OVER BRIDGE(1) W=6m

: 1;.Shépe

N VENICLE BRIDGE -—Superstructure

and size

‘ 7200 -
S0 6 000 600
Vd
5Pl0c0 PP
JLQD-r , O
400] 2200 | 2200 11400
2. Factorlof section
A e R T 2 3y ! .._ ey bh®
Shape bxh =A (m®) y {(m) Ay (m?) Im—Ay-+124m)
1 1 7.20%0.20=1.440 | 0.100 0.144 0.0192
[ | 0000808 o | 0600 0.864 0.5952
% 2.880 1.008 0.6144
~ XAy _ 1.008
T = = = (.350 ™
YETEAT T s T
1= 1lo -%A- ¥ = 0.6144 —2.880 X0.350°= 0.2616 n*
= = 2.7 X107 KN/m*

}30._

21 KN/mm?




MD  VEHICLE BRIDGE

3. Load

1} Dead load

0. 05+0.095

pave : 22.6X ; X 6.0 m= g, 83] KN/m
Ccon : 23.8X7.2 X0.20 = 33,984 ®nom
: 23.6X (1.10 X0.15+0.60%0.15x2) = 3.894 <nsm
: 23.6%0.60%0.80%3 = 33.984 xn/m

guard rall: 0980 x 2 | = 1.960 *n/m

Cwd 83.653 KNsm

il

2) Live load (H A -load)
~a) loaded strength

| (1] first span : £ =15.0™ <30.0™ .".K=1.0
loaded ' | CPu=30.0 KN/m, lane

(2) middle support : £=30.0™<30.0™ .".K=1.0
_ ' SPu=30.0 KN/m, lane

b) Loaded of all width

 For U.D.L  Pu=30.0X2 '*"*x2/3 = 40 *vm

J!

For K.E-L - Pr=120 X2 '*n°x2/3 = 160 kn/m



3)  Loaded figure

case—~1

_Nd-16731KN Nd
. Wd- 83653KNf
. . m : ==
o 15.000 I5.000
case—2
| Pu-40 KN/
: , _ 1 N
‘case—3
o375 Pk=160
| Wuy=40 |
f- - 1
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No.@ VEHICLE BRIDGE — Superstructure —

Calculation for hending moment

1) middle span

b =250°"(be=80) h=100 d=B87.5 ¢’ =12.5
- Mu.max= 4027.0/3 X1.05= 1410.0 KNm/Girder

. . Y32“4N0 = §.042x4 _ .
As = [ Yes— 4" = 4.909%4 ]’"51‘804 o
0.37><\41000 X51.804 _ . i
0. 403000 250 '
o 8.8
CZ= BThe——= 83257 £ 0.95X87.5=83.2° 0K

Ms=0.87X 41000 X 51. 804X 83.2X 10-5=1537. 45" >Mu=1410. 0"

Mnre=0.40X3000% 250 X 8.6 X83.2X107°=2146.5*"™ >Mu=1410.0""
o = 0K

middle fulerum
b =60°" h=100 d=88.5  d =11.5
Mu.min= ~5480.1/3X 1.05= 1918.1 =¥/m

R Yia—d40 = 1.131%4 .
=] =$8.860 cm®
o AS._ [ Ya2—4M° X2 = 8.042x3 ] 8- 86U cm
As ' = Yea—d4¥0 = 8.042%4%° =32.168 cn®
© (D.87 X§8.860—0.72X32.168) x 41000
X = : = 20.8 ™
: T 0.40% 3000% 6D
| - 20.8 _ cm

Z= 88.5-——= 78.1°" = 0.95 X 88.5=84.1°" 0K

Mgs=0. 87><41{J£]0 X 68.860% 78.1x 107 °=1918. KT > Mu=1918. 1"
‘vxm—(e 72 x41000 ><32 168><81 0+0. 40x3[10{l><50><20 8% 178. 1}

X 107%=1938. 8¥*™ >My=19]8.1"""
0K

Calculation for shearing force |
~ Edge support Su.max = 886.0/3x1.10= 324.9 KN/Girder
middie Support ~ Su.min i —1551.0/3x1.10= 568.7 KN/Girder

_the.shearing bar is arrange same at No? vehicle bridge.

3~ 12



~ Calculation of deck slab for No(D Vehicle bridge (U.1.S)

i. Span- and bending moment

a) Span  £= (2.200 ~0.60) = 1.600"

.;b)'mdmentlbf middle span :

M= {0.800.12 240,00 Px¥/y +dwd e} x15 x1.1

= {0.8(0.12X1.5040.07) %100 x2/, +&x4.72x1.50% } x1.5 x1.1

¢} moment of each fulcrum :

:25- lKNm/D‘l

M= { (0.152 +0.125) P +f5wd £ } x1.5 x1.1 °

= { (0,15 X1.60+0.125) X 100 x 2/, FpX 4.72% 1,800 } x1.5 x1.1

= 44, | $Hnsw
2..Calculatién of stress
a) middle span b =100°"  h=200  d=15.0  d'=5.0
As = Y,2—200°%c= 1,131/0.200= 5.655 cm®
5.88% | '
= = 0.377 %
P 100 x 15,9 <100 37
0.87X 41000 X5.655 .
X = 1.6

0.40%x 3000% 100

7 = '15.0-—%—><1.5 = 14.7¢"

< 0.95%15.0=14,3°"

Mrs=0.87X 41000 X 5.655 X 14.2X 10°5= 286%™ 25, 1%
Mre=0.40X3000X 100 X1.§ X14.2X1075= 27.3%"m> 35, kan

3 - 13



b} each fulcrum h =100°m h=20 d=16.0 d'=4.0

As = Y,6—200°%°= 2.011/0.200=10. 055 cn®

| 10.055
Pr= e <o = 0.628 %
y x X .
W - DATXA1000 xi0.550

§.40%x3000% 100

L o= 15.0"""%*3.2 = 14.4°" < 0.95X16.0==15.2°"

Mrs=0.87X41000. X 10. 055X 14.4X 10"°= 51.6* ">44. 15"
MRC:0.40X3000X100 x3.2 Xlt};:}}(lg“ﬁi:: 55 . JENmS, 44 (KNm 0K

3-14
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N0 C).-Veﬁicle.bridge

calculation of shoe

edge fulcrum  Rd = 487.3,/3 x 1.1 = 178.7 KN,/ choe
MOV)  RL = 349.78 x 1.1 = 128.3 w
_Rmax:= _ _ ' = 307.0 ”
_ _ dL = (0.80L+5)=(0.80% 15.0 5) = 17 mm
middle fulcrum Rd = 1568.5 /3% 1.1 = 575.2 KN choe
(Fix) RL = 880.5,8x 1.1 = 322.8
Rmax - | ' = 8§88, 90 ”
Sodl =0 ,
| 1) edge fufcfum{(mbv) shoe = bXaXt = 279mm X 220X 37
CALLA2Y -
- 279

885 . 102 . 885

r?éﬂd:d A g
3/ N N

vertical pressdre

AS = 27.9%22.9 —~ -~ X 4.12x 2 = 612.5 cm?
" Rmax  <307.0%10%
YC. = - = = 510 N/ cm?® < Vea = 800 N cm?
L :AS_ o 612.5
Doiel bar === & 20mm X 500mm X 2
. : T >
Ab = X'2,0%2x2 = 6.283 em
.Hd = 178.7x'0;15 = 26.8 KN choe --- temperaature state
.shearing stress '
: 1. 48Hd 1.43% 26.8x 10°
Ts = = — : = 6100 N cm? < 9000 N, cm?
‘Ab ' §.288
: anchér cap oo ¢ B0mm X 250me X 2 NO./ shoe
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2) middle fulerum {Fix) shoe:bX aX t = 432mm X 203X 18

CPy)
S S— 432. .
- 1Q8 216 108
EE—
f‘éﬂdia o
& & <

Verficai pressure

AS = 43.2X 20.3~ Tx4.12x2=850.5 em &
Ruax 898.0 i g
Ve = £ - ~ 1060 N/ em? = - Vea = 1600 N cm?
: AG 850. 5
Dowal bat -** ¢ 40m X $00m X 2 N0 shoe
ﬂ .
Ab = ; X 4.02%x 2 = 25.133 cm 2
Hd = (178, 7X Z+:57S.2)X 0.1 = 93.3 KN, choe seismic state
shearing stress '
| ~1.65Hd 1.65% 98.3% 10% . \
ts = = — = §200 N em* < 2000 N, cm
: Ab S 25.133
anchor cap ----- ¢ 50ma X 450am x 2 N0/ shoe
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N

. No.@® VEHICLE - Substructure

‘

1.  Reaction from superstructure

1) For.ABUT'(Movable) ~ S.L.§
For all width of Abut (B=7.200")
_dead ldad i?d = 487.3 KN/Abut
live load R £ = 349.7 KN/Abut
total R = 837.0 KN/Abut
© For Unit width of Abut
(1) For Veftiéal'load

1 .
=2 3 7_ f— . KN/m
Rq_ T 487.3 = B7 578 |
_'_'RJ’B =l x349.7 = 48,557 xnom

" 7.20

R = 116.235 x*/m
{2) For Hﬁrizonﬁal force for temperature or seismic.

H: =Hp = 67.678 x0.15= 10.152 *Wn

2) For Pier'{Fixed) » S.L.S
(1{ For.Vertical load
 dead load Rd =1568.5 *
live load R 2= 880.5
t'o_ial' | R =2449.0 *®
(é)iFér Hu;}zdntal load
-a) Loﬁéitudinal diréction
' braking load - Hs = (8-1+200) %z (SXS0.0+200)~§~= 293.4 *
's'e:'i'sm:ic l'oad. :' Hp ={2x487.3 +1568.5) x0.10 = 254.3 ®¥

b) Crossing direction

R o,
Skidding load : Hs =250 X = = 1p6.7
seismic load : Ho =1568.5X0.10 = 158.9 *»
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Mo.® VEHICLE - ABUT

Calculation for Vertical wall -+ U.L.S

1. Action force

(1) state'df‘mofmalgroad e only.earth pressure
MF "-é- 19-:6><U_-_25i X8.70% x1.5 x1.1 = 890.9 Kvm
M. —é-x34'.3x-§nx_0._zs_1. X8.70° X1.5 x1.1 = 3584 xon
Mu = =1249.3 ¥nm
'.S', =—;~><19 éxo 251 X8.70° X1.5 x1.1 = 307.2 *¥
| _'S’g_ =34 3x4§—x19 6>< 0.251X8.70X1.5 x1.1 = 129.9 ™
Su = = 437.]

{2) State of temperature and normal load

Mu = 1249.3 + 10.152 X 7.70 x1.3 x1.1 = I36].] ¥¥m

fl

0
pag
]

437.1 +10.152 X 1.3 x 1.1 451.6 ¥

(3) State of seismic
Mur-_'(“—é“xls._ﬁxo.?,zs X8.70° +10.162X7.70) X 1.35x 1.1 =1293.2 *n

Su= ( é—xig;axmzs X8.70° +10.152) X 1.35%1.1 = 376.4 K™

3 - 25



2. Calculation of 'stress

section b =100°" h =110 ¢=103.¢ d” =7.0

As = Yis ~150°*°= 8.042/0.150= 53.613 cn

53.613"
= )( =
P =TT 100 0.520 %
0.87%41000 X53. 613 _ o yem
"'f 040X 2500X 100 Y
18 2 = 93 4°m < 0.95 X101.5 =96.4°" oK

Z= 103 0~

“Mrs=0. 87X41000 x53. 613><93 4><10 *=1786. 1%"™ >Mu=1361. 1%Nm
'M'RC;D 40><2500><100 ><19 2X93.4X1075=1793. 3¥"™ > pu=136]. 1™

oK
oo L ABLEXI0C
Ve =it 43 I\_/.cm
<Veca= 50.0 + 15.0 (-0’523 ;}0'5“) = 50.6 N/cn® 0K



No.D VEHICLE — ABUT

Calculation of stability for S.L.S.

1) . action force for bottom of Foundation
' - state Normal Temperature Seismic
load -
CONeY 1103.0 1103.0 869.8
MK 17,750 67.7 X o315
w  { Do (2166.7-1212.2X0.8) /8698 | x869.8 = 377,54

7
2) Stability:for Fbundation '

(1) Normal state

g .

¢ =g 7 9 B
. _.____g__. gl;f’zaﬂz 206 KV/m' < ga = 300 KVa®
.FS':"N}H o 1102;3':6.50:_2.2 > s oK
 (2}'Témﬁefatufé staié .
: " ~%~=1?;370= n.'oezm.< ,g_:%qg: 0.833"
o = (xS < (J0 o
.F.s: N'H “_ “_0242__;(0'50: 2.1 > 1.5 oK
(3) seismic state
e :% —%gg: = 0.434" < 5= 0. 833"
ol L B (2
Fs = Nﬁ”‘z '889;3;3‘50 = 1.6 > 18

3-27.



3) Calculation of action force for each section -+ seismic state

1
R o {1} surcharge load
99 5000 _ )
gg ‘5 . 2400|1100} 1500 al toe footing slab_
- w= 23.6%0.80% 18.6%0.50
S T TR =28.180 *Mm
S : ) -
8 b ) ) i) ~b) heel footing slab
I \ i w= 23.6X0.80+ 19.6X8.70
1 ' Q 7 0 '
I =189.400 K¥/°
ses | 1 1B ]
'dﬁﬁ;*““--mﬁ .
oL SMH,:‘“\ .
; NE ((.(\)j

(2 'Calcii'la_’fcion of bending moment and shearing force
" 'a) toe footing slab
1.50%

X 28.180= 245.5 "™

M:_l.go (2 x264.6 +210.3) -
. . 1‘50 . . - p KN
S== 264.64-210.3) —1.50%28.180= 313.9 *

b h{éel_foo'tin'g slab

o P
'M=2 :U X 189. 400 e g (2% 83.4+¢170.4) = 221.8 *»m

S =2.40% 189. 400 —?‘—%-[3 (83.4+170.4) = 150.0 *"



No.@ VEHICLE — ABUT

: Ca'lculat.i_urn-of stability for U.L.S.

1T~ “load

\ i: _ NI;N : ' H &N M RN

*1

%2

%3

Normal 11!]3 OXI 2 1><_52% 85 247.6 X 1.5 x1.1 | X1 216. 1

| = 408.§

Temperature | - 1522.2 257.8 X{_:'542X5_1é1 e 5667
R 589.8 X1.2 x1.16 1338.6 X1.35X1.1 | %3

| Seismic . =1200.4 ~ U =T602.9 983. 1
M= {%9—9 ( 366 7% 1.38-889.5 X 1. 55) /15222 } X1522.2= 216. 1%

A
| &

M

it

{——29 ~ { 3664.7X1.38=974.8 X1.65) /16222 } X 1522.2= 356, 7%

(42}
=

N= {m‘é-u——m( 2766.7% 1.38—1212.2X 1.485) /1200.4 } x1200. 4= 983. 1<

Stability. for Foundation.

(1) Normal state

e :i;gzlz: 0. 1417 < %%%z[}.f&%' m
L B (e <
Fs = 15?303 ;(0 Vs > 11
| (2) T'empér'aiﬁre state |
_e_#lggg Z— 0.235" < _g,z 0.833"
Mz
F;": 152§2§;D5D=17 > 1.1

3~ 29



(3) seismic state

983.1 . B_ .
= Taw 0.818" < == 0.833
1200.4 0 6X0.819 476.1 KN/m?
- A R
475 00 __( = ) [ 4.1 K/mz 98
fg =—t00:4 X090y S

502.9

Calculation of -action force for each section - seismic state

44 _
1 SRR B ) 1} surcharge load
a8 _ _5000. a) toe footing slab
o :g 2400 {100L 1500 =(23.6%0.80+18.6X0.50) x1.38
| | . 38.888 KN/m
B b) heel footing slab
1 \ sz~ G- - (23.60.80¢ 19.6%8.70) x1.38
% '. E . > =261.372 KN/m
X7
S D N
LS B
. O 'm\
. I ; m_ q:
o M —
" @
I~

- 2) Calculatio_n_-.of.bending moment_and shearing force
a) toe footing slab

1.50% 1.50%

o M-‘“ e (2><4?6 1 +334.5) — % 38.888=438.8 KNm

R =“’““‘1§n (475:'1+'334;5‘) —1.50x38.888 = 549.7 kN

b) heel footing slab

P X 261.372 --2—~%9~ { 2x4.1+230.7) = 523.4 KNm
2.40 _
S—«Z DX 261372 ~o% (4.14230.7) = 3456 KN

'3 30



No.® VEHICLE — ARUT

'Galculutlon of stress for footlng slab (U.L.S)
| 51) heel footlng slab |
©section b =100°" h =80 d =75 4" =6.5
As = st—lau?t?:4.909/0.150: 32.727 on

32,191
= >4 = {.44%
? - T100x 73 100 0-445 %

- 0.87x 41000 x 32. 727 -~-1I1 gen
_x“_, 0-40X 2500 100 o

Z— 735*‘

l; 8. b7, G“m < 0. 90 X 73.5=69.8°"

MRS‘“‘U 87><410[H} X 32, 727><87 6% 1075=1789. 1ENPS Mu=523. 4*~m

Mrc=0. -40x:2500% 100 X11.8%67. BX 10-5=797. §XNm> My = 532. 4% QK
345, 6103

= frerig . 2
Vg 00X T35 47__-.1 N/_cm

= 93.4 N/cm? OK

<vca=,-{35 0+ 15.0(2 445 =025, } x2

0.25

2) toe footing slab
| section b -100=m ho=80 4 =735 4 =65
| As = Y25—150“°—-- 4.909/0.150= 32.727 cn

| _' 32,727 -
_ .- ‘p. _',*'_‘100*7_3-'5 ; x 100 = 0.445 %

Mu =438.8 *™ < M, = 789.1%™ .. from 1}  OK

. 549.7x10%

3 -
100x73.5 = T4.8 Nicm

<Veca= 93.4 N/em® - from 1)  OK

3 - 31



Calculation of action force for each section -+ seismic state

.cl R
-] | Yoo 1) surcharge load
Qs [" 500 - a) toe footing slab
g C"B 2400 L1500, w=(23.6X0.80+18.6x0.50) x1.38
S =38. 888 KN/n
g b) heel footing slab
N A0 @ = (23.6X 0,80+ 19.6%8.70) x1.38
N 1_()
Q R - =261.372 KN/m
kb
L665 735y A135765 - ©
ULS ) R -
<t PV .
. n <+ 9 :
.M F }Q
<

2) Calculation ol shearing force --~Check ot Critical section
toe footing slab and heel footing slab
1. 0.765 N i T « KN
St = =£22(4761+4039) - 38.888 k 0765 =306.8

Iz

Sh = 261 372 1.665 - L€65 (4141613) . =2976

3)Ca !cu'iat_i on of Sheariné =st-rejé_s

~for Loe Tooting slab

. . 3068 x 10 . N/Cm °
Ve "~ 100 x 735 - 32.8 L

- <Vea= 350+150-04995025. - 467 N/Am2 ok

.3 - 32



No.® VEHICLE — PIER

1. Shape and size -

80l 22002008ty 500

L ! |
LA :gﬂ:‘:%;ﬂ_
78b|_asbo 75 i3 o
T 48 ool 9
I _ 52 -@E%Qﬁ O
el —1ot | *F o)
LﬁQQQ_J 4500

,j 2. Caltﬁiétion of pillar
I):ACtion fbrqé‘for bottom of pillar (S.L.S)

“a) Ldﬁgitudinai direction

load oo e |y | gy
.Super .Rfi 1568.5 - - -
stevouture | R 2 | 8805 - | - ~
Copintar [ AR008 B LE0 1 ae7 | osano | 1248
Braking | - 293.4 | 6.800 | 1995.2
.-S_e._ij_:gin_w ] = | 2543 6.800 | 1729.2
.| Braking|  2815.4 2934 - 1995. 2
State f— o — :
1. ] Seismic -~ 1934.9 291.0 - 1854. 0

3 - 33



b} Crossing direction

= 2670.2

319.5

NKN HKNm y m M:H.ykkm
Super Rd 1568.5 - - —
strucuture | R £ 880.5 - - —
Pillar 366.4 36.7 | 3.400 124.8
- Skidding = 166.7 | 7.600 | 1267.0
Seismic - 156.9 | 7.600 | 1192.5
Skidding|  2815.4 166.7 - 1267. 0
State. : : _
Seismic 1934. 9 193.6 - 1317.3
2} Action force for bottom of pillar (H.L.S)
“a) Longitudinal direction |
" Toad T -
. NXN Kn KHm
State | L : 1 M
Brakine | 2815-4X1.2 X1.15]293.4 X1.25% 1.1 ) 1895.2X1.26% 1.1
AN = 3885.3 = 403.5 = 2743.4
Seisnic 1934.9%1.2 X1.15]291.0 x1.5 x1.1 |1854.0%x1.5 x1.1
= 2670.2 = 480.2 = 3059.1
b) Crbssing'directiqn
R lO‘E:l'd:- o KN KN KNm
State T~ | ::PQ . f M
'Skiadih' 12815.4%1.2 x1.15{ 166.7 X1.25% 1.1 | 1267.0x1.25x 1.1
| ¢ = 3885.3 = 229.3 = 1742.1
1 1934.9x1.2 x1.15]193.6 x1.5 x1.1 | 1317.8x1.5 x1.1
Seismic :

2173.6




No.O VEHIGLE — PIER
3) Calculation of stress
a) Longitudibal direction of seismic (U.L.S)
" section b =450%" h =50 d =42.5
As =As ' = Yeu—3T"°= §. 042X 37=297.554 cn?

Ma =3059.1+ 2670.2 ( 0.425—‘0—'%{1) =3526. 4 ¥

_ (0.87—0.72) X 41000 x 297.554 4 gem
T T 40X 2500 % 450 T

4.4

Z= 42.5—

 Murs=0.87x 41000 X 297.554 X 40.3 X 10-5=4277, 3cNn

= 40.3°% <0.95x 42, 5=40. 3"

4

=7.5

0K

>Mu=13526. 4*Nm

Mrc=0.72x 41000 X 297.554 X 35.0+0.40X 2500% 450 x 4.4 x40. 3)
| X 1075 = 3872. 3K¥™ >y 3526. 4KNm

2670.2% 103

— r 2
0.87x 41000 ~ %%B-7 cm

Asn=A"'"sn = 297 55I4~—

<Asu=A'su-= Y5,—29"°(150°%¢) = §.042x29=233.16 cn® OK

. -233.16 L
:""‘—“""—‘-“—"'X = R
P. 450x 42.5 100 : 1.209 %
. _ 480.2x10® - .
Ve = 150% 4.5 = 25.2 N/cm
‘<Vca= 65.0 + 20.0 (1.21? {;]1'00) = 69.4 N/cm?®

b) Crossing direction

This case is abridge.

0K
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MO VENICL

'3..Calcu1ation of Foundation

E — PIER

1) Calculation of stability for bottom foundation

(1) Action force’

a)'angitudinal‘direction - U.L.S
load ' '
) } N KN H KN ENm
State ' _ ' M

i 3637.8% 1.2 x1.15| 293.4 X1.25%1.1 | 2405.9%1.25% 1.1
PTaKing. = 4882.2 = 403.5 = 3308.2
seisaic 2657.3%1.2 %x1.15]340.2 X 1.5 x1.1 |2250.1%1.5 x1.]

e I = 5614 = 3712.7

b) Crossiné'direotibn e+ U.L.S

: }Gad .'N R H wH M K
State :

Skiddin 3537.8%1.2 x1.15 | 166.7 x1.25X1.1 | 1367.0%1.25% 1.1
LLad1Rg = 4882.2 = 299.2 = 1879.7
i 9657.3% 1.2 X1.151242.7 x1.5 x1.1 | 1451.4%x1.5 x1.1
e1sme = 400.5 = 9394.8

- _5-366?.1‘_
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2) Stability for qundation
' a) Longitudinél'direction fbr U.L.S

(1) Braklng state '

M 33082 B 4.50
ST = 7“‘ =2l = . 15"
°® TN T 18822 0.678 6 5 - T |
C_ N-..Be . 4882.2 6 X0.67 344.3 KN/m?
o =y o (1% R A
| TBL T B 4.50%6.000 4.5 17.4 KN/m?
. N-u_ 1882.2 x0.50 |
- Fs ST 1035 = §.0 > 1.1
.(2) seismic.staﬁe _
M_3m2t_ oo B o
c =q =557 1 N
B 450 .
x__-—z—e—mT—l D13 = 1.237
SN 2% 3867.1

=329.4 KN/w? <ga=

G =3l 3x1.237 X6.00

- N- o 3667.1X0.50
C= = . o . > .
Fs m oW 3.2 1.1

| birCrbssihg'diréction for U.L.S.
(1} Skiﬁdinglstate _
M _1879.7

| .. _ B .
e _"“fs"-af"--qasz-z”_ 03867 < = 1000
4882.2 63 0. 386 250.7 KN/n?
--*"" _ + =
d ““ ) s axa 0 T 500 [m.u KN/m?

(2) seismic state

M 2394 8 | B

e _=.'1—\1“ 366? 1:___0._653 _<_ e 1.000
N 3667.1 - .. 6X0.653 224.5 KN/m?
= + : -
a BL( ) 8.0 4. 50“ 0 [ 7.2 KN/m?
' 1 x40, o '
Fg = N_ B 36671 %0 50 _ L5 > 11

H 400.5

3. — 44
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M. VEHICLE - PIER

Calculatlon of action force for each section

longltudlnal direction - Braking state
o 4.5— . .
[2000_5l002000 |
_ 7?5@3'5 . 7 %% (1} Surcharge load
_<E ] Sl a) for S.L.S
¥ .
ql'S NE w= 23.6X0.80+ 18.6x0.50
. N
: r : =28. 180 KN/m?
‘”-gf““-<\w . -~ b) for U.L.S
: ™~ . '
1 = ¥ & w= (23.6 x0.80+ 18.6x0.50)
T B R : : _ '
| BEREEEE B S X 1.375 =38.748 KN/m
: I 1265 ]
. . < . _
m\\'\ _
d o
§ 3
oy

{2) Céléulatiﬁﬁ of bending moment and shearing force

a) for S.L.S
2.00% o L2000 o
M= g ~ (2x249.9 +144.3) 220 228 180= 373.1 Ko
f.’s==-2—wg—- (1 249.9+144.3) —2.00x 28. 180 = 337.9 KN
. L B o . 2- . .
M = 20 (z‘x.12.3+117.9)i‘—g—p—xza.wo =—17.8 KNn
2,00
S =" (12.3 +117.9) - 2,00 28. 180 = 73.9 KN
b)) for U.L.S
. . . : '2_ o . ) 2' 02 .
M=% g”_ (2x344.3 +199.1) — 20 X 38.748= 514.3 Kim
- s=2—-g-q ( 344.3+199. 1)—2 00X 38.748 = 465.9 KN
M—-2 g“ (217.4+162.7) - 2007 38748 =541 KNg
2,00 |
S=72= (17.4 +162. 7) = 2.00%38. 748 = 102.6 KN

3 — 45



'.Calcul'ation of stress for footing slab - U.S.L

section ~ b =100 h =80 d =73.5 d’ o=

As = Yes—150°°= 4,909/0.15 =32.727 cn?

_ 32,731
100 X 73.5

X100 = 0.445 ¥
087X 41000 X32.727 11 gen
X7 Tha0x2s00x100

Z= 73.5- 1;'8 = 67.6°™ < 0.95 X 73.5= 6. gem

Mrs=0.87x 41000 X 32. 727X 67. 6X 10~5= 789, 1<¥m> jy=
Mre=0.40X2500X100 X 11.8X67.6X 1075=797. G* ™ jy =
465.9%10°%

_ V_C_ %—IUU_XHP : - 03.4 N/cm

<Vca= 35.0 + 15.0 (”‘443 '2"50'25)_ X2 = 93.4 N/on®

Check of Critical section for Shearing torce

S= -"—22@-5{344;3 +2524 ).~ 1265x 38748 = 3284KN

\e=-2284x 10° L 447 Ném2
- Ve=Teo < 735 T r

0.2

< Vea-350 415004452025 467 Ném? ok

6.9
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OVER BRIDGE(Z) W=10m

N.@ VEHICLE BRIDGE -+ Superstructure

‘1. Shape and size

L1200
60 10.000 600

Nu 2 —g
In 6 L_JISOO P

4001 4 x2100-8400 1400

2. Factor..of section

Stape | bxh=A @) | v Ay ) | To= Ayt 4
|_‘:j ...1_17-!29.._8{].?&2.249 9.100 0.22.4 0. 0299
E:] a.aoxu._”aoxé'.im 0. 600 1. 440 0..99'20
:--z o 4.640 ~ 1.664 1.0219

_SAy?® 1664

V=TSR a0 0. 358

S 1=To ~Ay? = 1.0219 —4.640 x0.358%= 0.4272 n*
3 S




M@ VEHICLE BRIDGE

3. Load
1) Dead load

: S ‘: 0. g
pave : 22,5 x - 0ot0.125

X 10.00 = 19,775 KN/m

conc : 23.8 X0.150 X 0.600 x2 = 4.248

»oor 23,6 X(11.28><0.20+1.10_><0.15) = 5b.758

7t 23.6 X0.60%0.80X5 = 56.640
 guardrall : 0.980X2 = 1.960

wds | = 139.381 /e

2) Live load (HA— load)

SR {loaded first span =14.0<30.0 K=1 .. Pu=30.0 KN/lane
U.D.L

length middle support =28.0<30.0 K=1 .. Pu=30.0 KN/lane

K.E.L - Px =120.0 KN/lane

load of all width

S 5 ; | 1. . KN
©for U.D.L. Pu=306.0%{ 2 +—3—) = 70.0 kn/m

o 1
for K.E.L Px=120.0 x( 2 +~3—) = 280.0 *n/m



'3) Loaded figure

~ Nd=27.877 KN

| Nd
Wd = 13938 K |
- case—1 _ - - 4
14.000 1400
Pk - 280 KN
-l'Pu%7oKNél
. case—2 = O 1 -
Pk -280KN
z py- 70KV
case-'—?) == = ——— =}
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" No.@® VEHICLE BRIDGE
1. Calcﬁlatidn fdr'behding moment,

1) Middle span

section  b=245""{bo=60) h=100 d =87.5 d°

Mu. max = 6083. 7/5% 1.05= 1279.7 KNn/Girder

Yao—4N° = §.042X4
As = [ A . . =51, 2
S Yaos—4M° = 4.909x4 ] o1.804 cm
_ . 0.87 x 41000 x51..804 _g gen
0.40% 3000 X 245 e
R A o
Z=87.5 — = 83.2°"™ = 0.95 x§7.5=83.2¢°m

=]12.h

Mrs=0.87X41000 X51.804X 83.2X 1075 1537. 4% > }yy= 127y, 7¥nn

MRC:U-4UX-30(:]0X245'X8.6 X83.2X107%=2103.6""™ >Mu=1279. 7% (K

2) Mid.dle"l':fulcrum |
seutlon | ﬁ—sucm' h=100 d =88.5 d =11.5
M. min=8158. 1/5%1.05= 1713.2 KNn/Girder
As = Yoo 4N° X2 = 8. 042><8“° = §4.336 om?

LA = Yaa— 4N = 8.042X4%° = 32.168 cm®
o (0587 X 64,336~ 0.72% 32.168) X 41000 I8 gen
T 0.40X 3000 % 60 | '
Z= 8.5 —18é8 = 79.1°% S 0.95 X88.5=84, 1"

Mns-—U 87><4IUUD X 64. 336><79 l><10‘5“1813 gFM™ >Mu=1713, 280

MRc—’ (U 72 X41000 x32.168%X81.0+0.40X3000x60x18.8x79.1)

X 107°=1840.0% " >Mu=1713.2%" QK

4 - 11



2. Calculation of shearing force

1) Edge fulorum  Su.max=1430.1°%/5x 1.1 =371.9 KN/Girder

séct;:on_ b=60°" h=100 =87.5 d° =12.5
Vg :Hazmg N/cn?
As _=_[ 52::3:: ] =51.804 cn?

. AT . 0.987 —0.50
= b5.0.+ 15. :
Vea 0 5.0 050

) = 69.7 N/em? <Ve=70.9 N/cm?
oUT

2) Middle fulerum  Su.min=2487.7%/5x 1.1 =547.3 KN/Girder

section b=60°" h=100 d =88.5 d° =11.5

o LB41.3%10% 2
Ve —m =103.1 N/cm
AS = VYse—4%° X2 =§4.336 cp?

. 64.336 |
po_ 643

= % = 1. '
600X 88.5 <100 = L.212 %

1.212 —1.00
1,00

Vea= 70.0 + 20.0 (. ) = 74.3 N/em® <Vc=103.1 N/cm?

sheéring bar -
Y o= 3000t Av = 2.011X2"Y = 4.022

Vs = 0.87fy (Av/bsv) =0.87x 41000 {4.022/60.0%30.0) =79.7 N/cn?

‘Edge support
Va =VcatVsa =69.7+79.7=149.4 N/cm® >V = 70.9 N/cn?

Middle suport. :
Va =VcatVsa =74.3+79.7=154.0 N/cm®* >V =103.1 N/cm® 0K

4~ 12



Calculation of deck slab for N.@ Vehicle bridge (U.L.S)
1. Span and beading moment -

a) Span : €= (2.100 —0.60) = 1.50Q"

b} mnoment of middle spéh :

| M:-_:'{s._a_( 0.12 £ +0.07) P+—1—-wd-ﬁ’}><1.5 x1.1

10
-_~.~{o._a.(ﬂ.-lz-xl'.50+0.u'z) X 100 +E%X4"720 X 1.50* }XI.S x1.1

=34, 7Enom
c) moment of mlddle fulcrum :

{( 0. 1512-!-0 125)?-1-%6(»(1 Q’}XIQE; x1.1°

=_{ (D;ls X 1.50+0.125) X100 +-1%x4.720 X 1.50% }><1,5 X1.1

-_-__-59.5KN/m
2. Caleculation of stress
a) middle span
b =100°"  h=20 d2=156. 0 d'=5.0
As = Y,,—150°*°= 1,131/0.150= 7.540 cm?
S 1.540 )
P = T x 150} = 0.503 %
0,.87x 41000 X 7.540
x o= - . : = 2.,4°"
0.40 3000 100
S 2.4
z_-z 15. {}---2-- = 13.8°™ < 0.95%15.0=14.3°" QK

Mﬂs—ﬂ 87X41000 X7.540 X13.8X107%= 37.1¥""> Mu _“'34 qrnm
MRC~D 40X30€]0><100 X2.4 X13.8%X107%= 39.7"¥™>My =34, 7%"™ QK

4 - 13



b) middie fulcrum

b =100°n h=20 d=16.0 d'=4.0
As = Y6 150°%°= 2.011/0.150=13. 407 cm?

40T S
P = 13.4 X 100 = 0.838 %

100 X 156.0
_ 0.87X41000 x13.407 £ gem
* 7 Todoxsoeoxtoe . T
ST Y|
Z = 16.0-—— = 14.00°" < 0.95x16.0=15.2°" oK

Mrs=0.87X21000 X13.407X 14.00 X 10-5= §6.9*™> My =59, 5KM™
Mrc=0.40% 3000X 100 X 4.0 X 14.00 X 10°= B7.2%%"> My =59.55" 0K

4 — 14
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NO @ Vehicle bridge

edge fulerun Rd = 759.7,/5 X 1.1 = 167.2 KN~ choe
{MOV) RL = 581.2,/5 X 1.1 = 127.8 o
T Rma_x = = 295, 0 2
. odL = = 17 m

middle f_l-l.lc.’{‘_li.!ﬂ Rd

(0.80L+5)=(0.80x14.045)

2439.2,/5% 1. 1

536.7 KN~ choe

(Fix) RL = 1458.4/5% 1.1 = 319.38 "
 Rmax = - 856.5 "
codL o= 0

Notice:this case is apply NOO vehicle



N.@ VEHICLE - Substructure

1. Reaction from SUpefstructhe
1) For ABUT (Mbﬁable) S, L.S.
(1) For Vertical load ( B=11.200")

dead load Rd = 759,624

fl

live load Re= 581.192%%

Il

© total load R = 1340.816%"
(2)_Fbr Horianta1 force for tempefafﬁre or seismic

Hr =Hp = 759.624x 0.15= 113.944%

2) For Pier (Fixed) - S.L.S.

(i) FOr.Verticél load
dead load Rd = 2439.170%™
 live load R= 1453.320%"
total R = 3892.490%"
';(2) F§r Hor%zontal-ioad
| a} Ldngitﬁdinai direction

‘braking load Ha = 8 28.0+200 =424, 000%

_'.-'seismic‘load‘_.ﬁn (2 X 759.624+2439.170) X 0.10=395. §40%"
b) E;bgsi@g.direcfiqn |
| '-s.k:idding_lbad He = =250. 000*"

seismic load Hp =2439. 170 0. 10=243. 920"

4 ~17
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2) Factor of calculation for reaction of piles.
'SPP—¢500m™ x gomxg 500
Ap :—4—( 0.500%2—0.4822%) = 0.01388 m?
T ' o :
Ip —”’—"é'&' (0.5007—0.482%) = 0.000418 m*

Ep = 20.58X107 KN/n®

. V -3 _3
Knu = aEe D *= 0.8x7 >_<5 X 5{ 3><9.8 =14.6 N/cm®=14600 KN/m®
|  AmpEp |
)
where

e
= 0.027—+0.
a D 0.200

' 8.50
=0.027 X——=+0.200 =0.
0 0,50 .20 0.659

0.01388%20.58 X107
55

S Kv = 0.659%

= 2.215x10° KN/m = 221500 KN/m

. A [TKTDT 4 14600%x0.50 .
B=V ZET ~ /4><20.58 X107 x0.000418 0 0% T
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No@ VEHICLE - Substructure

2. Factor for pile of Foundation

i) Vertical force for ground of a front of piles.

o RESoiL
§_§_ . S0
o N i w-s
8l 7=
= ~ WEATHERD

From Meyerhof formula

Ru ={ 4GNA+%E“AC) X 9.8

X {1.50
={40x32x3iz—*—

5 REYR \
+nx&%(ngW+ExL%)}x&8

= ( 251.3+ 65.2)x9.8

'3101.7 KN/a pile

| allow'ab.le étrength' of a front ground

Raziﬂd=%XMMJ=1mstamm = 1000 KN/a pile
- .
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M@ VEHICLE - ABUT-

Calculation of stability for foundation pile

1) Ac_tion' force for Foundation bottom --U.L.S.

: . load .  '
) . ) NKN KN _ KNm
BT 12464.1x1.380 27172.9 %X 1.65 ¥
Normal = 17200.5 = 4575.3 erel.c
R . 2886.8 X 1.65 %
”ie_mp:eratu_re_ | 17200.5% — 47633 | 4319.2
-9814.3x1.380 3799.7x1.35%x1.1
ismi .4
Seismic = 13543.8 = 5642.6 11259
. 5 00 _
w1 M= {—-2—-—~ (41100 hx1.380 —9962. 8><1 65)/17200 ) }XITZ{JU.O
| - ’ | =2721.2
. 5.00
- X2 M= {-T—- (41100.5x%1.380 -10931.3 X 1. 65) /17200.5 X 17200. 5
—4319 2 KnM
£5.00 o - S
*3 M= {T- (31024.6x1.380 —13612.0 X1.485)/l3543.8 % 13543.8

=11259. 4%
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C %% NO 2 VEHICLE-ABUT  #x LJL_ES

D
L
Ho
‘1
E
Kh

LE O (I T I TS B 1}

=
<
]

0.38202
3.24718

=)
[1 11

AL

1 1.875

2 0.000
3 -1.875

19177

25042
65318

b

-

[
L1 S T ¥

0,500
8.500
C0.000
0.0004180

%20.500E+07
14600.00
221500.00

{m™=~1)
> 3.0

[=- K-V !

.8 (t/m

25042.5 (i/rad,
5 (tem/m
.3 (t'm/rad.

(t ) 1500.00
(t » -300.00
(t )  300.00
(mm) 25.00

ZI =
Honou

&x
Sy

i on

17200.500 (t )
4875.300 (& )
2721.200 (t'm)

12.794600 (mm
3.882730  (mm
0.663196

() (t) (t).

1 1.875 1135.
9 0.000 860,
3 -1.873 584.

(in
(m
(m
(m" 4

Y Nt s e

o (t/mm2)
{(t/m”~3)

(t/m

R

)
)

{(m.rad)

228.77
228.77
228.77

)

e 0
oo

1500.00
-300.00
300,00
25.00

(t-m
-277.09
~-277.09
-277.08



[ R a I ]

L3O b

H

1)

6%
8y
«

~{m)

1.8756

0.000
~1.8%5

mIow

o x

2o
&

tm)
1.875
0.000
~1.875

oo

|17 . H

Honun

- T

17200.500
4763.300
4319.200

13.468400

3.882730
0.803794

()
1193.85
860.03
526,20

13543, 800
5642.600
11259.400

16.566400
3.057290
1.420680

D)
1267.21
677.19
87.17

4 - 30 ..

(t )

{t
(t-m)

Cmm )
(mm )
{(m.rad)

Lt o {tom)
238.17 ~284.78
238.17 -284.78
238.17 -284.78

{(t

(t

(t+m)

(mm )

{mm )

(m.1rad)

(O (t-m
282.1 -322.07
282.13 ~-322.07
282.1 -322.07



Calculation of stress for each section
A. Vertical wall .

a) State_pf normal load (earth pressure only)

860.6 KNm/m

il

M =-é~'><19.5><{}.251 X8.60° xX1.5 %1.1

: 1
‘M =-§-><34.3><U.251 X8.60% xX1.5 X1.1 = 525.4 KNn/m

M= o o =1386.0 KNn/m
S\ #%319.530.251 X8.60° X1.5 X1.1 = 300.2 KN/
S. = 34.3x 0.251% 8.6 1.5 X1.1 = 122:2 Ki/m

| = 422.4 KN/m

S =

"b) State of:temperature and normal load .

I

M= 1386.0 + 113.944/11.2%7.60x1.3 x1.1 = 1496.6 KNn/m
S= 422.4 + 113.944711.2 X 1.3 X L1 = 437.0 KNm/m

c) :‘ Stéte of seismic load
M= {é—”xm.exn.szs X8.60° +113.944/11.20 XT.60} X1.35% 1.1
P =1126.9 KNm/m

s:{:éxm;sxa_aza X 8.60% +113.944/11.20 }x1.35x1.1
= 368.2 KNm/m

d) " Calculatidn of stress
fﬁis.c'aSe is -ébfidge from No.(D Vehicle— Abutment
As =Ya2—150°*°= 8.042/0.150= 53.613 cm?

p= 03513 x 100 = 0.520 %
100 X 103. 0 | |

S0 Mpa= 1786.1 ¥ > Mu =1496.6%"™ 0K
437.0X10°

= - —= 42.5 N/ecm® < Veca =50.6 N/cm®* 0K
100 x103.0

Ve

4 ~ 31



N@ VEHICLE — ABUT-

Calculation for Footing slab (5.1.S.)

1) Shape and size

1.
e o |
50000 | .
§§ [‘2 '
al & 400 Q0L 1500
{2
ST )
S \ o
4
o N N
; é . __%gﬁ
L1775
B3l 1875 | 1875 62b
2)-Sdrchargejload‘ -
a) toe footing slab
©=23.6X0.90+18.6x0.50 = 30,540 Kv/m

b heel footing slab

w=23.6X%0.90+19.6x8.60

'3) Calculation of bending moment

= 189.800 *»/m

a) toe footing slab - Seismic state

SR 1.50%
‘M= 8x873.6 X0.875 ,11.20 ———X30.540

2

S= 8x873.6 /11.20 ~ 1.50 X 30,540

b) heel footihg-slab -+ Seismic state

9. 4p®

M=% 189.800 — 8X107.8 X1.775 ~11.20

2

S'= 2040 x189.800 — 8x107.8 11.20
| 4 — 32

and shearing force

= bl11.7

= b78.2

= 410.6

= 378.5

KNm/m

KNm/m

KNm/m

KNm./m



Calculation for footing slab (U.L.5.)

l)ISurphérge-ldad
a) toe footing slab
..w=(23..ﬁ X.U.IQIU-'{-IS.:GXO.SU) X1.2 xX1.15 = 42,145 Kn/m
b)_heel-footing slab

Cw=(23.6 X0.90+19.6X8.60) X1.2 X1.15 = 251,924 Kn/m

2) Célculaﬁibn'df bending moment and shearing force

a) toe footiné slah = - Seismié state

M= 8X1257 2X 0. 8’]5 S 11.20 __1_2_[.)_)(42 145 = 744.g *um/m
= 8)(1257.2/11.20 — 1.50 X 42.145 = 841_9.KNm/m

b) heel footing slab - Seismic stale
2 402 . | . KNm/m.
M-——TXZBl 924 — 8X87.2X1.775 /11.20 = H43.8

S= 2.40 x261.924 — 8x87.2,/11.20 = 566.4 *Nmom

4 — 33



M@ VEHICLE — ABUT-
Calculation of stress Tor footing slab

1) For toe footing slab (U.L.S.)

section b =100°" h =90 d =75.( d’ =15.0
As = Yas—150°¢°="4.909/0.150 = 32.727 cm?

32721 -
= - pd =
CPE 750 100 0.435 %
0.87x41000 x32.727 .,
0.40x2500% 100 T
_"z: 75;0—'13'8. = §9.1°" < 0.95 X75.0=7].2°"

Mas=0.87X 41000 X 32. 727X 69. 1X 10-5= 806, 75"™> Mu= 744, §¥N™
Mye=0.40X 2500X 100 X 11.8X 691X 1075:=815. 4%%™> Jjy=744. 6* " QK

841.9%10° ]
Ve T Tooxsg T MES Wom
B 0.436 —0.25
™ e : X = . 2
< Vea {35.0+ 15.0 075 )} 2 92.3 N/cm
shearing bar 8
0(112.3—92.3) X60.
Aoie .10.0(112 3-92.3) x60.0 _ .,

0.87x41000

£ Yie—Utype -+As = 2.011X2 = 4.022 cn® 0K



2) For heel footing slab (U.L.S.)

-gsection b =100°" hL =90 d =82.

1
joN
fl
-3
o

CAS = Yae—150°'°= 32,727 op?

32...7.27
- % = 0. o
.P. 100 % 82.5 1.00 0.397 %

_0.87% 41000 x32.727 1y gon
X T 0% 2500 % 100 i

Z = 82.5- 1;‘3 = 76.6°" < 0.95 X82.5= 78.4°™ (K

Mrs=0.87% 41000 X 32.727 76, 6% 105 =894, 3K%n > ju = 43, gro
Mre=0.40X 2500 100 X 11.8X 76.6X 1075 =803, 8*¥"> Wy =43. 85" 0K

566.4% 10°
SRR SALL A 2
Ve =Tooxszs - % N/cm
s 0.397 —0.25
< Vea= {35.0+ 5.0 (=) }xz = 87.6 N/om® OK
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Calculation of fToundation piie

1} FPor S.L.S.

é)‘state of'temperature

500™m % 9™ x §.500™

factor of pile E=2.06X10% N/cm®
Ap = 138.8 cm?
_ : Z = 1670 cm®
ees N, M
Ap VA

COTTAIXI0°  176.8% 108
138.8 x0.80 1674 x0.80

= 6971 + 13202 = 20173 N/en® < o ca=24000

b) state of seismic

o 873.=6><103:+ 218.2 % 10°
71388 x0.80° 1674 x0.80

= 7868 + 16292 = 24160 N/cm® = o ca=24000

2) For U.L.S.
a):staté of temperature

o 1193.9%10° o 284.8x107
¢ T 1388 x0.80 1674 x0.80

= 10752+ 21266 = 32018 N/em®* < o©ca=36000

_ b)'étateiof seismic
__'1267.2x103 822 1x10°
7 138.8 X0.80 1674 xD0.80

YeX

=11412 + 24052 = 35464 N/om® < o ca=36000
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Calcﬁlétion'of Beam

M@ VEHICLE — pIER-

l). Shépe and size

10
| ) 4 X 2100 =
| 310([._4 )i Bgoo__éIBCQ 500
=
R0 _eopo J2
o §§ sy 8
B~ 2 2000 @
N 0
T I DN
L ‘ |
i l s! I <
8.000 J Lc}ﬁm.d

2) Load from superstructure

Rd = 2439.170 /5 X 1.1 = 536.6 KN/shoes

"Re= 1453.320 /5 x 1.1 = 319.8 KN/shoes

R=

= 856.4 KN/é]wes

3) Calculation of bending moment and shearing force

a) for $.L.S

M= 856.4%1.20

= 856.4

b) ‘for U.L.S
M= (536.6x1.38+319.8% 1.65) X 1.20=152]. 8%

S = 536.6x1.38+318.8% 1. 65

1027, 780
= §56. 4kNm

=1268. 2% .
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4) Cal.cullatidn'- of stress
~section b =50° h=100 ( =87.5 d’ =12.5%
a) fdr -S_.L.S.
As = Yao—4" X2 = §.042/8%9=54.336 on® (As'=Yas— 4"°=19. 636 on?)
L B4336 |
50 X 87.5

0.80X41000 X 64.336
x= 7 ke = 7. fem
X 0.50 X2500X50

X100 = 1.470 %

67:5

= £5.0°™ < 0.95 X87.5=83.1¢m

7 Z= .87_.5_—
MRS=G-'80x41000 X64.336X65.0x10°°=1371.fK¥m >Ms=1027. T¥Nm

T : .
Macéa—x 0.50X2500X 50X 67.5X65.0X10"®=137]1.1¥"™ >Mg=1027. 7¥N®

b) for U.L.S.

_0.87X54.336X0.72X19.636) x 41000 a4 gem
=0 0.40 x 2500 50 o

7= 87.5— '33.’4 = 70.3°" < 0.95 X87.5=83. 1™

Mrs=0.87X 41000 X 64.336X 70.3% 1075 = 1613. 3557 > )y =1521. gxn
Mee=(0.72 x 41000 X19.636X 79.5+0.40X 2500 X 50X 34. 4% 70. 3)

X107°=1670.0%"" > Mu =1521.8%"» QK

1268.2X 10°

e Ap - ' J o2
| .Vc =3 X375 289.9 N/cm
470 — 100 2 %875 bm2
< Vea= _{55.0+_ 20.0 { =) ]——,gg%i- lig_sly/ OUT

- shearing bar - Yio—150°*¢= 2.011X2 = 4.022 cn®
Vs = 0.87 x41000 x4.022 /50x15.0 = 191.2 N/cn®
. Vs+Vea = 191.2+(085 = 2937 N/om® > Ve= 289.9 N/am®  OK
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M@ VEHICLE - PIER
Ca1¢ulation of pillar

Action force from output of computer (U.L.S.)

Longitudinal direction for seismic

| N= 2953.65% 1.380 = 4076.0 *™
H= 447,_29 X 1.B50 =  738.0 k¥ -

M = .2835.'123'( 1.650 = 4§78.0 Xmm

Calculétion of stress _
- section b =600°" h =50 d =42.5 d =17.5
As =A's = Yoo~ 100°°(60™°) = 8.042/60"° =482.520 cm?

Ma = 4678.0 —4076.0 (0.425 ~%9) = 539]1.3 ¥mm

.= (0.87-0.72) X 41000 X 482.520 6 gen
0.40 X 2500x600 ST

5.0
2

7= 42, 5— = 40.0°™ < 0.95 x42.5= 40.4°™

Mes=0.87X41000 X 482.520 X 40.0X 1075=6884. 6*" >Ma=5391, 3¥m

Mure={0.72 X 41000 X 482.520 X 35.0+0.40X 2500X 600 X5.0 x40.0)
X 10-5=5185. 4™ >Ma=539], 3Krm

| , 4076.0 x10° , OK
- g\sp-—A §n5;482.528 087 %4000 368.3 cm
CASU=A'Su=Yeo—125°°° (477°) =§.042 X 47= 378.0%" K
U 378.0 .
ST 100 = 1.482 %
P ok az s |
R .
=—2 200 = 99,0 N/om®
Ve = oox4z.s fem
1482 —1.00 |
<Veca= 65.0 + 20.0 { T ) = 146 N/en? 0K
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CINPUT - DATA

() SHAPE ANDSIZE -{UNIT : m)

*) BEAM |
© BHL'= 5,000 DBLI = 0.500
BWR = 5.000  BL2 = 0.000
DYl = 2.000  BLI = 0.000
BYZ = 2,000 . 'su = 0.000
‘m2 = 1.000
3 = o0.000

H4 = 0.000 _
- NOTE: THE DIMENSIONCHBE EXCHANG TO

DIMENSION(KN)INTO THIS CALCULATION

> PILLAR (RECTANGULAR)

CWU.=. [6.000  CLU =  0.500
CWL = 6.000  CLL =  0.500
o= 5.600

(c) FOOTING |

WF = 8,000 CWFL = 4,000

BF = 4.500  DBFL =  2.250
‘F = 0.900 DIt = ©0.000

@ OTHER | |
un = 0.000  WHZ = 0.000

GH = 1.900

12 LOAD-CASE

'DIRECTION |
@) LONGITUDINAL - NORMAL, BRAKING, SEISMIC,
D)CROSSING -« SKIDDING,  »

@ UNIT VOLUME WEIGHT
: CONCRETE re = 23.600 ( t/m"3 )

BACKFI LLrs 18.600 ( t/n%3 )

” rs' = 9.800 ( t/m 3 ) e UNDER WATER
. WATER rw = 9.800 « t/m 3 -
KOS COEFFICIENT OF SEISMIC
g = 0.0 - STRUCTURE
khs = 0,00 --- BACKFILL
' ' 4 - 40



~ WEIGHT OF STRUCTURE AND SURGHARGE OF SOI L
~ (1) BEAM AND PILLAR FOR BOTTOM OF PILLAR

e ) : T T T ]
: No. i VOO 1 HAD L X m Y (m | Mxitem | My(tom) |
. ' ! i f | : {
b1 59,00 | 5.90 1 2,500 | 6.100 ! 147.50 | 35.99 |
b2 1 59.00 1 5.0 1 ~2.500 1 '6.100 | ~147.50 |  35.99 |
R B 0.00 | 0.00 I 3.667 ! 5,600 | 0.00 | 0.00 |
b4 0,001 - 0.00 { -3.667 ! 5.600 | 0.00 ! 0.00 |
L5 b 0,00 ) 0.00} 1,500 1 5.600 1 0.00 | 0.00 !
| 6 1 0.00 | 0.00 | -1.500 | 5,600 I 0.00 ! 0.00 |
b7l 0.00 1 0.00 1 0.000 | 0.000 | 0.00 | 0.00 |
A 8 | 0.00 | 0.00°1 0.000 | 0.000 !} 0.00 ! 0,00 |
b9 1 396.48 1 39,65 | 0.000 1 2.800 ! 0.00  11i.01 !
- $ - b : t ] H
!VV() [ 514.48 1 B1.45 1 — | — | 0.00 | 182.59 1
L 1 1 J
(2) FOUNDATION
":'Np; Dvoen 1 ) T X o f Y o MxCtom | Myctem)
p—— : ; } f ——1 |
v 0001 - 0,001 0,917 | 0.900 ! 0.00 ! 0.00 !
21 :0/00 1  0.00 ! -0.917 | 0.900 ! 0.00 | 0.00 }
i 81 0,00 ! 0.00 I 0.000 { 0.900 ! 0.00 | 0.00 |
41 764.64 1 76.46 1 0.000 | 0.450 | 0.00 | 34.41 !
e — —) —t “f : e R
I WF 1 764.64 1 76.46 1 ~— | — 0.00 1 34.41 1!
1 1 L 1 i1 1 L]
(3). SURCHARGE OF SOIL
T T - - ¥ - T : L
P No. b vy X am b oMx(t-my |
! o : } i
[ T 9.30 1 0,000 | 0.00 |
I 24 2.30 | 0.000 | 0.00 -
I 31 297.60 1 1,250 | 372.00 |}
I 41 297.60 | ~1.260 | -372.00 |
! 851 "0.001{ 1.583 | 0.00 1
1 61 - 0,00} -1.583 | 0.00 !
A7 0.00 | ©0.000 | 0.00 |
) Crm——— - t t }
I'WS1 sis.s01 — 5 0.00 |
t ] L

" REACTION FROM SUPERSTRUCTURE
(1) REACTION FROM SUPERSTRCTURE

(a): LONGITUDINAL DIRECTION

77 @ (b 1)) CROSSING DIRECTION

. ! o . -

N | 2439.17 1 2439.17 | REACTION OF VERTICAL

i _ ! 1453.32 | 1453.32 : : DEAD LOAD :Rd

P S S b LIVE LOAD :RL

N E'R'-'_ 5 3892. 48 {'3892.45 1 SITUATION

¥ | 0.0 1 250.001 HORIZONTAL FORGCE

N Logea00 b er | NORMAL STATE OR SKIDDING
! { 0.100.! 0.900 | - BRAKING STATE

SEISMIC STATE
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- ACTION FORCE FOR BOTTOM OF PILLAR (S, PS)
LONGITHDINAL DIRECTION

() NORMAL STATE

L]
| V(t)i

| o) lX(m) lY(m) Ir-'x(tm)i VY(tm)‘
. ©R1 3802, 451 0.001 ' 0.0001 0.000! 0.001 0
) 001
WD s14.48 0.00{ 0.000! 0.000] ©.00! 0.001
L . | E KX : i { : = - |
Total (NL) 4400.971 0.001 —— 1 —— | 0.00! 0.001
A MO = EMX + ZHy = 'O.QO ¢t t'm )

2 BRAKING STATE

1'_\': DETLEL i X (m | Y (m ! Mx (- m)l My (tem)d
i : 1 i
TR 3392.481 424.000 o0.000! &.700 0.00! 2840.801
WD! si4.48! 0.00l 0.000! 0.000! -0.00] 0.00!}
} f - R o i
tolal(Br)i 406,971 424001 — | - | 0,001 2840.80!
LR . . : ] - 1 ]
i Mo = EMx + IMy = 2840.80 ( tem )
) SEISMIG STATE
T h il e T T T 5 1
s !- v s | ) 4 X tm 1Y ) ) 8x (Emd My (tem)!
Rdl z4se.171 395.84! 0.0001 6.7001  ©0.001 2652.13
WD s14.481  B1.451 0.000t 3.5571 - 0.001  182.99!
. i [} } 1 1 ]
1 - L) ] . Ll
tOtdl(SL); 2953661 447.291° — | — ! 0.001 2835.121
. - - e ] - 1 - 1 "I 1 J
Mo = EMx + EHy = 2835.12 ( t-m )
i CROSSING DIRECTION
a1y SKIDDING STEATE
T T T Ll
v (b | H D) I X (m) f Y (m) t Mz (temd! My (t-m)t
ot ' } {
IR asez: 49i 250.001 0.000! 7.500} 0.00! 1875.00!
WDI ' 514.48] 0.001 0.000! 0.0001 6.001 0. 00!
RS —t t - !
total(Ko) aa0s.971 z60.000 —=—1 — 1 0.001 1876.00}
1875.00 ( t-m)

cz)SEiSMIC STATE

Mo = IMx + TMy =

T

L]
My (t-m)g

1| v oLty | oot l X m) ' Y (m) | Mx (t-m)!
' 2439, 17| 243, 92z 0. oooi 7. soor 0.0001  1829.40}
: WD! 614.48! §1.451 0.000! 3.5571 0.00! 132.99:
’ I : ] l 1
totd!(Sc.)s-z .65 st 205.371 — 1 ! 0.001 2012.35]
Mo = TMx ¢+ IMy = 2012.38 ( t:m )



- AGTION FORCE FOR BOTTOM OF FOUNDATION
_BUOYANCY

i jNOMAL SEISMIC]
! f o |
PILLAR |
PRI R g
E..WU i -32. 4o_§ -—"317'52?

LONGITUD!NAL DIRECTION
. NORMAL STATE

R Ly ! ¢ X m Ly |oMx Ctemyl ¥y Cteml
- T B I i 1 )
a tOtdl(NL)' 4406. 97 0.00f .~ | —— | 0. 001 0.001
A WF o = e ] 0.001 0.00}
I 1 764.64F  ©.000 0.000f 0,000! 0.00! 0.001
W [ 613.80] ©.00! 0.0001 0.000! 0.00! 0.001
Lo WU b mszad0l e — —— —
P ey i f } I } 1
, TOTAL I u | : | :
| A | 5785.411 0.000 — | —= 0.00! 0.00t
B | 6753.011 0.001 — | -—— | 0. 001 0. 00!
I .- L : - [ ] ) I 1 L] ) 1 )
T Mo = EMx + EHy = 0.00 ¢ tom)

2) BLAKING STATE
z S Vr_(t__);_i_ HC P X LYt Ex (tem)] My (tem)!
} G t — } } t |
i TOTﬁ[(BL) 17 4406.97F 424.001 — 1 — | 0.001 2840.801
WE | —_— —_— — ] — ] 0.00!  381.60
| | :764.641 : 0.00! 0.000! ©.000} 0.o0l 0.00|
| WE I 613.801 - 0.000 0.0001 0.000] 0.001 0.001
SRR VIV Sy e e Ty
I TOTAL | t | | o
P A b 5785.411 424,001 = | ——— | 0.001 3222.401
E B | 5753.011 424.00f  -— | — | 0.00! 3222.405

L 1 i 1 1

P Mo o= ZMx + TMy = 3222.40 ( t-m )

@ SEISMIC STATE

+ L] - E) T T R ] L]

{-. L VD ) T X m LY b Ex (em ] My (L
= N L} T : ] L

i total{Sr) 1 2953.651  4a7.200 — 1 — | 0.001 2835.12}
RE 'F ! — —_ ! 0.001. 402.56}
4 O WE ssaest 76,480 0.0001  0.450! 0.000 34,411
y - WE 1 eizisel  0.00t 0.000! 0.000! 0.001 0.00!
L WU i -317.521 1 b — — !
. - T [y T T 1 1
T TOTAL 0 . . | ! ! | :
L A | 4332.08! 523,751 ~—— 1 — | 0.001 3272.09!
| B | 4014.571 623,751 — F — i 0.00! 3272.09|
L : 1 1 X . L 1 1 J

: Mo = IMx + EZMy = 3272.09 ( tem )

Mvo = Vo#DFD , Mho = ilo=FIl



(1) NORMAL. STATE

GROSSING DIRECTION

T : ' . v L -1 ¥ v 1
| _‘_[-V(t)[ My X m IY(m)!Mx{tm)iMy(bmH
1o k ‘ ‘ ‘ ‘ j !
,_-totalu“3! 4406.971 250,001  —— | —— | 0.00! 1875.00!
poMHO e 0.00!  225.00!
. WE b 764:64! 0.001 0.000! 0,000] 0.00! 0.00!
 WE | 613.80] 0.001 ©0.0001 0.000! 0.001 0.00!
l WU { =32, 40| — { e E —_ ] — ] — }
+ : T T i T ™ } i i
;:TOTAL-; o ! o I | o
P A | 5785.411 250.000 — | —— | 0.00! 2100.00!
! B | 5753.011 250.001 — | — | 0.001  2100.001
(2> SEISMIC STATE

T T T T — ey 1 1
! L v b X m LY m | oEx (e My (e
| totalSe) 1 2953, 651 295.371  — | —— | 0.001 2012.391
FWHO 0 —1 | ! : 0.00!  265.83!
1 WE 1 764,641 - 76,461 0.0001 0,450! 0.00} 34.411
iOWE ot 618.801  0.00f 0.000! o0.000l 0.00!} 0.00!

R oy i — !
: WU IE 31_'}‘_.52!I }: I= : e .} ;
( TOTAL | . o | [ ; |
A | 4332.061 371.831 —— | —— | 0.001 2312.63!
oo B 1 4014.87] 371.8310 —— |~ | 0.00! 2312.63!
1 i : b - ] ! 1 L !

Mho = NoxFil

NOTICE

NOTE TOTAL

ﬁTOTAL.B_

.- EXGLUDE OF BUOYANCY
"INCLUDE OF BUOYANGY




| GALGULATION OF STABILITY FOR

PILE OF FOUNDATION--SL S
INPUT DATA OF PILE

- COND!TION OF PILE "FIXED QF PILE HEAD
_____ COND[TION OF PILE ‘HINGE OF PILE FRONT

:DIAMETER OF PILE _ D= 0.5000000 (o

FACTOR OF PILE { & - 20150000850%7 (r/mre)
) Kv = 221500.0 (t/m )
- COND&ESSN%F NUMBER
OF LAYER DEPTH SPRINGFACTOR OF HRIZONTAL
1 . 8 50 ' 146&) 00
ARRANGEMENT |
~_ LONGITUDINAL DIRECTION
: © NUMBER .
OF LINE DISTANGE NUMBER ANGLE
1 1.600 4 0.0
2- -1.600 4 0.0
CROSSING DIREGTION .
~ " NUMBER
(OF LINE DISTANCE NUMBER ANGLE
-2 1 100 2 0 0
3 -1.100 , 2 g.0
4 -3.300 2 0.0

SPRING FACTOR OF GROSSING DIRECTION

FIXED OF PILE HEAD
18733.9 ( t/m

Ki )
24647.3  ( t/rad. )
)
)}

K2
K3
K4

Honon o

24647.3 { t.m/m
64789.0 (i:-mfrad.

ALLOWABLE_VALUE o _ s
© VERTICAL FORCE PUSH (¢ »~ &0 156500
=PYULL (t )y -200.00 -300.00

HORIZONTAL 'FORCE (t ) 200.00 300.00

- _DEFLECTION . mp}  15.00 25.00




© RESULT OF CALCULATION
LONGITUDINAL DIREGTION
(1) NORMAL - STATE

ACTION_ LOAD

'VERTICAL FORCE v -
HORIZONTAL FORCE Ui :

MOMENT
FIXED OF PILEHEAD
DEFLEGCTION -
HORIZONTAL 5% =
- VERTICAL & =

ROTATION ANGLE“
REACTION FOR PILES

LlNE DlSTANCE VERTICAL HORIZONTAL MOMENT

i BN U8 600
2 -1.600

~(2) BRAKING STATE

®on <
({1

QD
~ o

(m)
1.600
2 -1.600

ot

(RISEISMIC STATE

¥

o

it
M=

Qoo
-4
oo

(m)I
1.600
2 -1.600

=

5785.410
0.000
0.000

0. 000000
5.264900
0. 000000

723 18
723.18

5785.410
424.000
3222, 400

3.866280
3.264900
0.788336

(i)
1002.56
443.79

4332.050
523.752
3272. 060

4.5681610
2.444750
0.826067

)
834.27
248.75

4 - 46

H{t

t
(t m)

(mm )
(mm )
{m.rad)

' 0 00 O OO
0.00 0.00
[ G T

[T

{t-m)

{mm )

()

{(m.rad?

(t) {t-m)
53.00 ~-44.22
53.00 -44.22
t
Lt
(t-m)

(mm )
{mm )
{m.rad)
Ly (t-m)
65.47 -59.40
65.47 -59, 40



.. LONGITUDINAL - DIRECTION*-INGLUDE OF BUOYANGY
(1 NOMAL STATE

5753.010 (t )
0.000 (t )
0.000 (t-m)

{1 ]

X = 0.000000 (mm )
Sy = 3.246620 (mm )
= 0.0600000 (m.rad)

am (b (t) (tem
1 1.600 719,13 0.00 0.00
2 -1.600 719.13 0.00 0.00
(2)BRAKING STATE
v §753.010 (1 )

424.000 (¢ )

=
[ ]

M 3222.400 (t-m)
§x = 3.866280 (mm )
8y = 3.246620 {mm }
@ = 0.788336  (m.rad)
(m) ) (H Ctem)
1 1.600 998.51 53.00 ~44.22
2 - -1.600 439,74 53.00 -44.22
|
(3 SEISMIC EST?\TTZ‘
v = 4014.570 . (t )
o= 523.752 (t )
M= 3272.080 (t-m)
&x = 4.581510  (mm )
Sy = 2.265560 (mm )
o = 0.82G067 {m.rad)
' e () (ty (tem
1 1.600 704.58 65,47 -59.40
2 ~1.600 209,06 65,47 -59,40
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CROSSING DIREGTION

(1) SKIDDING STATE

v

'
)

M

LI (A 1

Ox
Sy

o u

{(m)
3.300
1.100

~1.100
-3.300

LU

(2)SEISMIC STATE

o<

It n &

=

ax
Sy

H-ton

m)
3.300
1.100

-1.100
~-3.300

[T B -

. 5785.410

250,000
2100.000

1.958160
3.264900
0.221223

(t)
884,88
777.08
669.28
561.47

©4332.090
371.832
2312.630

2.816760
2.444750
0.255188

Y

728.04
503.69
479.34
354.98

(t )
(t
(t-m

(mm D

{mm }
(m.rad)

(t)
31.25
31.25
31.25
31.25

(t
(v )
Ciem)

(mm )
(mm J
{(m.rad)

{t)
46.48
46.48
46.48
46.48

(t'm)

~33.96
~33.96
~33.96

~33.96

(t-m)
~-52.89
-52.89

- -52.89

-52.89



CROSSING DIPECTION-INCLUDE OF BUOYANGY
(1) SKIDDING STATE |

5758.010 (1 )
250.000 (t )

W on

M 2100.000 (t-m)
8x = 1.959160  (mm )
Sy =  3.246620  (mm -
a = 0.221223  (m.rad)
o ) (t (Lim)
1 3.300 880.83 31.25 -33.96
2 1.100 773.03 31.25 -33.96
3 -1.100 665.23 31.25 °  -33.96
4 -3.300 557.42 31.25 -33.96

(2) SEISMIC STATE

v o= 4014.570 (t )
o= 371.832  (t
M o= 2312.630  (t-m)

§x = 2.816760 (mm. )

8y = 2.265560 {min )

o = 0.255188 {(m.rad)

o (m) (t) () (tem)
1 3.300 688.35 46,48 ~52.89
2 S 1.100 564,00 46.48 -52.89
3 -1.100 439.65 46.48 -52.89
4 -3.,300 315.29 46,48 -52.89




CA[CULAT!ON OF STABILITY FOR

DT

*],

X1

K3

- TT]

B L3 D pe

¥4

HOH 1N

PILE OF FOUNDATION:-
D= 0.500 (m Y
L = 8.500 <(m )
o= - 0.000 (m )
I = 0.0004180 (m™4 )
E = .20.5000+07 (t/m"2)
Kh= 14600.00 (t/m"3)
Hv=  221500.00 (i/m )
0.37904 (m~-1)
3.22183 > 3.0
1.600 4 0.0
© ~1.600 4 0.0
3.300 2 0.0
1.100 2 0.0
-1.100 2 0.0
~3,300 2 0.0
18733.9 (t/m )
24647.3 (t/rad )
24647.3 (t'm/m )
64789.0 (t-m/rad.’;
(t ) 1500.00 1500.00
(t ) -300.00 -300.00
(t ) 300,00 300.00
{mm) 25.00 25.00

- ULS



“No@® VEHICLE - PIER-

Calculation df stability for foundation pile

1) Aétion force:for foundation bottom «--U.L.S.

(1) Longitudinal direction

.State - load, 3 VNV'KN BTLL M N,
e | TG :
T T L s
Seinic '4.332.‘1-»: 1.380 523.8X 1.65 3272.1 %165
| ; = 5978.3 = 883.8 = 5399.9
(I)ICTOSSiBS direction'.
;Nf N k¥ | H kN M KA
Sk1ddmg e g | 250'0X:3;Z3.8 2100032;8272
| e L 5973.'3 371.9><1:.5213.? 2_312.12;.12?0




_ LONGITUDINAL DIREGTION - -INGLUDE OF

(1NORMAL STATE"

==
ton oo

L=
<
unon

- L)
1 1. 600
2 -1.600

 (2)BRAKING STATE

11
M

(L3N] II.

“Ex
&y

14

non

L

Cm)
1 1.600

‘2 -1.600

(3)SEISMIC STATE

LU ]

L=
~
norow

: Coom)
1 1.600
2 _ ~1.600

7978.300 (t )
0.000 (t )
G000 (t-m)

0:000000 (inm
4.502430  (mm
0.000000 {(m.rad
() (t)
997.29 0.00
0.00

997.29

7983.900 (t )
583.000 (t

4430.800 (t-m)

.316140  (mm )

5
4.505590 <mm )
1.083960  (m.rad)
ity (t)
1382, 14 72,88
613.83 72.88
5978.300 (t
863.800 (t )
5399.000 (i-m)
70856760 {mm )
3.373760 (mm . )
1.36291¢ {m.rad)
(t )
1230.30 107.98
2 107.98

64.27

746“52

)
}
)

BUOYANCY

{(L-m}
o.00
0.00

Ctom)
-60. 80
-60.80

{(t-m)
~97.95
~97.95



- CROSSING DIREGTION: INCLUDE OF BUOYANGY
(1) SKIDDING STATF

y

= 7983.500 (%t )
I o= 343.800 (t )
M= 2887.500 (t.m)
&x = 2.694180 {mm )
Sy = 4.505590 (mm }
a o= ¢.304187 {(m.rad)
m) ¢t) (t) {t-m)
H 3.300 1220.33 42.98 -46.70
2 1.100 1072.10 42,98 -46.70
3 -1.100 923.87 42.88 -46.70
4

-3.300 °  775.64 42.98 -46.70

(2) SEISMIC STATE

Vv = 5978.300 (t
M= 613.700 (t ).
M o= 3816.000 (t-m)
6x. = 4.648880.  (mm )
8y = 3.573760 (mm )
a = 0.4210986 (m.rad)}
(m) (t) {t) (t-m)
-1 3.300 1055.06 76.71 -87.30
-2 1,100 849.89 76.71 ~-87.30
'3 -1.100 644.69° 76.71 -87.30
4

-3.300 439,49 76.71 -87.30



Calculation of stres_s for footing of foundation

| 1 | 2} Load for Longitudinal direction
. 8.0  '* S 7 .(I)C)ﬂ_' a) Surcharge
| : | R 2@&) for S.L.S
- T § w=(23.6X0.90+ 18.6% 1.00)
bl ; L Wj‘ X8.00=318.720 KN/m
':? 'Nfg ':f AL ' .-Al "_ 1N cnfor U.L.S
Ly oX fgglip ?.@ §~[.l§2_@.*:§9  w= 318.720 X 1.380
IS8 a50M - .
. L 1 | 44 {l =439.834 KN/m

3) Calculatlon of bendlng moment and shearing force

a} Braking state (S.L.S)

2.00?

M= 4x-1002’.'5x1.35~— 41776.6 KNm

X 318.720

Il

i

s= 4x1002 6 - 2.00 Xx318.720 3373.0 KN

h) Braklng state (U L.S]

M= 4X1382 2% 1. 35*2-20

X 439.834 = 6584.3 KNm

'=S-=-'--'4><1382.2 —2.00 % 439.834 = 4649.2 KN
él.Calcﬁlation of stress
- a) for U.L.S. - |
- section b =800°" h =90 d =75.0 d’ =15.0
As = Y, -125“~‘=(63N°)- 4.909 X 63%°=308.267 cn?

. 309 267 .
= : = b
_p.. 5807 7 x 100 0.515 %

. 0.87X 41000 X 309. 267 13 gem
AT, 40x 2500 x 800 '

7= 75. n—%—i = 8.1 < 0.95 X75.0=71.2°% Ok

4~ 54



Mus=0.87X 41000 X 309.267 X 68.1% 10°5=7512, 55%a > Jju= p554, 34"

Mige=0.40X 2500 X 800 X 13.8X 68. 1X 10" 5= 7518, 25Mm_ = G584, 35N

SRRl e dthdad 0K
4649.2 x 10°

YVopoam : ol —_ 2
V_c = 8,UU-><75-0 77.5 N/em

e 0.515 —0.5 |
<Vea= { 50,0+ 15. 0 ( 550 G) }27375500 =56,0'%m20UT

o octe 2
Shearing bar-..Yi6-28 X 500 =2011%28 =530
| . Vs =O.S7x QI'QI)X'SS'.B/_{&C{JX_S_QQ =502 I\%:mg

L L 'N/érﬂ'2 ~ N/en
‘. Vs+Vea - 50‘24—56.0_. =1062 > Vc=71.5 /‘:ﬂ OK

b) -for S.L.S

o 0.80%41000 x309.267
e N = 20. 4°"
L% 0.50% 2500 % 800

20.4 = 68.2°™ < (.95 X 75.0="71.2°

Zi:i L75. 0=
 Maes=0.80% 41000 X:309.267 X 68.2X 1075=6918. 25" >MWs=4776. 6**m

MRC-——l—xo JOXZSOOXBUD xzo 4% 68.2%x 10" 5—6955 FRLL
2 >Ws=4776. 6X¥™ 0K



N.@ VEHICLE - PIER—

' CélCuiafion .of piles*of foundation (U.L.S)

‘a) factor of pile .

¢'500 X9 x8.500" - SPp

Ap :g— (50.0° —48.27) = 138.8 cn®

Ip 5-—-% (50.0% —48.24) = 41850 cn?

. Ip- . 41850 '
y = - — e - % = 2
Z-__p' D/2 50. 0 2 1674 cm

b) for Braking state -

_ N M 1382.2x10° 60.8x10°
Ap " Zp " 138.8 x0.80 1674 x0.80

GC

= 12448+ 45405 16700 N/om® < o ca= 29500 N/cn®

'éjlfor:Séismic state

_ N M _1230.3%10° 4 98.0x10°
Ap  Zp 138.8 x0.80 1674 x0.80

‘g ¢

= 11080+ 7318=18400 N/cn® < o ca= 29500 N/cn®



RETAINING WALL. OF NO®VEHICLE BRIDGE
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SKK & 500mm X 85000 X 9mn

125 cni®

A= 138.8 % (.90 =
1= 41800 x 0.%0 = 37600 cm?
2= 1670 X 0.90 = 1500 cm?
B= 21 X10° N/en® = 20.58 x 10° N/ en® = 2. 058 x 10° KN,/ cn?
S ' 3 :
Ki = aB.D777  =0.8 X (TX5)X500°7; = 1.489 Kg.“cm® = 14§ KN “cm® = 14500 KN, /n®
oo ArEe where L )
K=a — . a = 0.027 +0.200 = 0,659
R A D
o 138.8X1079% 2,058 % 108 _ _ - _ -
= 0.659x —— = 22.146X10" KN/m = 221500 KN,/m
. T o850 _ | - o
Y AT « 14600% 0, 500
Bz f s = 0,382 m!
“4E1 4X2.058%10°x4.18x 107 %
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célculation-of reaction for foundation pile (U,L,8)

4 — 66

" section '(1)
r B —
load V(KN H{KN) WX (KNm) MY (KNm)
concrete of
stucture, | 587.330X 1.7 1399.02% 1. 7
surcherge of ®x1.2%1.15 X1.2% 1. 15 -
| heel slab |
and toe slab’
i
225.041%1. 7] §22. 613 1. 7
earth pressure - X1.5%X1.10 — X1.5%X1.10
toral 1377, 9 §60. 0 3287, 1 1325. 8
4150  3282.1-1825.8
e = ___ﬁ_._._._. e . -
! 1377. 9
Me = 1377.9 X 1.018 = 1402.7 Kiin



K1
K2
K3
K4

0.500 (m

b= )
L= 8.500 (m D
Ho= 0.000 «(m )
I = 0.0041800 (m™4 )
E = 2.060E+07 ~ (t/m"2)
Kh= 14600.00 <(t/m"3)
Kv= 221500.00 (t/m )
= " 0.38155 (m"-1)
= 3.24320 > 3.0
1 1.425 1 0.0
-1.425 1 0.0
= 19201.4 (t/m )
= 26102.5 (t/rad. )
= 25102.5 (t-m/m )
= - 65554.0 (t-m/rad.)
(t ) 1500.00 1500.00
(t ) 106,00 100,00
(t ) 500.00 500.00
{(mm) 25.00 25.00



m

0.00

1.00
B0
a0

2:50

3"- 00 :

3.50
4.00
4.50
5.00

©5.50°"
6,00

. 6.50
7,00
7.50
8.00
8.50

. |

-111
~-111.
~104.

354,

207,

94,

~46.
~83.
103,

93,
-80.
~66.
“52.

. ~38,

~-25.
~12

C(tem)

57
62

61

<61
20

14

79
.89
09

16
36

10

51
47
74
46

VBl
0'

00

= L=<
oo

Sy

n n i

1.425

-1.425

(

330.
258,
194,
139,

93

56 .

27

- =~27
-26

~-25,

-25

t

¢Q
77
G5

14
12
.61
.32

. h8
18,
~24,
~27.
-28.
=27,

39
24
18
13
87
.03
.09
39
.13

25

1377.900
660.000
1402.700

20.255394
3.110384
2.347610

© 1429.94

-52.04

CLem)

~135
-220,
-265
-280.
- -273.
~263.
-226.
-193,
~160.
-129,
-101,
-77.
~56.
-38.
-24.
-11.

.00
.59

21

.02

04
03
86
59
51

86,

82
72
21
40
a8
34
67

.00

(mm - )
{mm )
{m.rad)

330.00
330.00

(t)

330.
216.
125

56,

-28.
-50.
-61

-65.
~64.

 ~59,
~52
~45

~-38.

-31
-27.
-24,

=22,

00
34

.87

70

.26

33
62

.60

61
27
46

.72
.27

07

.81

02
01
93

-354.57
~3684.57

(-2 0

I

i

-k

%1

3 |

C |

* I

k]

ok I

k]

I

¥ ]

%]

* ]

B

%
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cai_culaiiori of fouhdat'ion-pile for section (1)

factor of pile v ¢500m:m><9mmx8500m

2058 x. 10° N cm?

- E =
Ap = 138.8 cem?
Z = 1670 cm®

Stress for -

bending moment and axis force Mnax = 208.10 KNm  Nmax = 909.10 KN

: : Nmax ‘Mmax
SLS o = +
‘ Ap z
9091103 0 208.10% 108
= : +

138.8%0,9 | 1670%0.9

]

2905+ 138456 = 21120 NJen® < 24000 N en?

L 1430.0x 107 354.6x10°
LLS o= —or— 4 —
S 138.8%0.9 . 1670%0. 9

I}

11447, 4+23592.8 = 35040 N/cm® < 41000 0. 87 = 35670 N/ e’



 Calculation of join-bar.

wit_h Pile head and Footing slab

._S1ress
M t 1 - 354.60 -
N [ 1430.00
S L. . ' 0.00
R teml 32.50
- Rs  [em) -_n0318.50 _
As  Tlem”21-Y32-12 '2986.510
n = Es/Ec 15,00
P=As/{(m*R"2) > 2,908 -
e = M/N {ecm] 24,80
e./ R _ 0.763
Rs / R ¢.569
¢ Irad.] 1,636
M'=M+N£R [ 1 819.35 .
c 0.700
8 - 04332
z 0.407
ae U /em®21 1671.9
gs [ /em™21 11869.2
re [ /em™23 0.00
rm [. /em™2) 0.00
cca [ /em™2) 2000.0
csa [ ./em™2]  35700.0
Ta [ /cm™21 ©0.00

Resisting moment

32.50

R [eml} .

Rs [cml 18.50
As . [em™21] 96.510
N[ 1430.00
gck [ /cem”2d 2500.0
agsy [ /em™2) 30000.0
'Yg [cm] 32.50
X [cmi 23.30
Ec 0.003500
Esc 0.001423
Est -0.004171
C £ ] 1710.130
Cs [ j| 61.921
Ts 1 ] ~342.064
Mru [ b 409.69
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Calculation ot each section

1 S LS
A
| 4i150 |
IV 2550 -
. g
R Lism
-6_583 2.850 50

R iL R:

(1) Sureharge or Reaction of Pile

W1 = 23.6X0.9018.6X0.60 = 3240 KN,/n

W2 = 23.6x 0.90419.6X7.40 = 166. 280 KN,/n
R = 90910 KN/LT = 534.8 KNn

2 = 89.3% K'N/l.?_ = 52.6 KN/ m

(2)-Caluculalion'of.bending moment and shearing force

) Vertical wall

1. .
S Ms T X 19.6x0.333x 7. 40° = 440.8 Kim
8
S ,
§ =/ X19.6X%0.333x7. 40° = 178.7 KN
2 _
b):tdé footing slab
. - B 0. 90°
M= 534.8x0.25— X 32.40 = 120.6 XNm
S = 534.8%0.25—0.90x32. 40 = 505, 7 KN
0 heél_fodting'élab
9. 550%
M= ——— Xx166.280—52.6X1.90 = £40.7 KNn
S = 2.55%166.280~52.6%1.90 = 324.1 XN



2) UL, s

(1) Surcharge QI Reactidﬂ of Pit=

Wi= 1.2x1.15%32400 = 44.712 KN/n
W2 = 1.2%1.15X 166. 280 = 225.467 KN/n
R1'= 1428.940 KN/1.T = 841.2 KN/n
R2 = = ~30. 6 KN//m

52,040 KN/L. 1

(2) Caluculation of bending moment and shearing force

2) \_’ertig'a} wall -

§40.8X 15X 1. 15 760, 4 KNn

M= -
- §= 178, 7% 1.5x%1.15 = 308.3 KN
b) toe foo'tiﬁg 'élab_ '
: - 0.90° :
M= 841.2%0.25— X 44.712 = 192.2 KNn
| 2

S = 841.2%0.25-0. 90X 44. 712 = 801.0 KN
C) heel footing slab

SN T :

W = X229, 4674230, 6X 1,90 = 804.1 KNn

S'= 2,55 229. 467430 6% 1. 90 = 643.3 KN



.d) éalcula;ion of stress (U,L,8)
(a) Vertical wall

b=100cm  h=T2cm d=85.5 d"=6.5

hs = Y25-125 °Y° = 4.909,70.125 = 39.272 cm?
stz |
P %100 = 0,600%

100X §5. 5

0. 87 41000 X 3. 272
X = - — B = 14,0 cm
0. 40X 2500% 100

=655 — —— X140 =358 5¢em < 0.95X65.5 = 62.2 cm
- - N I .

MRS = 0.87X41000% 39. 272X 58. 5% 10-° = §19.5 KNa > 760.4 KNa
MRC = 0. 40X 2500 X 100X 14. 0% 58.5X 10-5 = 819.0 KNm > 760.4 KNn

~ b) toe footing slab
b=100cm 'h=4Qcm ¢=83.5 d'=6.5

39.272 cm?

As = Y25—125 °° = 4.908,70. 125 =
: 33212 _
P = ————— X 100" = 0.470%
100X 83, §
| o (0.470—0.25)
va=s  {35.0+15.0 - '_ "} x2=96.4 Ncm?
' 0. 25

B01.0%x 108 i
T o= = §6.0 N em® < vz = 96.4 N/ cen?
100X 83. % ' '
- 0) heei'féoiing_s}ab

b=100¢cm h#QOcm d=83.5 d =6.5 _

As = Y25-125 °'C = 4.909,/0.125 = 39.212 on®
o 39.212 |
P ——- X 100 = 0.470%
100X83.5 |

0. 87X 41000 38, 272
A= e = 14.0 cm
0. 40X 2500 X 100 -

83.5~14.0 = 76,5 cm < 0.95%83.5 =793 cm 2

Z =
MRS = 0.87x 41000x 39, 272X 76. 5% 10-° = 1071.6 KNm > 804.1 KNm
MRC = 0.40% 2500 X 100X 14. 0% 76. 5 10~ = 1071. 0 KNm > 804.1 KNm
S B4 8% 108 S : :
T = 171 NSem* < ta-=960N"cn®
100% 83. 5 '

4-74
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Section{

2)

“calculation of riaction for foundation pile (U,L,$)

load N (KN) (kW) MX (Km) Mg (KNm)
cbncreie 6f
stucture, 369.330% 2. 6 729. 564X 2. 6
‘surcherge of X1.2x1.15 - X1.2%x1,15 -
~ heel slab - =1325. 155 =2617. 676
| and toe siab
117.6% 2.6 235.200% 2.6
earth pressure | — X1, §%1.10 - x1.5%1,10
=527. 43§ =1054. 872
total 1325. 2 527.5 2617. 7 1054. 9
3500 2617. 7—1054. 9
es  —— - e = 0.571 m
2 1825, 2
Me = 1325.2 % 0.571 = 756.7 Kiim




. K1
K2

K3

- K4

nou

wxmmghw

< T

L R T I £ T I J A ¢

0.500 (m
8.500 (m
0.000  (m

0.0041800 (m™4
2.060E+07 (t/m

14600.00 (i/m
221500.00 (t/m

0.38155 (m"-1)

- 3.24320 > 3.0 s _
(m)
1.100 1
-1.100 1
19201 .4 (t/m )
25102.5 (t/rad. )
25102.5 {(t'm/m )_
. 65554.0 . (t'm/rad.)
(t > 1500.00
(t ) 106.00
(t ) 500.00
{mm) 25.00

4 - 85

.
"2
3

)

co
oo

1500.00

1006.090
500,00
25.00



S (m)

0.00
0.50
1.00
1,750
2.00

2.50
3.00.

3.50

4.00

1.50
5.00
5.50
6.00
“6.50
7.00

7.50

8.00
8.50

Ctem)

266.09
149.20

60.26

~4.29

~48.33
-75.176
90,22
~94.97

~92.81°
~86.01

~76.39
~65.30
-53.68
-42.13
~30.97
~20.30

-10.03

0.00

-
SRR T

(o]
s
[ ]

C(m)
1.100

~1.100

()

263.756
204.75H
152.22
107,27
70.20
. 40.73

18.21 .

1.74
~9.64
-16.94
~21.09
<22.97
-23.32
-22.77

-21.83 .

-20.89
-20.22
~19.98

1325.200

527.500
756.700

16.879493
2.991422
2.404504

()

1248, 46

o+
.

76.74

(t+m}

0.00
-108.37
-176.00
-211.82
-223.82
~218.93
-202.89
-180.30
-154.66
-128.57
~103.75
-81.30
~61.71
-45.08
-31.16
~19.46
~9.32
0.00

t
t )
Ctem)

(nm )
(mm )
(m.rad)

(o
263.75
2G63.75

(t)

263.
172,
100.

45

-22
~-39.
-49.
-62.
-51
-47.
-42,
-36.
-30.
-25,
~21.
-19.
~-18.

75

91
60
32

.01
.65

98
24
44

.37

b3
14
18
43
43
59
19
37

(t-m)
-266.09
~266.,00
=) 0

1

I

' %
]

C S |
C |
* 1
* ]
O S |
I |
|
|

c k]

% |

%1

*

*

(+2



Caleculation of fundation pile ---- section (2)

factor of pile =~ ¢ 500% X 8500

E = 2058x10% KN cm®
Ap = 138.8 cm®
7 = 1670 cm®

Stress for berding moment and axis force

802.33%10° . 156.87x 10°

$,LS o = —— +o .
138, 80% 0. 8 1670 0. 9
= 6422.8+10437.2 = 16860 N/cn® < 24000 N cm?
1248, 46 % 10% 266. 09X 10°
S.L.S g & e
' 138,80 0.9 1670% 0.9

21700 N em® < 41000%0.87 = 35600 N/ cn?

)

8994, 1+17703. 9



Section_(z)

ey 33 20 : “%”
7500650, 2100

1 8

Te)

B \ 1 8

- o)

. _¢$*Lm:

6l50L12.200 1650
RI - L RZ

U.L.S
A1) Sufcharge _.: '

(23.6%0.90+18.6X0.680) X 1. 2X 1. 15 = 44712 KN/n

W1 =
W2 = (2360, 90+19.6%5.10) X 1,2X1.15 = 167. 256 KN/m
R1 = 1248, 46 xn/z’.éom = 480.2 KN/n
R2'= 7674 KN/ 60n = 29.5 KN'}"m

_(2);Ca§cu1ation of bending moment and shearing force

'”3) Vertical wafl

K -—: X 19, 6% 0. 333%5.10°X 1. 5x 1.15 = 248.9 KNm
§'= o X19.6X0.333X 5. 108X 15X 1. 15 = 146.4 KN
b)*tbé?fcpiing siéb |

.M.=. O , R -
semo2 = 180.2 KN

: C} heéihfﬁotihg slab
-z.'ioe -

M= ———— X 167.256—29.5X 1. 45 = 326.1 Kin
s ='_.z.'%o:xis?.256~M29.5x1.45_ =

326.0 KN

4-86



~d)calculation of stress for each section (U,L,S)
a) Vertical vall

b=100¢r - h=6ch  d=58.5 d' =6.5

As = Y25—250 °tC = 4.909,70. 250 = 19,635 en®
18,635 -
P s —— X100 = 0.335%
100 % 58. 5
' 0.87X 41000 19. 635
D = 7.00 cm
0. 40X 2500 X 100
=585~ —— X700 =55.0cm < 0.95%58.5 = 556 cm
MRS = 0.87X41000% 19.635%55. 0% 10-° = 385.2 KNmn > 248.9 KNm

MRC = 0.40X 2500 100X 7.0X 55, 0% 10-5 = 385.0 XNn > 248.9 Kim 0K
| b) toe footing slab '

© b=100cn  h=90cm d=83.5 & =6.5

©Rs.= ¥25-250°°'¢ = 19,635 on®
19.8%6
P e~ —— x100 = 0.235% > 0.15%
100% 83, 5 |

480. 2% 10° _ 0.235
T s = 515 Nem? < ra = 35.0X
100%838.5 0. 25
C) heel footing slab :

X2 = 658 N cem?®

b=100cm.  h=§0cm d=83.5 d'=6.5

- :.ﬁS.

= ¥25-250 °'° = 19.636 cn?®
019,636 o :
P =~ X100 = 0.235%>0.15%
100X 83. 5 |

- 0.87x41000% 19,636 -
K= 5 S = 1.00 cm
' 0.40X 2500x 100 -

7 = -8'.3:.5— HL 'x_*z__co = 8.00 cm '_ S 0.95X83.5 % 80 cm 0K
MRS = 0. 3’?241_00§_>§ 1§.jsssxs'o.dx 10-5 = 560.0 KNm > 326.1 Kin
MRC = 040x2500><100><7 00%80.0% 10-° = 560,0 Kim > 326.1 KN OK
Comoxie .
ST s = 30 W em® < ra = 65,8 N en®

100 % 83, 5



" CALUCULATION OF

BOX CULVERTS

CVEHICLE BOX CULVERTS —— |—|--~[-184
WATER BOX CULVERTS = — 2~]---D-107

PEDESTRIAN BOX CULVERTS — 3—{---3- 50



VEHICLE BOX CULVFRTS__
NO O BOXCUL\/ERT FOR RORD
) Shape and Size

8
| o Q.Z.
¢)
P _ : L L ]OBCO X IENE o
“_8Q£L__10 o0 a%a
- Beti e ‘ |

 Where
Dm depth of asphalt and szm;lar surface soil.

2)Factor of section

A-:OOx 0.80 =0.8000 m=
I - iaQO_,?é_O-?Os -0.04267m%
A = iOO X 0.90 *0.9000 M?
I =-J,o'o‘"f$§ o..9:o3 -0.06075M*
A =100 X100 - 1.aopo M2
L epiet o
- kc -‘-“-25 Nowe = 25x107 K



~ LIVE LOAD -~ HB loading

1800
ok
FSNFN e
-._’y; 11 l..L.II.-“_/ll- -l_-_!.! I"T . T
| INeutRaL
B _AXIS_
WHERE -

.“Df=; DEPTH OF ASPHALT AND
~ SIMILAR SURFACE SOIL
- DEPTH OF CONCRTE SLAB

. 'Di_SPERSAL OF WHEEL
B=b+D+H

T 'LOADED STRENGTH

| !Q,Ox Uno_ (KN/m?)
WHERE o

Uno = NUMBER OF UNITS = 30
L - WIDTHOF HB-VEHICLE - 3500™
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