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Rivets, Bolts and Welds

Structural Fasteners

Riveting

The size of the rivet is the diameter of the shank.

« Gross dia of rivet or dia of hole

d=d+1.5mmford<25mm

andd'=d+ 2.0 mm ford =25 mm O
where d = Nominal dia of rivet

d' = Gross dia of rivet or dia of hole... Q

« Unwins formula L 4
d,  =6.05]t
where, dmm = dia of rivet in mm
tmm = thickness of plate in mm.

Bolted Joints @

Bolts may be used in place of ri tracture not subjected to vibrations. The
following types of bolts are used. in‘structures:
Black bolts
‘ .

« Hexagonal black re commonly used in steel works.

o They are made fro w or medium carbon steels.

e Theyare ignated as black bolts M x d x | where d = diameter, and | =

length of t S.

Precision emi Precision Bolts

ey are also known as close tolerance bolts.
. etimes to prevent excessive slip, close tolerance bolts are provided in
oles of 0.15 to 0.2 mm oversize. This may cause difficulty in alignment
and delay in the progress of work.
« Types of Riveted and Bolted Joints
There are two types of riveted or bolted joints.

(i) Lap joint
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« Thelap jointis that in which the plates to be connected overlap each other.
« Thelap joint may have single-row, staggered or chain riveting.

—§1’ P

(ii) Butt joint

« The buttjoint is that in which the plates to be connected butt

other and the connection is made by providing a cover plé
sides of joint.

: 1
e
- P
\>1
n —
Doutsle-cover bull joint Q

« The butt joint may have @e row or staggered or chain riveting.

of hole (gross dia of rivet)
Pitch
trength of rivet in single shear

T 2
p.=2@Y .
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iii.  Strength of rivet in double shear

p5=2x%d'z.f:,

where, fs = allowable shear stress in rivets
d' = dia of hole.

iv.  Failure due to bearing of crushing of rivet of plates
Strength of rivet in bearing

R=/fd"1 where, fu = bearing strength of rivet. O

Efficiency of Joints Q
() @ o
_ Minimum{P_.P,.B}
P

Where, Ps = Strength of joint in shear O

Py = Strength of joint in bearing Q&

Pt = Strength of joint in tearing

P = Strength of plate QW en no deduction has been made for rivet holes
x

=p.t fi

o Rivet value

R —an F
v PL

umber of rivet,

IS 800: 1984 Recommendation
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Maximum permissible stress in rivets & bolts

Axial tension, | Shear, Bearing,
Types of fastener o (MPa) r,(MPa) | o ,(.\IP%)
Power driven
(a) Shop rivets 100 100 300
(b) Filed rivets 90 90 270
(i) Hand driven rivets 80 80 250
(iil) Close tolerance and turned bolts | 120 100 300
(iv) Bolts in clearance holes 120 80 250

« Rivet diameter, Pitch

www.jkchrome.com

O

Minimum pitch

of the rivet

2.5 times of nominal diameter

Maximum pitch for

(i) any two adjacent rivets
(including tacking rivets)

to the force in the member:

(i) rivets lying in a line parallel

(a) in tension

(b) In compression

Where t = thickness of thinner OW
Permissible Stresses 0

Cases

Axial tension and compressio

In bending

In bearing (ex-a

0.75f,

In shear

max. permissible avg. = 0.40 f,

max. permissible = 0.45f,

Ma issible Deflections

ax permissible horizontal and vertical deflection

_ Span

325 (LSM)

www.jkchrome.com
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b. Max permissible deflection when supported elements are susceptible to
cracking

a. Max permissible deflection when supported elements are not susceptible
to cracking

_ Span
360

Arrangement of Rivets O
(a) Chain Riveting C)
Lieeoe | @ g
e e e |

|

(b) Diamond Riveting O
| ® 0 K
|

o ‘:. .:. < Q
| °e

2
(c) Staggered Riveting

(LSM)

Ecc Connections

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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; P.A
F.o=_""
(I) Di ZA]_

. Per.
(i) F = =4
24r

é"
FD\‘\ //F\
! RS ," 9
F] $---— \\‘\ "/, FUI FT O
Frw ' Fiz "'/CG\‘\ TFDi 0
“os 2 P ¢
e ; %,
i Fu/gFDi
(iii) Fr, = ‘\/(FDJ: +(F) +2F Fy EDG-
Where, Fpi = Direct force in it rivet. K
Fri = Force in it rivet due to tor@%moment
ri = Distance of ith rive‘ G

Ai = Area of it rivet

T -
=2 (dy
4(:)

Fpi = A cts in the direction of applied load P.

s acts perpendicular to the line joining CG of rivet group and the rivet
onsideration.

F.i = Resultant force in it" rivet.
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Angle b/w fusion faces | Value of k
60°-90° 0.70
912-100° 0.65
101°-106° 0.60
107°-113° 0.55
114°-120° 0.50
Minimum size of weld
It depends upon thickness of thicker plate OO
Thickness of thicker plate | Minimum size
0-10 3mm @ ¢
11-20 5mm
21-32 & mm
>32 mm 8 mm

Max clear spacing between effe
200 mm (minimum). In tension

« Slot weld
L 2

of weld in compression zone = 12t or
or 200 mm (minimum)

b, = 2t

W 3t or 25mm

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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« Slide fillet weld

Side fillet weld subjected
to longitudinal shear

End fillet weld subjected

to transverse shear Q
(a) 1 %0

“)
(b) b # 161 to make stress distribution uniform

O

(c) if b1 > 16t use end fillet weld.

Welded Connection @

« Permissible Stresses

(a) Tensions and compressior@c on through the throat of butt weld = 150

N/mm?
2

(b) Shear on section thr e throat of butt of fillet weld =108 N/mm? = 100
N/mm?
Throat thicknes

x $tze®f weld
« Butt-weldeddoint Loaded Eccentrically
Let th ess of weld throat = t, and length of weld =d

r stress at weld,

W

P=
d=t

Where t = thickness of weld throat and d = length of weld.

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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4

« Tensile or compressive stress due to bending at wejibre,

oM

=
y tw el

For the safety of joint the interaction equa

~ \
[[Penmsmble shePa-I stress in weld \1 iss1Blg t Ee stress in weld ) }5
« Equivalency Method O
B+ (3P) -:: 0.9 f
(based on ma on energy theory)
Permissi ding stress for flanged section = 165 N/mm? = 0.67fy
For so

permissible bending stress is 185 N/mm?
Fillet-Welded Joint Loaded Eccentrically

There can be two cases:

www.jkchrome.com www.jkchrome.com
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« Load not lying in the plane of the weld
« Load lying in the plane of the weld

(i) Load not lying in the plane of the weld:

« Let thickness of weld throat =t and total length of weld =2 x d
« Vertical shear stress at weld,
W

P = 2d <t
« Horizontal shear stress due to bending at extreme fibre, O

M  (Wxe)xd/2 3We

=__ = V= = =
Pe=7 ! 2xtxd td” O
12
« Resultant stress, @ TS
P, =~P.+Dp;

« The value of pr should not exceed th@ ible shear stress pq (= 108

MPa) in the weld.

AN

(ii) Load lying in the plane of the weld: Consider a bracket connection to the
flange of a column by a fillet weld as shown in figure

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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o Vertical shear stress at weld,

W

I=t

8

where,

I(h+L+1)=

the length of weld and t = thickness of the throat O

« Torsional stress due to moment, at any point in the welcg

T=r
Py = 7 ¢
ra
where,

T = torsional moment = W x e O
r = distance of the point from cgef &tion
lp = polar moment of inertia of@ group = Ix+ Iy

« The resultant stress,

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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o, =\/_pf +p§+?_p;pbcus€
« For safety,

p,

permissible stress in fillet weld, i.e. 108 MPa.

o The resultant stress pr will be maximum at a point where r is IMum
and g is minimum.

Tension Members Q

Tension Member @ P
Tension members are linear members in which axi ct so as to elongate

(stretch) the member. A rope, for example, is a n Member. Tension
members carry loads most efficiently since the aatire'tross section is subjected
to uniform stress. Unlike compression me
Ties of trusses, suspenders of cable st anddsuspension bridges, suspenders
of buildings systems hung from a ceatraleore (such buildings are used in
earthquake prone zones as a wa miRimMizing inertia forces on the structure),

and sag rods of roof purlins arg xamples of tension members.
L .

nd
Furkn

=

Tie N2
3 \,//
RSN Tpchond. St

Seg rod

% bridge | (c) m”:‘d (d) Rogf Purlin Systam
A bracing
i
\Suspenders
Suspension Bridge
(b,' Cabw Supporm.l B"ngO: (@) Braced Frame

Tesnsion Members in Structures

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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R N £ JTL > (%)
i)

;! 3 I_-:l[(g\

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

Cross Sections of Tension Members O
Introduction Q

1. Tension member has no stability problem. ¢
2. In tension, member net section will be effecti reg@s in compression

member gross section is effective.

lenderness

Types of member Ratio
1. A tension member in which reversal
direct stress due to loads other than i 180
earthquake forces.
2. A member normally acting a
truss or bracing system. But s 0

) 350
possible reversal of str om the
action of wind or ea 5.

Net Sectional Area
(i) For plate

Net area = - nd't

where,

s1 = Distance between two consecutive rivets in the direction of load, also called
pitch.

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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g1 = Distance between two consecutive rivets perpendicular to the direction of
load also called gauge.

b = Width of the plate
n = Number rivets at the section
T = Thickness of the plate

d' = Gross diameter of the rivet

s O
[

<« gt = @ &
2} Twes, b
S -9 |
(i) Single angle connected by one leg on O
() 4= = AT \Q

¢

*

where, A1 ross-section of area of the connected leg.

Az s cross-sectional area of unconnected leg. (out stand)

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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ot 3 QO

A2=(I2—£]I @ *
(d) 2

©) A_ =0, +1,-1t)

(iii) For pair of angle placed back to ba Q;nal tee) connected by only one
leg of each angle (or by the flange of to the same side of a gusset plate: or
it the two angles are tagged alo a.

Single

Tacking

'v‘
A

gusset pla

¢

A2 = Area of outstand (unconnected leg)

(c) The area of a web of tee = Thickness of web x (depth - thickness of flange)

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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(d) The outstand legs of the pair of angles should be tacked by rivets of a pitch
not exceeding 1 m.

(iv) If two angles are places back to back and connected to both sides of the
gusset plate. Then

O

A=A+ A (k=1 @ *

when tack riveted.

If not tack riveted then both will be consideO rately and case (ii) will be
34

k —_
followed 3‘4 +4, K
Permissible Stress in Design c
e The direct stress a aI on on the effective net area should not
exceed Oat

where ozt = 0.6fy
and fy = minimum g’e stress of steel in MPa

Lug Angle

The lu short length of an angle section used at a joint to connect the
outsta g of a member, thereby reducing the length of the joint. When lug
ang edk=1

Compression Members
Strength of an Axially Loaded Compression Member

« The maximum axial compressive load P

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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P = 0ac X A where, P = axial compressive load (n)
Oac = permissible stress in axial compression (MPa)
A = gross-sectional area of the member (mm?)

IS800-1984 uses the Merchant Rankine formula for oac which is given as

Jee X T

o =06x —"+—
[

“ JAC A O

Where, fcc = elastic critical stress in compression Q

_91'3><E ¢
FE

A = slenderness ratio
| = effective length of the com[&mber.

= |

r = appropriate radius yrati he member (minimum value)
E = modulus of elasticit el =2x10°MPa

n = a factor ass s®4

Maximum Sl ss Ratio (Clause 3.7.1 1S : 800-1984)

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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S.No. | Type of Member Max. Slenderness
Ratio

1. A member carrying compressive loads 180

resulting from dead load and
superimposed loads

2. A member subjected to compressive 250
loads resulting from wind/earthquake
forces provided the deformation of such
members does not adversely affect the
stress in any part of the structure

3. A member normally carrying tension but | 350
subjected to reversal of stress due to

wind or earthquake forces 2 . |
Effective Length

Table: (Effective length of compression memb nstant dimensions

(Clause 5.2.2 IS: 800-1984) O
N

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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S.No. | Degree of end restraint of compression member | Recommended value | Symbol
of effective Length
1. Effectivaly bzlc in position and restrainsd sgainst D.65L ™
rotation at both ands }
2 Effectivaly hald in position at both ends restrained 0.80 L v
against rotation at one 2nd 4
3. Effactivaly held in position at both ends, but not 1.00L
restrained against rotation
4, Effectivaly beld in position and restrained against 1.2 ¢ om
rotation at one end, and at the other end restrained ;
against rotation but not held in pesition,
.
5. Effectively bald in position and restrained a t L »
rotation at ope end, and at the other end T 4
rastrained against rotation
R
&. Effactivaly held in positicn st oW fEnd e 2200L o=
restrzinad against rotstion. ang =7 end ‘
restrained against rotation & in pesition
7. Effectivaly held i restrained against 2.00 L
rotation st ops end hald in position nor
restrained agajnst rotalign at the other end '
* L
Angle str

e derness ratio (A=I/r) should not exceed the values given in Table.

gle Struts (Clauses 5.5, IS: 800 — 1984)

www.jkchrome.com www.jkchrome.com
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(%.0o. | Type TEnd Connections Effective Allowable | Slenderness
‘ Inngth stress Ratio
H Sangle angle O rivet or bolt at sach snd =L | 0. B, 00
discontinusds (1) Two ar more rivets or Dolts of welding ot | =055, |-.~
sach and
;'1 Doubie sngis, Connacted on samae side of gusist plata sl |0.I-- l””
tacked discontinuous | One rivet or bolt at sach end d
TWo Or more fivets, Bolts or welding at asch
and = Q850 .,
(1) Connected on both Sides of Quaset plate by | | « 0,7 to 0.85L depending
two o more rivets, holts of weiding on rigidty of joint | -y
3. |Saglecrdoutie | Ore or mars rivet. Bt or meiding I'= 0,70tz 1.00 depencng |‘-.
_____ be_sdocmomone 288 Lahonau o

Built-up Compression Member

Tacking Rivets P
« The slenderness ratio of each member betw nnections should
not be greater than 40 nor greater than 0. es the most unfavorable
slenderness ratio of the whole strut. In n seshould the spacing of
tacking rivets in a line exceed 600 m h members, i.e. two angles,

channels or tees placed back-to
« For other types of built-up co ion members, say where cover-plates
are used, the pitch of tack ould not exceed 32 t or 300 mm,
whichever is less, where kness of the thinner outside plate.
When plates are exposed to the'Weather, the pitch should not exceed 16 t
or 200 mm whicheverlis
. The diameter of®

minimum diamete

ting rivets should not be less than the
below.

Thickness of m inimum diameter of rivets
UP to 10 mm
Over 10

16 mm

6mm |20 mm

22 mm

of Compression Members

The following steps are followed for designing an axially loaded compression
member:

(i) Assume some value of permissible compressive stress oac and calculate the
approximate gross sectional area A required

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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4 _ Axial compressive load
FEE Assumed permissible stress

For single-angle-channel-or I-section (low loads) 80 MPa and for built-up sections
(heavy loads) 110 MPa may be assumed initially as permissible compressive
stress.

(i) Choose a trial section having area

= A@rm. O

(iii) Determine the actual permissible stress corresponding to @um

slenderness ratio I/r of the trial section.
2
' n@ltiplying, the actual

actual load, the trial section is
should be repeated.

(iv) Calculate the safe load to be carried by trial sec
permissible stress by the area of the trial section

If the safe load is equal to or slightly more than
suitable for selection. Otherwise the above @

(v) Check the slenderness ratio. K
Lacings 0(
(a) General requireme‘ X

1. Radius of gyration @bout the axis L to the plane of lacing ¥ radius of
gyration abo thegx in plane of lacing
m should not be varied throughout the length of the strut

-laced system on opposite sides of the main components should
be in the same direction so that one be the shadow of the other.

Specification:

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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F
N

= Y
(a) Single lacing

(= I, as shown in Fig.)

on lacing bars (= 0.7 x I)

times length between inner end rivets
ends and at

Welded la 0.7 times distance between inner ends of

effective lengths of welds at ends (0.7 x I)

« “For local Buckling criteria

L
re

in

?{ 0.7 ;"‘id:h:r.l’esa::r.r'm

# 50

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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Where, L = distance between the centres of connections of the lattice bars to
each component as shown in fig.

minimum radius of gyration of the components of compression member

« Minimum width of lacing bars in riveted construction should be asg@llow
Nominal rivet diameter (mm) (22]20|18 |16
Width of lacing bars (mm) 65| 60|55 |50
« Minimum thickness of lacing bars: Q
_ 2
r# I/ 40

for single lacing

2 1/60 O
for double lacing riveted or weld ' &ection

where, | = length between inne% ts as shown in fig.

« Thelacing of cQnipe sionMembers should be designed to resist a
transverse shear o of axial force in the member.
o Fora single laging system on two parallel faces, the force
sivg 0 ensile) in each bar,

o For double lacing system on two parallel planes, the force
(compressive or tensile) in each bar,

v
4sin &

F:

o If the flat lacing bars of width b and thickness t have rivets of
diameter d then,

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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o Compressive stress in each bar

force F
grossarea bt

o Tensile stress in each bar

_ force F
netarea (b—d)xt

O,

O

« End Connections:
o Riveted Connection: Riveted connections may be madejin two ways

as shown in Fig. (a) and (b). @ .

For case (a),

Number of rivets requir

B F 4
Rivet val
For ca
. bers of rivets required
- 2Fcos
Rivet value

« Welded connections
Lap joint: Overlap < (14)

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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times thickness of bar or member, whichever is less.

Butt joints: Full penetration butt weld of fillet weld on each side. Lacing bar
should be placed opposite to flange or stiffening member of main member.

Battens

(a) General Requirements:

DI Jo

e
NELX)

rg; fz rx

« The number of battens should b UQ the member is divided into not
less than three parts Iong%
(b) Design Specifications:
1. Spacing of battgnSC, entre to centre of end fastening should be
such that the slefiderfigss ratio of the lesser main component,

€ x50, ¢
F

lenderness ratio of the compression member as a whole about
is (parallel to battens), which is less
re C = spacing of battens as shown in fig.

&

minimum radius of gyration of components.

2.

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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20

for intermediate battens,

d > a for end battens

and d > 2 x b for any batten.

where d = effective depth of batten,

a = centroid distance of members,

b = width of member in the plane of batten

3. Thickness of battens, O
A O
50

*
where, I, = distance between innermost connecti @rivets of welds.

p_ 25, O
100

and P = total axial load o omp. member.

o Transversegshear Wi ided equally between the parallel planes of
battens. Bat their connections to main components resist
simultaneo ongitudinal shear.

V&C
"= .
a moment,
A = V=C
2N

where, C = spacing of battens

N = number of parallel planes of battens

S = minimum transverse distance between centroids of rivet group
or welding.

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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o

www.jkchrome.com www.jkchrome.com

Check for longitudinal shear stress,
"

D>t : where, tva = permissible average shear stress
=100 MPa for steel of IS: 226-1975

D = overall depth of battens,

t = thickness of battens.

Check for bending stress,

M_ T
Z 1Dx t*
4]

where, Obe Obt = permissible bending compressive ®Qstress

L

F O

= 165 MPa for steel of IS: 226-1975

5. End connections: *
o Design the end connections to resist t itudinal shear force
V1 and the moment M as calculated 4 above.

For welded connections Lap % ¥ is thickness of plate
Total length of weld at end of @ atten ¥ D/ 2

Length of weld at each edgé€ of haiten #£1/3 total length of weld
required

D
a+b+c ;z(E

t = thickness of batten

www.jkchrome.com
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Slab Base

« Sufficient fastenings are provided to retain the column securely on the
base plate and resist all moments and forces (except direct compression
in the column.) arising during transit, unloading and erection.

« Area of slab base

_ axial load in the column
permissible compressive stress in concrete

« The thickness of a rectangular slab base as per IS 800: 19840

3wl 5 b Q
t= |—|a" ——
\/Jixr [ 4 ] @ ¢
B »
i KO
where t = the slab thickness (m Q

w = the pressure or loading ©n derside of the base (MPa)
L 2
a = the greater projecti e plate beyond the column (mm) = max. (<, B).

plate beyond the column (mm) = max. («, B).

« The thickness of a square slab base plate under a solid round column.

10 [90% B
166, (B—d,)

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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|l

dg B

iy

W = the total axial load (kN)

www.jkchrome.com

B = the length of the side of cap or base (mm)

www.jkchrome.com

do = the diameter of the reduced end (if any) of the column (mm O

The cap or base plate should not be less 1.5 (do +75) mm in le
“)

ent and is checked for

Beams & Plate Girder

Beams

A beam is designed to resist maximum be

shear stress and deflection, and also f

Design for Bending

K pling and web buckling.

Nominal plate thickness Yield stress f; | Suc = Ser
TS (MPa) (MPa)
Angle, tee, |, channel and fia ion Up to | 250 165
and including 20 L 2
Over 2 and including 40 mm
240 158.4

www.jkchrome.com

www.jkchrome.com
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* Cantilever beams of projecting length L,

{a) Bullt-in at the support, free at end =085

{b) Built-in at the support, restrained against torsion at the end by continuous
construction.

I=0.75L
{c) Built-in at the support, restrained against lateral deflection and torsion at the free
end by continuous cross members over several beams
(d) Continuous and unrestrained against torsion at the support and free at the St
{e) Continuous and partially restrained against torsion at the support and f@
(f) Continuous at the support, restrained against torsion at the support an at I=3L
the end @ *

I=2L

O

Effective Length of Compressio g
End Connections Effective length, |
{i) each end restrained a
I=span
1=0.85xspan
1=0.7 x span

* Max permissible, shear stress
T =0451,

* For design purpose, the above condition is deemed to be satisfied if the average shear stress
in an unstiffened member calculated on the cross section of web does not exceed the value
T = 0.4 "

www.jkchrome.com www.jkchrome.com www.jkchrome.com
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Built-up Beams

* Symmetrical built-up beams
o each cover plate
Z-Z,
d

where, Z, = Section modulus of rolled | section available.
d = depth of beam

* Unsymmetrical built-up beam
o The area of cover plates

A=

_12x(z-2)

A -

Gantry Girders

(@) Where cranes are manually operated

(d) Other moving loads such as chargifgica C.

Where, L = span of cra’ r girder

Axial Compression Belxll

www.jkchrome.com

s Mem axial compression and bending are proportional to satisty the Eq. (1)

( - xok:.‘d C.n * crhv.vnlr

. + <1.0 f—()
- '__ an;xl l = a- sl
[ 0.6/ ] [ 0.6f_ ]

(22
if the ratlo —=== s less than 0.15, Eq (i) may be used in lieu of Eq. /)
a

-

o . N (a3 .
- aud + oy ol + Sy < l.O -.......(")
(22 a,“ o,

- Ny

Plate Girders

www.jkchrome.com www.jkchrome.com
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M
o, %1,

e Economic depth of the girder D =1.1

Design of Web

'_.
* Average shear stressinthe webr, = E_; # permissible average shear stress, T
x

Web stiffeners

L < lesser of 816 andlw and 85. No stiffener is r
/9 er.cal Jf,

. ‘:—‘s lesser of 32}’0 and 200, Vertical stiffeners are provided.
- ’ ‘

e < |esserof 4000 and250. vertical
J.f ;

I K=

4 6400
o —< lesserof

i 7}701’400.
KO

Permissible Bending Stress

* The maximum tensile st calculated on the net flange area |.e.,
gross flange area

2 permissible  bending stress In

net flange arca
tension, Ou
Curtallment of
plate to be curtailed
/ ’ d+Avdvi.+ 4
: A+ A,
Whegs! an n =no. of plates to be curtailed counting 1, 2, 3,.. from outer plate.

ective web area

www.jkchrome.com www.jkchrome.com
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Web Stiffeners

* Bending moment on stiffener due to eccentricity of vertical loading with respect to vertical
axis of the web,

1SOM xD°
— O

x1,

Increase of / =
* Lateral loading on stiffener:
03D,

Increase of | = ————cm
Ext,

¢ = actual distance between vertical stiffeners O
* For second horizontal stiffener at the neutral axis. O

l2dyxt?
® sy
s Stiffeners are connected to web to withstand a shearing f nopless than -T'

kN/m, where h = outstand of stiffener in mm,

Load Bearing Stiffeners
* Bearing stiffeners are provided at the poighk & trated loads and at supports.
e Where these stiffeners are to provide r Int Sgainst torsion of the plate girder at the
ends,
% anee
W
2
L 2
www.jkchrome.com www.jkchrome.com www.jkchrome.com
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