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steel used is st.44 Example Ji

Mid. term Revision

'—71.00m—" 6.00m 11.00m ' 6.00m l—1.00m—'

I D B B

—1.00m—, 1.857*7=13.00m t—1.00m—|
the shown figure shows a cross section for a road Way Bridge

with a 5.50m spacing between cross—girders.

spacing between main girders is 13.00m the bridge contains
two sides walk of 1.00m (bridge span is 33.00m)

a 1.00m wide median is installed to road way as shown in

the Figure, it is required to

1)Complete general lay out for the shown bridge

2)Calculate maz. b.m and maz. s.f for critcal stringer
3)design asuitable stringer as simple and continuous beam
4)Calculate the maz. b.m and maz. s.f for an intermediate z.g
due to live load + impact only.

5)Calculate the mazx. b.m and Mazx. s.f acting on the m.g

6)Explian how can the wind load transmite to the bearing level

7)the types and function of stiffeners used for plate girder
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Question One
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| 1.875%*7=13.00m

6*6.60m=33.00m

(Plan Of Upper Bracing)

49.76,

6*5.560m=388.00m

(Plan Of Lower Bracing)




Question Two

'—6.00m——--1.00m—\————6.00m —mMm—
2
W I —— , Zm
WIS P VIV I IV OIS // PP I SISO SIS I4
/]
|—1.857———1.857——*-1.857—

For Stringer (4

13.561 138.56t
- 0.84.%"00"‘ —0.214 0.07,_1 _ Strip 1
I = 04 - 0008 * L _ L0P 1
I = 0.4 — 0.008*5.50m=0.356

7 4

|—1.857 ——|——1.857——|
*29 =
1.857*2—(0.5+2+1)=0.214 0.3 t/mz 0.678 ymz |
[TITTITT Strip &

S t'r'Lp 1 | 1.857 I 1.857 —|

R;= 13.56 * 0.88 + 13.56 *0.038 + 5 * 0.346

°Ry = [14.181]
Strip 2

W= 0.678 * 1.8567 * 0.50 + 0.678 * 0.714 * 0.80 +
0.3 *1.143 * 0.307

W, =1.12t\m'




lo get marimum moment + impact

14.18t 14.18t 14.18t
Max. B.M.D i l
1.26m 1 50m————1.50m———Z __{35m
A 50m. |
|
) 825 0.6.
slso 4 7

My =2(14.18%0.625) + 14.18 * 1.375
Mi1.=37.22m.t

to get maximum shear + impact

14.18¢ 14.18¢ 14.18t
1.12t/m'
1T
7
—1.50m————1.50m———1.50m ——224.00m
5.50m |

Qui+r = 14.18+14.18%0.727+14.18%0.454+1.12*1*0.09

QLL+I = 81.027t




Dead Loads

Spacing
We= (0.21%2.5+0.175)*1.857 + 0.15
tre ¥, F.C o.W

o°oWd= 1.45t\m'

* 2
My = 1207090 _ 5 4gm.t

*
Q= 1.4525.50 = 398t

Design Value

Myoz=Ma1 +M1,
My, = 5.48 + 37.22 = [42.70 i

Myin= Mu= [ 5.48 m.1]
Quaz. = 3.98 + 81.027 = |35.0071%

Question Three
a2 as _a simple beam

From Page 39

N = 2,000,000

From Page 41 Detail A For Rolled Sec.
oFsr = 1.68t/Cmf

(1-—— M ) (1 ——m2:d8
Mi + 0.6Mi+r 5.48+0.6*37.22

Fian= 2.10t/Cmf> 0.64F = 1.792t/Cm?
2 Use0.64F = 1.792t/Cm?

_ Mier . 42.7%100
1.792t/Crf = Mz <

S, =2383Cm°

A Maz.




<Use (I.LP.E) from tables No. 550
Checks

1) Check Compactness Of The Section

section 1s compact if
C 169, 8225 4 »g.16.9 _q9

< m r oo 58 _[—21em— %L
o 1.720m
hw 127 ’ 48.72= _ Re={72
Ty < R 777 43'3<LZLZ”_—.8 76 .
C = b/g — ty /2 — T 55Cm.
C =R1/2 — 1.11/2 — 1.72 = 8.225
hy= 55 — 4*1.72 = 48.12 1

ssection is compact ~F=0.64*2.8 = 1.792t/Cnf
2) Check Maximum Stresses

Marier - 42.7*100 — < _ ,

3) Check Stress Range

0.6Mizsr _0.6*37.2*100 _ _
S 5450 0.91t/Cm?< R, = 1.68t/Cm®

4) Check Shear Stress

d+i+l  _ 35 — < — 2
ol 85 -=0.57t/Cm?<0.35F = 0.98t/Cm

5) Check Deflection
pvall Jlnl 532 5m 03aSUl o dodl Jlan B by cann

o

10t
—‘0643 -1'—-0214 007’ 7 = o R = 10*(088-/—038)'/'5*034
W =10.88t

|—a1.857 | 1.857 l @




10. 881 10. 331 10.881 |

JAN

777777
| 5.50m |

4

My =§49.4*5.50/2—[21.4%0.5 + 15.3%1 + 12.7(1.5+(5.5/2-1.5)/3)]}

M, = 85.508m° .t

ASimple =M * 1C 7& % 0 0

A _85.508 * 10°_ 550 _
simple =82.808 % 10°= 0.606cm3 220 = 0.97cm

0% Safe



b) as a continuous beam

0 75M = 32.02m.t 0.75M = 32.02m.1

__/7%\/745’\/4)

OBMJ\3416 m.t | 0.8M= 34.16 m.t| ( gy= 38.43m.t

S
sech—Q
From Code Page 39
N = 2,000,000
From Code Page 41 Detail B For Sec. (1-1)

eBer = 1.26/Cm?
B — 1.26

Fuaa:1=

(1-wm 706’ (1~ 57670 643722

Fyaer= 1.56t/Ci? < 0.64F = 1.792t/Cm?

wUse 1.56t/Cm?

1.56 t/Crf = Mawr 3202
g % St

oy =20620CM

sec(2-2)

From Code Page 39

N = 2,000,000

From Code Page 41 Detail A For Sec. (2-2)

ey = 1.68t/Cm?
By _ 1.68

FMa.a:F

= M ) (71— :
Mi + O0.6MiL+1 5.48+0.6*%¥37.22
Fyozo= 2‘.70t/Cm2> 0.64F = 1.792t/Cm2

548 ):

548 ):



2oUse0.64F = 1.792t/Cmf
— Mirier . 3416

1.792t/Cmé = Mg -

cadge =1906.25CM3

UseS, = 2052Cm°

o' rom tables Choose I.P.E No. 550
Checks S = 2440Cm’

1) Check Compactness Of The Section
Section Is Compact If
£ <169, 8220 4 78<16.9 19

B 1.72 2.8 _ |—atem— |
.
hw _ 127 48.12_ 127 _ R={72 1.720m
< y TEele—g83 3<lel =76
o T/EI_ .1 <.8 1.11cm
C=b2 -t/ -7 55Cm

C =R21/2 — 1.11/2 — 1.72 = 8.225
hw= 865 — 4*1.72 = 48.12

.Section 1s compact 2o F3=0.64*2.8 = 1.792t/Cnt
2) Check Maximum Stresses For Sec. (3—3)

38.43*100 - 1 57t/Cm?<0.64F =1.79t/Cm?

“440 . Safe

3) Check Stress Range

Sec.(3—3)

0.6*(0.9*37.22*100)0 82t/ Cm2< R, = 1.68t/Cmf
2440 Safe

Sec.(1—1)

0.6%(0.75*37.22*100) ¢ 68t /Cr2< By = 1.26t/Cmf
2440 Safe

@



4) Check Shear Stress

1.7 *urirr_ 1.1%35 _ < _ 2
el ST 0.63t/Cm?<0.35F, 0.98t/Cm

5) Check Deflection

AContinous=0.8 &Simple 79 _86%00’&

o 4wl ods Lo @b S SIMPlen,sS axup Deflection) olus @
0.8

0% ACont'i,nous.=0. 8 A,S’zmple =0.8 *¥ 0.606Cm=0.48Cm

5560
}600 oo afe



Question Four
Liwve Loads + Impact
I = 0.4 — 0.008L

I = 0.4 — 0.008(2%5.50=11.00m) = 0.312
10(1+0.312) = 13.12t , 0.5(1+0.312) = 0.656t/nf

18.12t 13.12t 13.12¢

0.656 t/m? l l l 0.656 t/m?
Strip1
Get Tam zm%zm—]—nm@’am—bnw—,—éf}t—zm
| 5.50m | 5.60m |
5t 5t 5t
, 2 0.8 t/m?®
ogym® | | ogtm
Strip2 . y JAN
Gel -Rx ) ";:.m | 1.60m —}—1.50m 1.60m —\— 1.50m — —FF— 2.60m
I 5.50m I 5.50m |
0.8 t/m?
St'l"iEvg
Get K | s.60m | s.50m [
i

>

R, = 13.12(1+2%0.727) = 32.2t

Rz= 5(1+2%0.727) = 12.27t

W, = 0.656%2.50%0.227*2 = 0.745t/m'
W, = 0.30%2.50*%0.227*2 = 0.34t/m'
We = 0.30%5.5*%0.5*2 = 1.65t/m'



Case Of Max. Bending Moment

0.3 t/mz| 0% 30t |53 t/me

1
1L 1 1 1 |k 7/, FL T 111 1P
LRI ) 77777777757 7000000 5000002700000 00 0 st 4srtrrsd .

S2.2¢ 82.2¢

12.27¢ 12.27¢

1.65¢/m' |0.745,/,,,-| 1.66tfm‘| 0.348/m" | 1.sstFm'
1.00m, ]
A s.00m s.00m—£,

3.00m 38.00m
i 6.50m i 6.560m ,
} 13.00m !
| 13/4 = 8.25
LL For Max. B.M
6.50m I 6.50m .
13.00m |

M,,,=82.2%(2.75+1.75)+12.27%(2.75+1.75)+0.745*3
*2.2640.34%3%2.25+1.65%(3*2*0.75+0.5*%3.125*2)
- =(R20.02 m.t




Case Of Max. Shear Force

[———— lane=6.00m ———

0.3 t/m?

30t

60t

LSS TP TTT7T77 777777777777,

l

12.27¢  12.27¢ I
1.65¢/m’ 0.34t/m' 0.745t/m’
EENEEENEEEEEE

82.2¢ 82.2t .

AN

>

18.00m

0.0 !monll soom
7.00m I 2.00m ! — 8.00m

I.L F_O'r MaxN . 00

Q. =(32.2%2+0.745%3)*0.884+(2*12.27+0.34*3)*0.65

+1.65*%7*%0.27 = [78.6371




Question Five

'—71.00m—" 6.00m 11.00m'————6.00m '—71.00m—'

1 1 1

1.867 ——1.867 ~———1.857 ———1.867 ——1.867 ——1.857 ——1.857

Solution

1) Dead Loads
Ws.sinsize = 150+4L+0.08L%=......Kg/m’

We sinsize = 150+4*33+0.03*33%315Kg,/m?
Wisaa= (ts* Yo +f.c) *Lc + (ts* Ve +f.c+Wssin ) *B/2
Wieaa=(0.16%2.5+0.175)*1.0+(0.21%2.54+0.175+0.315)*6.50="7.17t/m'

7.17t/m'
. ooz [ T O
M, =17 * 337 I956m. 4 Ao o
8 ! 38.00m I

Qd=7.172* 33 —[1718% B.M.D
M%
S.F.D T\
2 — 2



2) Live Loads For M.G
Impact factor I=0.4—-0.008*33
%] = 0.15
10(1+1)=11.5t

0.136 <

, 0.5(1+1)=0.575t/m¢

0.15

11.5t 11.5t
T
0.3t/m® 0.3t/m2
= I EEEEEEEE {l Strip1
VAN < Get R, W
l 2.00m 9.6 l. Lz.zgfu 2.00m—'0.
'—1.00m—" 13.00m ' —1.00m—'
0.676t/m?2
0.3t/m? 0.8t/m?
nl[l|||I|IT||/1||rIIII HE Strip2
VAN ] Get Wy
'—1.00m—" 10.00m ! 3.00m '—1.00m—"
‘—1.00m—" 13.00m '—71.00m—'
1.07
(+) 1]oo
0.077 %’ N
LL For Reaction
@ 1 '
9.5+7.5 10.5+12.5
Ry =5% =555 ) +11.56%(—5535 )= [26.88¢
W,=0.3*1*1.035+0.3*7*3.5/13.0 =10.87t/m
Wo =0.3%1*%1.035+0.57*3*0.88+0.3*10*%0.484 = 3.26t/m’




Case of Max. B.M

26.88t 26|88t 26.88t

3.26¢/m' l 8.26t/m'
UITTTHTIT Tl IIIIIFHIIIIIT[IA
2 13.50m | 6.0|rm : 18.50m ————~

i 3s. l%Om |

ILL For B.M

M. 1=26.88(8.25+2%7.50) +0.87*3%7.50*2 +3.26%13.5%3.375*2
MLL+I=961m.t

Case of Max. S.F

26.88¢ 26.88¢ 28.88t

0.87t/m] $.26¢/m :
ENERERREREREEENEREEANENNERNRENEENE
AN AN
———4.50m } 28.6m — N
| 83.00m |
A
‘4 m
1
I.L For S.F
30+31.5+33 30.75
Qr1+1=3.26%28.5/2*1,/33+26.88( 535 )+0.87*4.5* —53
Qur+1= 1271




Case of min. B.M due to live load

0.8t/m?*
rfn Strip2
%ﬁ QQQ Get Wg
'—71.00m—" 13.00m l—1.00m—"

1., For Reaction
@ 1

W_.. =0.3%1%0.0385 = 0.01155t/m'

0.01155t/m
i 33.00m

2
Mll. min = 007875*33 =1.57m.

Mppow =Mpirrej= 976+961=[1937m.14
Mm’i. i =MD —Mu. min = 974.43m.t

Design Values

Q maz. =Qprrr+1= 118+121= 2391

My min 3ad 5¥ Ll HL3e¥) 3 ogladd) sdn Jlan) (Scadd) o
haa oo (553

@,



Example 2

Mid. term Revision

l0. 80m

§.00m

|
* —I l—0.60m j —0.50m
—1.850m " 3.50m {~2.36m—| 4.00m

. 13.00m ' ! 1.80m '—

A rail-roadway Plate girder deck bridge of the shown cross
section has a span of 40.00ms and 1is divided info 8 equal
pannel 5.00ms each. The main girders are spaced 7183.00ms
apart.

1t is Required to

1—Complete general layout for the shown cross section
2—Find the mazximum bending moment and the mazximum

Shearing force for an intermediate cross girder due to live

loads Plus impact only

3—Find the mazximum bending moment and mazr.maz. shearing
Force @ mide Span For the two M.G (A,B)

4—Ezxplian how can the wind load transmite to the bearing level

5)Explian how can the wind load transmite to the bearing level

6)the types and function of stiffeners wused for plate girder



7—FExplain using mneat sketches whenever posstble How can the

the bracking force transmitie to the bearing level

8— state the effect of removal of stringer bracing using neat

sketches whenever possible

9—state types of fatigue affecting members

10—state the effect of removal bracking force bracing system

Question One

r W
0.8
2.00m
=_ 1l =l =] e —A———q4—F—- —% st | 400w
o 8¢5.00m=40.00m ”I'.__
End Bracket End Bracket
9.60m (Elevation) 9.60m

13.00m

5.00m*8 = 40.00m

(Plan Of Upper Bracing)




Question Tow
For Road Way Part

String o.ssn—ré 18.1# 1I.Zt 18\|:2t . ssrré-lnlz
Cet R W &.w —1wm-|—1wm %1.60m —!—1.60m —, 103%'
s.00m | 5.00m |
Sii&g IIIIIIIIII||||0.|3||t/l"lnlzll|llllllll
Get W y
| 5.00m | 5.00m |
| 6.00m s00m |
I = 0.4 — 0.008L
I = 0.4 — 0.008(2*5.00=10.00m) = 0.320
10(1+0.320) = 13.20t , 0.5(1+0.320) = 0.66t/m"
R, = 13.20(1+2%0.70) =|31.68t
=10.53t/m|

Wy = 0.66*%2.00*%0.2%*2

We = 0.30%5.00*%0.5*2 =|1.5t/m

51 Gaslall goye ¥ Iyl oot JI appall anll) aomg,td) Seks o

pY oo

o



For Rail Way Part

10t 12.5¢ 12.5¢ 12.5¢
l l e.zft
é”—am 200m Aﬁ’ zm—l—t.vsm-:——@{m
| 5.00 | 5.00 |
| 5.00 5.00 |
=] = 24 =0.54
Impact Factor I 24+4%5.00 0.545

R,= 12.5(1+2%0.60)+6.25*%0.25 = 29.06¢%
Ry.,=29.06t *1.54 = 44.75t
R(D.T)ll+'17:44'75t *0.9 — 40.4a

Case Of Max. Bending Moment

40.4t 404t  40.4t 40.4t 81.6t 31.61

J/ 1.5t/m" | 0.53t/m

.96 '—1.80m—'—1.70m 1.80m—'—1.46m l—38.00m———r~—1.60m

/i 0.80m 7z
|
1

| 13.00m

3. 5(+)

M, ,= 2*31.6%¥1.50+1.5%(1.5%0.375+0.8%2.45)
+0.53*3*%71.5+40.4%4*1.80
391.84m.t




Case Of Max. Shear Force

40.41 40.4¢ 40.4t 40.4¢ 31.6¢t 31.6¢
l 1.8/m' | 0.53t/m :
.96 '—1.80m —'—1.70m —'—1.80m —'—1.45m ———!——3.00m —] 1.60m%
|
1

} 13.00m

le 444 76;;;/

Shear )l Jias3 Ul Lgusds 2 BM I Jooo3 Ul Hads
Rail Way Jl 4L UISupport Jl Qe o crund Sgw Y
shear force J! olus (o9yiddl (o S dads Jaguil) <l
259 and)l 3xlg Road & Rail aigad) (e

1.00

Q.= 40.4%¥4*0.723 + 1.56%(0.8*0.376+1.5*%0.057)
0.563*3*%0.23 + 831.6(0.307+0.154)
132.351




For mazx. Shear @ mide Span
I = 0.4 - 0.008L

I = 0.4 — 0.008*20=0.24>0.156
R, =21.23+ 121 - pEEg

W, =0.8448 o L24

For M.G A Question 2
Road Way Part
I = 0.4 — 0.008L
I = 0.4 — 0.008*%40=0.08<0.15
<o I = 0.715 11.5t 11.5t
0.3t/m*® 0.3t/m?*
o S ™ Strip1
%y ~ 0.6 2.00mbl> Get Ry, Wy
! 2.70m '— 2.80m—'
' 13.00m ' 1.50m '—
0.575
" 0.3t/m? 7 Strip2
7;/; ~ ! Get Wp
! 2.70m ' — 2.80m——260m—| 1.30m '—
' 13.00m ‘
1.10
Ry =11.5%(1+0.846)= [21.23t
Wy =0.3*2.8*%0.7+0.3*0.8*1.07= {0.8448t/m |
Wz =0.575%2.5%0.9+0.3*2.80*0.7+0.3*0.8*1.07 = 2.13t/m|

maz. maz. shear @ mid span b ) s

maz. shear affecting main girder wlla ('J 9

@



Rail Way

AN AN
—' 0.96 '—1.80m—'—1.70m —'—1.80m—" 6.76m !
; 13.00m |

0.276

__ 24 -
Impact factor I—24+2*40 =0.23 < 0.25

R =4%0.276=1.104
Reduction For Double track = 0.9

SLieRail Way Jl spSdl 58 L Ul 3§ ) Lan Y
32t e sSdIL JLJl sdn S Lol oSl s Jaso M.GJS o\S
Laxd 48,009 Rail JS §B[Yo, ok Factor 4,3 ri 1 ey Slaie
Jeod! oy Lan§ 49,00 o Mg L ollao)IM.G ) Qic Reaction ) dasd
Rail Way]J) HeM.G JS e
Il e ol Gl ) Jon (s g Maz. BJ) oo sy
Super Position
zex o SRail Way J) Aoty 0 puSI) e pgiadl Clus @ o
Road Way J! doud Lple ‘.3‘3;.1‘



Case O0f Max. Bending Moment

21.23¢ 2123t 21.23t
2.18t/m' l B4t/m’ 2.18t/m'
MR ERNRREER Hrum!' HENREREREENEEN!

™15 00m 6.0pm : 17.00m————S

|
i 40. I?Om 1

10t 10 ¢ 10t 1 12.6t12.6112.5t 108 10t 12.5¢12.5¢
Ple T2 by b= P10+

p— l—u-—l.-}-t—_—..--r.- R Y

20.00m 20.00m

40.00m

I.L For B.M

Road Way
My, 1=21.23(10+2%9.25) +0.84*3%9.25%2 +2.13%17*4.25*2

M1 =509k

Rail Way

My =12.5(10+2%9)+246.25%7.68+4%10%(4.4+6.15)+2%10%2.8
+2%12.6%1.05 = 950.25

M ,71=950.25%1.25%0.9*%1.104=1180.21m.1

A[LL+I(Road+Rail) =959.4+1180.21= R139m




Case Of Max.

Shearing Force @ mide Span

22.89t R22.88t 22.89t

. 2.28t/m'
o544 [TTITIII1T
AN (————— 4.60m ————— <
I 20.00m i
i 40.00m !
12.6t12.5t12.6:26t 5250 10t 10t 10¢10¢ 12.6¢
e 1T #
Y, un-i-uu SR [FPSY [t L80u| 400w —nn-—l 3
A‘ / / \&
7
Road Way

QLr+1=3*22.89*%0.46+0.84*4.5*0.443+2.23*15.5*0.193 = 39.933ﬂ

Rail Way

Impact factor I=

24 _
STty =0.375 > 0.25

Qrr =3*12.5%0.45+2%6.25%0.36+4%10%0.17+12.5%0.0275= 28.52t
QrL+1=28.52%1.375%0.9%1.104= [38.96

QLL+I(Rail+Road)=39.933+38.96= [78.8931




For M.G B
Road Way Part

11.5t 11.51

0.8t/m? l 0.3t_/|m"
Strip1 Jan mn
Get Ry, W %} ~ 0.6——}—2.00m—] z.oo,%
! 7.70m ! Lo.s0m
! 13.00m !
) 0.3t/m? 0.576  0.8t/m*
Stmgz 7N\ chu—l | HEEN
Get 74>7 ~ I——l—o.ao,n 7
! 7.70m 3.00m lL—L1.60m
' 13.00m :
]
1.100
R;=11.5%(0.154+0.3)= |5.221
Wy =0.3%0.8%0.37+0.3%1.5%0.05= (0.112t/m
Wo =0.112+0.575*3%0.23=|0.51t/m'
shear
I = 0.4 — 0.008L
I = 0.4 — 0.008*20=0.24>0.15
1.24 |
R, —5.22*——1.15 5.628
W, =0.112t/m
W, =0.396* %% +0.11240.548/m)
Rail Way

R =4 - 1.104 = [2.896



From the Previous I.L For B.M For Road and Rail Way
Road Way

S5.22%10+2%5.22%9.25+R2%0.112%¥3%9.25+2%0.51*17*%4.25
'A{LL+I —"EZB 68m. a

Rail Way
950.25%1.25%0.9*2.896= [3095.91m.t

My1+ [(Road+Rait) =228.68+3095.91 = [3324.59m. 1]

Shear
Road Way

QLL+I(Road) =3%5.628%0.46+0.112%4.5%0.443+0.54*%15.5*0.193=9.601

QLL+I(Road) =19.601

Rail Way
QLL+I(Rait) =28.52%1.375%0.9%2.896 = [(02.218

QLL+I(Road+Rait)= 102.21+9.60t = [177.80%




Question 4

Wind transmite directly to the wupper wind bracing and by

tnverted uw frame action at each X.G the wind load be

transmitted to the bearing

w=..t/m

Ru

§| /m/z*h R >,

,§' — i(d[

N <« R./2 | R
L > (B/) s

/2



Question 5

Deck Bridge with wvertical bracing

Wind transmite to the upper wind bracing and then to the

vertical bracing and then to the lower bracing and then to

the bearing

w=..t/m

— —— — - —— —— — — ——— — ——— —

Question 6

the types and function of stiffeners wused for plale girder

1-Use transverse (Vertical) end bearing Stiffner at the bearing
of the M.G to resist the high reaction of the M.G
2—-Use transverse (Vertical) intermediate bearing Stiffners at

Points Of Concentrated Load (X.G)

3-Use transverse (Vertical) intermediate Stiffners every distance
1.50m——=1.80m between X.G to Support the web plate against
buckling

4—-Use Longitudinal (Horizontal) Stiffners For Plate girders

with big Web Depth




Question 7

to trasmitte the braking force , by wusing braking force bracing
is at the lower level of the flange of cross girder

and to transmitie this force we wuse etther full depth stringer
at the first and last pannels

or using inverted u—frames at the place of braking force
bracing to transmite the bracking force to the bracing level

and then to the bearing level

stringer

brdcket \ |X.G

_i

B




Question 8

Removal Of Stringer Bracing System in rail way bridge
lateral Chock of the train (6t) will affect the stringer by My

X.G

~~
~

Stringer
Stringer
[

[, 3

7~

X.CG

Question 9

1—azxial fatigue

3—Torssion fatigue




Question 10

if there is no braking force bracing the braking force would
not transmitte to the bearing
and it will effect cross girder as shown below

Braking Force(B.F)

B.

AN

B.F

s/

B.F B.r B.F B.F

the braking force cause Myon cross girder (out palne moment)



Example 3

Mid. term Revision

0.80m
! 6.00m }—1.60m —

I
? —l I-o.smn —| |—os0m
'-1.850m—" 8.50m ————1|—2.856m— ——y.00m ———1

J— . —

. 13.00m ——2.00m—

A rail-roadway Plate girder deck bridge of the shown cross
section has a span of 40.00ms and 1is divided into 8 equal
pannel 5.00ms each. The main girders are spaced 713.00ms
apart.

it 1s Required to

1—Complete general layout for the shown cross section

2—Find the mazximum bending moment and the mazximum
Shearing force for an intermediate cross girder due to live
loads Plus impact only

3—-Find the mazrimum bending moment and max.mazx. shearing
Force @ mide Span For the two M.G (A,B)

4—Ezxplian how can the wind load transmite to the bearing level

2



Question One

1.687m
r —
0.8
2. L. NN
i 8%5.00m=40.00m T _
Xnd Bracket Bnd Braokst
0.50m (Elevation) 0.50m.
7 1
/ 2.0'0m
i
13.00m |

| 5.00m*8 = 40.00m

(Plan Of Upper Bracing)




Question Tow

For Road Way Part

13.2¢  13.2¢t 13.2¢
Strip1 0.66 n"l%mz l l l 0.66 ll'l'té'lmz
Cet K W &w Ly.m—l—i.m ’1.m-;—1.m-, 10@”
! 5.00m | 5.00m |
M FIIIIIIIIllrlloolsllt/l"lnflllllllllj_l
Get B , AN
! 5.00m | 5.00m |
! 5.00m 5.00m |
I = 0.4 — 0.008L
0.4 — 0.008(2*5.00=10.00m) = 0.320
= 0.66t/m'

I
10(1+0.320) = 13.20t , 0.5(1+0.320)
=1837.68%

R, = 13.20(1+2%0.70)

0.53t/m

Wy = 0.66*2.00*%0.2*2

We = 0.30%*5.00%0.5*2 =|1.5t/m

31 Gkl ope ¥ ks ol J) ayall 458l amg, 21 Sk o

oo

)




For Rail Way Part

104 12.6¢ 12.6 12.6¢
| l 6.25¢
y
A—;--a.aom 200m L zm—-l—r.vsm-:——r&'{m
l 5.00 | 5.00 l
| 5.00 5.00 |
=] = 24 =0.54
Impact Faclor I 544 4%5 00 0.545

Ry= 12.5(1+2%0.60)+6.25%0.25 = 29.06t
Ry..=29.06t *1.54 = 44.75t
R(D.T)ll+i:'_44’75t *0.9 - 40.4a

Case Of Mazx. Bending Moment

40.4t  40.4¢ 40.4t 40.4t 31.6t 31.6¢

l JL 1.5¢/m" | 0.53t/m
%ws '—1.80m ~'—1.70m ~—"—1.80m —'—1.46m ~L——'—3.00m 160m
/4
| 18.00m : 2.00m—,
—(-)
7 3.45 7
(+)

M,,,= 2%31.6%1.50+1.5%(1.5%0.375+0.8%2.45)
+0.53%3%1.5+40.4%4*%1.80
397.84m.1




Case Of Max. Shear Force

40.4t 40.41 40.4t 40.4¢ 81.6t 381.6¢

1.61 m' 0.568t/m
86 '—1.80m —'—1.70m —'—1.80m —'—1.46m —! ' 3.00m ——!—1.60m ~
- 0.80m .
| 13.00m }—200m—'

N | 7
1.00

Shear ) Jaess U Lguads 2 BM J) Joesd Ul Hui
Rail Way J) 4L UISupport Jl die o cawsd Sgw Y
shear force J! olus jogyiadl o S da2d Jaguail &3
1S9 4wl 3y Road & Rail (iigad) (e

Q.= 40.4*%4*%0.723 + 1.5%(0.8%0.376+1.5*%0.057)
0.53*3%0.23 + 31.6(0.307+0.154)
1732.351




For MG A Question 2
Road Way Part
I = 0.4 — 0.008L
I = 0.4 — 0.008*%40=0.08<0.15
o I = 0.15 11.5t 11.5¢
0.3t/m? 0.3t/m?
O \ Strip1
% 0.5 2.00 a1 Ly.50m Get Ry, Wy
! 2.70m e 2.80m—'
' 713.00m ! z00m '—
0.575
7\ LlogL3lt4l/’rrzfl M
AN N 1 GCet W,
! .70m '— 2.80m ——|—2.60m—| 2.00m '—
' 13.00m :
1.00
\ 1.15
R;=11.5%(1+0.846)= |21.23t
. R
Wy =0.3*2.8*0.7+0.3%1.5*1.09=|1.0785t/m _& KR
$
Wy =0.575%*3.0%0.8+0.3*2.80*0.7+0.3*1.5%1.09=| 2.45t/m[ 3 f}
For maxz. Shear @ mide Span =} 3
. ?
I = 0.4 — 0.008L g ;‘:
I = 0.4 — 0.008%20=0.24>0.15 g‘ §
3 o
1.24 ; ® S
Ry =27.23*m' = [22.891% o
- 5
% 8
1.24 8
Wo =1.0785+1.38* 115 = 2.561/m] g 3
. 7]



Rail Way

[ [ [
Ao A

—!' 0.95 '—1.80m—'—1.70m —'—1.80m —' 6.75m
|

} 18.00m }—2.00m—'

1.00
1.16

—_ 24 —
Impact factor I_Z4+2*40 =0.283 < 0.26

R =4*0.27641.104
Reduction For Double track = 0.9

LSlLioRail Way J) opsSd) 58 L UL 5 o) Ly I

b @SB JLJI sdn B3 Lol Sl o Jasu M.GJS S
Lard ddyany Rail JS Lo, laie Factor yoyd o M ey JSlaie
Jaodl Lo Aagd L pae @iy Mgy 43 sllaall M6 I e Reaction | Lay3
Rail WayJ! »M.C JS e

IV hase polasl Glear g Jo s Sgws Maz. BMJ) le Jsandls
Super Position

2o i S Rail WayJ) dogis 0 puSIl e gl Glus @y Sgus )
Road Way J! doub Lgale r_,:,.aJl



Case Of Max. Bending Moment

21,23t 2128t 21.28¢
2.45/m' ,L o7t/ 2.454/m'
"l]lJll—ll]lrllllLlllIlljl. HEEEENEREERENN
2 17.00m : 6.0pm : 17.00m———S
| 40.Q0m

12.511265112.5¢

Fle TTTT = 44 by

vy *

171

12.5t12.5t

e S

L
--—l--|§°

20.00m

20.00m

40.00m

1., For B.M

Road Way

M, 1=21.23(10+2%9.25) +1.07*3%9.25%2 +2.45%17%*4.25%2

My, =1018.46mt
Rail Way

My =12.5(10+2%*9)+2%6.25*7.68+4*10%(4.4+6.15)+2*10*2.8

+2*12.5*%1.05 = 950.25

My, 1=950.25%1.25%0.9%1.104=]1180.21m.

ML+ I(Road+Rait) =1018.46+1180.21=

2198.6m.t




Case Of Mazx. Shearing Force @ mide Span

22.89t 22.89t 22.89%
2.66t/m'

1.07t/n}
HEEEERREEL

AN — om— )
I 20.00m ]
! 40.00m '
12.6t12.6t12.6; ot e26t 10t 108 10¢108 12.5t
l Vy# # l
] ]
—l l”-]-l“ — =1 Lfm L00m £.00ur—1-480m | —-—-Cﬂ-—l
’Q’ 0.5 —} e o~ '%(%Q

Road Way

Qrr+1=3*22.89%0.46+1.07*4.5%0.443+2.56*1565.5*0.193 = 41.379§
Rail Way

__ 24 —
Impact factor 1—247,_2*20 =0.375 > 0.25

Qrr =3*12.5*%0.45+2%6.25*%0.36+4*10*0.17+12.5%0.0275= 28.521
Qrr+1=28.562*1.375%0.9*1.104= [38.967]

QLL+I(Rail+Road)=41.379+38.96 = [80.3397]




For M.G B
Road Way Part

11.6t 11.5¢

0.3t/m? 0.3t/m?*
Strip1 o [TTl T
Get Ry, W %./ 0.6 ~—}—2.00m—| z.oo,%
! 7.70m ! L o.80m
! 13.00m ! 2.00m—,
) - 0.8t/m* 0.575 _ 0.3t/m*
StmEZ O n-:ﬂllllllrh%
Get % é >
7 I—-—I—O.BOm 7
! 7.70m 3.00m l—L7.50m
! 13.00m '
//I

R, =11.5%(0.154+0.3)= [5.22t

Wy, =0.83%0.8%0.37+0.3%1.5%0.05= [0.112/m
Wy =0.112+0.575%3%0.23=|0.51t/m'
Shear

I = 0.4 — 0.008L

I = 0.4 — 0.008*20=0.24>0.15
R; =5.22* ;:%:ﬁ‘éa

W, =0.112t/m

1.24

+0.112=(0.54t/m]

W, =0.396*
| 1.15

Rail Way

R=4-1.104 =

2.896



For M.G B
Road Way Part

11.5¢ 11.5¢
S 0.3t/m?* I l&ls_t m3
trip? ~ 10
Get Ry, W %; ~ 0.6 ———}— 2.00m—| z.oo,%
! 7.70m ! L0.80m
! 13.00m l—200m—,
.8t/ m? 0.575 0.8t/m?
Strip2 o s T T
gy O e
! 7.70m 8.00m 1 L1.50m
‘ 13.00m '
=
1.100
R; =11.5%(0.154+0.3)= [5.22t
W, =0.3*0.8%0.87+0.3*1.5%0.05= [0.112t/m
Wo =0.112+0.575%3*0.23=(0.51t/m'
shear
I = 0.4 — 0.008L
I = 0.4 — 0.008*20=0.24>0.15
R, =5.22+12% (557
W, =0.112t/m
W, =0.396* ;—-% +0.112-0.548/m)
Rail Way

R =4 - 1.104



From the Previous I.L For B.M For Road and Rail Way
Road Way

5.22%10+2%5.2249.26+2%0.112*3%9.25+2%0.51%17%4.25
My, =228.68m.14

Rarl Way
950.25%1.25%0.9*2.896= [3095.91m.t

M;1.+ I(Road+Rait) =228.68+3095.91 = [3324.59m.1|

Shear
Road Way

QLL+I(Road) =3%5.628%0.46+0.112*4.5%0.443+0.54*15.5%0.193=9.60¢

QLL+I(Road) =19.601

Rail Way

Qui+I(Raiy) =28.52%1.875%0.9%2.896 = [(02.211

QL +I(Road+Rai)= 102.21+9.60t = [1771.807]




Question 4

Wind transmite directly to the upper wind bracing and by

tnverted u frame action af each X.G the wind load be

transmitied to the bearing

w=..t/nt

Ru

/S \

| e

‘ R Joini
ey o n R

M.G depth( h)
C:;

#n___ (B) — 1



using st. 44 Example 4

Mid. term Revision

For the shown cross section of road way deck bridge having a
span of 40.00m and bridge width of 16.00m and siringer
spacing is 2.00m

[—2.00m— - 18.00m |—2.00m—

_}— _}_ T T T _L 2.0|0m T
\ l / 4.00m

V 'R

. 8+2.00=16.00 s

1t 1s required fto

1—Complete General Layout

2—Check wvalidity of use ILP.E mo. 500 for continous stringer
& state recomendations if it unsafe.

3—Design a buillt up section for an intermediate X.G.
4—Design a built up section for main girder.

5—check stability of cross girder web due to pure shear and
pur moment

6—make a necessary curtailment for main girder flange
7—using meatl sketches state the method of curtailment using

cover plate over flange

¢



Question One:

m _1e8™m_  soom
0.8 )
o _
you
0.so0m—"| 6.00m*8=40.00m | '—o0.60m
(Elevation)

6§.00m

.00m

2.00m -

[ 40.00m

upper bracing




Question two:

Stringer Span =5.00mM
Spacing Of Stringers = 2.00m

10t%(1+1) 10t*(1+1)
5t‘1' |
Strip 1 tR,, W,
Strip 1 get Ry, W, % _Im%% %
! 2.00m I 2.00m
0.8 t/m? 0.6 t/md(1+1)
Strip 2
etW .60m
9eMe N T, ,
2.00m A 2.00m
IL R,
I = 0.4 — 0.008 * L
I = 0.4 — 0.008 * 5.00m = 0.36

©



Reaction @ A For Sirip 1

R;= 18.60 * 1.00 + 6 * 0.50 = 16.10t
o°oR1= 16.11

18.6t 13.61

Reaction @ A For Sirip 2

0.8 t/m? 0.68 t/m?

| HENEN
0.60m -
I.60m—~. 4 (4
2.00m 1\ 2.00m
‘375 o7 O 4
~

W,= 0.68* 2 * 0.5 + 0.68 * 0.5 * 0.875 + 0.3 * 1.5 * 0.375
1.15 t/m'

W, =1.15t\m’




To Get Maximum Moment + Impact

16.1t 16.1t 16.1t
Maz. B.M.D | ! |
! JAN
777777
| 5.00m |
* 060 /4 7777

My,.=2(16.1%0.5) + 16.1 * 5/4 = 36.225 m.t
M1, =36.225m.1

To Get Maximum Shear + Impact

16.11 116.1t £6.1t ‘ 1.16t\m'
A 72y
8*1.60m=4.60m ’

5.00m |

Qu+= 3 * 16.1 * 0.7 + 1.15 * 0.5 * 0.05 = 33.83t

Qri+r = 33.8¢




Dead Loads

Spacing
Wy = (o.t21*2.5+0.175)*2.00 + 0.15
R.C

S F.C

o°oWd = 7.55t\m‘

xR

My = 7'585 S 4.84 mit
*

Qa= 7'525 5_ 3.875 t

Design Value

Myo=Ma1 +Mu
My,.= 4.84 + 836.225 =
My = M= @84 mt]

0.

47.065 m.1{

QMaz. = 3.87 + 833.8 =|37.67%




1) As A Continous Beam

0.75M = 30.8m.t 0.75M = 30.8m.t

0.8 \= 32.86 m.t 0.8M= 32.86 m.t 0.9M= 386.96 m.t

LP.E NO.\500 Sz= 1930 Cm® From tables

Checks |

1) Check Compactness Of The Section

Section Is Compact If _— 4
C 16.9 . 7.87 _ 16.9 _ T 87
tf<‘|/E 350 272<m 10 ol
hw 127 , 39.4 _ 127 _ 50 hy
tw<@ T 06> 37<1/2.—8—76

C =bR2 — ty/2 — 1 __i=1.6

C = 20.0/2 — 1.06/2 — 1.6 = 7.87 ~—z20—

hw= 50 — R2*1.6 — 2*¥3.7 = 39.4

~Section Is Compact ~LF=0.64*2.8 = 1.792t/Cnf
2) Check Maximum Stresses For Sec. (3—3)

36.96*700  _ 1 91¢/CmZ >0.64F =1.79t/Cm#
1930
Lounsafe

Sec (2-2)

32.86*100  _ ¢ 71¢/cm2 <0.64F =1.79t/Cm?
1930 cafe




3) Check Stress Range

Sec.(3—3)

0.6*0.9*36.225*100_1 03¢ /o< B = 1.68t/Crrt
1930 oS afe

Sec.(1—1)

0.6*0.75*36.225*100 _ ) p44 /ormz< . = 1.268/Crt
1930 o> afe

4) Check Shear Stress

1. 18uer_1.1%37.67 < _ 2
=1 138780.78 t/Cm?<0.35F = 0.98t/Cm

Recomendation For Sec. (3—3)

0.75M 0.75M Plate
/'//
// 0 T :
[ “ o Beam.. |
| g\/ﬁk 7 :
| 0.8M | orr
\ ! . ' _
\S S Plate

Plate

|

4ol s ji>Plate JI lae Jao «iag

oSl ol Eun0.8M JIMoment
387 AeCheckas (5 LS0.8M Lo Safe
J5 e

e 0.8M

F(E’heclc Detail E°
op = 0.47t/Cm2

Check Detail B'
Fs,. = 7.02t/C’m,2




Plate Start

0.6*0.8%(MuL+1*100)

1930
0.8Mpr+1= 13.18m.t

=0.41t/Cm?

2 Plate start at bending moment M,, =16.484m.t

Plate

g

3.9918

T 18.18m.t

86.225%0.9 t?heck Detail E'
32.40m.t F = 0.41t/Cmf

Chedk Detail B*
k.= 1. OZt/C'mz

X 2
M@a.ny Section =[1—(0.5L) I*M maz.

13.18 =[1—(X/0.5*5.0)2]*32.60 X = 2.00m
Plate length = 2*2.00m = 4.00m

assume t = 1Cm
Check Mazximum Siresses 150m,
Iz = Iz + RApiate *(h/2+t/2) = ...... cm? [o-5Cm |

I = 48200+2*%1*%15%(25+0.5)* =67707 |

36.96*100 = 2< 0.64
B0 s(25+1)= 1.42t/Cm?< 0.64F

Check stress range

0.670.9736.225%1004 25, 1)= 0.75t/Cm? < 1.02 t/Cm?
67707




Question three:

1) Dead Loads

Wi = (ts* L+F.C+O0.Wppipger /@) * X.g Spacing + 0.W,
%L = (0.21*2.5+0.775+0.15/2) *5.00m + 0.40= 4.275t/m'

4.275t/m'
I_L_I_L_IQIL | I VN N I A O N N N | Q"EL | I I N AN NN N N VNN NN N R N N N I N N D |
L 2.00m —! 16.00m '—2.00m—"'

My ~4.275%16% /8-4.275%2% /2 = [128.25m.1

M, ~4.275%2%/2 =
Qp=42.75—4.275%*2 =[34.21

2) Live Loads + Impact

I = 0.4 — 0.008L

I = 0.4 — 0.008(2*5.00=10.00m) = 0.32
10(1+0.82) = 13.20t , 0.5(1+0.82) = 0.66t/m°

138.20t 13.20t 13.201

StrinT 0.66 t/"m.z l l 0.66 t/m?
Get R, W 2o0om%= 1.60m—|—1.60 , 60m—'—1.60m (—F7R.00m
| 5.00m | 5.00m |
5t st 5t
0.8 t/m? 0.3 t/m?
St'f"igz ln/ Tn l l n‘l‘lé,:
Get R2 W 2oontH= 1.60m—|—1.60 .50m—"~+.50m ——#pR.00m
4 2
| 5.00m | 6.00m |
. 0.8 t/m?
Stm£3 ,&EIIEIIDIIIIﬁ_/D:DEIID]]%
Get W § g 7777

| 5.00m | 5.00m I




R, = 18.20(1+2*0.70) = 31.68t
Ry = 5(1+2%*0.70) = 12.00t
0.66*2.00*0.20*2 = 0.528t/m’
W = 0.30*2.00%0.20*2 = 0.24t/m’
We = 0.30*%5.00%0.5*2 = 1.50t/m’

=
I

Case Of Max. Shear

81.68t 31.68t
" 1.6t/m' 13t ’. ¢ 0.528t/in' 1.6¢/m'
Alf IENEEEEEEEEEEEEERENEEEEREEE
'—2.00- 10.00m '—3.00 l——38.00———2.00—
e

>

0.8 21}

0.906 |
1.00)
0.125

Q.= 1.5%2*0.06+2*31.68*%0.906+0.528*3*0.906
+2*¥12*0.718+0.24*3*0.718+1.56*%10*0.3= |81¢

Case Of Max. Moment

i 3hest 3s1.68t |

i . 12t 12t : i
1.6t/m 4t/m' 0.528¢ ¢ 1.5t/m
IENEENEENENE ; HEEEEEEENERNENE

4.60m '—s.oOm—'—|-s.00m ! 5.60m i
4.50m : 3.60m 2.60m—! 6.60m
8.00m 8.00m
—' 200m ! 16.dom. | 2.00m '—

e
R
Yo
A

= 1.6%(4.5%1.125+5.5%1.375)+2*%12*3+0.24*3*3

L+I

+0.528*%0.5*3.875+31.68*%(4+3)+0.528*%2.5*3.375
= 820.33 m.t

39



Design Value
case of min. bending @ sec. 1

1.5t/m' 1.5t/m'
IAN @ aY
3m. ¢ 3m.t

I

—~! 200m ' 16.00m ' 200m '—

M. = 128.256+320.383 = [448.58m.1
Que= 34.2 + 81 = |11521
Mu = 128.26-3 = |125.25m.1




Design Of Built—Up Section

Calculate Web depth = 200Cm (given)

Calculate Web thikness

dr 830 200<830  °0ty, =0.67Cm
vy Fy by Py

From Shear Qururr _ 116.2 _ * % tye =0.58CM
0.955 LI8Z = 0.3502.8 <" tm

°°°d’.=200 Cm\ 0% _d_’=ﬁq 200_1390 ooot’3 =1.76Cm
Vi. Stiff. Only trs Ry ws —/Fy

The Web is Very Thick So Put a longitudinal stiff. @ h/5 to get an
economic section

o% %&% ZT%):_%Q %0 tys =1.04Cm

From 1,2,3 o tyg =1.20Cm

Get Flange Dimension

1.12
Fyor= B3y = =1.84t/Cme
Maz. (1- MYnin ) (1 125.25 4
M+ 0.6Mu 125.25+0.6*320.3
(or)

0.58F, =1.624t/Cm?
% allwable Stress=1.62t/Cm?

Fiaz. Or 0.58F =T57L o get 4 = ....0m

. Maruer _ 448.58%100_
Calculate T=C= 0984 = 0.98%*200 =228.86¢

oooﬁ%ﬁ =1.62 oo A= 140.9Cm?



A=bs * ty+1/6d,* ty
140.9 =b,* t;+1/6%200*1.2 o by* t, =100.9 CMf
by = 20% %20t =100.9 Cmf

t, =2.4Cm| use |by =44 Cm|

k =i§;—dg’ +2by *ty ¥(dy/241, /2 =......Cm*

3
I =127200  oxqq%2.4(200/2+2.4/2) = 2962992.13Cnt
oIt = 2962992.13Cm3

Checks

Check mazx. Stresses

Mirusr __448.6*100 — safe
T (d/2+t, )= 59659953, 19 (200/2+2.4)=1.55t/Cnf 3 1.6t/Cmf f

Check Stress Range

0.6Mu:r _0.6*320.3*100, _ _ |
A AR s (200/2+2.4)=0.66t/Cm? ¥ E, =1.12t/Cmf

Check Shear Stress

Qdd-u-l-l = 115.2 - . .
dy *ty _ 200%1.2 0.48 t/cm? ¥ 0.35*2.8

et Size of Weld

Queurs *[b; *t,*(dw /241, /2)] —p45%0. 2R,
Iy

115.2[(44*2.4)(2.4/2+200/2)]

=2%C*% *
2962992.13 2%5%0.2%4.4

S=0.236Cm Use S=0.6Cm



Question four:

1) Dead Loads

T~

2.00m+ ' : 16.00m : +2.00m

Wssinsidze = 150+4L+0.08I%=......Kg/m’
Ws.s.inside = 150+4*40+0.03*402=358Kg/m3 use 350Kg,/m’

Ws.s.outside = 100+3*40=220Kg/m2
Waead= (ts* Ye +f.c+ WS.S,owQ *L.c + (ts *Ve +f.ct+Wss.in ) *B/Z
Waeaa= (0.18*2.5+0.15+0.220)*2+(0.21%*2.5+0.175+0.350)*8=9.94t/m'

9.94t/m'

2
M, = 9.9:(19 * 40 —[7988m. 1 %’EIDIIID]]]]IDIDZIIDIDIEIIII%
4 77

Q, =294 2* 40 = [7199¢f| B.M.D




2) Live Loads

I'mpact factor I[=0.4—-0.008*40 = 0.08 < 0.16
%] = 0.15
10(1+1)=11.5t

, 0.5(1+1)=0.556t/m*

11.5¢ 11.5t
t 5t
0.3t/ i 0.3t/mé
= |||||]|||||rg \L \H‘Hﬁl Strip1
P gL sion At Y peom  Get Ry, W
—' 2.00m ' 16.00m ' 2.00m '—
0.5(1+1
O b 1 1 1 1 1 J;q%ﬁ 4 1 1111 0.3t M_ St”‘iEZ
7 7 Get Wé
13.00m ! 3.00m :
-~ 2.00m ! 16.00m ' 2.00m '—
Lc/B ,
i A
077
I.L For Reaction
@ 1 \H—(LC/B)
10.5+12.5 13.56+15.5
R, =5*(—'1—6—) +11.5% 76 )= (28.031¢
W,=0.3*10*5/16+0.3*2*17/16 = 1.575t/m'
Wz=0.3*73*6.5/76+0.556*3*14.5/76+0.3*2*77/76 = 3.733t/m'




Case of Max. B.M

28.08 28bs  2s8.08

3.73t/m' l -y l 3.78t/m'
T T T T T T T T T T T T 1]
——17.00m ! 6.inm % 17.00m———"§§
|
i 40.9om |
|

ILL For B.M

My, 1 =28.03(10+2%9.25) +1.57%3%9.25%2 +3.73%17%4.25%2
My =f417mt

Case of Max. S.F

28.08 28.08 28.08

L.sw/m'l 8.78t/m'
[TTINT T HENEREEEEEEEEERENEEREREEENEEEREN|

7z 4.50m : 35.5m £
i 40.00m i
’ &
1
ILL For S.F
Qui+1=3.73%35.55/2%1,/40+27.72(LEIZ040 ) g 5ug 50 LTE

QLL+I= 746t




Design Of Bwili—Up Section

Calculate Web depth = 400Cm (given)

Calculate Web thikness

dr 830 400830  »°5t,, =1.35Cm
by Fy Ry

From Shear Qarurr _ 345 _ * tye =0.88Cm
= dy * iy 0.355 200%%,, 0.35*2.8 ©°oly

°%°dy =400 Cm __ 2, %5_365 400_365 o ty, =1.83Cm

The Web is Very Thick So that itry to reduce main girder depth
Web depth = 4000/12 = 333.3333Cm wuse [340] Cm

0% =365 340_365 % tyg =71.60CM

tn Py rs Py
From 1,2,3 o°otlyg =1.60Cm

Get Flange Dimension
Fiyaz= B = 1.68 =5.6 t/Cm?

(1——Moin ) — (q____1988
M_+ 0.6Muw 1988+0.6%1417

(or)

0.58F, =1.624t/Cm?
e allwable Stress=1.62t/Cm?

Fifas, Or 0.58F =T87-C o, get 4 = ....om°

_p_ M _ 3405%*100 _
Calculate T=C= 098d — 0.98%340 - 1021.908t

oooi"f—z =1.62 o A= 630CM?



A=b; * t;+1/6dy* ty
630 =b,* t,+1/6%*340%1.6 by * t;, =5639.3 Cm??
by = 20% %20t =539.3 Cmf

t, =5.2Cm use |by =104C

k =i%lai +2by ¥ty *(dy/241, /2) =......Cm*

3 .
k =’—'—6%§—4Q +2+104*5.2(340/2+5.2/2)° = 87462219.35Cnt

% [y = 37462219.35CM*

Checks

Check _mazx. Stresses

Miiuer _ _3405*100 - safe
T (/2 )= g oo 5 (340/2+6.2)=1.66t/Cnt » 1.6t/Crit f

Check Stress Range

0.6Myy;r o _0.6%1417*100.4 _ . _ _
i (d/2+t, )DL IET T 100 %(340/2+5.2)=0.39/Crf 3 B, =1.68t/Crt

Check Shear Silress

Qarurr _ 345 _ 2 .
dy * &y 340%1 6 0.63 t/cm? } 0.35*2.8

get Size of Weld

Qarurr *[bs *t, *(dy/R+1;/2)] =2*S5*0.2F;
Iy

146[(104*5.2)(5.2/2+340/2)] _ pecen on
37462219.35 =25%0.2%4.4

S=0.3220m Use S=0.6Cm



Question five:

~0.40
VL2277 7777777777777 777777777777 77777777777 77777777777,

I
NN
N\

7/7’ 160m—— 7 ///— T T~ 200m |
\ % | | \

[—2.00m—)
8*2.00=16.00 ,

e Tmome

oUT

i 8.00m

15.00m
L 16.00m

1 —Buckling @ Support (Pure Shear

_ _dy _ 2.00 _
1—Calculate O = d - 160 - 1.256

2—Calculate K, -_-5,34+i'—2—0 if o > 1

K, =5. 34+‘1’ ggz = 7.90

3—-Calculate Kq—@{,—tﬂy 760/7 < y% =1.39 > 1.2




4—Calculate

( )*0 35F  Where Ag> 1.2

=65

Qomid rorma =29.9t + 71t = 1100.91

)*0 35+2.8 =(0.634 t/Cm¢

5—Check Sh Stresses Qarurr _100.9t _
ec ear oiresse 4ot 200812 = O t/Cmf ¥ 0.643t/Cnt

{5’__——Buclcling @ mid Span

Qomid P =4.2751 + 26t = |30.27%

5—Check Sh St Qaeurr _ 80.27 _
ec ear oiresses & ot, Zoosr e = 012 t/Cmf » 0.643t/Cnf

F, =(0.8-0.36 242) * 2.8 = 2.05t/Cm? > 1.6t/Cm?

o Fb =1. 6t/Cm2

Check maz. Stlresses

Marurt o ; _ _448.6*100 - safe
% (d/2+1t ) 596559275 (200/2+2.4)=1.55t/Cnt #|1.6t/Cmf fe




Question six:

°%° L > 30.00m o>two Curtailment @L/4 @ L/9 From Swupport
°L/4=30.00/4=10.00m

|
! | FAS ' |

-

4. 44m— 4. 44m—

f———20.00m l———17.00m —a06L
—15.50m r—181

Mo1,/e= ;1—[(0°gf’5"()2/4)L J?4*1988 +;1—[(0°gf’4;2/4)Lf §*1417

Mo1/41,= 2643. 7 m.t

try to reduce both width and thikness

0.58F = My /0.98dy _ (26437 /0.98%340)*100 _
08K SE ¥t F1/6%y® Iy~ bwe®l . +1/6%340%1.6

brew*ty = 405.22 Cnif

by = 201t %20t =405.22 Cm?
y =4.6Cm| use [b, =90Cm
bemin =2*(1E + 5) + ty= 2%(340/30+5)+1.6 =35Cm

3
i =1-67840, 5490+4.6(340/2+4.6/2)% 29821609.45 Cmt

% [y = 29821609.45Cm*

Checks

Check mazx. Stresses

Maruer _ _2643*100 - safe
% (d/2+t, )= 56827600 45 (340/2+4.6)=1.54t/Cnt » 1.6t/Cnt f

@,



] 2 A ]

-

4. dém— r—4.44m—

l—-—m.lo:’&“. l—ﬂ..n;u” ‘—o.08L
. 0.50=1/9)L .z, _(0.44-1/9)L 7 ,,
Morsm= §1~[— 007 I #1988 +{1-[=o" I pr1417

Mo1jor= 1410.6 m.t

try to reduce both width and thikness

° bnewtty, +1/6%dy* ty T buew*ty, +1/6%340%1.6
bnew?ty = 173.92 Cmf
by = 20 2201 =178.92 Cm?
tr =3.0Cm| use [b, =58Cm
b,.mm=2*(§0! + 5) + ty= 2%(340/30+5)+1.6 =35Cm
3
I =1.67940  +58+3.0(340,/2+3.0/2)% 15475996.33 Cmt
oy = 15475996.33Cm*
Checks
Check maz. Siresses
Marusr _ 1410%*100 _
o *(d/2+Y )= 5175996 83 (340/2+8.0)=1.57t/Cn€ » 1.6t/Cnt safe



Question seven:

neat sketches for cover plate

‘-t/z l—p—Ttb 2\

—p—Jtbo/2'—

L 5
:/z-] ’ |

b Cover plate




Example 5

using st. 52
Mid. term Revision

— 2.10m —-'

l— 2 70m — 0.60m—! ' —1.50m—'

l—1.60m—' |—o0.60m 0.60m . ::zz: 0.60m

‘\ 1.80m—) 170m  + 4 /

3.60m
(4) (B)
1.80%7 = 12.60m 1 0.90m
'—210m—/ 13.60m |—2.10m —

a rail-road welded plate girder deck bridge of shown cross
section has a span of 37.20ms divided into six panels 6.20ms

each and depth of 3.50ms it is required to

1—design an intermediate siringer under the railway part

2—for main girdr "A” it is required to calculate maz. bending
bending moment due to live load + impact only @ /6 from

support (due to combined effect of road + rail)



Question one

1) Live Loads

Mazx. Shear Max. Moment
12.5t 12.5t 12.5t 12.5t 12.5t 12,5t
6.25t
1St. Trial
—1.76m-! 2.00 2.00 2.00m ! 2.00m
' i 6. 20m — i @j 7.10m' 5.20m '10m |

[span>4.25m] Igam. 7 1m|

7 ? ? 6.20/4 = 1.55 7
1.00

M1 =12.5%1.56+2%12.5*%*0.36 = 28.12m.t
Q1 =12.5+2*%12.5%0.516+6.25%0.072 = 25.851

Impact Factor = I ‘245&1 5= 079 < 0.75,> 025

Impact Factor = I =0.75

M 1=28.12*%1.75=49.21Tm.1
Qri+r =25.85*1.75=45.231

2) Dead Loads

Woog = 0.6/2 + 0.05/2 + 0.15 = 0.47t/m'

2
M, :0.4756.20 =2 om ¢ B.M.DM——’/WAM
2

2om.t

1.451

> %
Md+LL+[ =51.41m.t
Qa+rr+1 =46.68t

Q =0-4736.20 f7 457 SED




1) As A Continous Beam

0 75M = 38.56m.t 0.756M = 38.556m.t

/\

. 0.8M= 41.13m.t_| 0.9M= 46.27m.t
6.20m

sec(1— 1)

From Code Page 40

N = Over 2,000,000

From Code Page 41 Detail B For Sec. (1-1)
oy = 1.12t/Cm?

FM = _Fé"r — 772 —_—
o (1_ M ) (7_ 2.25 )
My + Mip+r 2.254+49.21

Fyaar= 1.17t/Cm < 0.64F = 2.304t/Cm?

oUse 1.17t/Cmf ,

1.17 t/C'm;2 =3_Md§jﬂ_= 3855&7100

oy =3294Cmm

sec(2-2)

From Code Page 40

N =0ver 2,000,000

From Code Page 41 Detail A For Sec. (2-2)
o= 1.68t/Cm?

_ For - 1.68 =
h = M ) (1- 2.25 )
M + Mir+r R2.25+49.21

Fiazz= 1.76t/Cmf < 0.64F, = 2.304t/Cm’®



s Use 1.76t/Cné

_ Mair _ 41.13*100
1.76 t/Cné Mt &
o°o&2:2336cm
LoUseS, = 3294C0m®

coF'rom Tables Choose I.LP.N No.550
S, = 3610C0m°

Checks
1) Check Compactness Of The Section

Section Is Compact If

C _16.9  6.40 _ 16.9 _

p<i8d. 505 -23<8l-gy9

hw 127 @ 44.20 _ 107 _

r < & 7.60 <% < 55 =67
C =0b/2 — ty/2 — 1

C = 20/2 — 1.80/2 — 2.70 = 6.40
hw= 55 — 4*2.70 = 44.20

~Section Is Compact «~.F=0.64*3.6 = 2.804t/Cnf
2) Check Maximum Stresses For Sec. (3—3)

46.27*100 — 1 28t/Cm?<0.64F =2.30t/Cm?
3670
oo fe

3) Check Stress Range

Sec.(3—-3)

(0.9*49.21*100)  —¢ 22¢/Cm2< R,= 1.68t/Cm?

3670 - Safe

Sec.(1-1)

(0.75*49.21*100) _~1.02t/Cr?< B, = 1.12t/Crf

Lo afe



4) Check Shear Stress

1.1Qa+141 _ 1.1*46.68 _ < — 2
[ 1Quins  11M46.68 0 51 4/Cm?<0.35F, = 1.26t/Cm

5) Check Deflection
pall Jlond gt o 03aSU) o agadl Jlan ) by can
12.61 112.5t 12.5t

2¢2.00=4.00 A
| ‘ 6.20m |

M, =§59.25*3.10—[9.835%2.36 + 18.7*%1.33 +
31.25*%0.66]¢
My = 218.46m° .t

: My * 10° 4 Span
A Simple “FwT ?&___

800

A\ _218.46 * 10°—
Stmple =5 100%99780

0% éContznous:OB A,S'q,mple =0.8 * 1.04Cm=0.84Cm

> %2000 LounSafe

coFf'rom Tables Choose I.LP.N No.600

1.04Cm

@



Question two

Strip in Railway

1.00

VAN

'—1.80m—'—1.80m —|

n = 2*¥1*0.8 =|1.60

Impact Factor = I = 24

4+37.2"

Strip in Roadway

8.90m

Ao

0.39

< 075 ,> 0.25

—2.10m — 18.60m

l—2.10m—,
10(1+1
0.60m—, |— (1+) 5t 5t
[T 0y vy vy [ili—Losom
< 0.60m-1—" AN
Q‘ 6.40m : 0.50m - ——'-0.60m
.50 ! 6.50 2.00m— — 2.00 2.00m ——2.10m —,
e m_l——o.wm " " ’-Wmm
13.60m} | Strip 1
0.6t/m *(1+I)
0.8t/m 0.8¢ 0.3t/m
i ~ T e e ys
3 o.eom—l— -Ii'wm
—1.60m 5.40m s 8.00m—— s.60m 2.10m—,
—]——-O.BOm St’l"ip 2
13.50m |
Impact Factor = I = 0.40-0.008*37.2 = 0.1024 wuse|l = 0.15



Strip in Roadway
Strip 1
Ry = 2*5*0.22 + 2%*11.56%0.44 = [12.32%
Wy = 0.3%1.5%1.10 + 0.3*0.6*(0.578+0.08)=0.613t/m'

Strip 2

Wz = 0.3*%*3*%0.22+0.575*3*0.44+0.3*1.5%1.1+0.3%0.6*(0.578+0.08)

We=11.567 t/m
using superposition theory

Mazximum moment due to (road way part)

R= 12.32¢

1.57¢/m' D.6134/m 1.67t/m'
| i 3 A
™ Inje I In b [ ] v
mP 3R
Ly
1.50m-|—| ‘
l—s70m— [ —4.60m— 26.50m |
i 6.00m —— '
l—a8.20m L 31.00m

| 87.20m i

Muer = [3%12.32%4.91]+[0.613%4.5%4.78+0.613%1.5%4.53]
+[1.67*26.50%2.2+1.57*4.70*1.95] =[304.74m.1

Mazimum moment due to (rail way part)

sy e o e
1 R 1 ] I 1 I 1
R= 13.60¢ R= 10.00¢ R= 13.50% Re 10.00¢
B= 8.504 B= 8008
I A R vl B B L
» ~ »
|§ s I8 b4
2.00m =7, -2.00m —! 3.30m '—
- "1‘ 7om-oy lsbo m ':5—1.80111 '—t1.76m ——I—s.oom
—2.70m — Ty ST LEm '—t-2.00m 1.80m
l—6.20m —! 381.00m !
f 37.20m |

My = 2%6.25*2.875+3%12.50%4.82+4*10*3.54+2%6.25*2.451
+3*12.5%1.68+2*10%0.703 * 1.39 * 1.60 = 1036m.;1

i+ = 304.74m.t + 1036m.t = |1340m.¢

oad+Rail

@,



May. 2008 (Str.)
Question (1-2)
1)Live Loads

For Rail Way Part

12.6¢ 12.5¢ 12.6¢
8.85t 6.26% JI i
VAN ' AN ' A
|-1.98 =} —1.96 —\— 200 —;— 200 —!— 2.00m —!
i 6.60m i 5.50m i
I.L Reaction
1.00

R;; =12.5[1+2%0.636]+10*%0.1+6.25*0.32 = 31.3t

Reduction 0.8 For Triple Track
% Ry; =31.3t*%0.8=25.041

Impact Factor = I =_242le = 24+§%§*5.5

o Ryp.; =R25.04t * (1.42) = 35.6ﬂ
For Side Walk

=0.42

w = 0.3t/nf *2.6m/2 = 0.375t/m'

|-urs——s96—'— 200 — — 200 —'— 2.00m —]!

I s.50m { 6.50m |

0% RLL=0375*550m =|2.1t




2)Dead Loads
For Rail Way Part
Woug = 600/2 + 50/2 + O.W = ......... Kg/m'

Weag = 0.6/2 + 0.05/2 + 0.16 = 0.47t/m'

Ry= Wy *S = 0.47 * 550 =[2.601

O.W = 0.3t/m'

For Side Walk

Wpeas = (ts*Y,+F.C.)*a/2 + o.w =(0.16%2.5+0.15)*2.5/250.84t/m/|
Ry= W, *S = 0.84 * 5.50 =[4.60%

Mazx. +ve moment @ Sec. 7 due to L'i'veLoad+Impact

35.6t 35.6f 35.6t 35.6t 35.6t 35.6t

Y N P

(4 N

i—1.80m ——1.80m ———1.80m ——1.80m ——1.80m ——1.80m ——1.80m ——

—2.60m 12.60m }—2.60m—,

106.8¢
Max. —ve moment @ Sec. 7 due to L'i'veLoad+Impact

2.1 2.1t 2.1t 2.1
L ,, L
A &
‘Tf.aom—r—- 1.80m ——1.80m ——1.80m ——1.80m ——1.80m ——1.80m —

—2.50m 12.60m }— 2.60m —,

4.2t

Total dead Loads

4.61 4.6t 26t 2.6t 2.6t 26t 2.6¢ 2.6t 4.61 4.61

) VATENREERNARENNREBNANNERENEE
M, =12.43m.t 7 M, =21m.t & M, =12.43m.t

106 19.7t 9.
(—1.80m ——1.80m ——1.80m —;—1.80m ——1.80m ——1.80m ——1.80m —

~—2.60m—} 12.60m |—2.60m—, @




Qu. = 106.8t Q, = 9.7t (right)

Quis = 4.21 Q, = 10t (Left)
M, = 384 m.t (@ mid. Span) M, =56m.t(@ Support)
M, = 21 mt (@ mid. Span) M, = 12m.t(@ Swupport)
M, =M, = 405 mt (@ mid. Span)
M, =21-56 = 16 m.t (@ mid. Span)

E&

= 17 m.t (@ Support)
= 12 m.t (@ Support)

=

in.




Design Of Built—Up Section

Calculate Web depth = 150Cm

Calculate Web thikness

dr 830
tyy Fy

150830
by Fy

116.51
150%ty,

Qd+u+!

dy * tyz

From Shear

= 0.35E

°°dy =220 Cm
Vi. Stiff. Only

[}

From 1,2,83 oty =1.60Cm

Get Flange Dimension
1.45

0% t’1 =0.65Cm

= 0.85%*3.6 o°ctyz =0.61Cm

0% tn =1.49Cm

F Maz.™

Ma 16

=1.50t/Cmé

Fer
(1 ) (1-

(Or)

" Ma+ Mire 405

0.58F, =2.1t/Cm?
% allwable Stress=1.50t/Cm?

Fiaz. Or 0.58F = L-9r-C
Calculate T=C=

0% get A

405*100 _
0.98*150 =275.511

Marurr  _
0.98d

o 275.51 _
02l 1.50

o
o0

183.67Cm?

A



A=b,* t;+1/6dy* ty
183.6 =b,* t;+1/6*150*%1.6 o bs* L, =143.6 Cm?¢
by = 20% %20t =143.6 Cm?é

, =2.80Cm| use |[by =562 Cm

K =i%§ +2by *t, *(dy/ 2+t /2f =....Cm*

3
i =0E7190 L oxs5242.8(150/2+2.8/2) = 2149722.7Cmt
o Iy = 2149722.7 Cm*

Checks

Check maz. Stresses

Masusr __405*100 - ' safe
B A (d/2+1t )= 3140722 7 (150/2+2.8)=1.46t/Cnf ¥ 2.1t/Cm? f

Check Stress Range

My —_384%*100 — =
A (d/2+t;) 51497227 (150/2+2.8)=1.38t/Cmf 3 K, =1.45t/Cm?

Check Shear Stress

Qaeuet _ 116.8t . .
4,5t = 120i1G ~0-48 t/em? } 0.35%3.6

et Size of Weld

Qarusr *[bf *t,*(dy/2+ t,/2)] =2%S5*0.2Fy
L

116.8[(52*2.8)(2.8/2+150/2)] _
2149722.7 =2I5*0.2%5.2

S5=0.26Cm Use S=0.6Cm




Example 7

using st. 44
Mid. term Revision
dee—d ém
\ / raom—] | [Sraom—]
8.00m 1 °'9|° m
—+11.00m " 8.00m I1.00m
\(4) (8) 8.25m
1 l |1"' 1
l— 2.00m —1— 2.00m —1— 2.00m —1— 2.00mm —! 0.90m '—1.80m —'—1.70m —'—1.80m—! 0.90m '—
! 8.00m ! 7.10m !
Sec (1—1 )
[oross girder spacing 5.00m) [oross girder spacing 4.667m)|
! Bridge (3) L=40.00m i Bridge(1) L = #8.00m
o +(2) . (1) g
Roadway Bridge s.00m
£ 3 , Z
‘l"(z) /
Railway Bridge r.00m
/““/’“ﬁ ,
+(1
: by " L
—

A combined road—railway pony, deck bridge is adjoined ait
Bridge (1) ,as shown in the figure, Railway is double—track
line and the road way is 8.00m wide with two sidewalks
1.00m each as shown in section (1—1). Only the road way
line is continual over bridge 2 with the pony bridge as

shown in the figure above il is required to :

1-Draw a complete general layout for both bridges (1)&(2)
to reasonalble sclae (plans,elevations & cross sections)

showing the required bracings of both bridges



2—calculate the maximum bending bending moment and the

8.00m

6.00m

mazximum shearing force for an intermediate cross girder

due to live load + impact only, for both road & rail way

3—calculate the mazximum bending moment and the maz.

shearing force affecting main girder (g—h in plane) due

to live load + impact (take the effect of the two bridge on

the main girder.

4—for the previous main girders it is required to design

main girder a,b,c given that : (Cosider L.T.B)

M.G My My14 Qd+il+i ﬂexfbmy
A 563 493 146.6t | 0.05
B 1874 1124 486t | 0.05
c 1284 631 339.5t | ————-




Question one

bridge mo. 1
1.66m_ “87m
I 0.66:
1.86m
3.26m
d -r L - - o -
L 6%4.67m=28.00m "T".__
f;:d Bracket E't')"ds ofn'“""“
0.50m Main girder A
J— 1.66m “87m
0.686
1.66m - - u pu ot =
B r (’ i
| 6%4.67m=28.00m
—) ¥
End Bracket
0.50m Main girder B

—

1.66m

0.686:

6%4.67m=28.00m

Main girder C




[

woo'8

P ——— e ——

- —— —

/

/

4.67m*6= 28.00m
Plan of lower bracing

/

0.560m

4.67m*6= 28.00m

0.50m

Plan of upper bracing|




b'r'i,ilge no. 2

C

8.80m
LT BEEESEEEERENEEREE!
8%5.00m=40.00m "','"
leimom Brood
0.60m %W
Main girder A
:
o
8%5.00m=40.00m |
le‘amm Braol
0.50m Fobomecket

Plan of upper bracing|




Question two

rail way part

12.6% 12.6¢ 12.6¢
8.25t

I.LL Reaction

1.00

Ry =12.5[1+2%0.57]+6.25%0.19 = 27.93t

Reduction 0.9 For Double Track
% Ry =27.98t%0.9525.1371

Impact Factor = I = —zi—il—l— = 24+2§§*4.67— =0.56

oo Rpp,; =26.137¢ * (1.56) = [39.213t

89.21 39.21 89.21 39.21

CTTT

4
—!0.90m '—1.80m —'—1.70m —|—1.80m —,0.90m —
I 7.10 i

’ 1.9756 A

My, = 39.21%[0.45%2+1.35*2] =[141m.§

21
QLL+,=3-’—97-4— =[78.421

&



road way part

Liwe Loads + Impact

I = 0.4 — 0.008L
I = 0.4 — 0.008(2%*4.67=9.34m) = 0.32
10(1+0.32) = 13.20t , 0.5(1+0.82) = 0.66t/mf

18.20t 13.20t 13.20t

0.66 t/mz l l 0.66 t/m?
S't'r'i21 T ,
Get R, , "; ,—Qﬂm—'—!m 1—1.60m ZF%1.60m —\—1.50m—, 1.072@’
| 4.67m | 4.67m |
' 5t &t 514
Strip2 0.8 t/m* l l j, 0.3 t/m*
Get K, W, &ﬂm—l-i.“m :—-:.»-»&"nwn.—'-t.m—, 1.37@—7
I 4.67m | 4.67m |
M 0.3 t/m?
Get ;g’ A/.LLLLLLLLI.LLI.%.LLLLLLLLLLL%

| 4.67m | 4.67m |

R, = 13.20(1+2%0.678) = 31.09t
Ry = 5(1+2*%0.678) = 11.78t

W, = 0.66*2*0.178 = 0.234t/m'
W, = 0.30%2*0.178 = 0.107t/m'
We = 0.30%4.67*%0.5%*2 = 1.401t/m'



Case Of Max. Bending Moment

81.09t 381.09t
11.78t 11.78

1.40t§m' |0-28t/mt |0.107t/3rrv}‘n_|_|_(_|_|_|1-40t m’

,%1.00m-——8.00m—-—8.00m—'—1.00m%

i 3.50m T 4.60m ]
4.00m 4.00m

1o

] 8/ =2
I.L For Max. B.M
@ 1

4.00m I
8.00m

1
W

I.L For Maz. S.F
@ 1

4.00m

M, =31.09*%(0.75+1.75)+11.7*%(1.75+0.75)+1.4*1.00
*0.25*2+0.23*3.0*%1.25+0.107*3*1.25 =108.93 m.t

M= [108.93m.1

Q. ~1.40*%1*%0.9375+0.23*3%0.6875+31.09*2*0.6875
+2*%¥11.78%¥0.3125+0.107*3*%0.3125+1.4*1*0.0625
QLL_,_I——- 52. 086m.t




Question three

super position J! law Gyb e o uSdl 0de Jo m S g
1—rail way part

max. moment

12.6¢ 12,61 12.65t

1T 1T T T Topre 110
AN

&

| 28.00m 1

M =3%10%1.85+2%6.25%4.68+2%12.5*6+12.5*7+
4*10*3.15+10*%0.3 = |480.5m.t

Impact factor I=24_/‘_25*28 =0.30
M, =480.5%1.3%2%0.9 =[1124.37m.t
maz. shear force
12.5¢ 11.& 121& . 108 10t 108 125t 128t 126t . o,
TTT T TTTer
iﬁ AN
| 28.00m 1

; VAN
1

Qr=3*%12.5*%0.93+4*10*0.65+2*%6.25*0.42+3*%12.5*%0.2¢
+2*10*0.043 = 76.361
Qri+—=76.36*%1.3*2*0.9 = |178.68t @




2—road way part
Impact factor I[=0.4—0.008*28 = 0.176 > 0.15

2ol = 0.176
10(1+1)=11.7t , 0.5(1+1)=0.588t/m?

11.7¢ 11,71

. 6t 6t ,
0.3t/m 0.8t/m
St'r'i,gf [TTT]1 [TT111
, AN
—1.00—j 3.00 ! 8.00 —1.00—
! 8.00m '
. o.st/m' 0. 588t/’rn‘ o. St/mt
Stripl MITITII I IIIT]
, AN
L 4.00 ! 38.00 —1.00—
! 8.00m !
8
S g v
7 ] § .§ /4
(=] 3 §

Ry = 2*11.7%0.6875+2*5*0.31256=|18.9¢%
W; = 0.3*1*0.9375+0.3*1*0.0625 ={0.30t/m
0.3*1*0.9375+0.3*4*0.3125+0.588*3*0.6875 =

7.87t/ml

n’1=



mazx. moment

|
|
|
18.9¢ 18.bt 18.9¢

1.87t/m' . 1.87¢t/m'

TTTIL] |||||||ﬂ...l....°’3"‘"‘ [TI T IIIITIIII
—11.00m } 6.OILm } 11.00m—=
| za.éOm |

1., For B.M

My, ;=18.9(7+2%6.25) +0.30%3%6.25%2 +1.87+11+2.75%2
'A{LL+I =1492.9m

maz. shear force

189t 18.9t  18.9¢
1.87t/m'

....l‘.’"‘.‘”./”.‘l....n||||||||||||||r|||||.|||||||||||||||
pa 4.50m | 23.50m =

I 28.00m 1

I.L For S.F

Q. =1.87*23.5/2%1,/28+18.90(
Qrrrr= [73.34%

25+26.5+28 25.75
o J+0.80%4.5% % 5

My ;= 492.9+1124.37 =[1617.27m.t
Road+Rail

Qrr+r= 73.34+178.68 =|252.02m.%
Road+Rail




Question four

main girder a

Calculate Web depth = 325Cm (given)
Calculate Web thikness
dr 830 325,830  °ot,, =1.10Cm

ey Fy ™ Py

From Shear Qarurr _ 146.6 _ * % tyg =0.46Cm
dy * Ly 0.355 325%,, 0.35%2.8 oolye

°°dy =280 Cm ., ¥_365  325_865 oty =1.49Cm

i e -y

From the previous Values [°% ty =1.60Cm

get Fs (road way)

o Fsr =1.26t/Cm? N=2,000,000 Detail B

Get Flange Dimension
Fitaz= B = 1.26 =3.91t/Cmé

— Ma . 563
(7 Ma + 0.6MLL+I) (7 493+ 0.6*563

(Or)

0.58F, =1.6 t/Cn?
% allwable Stress=1.60t/Cm?
Fiaz. Or 0.58F =L0TC o got 4 = ....c7m°

A
Caloulate T=C= Mawu1 _ 1056*100 _g34 554

0.98d 0.98*325

°°°33L~55=1.624 A= 204.15Cm%




A=b, * t;+1/6d,* ty
204.1 =bs* t,+1/6*325*1.6 Cobs* t;=117.43 Cn?
by = 20t 20t =117.43 Cth , =2.42Cm

t, =2.60Cm| use |by =50 Cm|

k =i%§ +2by *, *(dy/2+t, /2f =......0m*

3
i =L67929 4 2e50%2.6(325/2+2.6/2) = 11552997.73Cnt
oly = 11562998 Cnf|

Checks

Check maz. Stiresses

For Pony Bridge Unsupported length equal
Ly =2.57E*ly *a* §

Ly =2.572100%(2.6*50/12)*467%0.05

Ly = 477.34Cm > 467Cm

oLy = 477.34Cm

Using Fzact method

___ 20b _ 20*50 _
5 e =697.61Cm

_13804rs _1380*(50*2.6), _
— =R G 325428 71.18 2RR2C govern

LU Maz. —

Ly > Ly
800

Where Fire = Lo *d *Cy» < 0.58F,
4,
Frsr =779%%507 *1.13 = 0.75t/Cnf
50%2.6




- [ — (2.6%507712)
" =4 W/ (50%2.6+1,/6%325%1.6)

n =11.18 Cm 70—
Lo/m = 477.34/11.18 = 42.69 4.5 o
o s 8-

8% 84/21..813 53.36
Lv/n < 8%1/% o Bree = 0.58Fy t/Cm?

o Furs=/FLesf + Firsf <0.58K = _[0.76%1.624° = 1.79t/Cnt

oUse f,zp = 0.58 F, = 1.624t/Cmi

Marurr __1056*100 — 2 2 safe
i (a/2+t )= TOOETTH0 (325/2+2.6)=1.51t/Cm? p 1.6t/Cm f

Check Stress Range

0.6Myer o _0.6*493*%100 , _ .=
T (d/2+t, )= 525998 (825/2+2.6)=0.42t/Cnt p K,=1.26t/Cnt

Check Shear Stress

Qururr _ _146.6  _ 2 .
dy *1, _ 325%1.6 0.282t/cm? } 0.35*2.8

get Size of Weld

Qaiurr *[bs *t,*(dy/2+1;/2)] = Shear Follow
Iy

146.6[(50%2.6)(2.6/2+325/2
Shear Follow = f A28/ /" )]= 0.270t/Cm'
11552998

0.27 = 0.2Fy *2*S = 0.2%4.4%*2*S
0% S=0.15Cm Use S=0.6Cm



Ruestion four

main girder b

Calculate Web depth = 325Cm (given)

Calculate Web thikness
dr.830 3254830  °oty, =1.10Cm

tyy Fy tyy Fy

From Shear Qarurr _ _486 _ . % tee =1.525CmM
dap = 0.855 i3l = 0.35%2.8 ™ 'm

°°dy =825 Cm __ ., 9r_865  325_865 o0ty =1.49Cm

_t;s—/F—y vs Py

From the previous Values |o°% =1.60Cm

get B (road way is critical in stress range)

o Fsr =2.00t/Cmf N=500,000 Detail B (rail way)
o P =1.26t/Cné  N=2,000,000 Detail B (road way)

Cet _Flange Dimension

= Fr _ 1.26 _ |
Fyaz. (1 T ) 7= 1874 3.36t/Cm?
Ma+ M. 1874+1124
(Or)

0.58F, =1.6 t/Cm?

o allwable Stress=1.60t/Cm?

Fiaz, Or 0.58F =T-9CC o, get 4 = ......om°

—pr_ Miuer _ 2998*100 _
Calculate T=C= 0984 — 0.98%325 =941t¢

9;1” =1.624 »o A= 579.61Cmf




A=b, * t,+1/6d,* ty
579.6 =b;* t,+1/6*325%1.6 o bs* t; =492.93 Cn?
by = 201 20t =492.93 Cm¢ r =4.96Cm

; =5.00m| use |by =7100CM

k =%—"‘§g +2by ¥, *(dy/2+1, /2)f =......0m*

3
I =1-67325 , 24100%5.0(325/2+5.0/2)f = 31802083.33Cnt
ok = 31802083 Cnt

Checks
Check mazx. Stlresses

Ly = 467 , distance between cross girder

Using Fsact method
= 20b _20*100_ 4495 22Cm

Ry /2.8
vau. =
| _13804rg 1380%(100%) o, 1o _rg56C
dy G =T goseng ' 856Cm

Ly < Ly wa no need to check L.T.B

govern



Marusr _ _2998*100 - n® 2 safe
< (a/2+1t )= 0 e (326/2+56.0)=1.57t/Cm* p 1.6t/Cm f

Check Stiress Range

My, _ 1124*100 , _ _
—=p=*(d/2+t )=~ 205085 (325/2+5.0)=0.59t/Cnf » E, =2.00t/Cnt

Check Shear Sliress

i"’;“;’ = o =0.93t/om® ¥ 0.35%2.8
L4 .

et Size of Weld

Quiuir *[bs *t,*(dw/2+t;/2)] = Shear Follow
Iy '

486[(100*5.0)(5.0/2+325/2)]
31802083

Shear Follow = = 0.63t/Cm'

0.63 = 0.2Fy *2*S = 0.2%4.4*2*S
0% S=0.36Cm Use S=0.6Cm



Question four

main girder c

Calculate Web depth = 325Cm (given)
Calculate Web thikness

dr 830 3254830  °oty, =1.10Cm
ey Fy i Fy

—

From Shear Qaturr _ 339.5 _ * °% tye =1.06Cm
= e 0.35E 395 0.35%2.8 %o lyz

: 000(h=280 Cm °°° d' _3_6__5 3 5_&6_5 ooo tn =1.490m

tes /my E—j/fﬂ

From the previous Values (o &y =1.60Cm

get B (rail way)

° Fsr =2.00t/Cm? N=500,000 Detail B

Get Flange Dimension

— F5r — 2.00 —
Fyaz. (7 ~ Vo ) (7 — 1284 6.07t/Cmé
Ma+ M., 1284+631
(Or)

0.58F, =1.6 t/Cm?
% allwable Stress=1.60t/Cm?

Fiaz. Or 0.58F =T8TL o get 4 = .....om°

_r— Mirurr _ 19715%100 _
Calculate T=C= 5984 — 0.98%325 =601t

62’ =1.624 »o A= 370.23Cm?




A=bs * t,+1/6d,* ty
370.2 =b,* t;,+1/6*325*1.6 o b,* t; =283.53 Cn?
by = 20t %20t =288.53 Cm?  =3.76Cm

i, =3.8Cm| use |by =76Cm

k =i%g' +2by *y *(dy/2+1, /2f =......0m*

3
I =L-67385 | 2ey6+3.8(325,/2+3.8/2)° = 20188086.47Cm’*
o ly = 20188086 Cnf

Checks
Check maz. Stiresses
Marwet o421 1, )= 1916*100 (355 /213 8)=1.57t/Cm? » 1.6t/Cm? safe

y 20188086
Check Stress Range

My, _ 631*100 , _ _
— g (4 2+1t; )= — o aanos— *(325/2+3.8)=0.52t/Cnf # B, =2.00t/Cnt

Check Shear Stress

S o i =0.65t/om? ¥ 0.35°2.8
4 .

get Size of Weld

Qarurr *[by *t, *(dy/2+1t;/2)] — Shear Follow
Iy

339.5[(76*3.8)(3.8/2+325/2)]

Shear Follow = 50788088 = 0.79t/Cm

0.79 = 0.2Fy *2*S = 0.2%*4.4*2*S
0% S=0.44Cm Use S=0.6Cm



Example 8

using st. 44

Mid. term Revision

A roadway Plate girder bridge of the given cross section has total width 12ms
the road width is 12ms and the sidewalks are 2.0 ms each. the bridge has
two Spans AB,CD of Lengths 42ms and 30ms respectively. Outer Span CD

its Provided With intermediate hinge C Located éms away from the support B
the Plate Girder bridge has a depth of 3.25ms. each span of bridge is divided
into equal panels 6ms. eacﬁ ,where cross girder are located.

Vertical stiffeners are spaced every 71.50m ms. while horizontal stiffeners are
located at half and one fifth of the depth from the compression side both
stringers and cross girders are built—up section of depth 70Cm 150Cm

respectively it is regquired to

A B C D
, % 4
42ms. 8ms 30ms
77
| 1 l | |
~de——
-12.0017: t 12.00m '-aoom—

1—Calculate the mazrimum bending moment due to live load + impact at sec.
(B-B)

2—Complete general lay out. for span A,B,C only



Question one

Liwe Loads |Casefl

Ok elasdiul @b Sew pladll lde wie pie pall Gluod
Jﬁﬂﬂ dasdl Jlea YU dais UJ_,;LiH Jreas3 -
uJy\-{J‘ “J.r, reaction J! J-v_sC—D sl Jaess -

rechion from span C-D

!

case 1 or case 2 oo S ¥ f")—v-” as.| (o @
Impact factor I=0.4—0.008*6 = 0.352 > 0.15

-

- >

®°] = 0.352
10(1+1)=13.5t , 0.5(1+I1)=0.676t/m?
13.5t 13.5¢ )
0.3t/m? o 5t l 0 3tf'n't2
o ||||l||l|||J||‘1’ ‘Jl V[ St'r'iﬂf
%, @z.oo,n .pnt z.om:;—é}/o.wm Get R1, }‘,’1
' 2.00m L———8.00m 3.00m 3.00m 2.00m '—
' 12.00m '
0.676
0.3t/m? 0.3t/mf Strin2
% Get Wy
- 200m 9.00m ! 3.00m 2.00m —
12.00m '
Le/B
C/%
I.LL For Reaction
@1 (Lc/B)

R, =5%( 22785) ;15 5425211 5 )= E9E7

W, =0.3*6%3/12+0.3*2%13/12 = [1.1t/m' |
Wy, =0.3%9%4.5/12+0.676%3%10.5/12+0.3%2%13/12 =[3.43t/m




Case of Max. B.M Sec.(B—B) |[CaseT

1.50m——— 29.8t 29.8t 29.8t

8.438 I
1.1

é}; ; 1.60m

1.50m L-1.50m
} 42.00m 1 6.0o0m I

0]

My, 1=29.8%(6+4.5+8)+1.1%4.5%3.75+1.5%3.48%0.75 = 418.76
My, ;= [478.76mi |

Live Loads |Casel

Impact factor [=0.4—-0.008*30 = 0.16 > 0.15
oooI - 016
10(1+1)=11.6t , 0.5(1+1)=0.580t/m?

11.6t 11.6t
0.3t/m? 3t 5 l 0.3t/m?
o JTTTITITITTTT | \LM S8 Strip?
%— 20 2.00m—1- . m——%. m Get Ry, Wy
—' 2.00m o g.00m :.::m ] i.%?)m Z.Z%m '—
! 12.00m :
0.580
o 1T 1 1T 1 11 |0.|3|t/|77|zj| T 1T 11711 0.3t "t? _S't_rigt?
~/ é; Get W
' 2.00m 9.00m '—3.00m 2.00m -
' 12.00m '
Lc/B
%
A (+) 7
I.L, For Reaction 1.40
@ 1 1+{(Lc/B)




R, =5%(2228:8) 1164252115 ) 56554

W, =0.3%6*3/12+0.3*2*13/12 = [1.1/m

Wp =0.3*9%4.5/12+0.580%3*10.5/12+0.3%2*13/12 =[3.18t/m
reaction from beam (C-D)
28.66t 28.66t 26.66%
, 3.18t/m'
L EENEEENENEENEEN RN
7%; 4.50m i 25.50m Q‘
f 30.00m i
/\
7 N
1
I.L For S.F
Qui+1=3.18%25.62%1/30+26.55( SIEEBOLEY )1 4 434 54 EL.T6
Qri+r= {1 14¢
Case of Max. B.M Sec.(B—B) |Casef
M. = 114% 6 =[684m.t
114%
AN ° 7 ¢

| 42.00m L

6.00m d

use Mp;,.;=684m.t




Question two

|
]

—i—

746.00=42.00

Elevation

\ /
\

\_/
\

\_/
\

\_/
\

\_/
\

\_/
\

A
[\

/\
[\

A\
[\

A
[\

A\
[\

A\
[\

[\

6.00m —,

Plan




Example 9
Mid. term Revision

it is required to construct an open—timber floor double track
rail way plate girder bridge with theoretical span of 36.00m
and available height of construction of 1.65m . Depih of the

cross_girder is taken as 1.30ms. Braking forces will be resisted

by the cross girders.
—Using a reasonable scale , draw a general layout ( plan ,
elevation & Cross Section) of the bridge showing the main

structural elements , stiffeners and all bracing systems

Solution

Height Of construction = '
web of M.G. = L/10 = 1360cm
+ two flanges of M.G. = R2*3 = 6cm
+ sleepers height - =| 20cm
+ rail height = (16cm
+ deflection of M.G.=L/800 =|4.5cm
+ safety = [2em

| 407.50m|

Height Of construction = 4.075m
4.075m> 1.65m

odeck bridge is mnot allowed [Iry semt deck bridge

0.36

I — —————————— —————— — =
; f 1.80m - ‘}'_
6.5cm ! 8.90m

X = 1.66m — 0.35m — 1.830m — 0.065 = —0.066m <0.50m

2oSemi—Deck bridge is not allowed

% try to use Pony bridge



Height Of construction for pony bridge =

web of X.G. = L/7 to 9 =
130Cm
+ two flanges of X.G. = R2*2=
+ sleepers height = 20cm
+ rail height =|15cm
+ deflection of M.G.=L/800 =|4.5cm
+ safety . = |2em
171.5cm

Height of construction = 1.7156m

1.7156m >1.65m
diff. between H.c and H.a = 1.715-1.65 = 0.065m = [6.5cm

decrease height of construction for pony bridge by 70 cm

[10om 9.50m 3.60m
I e et

~1.80m —|—1.80m —1.80m—] 1.80m —-l

T 8.90m |

Cross Section

Height Of construction for pony bridge =

web of X.G. = L/7 to 9 = |
130Cm

+ two flanges of X.G. = R2*2=

+ sleepers hetight = 10cm

+ rail height = [16cm

+ deflection of M.G.=L/800 =|4.5cm

+ safety = [2em
161.5cm

1.616m < 1.65m

o>ouse Pony bridge



3.60m 8.60m

Cross Section

r
0.72
1.80%
3.60m
- T T T T T T
{ 6%6.00m=386.00m
0.50m 0.5

(Elevation)

NIRNIAN

37

8.90m

AV avi

6%6.00m=386.00m I

_ 0.60m
(Plan Of Bracing)




Example 10

Mid. term Revision

————

Bridge (8) L98.00m i Bridge(t) L = 80.00m ———ee |
1+(2) (1) '
® Railway Bridge +(2)
™~
\/ Roadway Bridge §
) Ramp 1
(\// -I_,(’) ’
BN (1) _w o
- 1(2) puetz -
§ £ "\ { ¥
=T 2 & N 211
L go7.00m21.00 —! 297.00m58.00 | — a+7.00~21.00 —" 1895.00=60.00 !
Deteit 4
I S ( i 3= S [
I—1L s00m 1.00m 1 —1
| v c 2.00m o 7.00m
'-___—-;.o—o: _____ ! '_——__T.n: _____ ! . 12.00m !
Sec (2-2? Sec (1—-1

A combined road—railway through bridge is adjoined at
Bridge (1) , with three main camel—back truss system , as
shown is the figure, Railway is double—track line and the
roadway is 10.00m wide 'Luith two stdewalks 1.00m each as
shown in section (1—1). Only the rail way line is continual
over Bridge 2 with the through truss configuration as shown

as shown in the figure above il is required to :

1-Draw a complete general layout for both bridges (1)&(2)
to reasonalble sclae (plans,elevations & cross sections)
showing the required bracings of both bridges

2—For the marked member calculate the mazx. forces due to

Live load+Impact



Bridge one

———

} 10.00m

|

|

' 12%5.00=60.00 !
Elevation
4
4 | N V7 N
- 1.00m [ - 1.00m .

5
———7.00m————




woos

w003} _

{

12%5.00=60.00

Plan of lower bracing

40.00=4*10.00

Plan of upper bracing




Bridge two

- 8*7.00=21.00

8*7.00=56.00

Elevation

A VEIVEIRN

/
.

NN A1/

B

N
K D D
/

f——————29.00m —————|

: 8*7.00=21.00

8*7.00=56.00

Plan of upper bracing

8*7.00=21.00

'—7.00*2=14.00

8*7.00=56.00 -
Plan of lower bracing

f————9.00m ———|

7.00*2=14.00—" @



Question 38

For road way pari

11.6 11.5
51

5t
0.3t/m? 0.3t/m?
/l“r‘rlm l v ¢ ERNENEN R

m—' | .oOm—'“"', aom—‘?—“"'

N
N

—1.00—

12.00m

0.575t/m?

0.8t/m# =2l 0.3t/m*

- 12.00m

1.00m~——mr> T

Y (+)

SR
1.00

N\

Impact factor I1=0.4—0.008*%*60 = 0.08 < 0.156

I =015 |
10(1+1)=11.5t , 0.5(1+I)=0.575t/m¢
R, =[23.65¢

Wy <{603t/m]

W, =3.10t/m

LL _For Reaction



10.00m, 9.0

12*5.00=60.00 !

I 40.00m I 20.00m —_— !

28.65t 23.65t 23.66t
3.10t/m' 0.603}/m' 3.10t/m'
(HHENEREEEENNENEEN RN [TITTT1)
4 (4
20%40
e

=1.40

F11.1=23.65%(1.4+1.295+1.847)+0.603%(1.295+1.347)+3.1*17%0.595

Road

+3.1*37*%0.64 =|206%




For rail way part

4.76t/m'

! 23.70m 1 36.30m |

11»11» 1r1r¢ myf» 1furc ’f‘ 1{» 11» 11)4 'f-“ 'f"f'ﬁ“‘ﬂ”' 11,. 11.. 'f' 'f' 'f“ nr.u 'r“ﬁ'“ﬁ'“

20%40
o 9+10
60 B£10 )

| 80.00m |

F; =2%6.25*0.06+3*%12.5*0.385+4*10%0.924+6.25*%1.32+6.25*%1.37

Rail

+3*%12.5*%1.246+4*10%0.976+4*10%0.619+4*10*0.199 =|187.441%

o el A3y (el 3 S & 9, distributed load J) plaiol 4, 46,4

Fry =4.76*20*0.70+4.76*16.30*1.11+3.33*23.70*%0.414 = 185.43]

Rail

F,=187.44%2%0.9*1.25 =[421.74
Rail

F . =421.74t+206t = |-627.74t Compl
Ratl+Road




Example 11

Mid. term Revision

For the shown Road—rail way pony bridge having a X.G —
truss of a 21.60m span and span of the bridge is 50.00m,

spacing between X.G is 5.00m it is required to:

[ pedestrains 7T

f—
8.90m. } 5.00m } 8.90m

5.00m

! 1.80m*12=21.60m I

| Cross Section

Joint 1 P g ~a
T - / N
§ -945¢ —986tl
TN NN N/ 2 4____ l \ =
—6.00m— ' =% \\\\ P /
= 10%6.00m=50.00m l s e
Knowing that b = 420mm S5 =012 Cm/t Joint 1

Main Truss

1—for the above mentioned bridge draw to scale 7:100 Complete
General lay out.

2—Calculate the design forces for the upper chord Ul (z.g).
3—Calculate max. and min. force due to LL+I Only for D1 (z.g).

the live load on roadway part from pedestrains and it equal 300Kg/nt

@,



Question 1

1.80m*12=21.60m

Cross Section

6.00m*10 = §50.00m

Elevation

/

N

/

X o

Z2RENUDZEEE

A0 INCE T TN

ZRENEDZEEN

N

6.00m*10 = 60.00m

Plan of Lower Bracing




Question 2

upper chord wil
Dead loads

1—assume o.w of the truss is 0.5t/m'

Ut

10.80m |

1.80m*12=21.60m

10.80m

0.5t/m'

Fow= 0.5%21.60%2.70*0.5 = 14.58t

2—due to rail and road jpa/rt

2—1 rail way part

Weaq = 600/2 + 40/2 + O.W = ......... Kg/m’

Woug = 0-6/2 + 0.04/2 + 0.15 = 0.47¢/m'
Ry= W, *S = 0.47 * 5.00 =[2.35

2—1l_road way part

Spacing
We = (0.21*2.5+0. 175)* .80 + 0.15
lre F.C o.wW
We= 1.41t\m’

Ry= W, *S = 1.41 * 5.00 =[7.05¢




Roadway Pari

v

v

285 235 235 285 705 705 705 235 235 235 235
U1
d 4 2 d - +*

10.80m } 10.80m
1.80m*12=21.60m
/4 .

NZ' 70

= 71.911

Fprp = 4*2.356*2*%1.125+2%7.05*2.25+7.05%2.70

Fprp =71.91t + 14.58t =

uf

—86.49t (comp.)




upper chord wufl
Live Load + impact
Rarvlway Part

12.56¢t  12.5t 12,6 ‘0
6.26¢ l 1 1 f
o _
AN AN AN
1.26 41275 5 00m-\— 2.00m— 3.00m —!
! 5.00m | 5.00m |

| _ 7 —_ 24 _ 24 _
Impact Factor = I = Sdinl - 24F¥4%2%5.00 =0.8375

R,= 12.5+2%12.5*0.60+6.25*%0.25 = 29.06t
R, = 29.06%1.375%0.8 = 32t

Roadway Part

0.8¢t/m"
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|AIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

W,= 0.30*5 = 1.50t/m’

! 5.00m ! 5.00m ]



Roadway Part

v

32t 82t 82t 82t |V——600m——— g2t g2t 32t
1.5t/m'
il Illll:lllllll
Ut
- + d - + - + o
| . | |
10.80m | c4g 10.80m
1.80m*12=21.60m
’ .70

FLp+1= 4*%32%2%1.1256+2*%1.6*%2.56*2.38 = 306.8561

Design Values

Fnaz, = 805.85t+86.49 = |-392.34t (comp.)
Frin. = |-86.49 (comp.)




Quesiion 3
Diagonal D2
Live Load + impact

; Roadway Part )
32t 82t 82t 82t bl————600m——— g2t 32t 32t 32t
1.6t/m'
[ T -
i |
i i i i
N D1
1 ! ’ . .
10.80m L 10.80m

1.80m*12=21.60m

% 0.56
/

0.67 \N
.88

0.97 1.34
| 10.80m 8.00m !
32t 82t 32t 32t —34rm—'
1.6¢/m'
/4
L 10.80m —10.897m
! #.77m '

Frit+1(tens) = 1.56%0.97%0.335+1.5*2.5%0.569+4*32%0.28 = +38.54
32t 82t 82 S2t

i S N
0.88m——| 9.00m 7%;

L 9.83 !

FLLtl(comp)= 1.5%0.83%0.28+1.5%0.7%0.54+4%32%0.28 = —36.75

@)




