=eelaapbhn
NV ‘

[ _sp/]E 3\ 7
Final Term

Revision
Part (2-A)

2013-2014



Revision Content

Summary For :-
I-General Lay out for truss bridge

2- Maximum forces in truss members
3-Design of truss members

4- Connection between truss members



1—General Lay out

Available Height Of Construction

(Road Level)
or
(Rail Level

Rail Level
Hayailable =Road Level — H.W.L — ANavigation

A Navigation(Given) , Road Level(Given) , H.W.L(Given)

Hayailable ??
Hgyailables sl 3l (o J31HponstructionosSe o) wow M Lleg

Span (L
If Hyeck =(6—1 N‘QM +X.00m< Hyygilable -
X.00m (Road way

Span (L
If Hyeck hwmlvi\h: 2f 1X.00m> Hyygi1able -
X.00m (Road way)

Use Deck Bridge

Use Pony Or through

o X+ 0pa8d) plinyl IS 1) Gl s ALl gl sill (e
Deck Bridgeleail i (Uladl (B laas) g saaal) glis, ¥l e J3I
through Or Pony Jlaxiw) o 251 58 131 Ll
through Or Pony yeSd) HIS 131 Lo 4 yae T S

How to Determine Wither the bridge is
through or pony

0.80m beam
r

truss depih

truss depth

) U 77 77IIII7 /77T IIIIIIIFI I IIIIIIIIIIIIIIIIIS. t

If Huuss —0.35(Rail) Or 0.3(Road) — 0.3(beam) — Hzg >
3.50m (RoadWay) then use through bridge

5.50m (RailWay) then use through bridge

If not use pony bridge




truss deck bridge railway single track with
Vertical Bracing

truss deck bridge roadway with
Vertical Bracing
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truss Pony bridge railway Double track truss Pony bridge road way
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truss through bridge rail way triple track (1)| truss through bridge rail way triple track (2)
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truss

through bridge rail way triple track (3)

truss through bridge roadway
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2—Maximum Forces in truss members

a) Upper Chord (Comp.)

Seo A4A hu

b) Lower Chord (tension)

1 /Sec A-A

[infiuence line member U]

(a*b/L*h)

[influence line member L]

c)I.L.Force For Diagonal Member
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d—Calculating Force in Vertical Chord
d—1 |Warren truss

Zero Member

P v v v v ¢
- -4 - - h
..
vertical member subjecled to o T
' moment in_aeddition to (T) L 7

all Vertical member in pony bridge is |tension member

Fal
S

vertical member is subjected to ‘N Only v
Zero Member

i L ]

all Vertical member in Deck bridge is |Compression member

12.65¢ 12.5¢ 12,6 12.5¢

jtim b L L ]

4
>
\

I.l.Force Vertical Member

W tension Or Compression

d—11 [IN—truss Unloaded
Joint
7y
(WY
Vi
|4
o

A

N

Unloaded vertical member subjedted to

Joint moment in addition to N

= F* Sina
tf Diagonal member is tension then the vertical member
1S compression member
JI J~loForce ) e JgarllX.G ladic o Gl Joint JI Julos TR CI PR |
Vertical Member @



a)Design Procedure Of Upper Chord

Upper Chord designed as a compression member
—

1)assume compression stress to be :

P = 1.4t/Cn? For St.44 |_.

A —= Curf0w—200m
Fe = 1.7t/Cnt For St.52 1
o s o

p=Pannel length  16—Design of truss

A=2ht+b'%t = .....Cmt 10— =18

b=(0.75—=1)r  For deck or through bridge members
=(1.00—=1.25)h  For Pony bridge

b'= b+2%(10—=200m)

Checks

1—Check Compacitness b ~! '~ Cato~-200m o

b.6¢s C_.21 h_ 30

Ml M 1\1%» 3 MA\M ' T mj\pl H I_n

, 1

if h %> 80 wuse outstand and then check that [
¥ t
2—Check

lobal buckli:

_ (2ht*0.6h)+b"t(h+0.61) _ H
Q ShiFbE e cm |__I
-
h lnnacunens
PYR)
=225 Lovtonsty-0.6n) .P »_m —l + |—
+b'*t*(y'—h—0.6¢)" = .....Cm*
“.o.
Iy =2%t%1(0.5b+0.6¢)' + L2 ~ ... cmt
A=b'*t+2%n¢ :
Calculate % H_.\LH Screveneens Cm Caleulaie 7, = Serterrenns cm

he = _ Ouckling length inplane = La

raduis of gyration © z azis = n 7 20 (Reillay)

110 (RoadWay)

o= Duckling length outplane = Les

raduis of gyration @ y azis = n 90 (Rail¥ay)

110(RoadWay)

8—Check Compressive Stresses

actual stresses = f, = m. e t/cm' 3 Fo

allwable stresses = Fo =1. mlm.mio& * N For St.44
allwable stresses = Fo=2.1-18.5%10" ) v For St52

b)Design Procedure 0f Lower Chord

h= Pannel length
10—=—15 |_.

b=(0.75—=1)h  For deck or through bridge A b
b=(1.00—=1.25)h  For Pony bridge o
b'=(1/2 —= 2/3)b ~b -

1)assume tension stresses to be : 1.6 t/Cnt St.44
Fom= —Fue

c o.m&.
71— Tom 4 ! A

Tow 2.1 t/cnt St.52
Fi = Smallest of Fem Or 0.58K

_maz. force Touuu
2)n = area

get A = ............ cmt
A=2%h¥+2%b"% = ... Cm®' get t from this equation
Checks [tensiondl UL Jicheck JI 1% Joo Joked]

hng-
1—Check Compaciness 4
heso C_ 21 = b h wou
ﬂ MI\H ’ “ MI\N ? q U\N |_| Q_
b

if h 2> \.w% use stiffener and recheck WM {Imﬂ%
Nln.vho& lobal buckli; Y,
t—||-
y'= 2*h*t*(0.5h+t)+2%b *t(0. MQ ....... cm I_. i
2ht+2b't P h

ey X
g i

Ir =2* 55 +2%*h*(y'—(0.6h+t)) b T
+2%'t%(y'—0.5)" = ....Om*
I =2%%1(0.56+0.6t)' + 20 L° L aepeta(o. 560058 = ... ot
A=2%p"%t1-2%p ¢
Calculate i =/ =........... Cm  Calculate % HJ\W Seeeieenins cm

- w.. 160 yluwﬂl # 160 (Railway) , 180(Roadway)

.wlm.\zwmw Stresses

t/Cm* » 0.58F,

........



c¢)Design Procedure Of Web members
c—1i as a Compression members

1)assume compression stresses to be :

Fe = 1.1t/Cmf to 1.4t/Cm? For St.44
B = 1.3t/cmf to 1.7t/Cmf For St.52

2)R =maz. force Fp,u.
area

=2%b; *tr+b%r=.... b 64
A=2%b; %, + bty Cm! assume ?M.\wﬂ

get tr from the previous equation

..Cmt

get by *y = .. assume by =20*t, get b;

Checks
1—Check Compactness

k=50 2, ot M(dy 248, 2f =......OmH
pepe 30 .
Calculate % H.\WN E Ccm Calculate n = Lw.nl =,
Aow= w ¥ 90(Rail)

3—Check Compressive Siresses
actual stresses = f, =< ukmsz Srenens t/cm’ >
Fc=1.6-8.5%10" * )

Foe=2.1-13.6%10"° * ) e

allwable stresses =

allwable stresses =

Where dw=b—2%,

....... Cmf A=2%b; %, +(b=21; )*tyr=....Cm*

, 110(Road)

For St.44
For St.52

c)Design_Procedure Of Web members
c—11 as a tension members @

1)assume tension stresses to be : 1.6 t/Cni St.44
P = — P Or  0.58R A
1 — Tom
Toee 2.1 t/Cnt St.62

Fi = Smallest of Fme Or 0.58R
2 va "39&. -‘OQ-ON N‘?ﬁt&

area
=2%b; *;+b*r=....C b 64
A=2%b; *, tr 'm  assume wumn\m
get itr from the previous equation
get br *t; = ...Cm* assume by, =20%, get by & t; =...... Cm

Checks [tensiongl U dcheck Ji i Joo Joied]
1—Check Compactness

k= uM +2b; *; oﬁ&!\.&.\.»s\.e«" ...... Cmf  Where dr=b-2%

3
I =2 ,ﬁWoh =

©



d)Design Procedure Of Zero members
d—1i Web members

_
—
Al ® AL

(table2.1b) Code P.10

assume b < 64

r = Ay
get tr from the previous equation =....... Cm ¢ 1.00Cm

get b by assuming that there is only one row of bolts each
side of the flange taking bolts ¢ 24
S0 by =6 § +tw+2*S

take ty= 1t
Checks

1—Check Compaciness

b—2t; —25 _ 64
tr < Hm

Coby/2 21
L A

2—Check global bucklin

(table2.1b) Code P.10
(table2.17c) Code P.11

A = oﬁn%&ﬁh Nmsﬁw« inplane = L # 90 (RailWay)
raduis of gyration @ Y axis = n 110 (Roadway)
Y buckling length outplane = Lo » 90 (RailWay)

raduis of gyration @ X axis = n 110 (Roadway)

(XX azis ae outside)  awySan jyloadl o) Lnndls camy

(Y-Y axis 2 inside)

d)Design Procedure Of Zero members

d—11 Lower Chord Yi
take "t" the bigger Value of |_. |-
h . 30
+ < =L (table2.7c) Code P.12 L,
i< ( ) 2Py v
€< 21 (igble2.1c) Code P.11 1] = S
“ - I\@ . . —lonl— l—'
C =0b/2
h= Pannel length ¥
10—=—15

b=(0.80—=1)h
b=(1.00—=1.10)h
b'=(1/2 —= 2/3)b

Checks [tensiongi UL Jcheck J 1 s Jaie¥]
1—Check Compaciness

For deck or through bridge
For Pony bridge

h< 89 (tablez.10) Code P.12 T
@ I .
£ < 4L (table2.1c) Code P.11 1 .
o-
C =b/2 o

N = buckling length inplane = Lw

raduis of gyration @ x axris = n

* 90 (RailWay)
110 (Roadway)

buckling length outplane = L
raduis of gyration @ y axis = 7

Aowt = * 90 (RailWay)

110 (Roadway)




e)Design Procedure Of Vertical members
e—1 _members subjected to (M+T)

~if member is subjected to tension force

1)assume tension stresses to be : » 1.6 t/Cm? St.44
Fow=—1= or  0.58R,
1 — Lo, 4 A
T 2.1 t/cnt St.52

Fi = Smallest of Fma Or 0.58K

Force in flange = E..rwu. @

2)R = Force in Flange
area of one flange

get A = ............ cmt
assume by =20%%

r
get by & {y =...... Cm \An

assume n- M (table2.1b) Code P.10

get tr from the previous equation =....... cm ¢ 1.00Cm
Checks

1—Check Compactness
ol.m# < 64 c < 21

Aa=L 3 160

A= l.... # 160(Railway) ,180(Roadway)

8-i)Check maz. Stresses (interaction eqn.)

ba.\..wm A = ... P 7

e)Design Procedure Of Vertical members
e—11_members subjected to (M+N)

—tf member is subjected to tension force

1)assume Compression stresses to be :

F

1.1t/Cnt to 1.4t/Cm* For St.44

Fe

1.3t/Cnt to 1.7t/Cm¢ For St.52

Force in flange = km.‘.q

Force in Flange

2)R = area of one flange

get A = ............ cmt
assume by =20%%

64 (table2.1b) Code P.10

get tr from the previous equalion =....... cm < 1.000m
Checks

1—Check Compactness
olm# < 64 c < 21

A

bnﬁm +2bs *t *(dy/2+8, /2f =.....0m* Where dy=b—2%%

pezelibe = Cm* A=2%b; *t;+(b—21 )*tr=....C*
Calculate % = A Sereernienne Cm  Calculate B = A Seereieeenn cm
Am = Ih#l.. ¥ 90 Pll Z= ¥ 90(Railway) ,110(Roadway)

8—Check Stresses
8—i)Check maz. Stresses (interaction egn.)

Joa foa g =

T seesean



Buckling length in bridges How to getl Fy
i get no. of loading cycles of Railway bridges table (3.1b) Code
member | buckling Deck Pony P.40 then get F» from table (3.2) Code P.41 taking detail B
. Lin 0.85L 0.85L
.m member description No. Fo (t/Cm)
O Lout 0.85L Lu~2.6YE*L %as
Over 442
3 L 0.70L 0.70L Chord members (upper & lower) 2,000,000 1.
2 | 3
m S Lout 0.85L 1.20L
> double track | 200,000 2.80
W_ M Lin 0.70L 0.70L Web members (VI. & Diag.)
= > single track | 500,000 | 2.00
8 Lowt 0.85L 1.20L
S Web members double track | 500,000 | 2.00
3 Lin 0.35L 0.35L Carry loads of X.C oty | | Over 2
v | P gte 2,000,000
m S Lout L 1.20L
~,~ -~ .
V_A m Len 0.90L 0.90L Web members Carry loads of X.G only
(=)
8 Lout 1.20L 1.50L /
Q h T 1
3 Lin 0.70L 0.70L
) +r—t | @ = e
m S Low 0.85L 1.20L sub—divided F—truss
-+~ ~
v_A m La 0.85L/2 0.85L/2 Slassdl Ge Lo lyddul o5Ka 55Uy Jalaadl o3 aag¥ N=200,000 ) Lan¥
g -
3 Liut 0.75L I Code P.42 Figure(3.1) .3 032 9all
S =200,000 Fx= 2.8t/Cmt
table (4.5) code p. 58,569




Important Cases

Case 1

all vertical members subjected to (M+N)

Case 2
A A
/ s
4 4 /7 4 4 4 4 4 1 +
/ 7
V4 Z
—7‘————7' ——————————————————————————————————
4 / 777
/ /
/ /
/ f . . .
VA jﬁzs member is subjected to moment only
/
£ this member is subjected to moment + tension
Case 3

QN ] B>

@,,;\“ / J e,.’

/'/ /'/
7 7 %
/ s
//’ /./
i Whis member is subjected to moment + tension
/
Z___ this member is subjected to moment only

Important note

member 1 is subjected to comp. force and it has a box sec.
to get the force in this member use the last diagonal I.L

-

and the force is Comp.

&)



7—Connection between truss design No. of bolts for the diagonal or the
members of bridge Vertical member
Stress*area

number of bolts per one flange = L *

2 flanges
For Compression member
1) Where Fp A <100 _(2.1-13.5%10° %) st,

A L7100 (1.6-8.5%10°%) st,
Nm% if 2> 100

2) area = area of cross section for diagonal or vertical

area = b, *&; +hr *»

8) P. depend on bolt grade and diameter 1_| % 4
For iension member 1@_| h
1) Where F = 0.58K

2) area = area of cross section for diagonal or wvertical
area = by *i; +hr *ie

3) R = 7.22t (st.44) , 9.03t(st.52) for M27
P. = 5§55t (st.44) , 6.94i(st.52) Jor M24

Code page 106
design No. of bolts for the Vertcal in pony

Big

thikness

NELUTETA L B Y NEY)

number of bolts per one flange =

N, M
2ty
R




355 (¥ G Jaho 108 G dahall sas WY Gus suelual a8 (b ol laed

note that

biow =2*3D+ 1y
Drwin "Ai%%*&u
bean =63+

aaale¥l Haaluad) le o,3))

Case of two Columns
Case of Four Columns
Case of Six Columns
Gusset Plate

plasiul b dedo A e S5 Gl saelsddl ady 235 pac Ul 3
JI s 2lldy 71 saeliadd) sas 3Ly ae Splice plate

indirect force transfer

/,q

|
.pl/._-..l.
N

—_———

[nawee = 1.2%(no. of rows more than 8 — 8)|

the previous equation get mno. of rows in splice

nﬁmmwn plate
[t |

Splic late

L

m L} “ T T
|1

J

'
sl Jiple e ogdll JB 3

S.S Jglwty D.S Ughet

;

D speladdl da by

1:). Dk ¥ Jadb speliaedl  Wab memberl oo o3l

Cusset plate JI I

/Em@hm of Web member




Steps of drawing

1) draw all center lines and then draw the chord members

(upper & lower) I |
4 | A

2) draw the wvertical member (bs,tr) ——} ,{

3) draw the diagonal as the vertical
4) calculate mo. of bolts in the diagonal first and arrange it
5) draw the gusset plate then arrange the bolts in wvertcal

6) draw the X.G on the vertical member

7) finally check the length of gusset plate fillet weld (60 oL

gusset plate J| as Vertical & Diagonal ;e YSJ aloy paeds @5 ) Lasd

Flange J| a0 gusset plate J! pld Jsb o) AeCheck Jao fh Sy
el pl Jsbo 92 Chord member (upper or lower) J




design the fillel weld between G.pl & flange
of upper & lower chord

1 )W—truss
JI el Jsbo o1 e SSEU U3y Joint ) psadt) 4LaSS a0 glaisdl oda w5f oo
WS\ Joint
Chord  J! 8 odgasall (adll Gy (o pladl lo 088l i) a3y

SV el 3 gobll g3 oo Jyandly

Chord member J! 4 Gusset plateJl (s dasy (VI Held J paascd Jao ol
upper or lower chord ;\S iy

Chords J1 g sl o3 oa Weld Jl plo 385 GUl sl a3y

vany (o Chords) LL J) polo s W—truss ! Ul 3 il G353 olo Jgmandly
two chords J} im 358 el o Jamasll U3,

- /T ) 2

Dead loadsalS I.L JI Jus3 33
Live loads  Jbdais + JI syl Joas3 (s




design the fillet weld between G.pl & flange
of upper & lower chord

2 )N—truss
vz _~ Us
truss depth &
pole of w2 pole of u3 AN
i a2 i b2 ]
i a3 : b3 !

dagonal d3J) Ul e oy)lae g0 US—U2 o Gl 058G N—truss J) Ul 3

ol ¢!

diffrence between U2 , U3 ( U3-U2 ) = Fas *Cosa

. . Area Flange
0.2F, — force in flange _  Froce in chord*(chord area )

area
4 * S * [ wed

get Lyeqy and Ly, must be smaller than Lep

$ member J)la,) SIS eyl 3 G.pl JI Jsb o) o SE 4a U3 oo Saglly



Boltied Field slpice
i)Lower chord

p oo WY OUlee ey Lower Chord JI 8 Moy Jao Pt

-LTa
|

) |||_.
_ , 1l&|4 ﬂlzll_

[Case 1 (Single mvmai_ |Case 2 (double shear)|
Case 1

* *
number of bolts in one flange (n1) = 0.58F, ..Nu?s t)

bI*t1 = bpsif b1 = bf thus t1 =tif

0.58F, *(br *tr )

number of bolts in one Web (n2) = B

b3*t3 =
Case 2

br *ir b3 = br—2Cm  (get t3)

L ] L ]
number of bolts in one flange (nf) = 0.58F, *(bs *t)

B %2
b1*t1 = 0.5%bf*tf b1 = bf thus t1 =0.5%f
b2*2 = 0.25%bf*if = bf/2 —ty/2 -2Cm then get t2
0.58F, *(bs *t
number of bolts in one Web (n2) = me «.m r)
b3*3 =0.5 * bv *ir b3 = br—20m  (get t3)

Bolted Field slpice

(X NQ.M%Q\. chord

P oo Y ol Joy Upper chord JI (3 &Yooy Jas (i

\Is.ﬂ
|

—i—te

_Qama 1 (Single m#ma.l_

_Qn.mm 2 (double shear)
Case 7

Fe *(b,*t,;)

number of bolts in one flange (n1) =

R

b1*t1 = bf*if b1 = bf thus t1 =tf

L ] *
number of bolts in one Web (n2) = o «Wq tr)
b2*2 = br*tr b2 = br—2Cm  (get t2)
Case 2

w(h,*
number of bolts in one flange (nt1) = N.M ( n..msl
b1*t1 = 0.5%bf*if b1 = bf thus t1 =0.5%f
b4*3 = 0.50*bf*if b2 = b—4Cm , then get t3

* L

number of bolis in one Web (n2) = e m«o- ;Wy
b2*2 =0.5 * br *#r b2 = br—2Cm  (get t2)

@)






