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(Introduction to Steel Structure)

3.0 ﬁﬁw (Steel structure ) :

S5 SEIFEI SIS 2GS 1 556 BT (SR IHF(0 4TS FIIICNT, T AT (TG =N
A A ANANTO! AR HCI | ST T A& FIRCY G2 FIICNSTA [ NGICI9T | FfFH6 A
NI PISTCNL QAN N PIGTNIE ATIG 2 | FLF0 [ 2- g7 A0 5661 [T a7 o
TN A1YLFT AR | FF6 [T TS (o T FfH6 ST IAGMI TRy (3-(@1fers
AT I ST 56 75 - I8 (T BB (TR (WY 8 ¢ 0 ksi) P51 (TUN— RO IR T ™132-
ORI, ZCEAT AR, BTN 2051R AT FTN & f[RINF (FFN Cofd 1 = (SIS (110 (5F1E
551 (FNSTAT “Nfelq 8 fGe- a7 ST TB-IAR T TMAT AMFH | WRIF R [RHe- A7
CFta &0 [RD2-93 W2 FEEk [N FAN GFN AT A =1 ATIGHN =13 7T,
S, N, TAG fATT SEIPHIR SN F1 2T | TSN STNCY OFS (PISTATR ST ©feT Ny
WINTHA (AT TS5 SEIFEITET A6 & ICACR |

YIS 5TH(8) AP S5 S{IFEIF (T AMF; TAT—

(i) (SIBEARIECN C@ﬂw (Basic building frame structure)
(ii) BT WW (Portal frame structure)

(i)  QITSQIFPOIA (Truss structure)
(iv) 3G SBIFEIF (Grid structure)

3.5.% S8 SZrIo17 932 SAAIH SHIFEITIT Ty Qe :

I (M1 AW (T, FSBreTa FIOCN WA FIOMCNR (GUF (@ AR 8 OF
M@ SToIR FSEIeTa PN FN TGN PIACY (T G A2 (G (NTACHF o1 | ST
PO QTP [N FATN-JF (CTF IV S 56T SHIFEIF (¥ AR5 | B8 &<
T G FIIICHT COfATO o SHIFGIF ([ AT |

f55+1 SRIFLIF A AT PISCNE N AN A~ —

5« ST SAfsfsT FroTar
5| 5 SHIFHIE WS B =G>T | S | QAN BN ST |




2 AoT 8T Y 28T @D (NN @ | | Q@D (N6 & IR (T 711 oo |
TR (-9 SR N |

©| N[O BH FIOCN & FFIFLNT 561 | 0| FN =K 27|
SEIFEIE ([ Iz 2|

8 | AT FIOCNG QeI FA=e | 81 3GeT] 8 FA IR




Profiled steel
roof dadding
ool
“ bracing
1
L]
Primary
Wall tladding / sieel frame
Purling Side rails
Longatudinal bracing




y.2 fafew AHBIF (FITNO- A9 AHITATHNT (Discussion of various types of load) :

(UG (AT (Dead load) : FIICAITS (I-5< (ATGS [TS[S A FIS T Wg FISTAF
WYHICE O BT WATSS (T (1 WAFTIGS AF, OIF (G (1S T N5 ©F 0 |

1R (AT (Live load) : (I-H ((TTG FIHCNF SHNT AITNY ACH T, (FIe TNAQKCN
TAE® FAMAT T, I TSN SR SGAP AR (G I | WS, FISCNE SN
IO FAFe AfTTONNA ©I(F 5 O A 120 (NG I |

B2RG (MG (Wind load) : B2 (F1G (AT FIICNE BN W910 JFABI (@1G, Al
PTG G AOMCF 5110 <2 IYF TNY AT AO[ [BE FA|

gﬁw e a1 Ssfus (<19 (Earthquake load or Seismic load) :gﬁw (SICK
ST (TG IATS JRMAT T B0 BIAIR BN G NS FICY 5B 519 A1 I | A6
TP AT QDT T A7¢ FAHIS (ATF 31T GBI T FANIR Ffoneror 8 [Narore™
G ROTTON 927 | SFNF= (@16 [RIIGAT FCI FINNE 731 F1 2T, MO ©IN &
NI BISTCASTE GNP TN G2 A OTF AFCS A | GFNFTF TA FIOCNR
TN WG NF 3 OFF Go¥ AFF (16 T = |

QI A CT (1Y (Snow load) :WWW@TWWW@&@EW
BN QRS FIACT T ST A 51 | A6 [T FI NN 26067 SF G (T A OB
O GRS TG | 9 (G [IIGA FIR FANE N F 2T IO I S TN
PIICAISEA QNI GG T FICO AN A2 G190 AFH |

ART 2@ G [T S{IFEIA-7 B2 RIGT (1 IR | ASTEANS (NG fOTaa WLITN (4T
CeTI-

Compression Tension

=) ."{I:‘é}\
t Shear ‘éBending Torsion




y. 9 f3f5s (@15 933 fSomEN st (Building code and design specification) :

PO AR G G0 (NS R AFTS 203 | TR NS SHIFEIAE 1oy,
S VRIS (Fire safety), RS, (SFBE*W 2SI [RTT W9 A | [T (FG &FCAT
SIFIR TS AFSH AT AfIB1eT® 27| [T (FTC FLN2 GO @i It M =
55 RS o AU I A0 ORI SN[ G ATAGNTS! | SRR (R
ffes (FrG EI‘TW?IWQ‘STW BNBC (Bangladesh National Building Code)| IEIECNISI AT
R, o2 SR NS U= (7T, SEIFETA1E (VR I8 SHIFERIE (Hd
FATNND | FTTIRN CAARFTH MG 32 (NG e [N S0, T IFo
SHIFGTAT ATIHATS ST TGN SN B (1T | TGz~ i [Nhig
PE (| SHIFEIAET ATIHATI (FIN0 AT FACO = A2 AN I#52
SRS AN | O NATGFCN AN =T A7 AFTE A 574 g SeFHAT 5 FA
NGOG 1 2T | [T (FIG-97 RN I W AFCEAS N TAFAN 78 Szrer
Bom f[Se (PG T ACH |

.8 %WW%{ (FITOF OIfeTT (List various types of building code

for steel structure design):

561 SEIFEIR FOGTRN G NREAI® SZISTAT RPN 2T B A

1. American Institute of Steel Construction (AISC)

2. American Association of State Highway and Transportation Officials (AASHTO)
3. American Railway Engineering and Maintenance of way Association (AREMA)
4, American Iron and Steel Institute (AISI)

y.¢ FSetaa gy 3ofar (Description of properties of steel) :

(@) ¥I@ (Strength) : (T X AT BT T T IO FO12 AT ToF ATTNFS I ATSTATY
FACS NI, OIS & T 2 I | W1, 5@ TSTAR2 JTH Ao~ ARSI FNoIH
S 0T |

(i) TIPS JNT : (FCAT IBI SN BT (G AT FACA IGO0 I ST 2f1g
IBJ [P B | W ¢ (TG 2ATH FR AT G G IGLS [IPro ARKTN08 I3
AT | AT I3¢ [PFOF I 6 HE T 1@ TRSF = =0T ACF | 4 S
OGN FIAEIR G 8 [FFFOF VYT 2 TS IGUT A T | STOTE B AIH
ST (T Ao & Mo 8 [IFS A7~ TS (Wefie I 74 (I 51),
OIF STNANSF JNT I |

(i) NS A STCATSE 377 A TRNAAT 377 : TN HNTSF F1 F7 N2 NG 1 A0S
RPRog AT IGTS A, [N (FL FI0G WE© R(el (PRI Hywi NP (L[ o
AT | 1], G- [RFS TIIATTI TNFATOF FNK JFG GAI2 NO-[Pho (@41
FONFONI T T G B NG JFFCP NS N AT [ 1 T=2AAN {779,
(Yield point) ICA | SIS (T MG FCeT I BAF ATNFS MG+ N I QG2




AP TB, (T AT NS [ A1 25T ATT6 0| Q Rvre el g1 213 [iFho

O | Tord & ATB ¥ 11 (R =R

Fow-RHS TIRIATN 20O (FIAT AR FfSF4F 1, 1S [ 938 A Ao 2eoni

ST G Y | RIS SR AGTN W fEGIRA G A2 1 2T | RIS

OO G N ANFASF SR (BT NS I LA |

(iii) STCTSE *1f@ : NS A1 SIS I 27 MG W11 S Z15 (A8 [Fo7 I g
VRURA G I (TR AMH | 9 AGR N1 [FR01 Inoters [Rpfod Nrar
GININAF OIS OIS I AT | e AOA- [FRS (@A FI6 (Flat) TN AW 4 NIZT

STTEE ATGE A *I& 0T | A WL ST =)L IJ6 A VYNNG (I AL (¢S
fNTO AT, O Ultimate Strength ICT | .23 fBTE ATF U RIET (ML RCACR|

ST (TG
W“@WW=W

T 11 "R

/ P - Proportional Limit
rd Y - Yield Point
o U - Ultimate Strength
B - Breaking Strength

Stress

—_—

— Strain
fo@: >.8 -

(iv) ©TEN *I : T AW 17 Ao FACS A [FF [{FS ATTS AMF | NIZW (R4
A (T, AH TR O (R TR IS FN MR AT (W (Neck) I0eT | TN
Necking-d NI< % I (TS A 3¢ ARKTIT JF0 *1 FF VA6 Z00 |
TSR (T AT TreT N o 37 =3 1 frs 1w, ©oness (&fF2 B3 (Breaking
strength) JCeT | AP 5.9 7¢ 5T B BRI (MU (IR

() S[STEST (Ductility) : BT *MIT IBT6 B 1 4, TK HCE TS GIAT e AT FACA N R(G
W TN 1B TS TH S AN, OIF 2SS 0 | G T Ty AR BIAT e AT
FA f5F~ O AT FA T 2Md & @tﬂ?mmmﬂwqﬁ% (Percentage
elongation of length) {8 CPRQPLA] *TOFLT ZIT (Percentage reduction of area) AN FA 2T |




Lf—L
AT =S (i I 1 ey, De=fo 100
G4, L = Y (0
Lf=mW|
: A-Ar
AT ZTHRIME IO 21 (Reduction), Dr-—~ x 100

QYT A = AT 2AZTRA CHaHe
Ar = (T (TG ST M OIEIA STUTHIAI) 2ZIHRAT o ae |
(TN — O1T, 7, SN, (HOT (1=, NRES SO 2 gfore & & Uy |
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(Steel Structure Design)

D %W%ﬁw A §|\‘J AT (Description of design method of steel structure )

S5 SEIFEIF TOGIRINT CFa FIIN (VIS G- CTFHNBTAT NN OIS 1 =, MO (1S
NI T29 FACS AN I FA-(TFHNG (BN NI T | G 2T NBI IATS Cross-
section-F SRNE ST 2T I3 561 FA 9T | WG, TFH-CTF*IN-IF WFE SN =J | I
CTFNNSTAT S BN T, O SBIPHIAC AT Q| O ATIHATHI TN (I
AYTS Z(F PO SHIFGIRAG [N19m 27|

SHIFEIAT TGN (Wi s 2007 ATITGNIT M (Required strength) STISTNY GoNeTg *If&4
(YCH PN X[ WQﬁQ, Required strength — available strength S5 SHIFEIF TSR F (HTA AISC

76 e St I | gl 7o =0ea—

(i) ASD = Allowable Strength Design
(ii) LRFD = Load and Resistance Factor Design

. YGIFY R GOUOI] YINFP (Center of gravity and moment of inertia) :

GA(PFH (Center of gravity) : [T ATSTF IBI ASE T ﬂf\@ I (A S WHFT |
AT Q FFFT I IBI FNF ORI AN ANSF 43¢ TN LGOI N6 HTF oy FA | 612
IV 9T [T AR5w | AfS0 38T a0~ JH576 [+ =y, IV (Ton2 A (=5 0 (&,
T 7™ AT @ BT TS 8T AN (FH Ao (4 {FN FE, O F IBI OIS (Center
of gravity) I | AT SLTHA cg I T | NI A THIIA (F, ATSC IWTO (FIeTNG 46
G Y A | SO I T (T, (AT IBLP AF2 Z(H (TS24 (ZF AT (FA, O BN
AT SFHT I 1 IV ST A B A0 [ [ 0y oy a1 £ R[{eow [fors2

CRISR G

(N6 & 3N GBS (Units of moment of inertia) : @Wﬁfﬁ%ﬁww CTN6 =
IAx IR M I P GRS @ﬂmﬁfﬁé‘ﬁﬁw aﬁaﬁ‘am (Perpendicular distance) 'x' R,
O JCAF (TG RS Px | & (NTABLP 0T ALYV (NTH6 I | T (NTNOLP AN AF
TG 'x AR QT FICA ST T (Px). x = Px2; TP ICAF (NTNCHR (NTNH T A o




CTNG 1 GIOOIT ATNP (Moment of inertia) JCeT | ATRCA LTS MI YT (TG | [T 3|§\9
PAXRYA

IR ARITS IW (@A CFF (331 ©F [RIEN T I O fFog (N6 TSN CFLAd
RO (NITN6 A1 SR [FOI (NG I AT | STod1:, Shed AP (o (NTTBF
(TG W 2N I GOOR JTNF I | CFTPEAT JFRF B2 [N I (WCT6 W
BN 9 FAEE—

S| PP INNCR G332 s TR =, MI-(F (FNBIR) JI=T 2P B =T |
2| PP INCAM I (R GIfN =0, MI-G ((TN) BI-T B 1 2T e

O | ChaP I G138 sl NN =0T, MI-Gs (RIS) BT ™ ST =T |
2.\ LRFD {33 ASD S (LRFD and ASD method) :

ASD (Allowable Stress Design) : ASD V% \® JeT0® I A fO3 (TG fOGIR T Work in Stress Design
(WSD) | & NF ST (e LI 2T (AT JHT0 SHIFEIAE (TFIR T AT (Maximum
stress) WWQCQIWNWIW% OIS (Y(H PN R{|

Required strength < allowable strength

2], ST SCANS G < SACIRNCIT NG | 4 @S AsD T2 I |
SCAMNCII ATGN ORI 20 (UG N AHFE | 4 AaforF WK I =
BAISGP NOGURA M Working stress design SfFs CSE‘F{\"}?IT%Q (TG (ATH AT =T | STIFe
(TR 2 SO (@G I |

LRFD (Load and Resistance Factor Design) : (¢T1\9 <% RG> T3 ooz (LRFD)
A5 FEGIRNT NS NS (Strength) T IS I (Failure condition) RTIGNT 1 =T (10
FIR AGS (G FRIAC AT FAT X 43¢ SHIFHIAE (N AT =S =S, T FIe
(TG ARSI FAE |

w2, TR (TG < FIFI G573
T (CING R e YN SO (EA0GT (TR |
(TG x (7S FIFA) < ([AGEOI™ X (AGSoIT™ B |

T TSI (FTTOR (FRAF (Failure) (FTG T TN AFS AN (611G (ATF ([ T, TN
TR (G I (5)-9I9 (ATF @A =R, IMS T/ CRY TI70 72 (ATH FA T 38
RGBS FIHA 3(IF)- I3 FN =T | LS, (G (@GO T SR (LRFD) NF ST
(P IR RN SHIFEIATE BARINS 72 T (GBI FNCAT = A2 (TG IO =T |

ASD g9 LRFD-AF NTYT ATAFT :




ASD

LRFD

51 Allowable Stress Design

5| Load and Resistance Factor Design.

2| SHIFEICE SO (&G ATIT9 (Apply) T
el

2| SAMGING TR (FIG AT FA1 =T |

v | foenzN
SN IR CF > SI1e6
ICGEAE OB

MR CICIED
TR PUNBIC > T i

8 | TGN & < AN CHIY

8| T (G < FI|A 7Y

2.8 CTHIO FIFF 32 LRFD 3 ASD-IF VLT (TG FIFTN*IN (Safety factor and

load combination for LRFD and ASD method):

TN (5 fFOGIRNR GY (710 G (5F3-IF N ST Z(ell—

Rn RagQ

(T, R, = ATAGNY A&

Ry = NI (5§32 (LRFD-AF G JF3)

Q = TG I (19 729)

Rn/ Q= chn“(qcalm“f@

ATAMGINIT #I&F (R,) ICHR ST5eT TGN (TG T (7S I(HCI (F9THeT |

BERTANN-S :D
PECTHN-R D+l

-9 :-D+(LrorSorR
PEHAA-8 :D+0.75L+0.75 (Lr or S or R)
PERA-¢ : D ° (0.6W or 0.7E)
BRANN-Y(F) :D +0.75L +0.75(0.6W) + 0.75 (Lr or S or R)
PERTANN-Y(Y) : D +0.75L £ 0.75 (0.7E) + 0.755
FRC*N-2 G321 0.6 D ° (0.6W or 0.7E)

ST TG ST W SR M LRFD NAfOT® (G563 TR S CTHIG T 2f0 TR ASD 3%

@fGfS62 TIEI- I N ST=4F




1.5

Q== (AT, HIeAL-G TNy
Q=1.67

AR FABL-AL G 0 =2.0

D = (OU (<T1S

L = TR (e[S

Ir = FEARY G

w =9I (€TIY

S = (|1 (¢S

E = PP G© (1Y

R = (J2 SYOE (11 |

.¢ AJIAT (1Y G RWWW (Probabilistic load and resistance factor) :

AlSC BT TR T (FT10 <98 (ICEeI™ I TSRO KK B fofg i e
FA1 TY | fO0I™ IR LTS WICORIIEAT BB, fEGIRN afs, (R 42
PRIFAN ATFOA-IF B [Nod I

LY %ﬁwm HTAYR (List the step of steel design) :

551 SEIFET FOGIRINT ISR (NN (A =

aA-5 - NTAT 432 (I (Dimensions and properties)

qA-2 - SR FoonR [REIBN (General design consideration)

qH-9 - (IR (1K ooz (Design of flexural member)

-8 : PO (VF1H fSonzy (Design of compression member)

qH-¢ : (O (TR fooR (Design of tension member)

AV . PHRG (A6 G (NFTF G2 (Design of member subject to combind loading)
-4 : (A1*6 fGGT 2 fITIGAT (Design consideration for bolts)

9-v : TG fGGT2 fITIGT (Design consideration of weld)

-5 - STTIIHFI BATACN fSTEN (Design of connecting elements)

gA-s0 - ST (TR FICANI*I FGGUR (Design of simple shear connection)

IA-5 : FILHFOINE LTS (VTG PIAP* OGI2N (Design of partially restrained

moment connections)



A5

HA-HY0
{IAN-58
A-HN¢

:W‘fﬂ%ﬂ@(ﬂ TG PP fEGURA (Fully restrained moment

connectiondesign)

: (@3 A32 BT PRSI [GGT2A

. [ fRafes (BT, el (I57 (20 IR G G2 FeTN ATl GGrR~
: RITSTIF BTN, FICHE (AT GRR (FN (2 FAFA |



OIIN-9

(Tension Member in Steel Structure)

V.0 \2|§l$l (Introduction) :

(G N (IFE (AT SHIFOIEAE (NHIE, TN Axial (G2 (B3 324 I | [fDe-97 (G
CTRAQSTE X G (VHF, S Suspension f3G, (F512 205 | (G (TFIK RO STAETS
ISP G 432 (IS (Rolled) ST Shape TIIRF B 2| (T (VHF fGIFF (G 327 LT,
©IPH GBI I |

(BN CIJTCIT Y ITIAT YN (Types of tension members) :

561 SEIFEIR RB2-9 [RICT AP GV (VR I F T BIFEA IR OITid WFR-
WIFfo RGN PR 2| FATH AT AFROOR (M R(ET-

L £ 0

(Argie) ’ (Tet) shape
angle shape
Doutle-plane truss
th Bolt Angle
Angle
. Gusset
plate Gussel plate
Double L section Two angle and four angle, one gusyer
Rectangle connect bolt  one gusset plate plate and 1wo bolt

fom: 0



Sl L—W@WW(L-shape single angle)

U %W(Tee shape)

9 | WW(I shape)

8 | AT2H (Pipe)

¢l Ol WIIC%eT (Double angle)

Y| OI]eT BITCNT (Double channel)

q| \VIEGH C?F‘Iﬁm (Double plane truss)

o4 YIRIOIRFI] ATRI (Rectangle shape)

ol G SIS Y ([0 (Double angle with connect bolt)

Sol  TIRe SIICSTETd A SNTHAG (A5 (Double angle and single gusset plate)
S5 BT SICETE ST SMTHAG (A (Four angle, one gusset plate) |

.S (B WWW@ (Design criteria of tension member) :

(G (TFTH HROIF (PReT FACO A(F- WO S TGP G BT A FIPOE G
BT AT NEFICN AT FAIK G (HICAT (TS (TR (711G FN 200 (S, MO F
CATST (TF*TNS 255 (5B (Vield stress) Fy N 2| WA FIFGIF (Fracture) AT FAE GN)
(PRI NS TN NG B (Net stress) (GNST126T CHITT (5T FW 2| ARG vt /A
p/A T2 fAfNO 5§ F-99 W |

l | I

(n) (b) (e) (d)

(e) m

Angle
Double Angles
Structural Tee
W or S Beam
Channel
Built-up Section
6@ : ©.2 Structural steel sections used in construction.



o2fie, P/, <F

Angle

©IR, (F11G p WI*NR FA (AP BN (I
P<FA

B3 (Yielding)- A7 3 NN OFY
P =Fy Ag

4R} FPIFHE-GF G NI CJY

Pn =Fu Ae

(YT A, (5 3(H(Bw [0 dfFT (Effective net area), I FYCNT AN 1 FN V6 AT (A 20O
AT

0.2 (BTN CIJITT ASD g4 LRFD 91%|\'> (ASD and LRFD method of tension member) :
LRFD AfST® (BN (1A fGonaw::

(TG G338 RGOS TS fOGI2N-99 CFE TSI (N2 (F1G GO (ST Y G
B4 2T SHIFEIAIE o JF0 AN SATI, T 5T 9.9 (AN (IR

. ey AI
F

pmjk Flow Straln Hardaning
—

sliress

¢
First Yleld

P> Elastic

Blraln

o = ©.9 Stress vs.strain for structural steel



LRFD fOGIRNE CFTE AISC (CATIRBTRI *16 SR (AT (G (WA fGGma~ C§Y
AT CEAT (Py) (AF FN I IM WOCN0 [OGIEN (G P, T, OIR(A NN I8
ISEING [OGIRN (TG ST ZCeAl-

Pu = @P,
2D (Yielding)-A9 GT (85T (STF%IN
¢t = 0.90
Po=Fy A
FIBOIEL G (46 (Net) TP
ot = 0.75
Pn = Fu Ac

(TN SIFYTAR NI AISC R FIFS | TY fFY (G G-I (VK (ATH ([@6
43¢ I GO0 21, ©4N N0 2(Fgw AT A R

Ae=U A,
LRFD (HTRPIF#1, ¢t = 0.75
Pn=20F, A
| AR G} FHN PAFIOG (VHRA TSR Y MRS @G W= F3 (||
(F) (BTN-AF G BB AR
ot = 0.75
Pn = 2t betr Fy
() PR-99 G 2w ioe
0=1.0
Pn = Apb Fy
Apb = AT i af (Projected bearing area)
Aff = 2t (a + d/2) (ind)
a ="
d = f] GINGIA (in)
t= (TG X (in)



ASD AZHfSTS (BN (WHI fOGIRN : YNNI GBS Ft I 0.60F, -4 (AT @R
(O AR[E N | g6 [HE (T a7 G IMe N6 Frfwal e G 0.50F, ¥
FMAFCEG (VI TN (N6 I JAPE (Net effective area) I NS (J 0.45Fy-

9 (@ R 1| RARe CFT ATRFG JAPIR G 0.90F, -7 ST I Y S|
(ST (TR G fOf8 SR CF2Y P = 0.60 Fy Ay
NG TN B« fOf@ B0 (5G¥ P = 0.50 Fu Ae
(TYMH, Ag = (BN (FICIF (AT (STR# A
Ae= (B (NI Cross-sectional AT

M PRI (AP A (FIG GH-TAFHE SATHCN JIATNIOG 2T, O ADR©
AT (A) TN NG {3 207 I {[F7 (@16 (I176 432 TS0 21-1 GISANeG 2 OIR(E,

Ae = U An
(I, A, = []G @
U = STSTIISY ST=5Y



