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Example one Design of steel Bridges

- Material of Construction is steel 44
- any missing data may be reasonably assumed

! Bridge (2) L=58.00m i Bridge(1) L = 80.00m
>(2) (1)
T
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A combined road—railway through bridge is adjoined at
Bridge (1) , with three main camel—back truss system , as
.sh,ow'n is the figure, Railway is double—track line and the
roadway is 10.00m wide with two sidewalks 71.00m 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 it is required to :

1—Draw a complete general layout for both bridges (1)&(2)
to reasonalble sclae _(plans,ele'va,t'i,ons & cross sections)

showing the required bracings of both bridges

@



2-Draw to scale 1:10 .assume any missind Data (Detaild,B,C)
3—For the marked member calculate the maxz. forces due to
Live load+Impact

4—Design the two marked members U3 , U4.
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Bridge two
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Detail (2)

Jaiffener 10mm




Detail (3)




Question 3

For road way part

15¢

1561

10t 10t
l 5t 5t
! b
\é\%&m-‘ I'——z.oom 00— 2.00m 327 2.00m |

700 T 1

0.25t/m?

12.00m

0.90t/m?

=

Wl |0|?5|tl/| 1 | I

1.00m-+—

A

— 8.00m ——

Ry =15 25485

Wy

—~z )+

+10%(

75+55

N

I.I, For Reaction

45+25

)+56( )=
=0.25*1.0%0.958+0.9*%3*%0.79+0.25*8.00*0.33 =

@ 1

30.08%

3.032t/m'




710.00m 9.00m

T e e AN

12¥5.00=60.00
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I 40.00m }

30.08t 30.08t
_1.20m—

20.00m !

3.03/m'
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20%40
o 9+10
6% =)

F114r=30.08*1.40+30.08*%1.358+83.03*0.5%1.40*60 =

Road

210.22t




For rail way part

12.6¢ 12.6¢ 12.5¢ 12.5¢
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4/m'
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2040
o 9+10
60%(2%1E )

40.00m J 20.00m |

60.00m |

Fr =3*12.5*1.344+12.5*7.288+4(36*0.63+77.6*0.616) = (200.58t

Rail

(1+1)=0.73+—216 _ _ 1 01[< 1.1, wes 1.1

~60.0—0.2
Fi1.7=200.58%2*1.1 = |441.276¢
Rail
Fr1./=441.276t+210.22t = |-651.496¢ Comp.
Rail+Road




Question 4
Design of U3 (=790t Comp.)

1)assume compression stress to
Fe = 1.3t/Cné For St.44

B Pannel length _ 500
10—=15 10—=15

50Cm to 33.3Cm

= 45Cm

45Cm

b'= b+2%10—=20Cm)
b'= 45+2*(10—=20Cm) =

h =
use h

use b =

_ 790

2)F _ maz. force 1 3=
area

area

area = 607.7Cni

A=2ht+b'*t =
607.7 = 2*45*%t+65%¢
take t = 4.00Cm

Checks

2

1—Check Commpactness

b _45-2*1 _
4.0

2.8

65Cm to 85Cm wuse b' =

10 <84 -38p2

be :

X
'—C=10-~20Cm

65Cm

=3.92Cm

—65Cm———
4.0

45Cm 45Cm

f—+100m



2—Check global buckling

. (2ht*0.5h)+b"*t(h+0.5t) _
2ht+b't

i (45*4.0%22.5%2 )+ (65*4%47.5)
(45%4.0%2)+(65%4)

= 32.9Cm

* 3

t*h : : :
Ir =2* 75~ +2**h*(y'~0.5R) +b"*t*(y'~h—0.5tf = .....Cm¢

4.0%45°
L =2*% —7 5 +2%4.0*45%(32.9-22.5f +4.0%65%(47-32.9f
Ir=151378 Cm*

4.0*65°
Ir= [ 55 J+2*4.0%45*(22.5+2) = 307631 Cni

= (4.0*2*45) + (65*4.0) = 620 Cn¢

Calculate 7 =4 =/181378 = 15.62Cm, -
Calculate = =7/jl4"— =7/3g%5@—7 = 22.27Cm

T 15.62
— Lou _0.85%1220 _
- 2 52 25 46.56 < 90

3—Check Compressive Stresses

actual stresses = f_ = %25%= 1.27 t/Cnt

allwable siresses = Fe=1.6—-8.5*%10"° *sz For St.44
allwable stresses = F: =1.6—8.5%10" * 46.5" = 1.41 t/Cm



Ruestion 4
Design of U4 (-320t Comp.)

1 )assume compression stress to
Fe = 1.3t/Cn? For St.44

B Pannel length _ 700
10—=156 10—=15

70Cm to 46.6Cm
55Cm
use b = 55Cm

‘= b+2*(10—=20Cm)

= 55+2*(10—=20Cm) =

h =

use h =

_mazx. force
R2)Fe = Qe 1.3

320
" area

246.1Cnft

A=2ht+b*t =
R46.1 = 2*55*t+55%¢ ,
take t = 1.60Cm

Checks

7—Check Compactness

area =

b _85-2% _ g4
1.6 2.8
10—1.6—1 _
1.6 ' 2.8
55—1
1.6

l
|
N
(0)
A
S

H[S> oy

be :

X
'—C=10~~20Cm

75Cm to 95Cm wuse b° = 75Cm

I 75C i

1.6

55Cm 55Cm

[—100m

=1.49Cm use t = 16mm

—756Cm——

55Cm 55Cm

{—+100m



2—Check global buckling

_ (2ht*0.5R)+b"*t(h+0.5t) _
2ht+b't

* *
_(65*1.6%27.5%2)+(76%1.6%55.8) _ o5 o
(55%1.6%2)+(75*1.6)

t*n’ : : :
Iy =2* G5 +2**h*(y'—0.5h) +b"*t*(y'=h—0.5tf = ....Cm*

1.6%55°
Ir =2* 75— +2%1.6*55%(38.9-27.5) +1.6*75%(55.8—-38.9f

Ix=101512 Cm'

1.6%75° )
Ir= [~55 ]+2*%1.6*55%(27.5+0.8f = 197206 Cm

A = (1.6%2*55) + (75%1.6) = 296 Cm?

Calculate 1 =/ =/191812 = 18.51Cm

Calculate = =7/{4Y— =7/1%§LQ5 = 25.81Cm 9.89m

_0.85L _0.85*989 _ }1
Ain = o = 1562 = 638.87 < 90 \'UA\ 7.orm

_ Low _0.85%*989 _ -
hs= L =0.89°989 = 37 < 90 ( —room

3—Check Compressive Stlresses

actual stresses = f,, =%= 1.08 t/Cnt

allwable stresses = Fec=1.6—8.5*10"° *xm For St.44

allwable stresses = Fc=1.6-8.5*10" * 53.8 = 1.35 t/Cm



Ezxample two Design of steel Bridges

- Material of Construction is steel 44

- any missing data may be reasonably assumed

For the shown Road—rail way pony bridge having a X.G —
truss of a 27.60m span and span of the bridge is 50.00m,

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

H_ pedestrains r cover la.te

8.30m } 5.00m |
q ’ channel

ut

D1

——
»
—— 6.00m ———

- I upper chord section
i 1.80m*12=21.60m | for X.C truee
Cross Section
Joint 1 _/’_'\'\\
o~ /
§ | -945t -—9865t \I
o \ x, ’
TN NN _ N2 VW \ \—‘E‘fﬁ- /
|—-5.00m—| e \.\. _ d
| 10%5.00m=50.00m | S—
Knowing that b = 420mm O =0.12 cm/t Joint 1

Main Truss

1—for the above mentioned bridge draw to scale 71:100 Complete
General lay out.

2—Calculate the design forces for the upper chord U1 (z.g).
3—Calculate maz. and min. force due to LL+I Only for D1 (z.g).
4—design a suitable double channel sction Jor the upper chord.
5—design a suitable section for two marked member in the

marn truss.

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

©



Question 1

I ] I

' 1.80m*12=21.60m !

Cross Section

i e %

I 6.00m*10 = 50.00m ]

Elevation

/
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I 5.00m*10 = 50.00m ]

Plan of Lower Bracing




Question 2

upper chord wuft
Dead loads

T—assume o.w of the truss is 0.5t/m'

U1

10.80m }

1.80m*12=21.60m

10.80m

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

Z—due to rail and road part

2—1 rail way part

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

Beag = 0.6/2 + 0.04/2 + 0.15 = 0.47t/m'
Ry= Wy *S = 0.47 * 5.00 =[2. 351

£—i1 road way part

.S’ipacing

Wag = (0.21*2.5+0.175)* .80 + 0.15

tre 7, F.C 0.W
We = 1.41t\m'

Ry= W3 *S = 1.41 * 500 =|7.05t




2.35

2.85

Roadway Part

v

.35 2.36 7.05 7.05 705 2.835 2.385 2.356 2.35
Ut
[ 2.00m
10.80m | 10.80m
1.80m*12=21.60m
z 2.70
Fpr = 4*2.35%2%1.125+2*%7.05*%2.25+7.05*%*2.70 = 71.91t

Fpp =71.91t + 14.58t =

ut

~86.49t (comp.)




upper chord wuf
Live Load + impact
Railway Part

e TS 125t 1zst 125t i
[F{TI'I i 1’ l’ l THNEREREER

0.86mH1.60m7k1.60m%1/.6‘0m7|‘—*0.80m g

b—  5.00m L 5.00m———}
I.IL Reaction

7 /. 223 7
1.00

Rpp= 3*%12.5*%0.680+12.5%0.680+4*1.0%0.1+4*2.6*0.26
Ry =1|837.10t

(1+1)=0.73+ 216

~+Li—0.2
Ly = 2%21.6 = 43.2m
(1+1)=0.78+ =216 _1.06[< 1.1 use 1.1

H43.2—0.2
Rrp.1=387.10%1.1 = 40.81t

Roadway Part

W,= 0.25*% = 1.25t/m'

7 /4
! 5.00m ! 5.00m




Roadway Part

40.81t 40.81t 40.81t 40.81t |———s500m———| 40.81t 40.81t 40.81t 40.81t

1.25t/m'
HETHITITIT llIH;lIIIIIII 11114
J v J J
- 2%0m T 4 1 4 4 L
N ) i
10.80m ! LA 10.80m

1.80m*12=21.60m

FrLi+1= 4*40.81*2*%1.125+2%1.26%*2.5*2.38 = 382.16t

Design Values

Frnaz. = 382.161+86.49 = |-468.65t (comp.)
Fmin. = |[—86.49 (comp.)




Question 3

Diagonal D2
Lwe Load + impact

Roadway Part
v ¥
40.81t 40.81t 40.81t 40.81t |l———s.00m—— 40.81t 40.81t 40.81t 40.81%
1.25t/m'
. LT T T TR
3 i
T- D1
i ) 1
10.80m 18 10.80m

1.80m*123=21.60m

1/sin48=1.34

0.56

0.97 1.34
i 10.80m 9.00m !

40.81t 40.81t 40.81t 40.81t —38.47m —
l l l J’ 1.26t/m'
T

A

10.80m ——r0.97m

! 1.77m !

FLL+I(tens. 71.25%0.97*%0.335+1.25%2.5%0.59+4*40.81%0.28=+47.951
40.81t 40.81t 40.81t 40.81¢

1.25t/m’ J/
I

. 1. 1
0.83m ——! 9.00m 7%;

1 9.83 !

Fr.L+I(comp.)=1.25%0.83*0.28+1.25*%0.7%0.54+4%40.81*0.28 =—46.4t

3




Question 4 ! b '

1)assume compression stress to be :

Fe = 1.3t/Cné For St.44

_ Pannel length _ 180
10—=15 10—=15

use h = 14Cm

use b = 714Cm
choose U.P.N 140 channel from tables

h = 12Cm to

b' from tables = 60 mm . o l
b = 14+2%*6+2%10 = 46Cm o

__maz. force _ 468.6 U -
2)]4}. = e 1.5= roq 140 140
area = 324.4Cnt 60mm ~—o]
A=2*C+b"'*¢t , 324.4 = 2%20.4+46*t , Lt = 6.16

try bigger ¢ channel use U.P.N 240

use h = 24Cm use b = (0.80—-1.00)*24 = 18Cm
use b' = 8.5Cm from tables U.P.N 240

b" = 18+2*8.6+2*10 = 55Cm

A=2*C+b""*¢t , 324.16 = 2*42.3+55*t , t = 4.835
take |t = 4.00Cm

Checks

1—Check Compaciness

b Py 00 ! 5§50mm !
— —_— ﬁé— Pl e -

7 10 4.5< 55 38.2

240mm 180mm

c___ 10 - 21 _

7 210 2.5 < 58 2.5 N

channel is non compact sec. from tables




2—Check global buckling

* * * 4k
y'= £142.30%12456%%(2424) L,
2%42.30+55%4

560mm

85mm —1—i-|

Ix =2*%(3600+42.30%(22.11-12) )+65*4(26-22.11)° 19176 20C,

4.0*55°
Ir= [~75 J+2%(248+42.30%(11.23] ) =|66623.484 Cni

A = 55%4 + 2%*42.30 = 304.6 Cn?

Calculate 7 =4~ =/19176 — 7 93cm

Calculate = =-,/—f{— =7/5§%§Eg— = 14.79Cm

T 7.93
= Lo _ 0.85*%180 _
Aout 2 T 10.34< 9q
3—Check Compressive Stresses
actual stresses = f,, =43,6%.= 1.54 t/Cnt

allwable stresses = Fc=1.6—-8.5%10"° *sz For St.44

allwable stresses = Fec=1.6-8.5*10" * 19.8° = 1.56 t/Cm



Question 5
Design of Upper chord

1)assume compression stress to
Fe = 1.3t/Cmf For St.44

= Pannel length _ 500
10—=15 10—=15

h = 50Cm to 33.3Cm
use h = 45Cm

42Cm | (given)
b'= b+2%(10—=20Cm)
= 42+2%(10—=20Cm) =

use b =

5. 985
area

_mazx. force
R)Fe = area

757.7Cnt

A=2ht+b*t =
757.7 = R2%45%+62%¢ ,
lake t = 5.00Cm

Checks

1—Check Compactness

area =

b _42-2%1 _
5.0

_10-5.0—1 _
5.0 ’ 2.8
45—1

= = 8 3
5.0 ) 2.8

8 <

HS> Oy o~

62Cm to 82Cm wuse b' =

be :

X

'—C=10-~20Cm

62Cm

t =4.98Cm

62C ]

5.0

45Cm 42Cm



2—Check global buckling

- (2ht*0.5h)+ b *t(h+0.5t) _
2ht+b't

_ (45%5.0%22.5%2)+(62*5%47.5)
(45*5.0%2)+(62*5)

= 832.7Cm

%* 7,3

t h t t t
Ix =2* 75 +2%*h*(y'~0.5h) +b*t*(y'~h—0.5t)" = .....Cm’

5.0%45°
I =2* =75 +2%5.0445%(32.7-22.5] +5.0%62%(47.5-32.7f
Ix=191304 Cm*

5.0*62° )
Ir= [“53 2-0°62, 2x5. 0*45%(21+2.5) = 348753 Cm

= (6.0%2%45) + (62*5.0) = 760 Cm2?

Calculate x —7/ 7/ = 156.87Cm
Calculate = =7/{4"— _:7/3_;%102&3 = 21.42Cm

T 15.87

— Low _1144.62 _
Ao 2 51 9 53.43 < 90
Lo=2.5TE*T, *a* §
Lu=2.572100*348753%500%0.12 = 1144.62 Cm,

3—Check Compressive Stresses

actual stresses = f, —%z 1.29 t/Cn?

allwable stresses = Fo=1.5—-7.5%10"° * )\’ .. For St 44

allwable stresses = Fo=1.5-7.5*10" * 53.4° = 1.28 t/Cm
PlateJl U3 53 cllds Fo J) olus L @ il dolaad) i3 5 400 L ¥

0 oo 5107



Design of Vertical member

Fene=—Fp * Sino = 144 * Sind8 = —102 (Comp.)
Fmn=—Fp * Sina = 76 * Sin45 = +54 (tems.)

Calculation Of moment affecting Vertical member

1—Flastic Force

c/100

3.00m
8.00m

J 2.0071

| I

Where C is the mazx comp. Jorce in the wupper chord
Maaa=C/100 * a = 985/100%*3.0 =[29.56 m.i
a= Hm.g — Hx.g = 3.00 m

neglect the effect of wind on vertical member

Design as (M+T)

1)assume tension stresses to be :

Fpoo=—Lr - 200 _ 43/ 4/omt
{— Tma  ;_ 54 ®
T 702




Me , T _ 29.5*100 , 54

Force in flange = 5 T o 45 t5 = 97.23 t
2)F _maz. force Tpu. /31 = 97.2
area area

get A = 74 Cm?

b = 42Cm
b _ 64 42 _ 64 = =
v~ Iy Y lr=1.09 Cm wuse tyr= 1.20 Cm
A=br *; = ....Cn?
br ¥t = 74 Cm?2 take by = 10%t;
r= 2.72 Cm use ty =2.80 Cm br =74/2.80 = 28 Cm
1—Check Compactness .
2.80
b 64 _ 42-2*2.80-2%1_ 1.20
S 7 7.20 28 < 38 4
c 21 . _14-1.2/2-1 _ 36.40
t, < ) X, 4.40 < 72.5__! .\

<c—Check global buckling

k =t”;*2dg +2b ¥t *(dy/2+1, /2)f =......Cm¢

k =%‘§2*2.8*28*(21—1.4)2 = 65059 Cm#
3

I, =2% if,—*gbt = . cm?

3
I =2+ 28228 — 10244 Cm?

A =(1.2%36.4)+(2%28+%2.8) = 200 Cnt



Calculate 7 = /-4~ = /65059 - 18 10m

Calculate n =/ 4~ = /10244 — 7 150m
_ _ buckling length inplane = Lu .7

A raduis of gyration @ Y azxis = n ? 90 (RailWay)
_0.7*500 _

7\47.————7075 = 49 < 90

Do =1-20*500 _ 33 < 90

18.10
3—Check _marimum Stresses—case of (M+T)

fta sz — —
W-I_WA’ ....... P 7 use|4,= 1.00

_ _ +54 _ 2
actual stresses = f,, = 500 = 0.27 t/Cm

fi = 1.624 t/Cnt
Joo = M*y/I: = [(29.6%100%42/2)/65059] = 0.95 t/Cmi

L7 .95
fatigue stresses 94-(=102)= 0.78 < 2.00 t/cn? safe
200
check for case of (M+N)
102

_ — - 2
actual stresses = f, = 500 0.51 t/Cm
allwable stresses = Fo=1.6-8.5*%10"° * )’ ... For St 44

allwabdle stresses = Fe=1.6-8.5%10" * 49.0° = 1.40 t/Cm

0.51 0.95




Fxample three Design of steel Bridges
- Material of Construction is steel 44

- any missing data may be reasonably assumed

For the Shown Through—Pony bridge Double track the bridge
width is 9.00m it is required to

B2 3
v3

” \M

-
) %
(-
% 4 A
o
>

VAN
12*6.00 = 60.00

1—Complete General Lay out.

2—Design the two marked vertical member (VI & V2) use M27.

given that the inner distance between the gusset plate = 50Cm
Fe= 1.90 t/Cnt




Example Four

Question 1

)/
/\
A
\
\ - 6.26m
N
8.00m

b ——— i — ]

Section B—B

p———5.00m —————{

12+5.00 = 60.00 .

QL é Elevation




—8.00m ——

)

AN

e
K__ K
AN

AN

AN

N

12*5.00 = 60.00

plan of lower bracing

K2

42

80.00m

plan of wupper bracing




Frample Four

Question 2

Design of Vertical member (V1)

this member is vertical in through bridge so it is subjected

to azxial force only (compression Force)
Fomw=—Fp * Sino = —109.66 * Sin58 = |-93 (Comp.)

——500m ——

®

1)assume compression stress to be :

Fe = 1.1t/Cmf to 1.4t/Cm? For St.44

_mazx. force 938 _
R2)Fe = Trea 1.1 = Sred A = 84Cn?

b

50Cm given

b_62  s0_ 64 - _
tr~ Ry tr 2.8 17.30 Cm wuse t 1.40 Cm

A=2%by *ls+b*twr=....C?¢

84 = 50*1.40 + R2*Yy *t

br ¥ty = 14.0 Cm? take by = min. , & = min.
brmn= 60 + tw+2S = 20Cm use t; = 2.00Cm

1—Check Compactness

2.0
b 64 _ 50-2%2.0-2*1 _
. Sj/FT 10 37.4 < 38 2 1.40
c 21 _ _20-070-1  _
Z < 7 3.20 570 < 12.5__ 46

| 50 |




2—Check global buckling

_tw*d’;

L =00 4 20, %t *(dy/24t, /2f =......Cm#

3
b =148 2xp 0020%(25-1.0)f = 57435 Cms

3
I, =2% —tf-fjbt = cmt

3
I =2*2-‘1’%Q = 2666.67 Cnt

A =(1.4%46)+(2*20*2.0) = 144 Cm?

Calculate 1, =5 = /57435 — 19 97¢m

Calculate 7 =&~ = /26666 — 4 300m

e = buckling length inplane = Lu .
"~ Taduis of gyration @ Y axis = n * 90 (RailWay)

Ao = 0.7%800 _

4.30 130 > 90 unsafe wuse b, = 28Cm|rt, =6.44

A=176.4Cnt

2. —0.7*800

6 44 = 87 < 90 safe

hoe=2-897800 _ 54 < g0

3—Check Compressive Stresses

actual stresses = f,, =19736— 0.53 t/Cm?

allwable stresses = Fe=1.6-8.5*%10"° *)}°,... For St 44

allwable stresses = Fo=1.6-8.5*10" * 87.0° = 0.95 t/Cm

2



Design of Vertical member (V2)

this member is wvertical in pony bridge so it is subjected
to azial force and moment.

Calculation Of moment affecting Vertical member

1—Flastic Force

/100

[ ( T

5.00m
6.00m

1 N |

Where C is the max comp. force in the upper chord
Mosa =C/100 * a = 203/100*%5.0 =[10.156m.t
a= Hm.g — Hzx.g = 5.00 m

neglect the effect of wind on vertical member
Design as (M+N)

: M /o) AN/2 ®
1)assume compression stress to be : TT /R

Fe = 1.1t/Cmf to 1.4t/Cm? For St.44

My , N _10.15%100 162 _
515 =g+ 5 = 101.3 ¢

 Force in flange =



ax. force 14 _101.8 4

m
2)F£~»= area ~ area = 920m’
b = 50Cm given
b _ 64 50 _ 64 = =
b Ry tr~ 2.8 t =1.830 Cm wuse t 1.40 Cm
A=br *ty = ....C?¢
br *tr = 92 (Cm? take by = 10%*t;
tr = 3.03 Cm use tr =3.20 Cm by =92/3.20 = 30 Cm
7—Check Compactness .
3.20

b 64 _ 50-2*3.20—2*1_ 1.40

tr g@ 7.40 30 < 38 g0

c 21 _ _15—-1.4/2-1 _ 43.60

o < R 520 4.15 < 12.5__! o

Z—Check global buckling

3
b =20 4 2, w4, s(dy /24, /2 =.....Cmt

3
I L7438, 93 2430%(21-1.4)f = 83428 Cmt

3
I, =2% it%’f- = . cm?

3
I =2+ 32230 = 14400 cm*

A =(1.4*43.6)+(2*30*3.2) = 253 Cnf

Calculate 1 =5 = /83428 = 18 10m

Calculate n =% =/14400 = 7y.540m



o = . OUckling length inplane = La .

"7 raduis of gyration @ Y axis — = } 90 (RailWay)
_0.7*600 _

ho =572 = 55 < 90

A\ -1.20*600
o 18.10

= 39 < 90

check for case of (M+N)

_ 162
e 2583

allwable stresses = Fc¢=1.6—-8.5%10"° *7\.2,..&-. For St.44

actual stresses = = 0.64 t/cm’

allwable stresses = F:=1.6—8.5*10" * 55.0' = 1.34 t/Cm

fi = 1.624 t/Cnt
Joo = M*y/I. = [(10.1%100*50/2)/83428] = 0.30 t/Cmi

0.64 0.30




Fxample 4

[0-30m L
4 [ N
| |

l 0.60m 6.00m 1 "y 50m—' 7.60m

m 2 M
| SO )
—1.80m — |
\ I 1 ”Tm 1 !
'—r1.50m— 1.80%7 = 12.60m ! 0.90m
0.60m— |—

'— 2.10m —} 18.50m }—2.10m —'

a rail-road through welded truss bridge of the shown cross
section has s span of 62.00m divided into ten equal pannels
6.20m each, and depth of 7.60m each as shown in figure

it 1s required to

1—Draw to scale 1:200 a fully Dimensioned layout for the
bridge (Elevation, Plans, and cross sections) showing all

necessary bracing.

.

7.00m

ol ) 4 om0 (] 4 (] (] vl

2—Draw the I.L of the diagonal member 4—5 and chord

member 6-8.

3—calculate force in member 6—8 due to L.L+I only.

4—1if all vertical member cancelled state the effect of that.

89



Question 1

[0-0m L
4 l N
6.70m
7.60m
—1.80m —] |
1.70Lm I ' 1
1.80*7 = 12.60m L 0.90m
—210m—} 18.60m }—2.10m —'
_[ I [
7.:_Tm ! |
—_— X
5 —6.20m— b4
] 62.00m |
-
2.10m
! -1
/l | |
} } |
/ [ I |
/ I I I
! I |
\ ] I I 13.60m
] I !
N | |
i t t
[
I | i
l I _t
|2.me
J
—6.20m—
} 62.00m |

41.4

13.60m

| 49.60m | @



Question 2

_l [ - ]
7.60m | I
o e e e e e e e e zY
} 62.00m |
1
Sin o
_____________ 7
____________ |
b ————— |
e 77777777777 |
/
W gp

———
—

1 ;
7.60m

18.60m

43.40m

18.60%43.40

62.00%7.60 ~ 1-7131

(influence line for member 6—8) (Lower Chord member)




Question 3

Strip in Railway

1.00

'—1.80m —'—1.80m —| 9.90m s

R = 2*1*0.8 =|1.60

(1+1)=0.78+—216  —1.01(< 1.1 use 1.1
62.0—0.2

Strip in Roadway

00
0.44
0.22
L—210m— 18.50m — 2.10m—,
151 151
10t 10t
\ y Y Y
(—1.60m 6.50m 2.00m — — 2.00m 2.00m—— z2.10m—,
-|——0.60m 1.00m
Strip 1
Riciit T
& AN
—1.60m ! 6.00m ; 3.00m ; 3.00m | 1.60m l—2.10m—
I——I—D.SOm St’l"'l:p 2

@



Strip in Roadway

Strip 1
R, = 2%10%0.22 + 2%15%0.44 = [{7.60%
Strip 2

W= 0.256*3%0.22+0.90*3*0.44+0.25*1.5*1.1 =|1.76t/m'

using superposition theory

Jorce in chord member due to roadway only
17.60t 17.60t

1.76t/m' ~1.20m
lllllllllllllllwllll LTV LT T T T T T T T T T T T T T I T T I 11111

8L

! 18.60m ! 43.40m
| 62.00m

Frwa = 2*17.60*%1.689+0.5*%62*1.713*1.76 = 152.914¢

force in chord member due to railway only

o' ul“ ul.u ul.n "l“ -
A

7777

8’4

! 18.60m ! 43.40m

; 62.00m

Fr. = 3%12.56*%1.645+12.6*1.565+4%(16.2%0.745+39.3*%0.775)
* 1.10%1.60 = |442.3861

Fr.,g = 1562.91t + 442.386t= |595.2t

Road+Rail




Question 4

Il Il [

T l ]

Reaction o{ cross girder

/ ; ;
lower chord&/ %

’ S /4 ]’

l X
}r

1if all vertical member are cancelled then the the X.g will be

a concentrated Load on lower Chord Cause MxyOn Lower chord





