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Mid term Revision
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<—Loads On Sitringer
<—a—Road Way Bridge

1) Dead Loads
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2) Live Loads + Impact
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<—Loads On Siringer

<—b—Rail Way Bridge
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3—Design Of Stringer as Hol Rolled

3—a—Road way Bridge

i)as a simple beam

i)as a Continous beam
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3—Design Of Sitringer as Hot Rolled

3—-b—Rail way Bridge

" i)as a simple beam i)as a Continous beam
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4—Loads On cross Girder
4—a—Road Way Bridge

1) Dead Loads
Pony & Deck Withoul Cantliver X.G
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2) Live Loads + Impact
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Special Cases For Loads On Cross Girder
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4—Loads On cross Girder

4—a—Road Way Bridge

1) Dead Loads

Ry  Ros Roy
= 0.4t/m' '
[TTTY
s

j—————— Bridge Width = (B) ——— '
Dead Loads On X.G For Iriple Irack

Roy Ry Ry Rog
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2) Live Loads
_ 24
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5—Loads on Main Girder
5—a—Road Way Bridge

1) Dead Loads

Deck Bridge With Cantliver X.G Deck Bridge Without Cantliver X.G
' TP » g
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/
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I=0.4-0.008L Where L = Main Girder Length

Deck Bridge Without X.G Cantliver Strip1
. 10({+I) 10(1+1) Get Ry, Wy
o.st/m  §t Pt 0.38/m?®
30t 60t /"?e,élllllllllllll jgﬂ'l'l'l'l
0.3t 0 X8 1= soom [ zoom oom
0.6(1+1 t W
0.3t/m® 0.3t /m20%t W2
e —e IlIIIIIII/IlIIIIIlIIlTn—I-I-FI-n-{-n
o lﬁx e
I
) ) 1.00

10(1+1) 10(1+1)
5t

e Tl e o
AN "2t soom [ som-|-ekd  Cot Ry, Wy
] B ]
—TS
0.3t/m* St"‘iﬂz
5 Cet W,
[ s ——§
(+) 7
1.0

/77
\J



Deck Bridge With X.G Cantliver
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Median & Lane Width > 6.00m
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l 4 IIIIIIIIIIl 2222772272, / | —Le l ( “x G_m (BL) ! Lo—
N - ____‘}’ '_G ________ ol 0.5(1+1)
G c mfﬁ&ur:gmﬁmﬂ%m Strip2
g . — 3.00m Get W
1
] o (/) o /) T o
Le/B
 I——
1.00
LLLE%BPM (1+Lo/B)
— Lo ! B — Lo

Straining Actions On M.G

Case of Maz. B.M | Case ot Mazx. Mazx. B.M at sec.

" ' t, ' s A "’I | T 5 _
E, L/3-3.00m ——}——— 6.0pm —————— L/2-3.00m H‘. a b )
MG L

[ i | i L {
[ rAs
L G‘lﬂp
W LiFo BK /
Case of Maz. S.F iCase of Max. Maz. S.F at Sec.
» N N Y, !
......”-.....J.IIIIILIJIIILlIlllilllILllllllJ_lllIJ] #’ kK
" 4.50m I L~4.50m ~ L
[ K Span=L | ‘Ié a- LML —b 9
2 | a/f ]
I/ N
Ll For SF. 4 _I_
i a A b :
I




5—Loads on Main Girder

5—b—Rail Way Bridge

Live Loads

n3Sd 0sS Ula B 5 ay May (5208l e JaaSM.GJS Hta3
aslgJiRail Jl e S35 U Jlao ¥ Jos3M.GJ y2a3Single Track

Single Track !-_'_'ﬁ =
|
iny

o TTT “IrrvaTWIr

Span Of The MC

Double Track

ol a3 .61 o Dok by a6 ) o Jland) cheliss
2Rails)

"t""ﬂ T ‘1 1117 el T T ’I

Span Of The M.G
MFactor,_,s JL3) o iDouble Track)l (s e8d) Ul us

SWE Jlon 3 70a130.9

Triple Track

ol ””I “I‘I“I‘I eel T1171

Span Of The M.G
434.33Factoru5 Jl3) o (B Triple Track JI 50981 Ul us

ST Jlon 3 aatd0.8

6.251%2%0.9=11.251
101*2%0.9=18t
12.51%2%0.9=22.51

6.251*3%0.8=151

10t*3%0.8=24¢

12.5t*3%0.8=30¢




Straining Aclions On M.G

Case of Max. B.M Case of Maz. S.F
P S TTTrr 1111 . ;l: TT 11717 TTTre 1 ’I

I Span Of The M.C

] I Span Of The MG

' .
L/4 p/

Case of Max. Max. B.M al_sec.

IH TI’T‘M’HII’ TTT

| - Spen 0f The Ko(%) — : >

Case of Max. Maz. S.F _at Sec.

o TTTre1t1r T

0f The xcrz,) '

I - a/f""' 1
%

88l Cialive (8 12.5¢ daw ol alaa)l aoy (isMaz. Moment ) culb Ul 3
oo (i 15 pgiad) LS e JuassIL For BMJ) Oldlasl 5 Jlaa ¥ iy any
d padad) daid

Misri(singte traoy= M*(1+1)
Misisoousie traoy= M*(1+I) * 2* 0.9
Misiytrigle vaok) = M*(1+1) * 3* 0.8
Support JI 11e12.5¢J 93| alaal) aoy @b Maz. Shear JI qlb Uls S
Sheardawd Je JwsSIL For S.F J| OlSlasl S Jlaa ¥ o ax
5 5 23 . a
Q 1u+1(stngte Traoy= Q*(1+1) ® Shear 4 oo o o
Q Li+i(Douste Tracky= Q*(1+1) * 2* 0.9
Q Liri(tvipts vaok)= Q*(1+1) * 3* 0.8

Dead Loads

Woeaa =252:84 0.05° 4 [(150+4L+0. 030)/1000] * B/2 =...t/m'
I_ 1

[




6 —-Buili—Up Section

Steps Of Design Butlt up Section

1—Calculate Web depth[dy]
dv =g L. (For Main Girder) 7 tabg_‘ Coloulate & __
@ s l: =1',72ﬁ +2by *t, *(dy/2+t, /2) =......OM
-8 '
dr =8 (For Stringer)
d, 4—Checks
=B (4-i)Check maz. Stresses
dr 7 (For Cross Girder) ¢
% o(d/2+4 )m=......L/Cm* ¥ 0.58K
2=Calcylgte Web thikness
3 - ]
IZ:)_M (4-ii)Check siress range Road way only
dr.830 : = 0.61,
t"'s -’ get tm=....Cm Hm“:;’ - Stringer(1.26t/Cm’" )
(2-ii) From Shear 5 (W2t ). t/Om ¥ B \Nx.g(1.12t/Cm )
g:;':.- 0.36% get tn=....CMm N u.6(1.26t/0m )
(2=4ii) From Buckling \(4—it)Check Shear Stress
o —iit—a) If o SHff. d<1.00 s
e t/ont » 0.36K
*ty
%‘:_“"t;. - ?dﬁﬁ‘o'”& get twm=....CMm F’_ .
dr_190 . /A:m_ﬂn.naa
Pt get tm=....Cn ,
(2—iti—c) VI Stiff.+Hz @1/6d (d=2-2.80m) lgcw Follmu-——-@l—l—-(—é—w *Lbr ¢ ; Ar/2+4/2)] ... t/Om'
X
4r_820 ___ . got tp=....Cm Flange J| aay
in R get tm= e C.gie
—qid ‘Qﬂw Ny, ‘t.rI:(dr/f?*‘l/z)] =295%0.28,
dr_s66 _ =..
Pty » get tm=....Cm
=100 Cm if L < 21.00m get Size of Wels (S)=.....Cm £ 0.6Cm
ty=1.20 Cm if 21.00 < L < 28.00m Where 0.2F; 1is allwable Stress in Weld
ty=1.40 Cm if L > 28.00m
3—Cet Fl i .
Calculate Fias.
F'“= (1 &‘i ) ereesnns oee -_.__L
" Ms+ 0.6M
RN ikl o 2
Morarr l
Caloulate T=C= ;43 |
dy 0.98d':
i
i
dl_-;
If Fioaa>0.58Fy Then Take Rygz= 0.58F
Fuaz, Or 0.58F =T-8TC oo, get 4 = ......0m*
A=b,* t;+1/6de* ty
Coby * tr =.......0M° b = 206 o by * b, =20t %
get 4 =...0m (even no. in mm.) , get d=.....Cm @




7—Lateral Torsional buckliﬁg of compression flange

1—Get Lu act

Ly=spacing between X.G. (deck) , Zero if R.C. Connect to M.G.

Ly =2.57TE*Iy *a* §

(Pony Bridge)

Firs ol W5k Wiy Firsund b Lo & gasan i) Jobal) Glaan any

approzimate method
Comp. memberlg\SComp. Flange

Jldel @ Juby,
wluadl &) gdad

Lu at. =L v vuckiing

1), =Lz fabing

= &
n 4

B2 A-tpt +(dr /6)%te
n = 0.25Y

2—Calculate

B = 1.6-8.5%10° X[For St.44
B = 21-13.6*10%) For 5t.52
IF E > 0.58E

*Use F =0.58E

(approzimate method) auw,s 4i,b

(Exact method) a&ds ai,b
Fxact method

29 335 e oladl ads,lally Firs ol ()
WebJl o o329 dbsradiFlange]l o) ;a3
el Zlas U (o,

Sluadl &gl

1—Calculate Lv o

2—Caloulate Ly we 23 Gl okl

_20%
Lu T
ol Lagl
=1380A,
Lu iR *G
Lv et <Lv Mo
°No need to Check L.T.B
Fres = 0.58K
Luat> Lu sas o°oCalculate Frrs
3—Where Rrs =£9% *G < 0.58
Ar
4—Calculate n —t—2b '
e 7 L
L=t A=pt +(de J6)ttr
n = 0.25b

bosagall a5, Leiyliey Ly /T Gl (Ls-0
FI'..T.va,tLaa r:g Lg.'u_,\A doio é,ﬁl.g

% Fz'hna=j/ﬂmr + FLres <0.58ﬂ4

23



8—Curtarlment Of Flange Plate

When do We meed Curtailment?

1-L < 15m (No Curtailment)

2—15 < L < 30m (One Curtailmet at Span/6)
3—-L > 30m (Two Curtailment at Span/4 & Span/9)

FlangeJ) yuasil Gyb SW s,

Casel
l ||
770
U

|__|__4 ] |

| 1:8
Flange J! L3y oo Jols 3

Steps Of Curtailment

L < 30m

get  buw=....CMm

Casel

.

LaiiFlange JI yo,e Jolis o3

Case3

—T—

8

=

*3
%

|
| T

Rt

dali Flange JI LS JulS o

0.98

: 0.98
0688 5 ) s

L > 30m
— Got buawt = cm
ST W - cm

f L/4 1 |
Plan Of M.GC Flange

1)Mazx. Stresses

Mpi11+1 ot Curtatiment o [ =t /O _ Iz

Sznew

2)Stress Range
0.6Mir+1

Szmw

< Fr=...t/Cm? (Detail C) Or Given



9—Check Web Buckling 8—Buckling @ mid Span

Web Plate Buckling)) olus Ololas | 4 _catcutate o (as Before)
1—Buckling @ Support (Pure Shear) 2—Calculate K, (as Before)

1—Calculate O "W where d; Spacing between VL. Stiffner 8—Calculate \q (as Before)
4—Calculate q, (as Before)

2—Calculate Ky =5.34+ %ﬂmﬂ if o0 > 1 . §—Check Shear Stresses gq_, HMJ:N e t/cnt 3 q
K ..I.A.QQ..T@N.I o <1 | 6—Check Bending Stresses

R, =(0.8-0.36 &-WIE , Check Mot o0y /5,4 )= .t/om* ¥ 0.58K

» iy

AL JS e B paill 4935 pera)l Slus (b S

S—Calculate Eu@m«@ﬁ

4—Calculate
9, =0.35F When iq < 0.8 Laie o)l Olus @iy Legdnas (LVL Stiffner JI G DBl L jan
g, =(1.6-0.625 10)0.35F  When 0.8< \q <1.2 For B.M

a u«m%»é.mm@ Where hg> 1.2

-—

1
yaN 7 _ PN
4 4

2 —y

5§—Check Shear Stresses  Quuwr _ t/ont 3 :

e ’ iy MY e

o= §1- Lk 22 e = §1— s * My

Where Qauu is the shear force in the middle of the first pannel Yorr = f1-[Topo 4 M Yor = f1-[CG T
NI@..SEmﬁF@ Position Of Curtailment
1—Calculate O. (as Before) For S.F
2-Caloulate K, (as Before) Aoy o o dsad) Jln ¥ Aoy plhaill wic aill 95 olus (&
9—Caloulate y (as Before) _ olee auodl Jlan ¥ Usles 5¥ Ll Uy oam olo dund) Jlond)
4—Calculate g, (as Before) JoF a2yl o dolas pall Jlaa I Uslasy 4501 4yl G0

5—Check Shear Stresses q e = M..nuﬂ = J./W/

6—Check Bending Stresses

F, =(0.8-0.86 —§<-)F, , Check M

Mosuir , Is after curtailment




10—Web Stiffners

Steps

End Bearing Transv. Stiff.

Int. Bearing Transv. Stiff.

Int. Transverse Stiff.

Longitudinal Hz. Stiff.

Quizsr Of The X.G (govern)

o uc.mm.«m%m —1)*Qut

a2 Qos1z+1 (Reaction For M.G.) (OR)
F LLAT .
o G no.mmoﬂl.;..wm - —1)%Quct. Qact. =Teaction of M.C.
b
L— 31 ta L— 3 it
Area=Force L’ Areq=Force L’ Areq=Force
1.4t/0m? (st.44. 1.4t/0mé (st.44. 1.4t70m¢ (st.44
1.78/0nt m&.m& m . 1.7¢/Cnt m«»m& m . 1.78/Cnt M&,m& m
b—Shape
|
¢ |Area = 12i53+2b,t, +2bs &, Area = 25i3+2b,t, +2b; &y Area = 25t7+2b,t,
b =hy/30 +5Cm ,take 1 = Iy |b,=hy/30 +5Cm ,take t = 1y |b,=hy/30 +5Cm
then get bs *; =...Cm then get bs *t; =...Cm Get t, =..Cm
bs =201, b =..Cmm , ts=..Cm be =20t, by =..Cm , ts=..Cm
d—Chaok <64 |, /221 <64 |, b/2c21 <30
Compact R A /B A A
Area = 12i5+2b,t, +2bs L, Area = 25t3+2b,t, +2bs &, Area = 25t;+2b,t,
"o |Caloulate I = 2538 +24, b (3 + 4 ) +2t b (Y45 + L) =...om* L= 2 %2t b (3+ 4P =.Ond
Caleulate 5 =/& =.......... cm Calculate 5 =& =.......... Cm
2
s-check| 5 _ 1o _ 0.8hs . E = 1.6-8.5*10° X  For St.44
=%="9 < 110(Road Way) , 90(Rail Wa
buokling| " ¥ ( u . 90 W g 21-18.6%10%  For Sts2
Goomt| [ =Grea < Fe
h-Sise |o_ _ Queasn _ = Gwanasor C,_ = C. =
!n..“.a S {0.21, )*4h, ... 0.6Cm S (0.21, )*4h, /3 ... 0.6CMm S (0.27. )%4h, /3 ... 0.6Cm

Cross Section

assume Stiffener @ h/5 to be
b=+ 5Cm t=ty

assume Stiffener @ h/2 to be
bs = 10Cm
Lor_(d/5)

L= 2[M38 +b, st R+ 3 ] > aon,ots
Lor_(d/2)

Lo= 2[B% 8 1b, ot (B S ] > et

te=ty




171—F1ield Splice

A—Desjg@ ol Sglice Plates
A~1—Design of Plate no.1

b *4 = 0.5*Flange area
Poby *h = 0.5 %%, , °%° b =by %4 = ty/z S eeeens (e'um no. in 'mm.)
A—R2—Design of Plate mo.2

bs *4 = 0.25%°Flange area o by *l = 0.25%, *
s = 0.5[% —tu—2%20m] =........... Cm
then get 3 =....ccceeveren (even mo. in mm)

A—3—Desi,ﬂz. of Plate no.3

by ¢l = 0.5%*ATea wed

by *% = 0.5%hws iy

by =hy—2& —2%2Cm = ........... Cm
get iy =....21Cm

B—number of Bolis

B—1—-Bolts between plate 1 and plate two
n = Lomz%ﬂm =(0_-W= ,,,,,,,,,,,,,,,, (even mo.)

B—2—Bolits between Splice plate and web

_ height of plate = bs _
(L] Pitch = 4( ........

H=1/2[(B4-P)s(Pitoh+ts+20m)]*tre
B =_M/2 0585 or Rrs)

hr/2+1
B = E%? *(0.58K Or Rrs)=l#/2=ls ﬁ%‘;‘*"’““i’) *(0.58F, Or Fi.rs)
V= 1 @splice
2
R=71H*+ V¥ =........ }2R
! ]
_ 0.68K Or Eis
Lawsad) .
dwly .
L i BWS :

Y1




12—General Lay out

Available Height Of Construction

Rail Level

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

Hayailable 77
Hayailables s o) (o JSWHConstructionosse o) <o 1 oy

Qm&mnw u..m.w n..:.u .mh +N003Amn.en.&n.2.Qmabacwmi,%a
X.00m (Road Sn.@w

If Hyeck H.m.m n..:.w 7 .mh +X.00m> Hypqilable » Use Pony Or through
X.00m (Road way)

(o X + 08l gLyl G5 13) ol gis agbudl Goledll Ge
Deck BridgeJlaaiu! @i (Aluadl (3 (ans) 7 gamsad) glis, ¥ oo J5)
through Or Pony Jleiw| o3 EUBALE RN
through Or Pony ¢y sSJl OS 131 Lo a8y oy (S

_wsc to Determine Wither the bridge is

hrough or pony

depth

S SIS SIS

truss depth

If Hirues —0.85(Rail) Or 0.3(Road) — 0.3(beam) — Haxg >
8.50m (RoadWay) then use through bridge
5.50m (RailWay) then use through bridge

If mot use pony bridge




truss deck bridge railway single track with

Vertical Bracing

truss deck bridge roadway with

Vertical Bracing

s |

Cross Section

i — — — A =

|Bridge iath

i X8 o

truse spon (40 to 80m)

plan_of upper bracing

I X0 8

truse spon (40 to 80m)

plan_of lower bracing

[Lldelicdd)

I/LSLLL LSS LIS LSS LSS L LSS LSS

YIS AT s

—LZlevalion

|

|
llllllllllllllllllllllllll AN |
5 === 2
| truse spon (40 to 80m) “

/

N\

4

)

L/ N
ZaN

AN

/

N4

T X6 pming
truse spon (40 to 80m)

plan of - upper bracing

e

I T

truse spon (40 to 80m)

plan of lower bracing

v_._!... rin

9



truss Pony bridge railway Double track

truss Pony bridge road way

l..”_...l
|_ k— lIIIlII_IIIIﬂnqu.wl«lllullllII -
AVavVi
(KK
ANIANIANIAN

! |13

fruse spon (40 to 80m)

%53 @NQES. oﬁeom@m.

//\\

/1 /

[ T X0 Spacing
truss span (40 o 80m) "

plan _of lower bracing

\

Pony Bridge JJ Lils Jade SO 1ia




truss through bridge rail way triple track (1)| truss through bridge rail way triple track (2)

l-. e S, S T ===\ , |_ ||||||||||
truse dopth truse doplh
| T T 1 | |
T T T T T ———— [ X0 Spactng = - KO Spectns >
I fruse spam (40 to 80m) { " fruse spom (40 to 80m) ]
Elevatlion Elevation
I
| i
\/ _
4 IBridge Wiata [ | Bridge wiath
] | ]
[T X0 Spacing N _ X0 Spectng B
“ truss spom (40 to 80m) " “ truss spom (40 to 80Wm) "

plan_of lower bracing plan_of lower bracing

Gl | D

plan_of upper bracing plan_of upper bracing @

N
i




truss through bridge rail way triple track (3)

truss through bridge roadway

[T X0 Speing
truse spon (40 te 80m)

plan_of lower bracing

i
;

_NNQB o.ﬂr upper ?.n.&ﬁm

plan_of lower bracing

J

_m&n.s. @H!ﬁmﬂ oﬂao@mm

m
|
“
|Bridgs weath
|
|
|
_

R,




13—Mazximum Forces in truss

members

a) Upper Chord (Comp.)

P

Sec AFA ‘—u

(a*b/L*h)

finfluence line member L]

c)I.L.Force For Diagonal Member

AL
% .wema. XX
i L sl
|
AN, AN
Obu wmr DS Jﬂ

I T T2

777 77

A7 o ludl Jaeo3 TouDn

2777

=

SIS SIS I 7777777

I.L.Force For Member D4
mﬁwppsxbwﬂﬂ;_cr,ﬁv&&L_n&MWW_




d—Calculating Force in Vertical Chord

d—1 [Warren truss

Zero Member

® v v ®
4 4 &
vertical member subjected to ' ' AN

moment_in_addition to (T) L

all Vertical member in pony bridge is |tension member

O
~7

1 L /AN 4 /1N 4]

+ A ‘
4 4 ¢ 4 )

0]

vertical member is subjected fo N' Only Zero I . o
ero Member

L 1

all Vertical member in Deck bridge 1is|Compression member

IR N T S

L\ 7 7777

I.l.Force Vertical Member

W tension Or Compression

d—1i1 [IN—truss| Unloadsd

nt
i
\. = /
V
—t— —_— —L L | L
| 4
o ]
A
/
Unloaded vertical member subjedted to
Joint moment in addition to N

Fr=F* Sina
if Diagonal member is tension then the wvertical member

1S compression member
J! JalForce ) Jle JpanllX.C bare jud ) Joint J) Jolos @ ) Jasd
Vertical Member @



