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UNIT — | - CONNECTIONS — RIVETED, WELDED & BOLTED

I Mlention the advantupes and disady antages of stee! strucnnes?

Advaniages Ability to resist high Joads. due to s high density, steel is completely non-porous Durahility
Easy 1o disassembling ar replacing some steel members of a structine

Disadhantages: Corrosion At high temperature steel loses most of Its strength, leading to deformation or
failire

2 What ts meant by Girder”?

Uiirdder means a nuggor beam frequently at wide spucing that supports small beams

3. What ts meant by joists?

Itis a closely spaced beam supporting the Noors und roofs of buildings

4. What is meant by Purlins?

IV is @, rool beam usually supported by [russ

». What 1s meant by Ratiers?

I as o root bean usualls supponted by putling

6. What is Gints”

It is honzontal wall beams used to support wall covering on the side of an industrial building 8 7. What is
meant by Spandrel beam”

[t 18 beam around the omtside perimeter of o Noor that support the extenor walls and the outside edge of the
Moo

§. Name the ditfferent types of connections !

Ruveted connections Welded connections Bolted conmections Pinned connection

1), Name the types ol nveted connections”

Lap Joint - single nveted and double nveted Bt joint -~ single cover and douk’  tover

10. What is meent e nvet value?

The lea: ot the suengths in shearning and bearing is the fivet value

11, Name the dilterent modes of failure of a nveled joint?

Teanny fatlure ol the plate. Nhear latlure of the plate, Shear Tmlure o the rivzt, Beanng Giilire of the nvet,
Splitung faihare of plate

12 As per the Amencan practice where the neutral axis he o the dver group?

It is assumed that the line of mation lies ar o distance of 17 th of the effective bracket depth from the
bottom of the hracke!

| 3. What are the load combinations ter the design purposes !

Dead load + Tmposed Load tLive load)

Dead Load = Imposed [ oad « Wind Load or carthquake Toad

Dead [oad + Witnd Load or Farthguake load

UNIT — I - TENSION MENBERS

. Tic member — Lypln

Tic member or a tension member 18 4 structural element canving an axaal tensile force. For the tensile fogee
to be axial it is necessany that the load be apphied through centron! of the section of the member Bat under
axtal tension the member pets strphtened and eccentniony of the toree decremses, The member iy a hoist
strarghit at the vield pornt and the distonbution of the stress over the section becomes uniform

2. How the tension members are chssihied”

[ s classitied accarding to its shape and size and it depends upon the type of structures. Wires ond cables —
Used in hopns, dernichs, suspenders in suspension bridges Rods and bars — Used in radio lower, small
spanned roof trusses with different cross-sections such as round. rectangular or square

3. What 1s meant by single section member!



)

uctural sectuons sueh as lscction, T-scction. anple, and channel are used s tenston membors. As the
structural shapes provide more rigidity than cables o rogds, their buckling tendency under compression load
1 teduced and so can e uved where reversal of stress tales place
< Under s circumstar<es you swoukd vo tor Bullt-up memben
When single structural sections fail to provide required strength and stiffness 1o ciny teasion e well s
commpression 10 case Of reversal of stresses, buillt-up memben ars used
5. How the tennon members are selected”
It depends upon the varions factors such as tvpe of fabrcanon, type of strocture, Hype of lnading, Le
whether the member undereoes reversal of stresses and the v tension 1 be rnesd by the mcmber
6 What s met secttona! area ol # tenston member  How i caleulazed m cham nveting !
The gross scctionad wea of the tension member mumn the sectional arca of the masximam mrmber of
rnvet/balt holes s known as net secthional arca. In case of chimn nveting,
o= (b= nd)1
7 What s Lug angle?
A barger lenpth ol the 1envon metubser and the jnnset plate muay e n:quin:d sametimes 1o gscommodate the
required rumber ol connection rivets Bt thiy nmuy not be feauble and cconumical To overcoime this
difficulty lug angles are wsad in conmation with puan tenston memben ot the cnds 1 prinades extra gauge
lines 1o accommodating the nvets and thus enables o padiece the tength of the cunaecton They arc
wencrally wed when the members are af sngle angle, double angle or channel sectons
B What are the nuun objectives ol the Tug angles ©
[hes produce cocentnn connections. dae o nvets placed along lug anplz The centrnd of the nvet 83 stzm ol
the commection =flts, causing eveente conncchen and beoding moments, Mo distnbation ir the ety
connectiny lug angles v oot unitorm 1t 1 preferred 10 put a Jug angle al the *<ginning of the conpzction
where they are more etfective and not at the maddle or at the end o the connecuon. ivets on the lug sugles
are ool as efficizot ax those on the man member  The aut=standing ez of the lug anele sually gets
deformed and sovthe load shared by the nvets onthe lug angles s proportonately Jess
W o Whatasthe permissable stress in asal tensum "13A
As per IS SO0 — 1984, the permisatble stess inavaal iension = (16 £ R mm’
ty = mummuam vield stresyon stcel in s ’HHH:.
10. How wall you join the member of dilferent thickness ln intension member!
When tension member of dilYerent thickness are 1o be jointed Gller plates may b wsed 1o hring the member
in level
11 What happens when a single angle with one ey v connected] to g ginect phae, whach s subjected to an
cccentric load?
The nivets connccting the ungle 1o the st Iﬂuh' dosy not lie on the Ling ot action of load

! Ths gaves riss i
an cocoentne connection Jue to whieh the stieas distiibubion becinues nop-untform  The net cross-<echional
area of such o section v reduced 10 account lor thiy nes-untdorm stress dismbetion resulting from
cccemneily

COMPRESSION NMEMBERS

|. What do sou mean by compression members?

('.'ul’llrrtf'_nmnﬂ membets are the most commane structinal elements and i i termed as columns, AL, prosts or
stinchion<. They are designgd to resnt ol conpression

o. Name the modes of tolures in a column

Failure of the vnvsescctinn due to canhing of viehhing adure by bogkhing, des e elastie instalnlity, Mixed
mode af tnlure due o crushing and bucklhing

Y. Detine slenderness matio

1 1s defined as the o of effective lenpth | of the column to the least rndins of gyration r of the column
sechion.



(3)
- Distingussh column and strut,

Columms are the vertical m ‘
embers W .
ondinan butldings, hich carry the Jouds to the beams, slabs ete, generally they are used in

Struls wiy ¢on .
‘ monly used for Compress, :

] SSIUT Mg - = : : . .
an inclined pastion mMbers in 3 ool truss: it may cither be in vertical posttion or in

3 Whiat 1s micant by stanchions !

Ihcb-ﬂ alre “lﬂ' % - I ‘h
ll"l."l l..ﬂlumn‘i H'l;l‘l.ll'.' 0l sl |
| : f-'ui !I-{:l:“U"-‘l. l:""l"ll.ll'll‘l Usc | +
| t X Ill Il. 1 I.l in uﬂdlllbi
[t is loosely used for a column, but

7 \L : in truss bridge girders, end compression members are called end posts.
- Slate the ussumptions that made

| in Euler's theony,
The axis of the column is perfectly straight
unstrained axiv of the strut. The Nexural g
systems are provided in compound columns?
Il the plates are not connected throughout their length of the Built
provided, wluch act as o composite sechion In

compression member in the relative position,

when unloaded. The line of thrust coincides exactly with the
dity E1 s unitorm The material is isotropic 8 Why the lateral

up sections, lateral systems may be
such cases the loud carnving elements of the built-up

without sharing any axial load. However when the column
detlects, the Laeral sy stem carties the transs crs¢ shear lone

9. h‘:.un: the lateral sy stems thist are wsed in compound columns and which is the mustly used one?
Lacing or lattizing, Bartening or batten plates, perforated coyver plates.

Lacing or latticing is the most common used lateral system and the sections are flats, angles and channels.
10. What will be the thichness for the single and double lacimg bars?

The thickness of flat lacing bars shall nor be less than one-fortieth of e length between the inner end nivets
or welds Tor siagle lacang. and one-sixteth of the length for double lacing

Pl What is the urpase ol AU iding battens n cump;mnd steel coolumns™

Batten plates consist of (Tus or plates, connecting the components of the builtsup columns in two parallel
plancs. These are used only tor avial loading. Battening of the conposite column should not do if it is
subjected 10 cccentnie loading vr a applied moment i the plane of banens

12, What is the thickoess of a baten plate”

Lhe thickness of batten plate shall not be less than one fithetle of the distance between the inner most
I:H'IIIIL‘I.’“HE lines of rivets o welds s reapurgmvm climinates lateral hua.'l-.hni{ o) the batten

13. Whete the pertorated cover plates are used and mention s ads antiges !

They are mostly used in the box secthionis, which consist of four angle sections so that the intentor of column
remmns accessble lor pamnting and nspection

Advantages They add to the sectional area of column and the portions bevond the pertoration share axial
load 1o the extent of ther edlective area There s economy and fabpcation amd muammtenance Perlorations
comveniently allow the riveting and panting work on the inside portson

14, Name the types of column base?

Slab Base, which i1s a pinned base. Gusseted base, which is a ngid base

15, State the purpase of column hase?

The base of the column s designed i such a way 1o distribute the concentrated column load over a definite

arca and 1o ensure connection of the lower column end 10 the foundation It should be in adequate strength,

stiffness and arca to spread the load upon the concrete or other toundations without exceeding the allowable

slress.

16. Give the difference between slab base and gusseted base for steel columns,

Slab base 1s o thick steel base plate placed over the concrete base and connected 101t threugh anchor bolts,

Ihe steel base plate niay cither be shop-welded 1o the stanchion, or else can be connected ol the site to the

calumn through cleat angles

17. What ts slan base and for what purpose is it provided?

TR .




/ ()

h :
ase plate conneeted (o the bottom of (e column

: =42 lev transder over w 1 |
Column end 1 machined 1o trunsler the load by direet he T ST S o

ANNE No pussaet 1 - .
en the slenderness ¢ . 8 L wtenaly are reguired

A" member increuses, the
The section must he proportioned thar it b s

sectional area. Also the section ha s approximately
UINIT —IV BEAMS |

. What is a beam”

A beam s 3 structural member, which carries a load normal to the anis. The load produces bending moment
and shear force in the beam

2. What is meant by castellated beam”

A 1olled beam with inereused depth is to be castellated o
the beam by an antomune fame-cutning
tecth match up and the teeth are then wel
3 How the beams ase Luled !

Bending filure Shear latdure Dellection Lailure

permissible stress deveeases, Whv!
l:“Fﬁl possihle moment of menia for the same chisse

the same radius of gyration about both the prncipal aves,

oblam such sections, a zigrag line 15 cut along

machme. The two halves thus produced are rearmianged so that the
Jed together

The designs are based on these three failures which are to be determined.
4. What do you mean by bending falure?

Bending failure may be due to crusting of compression fange or fracture of the tension Nange of the beam

Instead of talure due 1o crushing. the comnpression ange may ful by a column like action with side ways ot
lateral buckling Collapse would tollow the Literal buckling

S What ss the muavimum detlecion that o be allowed in steel beams™?

The deflection of 3 member shall not be such as to impair the strcngth or etficieney of e structure and lead
to fimshing. The deflection 1y cenerally should not exceed 17325 of the span. &, What s web cnpoling?

Web crippling 1s the localized fislure of o beam wehb duc to mtroduction of an excessive load over » small
length of the beam. It occurs mt poant ol apphication of eoncentrated load and at point of support of & beam.
A load over a. short length of beam can cause farlure due 1o eruslung and due to compressive stress in the

weh of the beam below the load or above the reaction. This phenomenon 1s also known as web enppling or
web crushing

7. Whal are laterally supported beams”

The beams which are provided with the lateral supports enther by embedding the compression flange in the

concrete slub or by providing eltective stermediate (support) restraints at 2 number of points to restrain the
lateral buckling is called laterally supporied

8 Mention the adsantapes of using rolled steel wule Nange section as beams,
More section modulus, Lesser area, Feononucal
9 Why does buckhing of web occur in beams?
nl,.lgﬂl‘l.lf l.]'l“'ll"fl.'\"hil""l'l tlllf Ly 1"".‘-" I HIIEIHIJIIMI Enl‘l‘lpl"ﬂ‘iﬁin*n LIHL' B I!.,:*[hh".; "I'I:HIE.I.[ COmpression llll.-lll‘.' o
concentrated loads
" i - L]
10. Under what situations the plated beams are used. |
When a bending moment is lurge which cannot be resisted by the Largest avanlable rolled beam section, The
depth of the beam is restnicted due 1o headroom reguirements
11 Wohat o you mean by curtatlment o anges? |
The sectuon .I-: ¢ plate girder 1s 1o be designed first at mid span. The bending moment sall go on decreasing
> ' ; . . e " €
wwards the supports. Hence the ange plates. provided at the maximum seclion can e cuntanled
heanng stffencr?
12, What is the purpose ol providing the | ‘
It prevents the web from eoashing and buckling sidesays under the action of concentraled lvads
It relieves the rivets Connecting the Flange angles and web, from ventical shear.



pote on lensiom member sphce

ension member 1 spliced when the avalable length 1 less than the roquired kength of the tensaan
member A tenuon memiber s abo wplized when the membens of ditlerent thichness are tesquired b B
connected [ such o case puchmy i required 1o hil up the gap
What do you undzntand by Gross area™
Total area of cross section which can he tahen 2> equal weight of the member per uwml fength dlivaded by
dersity of the matenial 18 walled Groas arca The sevuonal arca given In the manuiacturer o taken as the
o Iea
Lxplain shear lag ¢iext
The 1enivide totce i transicrmed from gt e the tenvion manlst pach s angice channels of I« secthions)
lhllluph 11N ll::g' h} bodts or welds In this Prscss umbally the cosieviad lq: imay w 'th]'i..'l.tl'i.l o) mune slres
than the outstanding leg and finally the stress distnbution Iovomcs welorm oser the section away lrom e
connection Thus oue part lags behund the other, thas i retened L as shear lag
What 15 the purpese lor providing s hoo Bl base plate!
A i Balts are pronded to stabiize the conamn durnng cravtnm wil 1o puevent ppidt Tor Cases mvalving
large momenty Anchor bolty can be cast-in place bolty or driliadan balts, Ihe latetr are placed alter the
conctete ih set and are nel tov olten used  Thar design i eonermed by the marsdactiner’s spouilicatins
Castein-place holty a¢ hookad hars, balis. o1 theeasdied rods with s placed belare ihe concrete v sl
What aze the 1apes of bases provpded fro connecting the collumn 1o the basg’
Slah hase
Lrusastod ase
\Mament resiating buse
Under what orcustaness st base i used!
When the load on the column v lasge or when the column is wibjected 10 moment along with axvial load
gussctad hase 1 providad I consists of 3 hase plate, gusset plate, connecting angles provided vn cither vide
of the column and web cleat angle
Write about batten plates in compression membgt
When compresaion mambens are required for large structures e bridges. o will be neccssan W we bult-
up sectiwas  They e particulatly wretul when loads are heavy and membeny are long (e 2 WP chords of
Radge Trusses) The cross sevtion consists ol wo channel sections connected on their open siles with somc
type of lacing of l&hlng (datred hines) to hold the pants togather and ensurs that they alt wogether as ong
anil The ends of these imemhers ate connestad with “hatien plater” which tic the ciids together
What are the theee clasutications lor determunation ¢ size of plate
Class - will pertain o all hase plates the moment on wiuch be s small in propormion 1o the direct foad tha
thete 1 COmpPrTSaiun Ul the enlire arca between the bottorn ol the base and 115 b aitslation
Class H- will perain u comparatively small rangs ol base plates which have tenvion over a small portion -
one - tunl or losy of the arca
Class 1 sl inctude these which are esposed 1o a3 comparatively lage mennien? and swhuch theretore hase
tension over i lazge portion « more than one dhurd of the atea betweren the bottam of the hase plate and its
conarele finling

What are the functions of pros Lling column bases?
Ihe Bavc function of bases 1s o distrabie the concenttated kaul from the column oy a Larger arca The

columnn Llnad iy disinbuted over the hase pldl: and then lo suppaorting condrelc amd Noally 1o the vl

W hiat s inceat In ddalr base’

The slals Base 4 shown in Digore convisty of cleat anglew anal base plac lhe column end s Teed log
beanng over the whaole arca The gussets [uvel plites and pussct anglon) are not pros idedd weouth the columu
with the tlab basey  The sutlicient lastenings are used 1o retan the par seotuely in plate wnd to resist all
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l"‘hﬂ" “‘.I.I'I ﬁt d-uﬁt con . ' 1
I'  and Clechion are alvwo I;q,m“,lkmj A lll forees and momests o Mﬂ .

! h meant by column \phige!

“'Il A .
i ” :“::: Mt of s column provided, when neeessary. iy known oy column splice. 1t s also decribed

et and forces,

SHatt notes o compact sections

Phen the Laicr .

m lateral SUpPort o e compresaon ange s adequate, the lateral buckling of e bearn 1y prevented
P wction Neveral strength of the beam car be developad The strength ol [-sections depends upon the
W 10 thickiess tabo of the compression Hange When the wadth to thickness ratto o sufficrenthy small,

_, ?‘"“" can be lully plastficd and reach the plastic matnent, siehi section e clasufied as compact
. 1%
4 't At 13 micant by slendemess secthions !
when the width o tuckness ratio of the comprosnon Mange v williciently large local buckling of
compression Hlange may ocour even before exticme Gitve yiekdy Such sectinns are refened to as slender
L "< IV
LIS the vazuns Lactors afecting the Lateral-toeonal bockling strength
* Dustance between lateral sappaety 1o the comprevion llange
oReattainty 3t the ends and at wnermediate suppon locations (boundary Conditions)
‘1'}‘t and p-‘l'.ltll.lh il e hl_hh,
o Moment gradicr along the length
® T)I‘r of Crimsscetion
How do o impros e the sbear resistance in plate girder?
L Increasing i buchhing rovistance Jue (o reducid o 3,
i The web desclops tenamon field sction wnd this resists considerably larget
Stress i the Llastie cutical strength of Web s phest
What are the classibcations in Sullcnern 4
a) lntenmediaty tranaverss web stitlgnan
b Load armvng wilicren
¢) Beanng suileners
) Torsion sutlenery
¢) Diagonal sullenviy and

[ Tentwon stiftencrn

Under what circurmitances web plidles aie stitfensd and watilfesad’
Wt ol elear depth b W hness of web i beve thuan 85 1 does pat

A web plate 1o gt unshitlensd when ()
atilteney), swhan the ratie vl low dopth e thuch s of web 1y greaict

requurs illemens A weh plate 1 called
than %5 and stiffencrs arg provaded o comiribsate wddstomal srgngih fn wed

Define shape lactin
The tatio vl ['Llllll.. ol b elasds Mg Sy

sl repeTiies 1his rai i 1 aatiind a0t him Lin

Aty o the preperty of Crom sectional azca and v ool

l.k'l'lr'l-L'nl i Miale
W bt o8 ezt By plastn hinge
Mastic lunges 1 the sield w<tion

Pt Aty Plastie moernend

What 14 meunt Iy latcral Buchling of bean !
A long beam with laterally wnpeslzained qomperasin Nunge whan Ineretnentally loadad. first Jdellects

oo asdy arw] wlun fiond -tll.l.'i.'n]'l [] p.ut::u!.l.* valuge, o s widesass LT B -nu..nhhn cl LANPTTYOn
lunge =nd ety oorut hm;,ululuul aas Thay phctamumnen be Raivan s lgerally buchling v tivrstivial

buc Rling of eam
Have the Taterally suppeated boam Luly?

ol e team whah wts o M & weis tungal esccpt with & svasianl
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laterally supportied beam can fail by,
Flexure ‘
(' Shear
Beanng

What 15 web hm:khm_: and web q:rirrplmg"
A heavy conventrated load produces a region of high compressive stresses an the web cither at support or
under the load. This causes the web cither to buckle or 1o cripple

Web huckling vwcurs when 1he ITCHSIY ol Compressive stress e the centre ol the section eweeds the
cnilical hlu“illg siress ol web s imp as a sl | b I}[‘H.‘ ol tadlure s e in the vase ol it up scelions
baving greater ratio ol Jepth Lo thickness ot the welbs

What as the purpose of prosiding stuitiener in plate ginder”

In the plite gairder the depth of the weh s Lept Large Tor economy and Bence it s masde thin 1o reduce the scll
wetght of the girder. A very thun web may buckle laterally or may enpple under the heavy concentrated load
In such o case the sweb is sttengthenad by providing stitfencrs

Under swhat circumstances load bearing stutterengrs are used in plate girder?

The load carmving stitleners are attaghied swath the sweb plate ol the plate girder to
of flanges. crushung of weby and buckhing of web plite They are pnon wded under the heavy voscentrated

avord local bending flure

loads and the reactions at suppons
What aze the types ol splices’
_ Flange splice

Web sphee



