANCE MOMENT 5076. 0 4044, 5
TOTAL MOMENT
POINT 62 ® U. L. S S. L. §
r MONENT MOMENT OF DESIGH VOMENT OF DESIGN
M (k¥r) 7 fl, 73 Mu=M 7 fL# 3 (kNr} 7 L 73 Mu=M+ fL v 3 (kNm)

DEAD

LOAD -1264. 2 1. 20 1.15 1744, 6 1. 00 1. 00 ~1264, 2
LIve| RU | -1s89.6 i. 40 1. 10 -2448. 0 1.10 1. 00 ~1748. 6
LOAD

RL 1. 40 1.10 0.0 1. 10 1.00 0.0
24192, 6 T3012.8

TOTAL 1744, 6 -1264. 2
_ DESIGN MOMENT 4192, 6 ~3012. 8
RESISTANCE MOMENT -5765. 8 ~3545. 2



. % 180 AS= 96. 5
(. FLG hi= 20 feus 3000
WEB hw= 120 fy= 41000
WEB Wb= 65 AS = 50. 4
d= 130 d'= 1.6
X=0. 87 fy¥ A S/ (0. 4¥Tcus¥b) 48.2
7=d-1/2%X = 105. 9
VRC=0. 154 fcukbkd” 240, T2¥fy¥ AS" #(d=d)
' = §765. 8
MES=0. 8T#{y* A S¥7 = 4645. 2
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U, FLG b= 180 AS= 96. 5
U.FLG hf= 20 feu= 3000
KEB hw= 120 fy-= 41000
d= 127.°5
- 2=d-1/2%h1 _ = 117.5

MRC=0. 4%fcusbshfsZ= 5075, 0

MRS=0.8T#fy+ AS¥Z = 40445
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Cal cwu:f}a tion of deck slab for Main bridge
1. Span and bending moment
a) Span L=1.800 - 0.65 = 1.150 =1.200m
b) Load : .
Dead load 1 (Rail,sleeper and ballst) Wi= 7.47 kn/n
Dead load 2 (slab). W2= 4.72 kn/m

live load (RU P=250 kn:?:lzs kn/m ) W|=125.00 nk/m
: _ ‘ ZW =137.19 nk/m

¢) Moment (Middle span and eaech fulcrum)

M=(1/104WLEL)Y #1540, 1 = (1/10%137. 241, 241, 2)%1. $%1.1 = 32.6 knn/m

KN
RU=250
_ 1000
| -
| ' e §j
T P
Gl, 45N oy g
oo, s N/M
’;‘C’\:G )/ W = ] 5 i
T e ) i
_.-__,._..7..& ———— - —————
B} 2000
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2. Calculation of stress

a) middle span b =100°"  ha=20 d=:15.0 d'=5.0
As = Y,.-150°%°= 1.131/0.150= 7,540 cn?

7.540
P = Tii s e X 100 = 0.503 %
L 0.87Tx 41000 X 7.540
— - 2_4cm

X T TA0% 3000% 100
- 1
Z = 15.0-5X2.4 = 13.8°" < 0.95X15= 14, 25°m

Mns==0.87X 41000 X 7.54X 13. 8% 105 = 37. 1% 3 g
MH.C:0-4DX3DDO>{100 X2.4 X13.8%10"5= 309, 7¥NmS, 3D GxNm

b) each fulcrum b =1pgen h=120 d=16.0 d'=4.0
As = Y,e~150°%°= 2.011/0.150=13. 407 cn®

13,407
100 X 16.0

10.838 %

i

X100

il

. 0.87x41000 x13.407 1 pem
* 7 7.4 x3000% 100 '

AR 16.0~_———%~><4.0 = 14.0°"™ < .95X16.0=15.2°™

Mrs=0.87X 41000 xX13.407X14,0X107%= BE.9¥N">3DHKNm
Mrc=0.40%3000X100 X4.0 X14.0X10"5= §7,24"m>3p GKNm
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Galculation of deck slab (S.L.S) "+ Check

Span £ - ™ - review of fulcrum for bending moment
moment Mx'{ o S .E%x157.2 1.2 % } = 19, 8xNm

falculation of stress -

b =100°™ h=2( d=16.0 d'=4¢.)
As = Y;s-150”° = 13.407 cm?
0 13.407
m . X = {.
P T % TE 0 e 0.838 %

0.30x 41000 x13.407

0. 25X 3000 % 100 = 6.3

X =
I NP
Z = 16.0——X6.3 = 12.9¢°%

3 _ :
Mas.=ﬂg.80><4180[] X13.407%12.9%1075= 5f, TKNm> ]G QKHNm
Mnc=0.25%3000X 100 X6.3 X12.9%10"°= B0, §¥¥n>]9 g Kum 0K
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CRAILWAY—bridge

calculation of shoe

“edge fulcrunm Rd = 2006.176 x1.1 = 367.8 KN choe
(MOV) RLI = 1894.3,76 X 1,1 = 347, 9 "
Rmax = = 715.0 %
< gL o= (0.80L+5)=(0.80x 28.5+ 5) = 28 mn
middle fulcrum Rd = 4997.0,/6% 1.1 = 916.2 KN/ choe
(FiX) RLI = dZ?B'I/BXI.I = 7843 ”
Rmax = = 1700.5 "
dL. = 0
1) edge fulcrum (MOV) = 482mm X 203X 65
_(A1.A2) | -
432
108 216 108
$41die "
D s
N I\ e O
i oY
—_—— A
vertical pressur
AS = 43.2%20.3 — > X 4,12%X 2 = 850.5 cm?
Rmax  715.0x10° .
V¢ = — = e & 800 N cm? = VYca = 8§00 N/ em?
“AC 850. 5
Dowal bar ---=- ¢ 20mm X 500mm X 2 N0 shoe
F/4 -
Ab = ——— X 2.02x 2 = §.283 cm?
A
Nd = 367.8%x0,12.71.1 = 40,2 --- temperaature state
shearing stress
1. 43Hd 1. 43X 40.1x10° _ .
T s = — s = 8000 N/ cm? < 9000 N cm?
~Ab 6.283
.ahthor_oap ----- @ 80mm X 500mm X 2 NO shoe
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2) middle fulerum (Fix):406mm X 27¢x 18

P .P2)
406 —
120.5 685 1205 |
—
¢ 4idia ol
. 1 il [~
A\ \) o
Vertical pressure
’ . - . b4
AS = 40.6% 27.9- T X4.12X 2 = 1108, 335 cm?2
Rmax 1700, 5% 103
Ve = = : = 1540 N cm?2 < Vea = 1600 ¥ cm?
AC 1106. 335
Dowel bar ~---- ¢ 40mn X 900mm X 2 NO/ shoe
r S
Ab = - X 4.0%2%x 2 = 25.133 cem?
Hd = (367.8+916.2)X0.12,71.1 = 140.0 KN choe
sheariﬁg stress
1. 540d 1.54% 140.0x 103
T§ = = = 8580 N/ cm? < 9000 N/ cm?
- Ab 25,133
anchor cap ----- ¢ 50mn X 450mm X 2 NO,  shoe
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RAILWAY — Substructure

Reaction from Superstructure

1) For A__;_Ab__uf (Movable) - S.1.S

a) For all width of A, Abut ( B =18.300™)
dead load : Rd = 2006.1 *
live load : R £ = 2002.1 ¥~

total @ R = 4008.2 *»

b) For Uhit width of A, Abut

(1) For Vertical load

| . 2006.1
P . —_ 62 KN/m
Rd i 109. 623
2002.1 o
| Rg= 3o = 109.405
R = = 219, 028K~/m

(2) For Horizontal force for temperature or Seismic

Hr ZIHD = 109.623x0.15 = 16.444 &x/m



RATLWAY = Substructure

2. For As Abut (Muvable] - S.L.S
a)  For all width of As Abut { B =183, 000")

“dead load : Rd = 2005, x»

live load : R¢= 2000.2 %~

total  : R = 4005.3 *

~b) For Unit width of A» Abut

{1) For Vertical load

. 2005.1 B .
Rd = o0 = 111.395
. 2000.2 o Knsm
| Rg= TR = 111.122
R = 222, 5] 7Kns/m

(2) For Horizontal force for temperature or Seismic

Hy =Ho = 111.395X0.15 = 1§.7] ¥n/m
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RAILWAY — _Substructure

3. For Py Pier cand P. Pier -+ S.L.§

Al : 1 Ao

7.500
€500

7000
800

¥ —ram

Pi : PZ

Reacti_oﬁjof each pier (Vertical load)

load\\\ - Pl Pz

dead load | Rd =4994. 1%N | Rd =4997. gk~ 2 Rd =2006.1-+4994.1

+4997. 0+ 2005. 1
live load | R € =4549.1%¥ | R g =4554. | ¥~ = 14002.3""

total R =9543.2%" | R =945]. 1%~

Horizontal lba‘d of seismic state

- . hpa
Hp:i=2 Rd-ku hp, -+ hps ®
RSO 7.00°
= . . = §33, 2K~
14002.3% 0 1gx RIENIE 33
Hps= 5 Rd-kymat2
Pz T D 2 hpe?
- 6. 503
fure = 7 7 KN
14002.3%0. 12 NIRRT 47.2
Cor

<Hp:= X Rd ka2 = 14002.3X0.12,72 = 840.2%" - adopt
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RAILWAY = ABUT(A)

Calculation for Vertical wall - U.L.5,

1. action force

a) state of normal load - only earth pressure
1 . . '
M=-é~><19.8><{].251 X10.50°X 1.5 1.1 = 15§F. 9Knm

S:%XIQ.BXD.ZEI X10.50%X 1.5 X1.1 = 447 5k~

b) state of ':I'emperature and nomal! load
M=1566.2+16.444X10.30 X 1.3 X 1.1 = 1808, 4xve
S = é47.5+16.444><1;3 x1.1 = 471 1%
c) state of Seismic
M= (—é—xls.ﬁxo.m X10.50°-+16.444X10.30) X 1.25%1.1= 2006, 0¥Nn

S = (%XIQ.BXO.MI X 10.50%+16.444) x1.25x1.1 = 529.3%"
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Calculétion of stress for U.L.§

section b =100°™ h =130 d =192.5% d'=17.5em
CAS = Y1255t = §.042,/0. 125 64.336 cm?

. As : 64, 336
=X 100 = ) = (.525
P T 10 00 %1 s X100 0.525 %
_0.87fy-As _ 0.87 X 41000 x64.336 _ 93 gen
0. 40Fcu-b 0.40% 2500 % 100 e
Z = dm;—;izlzz.s ~3—3~2~—:111.0°m <0.95d =0.95%122.5 =116.4°™ OK

Mrs=0.87ty-As'Z =0.87X 41000 X §4.336X 111.0 x 10-5
| ' = 2547, 3¥Nm = 2006, Q¥N®
© Mye=0.40fcubxZ =0.40% 2500 100 X 23. 0 1110 X 10-5
' o = 2653, 0¥ > =200, DN QK
s 529. 3% 107 '

"I-' = — 2
Ve " hd 100X 122. 5 43.2 N/em
0.525 —0.50

<Veca= 50.0 + 15.0 ( 50 ) = 50.8 N/cm®  OK
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RATLWAY — ABUT(A,)

Calculation of stability for S.L.S.

i) action force for bottom of Foundation

(from output of computer)

load

T NKN KN KNm
State H M
© Normal 1540. 265. 2 =

Te{nperature 1540. 6 281.6 —

oy | 1 542.7 x0.8 X
Seismic - 1369.9 S 4341 753.8
6.50

X M= {T-—'(SGIS.S ——2395.3><0.3)/1359.9} X 1369.9=753.8 *um

2} stability of Foundation

(1} Normal and Temperature state

o= 0.0™
q= 1'24265 =237.1 KN/n®> < ga = 350 KN/m?
1540.6 X 0.50
Ty = = 2.7 > 1.5
Fs 281. 6

(2) Seismic state

753.8 B 6.50

= 990 o eem s B = 1.083m
13699~ 0-9%1 6 6
1369. 9 6 0.551 [318.0 KN/m?
= m——— e +— ) = = 350 KN/m?
650 L 55 ) 103.6 KN/m? U8 o0 KN/m
1369.9 X0.50 |
oy = 1.58. > 1.5
s 131, 1
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Calculation of action force for each sectiop - seismic state

- ___6.540
: 3.200 (3004 200
o .
& (1) Surcharge load
¥
= TS a) toe footing slab
\ ] = w=(23.6 X1.00+18.6x1.00)
8 v g
s e ] = 42.200 X8
- N7
sLs|
B b) heel footing slab
S -
— —.——.—‘—.—'h‘_‘-‘ _—
g § o = @={23.6 X1.00+19.6x10.50)
X od 'w)

=229. 400 xysm

{2) Calculation of bending moment and shearing force
a) toe footing slab

. ' 002
M=—— (2%X318.0 +252.1)—ux42.209' = §(7.TKNm

6 2
2.00
S::—E—f (1318.0+252.1 ) — 2.00 x42.200 = 485, 7K™

| b} heel footing slab

: z . 2
_ M'—:i-gﬂ x229.4 — 3. 20

((2X103.6 +209.1) = 464. 1%Nn

3. 20 ( 103.6+209.1) = 233. 8K~

S= 3.90 x229.4 —
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RATLWAY — ABUT(A,)

Calculation of stability for U.L.S.

.1)_actian force for bottom of Foundation

load KN KN KNm
State ' N i M
| 1540.6X1.2 X1.15|265.2 x1.5 x1.1 | %1
Normal
orma =2126. 0 =437.§ 0.0
'-Température 2126.0 281.6 x1.5 x1.1 ey 208.7
HIpETALIe | =464.7
o 1369.9%1.2 X1.15] 542.7 x1.25%1.1 | %3
Seismic .
SLSHIE =1890.5 =746 3 1630.0
o 6.50 |
%1 M= {~—2~_—— (6293.0 X 1.38—1016.3% 1. §5) /2125.0} X2126.0% 0.0 ¥¥m
o (6.50 o 08
leMz{—'z——-" (6293.0 X 1.38—1202.1x1.65) /2125.0} X 2126. 05208, 7 Km

b.
X3 M= {*%— (5615.8 % 1.38—2396.8x1.375) /1890.5} X 1890.5=1690. p*"m

2) stability of Foundation

(1) Normal and Temperature

208. 7 B §.50

b gl R . m —_— —= 1.{83m

e=gEg s 009 > o= 083
2126. 0 5% 0. 099 357.0 KN/m?

=220 ) g 2200 < qa=525.0 KN/m?

=50 (1R [297.2 KN/m? 4a%525. 0 KN/m
2126.0 X 0.50

= = 2.3 > 1.1

s 164.7

(2) Seismic state

1690. 0 B
=t 894™ > = 1. 083™
1890.5 ~ 0-894 6
1890. 5 6% 0. 894 530.8 KN/m? _
S LA O RS AL L L L = qa= 525 KN/m®
650 1E e ) { 50.8 KN/m? 98 525 KN/m
1890.5 % 0.50
vy = = 1.26 > 1.1
Fs 746.3
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Calculation of action force for each

__6.50D
3.200 113001 20

10 SOOJ\

section -+ seismic state

{1} Surcharge load

I

aeelliang]

AT A T
bt RN,

DLS

287.1 /

]

5308

a) toe footing slab
w = (23.6 X1.00+18.6%1.00)
X1.380 = 5H8.236 ¥ns/m

b} heel footing slab
w=1{23.6 X1.00+19.6x10.50)
X1.380 =316.572 KN/m

{2} Calculation of bending moment and shearing force

a) toe footing slab

2. 007

2.002
M=~ { 2x530.8 +383.1)—-—~g—qx58.238
2

1!

§46. 78N™

S =~ (530.8-+383.1) — 2.00 X58.236 = 797. 5K

b
.00
2

b} heel footing slab

. 20° 3.20°
M =220 516,572 -
) 6
3.20

S= 3.20 xX316.572 —

3-166
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RAILWAY  — ABUTM)

Caiéglation of stress for Tooting slab - U.L.S.

toe and heel footing slab

section b =160 h =100 d =43.5 d'=6.5
As =Y s~ 125°tc= 4.909,70.12% = 39.27 cm?
| As 39. 27
=e——— = = .
P b d 1040 100 %935 *x 100 0.419 %

_0.87fy-As  0.87 x41000 x 39.27

Y T0d0fenb . 0.40x2s00x100 = 140
7 = d———g~=93.5~—154—'§9=86.5°m< 0.95d=10.95x 93. 5=88. g™

Mrs=0.87fyAs 2 =0.87X 41000 X39.27 X86.5x10-*
| = 1211 75" >y =957, fenn

Mre=0.40fcubx-Z =0.40X2500X 100 X 14.0% 86.5X 1(-°
=1211. 0%M™ >Mu=957. 5k QK

797.5x10°
Ve = > = 97.5x10 = §5.3 N/cw?

bd 100x93.5

0.419 —
0.25

.25
<Vca={ 350 + 15.0 ( 0 ) }><2.= 90.3 N/cm? 0K
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— substructure

RATLWAY
Calculation of P, PIER
1. Shape and size
L 14,000
10182 _ 5x23672 = |1.836 1042 500
. [
6.000 2000 6000 g 200 200 gl o
e 3 VN TS
Q’L FEASTAS
8 L |
- 1 4.000 4500
Z,ICalculation of Beam
Asn= 0.25"bd= 0.25%%x50%92.0 = 11.50 cn?
< Asu=A'su =Yo5 4% = 4909 X4 = 1963% cn®
3. Calculation of pillar
1) action force for bhottom o'f.pillar
a)'fbf S.L.S of seismic state
\ NKN I KN ym M:“ yK-Nm
Reaction of ' :
superstructure | 4994, 1 933.2 7. 800 7279.0
' 23.6x14.00 '
“Pillar X 0.50x6.50 128.9 3. 250 419.0
: =1073.8
~-23.6x2.00 ,
pi X0.50x5.50 ~15.6 2.1750 —42.9
=—129.8
Total 5938. 1 1046. 5 ~ 7655. 1
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.b) for U.L.S of seismic strate

2)

load
NKN HKN MKNm

seismic [5938.1x1.2 x 1.15 | 1046.5%1.4 x1.1 7655.1X1.4 x1.1

: _s’tate = 8194, 6 =1511.6 £ 11789.0
Calculation of stress - U.L.S.
section b = B00x2=1200°™ “h=%5%  d=42.5 d'=7.5

As =AS =Y 4,-65"°X2 = 130%°=§.042 X 130™° =1045.46 op?
| '50.0

LU " o
Ma =M+ N (d—?) = 11789.0+8194.6{42.5 — 5 ) X 107%=213223. QkNm

_ 1087 —0.72) fy-As _ (0.87—0.72) x 41000 X 1045.46

0. 40fcu b = 0.40% 2500 1200 =04
oy 5.4 '
Z = d=5= 425 ——=2o=39.8°"< 0.95d=0.95X 42, 5= 40.4°7 0K

M=rs=0.87fyAsZ =0.87Xx 41000 X 1045.46 X 39.8x10"®
| = 148405 ™ >Ma= 13223, Q¥

Mre= {0.72 X 41000 X 1045.46 X 35. G- 0. 40X 2500 % 1200
X5.4 X39.8 ) X10°5=13380%"">Ma=13223. 0%¥" QK

8194.6x10°%

— 2
0.87x 41000 oLo-8 cm

Asn=Asgn' =1045.46 —

<Asu=A'su =Y 3,53 (100°*°) X2 = 8.042X59%2 =949.0 cm? OK

Asu 949. 0
= = ——— = .
P b4 X 100 1200 %X 29.% 100. 1.86 %
: - S 16116 X 10% .
Ve = = 200X 425 31.6 N/cm
- _ 0.86 —1.00
<Vca= 65.0 + 20.0 ( 750 ) = 8§2.2 N/em® OK
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RATLWAY

— Substructure -

2

PLER

4. Calculation of Foundation

1) Calculation of stability for bottom ol foundation

A} Longitudinal direction

(1) dcti0n force for bottom of foundation

a) fbr.S.L.S
: loéd :
\ N KN H ¥n v M=H « yKum
Super Rd 4994, 1 933, 2 8. 800 8212.2
structure{ R £ 4549. 1 - -
Pillar 1073. 8 128.9 4.250 547.9
ﬂ —-129.8 - 15.8 3.750 —-h8.5h
' - 23.6x1.400 %X 4.5
| footing X1.00=1486. 8 178.5 0.500 89. 4
18.6X1.40x4.50 _ _-
Surcharge X 1,00=1171.8
Normal 13145. 8 - —
State :
' Seismic 8596. 7 1225.0 8791.0
b)) for U.L.S
. load ' N KN H x® N[ KNm
State | _
' 8596.7x1.2 X1.15
Normal +4549.1x1.4 - —
- X1.1 =18869.1
.. 8586.7x1.2 X1.1511225.0x1.4 xX1.1 8791.0x1.4 x1.1
Seismic = 11863. 5 =1886. 5 = 13638, 2
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(2) Stability for foundation

a) Tor S.L.S
Normal state

N - 13145.8 ' '
vty —_ \ 2
T T 00 xasp” 2087 KN/m

Seismic state

M_ 8731.0 |

. B_4.50 )
g9, = L028" > === 0,750

:ﬂ— 6
B 450 o .
x‘”,z e = 5 1.023 = 1,227

2N 2X8596.7 o
= - - B 2 p— N 2
3x L 3x1.227 x14.00 333.7 KN/m* < aa =350 K/

_N-u _8596.7x0.50 .
Fs === =—pms— =85 > 15 o

OQmax =

b} for U.L.S
.NOfmal state

N 18869.1
= = = 299.5 KN/m?
TR T 00 xasgs 299 /n

Seismic state

e:%:"‘%fgggz = 1.141™ > gz 0. 750™

x:.—éB?-—e:%’{j—U——l.m = 1.1069 »
:qmag=3'ilt]Lx 3)(2;(';3361?4_00 = 509.4 KN/m* < qa =525 KN/m?
Fs =N}'{”‘. ;118?2555.;[).50 =31 >11 ok
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RAILWAY

P. PIER

B) Crossing direction

(1) action force for bottom of foundation

~a) for S.L.§
NKN HKN ym M:H_yKNm
| Rd 4394. 1 539. 3 8.800 5273.9
Super
. 4549.1/2 o N-x=2274. 6 X
structure R - ( x=3.551) 3.541 }
- - =2274.6 =8077. 1
~Pillar 1073.8 | 128.9 4.250 547.9
Vi ~129.8 | ~15.86 3. 750 —58.5
 footing 1486.8 | 178.5 0.500 89.3
g Surcﬁarge 1171. 8 - - —
ﬁggﬂg}al) 10871.3 ~ - 8077. 1
State |- ——— :
Seismic 8596.7 | 891.1 — 5852, 6
b) for U.L.S
- I_OEId- . N KN EL N KN
State
Normal 8596.7%1.2 x1.15 1 8077.1x1.4 x1.1
(partial 1 +2274.6%1.4 — .
loaded) X1.1 =16366.4 =12438. 8
CSoismio | 8996 7X 1.2 X115 891.1X1.4 X1.1 |5852.6X1.4 X1.1
elsmie =11863. 5 =1372.3 = 9013.0
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(2) Stability for Foundation
a) for S.L.§

Normal state

___%:_i_g_g%%w: 0.743" < —g-mméﬁg.: 2.333m
Seismic state
:%3%: 0.681™ < %-«- 2.333™
F%“i‘?ﬁ%} :14.33911.50:.(&%) = [lgijgﬁﬁﬁ$:<qa=350 KN/m*
i :zNE;u :85%;};1}?{1}'50: L > L
35) for U.L.S
Normallstafe |
.ﬂ%:.—i—g%gi—: 0.810" < %z 2.333"
SRR i = (i) = e o @S2
Seismic state |
e;%—;wﬁg{i_l—;-gf—z 0. 760" < —g—z 2.333"
" Fs :N}'{“ = 118?2%220'50 = 4.3> 1.1
all QK
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2) Calculation of stress Tor each section

_RAILWAY

- Substructure — P, PIER

A} Longitudinal direction — Seismic state
—— 41500 .
200 200 {1) Surcharge load
o[ ‘a) for S.L.S
— ©=(23.6 x1.00+18.6X1.00)
— ’ = = 42.200 XM/
N g
\
AY
: b) for U.L.S
SLS w=(23.6 Xx1.004+18.6x1.00)
§§ X1.2 X1.15= 58,236 K/m
)
!
ULS \ 4
A >
O ed
o g \E’,
L7341 3.327
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{2) Calculation of bending moment and shearing force

a) for S.L.S
900 002
M= (23337 +152.4)~_3~g—qx42.200 = 4§y, grNm
. 2.00
S==— (333741524 ) — 2.00 x42.200 = 401.7%"
9002 1812 -
M= x 42, 200 — 181 X 107.1 = §g.GKam
S =2.00% 42.200 —1';81 x 107. 1 - = 21.9%"
b) for U.L.S
2. z2 R . 2 .
M:—E@ ( 2%509. 4 +203.2)_3—é[]—“x53.235 = 98, 2xum
2.00 n
S=T (509.4+203.2 ) ~ 2.00 x58.236 = 596.2
9002 8272
M:%—Qﬂ X53_235__U_‘:2 X 126. 6 = 73, 2%Nm
0.827
S =2.00x 58.236 —

x126.6 = H4.1""

3-175



RAILWAY — P, PIFR

{3) Calculation of stress Tor Seismic state.

a) for S.L.§

section b =100°" h =100 d =940 d'=6.0
As = Y2s—200°°°= 4.909,70.200 =24.545 cn?

_ 24.545
P —_— e 3
= d _ =100 sea g <00 0.261 %

_ 0.80fy-As 0.80 X 41000 x24.54
X =7 = 2 g gen

%X 0.50fcuh 5% 0.50X 2500 X 100

- 14.1 . :
z d“?’" 9.0 ———=189. 3°" % 0.95d=0.95X 94.0=88.3°"

Maszo.sufyﬁsz =0.80X41000 X 24.545% 83.3X 10-°
| = 717, 3%8m S )g=4§2. gKNm

1
Mre=7X0. ﬁnfcubxz—%x 0:50 X2500X 100 X 14.1%89.3%10°°
= T87.0%"" >Ms=462.2%"™ 0K

b) for U.L.S

_0.87fy-As _ 0.87 X 41000 x 24.545

T0.40fcu-b  0.40% 2500 % 100 = 9.4
7 = d'—g": 94.0 -““9‘;“89.'3“'5 0.95d=0. 95X 94. 0= 89. 3¢"

Mgs=10.87fyAs 2 ““[] §7% 41000 X 24. 545)(89 I3x10°°
' S = 781.8%"™ >Mu=4698.2"""

Mac——U 40fcubx-72 =0. 40><2500><10[l X9.4 X89.3x10°°

= §39.4¥¥m > =698, 2KNm Ok
S 596.2% 10°
=2 = = 63.4 N/cm®
Ve =4 100X 94. 0 N/cm

0.261 —0.25
0.25

<Vea={35.0+15.0 ( ) bxz =113 Wenr ok

B) Crossing direction

Notice : this case. is abridge.
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RATLWAY

— Substructure

Calculation of P, PIER

1. Shape and Size

14 00

l

1082 5%22672= |1.836

o

| BRI S OB
6.000__2000 6000 g eofecn 8§
0, Y
VLSS l
oz O —
= SE
14 Q00 - _éLjiCIl__J
. Calculation of pillar
1} action force for bottom of pillar
a) for S.L;S of seismic state
\\\ NE® H#® y" M=H . y&nm
ion of
Reaction o 4987. 0 840.2 | 8.300 6973. 7
Superstructure
. 23.6x14.00 x0.50
Pll_lar X 7.00=1156. 4 i38.8 3. 500 485. 8
23.6x2.00x0.50
] X B.00=—14] & - 17.0 3.000 ~-5H1.0
Total © 6011.8 972.0 - 7408. 5
b) Tor U.L.S of seismic state
\ N)m H xw Y LLL

~ Seismic
state

6011.8%1.2 x1.15

=8296.3

972.0 X 1.4 x1.1
£1497.0

7408.5x1.4 X1.1
=11409.0

3. Calculation of stress

Notice :

- U.L.S

this case is abridge for small action force or near

than P, Pier of this Bridge

and is similar for footing slab.
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_RAILWAY — ABUT(A,)

Calculation for Vertical wall - U.L.S.

1. action force

- a) state of normal load - only earth pressure
M=-é—><19.6><0.251 X3.5°X1.5 X1.1 = 1160, 0%%n

S=—1~><19.6><0.251 X9.5%x1.5 x1.1

J— KN
5 366. 3
b} state of Temperature and normal Ioad
M=1160.0+16.710X9.30x 1.3 x1.1 = 1382.3k"m
S= 366.3+16.710X1.3 x1.1 = 390.2%~

c) state of Seismic
M= (%X1_9.6X0.341 xX9.503 +16.710X9.30) X1.25%1.1= 1527.Q%Nm

= (%xlg_sxn.?ﬂll X9.50° +16.710) X1.25%1.1 = 437.7%



Calculation of stress for U.L.S.

section b =100 h =130 d =129.% d'=17.5
As =Y, ,-150%t 0= 8.042,70.150 = 53.613 cm?
' 53.613
S X0 m ool = (.
h-d 100 x122.5 100 0. 437 %

0.87fy-As _ 0.87 x41000 x53.613
0.40fcu'b — 0.40X 2500 100

= 19.2°"

CZo=d-Zerpas 12 gen o 0.95d=0.95X122.5 =116, 4¢m
- 2 2 0K

Mrs=0.87fyAsZ =0.87X 41000 X53.613X112.9 X 10-°
= 2159, 0KN S My = 1527, gFNm

Mrc=0.40fcubxZ=0.40X 2500X 100 X 19.2X 112.9 X 10-¢
= 2167, 6 ™ S \y=1537. 0¥Nm oK

S 437.7X10°

Ve =90 Tuxims = 35.8 Nem
0.437 —0.25 ,
<Vca= 35.0 + 15.0 ( 13 0 ) o= 46.2 N/cm? 0K

0.25
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RATLYAY  — ABUT(A)

Calculation of stahility for S.L.S.

1) action force Tor bottom of Foundation

it

~~.__ load .

T~ K KN Nm
_State \\\\ N H M*
Normal 1314.9. 221.1 -
Temperature | - 1314.9 | © 237.8 -
U B 453.6 X 0.8 %

Seismic 1152.7 .

.Ilsml 2 ~362.9 538.8
L (6.00
K M= {2 (43897 ~1838.0x0.8) /1152.7 } X 1162.7=538.5 "

2) Stability for Foundation

(1) Normal and Temperature state

e= 0.0"
a=— 200 2192 KN/ < ga= 350 KN/m?
6.00
© 1314.9 X0.50
g = = 2.7 > 1.5 0K
Fs = 237. 8 :

_(2) Seismic state

538. 8 B 6.00
= = 0.468™ > @ —= = 1.000"
TN 6 6
1152. 7 6% 0. 468 282.1 KN/n?
= () = < qa= 350 KN/m?
6.00 | ST, ) [102.2 KN/m? 1 /m
1152.7 X 0.50
P s = 1.59 > 1.5
Fs 362. 9
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Calculation of action force for each section

2700 130 200

9500

-+ geismic state

(1) Surcharge 1oad
a) toe footing slab

w=1{23.6 X1.00+18.6x1.00)

VST

381N

P T T
e

KN
1022
R3] /

?222/
282.] /

— 42 200 KNM./m

b) heel footing slab
w=(23.6 X1.00+19.6x9.50)
=209. 800 ¥N/m

(2) Calculation of bending moment and shearing slab

a) toe footing slab

- 2 2. 00
M:gé—nﬂ { 2%282.1 +222.2)"—%]-X42.20[} = 44{.Q%%m
200 | - _ .
S ::*5“* ( 282.14222.2 ) — 2.00 x42.2060 = 419.9
b) heel footing slab
2' 2 .
M=21""x209.800 ~ 2';0 (2%102.2 +183.1) = 294. 0%
o 2.10 , o
S = 2.70 x209.800 — ( 102.2+183.1 ) = 181.3

2
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_BRATLWAY — ABUT(A2)

Calculation of stability for U.L.S.

1) action force for bottom of Foundation

load
m NKN_ HKN MKNm
 Normal 1314.9%1.2 X1.15 | 221.1 x1.5 x1.1 | X1 0.0
| =1814.6 =364.8 '
Temperature 814,628 XS SCLTRE gy y
Seismic 152.7X1.2 X1.15 | 453.6 X 1.25X1.1 [ %3 1,0 o
, = 1590. 8 =623.7 '
6.00 - |
X1 M= {-—~;—-- (4979.6 X 1.38— 773.6x 1.65) /1814.6} X1814.6% (0.0 x¥m

6.00
%2 M:{-—%m (4@79 6 X1.38— 945.7x 1.6
| 6. 00
X3 M= {w—«ém— (4389.7 X 1.36—1838.0x 1.375) /1590.8}

.2) Stability for Foundation

{1) Normal and Temperature state

o 132.4 B 6.00
=0 003 < D= = 1.000"
©=Ts1a.5 = 0073 6 6 0
1814.6 6% 0.073 324.5 KN/m?
= e — +— ) = m KN/m?
6.00 (1) (280.4 KN/mz 487 350 KN/m
1814.6 % 0.50
= = 2.3 > 1.1 OK
Fs 397. 4
{2) Seismic state
1241.9
=—soe= 0781 > === 1000
®= Tsa0.8 O |
1540.8 - Bx0.781 472.3 KN/m? ,
SELLLLL NG P Lol ARLLEN P < ga= 525.0 2
o (e ! [ 58.1 KN/u? a8 KN/m
g =o0290.8 X050 0 oy
623.7

3-187
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Calculation of action force for each section ++ Seismic state

51000
, L. 2700 13001 200 .
SF’ (1) Surcharge load
3 ' , - )
o TS g a) toe footing slab
\ = w=(23.6 X1.00-+18.6x1.00)
s \ g
\§ Y X1.380 = 58, 235 ¥n/m
- - |
N
vLs. | N
- b} heel footing slab
5:\\ w=(23.6 X 1.00+19.6x8.50)
ot ':T\ — [ KN/m
q4 3 2\_ | X 1.380 =289.524
. =
25!

(2} Calculation of bending moment and shearing force

a) toe footing slab

4 2
M-“:z—'é-q-q { 2x472.3 +334.3)—&%]*X h8. 236 = 73§, 2Knm
2.00 )
S:T ( 472.34+334.3 ) — 2.00 x58.236 = [8§. QKN

b) heel footing slab

Rk 707
IVI:2 ;U X 289.524 — 210

{ 2X58.14+244.4) = B]7. 2knm

2.70
2

S= 2.70 X289.524 — ( 58.1+244.4 ) = 373.4%"
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RATLWAY ~ ABUT{AR)

Calculation of stress for footing slab (U.L.S)

toe and heel footing slab

 gection b =100°™ h =100 d =9Y3.5 d'=6.5
As :st"’“ISOCtC“«: 4909/0150 = 32.?270"}2
" As 32. 727
P =—XJ0l = % = .
b d 100%93.5 100 D_ 390 %
_0.87fy-As _ 0.87 X41000 X32.727 11 gem
X =0, 40tcu b 0.40%x 2500x 100
7 = d~§-=93.5-—1-1—'2—5=87.7°m< 0.95d=0.95% 93.5=88.8°" 0K

Mis=0.87fyAs-Z =0.87X41000 X 32.727X87.7X 10°®
| =1023. 8%"™ > P=736. 2%nn

Mre=0.40fcubx -7 =0.40X 2500X 100 X 11.6X87.7x10-°
=1017.3%Nm > J=736. gKnm

S 688. 2% 10°
- = = T3. 2
Ve =74 100%93. 5 3.6 N/om

0.350 —0.25
0.25

<Vca={ 35.0 + 15.0 ¢ ) }X2 = 82.0 N/cm? 0K
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Laleulation of stabilily for seetion(1)

U, L,S$
Load N (KN) HExN) Mx (KX - n) MY (KN-p)
conerets of stnuctuver 449. 048%1.2% 1. 15 850, 927x1.2%X1. 13
surcherge of heel stab | =619, 586 - =1312. 279 -
and toe slab
r—-_‘..._,_ pmnn—aad
‘Earth pressure - 154, 401% 1, 5% 1, 10 - 953.836x1.5x1.10
=266, 541 =510, 3671
tota} Load i 619.1 265. 4 1312.3 §10. 4
for inversion
950. 9
Fin = — - = 1.05 >1.00 0K
_ _ 610. 4 '
“For Reaction
1312.3—-610.4 3.75
= = 1.133 > — = 0.625n
619. 7
3.75
< _E—_ = 1.250m
2% 619,17
max = : = 364.7 KN/m°
¢ Ix1.133x1.00 -
for sliding
§19. 7% 0.6
Fgt = —= = 1.395 > 1.2
266.4 .
For verticai.fbfce
Na = 2941 5X1.00X3%0.65 {3.75 — (——— 1.183) X2} = 649.6 > 619.7 KN

Where

% relicving factor for slope (1:1.4)
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Calculation of 'siress for each member (U,L,S$)

¥l

(23.6X0.70+18.6X 1. 30) X 1.2X 1. 15 =

2

It

a) verlical wall.

1

i “{” % 19. 6% 0.333%6. 175" X 1. 5% 1,15

it

(7]
[

1. o
75‘— % 19.6%0,333%x6. 175" X L. 5X L1

b) toe footing -slab

<
4

0. 852 ' 0.85

' . 8% _

M o= ——— (2%364.74273.5)—- —— X
. | 2
0.85

n

(364.71-273.5) 0. 85X 56.856

.1/:
u

€} heel footing slab

2

2,25° 1.89¢°

W= - x190.971 — T X088 =
| 1. 899
S« 2,25 x190.371 =~ X208.8 =

2-196

_l3lzso
1850 2250 gz
550 o
P\
— —C%
] (o)
1 5
P~
<t
O
(&

(23.6%0.70-18. 6X6.175) X 1. 41X 1.15 =

56.856 KN m

190. 371 KN./m

441.9 Ki-w

214.7 KN

56.856 = 100.3 KN-m

222.9 KN

359.4 KN-w

234.9 KN



Calcujation of stress for sach members
a) Vertical wall
+ b=100cm h=65.8 d=59.3 d'=6.5%

AS = Y25~i_50?‘€ = 4.909,70.150 = 32,727 cm?
) 32,727 X 160
e = 9
: i00><_.59.3 0.552 %
] 0.87X41000%82. 1727
| 0.40% 2500 100 A
7 = 589.3Ix T X 11.8 =83 4em < 0.99%59.3 = 56.3 cm 0K
MRS = 0.87x 4100032, 727X 53, 4X 10°% = 623.4 KNy > 441.9 K¥n
MRS = 0.40X 2500X 100X 118X 53.4x10°% = 630.1 KNm > 441.9 KNn
214, 7% 102 . 0. 552— 0. 500
T > = 3§ 9 N em® < ra=50+15x( 2 500) = 51.5 N/ em?

o 100x58.3 0.50

b) toe footing slab
b=100cm  h=70 d=64.0 d =6.0

As = Y20—150°%° = 3.1416,70.15 = 20. 944 cn’
20. 944
P s ———— X 100=0.327 %
100X 64. 0
222.9%x10% , (0.327—0.25 R
= ———— =348 NSem® < ra= 35.0415.0 U 39.6 N cm®

100x64.90 0.25

c) heel footing slab
b=100cm h=70 d=64.0 d =6.0
AS = Y20—=150°7¢ = 3.1416,70.150 = 20. 944 enm?®

20, 944

P =~ X100 = 0.321%
100X64._0
0.87X 41000 x 20. 944

X = =7, bem

0.40x 2500 100

7 = 64.0«~—;— X706 o= 60,2 cem < 0.95xX64.0 = 60.8 cm
MRS = 087X 41000% 20. 944X 60.2X10°% = 449.7 KNm > 359.4 KNm
MRC = 0.40X 2500 100X 7.6X60.2x107°% = 457.5 KNm > 359.4 KNm
934, 9% 10° _ (0.327-0. 25)
T= 234, 9% 10 = 36.7 N cem® < 7Ta-= 35.0+15.0 T = 39.6 N cm®

100X 64.0
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Laleulation of stability for section(2)

U, LS

Load

NCEN)

concrete of construction
surcherge of heel slab

——

382.793X 1. 2X 1. 15
=330, 255

B KD

Hx (XN -m)

MY (KN m)

471, 212x 12X 115

For vertical force

' 3.00
Na = 294X 1. 5% 1. 00X0.63 [3.00“(7

3-202

- = B5. 355 -
and toe slab
Barth pressure - 90.038x%1.5%1. 10 - 157, 566 1. 5x1.10
= 155. 315 = 271,802
total Load 390. 3 155. 3 §50.4 271. 8
for in'version
471. 3 :
Fin = — = 1.73 >1.00 0K
o : 271.8
For Reaction
. 650.4—271.8 3.00
X = —————— =0 80mn > = 0, 500m
390,38 B
3. 00
_ ; = 1. 000m
2x390.3 s
gmax = - = 268.3 KN W
3x0.970x1.00 -
for sliding -
3990. 3% 0. 6
r5] = me—————— = 1,50 > 1.20
155.3

— 0.970) %2} = 556.1 KN > 390.3 KN




Calculation of stress for each member (U, L, %)

i

i1

W2

a) vertical wall

L

&
1

b} toe footing siab

M

13l

615

1.685

==,
Loty

j

2683

2038\
|47.1 \

(3150 1530

(23.6%0. 704+ 18.6X1.30) X 1. 2% 1. 15

(23.6X0.70+19.6%x4.55)x1.2x1.15

] : _
-}r-— X 19.6%0.333%x4. 659 %1.5% 1,15

IR A 2
—2—* X 18.6X0.333x4.505° X1 oX 115

"

n

2

0,708 . 6. 70°
-_~E—-(2xzsa.3+20&8)k- B X 56

2.910 130

6. 856 KN m

146.418 KN~ m

176.8 KN-m

116.6 KN

. 856

= 46.6 Ki'm

§ = 0 (268.3-%203.8)-—0.70><56.856 = 125.5 KN
.2

¢) heel footing siab

1, 685

- 1,59
M o= = X146.418 — —

' 1.595
$ = 1.685 X 146,418 —

2
2

3-203

X147.1 = 145.5 KN*m
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~Caleulation of stress for each members
a) Vertical wall
b=100cm h=61.5 d=55.0 d =6.5

AS = ¥25-300°"° = 4.909,70.30 = 16.362 cut
b 16. 362 100
5 — = )
100X 55.0 0.297 %
- 0.87X41000% 16. 352
0,40 2500 % 100 * 6.0 cm
Z=5_5.0—'—2“><6.0 =820 em < 0.95X%55.0 = 52.%2 cm 0K
MRS = 0.87X 41000X16. 362X 52. 0% 10°5 = 303.5 KNm > 176.8 XNm
MRC = 0.40X 2500X 100X 6. 0% 52, 0% 14°5 = 312.0 KNm > 176.8 KNn
C 116.6% 107 . (0.297—0. 25)
T &8 = 21.2 N em® < = 35, X" 2
100255 0 yd Ta=350+15.0% 0 75 37.8 K. cm

b) ‘toe footing slab

©b=100cm  h=T0 d=64.0 d’'=6.0
As = Y20—300°'° = 3,1416,70.30 = 104.72 cn®
po AT 00 - 0.164 % > 0.15 %
100X 64, 0
e e S

¢} heel fgo{ing s}ab.
b=100cm h=70 d=64.0 d" =6.0

AS = Y20—300%7C = 38.1416,70.30 = 10.472cm?
10,472
P=-——— X100 =0.184 % > 0.15%
- 100X 64. 0
. 0.87X 41000X 10,472
X = = §.4 cm
0. 40 % 2500 % 100
7= 64.0— -% X 6.4 =606.8cm = 0.95%64.6 = 60.8 cn
MRS = 0.87Xx 41000 10. 472X 60.8X10°° = 227.1 KNm >145.5 KNn
MRC = 0.40X 2500% 100X 6. 4% 60. 8X 10°5= 389.1 KNm > 145, 5 KNm
0.164 .
7= lgg%4><10 = 20.2 N em® < Ta =350 X — = 23.0 Nem®
100%64.0 0.250
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