Q y %

Load on
Main Girder
Road Way

Bridges




Loads on Main Girder

1) Dead Loads

o 331 gl Jlon 1 5555 S (505501 Jand il aMGI i3
X.G , Stringer , Bracing and O.w of M.G J) 59 doud 2 Lple
05U e 35all 5Ll AT 55 J) LAY
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/ Steel Inside B'r"idge\ Steel Outside Bridge

Ws.s.insidze = 150+4L+0.03%=......Kg/m’ | Between the two M.G
Ws.s.0utsidze = 100+3L=......Kg/m? Outside the two M.G
Where L =Span Of main Girder & Wss < 350Kq/m?

—Floor Cover=f.c=150—-200Kg/m?

taverage slab =21Cm
Woeaa= (ts* Vo +f.c+ Was) *half Bridge Width
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Deck Bridge With Cantliver X.G

-5 B -5
| | |

-~ |

i Le —

Spacing Between Two M.G=B ——— [c—

Wicaa= (ts* Vo +f.c+Ws.s.in) *B/2 +(ts* Ve +f.ct+Ws.s.out) *Le

Deck Bridge Without Cantliver X.G

l__Lc 1 F | Lc_.l

Wicaa= (ts* Yo +f.c+Wssin) *B/2 +(its* Ve +f.c) *Lc

Pony Bridge

Wacaa= (ts* Yo +f.c+Wssin) *B/2

2013 - Steel Bridges ' @



U4
IRIRRRERARERRNERANARARERRERRRREREY

A o,
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Md_W¢8* I° 1y, ¢ BeM.D
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2) Live Loads
) o JpanlI ) 5sSele w3l Slyadl cusd Gk oe <lls,
dwlydl JouM.GJ) JeStrdining action

Impact factor |I=0.4—0.008L

where: (L) is the loaded span in the direction of motion

mn meter

where L=M.G Length
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1) Deck bridge with or without cantliver X.G

Side Walk” S” =Cantliver length "Lc”w
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Stringer , X.G , M.C  +lgw aiwlys ob i) Sl jarall
raiadl e 355 U Jlaa ) A jaad dale Goges dogyl a5 @

oy iy wgieReaction Jl ol (12 Strips ax o M.GJ) Ul s o
MGJ) e

10(1+I) 10(1+I)

0.8t/m* T SJ: l l 0.8t/m?

GIIIIIIITIIHII [TTTT] Stript
7 5_"!“_“0,,. 2| x!om——'émm Get Ry, W;
e—[c—! iy Py g —— 5.00m 3.00m ! Le !
L} B }
Lc/B

‘4

I.L For Reaction
@ 1

(Lc/B)

(o o 13U Ge JSIH e Jass B gus yligall 52d) JaeoS (3131 )

*0
JA [T T T 1T 1T T 1 |0|.3|t /l‘"zl' T 1 1T T T 1 11 0.5(1+I) 0.3t/7n’ S t?"iQZ
S P Rest OF X.C e 3,00 e — [ Get We
\ b5-3.00m

Y douyls oo Wz e J gl @

H9¥ a0 3l o 2Reactions ol e ) QicReactions ! olux aie
achgadl Jla ¥ doups 151y 035 50l Jlas F) douis aslyg

dc)gad] Jlex Y| dousOne Reactionsolu w Al 4oy, Ll S Lol
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2) Live Loads
Case of Max. B.M

Ry Ry Ry
W | l W, W
IIIIIIIIIIIIIIII||||||||Y|||| EEEEEEREREEREN
i L/2-8.00m } 6.00m E L/2-8.00m =
I MG Span=L

/4

I.L For B.M

Case of Max. S.F

&y Ry &

W
W. 2 :

L—r—r-vlﬂ—v—’r—rlv—r—rv—illlllllllllllllllIIIIIIIIIIIIIIIILII
’%'___4.50",, { L-4.50m &
| MG Span=L l
; WAV
1
I.L For S.F
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2) Deck bridge with or without cantliver X.G
Side Walk” S” <Cantliver length "Lc”

™ B —-S-
l ] l
~__ X; ‘i ____________ /
G G
'— Lc—! B '— Lc—i

10(1+1) 10(1+I)

5t
0.8t/nt l' l l 0.8t/nt
OAIIIHIIIIIIHIII 79'I'I_JZI Strip1
. , —S—  Get Ry, W,
0501 _ 2 0om—2B— 2.00m—| '—0.60m e R T
I—'Ic ] B [] Ic ]
0.5(1+1)  0.3t/mt
f\ 1} 1 [ | 1 1 1 1 1 Iol"?lt/l"rf | ] 1 1 1 | 1 1 1 / S tﬁpz
~ % s 8 — Get Wé
] Ic ] B ] Ic i
—3.00m —
Le/B
I.L For Reaction
e (Lo/B)
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3) Deck bridge with or without cantliver X.G
Side Walk”S” >Cantliver length "Lc”

i S i B ! S :
] | 1
.G
— Lc—i
10(1+1) 10(1+1)
5t 5t
0.3t/m i ‘1’ l 0.3t/m?
~ HEEREEREER LI ]TT11]1 Stript
~ ooom— |- AN Get Ry, W,
’ oﬂz.oofn—,w*—z.oofn:l o S \
[] Ic 1 B ) Lc ]
. 0.8t/m? 0.5(1+1I) O.Pt/ﬂf Strip2
@, a1 1 ¥’ r 1’1111 1711 lll I I I I | 1 1 AI 1 11 E
AN , Get Wy
——38.00m . S )
] LC ] B ] LG ]
Lc/B
C/m
I.L. For Reaction
®1 (1o/B)
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Pony Bridge

AT AT AV A Z 222
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1 B‘ 1
10(1+1) 10(1+1)
5t 5t
0.3t/m* ‘L l 0.3t/m* ’
IHEEEEEREER [TT] Strip1

oy
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0.5 _ 2.00m -—,Qo—"i— z.oom_—l ',l: S— -
B
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Example(1)

Calculate the Design Values of Bending Moment & Shear Force
on M.G. for Road Way Bridge With Span 36.00m , Road Widih
=12.00m , Side Walk 2.00m

Solution
1) Dead Loads

T~

- 2.00m ! 12.00m ' 2.00m +—

Wssinsize = 150+4L+0.08L%=......Kg/m’

Ws.sinsize = 150+4%36+0.03*36=333Kg,/m?

Ws.s.outsise = 100+3L=......Kg/m?

Ws.s.outsize = 100+3*36=208Kg,/m’?

Waaa= (ts* Yo +f.c+Wss.out) *Lc + (is* Ve +f.c+Ws.sin ) *B/2
Wieaa=(0.16%2.5+0.175+0.208)%2+(0.21%2.5+0.175+0.333)%6="7.71t/m'

7.71t/m’'
2
¥y = PTL 367 Jfrpaomy oo =
Qu =271 36 - [730¢ BM.D f——— T —2
% 4
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2) Live Loads

Impact factor I=0.4—0.008*36 = 0.112 < 0.15
%l = 0.15

10(7+I)=7 1.5t , 0.5(1+I)=0.556t/m’"
11.6t 11.5¢
s 5t 5t l l .
0.3t 0.3t
OAFIIII]IIIIIIII‘L JIM é;,,”lill Strip1
7 9 200m & — 200m 50m Get R ’ W,
'— 2.00m—! 0.00m . ﬂt_&m _I '—2.00m—' ¢ ! !
! 12.00m !
Jan n 1 1 1. 1 1 1 1.1 ol.'glt/lnlf k1 1 11 0.5(1+I) 0.3t/nf St".ipz
AN , Get Wy
'— 2.00m —" 9.00m J 2.00m '— 2.00m—"'
! 12.00m !
Lc/B
1. For R i1
O'ré 1ea,c T0n Lc/B)
R, =5+%5785) L1150 25L110 ) BET:
W, —0.3*6*3/12+0.3*2*13/12 = 1.1t/m‘
W:g=0.3*9*4.5/72+0.556*3*70.5/12+0.3*2*13/72 = 3.12t/m'
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Case of Max. B.M

25.71t 26171t 26.71t

3.12t/m’ 3.12t/m'
T I T IIIIIILC Lyt ITHLFIFIJIIIA‘
E———15.00m } 6.00m { 15.00m ——m S

i 36.4 om |

1., For B.M

My .1 =25.71(9+2%8.244) +1.1%3%8.224%2 +3.12%15%3.75%2
M. =f061mt

Case of Max. S.F

26,71t 26.71t 26.71¢

| 8.12t/m'
\ t14m AEEENESNNNNNENENNERENERNNNERN NN
— 4.50m { 317.5m =
I 86.00m |
; AN
1
I.L For S.F
Quirr=3.12%31.62%1/36+26.71(2IEILEEI0 )1 4 144 54 3370
Qur+1= (1221
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Calculation of max.mazx.
For Roadway M.G

pre a8l Jo Jgadl so)maz.maz. Straining action JI olus Jas
Jle 3 530 sl 05081 (5 fuae gl wic yal o3 adl ol
o..\_g.?‘g,q.” ‘LSJNAJ‘

saslgne min SUSY) paiall [lelgld paey Jlea ¥ i) angn
o).qg.” SleUas o UJ.GB.M,S.F,J‘ [c.\.nJ

mazx. max. B.M.‘Lljmax. BM.J O s o2le

p Maz. BM,J‘ UJ.; ,J_,..a.aJJ o_).as.” ‘Jﬁm 4;».\.:.» dJ.:\_,

TTTTTRT T T ITT11]

%‘, K E WA”

' L/2 | L/2 |

' L ' maz. BMJ) Je Jeaxdl (b Lodicos
2 1 ,J'U‘QSJC.._\.\NOJAQ“JAAN[‘.&JOJAQ’ULG

N % Py LS caaiid! U.QJS.:_).omax Load

Ly oF gined Mo oS¥y LelS 03801 Lo phe by ) pllas
Feld wie aye 581 ol Ao pall frani
Velad G558 Jon 55| mioy @Y glad wic pie 5SI le Joanlls

IP M .)"‘g-“ JAS'
MO, e ¢ e p5e
2 7%” Ma(case2) > Mz(caset)

' Lz I L/2 |
| L ' S gl Yl 13 Gyl e

2 1 maz.maz. J| Je Jgardl

»~1 || | —% aikined) SleUad)) ase
Casel
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maz.mazx. S.F.Jlgmaz. S.F. J| o Gyl s2ls
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Example(2)
Calculate the Design Values Of Bending Moment & Shear Force

on a Point of the M.G @ 1/6L from the Swupport, taking that
Road Width =12.00m , Sidewalk=2.00m DeckBridge With Span

=36.00m

Solution
1) Dead Loads

T~

2.00mA ! 12.00m ' +2.00m

Ws.sinsize = 150+4L+0.03I%=......Kg/m

Ws.s.inside =
Ws.s.0utsigze = 100+3L=......Kg/m
Ws.s.outsize = 100+ 3*36=208Kg,/m?

Wieaa= (ts* Yo +f.c+Wssout) *Lc + (ts* Ve +f.c+Wssin ) *B /2

Waeaa=(0.16%*2.5+0.175+0.208)*2+(0.21%2.5+0.175+0.333)*6=7.71t/m’
7.71t/m'

2
My=139%6—-L716" Ig95m |

2 ’ 7%

Q=139-7.71*6=[931 B.M.D
N_’/WZI}”
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2) Live Loads

Impact factor I1=0.4—0.008*36 = 0.112 < 0.15
%] = 0.15

10(1+1)=11.5¢ , 0.5(1+1)=0.556t/m*
11.6t 11.5t
y 5t 5t l l .
0.3t/m" 0.3t
O#!IIIIIIJIIII‘L ‘j! %Illill Strip!
/ & 200m & {—200m 50m Get R » W,
— 2.00m—! 6.00m ; ﬁi.—aoom _I '—2.00m—' ¢ ! !
! 12.00m !
0.5(1+1)
N a 1 1 1. & 1 °§ .1 '0"?'t/1'f" Lt 1 § i 11 0.3t/‘,’f . St',vi‘pz
AN ; Get Wy
'— 2.00m—" 9.00m d 3.00m —2.00m—'
! 12.00m !
Lc/B

7

I.L For Reaction
@ 1

95+115

65+85

R, =5%( ) +11.5% )=[25.71%
W, =0.3*6*3/12+0.3*2*13/12 =[1.1t/m'
Wy =0.3%9%4.5/12+0.556*3%10.5/12+0.3%2%138/12 = [3.12t/m'
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Case of Max. B.M @1/6L from Support

26.71¢ 26;71t 25.71¢
8.12t/m'

1.tt/m IILIIIIIHIHLHIlIIlUIi
‘ 6.00m. 30.00m O

8.12t/m'

I 36.00m |

M, 1=R25.71(56+3.76+4.75) +1.1%3%(3.75+4.75)+3.12*27%2.25
+8.12*%3*1.255576m. |

Case of Max. S.F @ 1/6L from Support

A &

[———1/8%36=6.00m , 80.00m |
|

l L=36.00m

p Y J dad  Jies3 rmaz.maz.S.F @1/6L from Support Je J gl
& Jeddl Jolad) dImpact JI T O s U e = o) L
opia Jlanl Gl @b Sgw S ey p ¥ muol aS o olas)

maz.maz.S.F @1/6L from SupportJe gl
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Impact factor I1=0.4—-0.008*30 = 0.16 > 0.15
°l] = 016

10(1+I)=11.6t , 0.5(1+I1)=0.58t/m¢

11.6t 11.6¢
y 5t 5t l l .
0.8t/m? 0.8t
) [TTTTTITITTITR JIM é},llli” Strip1
/] 200m —{" 200m 50m Get R , W,
—2.00m— 6.00m 3.00m _l l— 2.00m—' ¢ 1 !
! 12.00m '
e osym 0T 0.8t/m  Strip2
VAN , Cet W,
'— 2.00m —' 9.00m ! 2.00m ‘\2.00m—'
! 12.00m '
Lc/B
1., For R {1
O’Té 160.0 yXoy ¢ (LC /B )
R, =5%(%2185) 41164252112 ) 25 66t
W; =0.3%*6*3/12+0.3*2*13/12 = |1.1t/m’
Wo =0.3*9%4.5/12+0.580*3*10.5/12+0.3*2*13/12 =|3.12t/m
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Case of Max. S.F @ 1/6L from Support

26b6t  25.66t  25.66t
1. 1t/ml 3.2t/m'
N fuun||||||unlIIIIIIIIIIJIIHIIIH
% /

, 4.50m { 26.60m S
i 6.00m 30.00m )
i 36.00m |

|
Zw%% $=0.18
i
7 1 BN\
$8=0.833 :
[~—————1/8438=6.00m 80.00m |
L L=386.00m I

Qrr+1=3.2%256.5*%0.35+25. 6'*(0. 79*3)+ 1.1*%4.50*0.77
Qrr+1=

°e @1 /6L
Qpirrer= 95.6t+93=[188.61
Mpiri+r= 695+576=f271Tm.§
ados wie Lais @, 581Uy 0yaS) lo a8yl ST Cans) ol
0335 1 oo pl Qs

slaa) abai) 555 laws)l dond) by wMaz My olen TG 3
0 yaSI
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