Unit :1

YTEcH® WA ( Structural Steel )

WA 1 4% 31999 98 a1 I (iron- AGT) & U=q 39 AIH d 9 JiBFH IO &1 R
T4 8q A a3 ey g1q (alloy ) 1WA &d g | 1A § 999 g, d=gdr,
HIIAT 3T B ( fatigue ) ATy & AT ], 37d: TR 361J107 &1 fIwfad w13 & fag
a9 | w1, fAfdwa , #nfst (Mn ), aewT (S) |, fafosia 3 srerg aafe aat fi amn
faarg STt g 8 98 S 9ta @=aeHs A9gal & fAuio & fu 3ug<h g S g |
HTEATCHS WA 8 dcdl el AETsl & SR UL AT - 37T &1l B 361 AT g1 § |

YTEATcHS Wi HIT0 ( Properties of Structural Steel )
AT IMIA Y] U d1g 1% AT U7 319w & =9 # gt siran g 5 d s

AIET Ed & | ed Al &1 {GHL ( refinement ) &I g@al @l ( cast iron ), faeat @t (
wrought iron ) & 7g @181 ( mild steel ) Ut foha1 STTd1 8 94 shtel Y ufdsra @mem gm:
FAEAT L |

gl Alg | el &1 UfALrd 2 8 4 % ds @dl & (S8 R0 98 WK ( brittle ) a1 8
U= g4l GrdTe 1Hed 9gd STl gidl § | WIIdT KJIT01 & k0T I A AT 9T 24 &
ST BT @t AT g |

fUeal @i § #1878 0.1 % do 1@a1 § S| & Ror 98 Sa1e1 a7 ( ductile ) , &7 (
malleable ) 9¥13¢ (tough ) 8118 | 39 I 1 UM dgdrdd 9 § 941 d Yol & AIIT]
# grar g | 7eaw T ( medium steel ) # &169 0.25 % 8 0-6 % e {8l & [N9& RO 36
T &1 0 i ( rails ), STIR &1 @@ ( boiler plates ) , 4TS (hammers ) 3 T3 (
dies ) 3nfe & foha1 a1 8 | H1eA AT 37 AT @ Ig Wi 757 ( flexible ) I a7 ( ductile)
g1 ST § a9 saeh! grdied g fieai dlg @ Sa1e1 8idl § | 359 sh1ed Wid 8 @14 0.75
% @ 1.0 % a% a1 g, N9 &R0 39 EJa & Tt 897S ( sledge hammers ), ST (
chisel ) , T%E F1eA & I BiaAd & SR, Y, Fegrel (axe ), T (springs ) , Tk (
knives ), 99 ( ®c & et 7efta ), @R fove , Tt it & fove dur sweadt (cutlery )
angen 3nfe 913 91d ¢ |

AT € A U A, B, C & 3R (IS &l 7598 ) 3axd # &1ai , A7+t ,
geh , AfdasT g TRERY 6 3197 - Fa7 a1 Afda wdt g, [9u8 39 Ea & 7= 90y
ds fem @ agr g+ft A sraaswar gl g1 SIrdl 8 | 39 T & diaci s AT9d =Ad
3 - @UE , & - WU, U oNfe a9 39! Siigd & fore Rae, &9, 913y, sfie, qfeat,
dlee , A2, a1, IR ( washer ) , oiaeig , 9T 93 B ( filler rods ), 37 ST STt & |
TId @uel &1 IS &g 2062, 1977, 5517, 3502 9 8500 U fa=9R Td g 9911 SA1AT1% | *
et & frg 3715 o TH o ®IT 1148, 1149, 7557, 1929, 2155, 2998 , dfcen & forw o1$
o TH o ®IE 814, 1395,816,819, 1024 1261, 1323 ay1 ... Ea & fog &Ig 432
, 1786 3 2090 3790 ford 3 g |

Physical property

1. Density = 78.5 kKN/m*3 (7.85 gm/cc)(7850 Kg/mA3)
2. Co-efficient of linear expansion = 2.04x10A5 & 2.18x10A5 N/mmA2
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Unit :1
3. Modulus of Rigidity = 0.84x10/5 & 0.98x10A5 N/mmA2

4. Poisson ratio =0.27 to 0.3
5. Modulus of elasticity =

Table 1.1
(_;‘r_age Designatiop o
A Fe410 WA
B Fe410 WB
C Fe 410 WC

IgT Fe &1 AqAs I IT A € 8 9971 Fe & G190 A1 g3 37 LI ohl =X q=4 e a1
A,B,C ¥Id & U &l eIfar g | W &1 aredd LIl 1 afesT ergar & g I11 i welding
g g U1 g1 | I W g a1 391 Adas id welding & foiw 393k 2 |1 9f Fe410 Cu -
WC & al sueh1 gaad g for T &1 =97q a1 amed 410 N / mm § a1 &ia 9T welding &t

« e C-0.02%

«  #7HS Mn - 0.05%

« GRS 0.005%

« BEHRY P -0.005%
- fafawtT Si-0.03%

+ 9T Cu-0.03%

TaEfA® g9ea (Chemical composition)

ST gehd! g 3T 39H dfar (Cu ) C H1Irora<t mixed § |

Yield strength (MPa) )
‘ | Elongation
Grade / Uls Thickness (mm) Gauge
t Type of steel Classification | (MPa) | 5. 65\."”:
‘ S > 4
| <20 | 20-40 | 0
Standard Structural steel E250 (Fe410A) | 410 | 250 240 230 231 Y
(Standard Quality steel IS 226 & | E250 (Fe410B) | 410 | 250 240 230 23
Fusion welding Quality IS 2062) | E250 (Fe 410C) 410 | 250 | 240 230 23
. | <16] 1640 | 41-63 -
— : Fe 440 [ 440 [300 | 290 280 22
Micro alloyed high strength steel Fe 540 540 | 410 | 390 380 20
e Fe 590 590 | 450 | 430 420 20

SYTH- Ufded ( Permissible Stress )
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Unit :1
3% 0 TH o IS : 800-1984 F AU, Fe 230, 240, 250, 260 d Fe : 300 U FI Tt o1 &
&g STl g 99 uqw@d : Fe 250 € &Y Lt @diferes Ua § @18 St g 139 LA Ak &
AT ufdas a1 1.4 9 1.5 A effa &

A7 TR TR
| fae | g2
N/mm* N/mm’
£ 144 1§
| 1584 L
g 0e 105t . 108 1
B o0 et
. it

A= ufdad 7&f 919 ( axial tension ), 797 ( bending ) , %d7 3fAHIA (shear max.),
fgq waq (‘average shear ) 9T &UT ( bearing ) d gId § | Fe 250 US &1 AdAd WId &1 dg
34 S|t gu9d ufasd ( fy = yield stress ) 250N /mm e, € & |

9= Aefty a1 gfdsd £ = 0.65 AfE Jy = 250, a1 1 = 150 N/ mm2

AT 984 gfasd = 0.66f, afe / y = 250 dl fb = 165N / mm2

3tA= Afdwad wd= ufdsd = 0.45] AfQ Jy = 250 a1 fsmax = 112.5N / mm 2

3= 3 HA Hdq ufdsd = 0-45, afd 5 = 250 @1 fs = 100N / mm 2

A= grRor ufdsd = 0.75f, Afe Jy = 250 @l fb = 187-5N / mm2

Fiefta grdie ufdad Fd1 #99Td 3 Eid & U & FAaR YR 8 | 39 gq difciaht 1.5 76
|

Advantage of steel member
@  Steel & YT | FATAT ST AHAT § AT IS T 9T 3T fhar S @hat 2|

(ii) Steel # per unit mass @1 high strength gId! &, 39T 379&7T%d small amount &
Steel & foiT large structure @1 3IFHAT gt 21 [high strength to weight ratio ]

(iii)  High compressive strength

Gv) 3E&H quality and durability FARE R high toughness ]

(v)  Steel material I-: UI1Sd [reusable] 1 [long service life ]

(vi) g1 %El Steel H strength FETS ST AhdT g1 3MIIHAT T+ It dfeeT ot 6 S
gl g

DISADVANTAGES OF STEEL STRUCTURES
i.  Steel structures corrosion & o€ ISR BT § 31T IR ARX-AR G2 A &l 3NIIHAT

BT [ high maintenance cost ]
ii.  Steel structures ¥ low fire resistance 81T g 31T high temperature 9T 3791 strength

ECiE| ﬁ(deform@ﬁ%ﬁmm?ﬂ?ﬁgﬁ gl

iii.  Demands strict quality control
iv.  Susceptibility to buckling
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Unit :1

STRUCTURAL STEEL SECTIONS

HERE=K

Rolled Steel I-sections (Beam sections).
Rolled Steel Channel Sections.

Rolled Steel Tee Sections.

Rolled Steel Angles Sections.

Rolled Steel Bars.

Rolled Steel Tubes.

Rolled Steel Flats.

Rolled Steel Sheets and Strips.

Rolled Steel Plates.

Mg e R0 DR

1 Rolled steel Beam sections)

*  Most efficient and economical section

*  Design: depth of section and weight per meter

*  Resist of axial force and bending moment

* At min.c/s - large moment of inertia and high lateral stability
and deflection is very less So using in beam

5 types

ISLB = Indian standard light beams

ISMB = Indian standard medium weight beam

ISWB = Indian standard wide flange beam

ISCS= Indian standard column section

ISHB = Indian standard high beam - Preferred for a column

Gk W

2 Rolled Steel Channel Section
The rolled steel Channel sections are classified into four categories as per ISI, namely,
1. Indian Standard Joist/Junior Channels ISJC
2. Indian Standard Light Channels ISL.C
3. Indian Standard Medium Weight Channels ISMC
4.Indian Standard Medium Weight Parallel Flange Channels ISMCP

y

3. Rolled Steel T section

The rolled steel tee sections are classified into the following five series as per ISI:

sifNeHed & gfawr & fg qg s2uTd & dfeid Gaens @uel &1 fafa=1 st & s=rar 73

Page 4 Faculty: vishal bharti

+91-7078513414; vbharti027@gmail.com



Unit :1

a. Indian Standard Normal Tee Bars ISNT

b. Indian Standard Wide flange Tee Bars ISHT
c. Indian Standard Long Legged Tee Bars ISST
d. Indian Standard Light Tee Bars ISLT

€. Indian Standard Junior Tee Bars IS]JT

fo——b=WIDTH — 4

f \— FLANGE

\—FILLET

h=DEPTH

|

g \

' J— weB

TEE - SECTION
4.Rolled Steel Angles
The rolled steel angle sections are classified in to the following three series.
[1] Indian Standard Equal Angles ISA
[2] Indian Standard Unequal Angles ISA

[3] Indian Standard Bulb Angles ISBA

5.Rolled Tubes Steel

STEEL TUBES SECTION

6. Rolled Steel bars [Round and Square]

MATHR GUST Y B Uaferd TA=E Fwehle § Uaad B8 & ®4 3 JAT gt § | INEHR GUE HI 8§
Staircase ® hand rail 9 step & IS & &1 HEATYUT JATTF T AL baluster & & H JAT gt § |
TAF AT A, FAA] & g 991 %A Afe & 9§ IR Guel I S TAT F At A1t § |
TATHR @US H 8§ 6,8,10,12,16,20,25,28,32,36,40,45 3 50mm A3 (19 ) 7
3IuAsd BIdT § | 398 MY B¢ U1 it shaft T IR § shaft & ®9 8§ o § arft St €
TATHR 8 ISRO F IR WUE &I 8§ ISSQ ¥ 2ffa gt &, S18f RO %1 7add Round I SQ T
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Unit :1

HAAS Square Bar 8 § | 6mm T8 &l € I 5 mm HT3S 1 ST 1 TIHR @UE T YR 0.2kg / m

Eare |

Calculation of design load IS-875

Part I Calculation of dead load

Part II Calculation of Imposed load/Live load

Part III Calculation of wind load

Part IV Calculation of snow load

Part V Calculation of special load & combination of load

I YT (Dead Load )

I fOT Td WK TSR &1 ¥R g S G341 &1 T &1 91, 39 8 37373 &1 i aafg & s
HEATE 937, Wa, T2, Bd, 300, THe wie, Rae 1t & T A Wi €7 8 814 € 1 3 ot
I IR A8 g1 | 3 19+ fAfa & qofa : AT 81d 2 1 391 IR 1399 I &g I H1E HILAT1R |
FIYI & INIAA ! T4 IT0T HT Ig IR AT fRIATSTAT R | FS Yg1 & g9 U wR fArad g e

A 9T F IR qEa & = 1 ¢4 T3
1. T &ffe 5 mm A1 = 9.16kg / m 2
2. ¥i= @ = 2080 kg / m 3
3. oA &1 99 = 2400kg / m 3
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4, yafera dii= ehie = 2500kg / m 3

=] Y (Live Load )

T8 goft IR St oyTs fohea & g1d € a1 &t - s oft ST=a1 9T I AMaR 3nd 1§d § ud g7 digar
FaAdt AT 8, I Y & A=A7d 3MA & | 37 ORI & HIOT & GTEAT1 & AITS ( members ) § 31fdw
ufdsd 3uTa g | faf9=7 drmamst ut 1aw - a1 9t 9r nd § S G S 3umfiar vd ffy ux
fAdft %1 § | s @@=, _g §=A, 9U8 9@, dEfay 4=, tenfiis @@= ud
TR G, I GO 9 28 GTEAT 37T GLEA1eT 9 9d IR AT - 177 ald® & 37d § | 9
gt & ufedrer , weifem anfe & wr 3@ Joft & ad &

917 ¥ (Wind Load )

1Y FTEHAT UL 1 ST | I8 318 A1 Rl dterar, GT=Amed By Wimfeiss f3fd ud 3= 6 Harg ut
AT Tt 8 | 39F ST §3=1 1 fAER 7 i ot oY 98 g Rt #tar g §=ar ararg o™
=R 9 9Tg] ©9 & g1 ¢ | FAR S AT F six zones F14 T ¢ 518 ga1 &t ganfa 55, 50, 47,
44,39 9 33 fex ufd BHUE & 37%FY gId 3 | FFhieR A ( cyclonic storms ) , FehaTdl el
hurricane storms ) 31T U=0g 31t ( tornado storms ) & forg gam & dierar ( intensity ) 87m / sec 7 3T
Sg1eT fare gt g |

2% ¥ (Snow Load)

RUIRN/m2 & o Srar 8 | 38 9% gg It ggTet W 9t @1 & ( sloping proof ) I ST &
S8 @1 (slope ) 9% &t XA & digar & %Y gia1 § | ST ahicl AT a sifde era & g &d
g B el STt € 1 R YR 25N/ m2 F T8 1 mm A a8 & fu e Srat g 1 afe sw s fom
1:50 g ad 3w sy wrorar & 7 forar stran g

‘Eh'ﬂﬂ?T T ( Seismic Load )

A & JH 8 3dl 8 398 AfNweud & gug yF &1 9R ARl Jew o smang |
gTa 39 - qUd § YFHF Ge1g1d 8 | RAtadt &, 7171 - IqA1 Q0 & , FHTH , HiSATATS -IISHTd
3nfe ¥R &3 § ST YT 1 79T g1 WA 8 | Yohw agd faamerert @iwr as g1a & | draamet o
et IRl ) RIE F AR a1 SI1 3702 8
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