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L51. g). Qur rg ju Qur rnJ luS l iL iGU 

CE5504 - ojsiigiili_iJiuLLi_ ^ixSlL^-ff i esrbffiiTgOTij ailLareuaiGrfleOT 6iJU|.6iJ6D)mui_| 
((LpetnrDOTLD 2019) 

CO 1 Explain the various design concepts and design a beam under flexure and draw the 
reinforcement details. 

CO 2 Design the beam under shear and torsion, Calculate the anchorage and development length 
and check the serviceability requirements for RC structural elements. 

CO 3 Design a RC slab and staircase and draw the reinforcement details. 
CO 4 Design short columns and strip, isolated and combined footings and draw the reinforcement 

details. 
C O S Design a retaining wall, water tank and a framed RC building and draw the reinforcement 

details. 

BL - Bloom's Taxonomy Levels 
(LI - Remembering, L2 - Understanding, L3 - Applying, L4 - Analysing, LS - Evaluating, L6 - Creating) 

IS 456 : 2000 UUJ6OTU(bl^£B .SHgULDglftffiLJu(b)Slf]D§l 

U(g5@ (10 X 2 = 20 LQ(g)uQU6OTTffi6rr) 
( ^ 6 O T 6 O T ^ § J (S<gi6tT6)Slai(615<S@Lb U@6U6Tf la<E661JLb) 

CT600r 
U1@U-
Oucror 

CO BL 

1 (oU^g i i l i _LJUL i_ ffifDangmrr euLq-engtnmuLileiJr QffUJGUu© 
560)a561J(ip«y)fDu5l6OT (g60)rDUrT(b1ffi«r)6TT uLLil_UJ6lSll_61jLb. 

2 1 L1 

2 Qjpg4,Lll_LJULll_ &&)S>n6^\J 6ULil.6U6!nLIlLJL5l6b m L © «51Sl6BLQ 
6T60Tnr)n"6U 6\mm? 

2 1 L1 

3 0.32% glCte6)5l6ff)ff Qff irTf lJOTL M20 6Ug2Jai,Lll_UULll_ 
ffirbffin"«r)rju5]6OT c g H S i i u D g l a e s u u i l L pguff i® ^«nas«5l6?n6OT 

2 2 L2 

4 2_giJ@ui,Li4.uj ffifbffin-eciijuileurreOT «5lLlL_@6b 6jfi)u(5)Lb 
(Lpguss© gl([5UL|^^rrfln6OTLJ ufi)n[51 eusTDrjLugyffi. 

2 2 LI 

5 2-gu@u4,Liil-UJ ffiri)ffin-flDrru5l6urr6OT ejcrg-euL^ u e u K n a s UDrbguih 
gl([5-6UL^ u e u f l n a gi6mi_Guj (5ffiJ®Jun"Li4.6OT6OT @Q51uL51i_6ijLb. 

2 3 L2 

6 6ug)iai , i l i_uuLlL. arb f f i rTsncruSleunem- uu).ffiffiL.(5l GuetnaasCTfleb 
glijfcooi uj-smsOT Gijflnp'UJQjLb. 

2 3 L2 

7 2-SiJ^u4, i lu) .u j ffirba=,n"«j)rru5l6un"6OT jgscbrL g/recDfleoisor 
gijmrT«yfl(K(gLb ffin"[j«roflflnuj (gn[51uLili_6ijLb. 

2 4 L2 
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8 
U UJ 6OT U §) ̂  5 LJ U (51 Si p §J ? 

2 4 L2 

9 <5Q5lLpss5SUU06U5(i)(g CT^ijrTss QarT(blrEJ65)a 2 5 L2 

10 2_gu@ai,Liii.uj ffift)arT«nrru5l6un"6OT GUCL- [Bij Q5rrLlii|.u5l6U 2 5 L1 

U O i © - , ^ ( 5 X 13 = 65 lD©UQU60OTSi6TT) 

Q5i. 
6T600I QU6UOT 

CO BL 

11 ( a ) 200 X 450 u51u5 {Qi£\Vfff,ff> ^mO]), 400 u51u5 (QffOJgJJ©) ^LpLO) 
urflmrreoo 1^60) SB'S QaiTKroru 4 u? Qffujg^gu 
gl6?ni_Gl6U6TfluSla)rT6OT £_gij@ai,Lli4.uj CT6rfl«nm^ ^rrrijSl 
ffifbffirTanrru5l6uiT6OT 6)5lLi_^@6in6OT QffUJ6uu(5l ^etnaeij 
(LpeOTfDuild) 6uiii.6UflnLDffiffi6ijLb. ^ W ) ^ g_gu@a4,iliii_uj ffipffirranrj, 
16 LiSu? Q ^ I L L L D QffirreooiL 2_giJ@^LLq_ ffiihiJlffiefT (4 
CT6Mr«5cfl<K«r)a) ^euub 6ug^LJu©^^uu©QrD§J - SlEB^ 
2_glJ@U4,L.l4.UJ a{i)arT60)gu5l6OT CT^ljUlileOT g)(!5LJL|^glrr60)6OT 
356001 ffi S i 1_61J±). CLDg^LD Q ^ I L L ^ ^ G D T bTgl^glff 
Qff6U6Uffi£fe.LH.UJ ^ ^ f f i U L f f l̂jrT6OT 6l51 GLUfFffi ft«r)LD6mUJLL|L£) 
(^^6OT ffi-uj ersOTL- 2_L1UL_) grJLDirenf l f f i f f ie i iLb. gl^ri)© M 2 0 ^ i j 
ffirbffirreoiij LorbfiULb Fe415 6To°o(g ^SlujeufDsmp uuJ6OTU(51^@ff i 

13 1 L3 

11 (b) 1400 u51u5 (Qffujg^gu s\enGi\) Qs^eSl s\3i&)[h, 150 ( Q < F U J @ J J ® J 

^LpLQ) QaF«51 «gii,LpLb, UDrpgULD 230 uSlu? (QS^UJ^gU cgHSTTSq) 
eiiemeTT/acLp^^ QarrfeooiL 2_giJ@y,Lii).uj CTGrflemu^^ ^rrraSl 
arbffinr«nrru5l6urT6OT T-ffiJUj-oSleurrgOT Q5lLi_^@«n6OT eusOTrjaJcmnD 
r^flneu (LpgtnnDLJUii). 6UL4.6U6OTL£iffiffi6ijLb. ^ r g ^ s_giJ@u4,LU).uj 
ffifbarT60)rr, 5800 mm^ (gguas® Q6ULl (5 lLJurrLJL| 2_60)L_UJ 

cgHGUfDfT̂ lem- 6tnu3Ujr5ja;6TT QS1I1I_^6OT (gmrbu(g@ffi{g SGyp 750 
u l̂.u?. rB(5lr^6tn6u ^ f f s? QffeiS) u6i)6OTa5u5l60T ^ i i i . u u @ @ u 5 l 6 b 110 
u51u? S C L P 2_6fT6TT§i, GmgjjLD 6u«n6ULi5l6u S I Q ^ I U J e^CT^assLb 

LjrDftS5600nffiftLJUL_6UrrLb. gllB^ S-glJ@ai,LLi|_UJ ffi,rbffiiT6mrruJl6OT 
6T@iJLJL5l6m' @(!5LJL|^@rr6jr)6or ffi6COTaS)u6i|LQ. g i ^ rb® M20 ^ i j 
ffifr)ffin"6ij)ij inrbffljih F e 4 1 5 6ro°o@ ^SlujeufiDeoifT) ULugoruCgl^gla 
QffirT6fT(§r5rnJffi6iT. 

13 1 L3 

1 2 ( a ) 4 0 0 X 650 uSlu? (Qu3rr^5 <SH6fT61|), 600 u51u5 (QfflUgiJgU cgybtPLD) 
urflmrreoOT^etDga QarT6COTL_ 2_gu@u4,Lii(.uJ <Rri)ffirT60)rru5l6\)rr6OT 
&-^@gih Qgerfleurrem" gi«DL_Q6ii6rflLi5l6b Qe^JgumGRyr 
6OT6UffiauuLUi .([5aSlnDgj. 50 kN/m ei-etnLD i^^ei^ BTVJ 6T«nL_ 
2_L.UL.) 4 US' Glu^nr^^ S _ @ I J ^ @ 6 O T iBGrT^glfT)® urrLbL51u^6tTGrr§j. 
(SmpLD ^rrrojcg^eiSlev) 20 Lt51u5 Q ^ I L I L L D assrrgdOTL. (4 
ereoOTaroflaanffi) gicLpoSlgmff 6u©)iai,Li_LJULlL- ffiLbLSlsBenr 

13 2 L4 



2_6fT6TT6OT. g l i s^ 2_gyglai,Lui.uj 2_^glij^gl6OT rDgua® 5®UL1 
aubiJIasgjnGTT QjflDrruj«n(D r^«r)6u CLP65)puuii:|. 
6)JK).6uanLDffiffi6XjLb. giascbo M 2 0 s^rbarr^nrj LDfbguih F e 4 1 5 
CTo^o® AuSlLLi6Ufr)«nm uuj6OTu(Sl^glffi GlanrefKGtjrajaerr. 

• 

12(b) 4 0 0 X 650 L61LJI5 (GlLorr^g ^euGi]), 600 uSlu? (GlffiLigugu ^Lpm) 
urflLDrreoOT^grn f̂fi, QaiTfeOoiL. ^^@\i^\L\s\.\Jd arbairTgiDijuilsurrgm' 
2_^glijLh GlgGrflGurrgOT giemLQojerfliiSleb QengurnGGOT 
6i3)6iiaffiuuLi4(i5ffiSlfD§]. 50 k N / m a-ecniD (^SM^SOT .ffi-Lu CT65)L 

2_ i l u L ) 4 Qmrr^g a_glrr^gl6OT (SGir^^riKg uijihL5lLL|6tT6TT§j. 
( S L D ^ L Q ^rrrnJcg^Gfileb 20 uSlu? «5lLi_Lb QsinemL. (4 
CTgOTreooflffiGmffi) gi(LpQ51«n5= 6) j^gj ,Li_uuLlL- s,ih[S\s,m 

2_6TT6TT6OT. glfSfB 2_^glU4,LlIl.UJ 2_^@rr^@6OT 
r5rijaaijuLSlii).ijDrT6OT sBLOiJffiKnOT 6U«DgujflnfD r^^neu 

Guemijuj&ijLb. gl^rbcg M 2 0 apffirrgjng mfiDgiiLb F e 4 l 5 6 T C , ° O @ 

cgy,Sluj6Ufi)60)nD uiu6OTu(bl^@a Qaneni^vFimiBien. 

13 2 L4 

13 (a) 5.5 X 2.0 U5 ^6TT61| QaSITSOOTL 6^® ^SiDnDSS® £_©J@^L.14.UJ 
CTSTflsmLD^ ^irrnj© s;rbffirTflDp"u51suiT6OT (230 uSlu? .^ffisuLO 
2_«ni_uj QffiiT^gifffR-QJcflgoT Smeb emojaffiuuLlL,) 
(SLQ(i)U6u«nafflnuj eueiDijiuemp r^sna) cLpeinpLJuiii. 
6iiLi|-6U6ff)Lnffiffi6ijLb. <s^[55 (Sm0)U6Uflr)<s 4 k N / m ^ ffi-«nLQ«y)UJ â eor 
GiDfbunDuiileb ^rrraSl r^fr)Sl6OTfD§j. g l^ rb® M20 ^ i j 
arbarremg LurtigULh F e 4 l 5 CTo°o(g <^SliiJ6Ufb«np uuj6OTu(5l^@ffi 
OarTGtT(§f̂ rsj8BGn". 

13 3 L4 

13(b) 4.0 X 3.0 u? <s46rT6ij Qff i rreoOTL e^® ^annoes® 2_g!J@u4,ilii).iiJ 
CTcrflemm^ ^rrrsjSl ssfbarremrrLLSleurTenT (230 LJ51LI5 ^ a e u i b 
2_6jr)i_uj Q<BrT^gj<F(ffi-Giirfl6ar (Sinsb e m s i i f f i f f i u u L L . ) 

(glJDfT)U6U6OT<£6miU 6U6miJUJ«np I^StDGU (LpGtnrDLJUli). 
6uiil.ai«r)LDaffi6ijLb. ^ F B ^ GmrbuGus^es 5 k N / m ^ <K-6OTLD«nuj geirr 
(SLD(i)upLJLJl6U ^irrajSl r^rr)Sl6OTfDSJ- gl^D3@ M 2 0 ^ i j 
55rbffilT6OTIJ LDfbgULQ Fe415 CTo°o@ ^SlUJQjrbeOTp UUJ65ru(bl^@ffi 
QffirTStTCgfjrajffiGTT. 

13 3 L4 

14(a) 4 0 0 LJ5IIJ5' urflLDireoor^gm^ffi GlffiirsobrL 2_^^aj ,L.ii| .uj 
ffirbffirT6iniju5l6urT6OT euLLgirew, 1500 kN (gsrTrr6"0"oflujrTffiffiuuL.i_ 
ffi-snmsmiu LD^@U516U ^n"rijSlaQ«rr60OTiii.(r5ilSlpgi. f̂eooflsOT 
Qffojgijgij u(g@LL5l6OT ^erreij 4 0 Ldlu? .gtt,(gLb. g l f s ^ 

04,1 ! til-LLi grrecDboor (QeuDciSlaeb 6u^g4 ,LU6b 
«LhL51ffi(6T5L_6(Jr) 6ii6mijuJ6tr)fD r̂ emeu (LpOTfDuuiii. 
6ULii.Gu«nLDSSffi6ijLb. gl^fbo M20 ^ i j arr)asrT«Dij LDfb©iU3 F e 4 l 5 

CTo°o@ cSttSlUJ6Urb«DfD UUJ6OTU(bl^@ffi Q<5IT6tT(6T5rnjft6tT. 

13 4 L4 

14(b) 250 X 4 0 0 uSliS urflLDrrgocT^flD^ffi QarreobrL. £_gu@u4,Lixi.uj 
ffiparronijLdleurrecT gjibooi, 800 kN 5^«nLD6muj LD^^U516U 
^rrrajSlffiGls^iTfoooi i i i-ciji lSlp^. ^^gireobr ^ijrrsnr §ii}.LD6OT 

13 4 L4 



Qff i rrgcOTL ffgjij ^ii:i.uu6uaj)ffiu^6OT G L D S U F B ^ L J U I J U I J I G U 

^6OTLD^^6tT6TTgJ. LDbOOIfiOOflSOT Un"§J« ITLJL | -6UgLbL | ^ r T r a j ( g L b 
glfDSmgOT 200 k N / m ^ CT©^§JffiQffirT6tTGlT6).]Lb. g l f B ^ 
2-gU@U4 , L l£ l - l JJ gJTRn60OTQffirT60bri_ ffgllj ^LX|.UU6U«Dffi6Cr)UJ 
6u«nijuj«nnD n̂ etnev) (ipfflnpuuiii. suL^euflnmffiffie^jLb. g)^rb@ 
M 2 0 ^rr ffifbarT6?ng LDfi)®JLb F e 4 l 5 CTO-'O® ^glajeupsDirD 

1 5 ( a ) LilsOTeucrgm ^rrcij 35(615 a ® , ^cmij L£)Lli_^@Q51(r5rB§j 5 u? 

eg® LDbTTOT ^6"o")bO"or6OTUJ^ ^ssffi6?D6uass, Qg5rT(5lr&j«r)ffi ^(glULjff 
*6urfl65r ^6001(51 LDrbguLQ (g^ffirreb ^(Slffisna 

• meobreocfleOT ^ L i j ^ g l = 18 k N / m ' 
• 6?uj6ij GarTbOoi Lh = 30° , 
• m«ror60Tjfl6OT uiT§J35rTuurT6OT ^ iT i i j@Lh @ n D 6 ^ 
• s^[J^uJ€^ (geooiffiii) = 0.5 
• ^L i ) .^56IT^@6OT ^ L g L D - 1.20 LS 
• ^L i l _UU6U6tn f f i ^©aQsOT <:^ffi6U±l = 3.5 LS 
• ^ii).uu6U«na5 ^(blaSlbor îii_Ln6or = 550 u51u5 
• ^€miS].m S-HJijLb = 5.65 u? 
• ff,b60\(^ ^ l ^ L Q G O T S G L P 550 uSlu? LDrt)gULQ (SLD6U 300 uSlu?. 
• (gg l f f i r r eu ^®ssSl6OT ^ f f i G U L D = 2.0 LJ5 

g l ^ f t ) © M20 ffifbffiiTbmij m r b g u m Fe415 CTO°O@ ^ S l u J C u r b e m r D 
ULLJ6tn"u(b1^@<K Qan"6tT(g!5f^ffi6tT. 

13 5 L 4 

1 5 ( b ) 3 5 0 0 0 0 6iS1ili_rj Qff i rreireiTen-Qjf f i© QreSlLpojrigor ^ 6 r T ^ ^ i _ 6 O T 
S - f i u ^ ^ L i i j - L U ffifbarrgmrruilGurrgOT G U L L igij Q 5 r r L L 4 u 5 l 6 ( 3 r 3^&ijij 
LorbguLQ ^ L q . u u 6 U f f l n f f i « D U J ajLii.6u«DLD35ffisijL£i. rgrflsoT ^ L p m 3.5 
LJ5 (200 USIL^ CT^Sluj L D I I L L D 2 _ L 1 U I _ ) gicrgass G6ii60oi(blLb. 
g l ^ r b O M 2 0 35rb35rr«r)ij i n fbguLb Fe415 CTO°O@ ^ S l L u e u f b O T r p 
u u j 6 O T u ® ^ @ 3 5 G1an'6TT(6T5rnja6n". 

1 3 5 L 4 

u ( S i © - J S l d X 1 5 - 1 5 m @ u Q u 6 0 o r s B 6 r r ) 

( G a s . CTfeooi. 1 6 a B i l L U L U S a s G t r o ? ! ) 

(Sff i6TT6^KGTT 
Q u 6 i r o r 

C O B L 

16. 3.0 X 4.0 ĜTT61J6tT6TT ^60)nDu5 l6 i ) gji® ^ ^ S U G U f f i 
3 5 L l i ) . L ^ ^ r T ) @ pmij-ffirTGU ULil_ffi35L©ffi6tn6TT 
QJLq-QJStDLDffiaSajLQ. ^SOIfDuSlSOT LDrrU1.35(g-LDn"lil. 2_ujrrLb 3.6 iS. 

S6?ni j i i51fDr5 j (gLb (LpLq.6^6\ 230 IJ51IJ5 ^ i ^ m e o r QarrecOTL 
QffrajffiGi) <s-6uijffiGrfl6u uu;|.a535L(Sla56fT 
^grfl35S5LJU®S)6OTp6OT. GustngujginfT) r̂ emeu cLP^nnouuLi). 
Q5l6Uljrajffi{g!51_6OT ULq_35S5Ll(5lffi6m6TT 6UIIl_61J6tr)LD(K(56iJLb. 
g l ^ r b c g M 2 0 ^ r j ffifbarremij LorbguLb Fe415 6T=°o(g 
.S i t©u j6u rb6o rD uuj6m"u(Bl^^ff i QffirreiKGT^rsjffiGfr. 

15 3 L 6 
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