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CIVIL ENGINEERING 
VI Semester 

CE5601 Design of Steel Structures 
CE5601 CTo".® £&UU60)LOULJffi6Tfl6OT 6U lij.6U6OTU3U LJ 

(Regulation 2019) 

Max.Marks: 100 

(gn5lLJL|: g l i s ^ u j flsijiileoiGu @n[51u5'(5l«GrT IS 800 mrbgum IS 875 mrbgULb ^rrr^etnei) 6T<.°o(g 
s^Ct^Qiansm SP6 ^ S I L U G ^ G U G ^ I J O ^ I G U ^@ULDg1ffiaLJu©S)6OTfD6OT. 

C 0 1 Recognize the design philosophy of steel structures and identify the different failure modes 
of bolted and welded connections, and determine their design strengths 

0 0 2 Select the most suitable section shape and size for tension and compression members and 
beams according to specific design criteria 

COS Apply the principles, procedures and current code requirements to the analysis and design 
of steel tension members, columns, column bases and beams 

C04 Identify and compute the design loads on Industrial structures, and gantry girder 
C 0 5 Assess the ultimate load of steel beams and portal frames using plastic analysis 

B L - Bloom's Taxonomy Levels 
(Li-Remembering, L2-Understanding, LS-Applying, L4-Analysing, L5-Evaluating, L6-Creating) 

P A R T - A(10x2=20Marks) 
(Answer all Questions) 

Q.No. Questions Marks CO B L 
1 10 LiSlu? mrbgiJLb 12 uSlu? 5Lq.LD6OT Qan&mL- ^\jamQ\ 

^Ll(blffi(6T5ffi(§ giRDLuileb gl i jL l«ni_ V-GurfluuerTCTT 
UrblDCTDSU^^ gl 65)6001 Ul_| ^LLq.6OT GllL<:̂ G)J6?DmUL_| 
6iie6l6om6?nuj ^\j[nnQjf\s,s>Gi]\h. u rb no 6tn en es£B 
gl«r)6ooi UL516OT uuj65)i6n"6rT jBGniii 200 u l̂u "̂ Greormu 
ffiCr5§jraJ<B6rT. ffi65)L urbrD«y)6ULliL| STGorgu fficrj^rEjaGiT. 

2 1 L2 

2 20 U51u5 ^IJLD 8.8 HSFG CurT6bLLq_6OT glgU@ <ffi-60)mLl5l6U 
6uiii.6Li6mmLJL| G16UL1(S1 ^nD6tr)6OT ^ijmn"6trf]<ffiffi6i|Lb. 
Br^^innem uSleb (oUDrbuijuLj ^ffiOffiGirn-Gu girril6a)i_ aeu i j 
u i l ^LL£)_GU GurreuLlQ^ffiGrr ̂ K n m t B g J G r r G r r ^ . 

2 1 L2 

3 65® g|6?n6OTruL| (gfBijG<KrTLLq_6b ^gogou^ 
QunGOiL(^5oGnnG\) gi6OT600i«<5uu©LhCun'§j r ^ a i j 
UIJUU6TT61J STGlJeun'SJ <ffi600lffiSlLUU(5lSlrTI§J? 

2 2 L I 

4 gjr6obrffiGrfl66T uaaseiSlraj <5i-60)U3ffiaiT6OT LUJCUI/IGOT 
@ ^ g l l j ^ 6 0 ) ^ CTCLpgjrnJffiGTT. 

2 2 L I 

5 UL_Lh Q5 gl6U ffin"LLUUL©GtTGrr aBll©ffi6TTITGU ^6OTn-

UL«n(D65)61IUI_| I-L51rfi61| aiJL_60)IJ GU6U)auuQ\^^Gi:\\h. 

2 3 L2 
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6 ff)\L(£\j 61ILq.61l6lDUDUL5l6U, glGOLITjlGOIGU 

Q5l65)fDuurT6OTaGtT giGU6urT£5 - r^«n6uu5l6U @«nrDrss5ULlf f 

61J«D6U ^l^LDGOT GI^FTLIJU11607 6Ulil_6U6?nLDUL| Q^&DGUBiQnm 

6T(Lp§jr5Jffi6iT. 

2 3 L I 

7 UIJQ516OT iSliflG}] Q^rTL_ijurT6OT ^ i j 6 i | Lil6m"Gii(r5LDrTgiJ, 
asrTrj60on 6ii6cr)6rT@(r5ui_|65)LD, Mz - 11.5 kNm Lorbsui-b 
My = 2 kNm 
QJI46)J601LDUL| 6U«DGTT^(l5UL|6tniD, Mdz = 18.9 kNm LDrbgULD 
Mdy = 5.9kNm. 
uijoSleor g ldD-^ f f f t 6ii6?n6TT6i|a@ 6r@i j r ra 

unr.§jffirruurT6OT^rT 6r6OTu«n^ff ffrflumjffiffiGijLb. 

2 4 L2 

8 40 I_66T L[5l6OTff!Tij^^rT6u g i i u a a u u © L b Sl(grr60i6OT^ 

^ r r r i i c g m e j ® Qsi&nCif] ffiiji_rfl6OT oSleuffiGU 8.93 LESILS 6T6OT« 

a>rT600i L J u ( b l Q p g i . eflsuffiffo iS (g051ii5'LL^6OTUijq. 

QJIJLDLJffiCgrgffiCgGfT S_GiT6TT^n" 6r6OTff rfluiTijffiffiQLJLb. 

2 4 L2 

9 QrB^ lL^ ^61) £_(r50Jrrffi 6umijuLj6fT6n" 4GfT6rflffi«nGrTLJ 

UllLi)_UJ6l51l_61^Lh. 

2 5 L I 

10 Qur f lu j LDfbsuLh S l n j u j ^ f f ^ G U 50 uSlu "̂ ^ffiGucLpm 400 uSIuS" 

^ L p C L p m QffirTbOOiL Qff6ij6U£B @SJffi@Q6Uilijq.60T QrB^ lL^ 
li1rf]61J LDrT®6U«nGrU^ glJLDrT60flffi<561JLb. 

2 5 L I 

P A R T - B (5x 13=65Marks) 

Q.No. Questions Marks CO B L 
11 (a) 12 iSliS Lorbsjii) 20 uSIu? ff,i^inm Qffin-eobrL girr6obr(Sl 

5Ll©f t6 iT gllJLl6?ni_ SiGufj U l l gl6?n6001 LJ L_| ^GULD 
gl6?n60OTffiffiUUl_ (S6U60OT(blL£l. 10 u51u5 ff)\i\.[DQn Qffin-60OTL_ 
ffiGuij fiBLKbl-s^Gtr glcTDUU^n-ffiffi ffics©, 240 kN gl(Lp6)516ff)a= 
»60)LD60)UJ ffiL.^^ 53IJLb 4.6 gl6OT M20 SurrGULffiGOlGTrU 
uuJGcr ru(B l^@ glRr)600i LJGOIU G)JLq.GU60)ma«6ijLb. 

13 1 L 4 

OR 
11 (b) iSMC150 @ 16.4 S l G e u n - M L L l j GTgOTfD Gs=6OT6b lilrflGii 

2_£IJUL516OT (ipcLp Gil 66160) m as (g 6^(0 Q6)J6bLq_inj 
g l6B)6aaru60)u 6UKi_6ii6tr)U3ffiffi6i|m. GffeOTGu girreoOT© e r g i i j 
uaarEJfBGrf lGb mL l®GLD Q6UGbijq-r5J Q 5 = u J U J U u ( b l S l p § j . 
fiBGOL aGUGUL£]_r5J 6T6OTSJ 60)6II53§J<S QffinerrCSGXimjb. 

13 1 L4 
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12(a) U l_m Q12a g)6b ffilTlll_UULl(5l6fT6TTULi|., ISA 100 X 75 X 10 Li51u5' 

(SffirreoOTu LJlrfleij ^ I J L D 4.6 M24 (SurrGbilfficgTgLeor JBSOOTL-

S5IT61516OT GUL^LUrra 12 U l̂u? a5Lq_LD6OT QaiTKKJTL 

(g6roGl6njil(Sl!_6OT gisj)60OT<saDLJULli_6iTGrTgj. (Sffirreooru 

ISA 100 X 75 X 10 mm Gusset Plate 

- o -

ALL DIMENSIONS IN mm 

Ui_Lb Q12a 

13 L4 

OR 
12 (b) 6^(15 (g6V)6ru(bl L5I6UL1-<5^U gjreoOT, 220 uSlti? gi60)t_QQj6rflLi5l6b 

iJlgorgiJacs-LileOT e^GorfDrra K n G u a a u u i l L glij60or(5l ISLC 

350 Gâ GOTGV) lilrflGijaGTnGTTa QaireoOT^GiTGrrgj, 900 kN 

ffirriJGOOfl <Sqff<EFf <ER-60LD«r)UJ5= <ffi-LJD55(gLb 6UGO)ffiLl5l6b 

61ll46U6ff)LDaffiLlUL(5lGfT6TTgJ. Li lGbL-JMLJ gITGOOTffiSBrrGar 

ejrbGmfD GGU^re j ^ R D L D L J G O I U 6iJLq.6ii6ff)LDffiffi6ijm. 

(SGu^rnjSlGOT ffrruJGOiGU 45° CTGOTK fficiBgiraaGn-. GGu^raSlGor 

<:gM(ipffiffiLb LOfbgULh glCtPoSlGOff GUGlSlGintDa;® S^GtDGULUrTGOT 

C a=rT^ GO) GOTcK 60)617 (gLDrpQcK 11611(615 rilffiGTI. 

13 L4 

13 (a) ISLB350 @ 49.5 SlGGunr/Li5' tflrfloSlGU Q f f L L i i u u u L L 4 u îgeTTLb 

Glffin"60OTL_ us,s>6umLQ\Q 2 _ ^ g 1 i j ^ @ 6 O T 

6iJlg.61IG0)LriUL_| 61l60)GTTffi(SLb 61IGI51GO)LD60)UJ^ 

^ i jmrrG5fl f f i f f i6i jm. 

13 L4 

OR 

13(b) 12 kN/m ^ i j rr f t r^60)6U <ER-60)LDLi_|Lb, 16 kN/m S ^ L D ^ ^ U U L L 

•S-60)LD6O)UJLL)Lb a^LDffia, 4 L(5 ULUgUGfTGTT rBGTTLb GlffiTTGOOTL., 

6rGrfl60)LDLurTffi ^ ^ r f l < s f f i u u © L b uassGunrilCHl S L L ^ L J U L L L . 

GTo°o(g S _ ^ @ I J ^ 6 0 ) ^ 6IILq.61JG0)LD«5iGlJLb. 2 _ ^ @ I J L b 250 uSlLfi 

iBcTTLb QarT60bTL_ ffi 111.607 LDTTGOT £5rTrnjSlLL5l6U 

^ ^ r f l f f i f f i L J U ( p S l n D ^ . 6UG01GTT @([5LIL-j60)LD, Q6ULl(p QSIGO)^, 

61J60)6U aSTTTSJOLb 6U6IS1GO)LD LDrb^LD L/300 glGOT 6IIIJLbL_| 

6)5l6Uffi60)GU<g= ffrflurrijffiffiGijLb. ©rrJluL): g i r g ^ L u £Brrr^60)Gu 

13 L4 
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^ff iGu o-oLJlGGTrsOT^ Lfii) (ISWB) iSlrf lGOiOJ^ 

G ^ i j !B Q ^ (J l <K ffi m. 

14(a) 6^® Qff,n^6o§ianro ffiLii|.i_^@6l) a_6fr6iT (offiGOTilrf) a B r J L i j 

^etDLDuiJleOT 6)51611 IJ nil (K err L5l6or6ii(!5LDrTg]j: 

S)(SlJ6OT QarTGrTGTTGTTGll = 100 kN 

i4ijrT6i51ii5l6OT 6r6tni_ = 40 kN 

SlGijeoT «iji_cf]6OT 6T«ni_ = 200 kN 

^ (2 i j 6o r «ij i_rfl6OT jSerTLD =18 05 

13 4 L4 

§frbOOI5S(6T5ffi@ gl«nL_GLIJUJrT6OT 6JnL£)UJ^@6l51(!5rb^ 6ff)LDUJ 
• 

^ I J L D = 8 Ll5 

L%rrrr6i51 mrbiruLb GsGOTLlrfl ffiiJLcnjffi© gi6EnL_i3LuujiT6OT 

© G O i p i B ^ U L f f gi6tnL_Q6U6rri = 1.2 

Sl(3rr60T £F<R<Krr[BJffi6rfl6OT GOlLOUJ^^Gfi lci jrBgl 60)LDUJ g lT IJ lb = 

3IJ5. . 

(S(5B6OTilrfl a i J L r f l e u Qf fLU6 i )u©Lh (i) Q<jraj(ga3§j ffi-etnm, 

Q a = r e j @ ^ ^ <ffi-6?r)LDffirTrr600i mriffi 6jrbu(BlLb ^ i ^ f t u i l a ^ 

6u«n6n" @c!5ui_|60iLD m r b g j m Q6UL1(BI oSlefna (ii) brcipff^ 

*60)LD LOrbgUm (iii) gl(Lp6ff)6U 5^«nLD ^SlUJ6Uf i )60inD 

<K600lffiSll_611L£). 

OR 
14(b) 9.3 iS gi60)i_Q6ii6rn QarreoOTL e^® Q§3iTL^6b^i60)nD 

Q a i T L u e O l S i f f i ® 5in.601IJ li).IJ6n5l6OT (SU6OT6U LIGrrGrflffiGrflGU 

njleoiGu 5^60)LD, ffi-LDiTjgj <K-6cr)LD, LDfbfiULh a r r rbgu <5r«Dm 

^SlLUGI!f i )60)rD @lJLDrT60flffiffi611Lh. li:).gGnSl6OT 2_6fTGTT65)LD61] 

U L L D Q14b gl6b <EBrTLL_UuL©6rT6rTUIi}. 30 l<;i_Slrfl ITLLJ61JL6OT 

<Efin.ii|.Lu LSlrrrril i(\.\j6ro ^ © L D . Lq.rjGn5l60T g i«nuQ6 i i 6 r f l 4 

F6ij6n5l6OT 2_ujrrLb 8.5 u? LorbguLb g ig j QueuoSlffi© ^ © S l e b 

^GOiLQiBgiefTGrrgj. Gi ^rT6fTffi6rfl6iJr 6T«ni_ 112.7 N/m^, 

L51(Eij^rii6n5l6OT ersDi- 10 N/m^ LDrbgULb urjefileofleor STGOIL 100 

N/m. <%i.6'(r)ijLdl6b <EFrT^rTij60oi LDITSS errr) ^ u ^ f f i 6 l ) 

6iiLer5jffiuuL_Q5l6b«n6u. 6j(!5 ffLDQeuerfl e u s n a 3 a_6fT?6T5ij 

r ^ 6 u u u i j u L | rj3l60)6U6?nLDas6m6rr ffi(!B^@(K QssrT6iT(6T5r5J,sGTT. 

13 4 L4 
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15(a) U L L D Q15a gieb ffirTLLUUL©efTGrr G u m J L G U 

ffLlL5B^gj<5@, Q I B S ) ^ ^ 6uan6nr^@(r5UL|60)LD @fD6or Mp = 

100 kNm CTSoflGu, <?L_Lffi^@fr)ffirr60T ffrfleij (SetnLDonLLi^ 

glJLDrT60f]ffi<K&lJLi}. 

13 

B 2W 

3W 2Mp 

Mp Mp 

D 
V 7 7 7 " 

•4— 

/7777 

U L L D Q15a 

OR 

15(b) 6^(jr, Q ^ F T L l j S _ ^ @ I J L b ABC gieb <KrrLLUUL(Sl6TT6TT 

GOJOneU *60)LD65)LUff .ffi-LDffiQfDgJ. 2.0 <ffi-6tr)LD «rriJ60Wfl«r)LU<K 

ffi(r5@, iSlrfleijffiGTflGU QngSl i^ @(f5UL|^@fr)60i6OT^ 

gijmrrgoflffiffiGiiLi). 

30 kN 60 kN 

B 

1.5 Mp 

40 kN 

Mp 7 ^ 

— • 

2 m 2 m 2 m 1.5 m 

U L L D Q15b 

2.3 m 

13 
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_L 
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P A R T - C ( 1 x 15=15IVlarks) 
(Q.No.16 is compulsory) 

Q.No. Questions Marks 
16. s^&nrj î rrsnSlsOT Syb jB^em U(g@ii5l6b 2_6rT6rr gieoiewruLj 

ULLD Q16 gieb ffin-ULUuu©efT6n-gj. Gun-euL 

gl6fn60orLJ6muu_|LD giefneoOTUiSlGU s^Gnm (gurTGULlsserfleoT 

^KnuDuemuu-i ib 6uiii.Qj6?nLDffiffi6ijLb. 12 uSliS ^LC^UDGCT 

QangOOTL. (gQ<FL- L51GGITL1 LDrb^m 4.6 gl6OT M20 

fficmuLi (gun'GbiliKGOierrffi Qain6mL.g^ns,s> ffiCED^jrajaGrr. 

(gnJIuLi: AD 6?([5 Qa5nrL_ij#^ujn"60T 2 _ S J U 4 . 

gl60)60OTUL5l6U 2_6fT6TT a_g)JUL| mfb^LD • 6)51«nff<S,6Tfl6OT 

Q5l6uijrajffi6rT L5l6OT6ii(i5LDrr©j (.j^LLeusneoor Q16). 

^LLSuemsggr Q16 
Section LSlrfloj Tensi le force 

AD gllJ60OT(5l ISA 110 X 110x10 284 kN in OA & 

L61U5 LSleorg^ifficg-LSlsOT 187 kN in OB 

«r) boo 1 ffi ffi u u L (gl GfTerT.§j 
OB ISA 55 X 55 x 8 mm 56 kN 
OC ISA 75 X 75 X 10 mm 112 kN 

15 

A 2 back-to-back ISA 110x110x10 mm D 

UL_LbQ16 
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