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2.1.1 Introduction

In engineering, atrussis astructure that "consists of two-force members only, where the
members are organized so that the assemblage as a whole behaves as a single object”.! A
"two-force member” is a structural component where force is applied to only two points.
Although this rigorous definition allows the members to have any shape connected in any
stable configuration, trusses typically comprise five or more triangular units constructed with
straight members whose ends are connected at joints referred to as nodes.

In this typical context, external forces and reactions to those forces are considered to act only

at the nodes and result in forces in the members that are either tensile or compressive. For

straight members, moments (torgues) are explicitly excluded because, and only because, al
the joints in a truss are treated asrevolutes, as is necessary for the links to be two-force

members.

A planar truss is one where all members and nodes lie within atwo dimensional plane, while
a space truss has members and nodes that extend into three dimensions. The top beamsin a
truss are called top chords and are typically in compression, the bottom beams are called
bottom chords, and are typically in tension. The interior beams are called webs, and the areas

inside the webs are called panels
2.1.2 Objective
To study the design criteria of roof truss

2.1.3 Design of Roof truss

The forces in the members of the roof truss of an industrial building are shown in table. The
truss is supported on 400mm thick masonry. End reaction due to DL + LL is 10.558kN. Men.ihers
are to be connected at the joint with 16mm @ bolts and 8mm thick gusset plate, Design members
and base plate. Assume permissible bearing pressure on masonry = 0.8 N/mm? and size of shoe
angle ISA 75 x 75 x 6mm on each side of gusset plate. (40 marks)
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1.7 -
U
Ua
Ll
1.7
30"
L"!.._I_":jm_q_. 1.5%m e 3, 10m | 1.55m 55 L,
: L, L, L, L, |
Members Force (kM)
Compression -wve  Tensin +ve
L|;£.|: U = DL | =174 i 204 |
Li, L, | 14.9 140
U,L; (Y 2.7
sl -5.3 7.4
LLL, 46 -7
L1, -5.5 | 5.0
Sodearion

Deesign of members LA, U LU, UL,

Mlas ieridis [acbored compressive force = 1,5 = [74 = 26.1 kN
Maximun factored senaile force = 1.5 = 2009 = 3115 kN
Letsgth of member, L= | 79m

Effective length, KL=07=x |.T9= 1251 m
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Try & 154 30 = 5 x bmm placed back 1o hack.
The properties of angle section ane:
Arek, A =1 568 = 1136 mm?

Minienuna rodias of gyratices r_ = 15.1 mns

KL 1253
Slendemexs min.,;"-=r_=m=ﬂ-93':ilﬂl}

For A = &2 98 and 1" = 25{IMAm” froen Tahle Be af 15 BIO-2H7. stress reduction for colami
buckling clnzs (C) 5,

By interpelason, x =06 - w # (A2.08 - B = 053

- Deskgn compressive siress is given by,

[ 058 = 250
= - —x——-=IIE- M/ mm?

falith 125
=, Dheslpm compressive force is given by,

T

By = Al = 1136%1 16— = 13177 kN> 261 N

Henees the section is safe i comgpression
Check for Tension capacity:
Dhrsign temsile force is given by,

13177

o= =11579 kN> 3135 kN

Hence the sectlon is sale in emsion

Derign af Bartews chovd members LL, L L. L.L,
Maximam factored compressive force = 1.5 = 140 = 2] 0 kN
Maximam fociored eesile force = | S x 149 = 2235 kN
Length of member, [= 1.95m

Effective lenpth, KL = 0.7 = 1.55 = 1,085m

Try 3 I5A 50 x 50 » fimm pliced bick 1o back, Assunse & psset plate of Hmm ihick with
Famm diameter balts spaced ot $0mm olc.

The prapenies of angle section ane:
Aren, A =2u 58 = 1136 mm?

Deskgn sirength due to yielding of pross section:
As per [3E3NE 2007 chamse 6.3.2
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_ AL 1136x250
ol L0

Design sirength poverned by searing ar nepiure 88 net seclion:

A per [SBO0:2007 clouse 6,33

Asssming thal the 16mm dimeser bodts are provide ina single line with spacing of S0mm,

@ = (L6 for one or 1w bolts,

i = 1hism

d = 1642 = |Bmm

A =2 w o (30— 18] = 384mm*

A f GxIBEx4ID
Ty =Bl = e 20T o T kN > 20 35kN
o 25= 1

Henee the spction is safe.

Design of member UL -

Maximun factored compressive lomee = 1.5 = 8.7 = 1104 kN
Mlaxisnuie factoned sensile force = 1.5 = 6.0 = 9.0 kN
Length of member, L = 3.10 m

Try 4 single I5A 60 x 6l x 3mm ploced hack 10 back. Assume & gusset plase of Genm thick
wilh 1Smm diameter bolis spaced ar Sihm o,

The propemies of angle sectinn are:

Area, A = 3T5 mm?

i = lfinm

d = 16+ 2 = 1Bnam

.-"|F = 575 mmy?

A_ =35 % [60 - 18] =210 man®

A = 5 [0 - 5] = 275 nam®

Dsign strength die to vielding of gross section:
Ag per ISACKE007 clause 6.2

Agl, _ 575% 250
el LI Y
Design strenpil poverned by bearing or rupture ol ne seclion:  p--1- A
A per 1SR00:2007 clamse 6.3.1

wumlﬂﬁlhﬂﬂhﬂ lﬁﬂ'ﬂﬂdlﬂn&fbﬂiﬁmmmnmnglg | W |
ding wigh spacmg af 30mm,

=158IE kM

T

= | 3068 kM w

Ty =

by= wawy-1t
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A,
1, 09 A G BALT,
il b

L{:L-ungl:h af &nd coneeciion = 5sm
b, = shear lag width = w+ w - t= fill 4 -5 =85

b = 1.4 — D76 H’J {E—]{ %]:1.4-&&1& “: ﬂ] E?—E][E ]:IJ.45-1E-

09x 2dxdid 04546%278= 4|0
T, = - —~m [T 95N = | [7.04 kN

- 1.2% B L1
Strength gowerned by block shear:
Ag per ISROCC2007 clamse 6.4.1
The hlock shear stremgth T, shall be smoller of T and T, -
AT
T, =¥ | DSALF
s g ‘il
09AF, | Ayl

T g =

e - -H‘rrnl ymo

A =5 x [60 + 3 = 330 mnr?

A =3%[60+50]~] 1518 ] = 32mpy

ﬁq:ﬁﬁ%-l.‘i{lmrn—"

Ay =[5 u E—;:!]-[IJ}E!HF L] mm?

OIS0 09xi41=<11
T, = = i =]137] = | |
di E:-:].Iﬂ T SEM = 1A% kN

D0x 523410 150x250

A T, = 113,79N

The design sirengsh of member under axinl resion & e kwest of the abave ihvee values:
T, = 13068 kN

T = 11T kN

T, = 11X EN

s The design tensile strength of the anghe = 113, T9KN = 9.0 kN

Henee the secison & safe ageinst axial compression abso,

Page 5



Design of RCC & Steel Structures 15CV72

———

pesige of membery LU, LU,

waximum fctored compressive force = 1.5 5.3 = 195 kN
Maximmm factored wensile force=1.5xT4=11.1 kN
|ength of member, L = 1,79 for L1,

Effective length, KL =07 % .79 = 1.253m

Try a simgle 15A 50 % 30 = fmm

The propéfties of anghe section are:

Arga, A = 568 mn’

i nirmeam radéus of gyration, r_, = 15,1 mm

- o KL 1333
Slendemess rbio, §, = T

Fip 3= £ 98 and Er = 2500 mm’* from Table 8¢ of 15 S0 2007, dress radhiction Tor column

= §2.%8 < |80

puckling class (C) s,

By inepolatian, % = 06 - W  (§295 - 801} = 058

- [Destgn compressive simess is given by,

L P —

F.=
= ymh LIS
& Desagn ompissive Fonce (5 given by,

F'-MI'-HHEEIIEJ-:]—;E = (R0 > 7.05 kN

Hence the secton i safe in compression.

Chack for Teosion capacity

Design tensble force i given by,

F; =%=ﬂ'§l kM =111 kN

Hence the section 33 cafe in 1ension,

Singe the other members are not severely loaded, o single 1SA 500 50xfmm may be used for
UL, and UL

Desipn of jovuts:

Joant L :

Maxiemam factored Force in member L L = 1,5 % 2009 =31.35kN
Maxirmum faciored force in member [1=|l.|I m AW 140 2018 kN
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Using tamen diamwter bolis and Bmn ihick Bussel plase,
d = l&mm
d =I6+2= |I# mm

L
A =—r = 2004 mm’

AL=08 A, =08 »x200.6 = 160.85mm? {foc 180 hreids}p
Sirengih of blor in shear
AS per TSRO 00T clause (0,33,

The design serempih of balt You = Yot
[ &

s in A +o A
1lll-d- l:": -:E n| i‘l;l-

L'
For double shesr plane, n_= 1,0 = |
Strength of bolt i dosible shear,

Vo =400 1= 2006+ 1 = 16081 = 1 = G556 kN

W3 LIZS %10
Sarength of folt in Dearing,
A% per ISEHEXHT clouse 10.3.4,

: p
The design rengih albalt Vg = ——
.rﬂ

‘zﬂ-rﬂhdr.rl

":'l-'h.l:rEb:,.i'lEml:IlHrI:Iri.l-—ﬂﬁ..-r'-"'- 1.0
AR

c=egnddistance = 7d = .7« 16 = I0.6mmn = Sl

P =pitch = S0mm

K, =%}- - (15555

ki, = - irli:i_rlﬂ= Rk 1
Ky = %E = 09756
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k=10
ok = 05535
Dlestgn strengih of jaint in I'.-:ﬂriug__
25 def 25055856 Axdll)
"r = —_ kg g v o= - I "
wb sy |15 =dAITIE. 06N = 4173 kN
Henee deign dlrength of boll = 42.T2kN

3135

Mumber of bolts requinead = T i 0.72

Therefoee provide o minkmusi number of 2 boles spaced a0 S cic.
Jajmis LI'I : Lu'J . L-'J. L, amd .I:._, Jiniwas,

The member forees joining a8 Bese joists are very small when compared 1o gl L, Therelan:
pravide o minimuen nuember of 2 bolts apoced at Smm ofc.

Diesign of Shoe angle at supports:

Prowide 2 154 75 = 75 % Gmm shoe angle with 300mm long m suppor
Faciored reaction af support = 1.5 x 10,558 = 1584 kN

Proade manimum number of 2 balis 16mm dinmeser spaced g S0mm o,

Disign of Bearing Plate:

Adsumng 4 beanng plate length = Himm

Width of besring plste = 75+ 75 + 6= 156mm

Thenefure provide a bearing place of sipe 300 3 300 gm a1 sippost
Provwide masoary below bearing plate.

Allowable bearing pressure of coneree = 0BMN !

¥ Gaisset plate
] [5AT3xT5ni
Shoe angle
le__ Base plnie
RRENERARARR BN
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V584 = T00

Pressare on concrele beari e & [117% NSnam? T
mg el = 300 300 | 76 Nnemn® < (L8N men

Hence safe,
Corsider |mm wiklih of base plage.

0176 % (75-6)
.

Xurf,  10%=250
= —= 23727 N/ o’
yml L0

Therefore thickness of plate, t= :h; = ‘[Eﬂ =333 mm
b

Bemlimg moment bt X = X = = 41E9T N/ imam

Design bending stress, f, =

2IT 2T x|

< Prowade gpam thick base plote,

Amcher balis:

Assunsz Pull in anchor bolt = 560 kN

Alkrwable axial fensson in anchoar bol = | 300 men’

Arnea af anchor hods reqquined = Lﬁ:—éﬁn 20 mam’
Prowade two 2mm J-pnchor boles,

Frowwde 22 » 50mm slot kales 10 allow gliding due o temperire variations.
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Details of Roof Truss:
Detenls af Helf Elevation;

Dt i of jwnt Ly
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154 S5k

Crseed
Pl

Details of Joint 1,

2.1.4 Outcome
One can be able to know design criteria of roof truss
2.1.5 Futurestudy

http://nptel .ac.in/courses/105103094/
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3.3.1Introduction

Gantry girders are laterally unsupported beams to carry heavy loads from place to place at the

construction sites, mostly these are of steel material.

A girder is a support beam used in construction. It is the main horizontal support of a
structure which supports smaller beams. Girders often have an |-beam cross section
composed of two load-bearing flanges separated by a stabilizing web, but may also have a
box shape, Z shape and other forms. A girder is commonly used many times in the building

of bridges.

Gantry cranes are a type of crane built atop a gantry, which is a structure used to straddle an

object or workspace.

Overhead travelling cranes are used in factories and workshops to lift heavy materials
equipments, etc and to carry them from one place to the other. These cranes are either hand

operated or electrically operated. The crane consists of a bridge spanning the bay of the shop.

A trolley or a crab is mounted on the bridge. The trolley moves along the bridge. The bridge
as awhole moves longitudinally on rails provided at the ends.

The rails on either side of the bridge rest on crane gantry girders. The gantry girders are the
girders which support the loads transmitted through the travelling (moving) wheels of the

cranes as shown in figure below

3.3.2 Objective

To study the design criteria of gantry girders
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15CV72

Enils

L-.. Gantry CGirder

{s)

3.3.4 Design procedure

The design of a gantry girder is a trial method:

i X 'hhnr i Tor 'Ennri tudinal movement e |
.._.I"'

;.r\. |1] 1 k3

Y.:[ — 2o Trolley liridge

gy

1. Finding the maximum wheel load on the gantry girder; The maximum wheel load occurs when

the trolley is closer to the gantry girder.

W, = Weight of trolley + Capacity of Crane (Hook Load)

W, = Weight of Crane girder/unit length
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L, = Minimum appeoach of Crane book i.e. dastance between CO of ganery girder and Trolley
L = Span of Crane gindcs
Take 3 M, =0

[ L,_-_J-l-":lu".,-_ L, %T-i-"lnr-rLl

Tk ¥ ¥ =0
H,+F:.!, n"li'l',_- L,:+'|i||"-|-
Alter solvimg the shove equatians, we get,

LWl £l
R, L[ E + Wy (L LI]]

C

Therefore the wheel loed B, of Crane girder is distributed on Two wheels of 2 ganery gindes
© weh
2
2. Finding the maximun Bending mament in e paniry girder des o verticol loads:
Afaximum Bending mimenl.
BM = BM due w0 (max. wheed load + Impact + DL of ginder + Seif weight of Roils)

The maximum bending moment due to wheel lcads oecur when the CG af wheel loads an
ane of the wheel knads are equidistast Fram center of ganiry girder i.e the quarier distance of th
apan of whesls must coincide with the cenler of U girder,

d o 4 "
T ool I o4 i
A - it B

whesl boads T
t — ]
- L

H.q_ ] R'F

Where L= Span of Ganory glrder

1. PFinding the maximus Shear fovee in the gastry girder doe to veetical Jooads:
Mlaximupn Shear farce,
SF = 5F due 1o (max. wheel load + Impact + DL of girder + Self weight of Rails)
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The maxsmum Shear force oooars when bath wheels koeds are on be gicder and ane of the
wheels is at suppan.

_R' _.F:l-

W= - 1.!.'_?
L+ d l

A @ L _||r: B
e L
2 J

i e i —— . L x

k. Rn

Whire d= wheel hase

4. Fanding the maximum Bending momént and Shear force due to Lateral farces are shonllas o
the steps in 2 and 3 and Referring so 1557 5(Part 2 1987

s % of the weight of the crab &nd the maximum weight of lied by the crane For EOT
CTaERES.

* 5% of the weight of the crab and the maximum weight of lified by the cane Far Hand
aperansd Crises.
This boad should be destribuned b0 all the wheels of the crane

5. Selection of Prefinvinary section of the Ganiry girder:

The selection of preliminary section of the Ganery girder Is based on irials sections and an 1-
sectice with 3 channe] section on its top is the mast sulteble buil-up section Far the gantry
girder.

Economical depth of the girder = %

i 2 L L
Compeession Mange width = W o an ' prevenL excessive lmeral deflection
- M
6. Cabculate: 1, 1., and Z, w —E
1.
N

i,{-:iﬁhac trial section is $0% to S0% greater than the required o resist comblmed moment
ElY,

7. Uheck the moment capacity of section & per IS800:2007 clouse £.2,1,2

8. Check for buckling resistance wien the top flange (compeession Menge) is mol
suppocted as
per LS800: 20K)7 clause B.X 2,

% Check for local crughing for concentrated boad poings (whee) reactions).

ﬁ
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i0. Check for maximum defection upder service koads.
11, Design the coangction details.
Probdem 1: (WTU Junedfuly 200 L, marks 700

Design a gamary girder o an indusirial shed to suppoet an clecric owverhend traveling crane
using the fallowing dara:

Crame capacity = 200kN Welght of crab{Tralley) = SIKM
Weight of craneiexcluding trolley = 00N Span of crane pinder beraeen miks = 16m
Minimum approach fof crane kook = Im Whee! base = 3m

Sgan of gastry girder = fm Bass of rail pectsan = 250N
Height af rail sectice = Hlmm Use f, = 250 M

Dieaw 10 & sultable scabe following! marks 33)
2. Topview (marks 14}
b, Frontview | marks 143
t. Section of Gantry pirder (rearks 07)
Solmion:
Caleulation of loads:
I, Mertical Joads:
Self wekght of crane ginder W_= 300 kN
Self welght of crane girder per meser kesgih, W, = J0V18 = 16.67 KN/m

Weaght of Trolley = Bl kN

Crane capacity = 200 kN

= Crane b, W, = Crame capacity + Weight of Tralley
= M) + &1 = 280 kN

280k

| L66TKNm
=14 ol p
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Take 3 M, =0
R, HIE:iﬁaﬁ?xlExgHmﬂﬂ

R, =4144T kN
This lasd R, is distributed o tw whesls,

<~ Lowd on ganiry girder from each wheel = —5  =N24kN

To allow fior Impact etc., the above load should be incressed by 25% (EOT cranes)
S Design load = 1.25 x 207.24 = 250,05 kN
<+ Factored Design load on each wheel = 1.5 » 25%.05 = 8858 kN
Laternl Loy
Hoeizontal breaking hoad:
Honzoedal force alang rails = 3% of the wheel boad
= 005 = 25905 = 12.95kN
Factored Hormontal ko, F=15x 1195« 1943k
Hormoedal Surpe boad:
Assuming 4 wheels,
Horizomtal Surge load per wheel = 1095 (Houk load + Trolley lcady'd.0

103200
LA L e

100 4
Calculation of Maximum Bending moment:

Verrical Mesdin g Momenr

The maximusn bending moment due 1o wheel loads secur when the OG of wheel Josds and
ooe of the whoel loads are equldistant from cester of gantry ginder

d = Wheel hase = Im; Span of Ganiry girder = fim
J88.56kN JRR.56KN

3 |
= m:ﬂ 7
whe] hainks

o=
i
i
] i
)

R.q HH
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Take 3 M, =0

Rp®6=30856% 075+ IBB.50 = (3 + 0,75 = 1 748,52

o Ry =291 42kN

Ml envo m Dvbomeenn will occur o E,

My = 29142 % (3= 0.75) = 65570 kN =m

BM due 1o Diead Lo of Gardes

Assume Self-weight of the Gantry ginder = 2.0kMim

Given: Self-weight of Rails = M/m = . 3kN/m

Total Dead Load of Girder =20+ 003 = 2.3 KN/mi

Factored Dead Load of Ginder » .5 % 2.3 = 145 kN/im

WL _ 345x6’
L

. Factored moment due to Verical loads = 655,70 + 1353 =471 . 23kN-m

Horieomtal Bending Momeni:

Since the procedure i sime & thal of Verlical BM. we can calculate the BM [or hotizontad

loads by proportioning of vertical kads

BM due o Desd load of Girder = = 353 kN -m

TN TOKN
3 5
a |::|:|:.i 3 P
) whel leads -
A r 4 - B
L C
e ¢ ]
— - L=6m
Fh. RB
_ [ i )

o sﬁ_'ﬂ'-l'ﬂﬂll.ﬂll-lﬂ—ﬂ'l

BM due to Harizontal drag force:
Height of rai section = 60mm = {.0Gm
Assume depeh of girder = (.6m

Eccentricity, e = depth of girder2.0 + Helght of rail = %41}.{5- 36 m
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L=#6.0m

Reaction due io drag foree, | = By = 1943 % .36 =117 kN

L il

'L lﬂ] rﬁ.ﬂ' 10
w R ———= |=l1T&| — === |=2} -
Moient due o drag force o i g ] A5 kN =m

Tatal deskgn moment, M, = 671.23 + 2.63 = 674 35kN-m

Calewlarion of Marimmm Shear Force:

Verricel Shear farce:

The masimum Shesr fofce cocurs when both wheels lnads are on the girder s coe of the
whesls is &1 sappost

JRE S0 kN JEE. 56 kN

N S
s .

B
]
= . fin
Ra Rn
Take 3 M, =0
K, x6 = 380856 6.0+ IBE 56 x 1.0 = 38074
s B, = SR ESKN
, WL 345x60
Vertical Shear due to Dead koad of the Ganory pirder T:—]--- = 10.35kN

Harizonial Shear force due to surge losd:

{ d:l £ 3]
VoW |2-—|=70x2-=|=1050kN
¥ II’IFL [ '||. &

<. Maximum Ulrimare Resction, V= SF (Crane boad +DL. of Girder + Drag )
= SHLES + 1035 + 117 = 504 36kN

Selectlon of Prefimingry Seclfion:

. L _ 6000
Economical depdh Hm#rﬂe:r:l—,ﬁ—m- = 500 mim
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; : L &
I?-mnp-mmnﬂm;gendmwﬁ 30 = S} miy

Approzimate Section modulus required is 0% more than e acual,
B, 674 35x 1P
- —i - — - ————
Ly = |4 3 14 % =
Referring 1o Sieel Tabde, Select ISWEGD0@ 1 31 TkN/m and ISMC300@L512kN/m an
compression flonge ns shown i figune below,

=31Mx 10" mm"

L] Ahnin
:f t.6mm _[
Ml
lﬂ?.:‘i'lriul
- | 600wm |
| M
H ] R =R S D R S p——— b o e s 1 s 5 ¢ [ e I A
07 fmm P E
o
| a
' Ja=
E I Ml i 3
s L7y T o
Praperties af Buit-up Section:
Properties ESVYILEDE 1,31 1 kNim ISMCIHH e LS N
Area LT03E e | 45654 mn]i
i | M __Smm
| p 21 Jmnim i I 36mm
[ 11 mm I T A
Iz : I061498.5 x 10" mm" i I G362 6 & UF mm®
Bvy AR5 5 10 men’ 3108 x 10° mm"
Cyy - 23 5mm

Cefewlaring Moweny of Inerfia of Gantry Girder:
Let the distance of NA of buili-up secthon from e tesion Range (hottam) be ¥
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L7038 » 300 -+ 4364 [600+ 76 - 236)
17038+ 4564

= S600L enm

= _ LAY
T="=
LA

tﬂ L =I1bu-+!1:w.-.
L = [IDG198.3 ¢ 1P 4+ 17008 = (307.6 - 247.597)
# [IN0E = B0 + 4564 = (24759 - 236 = 135542 8 = |0F mam®
/W [z : _hil-ﬁid-lﬂn:lﬂ'
Yoo  (000+7.6-247.59)

=376.49 % 10° mm*

L g = D v * Ly chmas
by o = 470253 10 + 63626510 = 1106510 % 10* mm”*

Calenloting Plastic modulus of seetion:

g i m:fis_m mert
L [
TEI :[ 7 fimen
LY Cimeh
607 o | A &0mm
154mm
Eq|,|-;|| BLTEEL 0 e e e e o e
™ 1 mm
¥ L Iﬂ.!mm J“
L _25(mm

4564+ 230 213+ ¥ 112 = 2505 23+ {600~ 2x213-F)x 112
ARler salving the above eguation, we get.

¥ = 74.95 mm from |ower sarface of compression flanps
Plasrie section medulus of section above sgual area axls:

zrm=zm|m+zcmh*xqmule.¢
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Lo g -[HNHTEIH[H.EIE+EI.EI+¥}

'+ [1’ (90 - TE)x L LAk {74954+ 21.3) - (o0 ; -'I_'f'ljl

+ [Tﬁlllxlljx[ﬁ.ilﬁ - ﬂz-jjl]:,[?q.gsx 112 x 24
2 J

£ o= 8B775 % 10" mm*
Frastic seciion modidus of section below squal ree oo

EPuu""?quF"'zlhb

P [Eﬁ[l A= [ﬁa:u[l —213-740% = %II

i l"_M{ﬁ-lm—[z_x 3I.3]—TI-.EI5£
2
o wane = J20.20 % 10" mum’

Ao dpy = HIRTTE wF < 3929.20 « 10 = 47796 = 10 na®
Plastic section modulus of compresrion Sawpe abosr F-F o
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Egy 2L, 428, + 2,

Z. 2[IEEHEIJR—-]#E[Iﬂ}r{?ﬁxm]fi[lﬁx{m ?5}3:[153-'—32’5]?
i
Zy = 824765 10" mm’
Classification of Section:
Chitstansd of Aange of | Section, b EL E?E;E,..-;_qm
250 750
_T_':ij-ll}
Fefemng to claase 3,7.2 amd 3.7.4 Tabde 2 of 1SR00-2007,
B 1194
ekt T 561 <54 ¢

'II—EII-._EEWF—QHH.EI

2 o ol ol 1 2 o
i 1L

L] [H
Henee It is a plastic ssction
For plastic section ), =1.0
Check for Mament eapacity of section:
Local moment capacity:
Referring 1o cluse 8.2.1.2 of [S800:3007, the local moment capacity for bending in verrical
plame i piven b,

By Zpef i
b1y o Mo

=§1TV <8

10 ¥
My = s '—U—'"m INE3A3 KN - m

250
1.2 % 37649 x Iﬂ's{m'-- L3 ™ kN -m

S Mg =261 KN -m > 67435 kN = m

Hence the section is safe,

Mamenr copicity of top fausve (campression) obaut Yook
1

A
¥
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) 213 250°

Iy = + B3626% 10" = 013604 x 10" mm®
300
_'|'=T=|:F|]'I'I|I:I'I
913604 x 10°
R et 2 5
3 T B09.07 = 10" 1
I]iE I{
- P
10 824,76 = 10 =250
M,,= = 1BTAS kN -m
- LIt 10*

F 150
12 7, = L2 60R0T % 10— = |61 1 KN - m
p— LID=10

i h!-*-r . EE‘EI.] I Fi.]":—l'n
Checkt for Combined Bendimg Capacity:
M
LS BT
a My
674, EI.‘I- 1181
IEIIﬁ'I"E 16611

07314
Hemce QK.

s % 1.0

Check for Buckling Revivimace:
Relerring oo cleuse 8.2.2 of IS0,
The design bending strength, M, = B, Z.F,,

Refemring oo claase £,2.2.1 of TSRO0 2007, The elmibe el buckling scrength I8 given by,

k]
Fopm Ll oy | 14— |
L 20 - |
— I
L)L :
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- g e g S L R

Where,

Overall depth of the section, b, = 600+ 7.6 = 507.6mm
Effective length, L, = 6 = G000man

=213+ 7.6 = 28 9men

Lo =425 x 10F + 63626 % [(Fm FIGGST 2 10
Ares. A = W38 = 4964 = 21502 mey

E =2 1P Nyam®

|'J; uuﬁ'ilxicr'

Radius of gyration, r, g TR =T71.57mm
' w2 [ [ et i
Fen = LIx 1—[ e %‘ﬁ%] = 554,55 N'mny?
[? | 45. zﬁ,l
Referring tn Table 139 of IS800: 1007 For F__ = 554,55 Nisan” and I, =230 Ninen?
From inerpalation, B, = 1977 - I:;%%EE * |G = 554.55)= 19356 N/ qm?

The design bending srength,
= L= 476798 10° ,
M, B 10 HI?J-.ﬁﬁHF-EIIE.EIEI']:H—m:-l‘i'hflsH'-.'—

Henee the section is sqfe agaimst backling.
Check for Miaxial Bending:

The bending strength shout Y-axis wil :
are act there orly 18 weill b provided by the top flange only as the Later| loads
o 2

0

[, 110851 x10°
I-n"'-;'" [ﬂx = TI767 = 10 ifim?

2

; 23 = 73707 x 10
no My, T EGT6S kN - m

iy
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674,35 o L 1E]
AT IET6S
0727 < 1.4k
Hemce QE.
Check for Shear Capacily

Munximum sheer force due o wheel b, 1!'?.= S0l SGKM

=10

Shear capacity = %‘:%ﬁ --%’&:_'ITEL’E—;” =BRL.77 kN > 50436 kN
Maximum Shear, ¥ = 5M30 <00 ¥,
<(hGx BELTT
< 52906 kN
Caice V =L 1"'.1- It Is the cese af high siress, hence no reduction i nament capacily,
Check for Weh buckfing under wheel lowed:
Maximuen Wheel load = 3EB.56EN
Buckling resistnnce = (b, +n,b1 T,
Bearing lengti, b, = 5o {Assame whee dinmener)

Ty = %H:{?.ﬁ = 3152 mm
Depth af I-secison, b= 600mm

d
Slendierness ratoe of the web, Ly, =142 Eul

d, = &M = 521 3% 1T} = 523 4mm

L= 1.2 mm

4
Aoy m AT i-II]-?'-i- =] 1308
Refeming to Tabde 9.6C of L5330 207,
for - = 1138 and I:'r=1'5'[|'l"-l.l'rnm:'.
F_”: | DN e

Pl0E0=[{150+3152)=01.2

= Buckling Resistance = E, A= [{ o ] = STT.2UKN > J85.50kN
Hence QK.
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Cherk for Dellecnim:

Por EQT crane up to 500N capacity, the defloction Limdt is Le
750
Static Load om each wheel on pemry gander = 207 24kN
Whee| hisg = Im
Mazirum bending moment oceurs when ted wheel @ at |.5m from suppan ie when they
symmelrically placed.

207 24kN 207 24kN

r |.5"1\_"' - JF ia- .5m 13

fhm

310.86KN-m - 31186k N-m

_ N
T "

R A R'y

Froem Coajugate beam method, dus 1o symenetry,

M . I
i Area af —.l--du.gnrn ) ﬂix I_?-IJII:'.EII!-J-I-[BHIIJEE]] _ 466,29 + 432,58
2El 2E] 2El
549 44
EI
G5 44
s B, = ——
T H
Maximum deflection accuss at mid span.

.-:'.;::Hmmﬂn!'%ﬁmnumc

1 | 2 15
An ﬁ[[ﬁ?ﬂ_ﬂ.alﬂ:l—[-iullllﬁﬁbc:lj x{ S8 |.:.;|_[uﬂm3,5,.c?]]

4
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Section of Ganiry Girder:

1SMC300
300mm
¥ 22
o I 4 _"‘ L
e . X 76my
§ l —r \‘ Ymn
b 60m
7.6 m
L 13.6mm
3mm Intermittent Fillet
weld of 40mm length @
@ cle lep{ 11.2mm
ISWB60—T
J._ | I I2L3mm ¥

250 )

Section of Gantry Girder

|

...............................................................................

Top View
'I:"“"""""'** ------ B 1I o
EMEI- Jt """ et bt e et - e (1

|-
&00m
607.64 mm
J - "f ). It
+ -
Front View

Outcome

One can be able to know design criteria of gantry girders

Future study

http://nptel.ac.in/courses/105103094/
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Design of plategirders

Introduction

Objective

Design of bolted plate girder without stiffener

Design of welded plate girder without stiffener

Design of welded plate girder with end stiffeners

Design of welded plate girderswith intermediate stiffeners
Outcome

Future Study
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Introduction

In a plate girder bridge, the plate girders are typicaly |-beamsmade up from
separate structural  steel plates (rather than rolled as a single cross-section), which
arewelded or, in older bridges, bolted or riveted together to form the vertica web and
horizontal flanges of the beam.

3.1.2 Objective
e To study the design criteria of plate girder with bolted, welded- with and without stiffeners

Plategirders

Plate girders became popular in the late 1800's, when they were used in construction of
railroad bridges. The plates were joined together using angles and rivets to obtain plate
girders of desired size. By 1950's welded plate girders replaced riveted and bolted plate
girders in developed world due to their better quality, aesthetics and economy. Fig.7.15
shows the cross sections of two common types of plate girder bridges. The use of plate
girders rather than rolled beam sections for the two main girders gives the designer freedom
to select the most economical girder for the structure. If large embankment fills are required
in the approaches to the bridge, in order to comply with the minimum head-room clearance
required, the haf through bridge is more appropriate [Fig.7.15 (a)]. This arrangement is
commonly used in railway bridges where the maximum permissible approach gradient for the
track islow. In this case the restraint to lateral buckling of compression flange is achieved by
a moment resisting U-frame consisting of floor beam and vertical stiffness, which are
connected together with a moment resisting joint. If the construction depth is not critical, then
a deck-type bridge, as shown in Fig.7.15 (b) is a better solution, in which case the bracings
provide restraint to compression flange against lateral buckling.

Design procedure for bolted plate girder

1. Computing the Factored load W in kIN
W =15DL + 1.50 LL
Where DL = Dead Load
LL = Live Load
2. Computing the Self- Weight w in kIN/m
w= W_L/200 to W_L /300
where W = Factored load W + Factored Self-weight
3. Compute factored bending moment and Shear Force
M,=W_L*/8 kN-m
WV, =W_L/2 kN
Compute and Add BM due to Impact if required:
M= 0372 W L?/8 kN-m
4. Finding the economical depth of plate girder
L Mak

ol =
f}"
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S. Finding the optimum value of thickness of web
t,= M/ K £)"°
wherek=d_/t
f, =250 N/mm?
For unstiffened web: (d_/t ) =67
To avoid buckling of the compression flange into web:
(d/t) <345 €,
When transverse stiffeners are not provided:
(d/t,)<200¢e

g = yield stress ratio of web = |/250/f,

For Stiffened web with End Stiffeners only:
(d/t,)=100eto 110 €
For Stiffened web with End Stiffeners and Intermediate Stiffeners:
d/t, )>200¢

6. Design of Flanges:
Width of flange b,=0.3d

. Thickness of flange:

For Plastic section: t < 8.4 b,
For Compact section: ¢, < 9.4 b,
For Semi-Compact section: t, < 13.6 b,

7. Check the moment capacity of section: M, > M

8. Check for Shear strength of the section

9. Provide End and Intermediate stiffeners if required in case of thin webs.

10. Design the connections.

Outcome

e One can know the design criteria of plate girder with bolted, welded- with and without
stiffeners

Future study
http://nptel.ac.in/cour ses/105103094/
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