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CE-601-CBGS
B.Tech., VI Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Structural Design and Drawing (RCC-I)

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.
{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii)Assuming missing data suitably.

Jw‘ewXm S>mQ>m ‘mZ b|&
iv) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Design an isolated Square footing for a column of
300 mm × 300 mm carrying a factor axial load of 950 kN
Safe bearing capacity of soil is 150 kN/m2. Use M25
Concrete and Fe-415 grade steel. 7
300 {‘‘r × 300 {‘‘r Ho$ EH$ ñV§̂  Ho$ {bE EH$ n¥WH$ ñ³dm¶a
μ’w$qQ>J {S>μOmBZ H$a| {Og‘| 950 kN H$m H$maH$ Ajr¶ ̂ ma hmo& {‘Å>r
H$s gwa{jV Aga j‘Vm 150 kN/m2 h¡& M25 H§$H«$sQ Am¡a
Fe-415 J«oS> ñQ>rb H$m Cn¶moJ H$a|&

b) List the design step for isolated rectangular column
footing. 7
n¥WH$ Am¶VmH$ma ñV§̂  nm¶XmZ Ho$ {bE {S>μOmBZ H$X‘ H$s gyMr X|&
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2. Design a slab for a hall of 3m × 7 m clear dimension to Act as
a roof for a live load of 2 kN/m2 and floor finishes of
1.5 kN/m2. The slab rest on brick wall of 230 mm thick. Adopt
M20 grade and Fe-415 Steel. 14

2 kN/m2 Ho$ bmBd bmoS> Am¡a 1.5 kN/m2 Ho$ ’$e© IË‘ Ho$ {bE EH$ N>V
Ho$ ê$n ‘| H$m¶© H$aZo Ho$ {bE 3 ‘rQ>a × 7 ‘rQ>a ñnï> Am¶m‘ Ho$ hm°b Ho$
{bE EH$ ñb¡~ {S>μOmBZ H$a|& 230 {‘‘r ‘moQ>r H$s BªQ> H$s Xrdma na ñb¡~
~mH$s h¡& M20 Jo«S> Am¡a Fe-415 ñQ>rb H$mo AnZmB¶o&

3. A R.C Beam 300mm × 450 mm is reinforced with 3 bars of
20 mm diameter with an effective cover of 50 mm in tension
zone. The ultimate shear at the section is 210 kN. Design the
shear reinforcement Adopt M20 grade and Fe-415 Steel.
Sketch the reinforcement details. 14

VZmd joÌ ‘| 50 {‘‘r Ho$ à^mdr AmdaU Ho$ gmW EH$ Ama gr ~r‘
300 {‘‘r × 450 {‘‘r 20 {‘‘r ì¶mg Ho$ 3 ~ma Ho$ gmW à~{bV hmoVm
h¡& AZŵ mJ ‘| A§{V‘ H$VaZr 210 kN h¡& H$VaZr gwÑT>rH$aU {S>μOmBZ
M20 J«oS> Am¡a Fe-415 ñQ>rb H$mo JmoX b|& gwÑT>rH$aU {ddaU ñHo$M
H$a|&

4. A R.C Column of size 250 mm × 300 mm is reinforced with
4 bars of 20mm diameter provided at each corner with
an effective cover of 60 mm. Examine the safety of the
column. If its if subjected to Pu = 300 kN, Mux = 30 kNm,
Muy = 20 kNm. Assume M20 grade concrete and Fe-415 steel.

14

250 {‘‘r × 300 {‘‘r AmH$ma Ho$ EH$ R.C H$m°b‘ H$mo 60 {‘‘r Ho$ à^mdr
H$da Ho$ gmW àË¶oH$ H$moZo na àXmZ {H$E JE 20 {‘‘r ì¶mg Ho$ 4 ~ma
Ho$  gmW à~{bV {H$¶m OmVm h¡& ñV§̂  H$s gwajm H$s Om±M H$a|& ¶{X BgH$m
Pu = 300 kN, Mux = 30 kNm, Muy = 20 kNm.

Assume M20 J«oS> H§$H«$sQ> Am¡a Fe-415 ñQ>rb Ho$ AYrZ h¡&
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5. a) Determine the ultimate moment resistance of a T beam
section using Fe-415 grade steel and M20 Concrete grade.
Width of Flange is = 800 mm Depth of slab = 80 mm Width
of rib = 300mm, Area of steel = 4–20 ø on tension side.

9
Fe-415 J«oS> ñQ>rb Am¡a M20 H§$H«$sQ> J«oS> H$m Cn¶moJ H$aHo$ EH$
T-~r‘ go³eZ H$m A§{V‘ jU à{VamoY {ZYm©[aV H$a|& {ZH$bm hþAm
{H$Zmam H$s Mm¡‹S>mB© = 800 {‘‘r ñb¡~ H$s JhamB© = 80 {‘‘r [a~ H$s
Mm¡‹S>mB© = 300 {‘‘r, ñQ>rb H$m joÌ = 4 - 20 ø VZmd H$s Va’$&

b) Explain the under, over and balanced section with respect
to limit state of RC Design. 5
Ama gr {S>μOmBZ H$s amÁ¶ H$mo gr{‘V H$aZo Ho$ g§~§Y ‘| A§S>a, Amoda
Am¡a g§Vw{bV AZŵ mJ H$s ì¶m»¶m H$a|&

 6. a) Discuss the torque twist relationship for plain concrete and
reinforced concrete member subjected to pure tension. 7
gmXo H§$H«$sQ> Am¡a à~{bV H§$H«$sQ> gXñ¶ Ho$ {bE Q>moμH$$ ‘mo‹S> g§~§Y na
MMm© H$a| Omo ewÕ VZmd Ho$ AYrZ h¡&

b) Discuss the various assumption used in limit state method
for design of compression member. 7
g§nr‹S>Z gXñ¶ Ho$ {S>μOmBZ Ho$ {bE gr‘m amÁ¶ {d{Y ‘| à¶w³V
{d{^Þ YmaUm na MMm© H$a|&

7. a) Design the reinforcement for the short column
400 mm × 600 mm Subjected to an ultimate axial load of
1600 kN together with ultimate moment of 120 kN-m
and 90 kN-m about the major and minor axis respectively.
Use M20 grade of concrete and Fe-415 grade steel. 7
N>moQ>o ñV§̂  400 {‘‘r × 600 {‘‘r Ho$ {bE gwÑT>rH$aU {S>μOmBZ H$a|,
Omo {H$ à‘wI Am¡a ‘m‘ybr Aj Ho$ ~mao ‘| H«$‘e: 120 kN-m Am¡a
90 kN-m Ho$ A§{V‘ jU Ho$ gmW 1600 KN Ho$ A§{V‘ Ajr¶ ̂ ma
Ho$ AYrZ h¡& H§$H«$sQ> M20 J«oS> Am¡a Fe-415 J«oS> ñQ>rb H$m Cn¶moJ
H$a|&
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b) Explain the “Balanced Failure”, “Compression Failure”
and “tension Failure” for short column subjected to an
axial load and uniaxial moment. 7

''g§Vw{bV {d’$bVm'', ''g§nrS>Z {d’$bVm''Am¡a ''VZmd {d’$bVm''
H$mo EH$ Ajr¶ ̂ ma Am¡a Ag‘mZ jU Ho$ AYrZ bKw ñV§̂  Ho$ ~mao ‘|
~VmB¶o&

8. a) Describe the Stress block as per limit state method. Derive
stress block parameter from the first principle. 7

gr{‘V ñQ>oQ> {d{Y Ho$ AZwgma ñQ´>og ãbm°H$ H$m dU©Z H$a|& nhbo
{gÕm§V go VZmd ñQ´>og ãbm°H$ n¡am‘rQ>a H$m dU©Z H$a|&

b) Develop the expression for the ultimate moment of
resistance in Single-reinforced T-Beam having NA with the
flange and when NA lies at the bottom of the flange. 7

EH$b à~{bV Q>r-~r‘ ‘| à{VamoY Ho$ A§{V‘ jU Ho$ {bE A{^ì¶{³V
H$m {dH$mg H$a|, {Og‘| {ZH$bm hþAm {H$Zmam Ho$ gmW Ý¶yQ́>b E{³gg
hmoZm Am¡a O~ Ý¶yQ́>b E{³gg {ZH$bm hþAm {H$Zmam Ho$ ZrMo hmoVm h¡&
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