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MATERIAL  AND SPECIECATION C1-2am)
e — e — e P e+ ot

Construction Material —Ryr Cruit Eng‘m@ew‘na Structures

Pladn cement concrete ( Pcc) /
Concrete ReiNfo rced cement concrete (Rec)

— Prestecced CeEMent concrete CPcc)

Advontages  of Stuctual  steei sechons Vs conerete membe

v Steel  sechons hdm‘ng a H¥<3h Strength  than concrete -
2 More cconomical

3- < Sﬁemgﬂq) > ( Sﬁ&\ﬁgﬁ
T N : ,uuc«ahf e
weight Stuctural  stee scction copcrete MEM

b Fast apd RcmP‘td construction o possible only  with stwee |

S' Ductle Material

Ductl fltt‘:' can bg Measured b-ﬂ p@.}cen‘l‘qge ot
clongation  and Pé_f.ceﬂt)ﬂe of area reduction.

: Change i len L
pPeYcentage of clonqation = J % X100
| Original length

= AL 4 ipp

. L '
Pe*c@—”fage of csfongah‘om > 15/ ~ pDuctile motkerial
> S-i1sy. — Intermediate ductile
Mot
P 5., Brittle mackeriay
. NN ' SN
6- 100+ scrap value
7+ Overall cost of COnstuction is  less.

8 Easy  modification (or) Repairs

SC(’FE'(H NOTMS < —

> concrete = 3
Working stress method  — fFactor ot Sadfety '

Steel = 17— 1

. » concrede — :-s
. v SQ‘fG
Limi-h‘na strecs  methed — partial +5'
R tore )

> S@@(. = )15
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Stect -

SLL(PhuY‘
Tron - . . small <. M@%Q%Se &
/. : of qarbon T s —> Steel
(By +/- of wt. Z7A8%) (By - of wt. con S
_ }o " o ' phosl:horous
AR Nickle ‘ L
Chvome. cte
Mechanical  propevties:-
1. yield strength tfy)
2- Otamcte —tensile” stength (Fu)
2. Hoxdness
- Duct‘llttij
S T‘oucahmess
carbon steel © -

— Mild Steel Fe 0150 (cc\rbon o = O &3) — Low

Fe yis, S00 (carbon = O 27 /).ﬁ Medium
carbon stecl-

—  High Tenstte Stec!
C»lQSS\t“&CCtﬁOD » of Skl :-
Bosed on amount of carbon content -

1. Low corbon szie! YN 0-as/- of cqrbon b:j of. oﬁuseighf)

Ex - Mild sSteel bars used (0 RCC constructions,
Stuctural steel sections  Used  In Steel bmidn“ngs ¢oev)
Bridge constructions -

Medium carbon steel (0:as - 0:6 /- carbon)

hammer e N

R

EKL—'Hicah tensile  steel, Rall, tyre,
3- High carbon steel (0-67/. — i /. carboh)

- &Stone  Masonty “tools, drils, punches c&te:

«"1* .
4+ Note -

By increasing amount of Carbon - conte/it yled strength

of steel () , uitimate tengile  strength of Steel (fW), hawiness
of cteel increcses: However it veduces ductlitty and -fouah,,es

of steel-
Photo Copy By Jains 09700291147
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Shess staln curve : - | 9
<. tigh carbon Steel (cC= 06/ — 11 - )
"CﬂH L -~
l .
!
/ <— Medium carbon steel (Cc = 6-a5f«— O
w S HOMPAT T T T/ 7 7 e steal -
_ £ L. £/ TS RS <— LoWw carbon steel e - 0onc-/.
fy=aso="YL , 4= 50 Mpa, < S (Cc - oras+.)
z’ : *FLL= 10 Mpa
’ .

] - - >
S e
/ Straln (22 xi100) (or) o/ of é_fc’)r\cacrf{on
> ,

OR ‘/~ PTOO-F staln

et © 2% NS / oISEw
S gt ERE ST
- LA 1eit
. G val ,  ERd 3\—15f;y ok gomP
CcNC T s . . J b, P2 32, ‘as, Hyd- i
c Classthcation of stecl - 5122 ??Xde% e
"ﬁ\"_‘,»/' )

) 0N
N geneval  gteel may be two types-

- Re?rrFor'c-Pn? Stect '

0 S’WCELLTCL[ Steeel

Qei‘ﬁ(ﬁ-fg‘?ncj Steel & -

It 8 Used as Reinforcing baws 0 RCC constructi

Desicano:_t@_d bLJ ts yicld Strength - .
- Fe = stee|

aso = yleid Strength ot
Stee

EXi~ e 250, Fe k1S, Fe soo cte-

Stuctuvral Stees! < -

Tt s dsed N Steel  bulldlings, bridqes etc- Designd

by s uHtimate tensile stength. ‘ /

S : s te. |
EX Fe #1Q, \FQ S70 ctc . NN
COdes onad  sStandaords -

1956~ 1962 (1°Tcode book published) ) €Ode of practse
| for use of stuchn
Steel in gencral

s 2007 (3™ revised, L.s-D) building  congtrachs

Is 8oo 1984 (2" reviced, w-s-M)

TS 875: 1987 (five parts) code of pPractise for design loads fo
buliding and  Structures

IS Hond book MOt (steel table)
Photo Copy By Jains 09700291147
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Rolled <lecl sectons:- o
I+ Rolled steel I -scechtons. OF beam sechons | ')
Q. Rolled  sStect channcl sSecton o
3 Rolled steel Tee sechton ‘ : s
H. Rolled Stecl  Angle scction 0 E
s. Rotled/ steet  —tube Sacﬁon ' A
8. Rolled Stecl bars | | . f_
7- Rolled Stec| -flots ’
g Rrolied Steel plates ~ -
&

9. Rolled steel Shaetis
0. Roled Steel - SE{E‘PS

.

|+ Rolled steel T- Sechons (or) Beam  Sechions :-

AN T~ secton May be designated by s depth
welght: C o and sS-c lies Op Same polnt: \. \vl-\r"f
, « Flange
: R A Fitet
Overatll clepth of T-sechon : S60MM  —2_ | “web .
/ (outeyr — outer) -

Egi- An TS 500 ot 7358 N/m

weight per “rumj?nta meter @ 735.8N (Qxxsrﬁ) ‘5"7' ¢ minor aixis)

.C-G\ = Ccenbe of ca'rqui‘hj fe#—) S-e »
S-c = Shear centre (or) centre of —Flexure
Note -

For same welght (same sectonal area) I -section provides
loge moment of inertia  or sectional Modulus About maeJ oY
oxig (z-z bxisg): Hence I -sacton ig boct sechon or mMost eff— |
icient section —for o beam Or givder(mauor beam). |

To SULPPOW: WQ—GEY‘S (Oads  which OLV*e qualtel ~to the
MNoY  axis, More Mmoment of inevrbal or <secton modulus
Teguived ,obout -z axis:

vT’o SLLP,')OY{— locteval loads which ore parqitel o +he
Malor axis move moment Of  Wnerbia or sechen Mmodulus
Véq,uived Aabout Yy -axis-

T- sechoh (s a¥onged 9o-q9s-/ of moment coit be
token cove By Flanges and  web ulill Suppovt Jp-gs.. of sre
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The Juncton betweenr Flage and web is cafled Fille

witt  minimise stress concentraton duce —to hecmﬂ conce paded
|10ads. MOre stecl is Proux‘ded ot FRillet Such that we AN

avold  the web c¥ippling fatture”  in T- beam - The applied load &

PQSS%'@ %*gigh Sh@ogﬁcefw@ then “twisting” witl Aot occur:
ypes I - SeCtonNs L -

I+ Indian sStondard  Junior  beam (TSTB)
C Indian  stonadord Light beam (IsLR)
- Ihdian  Standard Medium weigm beam (TSMB) f l\

%

2

Indian standard  wide flange beom (ITsws)
- Indion  Standard Heavy Weight beam (zsHB)

nh+F w o

Maximum dep‘th Quailable is coo mm (outer - outer)
NGCte i~ -

TSWB  secton  bhas  more (ateral  Rending steength or

buckling strength as OmMpared  wih s counter parts (ISLS,
ISMB, TSHB) "

R Rolled Steel choannel secton :— Wcload)
A chomel sScecton may W )"‘J-‘Z~<—— Flange -
\ 3
be designated by its depth ( o
R =Ny 4 X o .
and weight - 2T tee Z (Mmalor Axis

EXi~ ITSLC 350 at 380-63 N/m

Overadtt depﬁw of Channej = 356 mm

Weight peY YUNNing Mmeter 1 280-6 N Y (minovy axis)
Fjpes of channel Sectons:- N N
l« TSTC ( Junior channct)

- IsSLc ( Hght weight channel) Photo Copy By Jain's 09700291147
3. ISMC  (Medium weight- channel)

b IsMcp (Medium weighf channel  with paratel -Flanges)

S TsGe  (Gate channels) . /

Moment of Ihevtiad e more at 2-2 axig: <o # s
Called ModJor Qxis: ML I8 (@sS ot y-y axis (ony one side area

+then o i€ calted Minor oxls-. The opplied  load s not passing to
Shear cente so -tums‘tma waill  occur-



Rolled stect angle section (©F) L-section 1~ 'S

. Vv . * £
AD ana\@_ secton  may be S ' U (mador
. . ' Ouxis)
des&;jno:tp_d b‘:j Hs width and -thickness '
Ex:—~ ISA 100 X 100X IO - 'S
£
Types of Angle sections:- €
S
I+ Equal angles (EA) ) | v
) ‘ , Minoy
Designated  as TSEA ©Y)ISA O sc Y : i) 8
N !/‘\_;
/ T : L
A H Ex:- TSEA 100% 100 %10 (Equal angles) (7
J, ‘ Tt is o best sechoh of compvessfon
c—A—> member- Radius of gqyration & mere:
- UHQQLLCL\ oﬁg(es
Designated  as  TSA (Angles)
A Exi~- ITSA 1QSX 75XI0

Unequal angles are  best Subted for
& BR—> ‘tension MmMembers -

3 Rulb anales

Desiqr\ofced as IsBA (8ulb angles)

/

Cyifical toad (oY) compressive strength of a member (f,n)*"

Wwod'||740466uIAID MMM NOYS AFAYOTNMOQ

< N (Euler's theory)
5 ,
p = TET _ T*EAN
Cxn LD_ L
. ) [T
P = T EA S "\j A
c=n T .
CS A= I
A

Effectve tength_ )
Leagt vadius of gyrafion
Radius of cag»’o:h‘on IS more, slenderness yaho IS less

= slenderness  yaho:

value wil be more.

then P, y

Photo Copy By Jaing DGTO02911%T
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i‘fcl,ucxl cmg(es uneq/uqi Qng(es L(

TITSA 100X IQCKIO ISA IS X 15K 10
T
100 125
190
=76 o]
{
' [N . ;
| | Sbeist _ [
166 ;’5 C'honae % !ﬁ J
1‘5 \/ J
A4 ""i 7
A= 190 X to
A= 1i9px t0 - g
= tapo
= 1qQo00 ‘ .
V= ARL = UxY = watght— Radius of& QHYO:h\Oﬂ = 1516 MM
Radius of gyration = 1a-i mm obout Minor axis

aboput Minor axis
¢ 7 (miror)

(Pew). = T EA 2.
L-/mzz_)p— - o
( < (mqjo,.)
(Fendgy = TEA
: ( L/mga)L

(PC")z.z > ( Pc:n)wj

T P> (fen)yy then  section will be buckled

Note: -

b quou angte secton onu‘tdes hecakgr minimum vyadius of
gyrvaction  —than unequal  angle Section, ~for same scedhional area
Or welight- Hence cqual angle scchon wilt have mMore axad
Compressive  stength —than unequal angle <Sechon.

R Unequal angle sectioh teage with Hs longer length connects

-to gusscet P'(d:fQ Lottt provides move axiatl tensile shength

‘Hhan equal amje-
Photo Copy By Jan'’s 09700291147
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Rolied steel

tube  Scechons - ~ Photo Copy By Jain's 05700231147

N

/T‘ub@_ sections are des?canoded

adirmension and thickness T, =polar moment O

| ‘ cHONS

Types of tube sech
3 [ N
Rec’congul@r Haltow Square Haltow A Circular tHallow

Sechon (RHS)

Yy U

Rolled sSteei bare are oo ‘tggpes

Y

J’ | Inatan Standard Squave baws

Tndian stondard Rouhd  Bavs

. Designated " as  TsS&
Desrcana:ted as ISRO

EX!i~ TSS®@ 50
Exi— TSRO 20

l 0o
¥
<—50=

?l:* NOte: ~
. Closed /'sech‘ons (Box sections) woill
S‘&ehﬂ-l—h (o) ~twisting Mmoment carrying @chﬁg “than  open
Sectioh  wHh same  sectional area. (of) Ua@tcaht-
ar cections Qre best

2. <olia civcwlar Sections and  hallow  circul
sechions  (or) MOoSt efficient Sechons Qs @ com;n*ess@m membe'r
such as column (o) Studt-. '

FOY  same  weight (Ssame cYoss sectional ord) hallow
circular scgchon Prou[des lavrge value of vadius of- gyrakion
+than golid circular ccction: Henpce - Hatlow circdlar sechons Qure

best gections as o come&Sgio\'\ membeYy ‘than <seld Civeulay

2o Pen) hattows > (Peo) ey (., ) WM

-

by it outside

of thertac

section (sHs) Section (aHs) i_’_::

Prou?des, ht‘cahexq ~orsionat
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Rolled strel Flats (when thickness, t > smm) -
Flat scechong may be designated as e width and
: %}Ckn%s.
EXi—- IOQ ITSFE 10

&
| O —— T«t:;omm
&——p=top=

Rotied steel Plettes (Wwhen t+ =5 mm)i— : —
Plotes Moy be designerted bﬂ' tts I/encaﬂs, width Qne

thhickness -

EXi= ITSPL 7560 % 2500 X 1O mm

L X &8 x +

Roled steet sheets (when € < 5 mm)r-

EXi— TsSsH 1000 % oo X 2.Mmm
by XEXRC\YLE
Analysis and Design -~

Method of Design:-

Photo Copy BY Jain’s 0970024147

IS 800 = 1984

Ve wbrking stress Mmethod ¢ wsM)  —>» F.o's
—> L-F

Q- UVHMadte  LOod de.sign (oLp) {
3+ Limit stote design (LsD) } Ts8oo: 2007 ~——>/Po:rta‘ol safely Fadt

Saofety Norms:-

Yield stess

Factor of sSafety (FOsS) = :
wo'rka'na stess

N

N
' Utimate 0ad :
Lood factor (LF) =

LWOTking (OY) sService lcad

Working stess method (wsM): - ( TS&0O0 - 198 k)
Stess swain curve of Miud steci: -

p = PYOPO"HOI\OJHH tmMet
C = clastc limit

Y = UPPe_\r ::fie_l‘d ,o'ca‘n{‘

9 = Lower Héfd point
99, = plastic yleiding

O = VNt shess ,_oc?lﬁ'
£ = —farlure Strece Foi‘n{-—
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Tn wo\rkt‘nﬂ

oy T
¥

stese method i Is assumed  that e Stess ¢

dGSlgﬂ stresses are to be calculaled —for various Critical foad O
combinations and  members  ave  designed for Working  loads:
For scx:f‘ehj ot stuctural  Mmember wOthﬂg Stresses due %

-0 various working toad combinatien sheuld be less han Are
- equal —to /Pev‘m?ssib\e sStesses:

£

[

permicsible shtesses & +Hhe -Hacton oF il <ﬁ&ﬂgﬁ\ of -

e maderial  which s ratio  betueen  yied gtrengfrh"tc Fachor of

S

te wovKEnca
R wOrkimq

3- oY Kl‘ma

pPemissible stesses (allowable stesg) TS 800: 198y, - -

[
.S

safety of stuctwral Member design veq/w‘remﬂfs

stress due to DL v L L < Pevmissfbre Stresses

Stess due to O:L + LWL PQYM!SS!le shesses

—

stess duce to Db+ L L+ WL £ 1-33X% Pemmssuole Shress

fone
I+ Permissible avevage shear stess = s £ — ety L a5 -
: 4 5kt

R+ Permisgible ‘moximum shear stess = O‘Lrsﬂ(‘j —_— 'F‘-'< = a-n

| | . o-trs@
2 -pe-rmissible axiol —tengile sHess = O- 6-({3 - 67

O 6—(:3

[ Pevm'rssi"ble ber\dfﬁg +tensile (ov) comPressiue stress = O 664y
5. permissible  bearing  stess T OISy
G- Pe-rmi'ssibke combine bendn‘ng + Beoxing Strege T O:a0Wy

Minimum  -thickness of mMmailn stuctural ( SGTU&CGOJOHHH Crieria)

Mmembey

te TFf steel

member is  divecty exposed o weather Qccestble

-for cleaning ond Pcn‘nh‘ng. the m™min: —thickhess Of stuctuval

MEMisey

/ghould be more than are’ Qc],uod 40 & mm-

o2 F otecl member 1S dfrecﬂj exyose.d 4o weather and net

Qccessible —fov  cleaning and  painting - The ‘min- thickness is §mm-

Photo Copy By Jains DITOD2SIIT
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RIVERTED AND BOLTED CONNECTIONS

Rivert and Riverting: - | /

Rivert may be designated with its shank
diameter (@) is also cuted Nominal diameter (B)

Rivert may consists of head and shank
and ave made of Mid steel  or high “tenstic steel-

The size of the rvivert (& the diameter of the (7‘7
Shonk- ‘
Ty pes of Rivert  heads - e

Ve : >

N Lo N\ Jerg

Srb.F (or) Rutton pan head \ #lqt cowrter
(ov) Round Head Yivert Shank rivert:.
Rivert '

14 I «FE = |
\ d ;"_> : O”i

& \
Lg = crvip length of rivert

B<asmm, o= gpri-smm

B > &5 mm, d = & +2:-0mm

Nominal diameter of vivert (G-
Tt e & diameter of rvivert before 'rl\rev*h‘ng proESS
Which e also same as Shank dhme—ter Of Tivert-

Vi
ol

WO [Iy104BBUTIAID MMM NOYH AIAYOTNMOA

o/

<« Die
T1TTT Applying lood -then rivert compressed and
y filed the cmpty portion and form o Head
Fhoto 60/9(7 Ey J&Z/H’J e ot bottom side. This pryocess is calied

Rt verting process:
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Acsume nominal  diameter  of rvert by Usfn? UNWINS

—formula

¢ = eordt (P tawe n mm)
P = rarJE (@ tac in am)

+ = thickhesee of the connected member

Gyoss (o1) cffectve diamester o€ yivert (d) 2 -

Tt e the diameter of Yvert Octror Tﬁuefrh"nc\) process

which (& aled scame as diameter of ﬂ‘u@: hole -

ad = 5254—1-5 mm(¢$.asmm)»
d= & +ao mm (& > as mm)

Fov/ Calculoch‘ng the shtength of vivert used gross (oY

ctloctive diameter N CiqLLQ:Hor\.

Clacsiication of Rivertg:-

Ariue) Vivevss.

Bascd on Mmethoad Of D?iUlf\a —fovee ¢

Q- power dviven  Yiverts (umrForm pressure  can be apphed)

Tt hove a appvox:m'telg Q0 /- highey s«f.rengrh
—U\Qn hond CiY‘\\)ef\ yiverts -

b Honal dyiven Yiverts (1oad may be Sometimes e@acentric)

Based ON Method of Picxc}n% s -

o workshop riverts ( Better qualtty control may be achieved
~for  riverting)

N
NOte -

Field riverts hove approximadely (0. (esser  Strength
than  workshop  viverts-

=2. Raced on method of becl-h‘n,g:w

A- Hot driven rviverts ( viverts -may be Sublected o High
‘tempevo:tuve)

b- cold driven riverts ( Y«uev-hna Mmay bce done at novmal

NOte - -(-QmPevo:hLve)

cold driven vivert has velktively higher stength Hhan tHot

y Photo Copy By Jain’s 03700291147

/ N .
b- Fleld viverts (ov) st yivefts (qualiy contol May loe ]oom)-
N
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Boits and Borh‘ng S - 3(

tead
‘ q = Steei washey
& tea A l - L
3 — S
T —ld e—fshank f*&,\,m&
A= ) Theeaded N .
l portion 9 = C&ip length of okt

Rolt may  be designated as =
M = Mebic size

d = Shank diameter of bokl /
L = Length of bolt

EX:- " '
X A bolt Mmay  be dﬁ%ﬁﬁesked Hex bolt designated s
Mie X 70 vyefers (o 7 '
(@ shank dia of bot is 70 mm Hex = Hexagonal
(b) Length of bolt is 16 mm \' hea
(@) CYoss sectonl areal 16 x 70 em> O

(d) shank dia of bot s e mm

Tudpes ot  BRolts: -
t- Unfinished boMls (OY) black bolis
Q- Close -tolevance botlx (ov) finished bols

3- High Strength  friction grip botls (HsSFGB) 4

d, = d+1.-5 mm

(o]

Y = ciameter of  hole ~
o

= Shank diamcter
Types of boted (ov) Joints (or) viverted connections -
(Shear)
Rofted.  connechon may be two Types

b Lop connection
Q- Butt connection (ov) autt Joint

a- single cover butt connection

b Double cover butt connection

Photo Copy By Ja/hir/ DG7002911%7
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Lap connections (ov) Joints -

\
geoy (o)

Sincale viverted  lap

connhecton

esS
ng S st

R EEEr S
' i
S S
i : !
R A --G--

Double ruerted lap conhe chioh

Rutt connections (oY) Butt joints: -

o single cover single vivert%:l butt Joint

ol
co“e{‘?\
[ / /—\L? s
;rt: I — e X
Main plate » :

b- Double cover double riverted butt Joint

A %
* Note:i~-

Eccemﬁc&g ?S 270

_Lh T 1. "¢ ast/, in this connecton-
= | 1{ T+ :
I % b 1;151:
Ny —

N P il O desircxble -+ use Aodble over butt connech'on oy

~the ~fouow€m3 Yeason .
a- IN casce of double cover

Cavz:xvi’h:{ ot oad
ceffe of gravty ©f  lood

Hence double covex
(eccen’cﬁ‘cﬂﬂj of toad is
b Ecc&rwid—hj of load exigt in qu connechen or single

coOvey

butt connecthon -

but- connection the cente of

ih one  connectedt  member is  lying with
N another condcected membey:

butt connection 18 Bee fom mMmoment

ZEeY0) ¢

Photo Copy By Jains 09700291147
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€3 b- The shear stength of cach rivert or boi (n double.
cover butt conhection e Q tmes highey than shear

strength of cach rvivert or bok I lap conncction oy

o singl e cover butt connection-

iy - T Y .
o QX %575) ;
{—:: L‘ M)*aﬁ ) «pan \ ~ - R N

= o Spect'ﬁcrxbof\s —for Riverted (or) Boted codnhections:- -
f) N
{0 prtch(p) o ef&) s
{0 —1— '

L - .
I 1+ pitch (P)

. rivert lihes 2 gauge (9)

End cdistance € 2y
‘ 3. End distance

e Edge distance

__||_,_@___ B -6 -
N/

{

";$'6‘7 -O—--0O- - 6--

1

Edge ] - -
Eelde distance?

(Lap connection wrth chain PanQm Of ﬁuev-h’nci)
/

P = 1600 kN

Woo|vio4B6BUTIAID MWW NOY AIAVOTNMO

EprEe) £ = 100 kN
A\
<X 1 N= P _ = teoo
h 2R P 100
~— N = 16 NOs¢
S S riven
A A fn = Strength of one
L““"_"'O‘_ Q Yivert
———,__‘____.@-- !7 Lﬁhﬂ'ﬁ\ of connection L)
' 1
N P pe---O - N
{ '
_ . .
| O .
SRS S B
(Lap connection  between wide plates)
: /

pitch - | |
Tt s a centre - cente distance between two Onsecudive
Y‘Wevﬁ Mmeasure parallel s the divection e o (oad n o MmeMbe
Eov wide P(cxbas e ie centre o cente distonce  bohoe sf)

+‘wo oadiacent yiverts Measured along length ef- comechen:
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Gaige: -

iy

It e centte ‘o cente distance botween fuwo adia- s

cent viverts  measured  perpendicular to the alivechon ofF loads

iN oo Member (o¥) H ie a distonce between +wo adiacent .

Tivert lines are bok lines.

Minimum pl‘tch (Pm;,\):»—'

Foin £ 2:S x nominal dia of vivert (2 @)

or) -
P
/
53 Pnin < € Prox

F = Optimum pitch

MMM P’i'tch 4. By

s
A

min XX Q'S x shank ciameter of 8ok

Prax = 12t (or) Qoo mm, whichever is less —for
Compvesslgn membey
Pmax = 16€ (6Y) Q00 MM, whichever s less for tension
, mMmembey -
wheve,

<+ = -thicknecss of ~the thinner  confected  member

T-Qckch viverts of Stitch viverk - -

‘ N viwert
AR

/ r\%/\r\ﬁ

oL

l

Pre—t=

—+— £

- A U

. pitch (P
> N

—

Pj\ = S":fel?ﬂ‘ﬂ') ot

O o &G o O

(zDodi‘)QOvOQ“

e O

One vivevt

TF P> Pnfpieh voers)  then  buckling occur: we avold

auch buc_kting, use stitch (ov) Tacking Tiverts -

Maximum Ps"t'c:h —for -tac:kfnca viverts 1~

be For Pbi'es:'

ngx

324 (o) 300 MM, Wwhichever s less- when plates Qe

Not axposed to weather
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- - whicheuer s lecss, when plates
Pnox = '6t (1) 200 mm, ) P

GXposed to weather:

-,

oy

Q- For Amalé channels: ~

PmQx_

-—
—

—
—

&00 Mm —for compresston member

1000 MM —far tension Membey

Woovi04BBUTIND MW NOY GIAVOTNMOA

(tension)

) [Edusset fote

: : g
#1066 mm S~

Note: -
Tackinca yiuert or <titch  vivert wilt Joint two Or MOT
sections —toge:ther <o that the Joint Scechons Moy behaves AS

Sr‘ma(e volled Sstec| section.

ENd distance: -

T+ s +4he distance boetveen cefte of rivert hole 1o
‘the Nearest Edge of o Main Member OF CovRY plate MEASWE
paratiel o the direchion of a (oad in a member.

Edge distance: -
| ' o -the
Tt is the distance between centte of Yvivert hole —to
NCavest @_dqe of a Mdin }Y\ember (o) Ccoyer Plcd—e meqswe}l
perpendicular to  the divection of a load in o Mmember.

Minimum end (or) @dge distance (Cmin) i~

Cpin = 1°5 X grass diameter of rivert (1-sd)

(ov)
'S X dia. of bok hole ,for machine flame cut edge:

Cmin = "7 X gross dial 6f rivert (ov) dict ©f bott hole,
oy hand flame cut- cdges

Maximum  end Or edge aAistance (&, 0™

Cmax = #t +27mm

! 0291147
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Failuves - of Rivevted ov Botted CONNCCHONSt-
1o Sheqv' “failure of rivert (Ps)

. Be&ﬁ/f\(a “failure o€ vivert (Pp)

Beoxr‘nza “aliwe of Plctte

Shear ~falluve of Plo:te

SPIHTHNE’ “failure ot plotfe (or) Edcae Craqkr“ﬂﬁ

>0 F o op

] Teoxt”nzj “failure oF plate (#)

NOote -
By pvovtdt‘ng MiNiMmum end distance -the "'Fo(iougm% “three
~failwres can be eliminated-
P Becmn(a ~“atlure Of P(o;fe
Q. Shear —fallure of P(cﬁa
3 SPh‘th“r\g fallure of plate (oY) edge CTGCk\tha

_§mw_$g}lum OfF Yiuert: -

e = l VA; I B

7
These -failure may occur  when shear steesseg N
viverts due —to  applied  (Dods Moy Crazeds working sheay strass
(P(‘:Ymissx‘ble Shear stress  of Ty) N riverts . Sheayr sShess o
genevated  In ywwerts becouse plote due to applied fovoes-

»

Bearing failure  Of Yivert -

FerO — ~ Fe 'O N
SN = =+ ) N
( N

—/

‘Qﬂe hale shank o©of e viuert Moy e cyushed when

Plcxhe May be sbonq N beoxing ond heovily lbeaving stresg
N Plod:e may chonge —to press +the rmvert shank -
This -fallue Moy not  Occdy N PVCLC‘H_SQ @xaept P{odves

are stong In  beoying

Photo Copy By Jains 09700291147
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Photo Copy By Jain§ 037002911
P 71 ¢ |
- Foe
7

Tearf'rxa falluwe of plate -

<
i

! @Jﬁd;‘

{

.: @ Jo /

Net Area = (R-2d)+t

7
Shear stress = . L
Apnct (B8-2d)t <7 B> F
+7
The -tensile stess  in plate ot v

a net acction May  exceeds wovk;ncj —‘tensile stesses 0 the :
plate to cawuse -these Hallure - This -failuce may alss oaur wbe
,\rtyev“ts oY botts Moy be sﬁoncfjer than Flo:tas.
Note : -

These ilure occuwrs  where -the pet arca is less .
that portion  caused  failure- /
Strength  of Tiverted  connection (or) Joimts (P N P )i~
P = 11 |
| J— ¢
—

QA Shear stength of Yivert (Fsdi-
~ . ~

Py = sShear area x permissible  shear stress  in rivert (T
— Shear stength of one rivert in single shear

7 = Ty

X Typ

— Sheay Sfjen<3+h of one rnvert 1N double sheay

= g ™ : /

— shear strength of riverted  Joint  in singe shear
o= nNx T x Tug d = Gross (o Efactive alid
K of rivend

—> Shear stength of viverted Joint in double shear

2.
Ps = 22xnx llfl— X Tyt N= no- of Yiverk N Loint
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(b) 8&&»‘}‘»‘\9 sStengih  of Tivert € Py)t~

Q Cjﬂ} ‘\1\”;'

£
F, = b@an"n'g area. X Perm?ssi'bfe beoﬁhg otess i
Y\'IUQT'(,’ CS_P,{;)
—> Bearing stength of one rvert.
— Bean aten ot Tuerted Joint )

Fo= NX (ax+) X Spr

—
i

/ A
o = Gross diametery of  Yivert

t = thickness of thinner bearing plate
N = Nno of vverts in the joint-
() strength of vivert (or) Yivert valie (£, (o0 Ry):-

Pn (O7) R, s smalley Of fg con Py

foa = Shear strength of rivert

Py = beoxi‘ﬁg Sheng‘rh -0{‘— rivert
(d) No- of riverts Te@uéred ~tc>.. Q support An axial load Cp“)f.“-i
| po- of axial l.o-_c\d N p -

—
—_— —

n=

strength of one ivert fn
- ( Rounded oOffF to nNearest h‘zaher value)-

() T@qﬁﬂcj strencaﬁw (oY) Tensiie stength ©F kal-e( Pe) it~

P, = Net cffechve sectional permissible axial -tensile
avea. ( Apet) X stess in plate (e
N N
P. = Anet X at
Anetr = (B~ Nd)+ — Hfor chain riverting

R = wiadth of the plate
N = NDO of vivert holes oF a. sechon
d = Gvogs diametey of vivert-

7
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I

5‘tr@ﬂC3“f’h of  Riverted Joint (PJ-) (ov) connection (e

/
R = P, = minimum of Ps Cor) P, (or) £

= minimum of P, and r,

Eﬁﬁ‘cx‘ehcnj of  yviverted Joint (or) connechion () (or] percente

str@,hcaﬂ-h of viverted Joint:-

It i the yatio pbotween Strencﬁr\ of rYiverted Joint

Or connection —to “the Sﬂ“ehg’(‘h & Main Plccfze (o) <olid plate

71 - Sﬂef\gﬁ\ Ot riverted ot
S*b“@ﬂcaﬁh of maln (or) <old plate

X)Qo

T (wirhout any hole)

/

stength of solid plate  (or) main plate (PmP) = Aq * Sat

A‘J: gvoss sectional arca of Flode = 8xt

S = permissible oxial —tensile strefi%h in P'Cdp— =0-&f

P9 Noi- IS

IS- Given

P, = QCooOo pN , = 60,000 N P, =1, 20,000 N
P = ‘, 80, [alaYa) N
< mp | .
Ch /
PC_ = mMmimhuam ofF PS ov) Pb cor) Pf
fe = €c,000N
' = fe s
L= "= %ioo L
Pm’: 0% o P
v e 35\“ .@@-? j;\e':é
= 60,000 X {00 /”“/\_6 1"»?“)\ ﬁﬂi“:\\‘ Co‘{\ i
: SIS PR
180,00 BPLar® Wi
' © Giﬂ&f’ p 66’5P*bx6(§1 OOQ‘
~— ’ ‘\'e.
N = 23:337 R

Photo Copy By Jain’s 03700291147
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P-g NOi- ik
7/

e Ve =10 cM

MOXIMNUM Piﬁ:h of rvivert —foy —tension

Frnax

= 16t (or) QO MM (or) acam  whichever s eSS

= 18 K1
= 1scm (ov) ROcM  whichecver (s less.

Pmax = 16cm

Q. Minimum pitch of  rvivert (= 20mm)

fi

?

9
SR

Pmin

M elNeWeY

{
1

zl O O Ol
! 'O O o,
¢ 3 S ered Dt P ;
= Wy =)=

Stogqeved pitch

ov) Prax Ctension) =16+ C04}. 200 MM

Reeled pitch

(o0
AHernate PPtch

'”C’ecsedé—- Mu[-h\P(a bﬂ | 1+5 ~for both

Pnax Etension) = ai + (or) 200 mm

bmm( (compression) = 18+ (or) 300 mm
be increaged by soY.

(6, t+ are n MmM)

(D, are in am)

Photo Copy By Jains 09700291147
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‘“‘ Efficiency ©Of Tiverted confectioni-
e 7 = S’trehcaﬂ\ of the riverted connechon X 166
£ ' Stength of the main plo:te
n = _fe X 100
PmP 5 .
P is minimum ©Ff R (on B (oV A N
) N Q
» P (00 P N _
o Q
{ — /-
= Anet X Sat \§
S
Pe = (B-nd) XtX ey g
N
Pnp = BXEX &5t §?
TE AP P P S .
N, —< ¢ 10\ SYW_H-MI o S
me’ Pm,:- N
= Apet X &
ot Lok
A X & at

U0 '||7404BBUTIND MMM NO¥H AFAVOTINMOA

= (B-nd)t ==
KIOO :
e+

T+ fgr, ,7M = (8"‘”‘?')%100
8

For diamond  vivertng = (B—‘d))(lool -+ A=)
| )

EXi~- Axial Joad P = Goo kns

Pn = 100 KN

n= _P = ' &00 = & no's -
2 Kk 2 cover plate
'» ! 200 ! 200 kS
. 0 kN S 100 e[l 160 KN%/E 100teN 1) V"/ % g 60
7 0
& cco ka4 roorn{A] 200 kn4 om” /) ) ] 9——%’
P =éoo A= Ry § % N ZEmZERZ I
o kN L7100 kN A7"’>IOOKN/ > {00 kN /) g
o l ’ { madin Pl&fe
' b baoi L a0k
‘ KN,
i DX 3
. ;.L (> o
SR T /!@“’0 e o @ a
< 60° -+ RO —T> :' ’
\‘@lw \)@vw ~ @mo " @ @ @ | J
lo (PQMP a0 = (B-2d )t R Ex¢

ChO‘n PthQT‘ﬂ O‘F Y;\)@,Ytl\ng FPY.. . .~ Rt e




€ -
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Stogqgered pitch’(or) Reeled (or) Atem-© "

J = 3 A . ate
i [ ! ;é-'—‘"“"‘*—-v,' . pirely £
T . ) |
: @ ¢ ) Q ,“ C:} @ O ,] ) P i\/',
lrer 0O ¢ o} 11 © o o 0
) ( CfD f i 4 V ! :'
o 2! ! ‘ \ &
Stogg@fed PO:H—G ™M of rivertng
(. 2, 3, . )
——" : T *\”\
24 °© 94 % o -
-~ \ l M !
~F © L -
! - j d) .. © - | .
R et . —t . - CU{‘ "ﬁ’ﬂ_g
j 2. 30 N . .
§ DTQMOM ’DOIH'(B %) O—f— Yiuefﬁ l’\a POYﬁO/}
Note: -

. Tt ie desirtable 40 use deouble cover butt connection with

ctamonad cover Y?ve‘v‘h"ﬂg or bol-h‘hca ~for The "Fonomi‘/\g YROSONS &
a. Efficlency of diamond pattern  of viverting ls  Move

M = (3;d>><l00
Covey P(o:te stee! Moy be saved (u:)e&ahi— of stecl
requived —for couer plate IS less): Cover plate steel May ke
savegl N cliamond  pattert  Of  vivering-
cr width of main plate  requived —for diamond  pattern
ot ’ﬂ'verﬁnca s less-

g = ,__P___ +Nd
txé‘cx{*

Nn=1, —for dtamond pattern (At sechon @O -0 ONy On”e

yivert . S0 n=1)
N ' ~N

Permiasible (ov) AllOwoble sbtesg in LL)GTKshoP riveyts - -

Type of vivert Axio_i tension (e, ) shear (T,;) Bemtng(a—ﬁé_,
(Mps (o7) N/ (Mpa (OY) N/mp) (Mpa) |
Powey driven (00 100 300
Hand dvnven &0 80 250
Field yviverts Qo Qo 290
Note -

For -field vyiverfe -he above peYMmissible stregses v
oecreased b'j O /. -

Photo Copy By Jain’s 03700291147
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The obov
ove to be

are considered.

incveased by ase/.

|3
e permissible stesses in botts
wind or carthquake lcad

yiverts and

when

/
. = | :
T | When width Pfode is very {a
: then consideved pHTh length -
. ’ . [ ‘ 3 |
" O ?’O [ 2R ]
P< { 74} R
f (‘5 \ O O (’
i
¢ |
. 1T H- O
P <& ; V .‘ECHI ; |
Nz | / G20 S R
- | (
& &t0— L —> T 0 o ‘( -
‘ N
— D b |
f; = nx_LleL X Tog 7 f
- P =(e-nd)tx
t = ( . X &
P, = dREX Epp KN at
' =4P-1xd)t K€t
e = (B-nddt X sy,
| = (P-d)t X Spy
Y: < PH,—ch, yL-—_«_ (B;nd)moo
n= no: of riverts N (P"d>)(100
according to pitch P '
= Ct": rivert + L vivert) :(&‘S¢ ~ ¢) ¥ 100
2 Qé§¢
N = 1 Yivert = 60
0 Gviven
B= 30acm, . t=t1omm = 1cm ¢:|gmm o
= -9%cm
/
Apet = (B-d)t
= (30~ 1:q5))
= Q&0 CM
" Proax = 33t (or) 300 mm

n

I8t (oY) 200 mm

Photo Copy By Jains 09700291147
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fs

= ax aXx ig_dlx rl\:v{_ [IS{Pdr\OﬂTO.m]

(Ax Srivert) P ,‘+d://

IS Gituen

leng

fe = 60

Pb:3§

P-L—: 70

P = 700

d st §cxcjvcm'\)

PR {agram

sheay oo (A vwers)

KN

KN

KN

KA

Fon

mip ofF E.; (or) f’b = 35 KN
N e
Pn
= T00
35

N = 20 NOs

Photo Copy By J_d/h’f 09700291147
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ONIT= 2 (%

WELDED CON NECTIONS
—~—reee T e e

welded Yod
(or)
clectrode

> p

= ic oYg

welded classrficaton:-

— Silectrode holder

Flux cooted

(T>3600C)
—] «— Steel MembeY (Metal Members

—

welded cilassification

{

Fusion process

1. Electnic Avc wetdirg

( For metallic arxc weld‘fna

Q- Ghos w@_lch‘/\g

Most commonly

PYOCQSS .

fi\ducmto.cacs: -
S-5- Beaomg

M= WL

AN = Vx.!\l3
moX

EX: -~ foHedl or rivert
iointg

PTesswre p’roasss
. Electic vesistance welding

Q: Foree welding

uged' N <Steel constraction s Fusion

/
Fixed beams

M= W&
8 N
A - wd
moXx —
I ET
{\i\/]
jg‘ iAMcxx

Exi- welded Joints

Photo Copy By Jgins 037002911%7
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Type Of welds: - ¢

(. Filet welds (o0 Lop welds 'S
Q+ Butt welds (ov) Grwoove uelds e
3- slot welds 'S
* G

. [Dlug Joelds

D@s?cjn' of -fiilet welds (o) LG.P welds : -

MiniMmuMm  ove oy -

I <& 5t (Ts: 800: agtk)

X 4 pt (of) Lomm Wwhichever s more (is 8001 2007)

Nevbs 2 - + = thickness of -thinney connected member

—> B s-tor?dqu CvVoSs Sechon of ‘ﬁ‘"é{' U}eld is Ra‘ght OJ)%[Q
triangle -

— K. Fittet weld symbol s %

—> % stondard  angle —for -fiitet weld is  #s°

— RAilet ‘welds are to be Pyoun‘ded —for | Face of
soihing two drffevent members iy -two

. S G'7916\3 '
differeft- planes  (or) when -wo different PN, 47@59&%\,,'21;»58
Mmembeys  which on C:Lma(e. J \ we’g'

— Fillet welds are to be designed —for covner of  Tee of
Sheay stess only-  Fitlet Weldg may Chanee et el fllet
(ov) Weid

‘o Rl in sheoy: , Root of
Photo Copy By Jain§ DI700291147 et weid
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<

It is the distonce between corner of Rt weld O 4h
—toe of -fillet- weld (or) & s Minimum  leg length of the fiet
beld cross sechon:

Size of Rilet weldi-(s)

Smin € S £ Spax | /

Minimum  size of -filet weld (Smhin): -

Smin depends on thickness of 'tfﬁ;mer connected -Mmembe

I thickhess of -thicker connected MeMbery-

Ovey (mMmm) Upto ¢ Including (mm) Smin
O o Mmm -3 mMm

QA0 MM 32 Mmm & mm
32.mm S0 mm & mm

Moximum  size of fuet weld CSmcm'):."-.
Smox depends  on
- Type of cdge of a member
EXi- Round «dqge (or) square edge
R Thickness of -thinner connected member
3 Sy fOr sSquare edges

EXi— DlO:th 5 "—chfs e
| angle between the weld face
= 1+ S DAY ‘\/ 9

+
his ts N | : £-= 1SN GoN) Sy
Lﬁe\de— N
C\;owq‘c(\ L~ “J max
N
Sy = t - 15 mm (for square Gdges)

b Spay —for found edges  like edge of on angle (ov) Flange OG
on I - sechton

t/y
Sm =

.c],,,

Photo Copy By Jains 09700291147
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Effectve thvoat -thickness (&) ¢
Tt g digtance between corner ~F {

of -the -Rilet weld —to the face of the | o

fitlet  woeld- Thvoat e the wWeokest plane o] Foce of the

iN the Attt Weld cypss sechHon , l / < fltlet wald (7

N [™ <~7;4-rs4\\ T p
_ ¢ - (7
[ﬁ %J\/ %, Yoo of the

P
et wely R

t, = Kxsize of fillet wekd cavner of o

“the —fitet weld

S

'_L_,L_/:— K-35

\

<’ depends on ana(e between the weld -fces (o)
—fusion -faces (x) and sSlze of Riet weld .

Angle betceen weld faces («) . value of k.
600 g qco 0.70
qi° - 100" 0-65
o~ (oe° D+ 60
o7 ~ 113° : - - O-ss
Y — 190° o-so |
X =90
/ Sirae t. = ,i (or) sin ng = ty %l
X PY e g S PR
'tf: ©707<
~ ~

Exi- The effective -tHwoat thickness of -huet weld OS
shown in fig is.
®) Owvs b) 0:65S <) 0-60s d)0O-555

<\§?°
x = 99°

- S s .

Photo Copy By Jain's 09700251147



o Effective length of the ~fiuet weld (Ly):-
L
¢ D

( ¢ B [ 222

s End 7 p
Yetueng cs%

o —

o 3

—

L; = Ltength of the side -fllet ( tength of Lop)
Lw = Effective length of Riet weld
L = Ouerall length of fitlet weld (or) Total /Ier\gﬁ‘\ of fiuet
S = stze of the -fitet weld.

Note: - |
End retumns ~to be  provided  at terminating enas  NOt

less -than & tmes Size of weld  wil Minimize Stress CONce
todtion  due 40 —tensile  1oads oy .Bendi‘ng Mmoment -

L= L, +as

Ly=L -28

Lw & 4s (or) aomm whichever (s more
Shear stength of fillet weld (R):-

Py = EfHfechuve shear ovea % Pérm}sggbld shear stess

N 1N fitlet weld (Tyed

/
—
o O
(1

Lot 'Cw:]

Woo'|104BBUTFIAID MMM NOYH GIAVOTNMOd

PS: LUJ(Ks))(’CV_F

Design of slot and plug welds:-

b

id , o> 0

~ <> P [;]
y @i(:\ N R
777777777

' | Sectien A-A
P9 weld Section A-A Siet ukeid

w
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-

o

ad = diomceter Oﬁ %;Slotrf
b = wichh of ‘the slot 8
R = covrner yadius of slotted hole &
/ c = clear distance between the Slotted holes &
+ = -thickness ©f the member which s having slet C
o1 hote S
NCriee . — )

Plug welds and glot welds May ke used along
Wih -Atet weld wheh sufhcient length of weld Not O.U&Tthl!é,,.__
to hove move shear stengty —for Supporting gived  (oad-

s

plug welds and siot welds will vyeduce unsupported
aimension  between filet weld €0 that (Dcal buckling f(:culmre!’"_

may be checked: | |
Width of -the alot or diameter of —H‘\e slot gshould

be moe than are equal t© asmm and also <hould be

more than are cquat to 3t

b b (ond > 2as and also > 2t whichever € more

2 R > (St and olso > 12 MM whichever s Mare

3. < > at ond also > as mm  whichever is More
Design of butt (o) Groocue WeAS -

y . . am

3! ceinforcement (0-1S MM = 3Mm)

L

—>

, 1

Butt ©v) Gvooue weld

Types of butt welds
) ( o
Iy | \
Partially penetrated  butt welds Fully penctrated butt tweids
(QY) S{nq\e butt L,QQ\dS (OT) Double butt+ we tds

ERI- Double ‘(', Double

Exi- Single 'V, single U,
Double 'T/, butt ek etc:

Single Ll elds ote



Type of Butt Dicgramatic symbol Throat (i)
e _ weld Representadion thickness
N ., = LN 5 .
) Single v == 4 > v =t
. , ) )
single ‘v’ SR A O
& ™ N - ®
' /
Double ‘v’ > X +
9 S Gur
o N
—
O Axial strength of butt weld - (Tg): -
L N
O T, = Cffective sectional area X perMissible axial stees
Bl (57e)
z :
é | Ly = effective lergth  of the butt weld
< te = eﬁ‘eci:iue Hwvoot thickness /
0O = 2t for singe butt welds ke singe v, single U+
< 8 ‘ | B
ﬁ 'te = +, for double butt welds ke double v, double U
)
8 t = thickhess of Hthe -thinneY connected Member
TI \
Q Permissible gshess N wWeld —for mMid Steci Mmembers: -
.j=> - permissible  shear Sﬁési N weld Ty = 108 Mpa ~
o \ . .
g Q- P@rmissxble axial stess N weld, sy = I1SO Mpa

3. permissible bending compress%uc: (e bendt‘ncj tendile stess
N welds She = Sy = les HMpa-
Note -

The above Perm‘ggtb(e Stesses Qe Mc}sosed by
Howind (o) earth guake  1oads ar 1o be used in desgn
Calculadtions -

The above permissible Shesses are decreased by 5/ o

Site me(‘dtng (o) —fieid uje(d"ng
Photo Copy By Jains 09700291147
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p-a

i

-

NOL- 2.2

Effectve <scctional (sShear) avea = LxE,

= Ly (0078) e~ standard  value ‘
=078 X Ly,

Ly = R00 mm €k = I1SC Mpa. t=12mm

Throot thickness, +to =

Axial stength of gutt weld, A = Ly AkX &Gp

Given = 3myf @t LW MpA

v

sSevice  load Qllowed,

P=Fa = Lyt R T,

= zoox(‘?rs) XIso

= 225 KA E

i - :
. = (3X180) X (0-7%x32) RO Iso .
= 2,95 3 '
102:95 X163 N P = shaay o along

= 10395 KN

= omm gy =20mm =

Sy = 150 m pox
load = P=Tg = Ly ter 53y

250 XIORISO

f1

N3
— 21X 10° N

= 375 KN

T = 108 Mpa.  t=iemm
MINTAMNUM  Site of -Allet weid
Smin =S = 5Smm
£, = Ks
= 070X S
:.{-S’ mm

~fture. plane

t=1o0mm i
5
=) -

Lac2s50l p > P

mmy — ~N

7

j——% =120 KN

i
16 MM P = 120 KN

g T 1

Photo Copy By Jain’s 03700291147
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= Lw'“tt' ’CV—(:

-—

= Ly ks- t\H’-
By Qq/ucx’c%ma P:fi: —

120 x10° = Lys® (0-767%X5) % 108

Lw = 31dipa mmy, —

oo

= . N +
L L *“L_J 100 +ton

3

Equating load P < py :
p = Lu)'tf: rCV-F ' IOD,\\ Yoo kA
Yoo 12 mm _r ]
Kng
OUG'TQQP L, = Ly —260

2y

Foctored (Ooad = LR sevwice load Cor) u\o-rkma (cad

= 3 X 200 =y P X YOO o 266.67 kN
X,_ 1 s
Maximum  sire of weld which s def:end?nﬂ on thinney
connected Membey

Sﬂm = £ -1-S -
s o % » .
= 8-S Mm -
Bkj czcbuccﬁma P= P : ) y N
266%I03 — Lty Ty

= Ly kS ’CU‘F‘

= Ly % (0-707% &~ 5) X(lov&)

—

Lo < #1139 mm

Owrlap, L= Ly~280
22>
= YYy-q9- 200
2.
- & mMm

Photo Copy By Jain’s 03700291147
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'0- Allbwable  stess  in plate, e

X y ] '
Ast = 1506 Mpa 40/(!" /4 “
S \
+ = 20 mm < S Iecmm
B = IS0 mMmm 7%0#/////// I
Size of weld, S = )5 mMmm <150 —>
Thyoot "th\‘ckncéss, t, = kS
= O TR )2,
= 8.4 mm
Auef&ge Sheoy Stress N weld = *P\
Shear orea
= _°p
- Lw.-e'b
FUWl stsength 6Ff plate y
9 Pl ’ P‘t =P = Agfoss X &
Y, _ = (1sox20) X IS

= Uso xio*
shear are of -flet weld
Ae.- Lo ®ty
:[[QC SO +70-72) +50 | x Tr(GQ)J X (8&4)

Ae 3 STIL MM

Avg- sheay stress I Afillet weld T = ?f’_

[
= ysorio?
\
S7Y
C =78-79 Ny
Q NOLt-23
PQ NO o N
I+ L= L42s end
Yefur
3 ginys =
<

[

07s Photo Copy By Jains 05700291147
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e Alowable stess in plate

15t

S = 200 Mpo. 200 N

“

Thvoat -thickness, 4, =Ks ) 3

-~

Alldwable stress 10 weld Ty e = 190 Mpal

Size of wétd,‘ S = eamm

( 8%)
¢
S’cfemgf-h of t1somm plate. = Ag * sut

= ISOXIDX 200"

= 3o RIE N

Stength of 100 mm Plate = 100 %00 % 200

= 200 «n

. scfe lcod altowed s 200 x (o3 N

BLJ @fa}-lctb‘ﬂg P = P
Lo s te ™ Cup

03

*t
200

Ly
Eotr+tee) X 42 X (100)

Lie = y78. 5 Mmm

L‘ LLL) — oo ) -
J 5 -

1

= 1
N 2& M <

(- Ly =100 mm, {e:gmm 6'_‘{__,(:5—155

e Given &= €mm

‘g =007 s Shength of butt weld » Tg= LyteS
=d' 701 X€
TS = 10X BX iSO
= Yoy mm |
= 20 %103 N

= 286 kAN

/
Photo Copy By Jains 03700291147
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ONIT= b o

ECCENTRIC CONNECTIONS | -

' ' G

I Bracket -ype Riverted Connection - ( Elastic Analysis):- o
" P (

< e —> Fa m, = o

i | N

/ Y ‘6/(§R ) { s
(@) E QO Fmé Ng 2 P

H=pe ‘ Fa N\, /o MFo

o o g 625-5’4—’-1-33 P

7“\ E 0

v gvacket plxte fa “m A R
//"MA'_’J' P Y * @\%’Fma
strecl / b
columnh . =
R4 : N
@ R:)__P

When load (o) Moment is Iying in the planc of

Rivert (oY) BOH- group: bce)
Rivert qroup s sSublected -to, I ,
< . “L AV
v Divect  Eccentic load (P) P M
. : i ‘ll \L

Q- Twish‘r(ca moment (M=rpe)

p= Eccenbtic load L\ﬁ[ik—;/‘

e = distance between the C G of Rott (o) Riv
group ‘o e qoph‘eof load line:

ert

|8 2
—5 Vevtcle Shear fovce (N any vivert Coy) BRolt duc to P

S E = P N
> n

N= Mo oOf Ywerk or boHs PYesenr{— 'n  the conhectdn:

—> gshear force N @ach rvivert (or) bort due +0 -tusisting .

moment (M) & Fy:

M- n - P-c~N

Fm =
/ gan* £

2 2 — 2 b
2_3—1 = 91\"—312_“- 313 =~~~ - +J‘n
n= yodial distance fom C-G  rivert group to the rivert:

Photo Copy By Jain’s 03700291147



A

—%> Resuitant —force between &, and &, s F, -
N

{: — Fm
/ o,

- Conclition —for  maximum yesultant  Shear —force (M)t -

N
e

1

/

Crrhical bolt (ov) Cyifical rivert is one which is sublectee
1o maximum  vesultant shear Howe s farthest Fom <6 of Yvivert ©
Qroup;s (1 is Marimum) and  which Moy be close o the applied
load line.
N — maximum (¢ 1, 3, i, &)

& — minimum 2)

BRASHEE

Hence critical riverk (or) Botts Ave Rivet /bott No- 1 S 3

N EXt- , o , \ -
! : :

Wwoo’|v1o466u3AID MMM NOYHH AIAVOTINMOd

Y]
J P pirappcose
J= p
N Moximum (1, 3,4,86) N MNAXRIMUM ¢ 1, 3, Y, 6)
& = minimum (3) 8 = Mminimum (1)
cythcal Yivert: vivevt 'z . crifhcal yivert: Rivert ne-

Photo Copy By Jains 09700291147
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Fov S;C&.“‘F@‘fj of Rivert QYOUpL-
Deisi‘c:,,ﬁ 'reclluE\r&MQn-t -
Fmax < Pn = R-Eveﬂ— value  (or) strength of one wvert - ,

Py, = Mmintmum of & or F,

P = Shecar Qﬁ&ncjﬁ} of- ONe Tivert

P, = becm‘/xa Stength of one Yivert
P9 NO- 29
P
V- n —> mMmaximum (H 3, 4%) < 00_)5]{1
KDY §05
G ) i’ﬂl‘ﬂlkmum CI, 2, 3, L") ——0 G/—*"__—“
/o . T =
Cribhcal Yverts are  Rwvert NO- 1, 23,4 P<—Soo—>
Fa = ._%_ P=p Fe =©
P
Fppy = Mn » L[’_
g 300'7(_ SGOF
= &co P(1S0) Tp
hy 1So™ | M=6cop
= P
Femox = Fg,= Fr, = Fry=Fry
= \IJ+ Ey 4 2 Ry Fpy COSO
= \l F:ML
/ = Fm
Fanay, = Fp= P (Since T,=0) N
5. Given MoMent, ™M= 2OXIOS KN =MM . Bracicet
5 O
Np = 120 €0 V- FoC g&’g - I”“D"‘"
A +
I (B o T35,
= 100 MM l
P=0, Fq =0 . 160 M
Fng= M2a
g n*
RORIGZX 100 Photo @/U((/ Ef/ Jainls 09700291147
-Lmu-e@"
FERRTng =200 ke (since Fyso)

/
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“ir & {00 .
©° cyrhcal bots r-"—““"'* mn ‘ 'V\
. Holt ; T
N— MartMuUM (v, ], 3, k) To Bt O— i
L i . n

) - 11 30
8 — minimum (1, 2) 0 3 | 2o—p-30 M—crack
' oo whiche ver
\ L‘__,‘if,'_‘iL_ < e neay e
Hence critical bots are  bott Ne- 1, 2 U Crack dhot
boM (g crf T
FRmax = Fgr, = R, bor (1, 1)
e P —
R M= Pe
2 10 ( 100)
= 1000 KN~mm —> 7y, y
F.= P = 10 = 2.5 kn
ao N Li‘ i
£n*
= 506 mm
= 100 (50)
4 X (50)"
= 5 KN

Maxtmum  vesultarnt Shear —force (F)max = Fr =Fr ;

a

=\ Rl Fyr + 2k, Fy, COSS

cose = Ao =

so (2> s LR (3) @5CER.g)

cos B =0-8 = T18 KN

< 4O mMm—

Byacket type Riverted  connection - T (Elstc Ar\od'jsfS):b. .

U p . N

r ——C , y’\

ol ©

al © N

cfl o

ol o

offol|J
( i

K T Bvodket | /\
Steel column '
Photo Copy By Jain’ 097002911%7

P= cccentic (pad .

e = @Cceﬂbrt‘cf-hj of the (0ad

_ /
h = depth of T- bracket



wWhen (oad (0r) moment s not i\di”‘j in the plane (_

of rvivert (cold driven vivert group - No  inkal tension) group

. : . £
(ov) Bott group - Rivert ©r B0 g¥oup IS sublected ~to
I. Direct concentric toad (P) ' £
N | £
Q- Bendmcj, Moment (M = Pc) .
-— verticle shear -fovee In ony  rivert Cor) . RO due Ho P IS
Vo' o - P

b~ 57| (shear)

Nn= No of Tivert (of) Bolt PY@SQ)'\{— in the connechon- -

P(&) _
|
7\ |
P M
. v
n SU:L

- — .t .
—3 Tensile —fovce in 1 bot due o ™M 1S the Ty
/ . » | |

T = L2390
28
i‘:j;

' . ]
Tensite fovrce 1N exbeme bok (or) vivert due -to ™

s T -
o} ; .
L‘l’b = MH0 | (tension)
2

Y, = distance fom <G of bott (oY) vivert Qroup to
extreme  bolt\ (or) nvert: : N

) t ® .
Lies————') TF oaxis of bending TS _hl_ Gom bottom

wo'||wi046bu3 I Mmm WO P4 dIAVYOTNMOd

M= M = Pe

2 2.

T OXs of bending is h:_ fom bottom cdqe

/
M= ™ '
[ 4+ 2h sy:

U sy

\
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A

For So:Fe‘bj (or) Yivert group conhhection s checked

wh}en vivert s Subiected 4t shear and Tension os Pevl

IS 800 1984
-—CVCL; cal ’—Cw:, cal
"ZIUQ G:I:{:
tVa, cal = Calculaxded shear strese  in Tivert
= Ve v = £
Ty e n
_ Lt
éqﬁ)ccxl = calauladed ‘e nsile shese N rivert
= N Ty /— !
™ b/%ﬁd)LJ Ty = MY
SE["L
a = Gvoss (07) effective diameter of lvert
T =

Pevmissible Shear Stese i vivert

e = permissible ~—tensile stess in vivert-

P:a nNo-29

3+ sheor capactty,

ch = 20 KN

Tension Cqqu-bﬂ ; Toe = S KRN

v P —

Vo

RN M= pPe — T

= PC1s0)

< ISCP kKN -MmM

Vb.:

Tb =

L.

1]

P =

N
M yp
é&li}_

TSP (&)
22X g™

P

%‘i (Tension)

(shear)

+ IB < en
The

LN 4/ 5Py g

35) T (5 ) 2

FA' .

/
fsomnf
o
o
M s = 2
20
= is0p
2
=75 p
9n =120 _ g0 mm
/ 2

Photo Copy By Jain’s 3700291147
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e g i 5 L P e A N T TR AT S S S e L e S ST e ey

k. sShear copacity, Vee= 30 KN o i —

p=d

2 P COSNS
TethOh C.O.PQCHHJ TbC = ho KN a3 W‘;‘L?V qgg
Sheor foree. WD Yivert due to P cos ys L Vo N
V, = Pcosys pPsihas /
o ¢
= P
hve
“Tension clie ~to force  in ruert due o P sinus®
T = PsSin ys© ~
5
_ = ¥f {;
/ Kz

I rbacton eq,uczh‘on Qs per IS 800: 198k

V .
b. -+ Tb SI'L‘
Ve The
’ P .
Qs 8o G 4o

Prax = '35 -76 KN

Eccentric Weided coOnpechons -

P i

Fittet weld  Bvacket Type conhechan - T ((Elstic Anolysie)ys

P =eccentic load

C = eccem‘m‘d*.j of the

lcad ( dictance Fom

C & of weld group
T Hhe CLPPI«'ed oad .
line)

d= C{QFH) ot bracket
plate

when load or moment is lging n “the plane of
—-Atlet eld gvouP~ Eilict weld Qvoup (& subsected <to
i« Divect concentfic oo (P) .

R TwiEsfing Mement (MEPS - Yoty Copy By Jaiks 0g700231147
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—> Vevhcle shear

stress in weld due t P o 9, j)ig

¥y = _F

Cffechve sectonal ama

= P

Ly = effechuve
”{3{_ — &FFQC-E[\)@

bas* Fe
N
(@ +2b)-
length of -ftlet wekd = d+2b

tHhyoat thickness = ks

S = Siee of —Rllet weld

> Shecor <teess  in

weld due o M < q

2
‘%L = M X ¥
Tp
M= Pe
Lp = polar rMoment of Inevta of flet weld
= Tt Iyy of Afitlet weld
L= radial distance  fom c.q of

weld to point- on

weld lenqm ,

Resultant sheay

Stess  between ¢, and 9, IS g

G \l—%f +9.+29,9,C08 0

condttion —for  moximunm A ( Qe ) -

e U —> MAaximur)

Q «—— Minimum

Photo Copy By Jain’s 03700291147
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e — . R {»
For sofety OF ilet weld groupL- -

= T, = I su‘bl stress In Afitlet
(q{R)mm = Ty permissible Shear e N el €

/ Toe = 108 Mpau L

Note - o
) Heavnlﬂ stressced Pou'){— s (M at which the vesulitant

Shear otress 1e Moximum wbich is farthest fom <aof

weld group (R is mMax:) and wbich  mMay be closed 4o -the - _

aPph‘ed looad 1L'ne.

- Fillet weld 8vacket -ype conncction =11 ( Blastle  Analysis)t ~

P = ccccentic locad

l @ =caentricidy of the
toad
T— bracket S = depth of T- bracket

Steel column
wWhen load (or) Moment is  not (ujinfi‘ in the plodse
of fuet weld cavouFi Fitet  weld qroup s Sublecked to

1. Direct coOncentric (oad (P)
Q- Bending Moment (M= Pe)

[N 1 . 3 \
— verticle shear Stess T in weld due 4o P s 9,
q, = i
efechive sechionm! awa
/
Q. = P
Lt
= P
ad -,

La = effectve ler\qﬂ'\ of Gilet weld =2d
Tty = Effechive thvoat thickness = ks
S

= ) of t o )
size fuet  weld Dhoto Copy gy Jain’s 097002391147
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—s Stess s weld due t© M is g, - 3,\‘\

2 " , -/

COMbined stress between AU and 9, s g

Y=\ ar +A +24,9, s

- \rq,|9—+ %;L“f‘ 294, cose -- . .
Condbion —fyw e AN
—~fov . YO q/R._
Y — moximum -
For Safety  of flet weld: -

CQ/R)MQX < 'CV-F = o P\loq

.
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b vib 2 G T o R P s TR T RS T TN G F AN B e T N e T = K’W
ONET — 5
TENSION MEMBERS
>
—>
—_>
—
¥ d /
Ar (s .
"‘f\’ Roof -tuss _ BYaced Frame
(&9
P,(.\(t\'i?o‘ .
e ' peldh cobl®

Suspension by idge

Builttup column  with lacin
P 9

Axial tensie Strpgth of- oo member (QT) o secﬁon\ce-b);n»
P‘E = Aﬂet X 6_‘05“:

Net cffectve Sechonal oveat ot a. Member

{1

axial tensile shess

St Pem\iss lble (ov) Alowoable

= O-efy (TS0 i98y)

£y = yleld shess “or Steel

wovl«(nq atress = _P < g-q,t_::o‘e—ﬁj

/

Photo Copg By Jain'’s 09700291147



Wo2"|Iy104BBUTIIAID MMM NOYE dIAVYOTNMOd

Net sectional area of o member (Apet):-

o plode W }c:hcn‘/\ ﬂ"u&‘fﬁnca (on borh"nca; /
Apct = A<3 - Aveo. Of Tivert or bok holes
_ =N
Ane.{r along section a-b-c-d-c 7 q;b
Anct = Bt -~ ndt \(5 qgc
, | 5o
= (B-N)t -:e

N =
S =

NO: of vivert holes o,{onrj sechon

Gwyoss dia. &fF  yivert

R Plate  with Staggeyeo  (of) 2ig 2ag viverting (o) Botbng -

4

Anct along section a-b-cod -
g,
Anct = (B-nd)+ + P 4 A+ 3
2

+9, B9,

d = GY0ss (or) cffechue dic af rivert
£ = Wicth of -the plate
Pg P = Stc.zaaered P,—(-C_hQS

(Measured paratiel +to divecion of a lood)
g, ?‘3,_ = gauge distances .

3. Single angle connected by Onc leq  Only -
Je Riverted Angle : - D outstanding
L+ g -
N -
connected i -
N = Guss 3 f
N Tt ploke

Anet = A+ A, K,

' K, = Reduction -foctor
k| = 3A| = — ! —

Net sechonal area. ©fF connected leq
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LR S e 2 g e e T TS I, T [T S e e

A, = (rOss sectonal  area. of 'Ou'fS‘tO-r\d;‘na lc“_c] C
= Yyt - L+t |
s~ Y
- - —s ;L - 5;(’_:;
A= (9 -E)E - -
e E ‘;,'
(i) Weided Angle - .
7 Leeid ~0Q\’5’t’<1’\dm3 (@_ﬁ
A = (-5t
i b.&
A= (49— )t |
> < Connected ey
PArct = A+ A, K, =~ Owisset slacke -
K, = 32A,
ZAT+A,
Note: -
The net area of welded argk e mMember s higher ©
/

than net sechonal area. of  ruverked ongle oV botted Qngle - tencey .
welded angle -tie has mMore —tensile ' stength  thon viverted @)
poted  angle te-

Unegual  angle tie  rts lohqer  leq is connccted fo qusset
pede  provides  more  net ara ~than  equal anqle sechon e3Hh <ama:
sSectiohal orea: Hence unequal angle section hos Mmore easile
stergth than cqual angle sedhion.

- Poiv Oof an angles ((or) Si’l\qle Tees ] ploced back +o back
Conr\eéted laj one le_a ot coch qncale_ (cov 'ﬂ‘m%@- ot Tec] HO
—+the came side of qusset Plcﬂe(ﬁrack{nﬁ Ve rts )-

. “

~ o N s

/
- 5A, !
K,y= _— ' = A
SAMAa +or2 L2 3 & Teone ki
A Yiverd
_ . . ; 7 ;
A, = Net scectional area of connect leg pair o
= 2(x-d-*hl+ oNngles
A, = Gwoss scchonal  area. of Oustanding
; P2 [‘d ‘_'E_:]t' ‘
N < Single
Tee

Photo Copy By Jain’s 03700291147
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~

I+ not tacking Tiverted ' %\%

Ane-l': A,""Alk,

>
)

p.(x-d»-%__)-&

]

A, = (4~

5. Pawr Of angles [co'r) Doublce Tee’sj Piacc:d b/chk to back,
connpected  one leq ot cach angle. (or) Flange of Tee ] —to
cither Side of Gusset plate ¢ TCLc:kM? Rivevted ) - |

-

Anet I A‘3 — Arca of rivert holes | ‘
I not '*tuck?f\ca Nnue tte | - ”

Anct = At A, K

/ :
K, = A _ |
IA+A, +0-33 A, ¢

B, : -

Design of oxally loaded -tension Membeys -~

Slenderness  voxho cf ‘feﬂsiok Membei (N~ h
A= Wisupported  length
Min: radius of gyrochian
SR
< i
*

’a

* L.‘nm‘r'rinci (oY) Maxmum Siedemess radkic ¢ Ximie) (TS 800 Strffness <rie
A tension  membey s sublected o load Yewrsal (or) stess
vevevsal y pue o 10ads  other than  wind (on) /eqrm%ms

S R due o back Cther than w-L (o) E-L < 1ga

~—

L

in 189 Proto Copy By Jain’s 09700291147
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Q- A member is used as a He member i Yoof huss gy
o brcxct‘ﬂa system Sublected to  10ad  or sStress reversal due
‘o WwWind joads (oY) G.ox(hquqke looads - £

SR due to w'L (ov) E-L < 350

3. FOvr cxmj Other —tension Members (otherthan PTQ{G&S@QAGC‘
MeMber) < 1Qo |
L—uﬂ ongle -

i: Madn ongle Tie ‘
(H ‘?~> T
S~gusset

Lug angle i o short lergth of an angle used ot o
Jjoint tocotdn o Join outstolxjfxxg leg of angle Hype <o -he qusset
plate (Outs’randc‘na dlonge ©f o channel type 0 fhe gusset plate)
SO that length of conpech‘on s Teduced. B8y using Lug angle
stength and  efficiency  of osstanding 1Sy of ab angle type ond
Dufsioﬂd;ng/ flonge of a chanrel type Moy e ?MPmu@d g

—

Af\&b = Ag - Ara of VU hotes

g NCL-37

e Aﬂe{' - A"‘i‘ A)_‘K'

Z O+bk ~ N
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3. G;Ueﬂ A,

[

2. P
= S0 MM A, = 100 mnt

Anet = Art ALK,

K,

A Net

Diametey

= _3(s9
I(s)+ oo

= 1S5S0 - 3

~—

9so S

= SO0 + /00(_3;_

— SO 4 éo

= e mm>

e

OF Ttru_ew'{— = 26mM, d=3j-5 mm

Net cffectNe areq Apep =7

A, = @feere)— Net orea. of connected

A =(x-d —4.—/1)4:

:(loo-—m.;__e_)g
=

= Ys3 mm*

d‘{o-
o cd\‘!@&

AN

A, = Owvoss area of Cutstanding leg

= -t
(4 -)¢
= (ico - €
(feo - £)e
= s8> mm*
kK, = 3A, _ 3XY4S3
3A,+A, AXNUSI Y sBL
Aﬁe‘{' = A"f—‘A\LK)

4S3 + $82 (00 7)

&&0-4 mm*

P

20 MM

o MM

LY

%

o TSA tooRITeK &

N
I Nomiml cdia IS

Hhen ons 1 WYong -
ons E

i ///Z,‘I// Fitler plate CO"‘)PQth\I\g ploade
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8- (a) (b) €c) () s

Apce = Ag-arear of  Aret TATAK At = AR, Apet SATNTS
Yivert hole K= 3A Ky, = SA, K, = 3A .
1 N
38, +A, SA +A, SAEh
L

P:t = Aﬂe{-_ X Sot

P P =

P
SN C IS S B +( b) fro

4

4

- —y = koo Mlo'o.
St = O.g_pv .: G 6X Y400
= 240 MFO“
O Given R = 360 MM t=tomm @ =temm dsi-smm (G’ngi)
Apet = (B-d)+
= (Béo-ﬂms)to
= 2835 Mmm>

He itven = i
B= 00MM, +t=io mm, @G=18 mm, d=iq-s Mmm

Aret = (B-d)+
\ = (3cc~1a-s)Kio N

= 2208 mm*
T A IOOKRIOCR IO

IR Sat = ISO N/ ' - / t—j

Pr = Anet X spt ’(—_:\ 1
Apet = A+ ALK, \z 000000
6 NO's ~20 Mg

- -d -t : :
A= (nmd- iyt |
= (wwo-ars - L2)0 i

= 725 mm*
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O
=
2z
—
{ O
>
-
I_I.I
U

K

A= (Y- 3&?)”&‘
= (‘OO-Q) io
2

=SSO Mmm*

SA, +A,

M

—_—

2X73S+Sso

Anet = 735+ sso (5.690)

1399 mm™>

net X Sat
2399 X 15D

209-25 % (038

— 20Q-8% kN

775 Mm
A, = 950 mm-

T+ Not tack

Anet

BOUTIND MW INO Y

oo’ |1v.Jo4

Iy

—

{1

riverted

A+A K,

SAt+A,
3 (ax7s)

~ .

M) F g(&xﬂr) + (axaso)

(X773 + Cax9sv) (o-71)

2299 mm>
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Effectve Leﬂg% ot o COMPTGSS?U& MeMber ( Legrec)t~

L cfechve

- Type of end condition (such as ~fxed, pinned,

deP@ﬂds an

2. NO: of ruerts (of) boHs  (or) lc’ﬁc\?ﬂ\ of weld wused ot a

Joint

3. NOo: of mMeembers ave

L = Uﬂsupp_ow"ted

*®
*

End coathon
/

I« Fixed - Fixed

Q- Fixed - nged

3. pinned - pinned

/
. EFixed - pree

N

woo'||1046bu3|IAND MM NOH4 dIAVYOTNMOd

5. Eixed — moment
Yoliev

G- Ps’nned - Moment
' Yolteyr

me@HAS ot o JoInt .

tength of column.

Dicwjvnmcxﬁc Representation Eftectve

('C%rj‘(“ﬁ
Actual Legih l
L I_Le‘:fec : CO'SL ) O:6S L
/
L Leproe (0707L) 0. a0L
J
L Lefor J.oL
<&
L,[ L 2Ol
Cffec '
v ~ )
."t
E i o2 L
77777
. .
aYe)
L 2:.0L
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Desigﬂ of oxiodl‘g locacied COMp'ersion Member &~

I+ Allowable  oxial  compressive Stress  in compression  Membe

IS assumed-
For ongle gshut sz o= &S Mpa

For ‘beam secton columns,

- Sac = 80 Mpa
oY  Heavy oxial COlumng

oad , She = llo Mpa

Calculate approximate  sectional ara Te_cbufred-'-b support
axial COMpressive load, p
Ao Teguived = P
@\qc assumed

3 Select o tail Section fom  stee table W match with

Yequired  and  calculate minimum  yadius ©oF
QYeton  of ol secton .

4. effechve l@.nﬂﬁ) of tral  gechon

sectonal avea.

is o be calculaded base
ON end conditions ond  siepndemess Yato of trial Secton 1o
be calctlated which should be lecs than maximum slen-
derness  yallo QS per I< &no-

* \
ek Maximum  glenderness  yakio ( Stiffness Requirement) * -

- A member is <sSubiechked o com,ovessiue lbads due o

toads dead oand }mpgged load s

Amax < 180
L A Mmembhey | ; /
: ey I8 sublected o compressive  1oad due -to
wind  (ov) Ehﬂ“hq}ldke loads - N

Y,
.0
=
Z
—
O
>
O
[l
O
1
A
O
<
=
=
=
O
<
m
-
Q
«Q
=}
o
s
o
o
=

Amax S Qs0

W

For comp ression -Flc:mge ot beam A < 200
) max =

Bum-up sSechons (0f) Cohumns i~
Comecting  systems  used ~for bulktup éo‘(umns Qe ;
I Lacing  system (Generaily preffercd oy @Ccﬁnﬁ;(:ouj loocied
columns)
Photo Copy By Jain’s 3700291147
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1

T R T (R

Q. Battens (Battens are Normally Used ~for oodcmv tonded

Lacing system:- ¥
P
/ ( {3
r\r rr—i N L
j ?i——' Flat (acing member
s
R el
Yy
a./:}? ’ Built u'P column  watth
25 ) L . R L
\f<; Single  Laci nq -
: e Bnd te plate
RN A
it
t _ :
2 S-S -2
! 7
- WL e
i
Flats, angles, channels and “tube sectons Qe |
used ~for sechon ©F Lacing members:
© = angle oF inclination with longHudinal oxis
L = spacing  of Lacing
L =rlength of lacing  member
b = width of -flat ldcmg MeMber
+ = -thickness oOfF —flot l‘CLC\intj L
P = Axial column lood . :
P-9 NOL- 46 :
. X1 X
N . - cffechue l@fﬁﬁ 9 :
- slenderncss Yo, A= — ' ‘_ L
Min- radius of gqyration ' T
/ LGF‘FGC = L 7 Se‘)e(h;gh

Calumns) L

Nnip = ’ Imin =
A

A = Aot
min
Q0O = KA

\’TToi‘t Tt -
&4 g
g
[
- -k
I

Y
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6 GuuenN  TSA 100X to0 R 1o

A = 1903 mm*

T.. = T = 7% 1o
33~ VY
-
) )\ = | Lea = | Luy Sech < bt ‘ol
- zz — | T2 myy"— —= fon . buitt up sectior
E’ Ae . Y ' )
Plaaa / '3 -
— = 2
= Tzz = ;‘[“'LC}G\_'—AUJ . _
2 - T 2 ;i-m_ﬁ'ﬁ Y
2 =& [Tzt AE)] ;
N
O = Q’Is o Ipin = T = I
3 2 Zz 33 -
r?'l Suy = A Tyy +Az]
O = ATy, +a-A3>
11 j ! A _ .
- — e = @mbined ang
O Tmin = [ Zmin | - arsa
Z Ay — A+tA
é = fa) Ib”-i h
E XL A :
/
O = 177 X104
=3 "\) 903
g‘l = 20-6 Mm
Q R | : : B
g 8: Gruen  TSA 1SOoXISCGX 16 mm A = 2921 mm> v ]
$ Tgy = Tzz = 6335000 MmmY ! , -
— ) - N ' |
8 N —Tmi/\ =  mMminimum  of N C0T> Iq\/
3

I, = a [Iii +Agjl]

T -
—2Zz - QI

33 ' .
2 / y
Tyy = & [Tyy TAZT] « S
S QITyy+ AA(Horr)*t N
. & T - T
o l‘m(‘f\ = RIT Z3 f ZK
J

= Moe-6 mm

f A
N min :\I Iﬁ!\,‘”m \JT—T—aQ =

< LA
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oy N . .
S LC\U“Q System
General  Spechhicabion .-

)- The  vadius Of gudvqh‘on normal to the plane of Id.(jnﬂ —~,
Not less ~than’ paralicl o -the plne of fc:tc?ng-

Mgy & Nzp | e
To bhove o o,:ﬁn'\um condition (o1 cconamical 7
design o
I‘;’k] = T, '
U Tyy +AT] = o (Tzz tAY]
. 2 LR R
\QI&H + A3 = &Iaa -+ =0
Neote : -

For S(‘(\cﬂie 'C‘d’“ﬂ s:jsfem the lqdng on one
P‘Oﬂ@ Should

veflect  mivvor imoge —to ~the Jacina on othey
-~ M
plcme- _

2 There shoud not pe any vaviaten  in e laclyg System

¢ The Spacing  of lacing, angle of inclination of tacing <houts
be }ﬂoﬁvtai‘/\ed '-thwrou%houi— -the he?ghf’ ot the column).
Design specificcdion: -
1. ho < B < 70
Op‘ﬁmum angle used in practise
N ‘ G =ys" tp so° h
B slenderness  yoxho of luc?rg mMmembey (MIQC‘,,,%SNSD

Miacing = ( Lot

) < ins®
Nmin ‘ot lading

~

The above condition IS Yequived  <to czh‘mt‘néa‘e
local  buc kiing fallue of ‘Q@‘/\g memher

Photo Copy By Jains 037002911%7



X . ‘ o
#§ Effective (ength of  ladng member (de)~

tert
1. For single  lacing with one  rivert (o) "
one bott
« R- For Double lqcima ATk -
3 For Weided tqctns , Q-TL
FoY FElat lad‘ncj (bxt) — 4+ -

Min. yadius of gyration <— b —

Tmin = } Tnin
A
— b3 *
bt i
Shy

Y

a /
Jiao
Minimum  wicth of -flad lacing
(Blwin = 33X Nominal diameter of Yivert
("ov) . :
shan K diamcter of wvertgok )
‘ \ : \
I\Dm:ﬂC\.‘ ai 6 '8 . o
Of Tivert (mm) ' ’
__Mln- width of 50 55 &o &5
Flot chFnca b nin (mm) :

Minium  thickness of ~Fiod lacing

tmin St-:-:? —for S‘mcale lqdng N

(Wo2'|I10466ugIAID MMM NOXH AIAVOTINMOQ

- "L -
7t_63_ —for  Double {cxcm?

)\Ic_tdng = Leffec
Nmin
= S#ec  _ ys
/5
= \E. L¢ Eo o

—=TC <1y for Aot tqcmﬂ
+
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071 X Slenderness radho of wholke burHuP cdumr) ,
whichever s less. '

G

3
3
>

Dz minimum . radius of gyration of {Ndividual
Column  Companent:
The obove conchtion s Yequired —to climinate
local buckling —Haiture  of  individual  Column  component -
between  lacings: " -
The lacing  member  should  be desicy) ~for
trangfer shear ©oF &7 axial column  load.

5. Tvansfer shear -force (V) = Q-5 Arial otumn  tood QP)

V= RSP
oo

& Axial -force  in lactng  member s F= L

/

NSing
= S F =0
i)
: A +fFsine =o
_\{{)_ — —> F Sine P
F= =V
N Sine
=
E¥F, =0 :
A/
\J = Y > _— Nomm
F»f—sma =0 N Fsy
E= M
N NS ' N
/
7. Axial —force N IO_C;h(a member ( F)
F= _V (N=2, ~for single lacing)
R SINO
F= _V (N=#, for double lacing)
K SN
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Batten systems -
Geneval s Peci‘“ﬁ‘ccxh“o N -

- The ecffechive length of batten g column ghould be
increased by 10/ as per Ig specification.

R+ The batten ghould _c:i_€vc‘dé the enbtve wolumn  irto
rﬁimimum ot three comPohent-
May reguired ~for batken
twoe are
‘battens) .

CA Min ~four No- ot loaHens

column  out  of /fthig b baltens
irtermed i ode battens and other twe ar e

Encased column Cor) caosed column - —

P« Minimum  wocaHh of CNcased column

= bg+ 100 mm
be = Width of steel column
R Maximum  adimensisne  of & Ncased

COUMND 3+ 450 MM % 756 mm by 100 mm

3 MINIMUM  concrete cCover = SO MM

B MInimum adiug o6 qyvahion of cnosed <o lumn
]‘”mm = o-z(boi-m@ 4

3 NoL-Yg

h - Giuen N=2 6 = yc®

2

P = 1000 KN .

Tfo{nsverse shecar, y= ase¢f N
oo
= 25 (1000
loo
= AT kA
5. Axial “force  n (ﬁad%ﬁ-a tqdna
' F = \J
NSina
= Voo 7
& sihys® Photo Copy By Jain’ 097002311%7
= RS
2 sinys
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P-g MNOL- HT

I« (hiven Nmin RS MM

Maximum  length of compression meMbey Ly
Lettec A
femit
Pmin
VL'
Teffec ¢ 2o
/ as
Lotfer < (ROXS
< #5000 mm
S Rsm
RV by = 13- p=R'sxicéy
Yo .
= RSTRIO® kN
2 L - sco = ga.32mm
€0 &0 Vs 2§59
= 1 Mmm ico
c = aw (sxe®
¢ M i QO
V= eas KN
L
N
R vk
Y <
A vor
&5
& A h
< ax
MAaX — Sos h
_— ~
h 225
N _ N
) L = 0-8L
(o C _
e L Lofpec = OB L
= O-8XS%S
=Lm A4
Tmin = 100 ”
A= HAesft
-/ TImin
= Yoo
oo

= Lo Photo Copy By Jain’s 03700291147
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DESION. OF cowmn gases 5 CoLoMn spuces

Types of column base:-

- Slab base (Gweﬂe.rquj provided under cm‘cxuj lcoded :
' coturans

2 Gusseted  base ¢ Normalt

+to  axial

2- Gw‘t'fl'cxcae %uﬂdo:‘ﬁon (wher\ hmmj

/

y pPreffered  under heavy oxialy
loaded  columne  and cotumpn e sublectes

foad  with  mament).

foaded  columns is suppor

by block cotton seils)

Dcis}gh ot Slab base: -

Foundachien ’i zf N 'egiale

bohs

L - - - -

colamn

r«rv——\tp-* &« steel

R SR UL A
J~ w b "v]< concrete pedestal

atect column

f by | B

—L 4

e e

T L —

= oxial load N Cd'(umﬂ

= Lengb“\ of sStlab base

= l(esser Prg,‘@cﬁof,
— Avea of <lob bogse, A =

A =

e
L
3
€ = thickneess of siob base
a
b

= Whidth of gslab base

of <kb bace bGHO}\d the steel colur

Axlal of coumn (oad
Pemissible bearing shess in conarete
P

<
C

— For Square Slab base, L=@=Va
Side ©of slkb base, L= a=JA

Photo Copy By Jain’s 097002391147
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-3 O -'rac;mncamqw Slab base -

A= LXB . . a=b

[A = (D20 (b +25) |

—7 To have oPt‘mum thickness of  <lab base, -the

condrton Must be a=b

}A = (D+20)( by +2q) |

——pr L)pwcnrd- pres;swfe_ YoM .. concrete pedestql (ue)

we = Axlal column |16ad

Provided ara of Slab base
/ | A,
—5  Thickness ©F Slab bose (t)

4, 5 3W Al (B
f o S T

€bs = pevmissible ~be.ndr‘n§] Stess ih Slab base

Sbs T 188 Mpa ffor all steeis)

£:9 NoOL-52

Axial column  load, P = aMN

=ax o8 N B=s00
€ s = Q00 M‘DC\
{:/ &— L=500 3
- = uld . 2, N
2T R (e
s
A=h = 200-3060 _ s
2
. ¢ )
A SOOX Q0
+ = 3XR 2 oot
S 6¢ — —
200 ( . “ )
= 30 Mmm
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P9 pNOL- S

~ a ! T
3 GQruen P = 2000 kAN bT _9 T
he < 185 Mpa. } ”}” 1M
Sz |
W= £ = Rocoxio® mn .
A e :
10QQ0 K I0CD — 1 m N

Z Q '\‘/mmj‘

o= b = 1000 <300

= 3sa mm » ;
o .
hL_ / 25 r[,’i‘i’,
3@ o
( a™ bl) oL N w%ﬁﬁcj
‘ 0% NS e P
) O > -@ WZia
/.,‘{_)X = Xff‘} ‘;.;;(\i OO " z
RN 2 : P > et SRV
- l “~ 4 ) B \ ‘X_ P
35D~ 350 =3 e, Sha0: (079
t&s G . D=1 Il (e
55
= 8§ mm

Design of Gusseted  Basge: -

' Steei cotumn :

" . P , Gusset plate “ T
critical sechon J/ S P ° .
o N ) o e
Al m&’(lmum_%' e
K- 4 19 .Sgi’ an e
M s s 9 . !
s
I 1“/% P Y L —
LlFLU(.\Y‘d P“"—“‘*
< N‘ 4 < Concrete  pedestay
N ~N

L _L@r\qf-h of Rasc P(o:ke
5= LU‘dfp of Base plate
~L_
-

H

Pfh\ckhess of base P(m

= cantilever prosection beyond -the voot &F Gusset

¥ @’1(5(6

Area. Of Base plate, A = Axial column  toad

pPermiscible beoxc‘ncj Stress
in concrete
A= e |
Ll /
Photo Copy By Jain’s 03700291147
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— Length of Base plade, L = Depth of steel colum +

2 X'thtckﬂesg ot gusSG"c P(o:bs + 2xleg widipy of

Owsset ongle + ax min. overhand (for Yiverted /boﬁed.‘_a
connechan)

s L= D&Pfh of Steel column + g x thickness ot

o

Gusset plate + 4% Min: ouverhand (for LLG.ide )
C@nne«nq«)) -

Area. of Rase plate
Leng’rh of Rase plde

—_— UPU@CLYd PT&SSLN@ Fom Concrete PQd&SfOJ, ’L@,:g_/

M=- wW-c. c

—> Wictth of +he base -plo&e, R =

-
iy 1]
M S Mg £
‘ﬂ
& 6 .2 = 143
A N L T m &, 0
A 2 e —_—
u}f = e‘bS.L *l:/z e— &
2 - +27€
/ +t = ] 3w
o
~—> .. Thickness requived, [ = c |3
: P
XN

—7  Thickness of boasce P(dtﬁ) ‘tb: + — 4hickness of Gﬁusse*‘cmﬂw
g ‘Gor 'Y‘l\!G\‘f‘Qd / botted

connector
“':b = t (Hov welded connechon)
N N
Column  splice = - Flooy ;
Let P, Pay -~="s Proi, P Oxial Ry
column loads N varipus floor ~~n Lo y floor
/£ j"n;n-q / columng
cotumng” from bottorm floor Yespec- | L ,
, P WO,
-Hvely-
HP > 7 ME
> e > By 7y
RI\L
Photo Copy By Jain’s 03700291147 0 R
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Note - >

If cends of coumns are machired Or Mitked (o) SMsth

end —theOreh‘chg) No C:Oﬂﬁech‘ncj Ss:,s{cm is Yéq}ii red « But n pryac

+Hce  connecton o be des@\ed oy 50Y. -column  10ad amd Rat

moment Qny- ; /

Tt ods of columns  are not machined complete  beaving

connecting  System o be  deslgned —for <Rl cotumn  load and &t

moment - cxn3-

P9 NO:-sI

P9 NOL-g2

k- Given Shs = 185 Mpa
s =P
A

I adt "FOLLT di\(l(arqmg /Q\'Q?CL |‘S same *f_-heﬂ uo (s CG’\S{
N

'{: = C 3(}9
NG G\bs

+ x ¢

Tof ¢’ i : ‘
- IS less then  boce plate  —hickness /s mintmum

@ —> C = 600 —-14p

< 230
2.
B — c = S0-hoo - 40 | |
Y St x e
@ —> C = SO06 -)yo - 26
—__'7° .
2
@ —> ¢ = T0-4yos

e = ¢ Photo Copy By Jain's 09700291147



Wod||yJo466ugjag mmm WOY4 dIAVOTINAMOQJ

UNIT~ 8

DESIGN OF BEAMS

Dt‘-%r@ﬂ: —terms used -to des«‘cjn@@ a. bcam

)« Joist

Q- FIoor Ream

2 (Airdey (ov) Rloor beom

- Lintey
5- PL,LTH'D
G- Spondvc:l
/
7- S’tff(\g@r
8- Gyrit
Q. Header
' 8
9 Joist
A 3 N A
A
8
ANV TY NS
[ ]
-EE
Beam A-A
L )

Photo Copy By Jain§ 09700251147
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Spondred

oPQan\g |



8

W02 |IvI04BBuIIAD MMM NOYH dIAVOINMOA

R+ Rolled channel sSecton Efor h‘ght

Tl;{pe__s ot Secton @ -

i+ Rolled T - secton (0Of) T~ becam (0OY) T ~Sccton s bulle

warth Plc:te.s-

transvevse  Ioads)

EXLi- Puﬁiﬁ, (intel, Gt ot .

7,

3. Buit u}:) bbeams ; - —

(O7) plated  beams (on) compounced  beams

=

[ 2 7 - )
Design criteria. of  Beam:-
1 Design ~for Bending  moment (M)
Design —or shear —forae (V)

Check v  deflections CAap S ‘o 8

Check —for Sczcor\doxy Offects Ae  under  concentiaded loqd.s?
ond Reactions.

- Web bucktima

Fobow

i web CNPPHI\Q

Loteval  stabiity  of  beams:-
Based On lateral  Stabildy  beams are Ttwo types
l\sa-ppewbed Lotevally  supported \beon')s (or) Latewlly Restauine
beams (whevre cOmpression —flange 6f A keam is NOE '
offe cted by lateral buckh"ng (ov) |ateval tovsional  buckling

2- Latevally  unvestained beams ( Compression Hange of-a. bea
s offected o cithey torsional  (or)  loderal
—tovaional buckhng

(o latexd

Oesign of Bending Moment (M) - J,

The octuat  (ov) calculated I
Bending compressive stress (s cau)

- S e e 'Z.
| T
(ov) calcdlodted Bending -tensite Sivecs (Sbt )

Photo Copy By Jain'’s 09700291147



& M
bc cal — E— HC €
£
M Cl
y bt cat = = &J+ .

M= Maximum  2-M S

T = Moment of Inertia. obout Bending owis

Jo = Distance from oxis of bending exteme Comprssic.
A bre -

«©
fl

Distance Rom Oxis oF b&nd?ng cxtreme tenstan
fbre.
Permissible  bending  stesses -
1+ For lo:ker&l\ﬂ yestyained becams "
O pgrm‘rssfble bendc‘ng —ensile Stress
| bt = 0-66y -
;/Devmiséible bending Compressive  Stress

S e = 066-@

b-

Q-+ For \l(I'l‘QVU\“ﬁ un@’b&t‘ﬂed beams
St = 0664 .‘
“be may be calculcded by using Rankine merchar\f :
—formula. based on ( L/agy) .

uJ()é)'ll‘v’JO:I BOUTIAID MMM NOHH AFAVOTNMOAd

e = B'GG“@ +op S ©-&6H
[C’Fs)n + ()] /n “
N 2
— - Ay N, S , S"thSS \ . - T.T_ b-
+, = Elastic crica ‘N bending = (o)
uy

Notei-, :
The above . permissible bending  Stesses  ar increa s

Sed by 3347 when wind lcads o Used Rr clesign

Calculatons .

Photo Copy By Jains 09700291147
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Photo Copy By Jaing 037252747 _
Design -for shear —forae: - |

W 5
Actuat AVg: shear Stese
. <h oo |
Lonca rfudinal  ¢cor) dt‘sc:iijo £ osaned
» n -
Hovizontadl Sheay
igtribubon. d ‘
—
Longitudinal  shear Stress at- any 74# | e
level , Q = VAY
b :
V = Marimum <Sie
AY = First moment of Qrea.

b = Ll)id‘tf\ O‘p‘ Ser\Oﬂ)
s Calculoded .
T = moment oe

where INntensity of sShear stess

/ =

v
o—
f-cvo,cm - D““"

Colculaded avg- Shear Stess

D = Overall dQFth Gt be
t = thickhess of o wel .

Permissible sheay Stesg s - B

Maximum  permissible  sheay Stress,  Tyg max = O 4s -y

Permissible Quq: shear shess, :Q.Lﬁr_ﬂ A
Note: -

The above Permissible Stesses  ar

iNcreased by
225/ - wind

lDads avr  considenrd n desicjn Calculastion

Check ~for deflections - -

/
Ac:c:d < AfYnx (er) Au*m;{.
Acql = Caladlated  dAeflection duce 40 external -transverse
loads-

Drax (O Ay = Maximusd (o) tim {ﬁ‘na cdeflections S pear
2 IEY .
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Moximum  defiection (Amax) (LS 800 : i984%) 1~

I- Fovr simple  span = SPAN cory 2
\ L BESPOD oy @ o ax(e)
& Fovr, cantiicvey beam = 285 2as (on) e -
2. FOr pu\m‘n = _SP  (or) A ; B
200 200 '
BU“"L‘L}P beams (or) plated  (or) Compounded  Beams : -
«—— Yaoutsk
BuntuP beams are used o~ istand
N W I A A R
whe . ¥ < !
N beam member s sublectd Flange plae

to heavy btonsverse load  with large
Spans and alss  used  where depth ‘
of beam sech k £ 11

ection I8  vyoasticted o — : —

have more clear h&icah%- .
. : BuEH-qu beam
M = Maximum eer\ding moment

Z,= Yequived secton modutus

G‘b% - Permis.‘b(e bending  Stress
/ T —secton . :

2 ovallapte Secton Modulus of olled

.
Tf 2, >Zq (plated or buittup beam is to ke
proutded) . 3

Avea. oF h Flan e iate , Ap = S0 % <
cogh Flange p P
d = Queradll depth of a. becam. i
Tpo.c = IR‘B + :P L r
»
Te = Ta . Ae(d) e Photo Copy By Jains 09700291147
d/D_ c:!/J— a

o 200
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09|10+

- Note 1 -

Outstand : ~

- Dutstand = 18T (ov) 256 T —for COMP YesSIoN -F[cmgc

\1‘4:9 \

(whichever & less)
2 Outstand  + aoT ~for Tension ~flange .

The distance fom centie of riuert hole (ov) bOH hole -
—to the cexteme cdge of ~flange P(afe (outstand) o be (imbed —

—to oawvoid  [pcat buckling fallwe of ~Flon9e plate
T = thicknesg of Outstand -
Peg  NOI- S8

e Gilven  -fy = 300 Mpa

Vi
Cua max = ©- sy
= O*4$ (300)
= 135 MPQ_
Q- permissible becm‘ng stress = 0.75-_% :
= 075 X 950
S Guuen '~Ft1 = Asd Mpa
= O'4s (asv)
= U s
N\ - Mpo- y N

7+ For mid Steet, +y = Aso Mpa

€bb = O0'66 °F3
= 066 (aso)

= les Mpa.

Photo Copy By Jains 09700291147



wo'||i046bu3|IAD MM NOH4 dIAVYOTINMOA

P-9 NOi- &7

feo

Qo

Given D= sexio® N

Foff TSLB 300 Ao~

— 2N —
d= 300 MM ty = S-umm

Ir,, = i16as.e cm”
N UNL ¢)
= 18966 %167 mm4 “1 [BrMD]

F"'Cmge 100 MM X T3 mm

uad =
Mox- gM = WL - 200" ’
- —_ SED
2
= 96 kN -M
=90 x(0f N-mm
@bc cal =— G\b'bCCl[ = i'ﬂ
Tyx
= 9oxic® 250
) QA& X0
= S30-ys M/‘mmk
Mox- sF = V= wd
= 20(2)
= GOXIO° N
PCuo. cal & -—L
d 4+
= o xio™

200X S Y
= 5$-s% N/m,ni—

ISwWB 350, d= 20 mm
+t,5= 8 mm
- \/
ot
= sexiod
350X 8

= 20 N/mmz‘

Photo Copy By Jain’s 03700291147
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3 b+ M < My = 63,2
R SpanN  vatko S'S. peam —
depfh
Acat < Amax = _LS ld
3as
= ax Span
385
s
7.
i
300
L v
W @£ 308 4
h S e
1 2600 300
300 X. = 1200 X200 — i200 Ao
ISyaYs) He = 1200 K 300

X, = 240 mm

& ey
WO bearing stress
s ,
Stress =
Stiffer PIQ;{-ES
3. e =

AV
waal Sxe,

£ INCrease %?cknegstﬁn) "Cmal uostd

It increase height @, T

bexb

A\

oMtinuous beam — 2€

cantiiever beam — 7

<
S

decrdqse

/

ermissible stress

0~7§T—F.j

— st )o'r[oTHH

.nd p 4
U caf Wit decrase — 2 Pnor;«hj
a

Photo Copy By j&uh’j 09700751147
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GVANTRY  GIRDERS . G
| | O
Cﬁ'on’ua Guvaley o -
\ nee o : G
Roil /;‘p E‘_@ <———'T‘vo~lleg (or) <rab 'S

I ’T‘
1 V\OJ —— Z 4 f; . 1 . e
(c;te ) Gantry Cvone” Givder (oY) crane  Bridge S
Support : Ghivder : ¢
" lo o .
2 2 « gracket _ cvane  heak C
plades

A«—‘ — Steel e copacity

column

EO0T cranes: -
Elecb*i'codrﬁ OP@YO:th ovevrhead “’b«u\reltina Cranes

MOT cvaneg (OF) HOT Ccvanes:-

Manuqtij CRY =i DP@"C’:@d Overhead *tvtweumj cranes

Deexgn lGads on Gantry Girders: -

)e Qr&vr’ad loads (or) Uerhcle (Dads

2 Horvizontal loads (o) Normal toaels wils (or) lateral loads (&)

(ov) Sunae lOads (Due ™ cvob mMmovement)

3- Longrtudinal  loads (o) Drg loads (Due o <vore movemesd

b - Imf)ad.— (Oads:
~ N
verticle loads (oY) Graviy  loods

GieL (o) VL

l

L L L

Long tudinal
{oad

/ 9 s

— loteval Cads are  weight ©F Crab + Wit- liffed by crane

Photo Copy By Jain’s 09700291147
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-

Types of sechons:-

1. ISWR sSccton
/
- A channhel secton is  veinforced —t© compression +lange

Oof ISWR SsSccton:

3 ROx gf'roler

Design crateria of cgontrj givckers - :

t- Design ~for Beﬂdt‘ﬂa Moment (M) CMs My)
- Design —for Sheor —force (V< V).
/

3- N —fo N .
DGSlaﬂ 'L ‘d&F(GC“hOnS ( Ay & B | cor) Am<1x)

2 |
. L‘m‘ﬁﬁc\] defiections  (ov) Maximum defiechons (A may) (TS8O0~
: ' A max o
- For HOT (or) MOT cranc W
500

R« FOr EOT crone (or) cvanc Co]oqcﬁj' 1_/750
Wpte  so-tons —for) soo KN :
3. For EOT Ccyonecs with crane cqaqc¥+3 J_/, oo
Q :
More than So-tons (or) Soo kN -

. ' s [
L. \FO’F other Mmov tﬁa Qq/uleeﬁts < /600

.. L= Span of G\cmtwd Grivder . |

Photo Copy By Jain’s 03700291147
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i

~290

L

"

ROOCE TRUSSES

. . | N

compound  Fink Truss

span of the +russ
Rise of +the trussg

Selecton  Cviteria Ry YOoF  Huss : -

Spon Oof the tuss (L)

Q- chch of the tuss-

pﬁ.-ch of the Huss d@_,:ends on
AC sheets, T sheets, plastic Sheet i)

Q- Licahk of ventilaton Y@q/uivement‘-

piJcch

Slope

—

RISE _ h

—

span L

Ri: h = Rh
l o = Rise i = '

hate SpRN

Slope = &xpffcﬂ ~for SLJMM@*&‘(‘C +truss

NO*th h’cjht Buss k-

(7

e

Slope = tang = b
-

pitch="_h

L

Slope: pitch = ,l_’:_ ~for novth

L —

Day h‘ghl* IS main Criteria -for SelecHon Of Novh  light

S RS o A e e S8 B R TR T g

u‘abi- Yoof- truas

e

&~
$

i
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L J

. —~ .
Elements of roof tuss:- ain stst Qf\ |
Strut (oY)

N Ridgc ods
[irpiler T e

Cov)

puriin meme
KNnee v
bvqca‘nca ISK Main Tie (o purling|  eves

Princpal 4ie | membe

= SPQ” of _ <SP(1C}1’\§
‘buss of Husg
4) /

purlin. member Qlways  desgn as  Continuous  beam .

Economical qucfnq Of huss ()=

Top chowrd bvag -

‘Raftter bmdng

Spacing ab which -the +otal cost of the rvoof btﬁld_‘w‘

S Minimuam -
Economical spacing of thuss (1) = % to ?
| = Span of —the -tuse
cest of the -tuss
pey untt aveal ()

(1

pPer unit arsa. per unit-area ¢

+ = &P-{-—m}

n's 09700291147
Photo Copy By Ja/m/ 7007 |

D(.‘i.‘%'i(aﬂ Of PLlY‘h‘n chrk{mcj SHEesg ]\n&mm) .-

Ts 8o s Tecommended  to
destgjn as Pu:rh‘n As A Contihuous beam
and subjected o axial

bending moment
~J

P = quvi{-j (or) vertide load cue 4n
SeH weight- of purln, seH Weight

of Sheeting, live load .
y = Load due o wind P@ssu'fe
= Load  aleng MINOY axis of purlin = (H + p,COS8)
= Lood 01009 Mmooy axs of purtin. = Py sine
= stg[ge of voot.

ax <Cost oF Puﬂi‘q + cost of yoof shechn
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ey AN T T T T T S TR AR TS B I T AT TR N

D@_s?cam crrteriat -~

Actual bending Stess = { Mez | g + Muy .7_]

®bc car (oM bt cal = [ Mez + Ms&] < permissible ber‘d:‘nﬁ;
- 2 “yy | ' Stesseg
Accu_ s 4, ox _‘_%Pi”_ ( Mmaximum oy l:‘mrtﬁ\g deflection)

&« i
D@Si(aﬁ of Qnate qulf-'h s 5\’\&6 )

IS 800 : 984k ryecomMmends
=to use ap angle Member OS }swrh‘l)
' When slope of veof O s a0

_ 4 3o
2. Minimum  tve load o be

usced { 750 N)/(y)L

Beﬂd?na moment about minor Qxis g n@%t@ded-

H-  MOaxXimum bendr"na moement , M= wod*
/ 5 Lo
o spcm of- Puvh‘n

w9 = Qﬂ;*FO,V’“‘S distsibuted - Joaad indusive of waind

load -
P+9 Not- 74
Myx = Pcosac
= 3 P
N N N
= V3 y *7
2

Photo Copy By Jain's 03700231147
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PLATE GIRDERS

loods.

2+ Plote civders (o Span 3o - 160 m) Gor span <
3. TYUss girders (for Span > oo m) I

™~ continueuc (or) Thtem tite
et weld

WE

Riverted or Botted welded pPlectes ﬁf’mie'“
plate girakers

s\
Note: - Photo Copy By Jain§ 097002911%7

In terms  of stmp! c‘ci-hj and  efficiency welded
Plote givders are far Superior
plate girder -

than  boHed or yiverted

To SLLPPO“‘E the same tansuverse load welded P‘Odf

are demandma S -1/ of lesser awa oF Steel than &otwm

Or  rivevted Plo:te S‘I\rd@_v.

N ) N
Sl we&ah{— of Riverted (ov) Botted piate Givdler (L)

W = W I‘(N/m

2eo
sSeH weight of  (uelded plate  givder y
ug = W
oo /M

N = Total Supen'mFosed lood th KN

—> The riverts or bots used betwesh -flange angle and
+Flonge P(ccfe o ke designed —for  horizonta) shear due O
‘transverse  tood- Here  viyerts  or  bols  sublectked —o s?r\§|e_

sSheoy only-

ONIT < ‘35/

AHematives —for lqra@ Span beam Witth heomd ‘m@,

/
- Two vYolled T - sechon (ploced  sick by side) I i

o i
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—» The viverted connechion  between -Fange angle
and  web P[O:f—@_ —“+= e des&an@d —fovr horizontal sheay
due o  Hansverce 1oad and verticle (fve lead- tere
riverte are Sublected —fo double sShear.

Web @.qvw‘vcxlent:w ‘ \
Tt is a porton of web behoeen Flange anges
iS behoves as part of 4{-‘tcm<ae ara. is called wacb ~ -

captvalent:
A/req of web Plate, Ay = duw gy,
dy = D@Pfh of~ web plate
‘= Thickpess of web plate -
Area of web cguivalent ( Awe)
= !
Net  web eq/u?ual@n{-, Ane = Aw
8 ..
Local buckling allures of Web plade in o plae givder: -
e Shear buckling ~“oilure  (or) Diagonal corﬂpmssim ée@buck(t/ﬁ_
fallure of web-
Q- Herizontal (or) Longi—tudi"nol (om - bend?ng buckﬁ/\a fadlure

of {DGLb |
2 Yertcle (O 8@@*10(3 bucklinca “fallure ©ofF web-
< N
— — 1 g }j
verfi| |- - / wr
cle)
D
q ! >

Elements of plode  givder- Photo Copy By Jain's 09700231147
e b P(O:te
& Flange plodes only -for  welded plate  givder - Flonge ongles -

and  Prange  plodes verted  plote qivdey
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ShRfneys -

Y

\Jevﬁde (or) tranguerce
(ov) Stability  stftner

Sp!i‘ces b

Stiffners
I i
Intermedicte  stttner rng S <
J J ]
LOf\Q]'f‘h)du’f\qi Load b@&‘ffﬂg &End beogn‘na
(o) Horizontn) Stffner Sttfer
Sttirer
/
= P( (ces

Web s,:l 1ces

Ay =

4
d
clg

C

{\]

|

J

J

Plcmge = Pl:‘ceg

Fivst horizontal (on Longitudinad

W concentrade -

) Sttmer . ,:L - beac
] " B ‘
[ O-2d "; T
' 0:sd
i i
71 oot (
' : ]: : { nd
3
! &
.l
. —— 3 ( ' :
Faro t, —= : / horizontk :
N O ~ [ StrAer
Y N 2
. : we b
5 '.\ plode

Suﬂoéﬂ,—

f

i

/1

-

Depth  of web Ploﬂc’_
= ~thickness o web Plcxfe
= er:ou:ima beturen

= d@_Pﬁ) of- Plote givaley -

= ax cdistance

End bearing stitfner @) End post

vertcie (or) Transuerse
sStffner

Photo Copy By Jains 09700291147

verticle (ov) Tvonsverse  Stffney

Fom Compyession  Fange pote (ov) Flonge
ange to nNeutrald ads-

/
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Web plate :-
Minimum thickness of web plate ()i~

accessible oy padnting)
e, T & mm (whenN  web plae  exposed o Weather  but

Inaccessible —for painting)

Economical depth  of Pplate givder (D)

{.

v
¥

le ~tw -:/ 6 mm (when web Plate is @.xposed 1o weather bu-t-‘

o

o
4
A

It is concept based ON mMinimum darea of Steel

(O minimum  welght of Steel  yeguired —for  plate  givder

For  viverted F)ldt(‘i Cjird@f, Dz r-n\)%{_
ot Ty

For welded plate ST N A\l
Fbe t, |

B b
/M= Maximum berding  moment

S = PC,T‘m?-SSI\b[e beﬂd;ha Stesses

, X

Web stffners (TS 3800: 198%):-

: &g ond &s — No sthtner
le When =N leaser of ———= o
+. < > ] m IS Teguined
= dL . —_— Y ' < T Y
= NWhen 85 < —= L 00 verticks, ‘bfqr\S\,ers@ AN

*y Are —to be P'rom‘ded'

< N .

¥

< =t e
3. when 00< Y2 < ase — Tvonsverse Stiffner + hovizontah
o Stffner b ©-2d fom Compression
Y —Ploncae.
- When  aso < d:-t'—"- < 400 — TYohsuerse cohffner + ©F Horizontal

wl

stfher + ghd horlzontal stffer
- Newutod Axs

Vertice tansvese stieier:~  Fhoto Copy By Jain§ 09700291147
Verticle  stiffnevs (or) tansuerse  Stiffaers Qre to be

provided —o eiminade Sheor bucking e o webk plate.

-

Iean

e i AU Rl Tl
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girder  or an angle member -to be used as a stffher
as vuerted (o) boted connecton -
Mininum  Moment of Inevhal —fy trdncierse SBEmey -

343
T, > 1547+

C2_
el 3 H \ N
*tw = m:mem requived  thickness of weh
C

(1

PCH MU permf‘tted distance botwecen vertide i
StFner. = S

MOXIimuUM  Spacina
pacing  botween  tansuerse StFHher = 1-5d,

Minimum < : N
_ pacng  botween tansuerce SHefher = G- 23d,

Transuerse

Stfmer—
e"‘;:'D lge/ web Pbd'e

{ 178
Tvansverse ——>‘ /A c s
Stener /

h = Outstond of Shffier.

Horizontal  strffner (or) Lomai‘ludr‘no.i Stfher: -
1.  First  hovizontal stffer ok o-ad Gom Compressfbl\-ﬁdﬁgg

MINiMUY M- T T 2 el

—

Q- Second harizonta) Stffner o Neutml axis

o 5
\Mummum M- T = c_llﬁ:Ud N

-—S —
d, = ax distance -Gom Comr_owe_ssc‘on —Fhmae plode (or)-Pange
omgle“-to N<A -
Note : - /

HovizoNtal  (ov) Longituclinal  stifmers ar . be prsut‘ae

.'=Jco climinate (ongﬁudmod (ov) bend:‘ng Cov) Haorzontal buckh‘nj

“fatlure  of web plate -

The connection between verkicle stffier o the web
Pbths (oY) Ho\“i—'aor\-%a( Stffher o dhe wWeb p(cnhg to bBe design
—for a S F nok less

125 tuso CRAS)

h chfnee  THOLD Copy By Jain's 09700291147
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pensn

Q. Guven o, = 1860 mMmm Coa cal = &1 Mpa-

=
= g 816

_‘:.
® Jtvo,c_‘o.l
t&co aic
<
£ J &1
_ht__w > 1&co X 9
' 816
/
-tu) > 20 mm
2. G\?\}Ef\ d = 1600 Mmm _bue; 1o mm
da = oo = iao
+io 1o
i_ < &5 — No Stffher requrred
._{:w J
Intermadiate .
RS < %':L < 200 — Vevtde shffner vsq/uwed
w :
/ Photo Copy By Jaing 05700231147

COMPLETE STUDENT SOLUTION

CONT. FOR US

FOR ALL TYPE'S OF CLASS NOTES

|GATE

IES

PSU

AEE

TRANSCO

GENCO

& ETC.

ALL KIND OF STATIONERY GOODS

ADD:- SHREE SHANTI ENTERPRISES

SHOP. NO-37-38, SURYALOK COMPLEX, GROUND FLOOR,
GUNFOUNDRY, ABIDS, HYDERABAD-500 001
M.NO- (+91) 97 00 29 11 47
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COMPLETE STUDENT SOLUTION
CONT. FOR US
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TRANSCO
GENCO
& ETC.
ALL KIND OF STATIONERY GOODS
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JAINS

SHOP NO-103-105, 1* FLOOR, & BLOCK, SURYALOK COMPLEX,
ABIDS, HYDERABAD-500001

M.NO:- (+91) 970029 11 47

AVAILABLE

ALL BRANCHES CLASS NOTES FOR GATE, IES, GENCO, TRANSCO,
AEE & ALL PSU'S

ALL STATIONARY MATERIALS AVAILABLE HERE

INTERNET CAFE, SCANNING, COLOUR PRINT OUT, XEROX & LOT OF
MORE THAT U NEED

NO RETURN NO EXCANGE THANK YOU VISIT AGAIN

SHREE SHANTI ENTERPRISES

SHOP NO.37-38,GROUND FLOOR, SURYALOK COMPLEX,
GUNFOUNDRY, ABIDS, HYDERABAD-500 001

HoME DELEVERY ALSo AVAILABLE

v






