Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAISHANT UNIVERSITY OF ENGINEERING & TECHNOLOGY
1%.80, Engincoring THIRD Year EVEN SEMESTER Examination, 2020

'Q“ CE 3217
Relnforced Concrete - [1 \

ol wnrko 72 Time: 3 Hours

Nabe (1) Anawer any 81X questlons, taking THREE from each section,
(1) Vigures In tho margln Indlcate full marks,
(1) Uno noparate answer seript for each sectlon.
(Iv) Ansumo rensonable value for any data missing.

SECTION-A
Q.1 (0)  Why wre corner tolnforcements provided in two-way slab? . 2.00
(1) An lsolated corner alab about Is 12x 15 1, Design the slab for live foad of 125 psf, Use £/ = 3000 psi and 10.00
Sy = 50000 pal,
Q2 (0)  Wrlte shiort notes on: (1) Short column (1) Slender coluinn (ilt) Tied eolumn amd spiral column 3.00
A1) Define stendernens ratlo, *Spiral column can support more louds than tied column' Explain the statement. 3.00
@ Deslgn n thed column for n Nve-storled bullding us shown in figure below using the following inll'onn'anon: 6.00
(1) st thlcknesa = 5% (1) LL on the floor = 100 psf; (lii) $iz¢ of the beam = 12"#18" on both direction; )
(V)41 = 4000 psl and £, = 60000 psl. Follow USD method. . ML X
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Q3 Explain the functions of lateral reinforcement used in R.C. column. . 2.00
(1) A column section is shown in figure below, Verify the capacity of the section if P =230k, M, = 1020 k-inch,  10.00
M, = 1400 k-inch, £/ =3 ksi, and fy = 60 ksi, Use (i) Reciprocal W method (ii) Brc.rilc/r equation.
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Q.4 Design a cantilever retaining wall (upto stability check) as shown in figure below with 4 = 30°, f=0.§5, 12.00

y = 120 pcf, allowable soil pressure = 8000 psf, £/ = 3 ksi and f; = 50 ksi.
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SECTION-B

5 Define flat slab. List the advantages of flat slab, 3.00

Design an interior panel of flat slab 24 ft by 24 fi for a total load of 280 psf including self-weight of slab, Use 9.0
f/=3ksiandf, =60 ksi.

Q.6 (a) Describe the guidelines for establishing axes of rotation and yield lines. [ 4.00
(b) Show that a concentrated load ‘P’ acts on a circular reinforced concrete slab at the center is independent of/the 4.00
radius ‘r* of that circular slab. Assume the collapse load is *P',

(c) Briefly explain the concept of collapse mechanisin with example, l'i 4.00
Q.}(a) Draw pressure diagram for eccentrically loaded footing. 2.00
A 15-inch concrete wall supports a dead load of 12 kips/ft and a live load of 10 kips/R. The allowable bearing  10.00

pressure of soil is 4.5 kips/fi at the level of the bottom of the footing, which is 3.5 ft below grade. Design a
footing for this wall using £/ = 4000 psi and £, = 60000 psi. —

Q8 (a) Define foundation. What are the measures to be taken 10 limit settlement?
Design a square slab footing to support concentric column dead load of 400 kips and live load of 300 kips. The column
size is 20 inch square. Allowable soil bearing pressure is 5000 psf. Given £= 3500 psi and /} = 50000 psi.

3.00
9.00

/
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Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHTUNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering Third Year Even Semester Examination, 2019
CE 3217
Reinforeed Conerete - J1

Full marks: 72 ) Time: 3 Hours
N.B:- (i) Answer any SIX questions, taking THREE [rom each section,

(i) Figures in the margin indicate full marks,

(iil)  Use separate answer script for cach section.

(iv)  Assume reasonable value for any data missing.

SECTION-A

Q.1(a) What is two-way slab? Mention the difference between one-way and two-way slabs.

(b)  Design slab panel B for the floor system shown in figure below. Assume floor finish = 30 psf, live
load = 60 psf, f. =3 ksi, f, = 60 ksi and beam width = 12 in.

A B B A
3@14'=42/ D C C D
A B B A

|l< 4@20'=80’

Q.2(a) Distinguish among tied, spiral and composite columns.
(b) Explain why transverse reinforcement are used in RC columns.

(c) Design a round spiral column for a six story building as shown in figure below. Assume (i) uniform
live load on the floor = 125 psf, (ii) uniform dead load on the floor = 100 psf, the dead load includes
weight of all members and floor finishing etc., (iii) £ = 4 ksi and f, = 60 ksi. Draw the working
diagram following code guidelines. Follow USD method.

3@20'=60' Column

< 3@25'=75 \

Q.3(a) Write short notes on (i) plastic centroid (ii) interaction diagram (iii) slender column.

(b) For the tied column section shown in figure below (i) draw the interaction diagram about x-axis
(ii) verify if the section allowed to take P = 450 k, at an eccentricity ¢ = 5. Assume f. = 4 ksi and

£, =60 ksi.
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Q.4 Design the stem of the retaining wall shown in figure below with

, $.=30% £= 05, 7= 120 pef. " 12.00°
allowable soil pressure = 3.5 ksf, f =3 ksiand f,=50ksi. i i 0 pef,  12.00

/d 300 psf
]/
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SECTION-B
Q5 @ Define drop panel. Write the functions of column capital. . 2.00

(b) Design an interior panel of flat slab 20 ft by 20 ft for a total load 300 psf including self-weight of  10.00
slab. Use f = 3500 psi and f; =24000 psi.

Q.6(a) Describe the upper bound theory. 2.00

(b) Describe the guidelines for establishing axis of rotation and yield lines. 3.00

(c) A two-way slab 10 ft by 20 ft is simply supported on all four sides and isotropically reinforced.  7.00
Determine the required moment resistance of slab to carry a uniformly distributed load w.

©7 Qi(a) Write the functions of foundation. 200

(b) A 18" x 18" column having a load of 300 kips is to be supported by a foundation bed having bearing 10

capacity of 3 ksf. Design a rectangular footing to support this column. Assume /= 4000 psi and .00
£, = 60000 psi

Q.8(a) Explain why the punching shear is considered in the design of column footings but not to wall = 2.00
footings.

Design a rectangular combined footing for the two columns shown in figure below. Use, qa =5 ksf, 10.00
=3000 psi and f, = 60000 psi. The bottom of the footing is to be 6 ft below the grade.

18" x 18" 20" x 20"
A DL=120k DL =200k
LL=100k LL=150k
L |
Property i 12/ |
Line /; )
Fkok %
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Honvon's Light In Our Quide
DEPARTMET OF CIVIL ENGINRERING
RAISHAMT UNIVERSITY OF ENQINERRING & TECHNOLOGY
NS, Englneering THIRD Your EVEN SEMESTER Bxamination, 2018

Cr 217

Relnforeod Conereio - 11
Full Mavks: 72 Tlime: 3 Hours

Nlbe )} Answer my SIX quostions, nking THRER from ench seetlon,
(1 Flparo In the margln Indlenta 1 marks,
(1 Uso sepnrato nnswer soript for enoly section,
(Iv) Assume rensonnble value for any dnta missing,

SECTION-A

Q.1 (0)  Specify the moment coolficient for g simply
derived,

() Figure shows (loor

walls along coluny

supported square slab and explain how it is  3.00

plan of n RC beam- column 8]
1 lines, Floor loads ulso incly
sketeh of reinforcements using £/

ab, with 12"x18" beam and 5" thick partition ~ 9.00
ide FI' = 25 psf. Design the slab with neat
= 4000 pst and fy = 60,000 psi. Follow USD method,

7
jl 16

16/

|-ﬁ21’—|*21’—_{

Q2(a) Define column, Classify column with brief description of each type. 3.00

(b) For the column section shown in figure below determine the balanced load, moment and 9.0
eccentricity iffc/ =4 ksi and fy = 60 ksi.

2 2//

2,5’; 4 .;25” 4.25 1

425" 4 25 2.5

Q.3 (@) Explain the necessity of lateral reinforcements in columns. 2.00
8 Designs a square tied column for an applied compressive force of 500 kips, and draw the 6.00
section. Follow WSD method and use Py = 2%, f;f =3 ksi and f; = 20 ksi,
Design the spiral for a 20 in. diameter column reinforced with G60 steel (8#10 bars). Assume 4.00
1.5 in. concrete cover and fC/ = 4 ksi,

Q.4 (a) Describe different types of forces acting on rclaining wall. Briefly explain the advantages of 3,00
key. : ‘

(b) Design the base of the retaining wall shown in figure below. Assume @) Yson = 120 pef,

9.00
(ii) ¢ = 30°, (iii) Surcharge = 360 psf, (iv) f,_./ = 3 kesi, and (v) f, = 20 kesi.

19/ 360 pst
XN

Page 1 of 2

Scanned with CamScanner


Rashadul Islam
Highlight

Rashadul Islam
Highlight


SECTION-B

Q.5 @ Write the function of drop panel,
(b) Designa?21 ft square interior

in addition to its own weight

2.00
panel of a flat slab floor with drop to carry a live load of 230 psf 10.00

using £/ = 3000 psi and £, = 20,000 psi.

Q.6 (a) * Define foundation, Distinguish between shallow

and deep foundation, 3.00
(A 2L ip ol oo o i g > 9.00
fy = 60,000 psi and safe bearing pessure ofsol is 4.5 ksf.
Q.7 @) Define Yield line. Write the limitation of Yield line theory. 3.00
(b) Describe the guidelines for establishing axes of rotation and Yield lines. 4.00
(©) A square slab is sim

ply supported along all sides and is to be isotropically reinforced.  5.00

Determine the resisting moment m = ¢m, per linear foot required just to sustain a uniformly
distributed factored load of w psf,

A combined rectan

gular footing Supports two column loadings as shown in the figure. The 12.00
loading are;

Dead load (kip) Live load (kip)
175 100
275 150
Proportion the dimension of the

footing. Assume depth of footing = 5, q, = 4000 psf,

jf:/ = 3000 psi and fy = 60,000 psi. Find reinforcement in the longitudinal direction.
¢

Propertyline/_"

A

16" 20"
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Heaven’s Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering THIRD year EVEN SEMESTER Examination, 2017

CE 3217
Reinforced Concrete - 11
Full Marks: 72 Time: 3 Hours

N.B.:- (i) Answer SIX questions, taking THREE from each section.

(ii) Figure in the margin indicates full marks.
(iii) Use separate answer script for each section,
(iv) Assume reasonable value for any data not given.

SECTION-A

Q.1(a) What is two-way slab? Mention the differences between on/e-way and two-way slabs. ' 3.0
Ab) Design a two-way slab panel of size 14ft by 18ft. Assume (i) All sides are supported on 9.0

simple supports (ii) Dead load 70 psf (iii) live load 80 psf (iv) /' = 4 ksi and (v)fyi(é(_)_l_(si.
Follow USD method and draw reinforcement details. =

Q.2(a) Explain why transverse reinforcements are used in RC columns. Compare between the 3.0
effect of ties and spirals on the strength and ductility of columns.

(b) For the column section shown in figurc below draw the interaction diagram about x axis. 3.0
Follow WSD method. Use f.’ = 3 ksi and f; = 60 ksi.

vy

- O 8 §
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al Ty e s

Q}éa) Explain why the factors ¢ and « are used for column design.

3.0
(b) A corner column section is shown in figure below. The column is designed to carry a 9.0
factored compressive load P, = 200 k, a factored bending moment My, = 100 k-ft about the
x-axis and a factored bending moment My, = 75 k-ft about y axis. Check whether the
section is adequate if £ = 4 ksi and £, = 60 ksi.
g - e
o
b A RY
y % * M)
2.5 ®© 6 © v ~ %0
g '; . X 3?\6
(ST Y X ~—.
gl | 847 vars ™
25| © ©©

12"

Q.}/Make a preliminary design of a cantilever retaining wall to retain a backfill 15 ft high. Also _ 12.0

desigl} the stem. Assume unit weight of backfill = 110 pef, ¢ = 30°, allowable soil bearing
capacity = 4 ksf, f = 0.5, surcharge = 275 psf, fc’ =3 ksi and f; = 24 ksi.

—
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Q. Define drop panel. Write the functions of drop panel. TP qut” 2.0

(b) Design an interior panel of flat slab with drop panels having column spacing of 24 fton  10.0
centers in both directions. The live load on the flat slab is 130 psf. Use £ = 3 ksi and
Jy =60 ksi.

Q.6(a) State the upper bound theorem. Write down the limitations of yield line theory. 4.0
(b) The two-way slab shown in figure below is simply supported on all four sides and carries 8.0
«a uniformly distributed load of 80 psf. Determine the required moment resistance for the
slab, which is to be isotropically reinforced.

7 LSS IR AL L z,
A /5{4,
A
G
7z /
2 7§
; S
7
Z
Z
7 2 —
| |
i~ / |
20/

Q.7(a) Explain why punching shear is considered in the design of column footings but not for 3.0
wall footings.
(b) Distinguish between allowable soil pressure and net soil pressure in the design of 2.0
footings by USD.
@ Design a wall footing for_ an 1/8 in. brick \\.'ull carrying a scr_vice load of 14 k/ft live load 7.0
and 16 k/ft dead load using /7 = 3,000 psi. f, = 60,000 psi and allowable soil pressure
g. = 5000 psf.

A combined rectangular footing supports two column loadings as shown in the figure. 12.0
The loadings are

Column Dead load (kips) Live load (kips)
A 180 110
B 280 160

Assume depth footing 5 fi below the grade, 9, = 4500 psf, /= 3,000 psi and
/,=60,000. Find reinforcement in the longitudinal direction.

v
16/x20’ ‘(\‘:4‘00 C\(§/ 20'x20" Q:%,?J ‘(.\Q\
A D !:_:4.] B q &O

[ B

[P \
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i Heaven's Ligh Our Gui
DEPAR ME ght is Qur Guide
RAJSHAH] UNIVERSI¥; OF CIVIL ENGINEERING

B.Sc. Eng! . . OF ENGINEERING & TECHNOLOGY
ngineering THIRD year EVEN SEMESTER Examination, 2016

CE 3237
Reinforced Concrote - I
Full Marks: 72

Time: 3 Hours
N.B.:-

..\ i » .

}: ;)1’;1:“ er.SIX ques?l?:ls', ta.king T"HREE from each section.
1 Tigure in the margin indicates full marks

(iii) Use separate answer script for each section.

(1v) Assume reasonable value for any data not given.

SECTION-A

Q.1(a) Describe different types of siab. Prove that a slab can be designed as a two-way slab if the long
to short span ratio of the slab is smaller than two.
An 8 x 15 slab is to be designed as a two-way slab to support a live load of 80 psf. The
slab is supported on brick walls on two opposite sides and on a heam as shown in figure
‘ub betow. Design the slab assuming /7 = 5000 psi and f, = 50,000 psi. Follow USD method
'Z_) and draw reinforcement details.

LETTTE7.

-

12 in {vide bea . .
e grick wijl

/:rce end
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~

AR i
¢
SIS LLS LSS,
| g
)

Define column. Deserite different types of column.
Lxgpiain the behavior of tied and spiral coluimns uader axial load.
£ coluran section 16 in. diamcter is reinforeed with 8410 bars. Determine the allowabie

. . »t . y o : Tor 3 - . 3 . .
ultimate load wsing £ = 4 ksi and fj, = 60 ksi, Also design the latersi reinforcement and

Q.2(a)
\ (o)

’;[ draw 2 section.
/ .3(a) Decscribe the functions of latecal reinforcements in a column.
/ (b) Determine the nominai compressive strengih ¢f the section shown in figure below for an

| eccentricity of 10 in. Asstume /i = 4 ksi and £, = 60 ksi.

T _
i N
sl | Q\‘ 419 bars S
o N 419 bars @
i S &)
) —W ST
5_2'5/1‘1 17" /'L) 57]

4.0

8.0

3.0
3.0

2.0
i0d

2.0

Chieck the adequacy of the retaining wall showa in figurc below with regard o 10.0

Iefine reiaining wail. Desciibe different types of retaining wall,
overtuming, sliding and allowable soil pressare. Assnme weight of backfill = 110

pedt.,

¢ = 3(°, allowable soil bearing capacity 3 kst, zoetficient of friction between concrete and

soil e =0.5,

Q.4(a) S
(b)
w
. v

NN\ —- 330 pst

a =
18 —/
——— 15 S
wl T
L/ s
‘L’"_is’ 'F 15 Y 65 i
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% ‘Zg SECTION-B
N

Drop panel is an essential element of a flat slab floor system. Do you agrec the 2.0

Q
statement? Justify vour answer. ) L. 10.0
F? (b) Design an 14 ft x 16 ft flat plate interior panel for a service dead load mcluglmg 1ts own :
weight of 100 psf and a live load of 60 psf. Assume 15 in. square columns, /2 = 4,000 psi
and £, = 60,000 psi.
3.0

Q.6(a) Explain with neat sketch for the statement ‘Clay soils pressure are higher near the edge

than at the center of the footing’. ) 9.0
} ? and L = 514 kips. T!e co|umn 1S !! X _I! in. 1 Cross sec!lonW'
S twelve No. 11 bars centered 3 in. from the column faces (equal number of bars in e{lCh
' face). The column will be supported on a square footing with the bottom of the footing

6 ft below grade. Design the footing considering the allowable soil bearing pressure is
8000 psf and materials strengths for the footing are 7/ = 3,000 psi and f, = 60,000 psi.

Q.7(a) Describe the guidelines for establishing axes of rotation and yield lines. 3.0
(b) ~Show that a concentrated load ‘P’ acts on a circular reinforced concrete slab at the center 4.0

\\ is independent of the radius ‘r’ of that circular slab. Assume the collapse load is ‘P’.
5.0

(c) The yield moment at a is m, = -5 fi-kips/ft, at b is m, = -4 ft-kips/ft and for positive
moment is m. = 6 ft-kips/ft shown in figure below. By the yield line method, calculate
the ultimate uniform load the slab will support on a 15 ft span.

a \ b -

/v c Free edges ‘/Simply supported
Simply supported /
15

-.l

e
[« >

Q.3{a) Distinguish beiween challow and desp foundations. Stawe the general requirements for 2.0
footing design.
Design a combined rectangular fcoting to support two columns shown in the figure 10.0
below. The botiom of the footing is 6 ft below the grade. Assume £ = 4,000 psi and

O/F f,= 60,000 psi and allowable soil pressure = 2000 psf.
Column size = 24"x15” Column size = 24"x15"
DL = 120 kips; LL = 60 kips DL = 70 kips; LL = 30 kips
: | ]
‘¢ 10/ LJ:

[l Ll
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& / Heaven’s Light is Our Guide
’ DEPARTMENT OF CIVIL ENG
INEERIN
5 ;{AJ SHAHI UNWERSIW OF ENGINEERING & TECEINOLOGY e YD
Sc. Engineering THIRD year SEXTH SEMESTER Examination, 2015

CE 317
Reinforced Concrete - I
Full Marks: 70 Time: 3 Hours
N.B.:- (i) Answer SIX questions, taking THREE from each section.

(11) Figure in the margin indicates full marks.
(!n) Use separate answer script for each section.
(iv) Assume reasonable value for any data not given.

SECTION-A
J(a) Prove that a slab can be designed as a one-way slab if t long to short span ratio of the slab is larger than 2. 3.00
@ A 10 ft by 15 fi slab is supported in brick walls in two opposite sides and on a beam on the third side as ~ 8.67

shown in figure below, The slab is to be designed for a live load of 100 psf. Assume f; = 3000 psi and
/5=20,0000 psi.

g5?

=3

< _»{| Brickwalls 15’

Beam

Q.2(a) Explain yield line theory. State the assumptions made in this theory. What are the limitations of yield 3.67

\é line theory?
(b) Find ultimate load capacity of a 14 ft x 21 ft slab continuous on all edges. Assume (i) yield moment capacity ~ 8.00
for positive yield lines = 3 kips-f/ft (ii) yield moment capacity for negative yield lines = 5 Kips-fUft.

3(a) Define column. Draw the load-deformation curves for tied and spiral columns and explain. 4.00
Ol (b) A circular column having a diameter of 25 in is reinforced with 8-#10 bars. Calculate the ultimate load ~ 7.67
!} carrying capacity of the column. Also design the spiral assuming a clear cover of 2 in. Consider

; /i = 4000 psi and f; = 60,0008 psi.

Q.4(a) Definc foundation. State the general requirements for footing design. 2.00
? footing for different types of soil.

(¢) Design a reinforced concrete footing for a masonry wail 15 inch thick carrying a total load of 20 K/ft.  6.67

The safe bearing capacity of soil is 3000 psf. Assume f. = 4000 psi and /; = 24,0004 psi.

(b) Briefly discuss different types of single column footing. Draw pressure distribution diagrain under  3.00

SECTION-B

Q Define column capital, Write the function of drop panel. v~ 2.00
A flat slab floor system is to support a dead load of 125 psf including its self weight and a service live  9.67
‘ S load of 225 psf having column spacing of 23 it on centers in both directions. Using 8-ft drop panel,
design the slab. Assume £ = 3000 psi and f, = 50‘000/(1 psi. v
6(a) What is interaction diagram? Describe different paris of an interaction diagram with equation for WSD  3.00
method.

(b) A 15" x 20" column is reinforced with 6-#11 bars as shown in figure below. Find the ultimate load and ~ 8.67

luv(\_ corresponding moment for an eccentricity of ¢ = 8 inch. Assume f¢ =4 ksi and f; = 60 ksi.

@ @

15" ) 6-#11 bars )

2] @

25" 15" 25"
7(a) Describe the functions of foundation. Distinguish belween shallow and deep foundations. 3.00
? (b) A column 20 inch square, with £ = 4 ksi reinforeed with 10-#8 bars of £} = 50 ksi, supports a dead load 8:67
Q, of 200 kips and a live loud of 190 kips. The allowable soil pressurc is 4 ksf. Design a square footing by
using ultimate strength design method.

friction between concrete and soil = 0.5 (iv) /2 = 3 ksi and (v) £ = 24,0000psi. 9 o Loy

12"

ANN300 psf
PZaN AN I

.8 A section of a cantilever retaining wall is shown in figure below. Check the external stability and  11.67
l}] design the stem of the wall. Assume (i) ¢ = 32° (i) unit weight of soil = 110 pef (iii) coefTicient of

Page 1 of |
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¥ Full Marks: 70

i 1 N.B.:-
{
!
i
1

Q2(a)
1 . ()

QO\WY\

Q.3(a)
(b)

a
SQ ‘_ {Q"‘(‘L‘}

e

Q.6()
P (b)
P
i t (C)
-
o 0.7(0)
1 oMN ()
aol®
’ Q8
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(LTS L Y T S M S IR TPRER RTINS
DEPARTMENT OF CIVIL ENGINEFE ’
" 'MER  ENGINEFRING
N S{\J[:b”‘[\l“ pNIVl;RbIIY OF ENGINEERING & TECHNOLOGY
.Sc. Bugineering THIRD year SIXTH SEMESTER Examination, 2014

CE 317

Reinforced Conerete - 11

Time: 3 Hours

(i) Answer SIX questions, taking THREE from ¢ach section.
(ii) Figure in the margin indicates full marks.
(i) Use scparate answer seript for cach section.
(iv) Assume reasonable value for any data missing. :

SECTION-A

Design a 21 I square interior panel of o Nat slab Noor with drop to ¢y a live load of 225 pstiin uddili(v)n 1o its

own weight using /¢ = 3000 psi and 7 =20.000 psi

Write the specifications for lateral reinforcement of a column.

The column section shown below in the figure is reinforced with six No.
ultimate load of the column for an cccentricity of 12 inch. Data given: f, =4000 psiand.

o o] ¥

o @) 12"
(0]

H— ”-‘j

Define flat slab and flat plate. \/’
An 18 ft by 20 ft interior panel of a flat plate is to be designe
weight. Find slab thickness and show reinforcement for the column st
fL=3000psiand [, = 40,000 psi. go/

)

e 1o be taken o limit settlement”
Mric column load of 400 Kips dead and 300 kips live. The ¢
/. =3500 psiand Sy =50,000 psi.

8 bars. Estimate by USD method, the
f), =60,000 psi.

its own

d to carry a live load of 130 psf in addition to
Assume

p in the longer direction.

Define foundation. What measures ar
olumn

Design a square slab focting to support concel
size is 20 in-square. Allowable soil bearing pressure is 5000 psl. Given:

SECTION. B

Distinguish between one-way slab and two-way slab.
A 10 by 12 ftslab is supported on brick walls on two opposite sides and on a be

figure below. The slab is to be designed for a live load of 100 psf. Assume [ = 3000 psi

am on the third side as shown in
and f, =24,000 psi.

Beam

Briefly explain the concept of yield line analysis.

Draw yield lines for the following structures:
@,

(@ (ii) (i)

e
A square slab is fixed on all four sides and is isotropically reinforced. Compute the value of ‘m’ to support a

uniform load w.
What is an interaction dingram? Draw a typical ineraction diagram and explain its various significant points.
Design completely by WSD method a circular column (o carry an axial load of 75 Kips. Assume

[+ =4000 psi and s =24,000 psi.
on is shown in figure below. Cheek the safety against sliding and overturning, Also design

A retaining wall secti
¢ of internal friction = 30%, (ii) unit weight of soil = 120 pef, (iii) coefficient

the stem of the wall. Assume (i) Angl
of friction = 0.5, (iv)fs = 3000 psi,and (v) 1y = 24,000 psi.

1
I/ 77.75 777777777777 777 _T'

‘ 21!
3 -
) : 1|
» i '
2 J

N
|—6'———H—II |’+F}—3’———{

The End
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CL 317
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Time: 3 Hours

() Answer any SIX questions, taking THRET. froln each section.

(i) Figure in the margin indicate full marks,
(i) Use separate answer seript for ench section.
(iv)  Assume reasonable value for any data missing.

| (a)

|
' |

Q.2 (a)
(b)

{@

n)
(D)

(h)

O

(1) Desgn a reinforeed conerete footing for a masoney wall 10 inch thick careying a load of 12 ki Toor Tl
I C g o log = Kips per oo, [he

)8

SECTION-A

Define column capital and drop pancl. What are their functions? r i
{ and a service live load of

A flat slab floor system is to support a dead load of 100 psf including its sell weigh .
ancl, design the slab

200 psf having column spacings of 21 [t on centres in both directions. Using 7-1t drop p
and find reinforcement for column strip. Assume [ 3000 psi [, 20000 psic o

State the functions of lateral reinforcement in column,

Design by WSD method a tied column, for a total working load of 250 kips with an cecentricity of ¢ = 8 inch

using concrete with "= 3.000 psi and stecl with £ 10,000 psi.

A 12"x20" column is reinforced with 4 - #11 bars at the corners as shown in the figure. Iind ultimate load and
the corresponding mement for an cceentricity of ¢ = 7 inch using £, = 4,000 psiand f; = 60,000 psi.

J D @
12" a-"1
@ Q@
fo>le— >l
25" 1s" 2.5"

A 21-inch diupeter reinforced congrele colpmn carries i axial dead load of 210 Kips and an axial live load of
150 Kips. Design a rectangular footing for this column load il one side of the footing is limited to 9 ft. the depth
of tooting is 4 fl. Adopt f¢",= 4.000 psi f, = 60.000 psi. The safe bearing pressure ol soil is 4.5 ksf.

\

! ' SECTION-B

Prove that n slab can be deslgned os aone=way slab i the long to short span ratio of the slab is farger than 2.0

] v | . . .
A sgerare RC slab 10 x12" is supported on brick wally on all four sjdes is 1o be designed for its self weight only.
Design completely the s'ab assuming fi’ = 4.000 psi and f; = 60,000 psi. Draw reinforcement details. Follow
WS method. ' '

Expinin with necessary examples the coneept of collapse mechanism,

) '\'Ch“‘r‘\ll.l conerele slab ol 12x20 N s CL‘IﬂiIl\II\lI\ on all four sides has a )'iL'I\| moment L”ll"'lk'il\' 1000 lb fl

N 0t F i . : . ‘

for p(\““\'c moment nl\d .“Uu 1b-N lor negative moment, C\““PH‘C the ll“ilni“L‘ load L‘.ll‘l)’i.nll < p"lk‘it\ ol the
) i ape y C

slab,

.

Discuss with sketeh different «ypes of single column footing. Diaw pressure diagram under footing [
‘ s Lre oting lor

MifTerent types of soils.

safe bearing capacity of soil is 3000 pste Assume 17,000 psi, 1, = 50,000 psi, Use WS method

e S —— A —————— e e
——

Dl i cantilever retaining wi aain 18 0 hieh o . : .
i ever rehiining wall to retain 18 0 lu!“h \,.mh hank using 0 - W06 (12~ 6000 paf

[ I ST R B X and yg © 1O pel,
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AW () Aaverany SIX questions, Liking THIREL om cach section. ! <
(n) Frzure in the margin indicate foll narks., L =

s =

(i) Use separate answer seript lor e bl section O

(iv)  Assume reasonable value Tor any data missing

SECTION-A \’\)
J A atslab Noor system with panels 2211 by 20 10 is supported on columns in both directideé. Drup-panel is o be  11.67

provided. Desizn a typical interior pancl for a live load of 180 psf. Assume fi0 = 4,000 psjTand f; =120,000 psi.

“Why is it neeessary o provide Tateral_rgfuforgement_in_columns?

rEmTor cements aecording to ACH code. )
v
)@‘ R CoTamm scction 13 shown Trgure below. Determine the load and corresponding mament Im an ceeentricity (0

ol 2 .\ssunnng /‘ = 5,000 psiand /= 60,000 psi.

Sate the s[ELil'ucnlinn.\ for such 2.07
A

s ‘ == . & o\t :
* 5 . 1o o .
. 16" o Ralp @
o
1o (o] X L-’J‘ n]m
l o & — "
. A, “
. KA 14 c 9
’, 2.5 2.5 [
. Detinge tomdation. What g the essential requirements o he satinficd i the design ol foundation? IM\].IIII 4,00

with dingram, difterent L\ma ol \pu.xd Roulings.
s
Désizn a reinforeed concrete wall footing o supporta 100inch thick brick wall e arrying a 15 Kip/ft dc.ul load  7.67 0t

and a 10 Kip/(i live Toad. The base of the Tooting is -1 1 helow giade. Use f&= 3,000 psiand f|, = 60,000 psi, ‘
Y, = 5,000 psl. =

esivn a combined rectingular footing o 'll'\llnll o Lulumn\ s shown in 1l\cJ_L_,uLL__J_11.,.L_\.u_uu1_Lulwlnl has  11.67
a section Tsnch by 7 , : 0 K The interior daluimn hasw seclinm ol
2T mch hy 20m nch unl CTICS d H C ul J hl F\ and i l. I. ol 1501 7L_1—()|HH1\ or e fooling i8S ﬂ below the

chade .\‘»\IHI). [. N -I 00 pai, / e ﬁ(l UIJII i uh allowahle \ull ]“L\\lll& (l|>‘ non ;‘\l -
= T T T — .
. [j 187207 Ej 207 207 - .
L -
s Propeny hine
SECTION-L -

. “Z
@’D‘l]nc colamn, What are the ditferent tvpes ol volumn. Desenibe, with diagram, the behavior ol identical tied -4 00 ‘
. iged spival columu with the increase ol load
'@‘G\.‘h:‘:‘!l completely a spirally reinforeed curcular column o suppart an axial dead loid of 450 |\_i_p‘\illlt.[ aliveiond 707
% ol 200-Kip using /0 =000 paiy [ = 00,000 pai il .@cl vatio ol about 238 e A ppIRUSD method. e .

7 BTN n - = = [ . N =
@g What is vichd Tme analvsin? State the assumpiions anide metie vichd e anabysess What aire ihe Inml.\liunx ol RREY
) A il i

Ut ol analysis ol sLib7 T
@/ lFind e n?m'ﬁ'f Tond Camaaly-ofa 20 1y 25 1 \|.|h contimmony onall edges. which have ayield momental 807
; \__,_n——--‘

2500 111 o Im:mhnl and du LI T new e nmenT NTRIEEl comer LII“;

- —_— —

—_—

| T =

llﬂa‘ W B I nedessiny T movide more et onl IIWHL wilar (wo- sway shib? 300
UNTTV V0L s er Wil necessary \Iu|\.n|un ul NI -
@ An S e Lo fesiah | el as shown in ll_un i lo he -!\ st o support ity owa wersht anly, Desipn the slaby 807
)& and draw remtorcement detanls, Assume Il' At 20 kan beam width 1V, i—

. A etainmg, wall section is shown in figure below, 1 neeessiry W evaluate whether the section is adequate 1167
el TTEIst e extennl TS Zissuie Vnnn weightal sl -T20 pel, () \ul«.h.ug; a M)U psty Qi) anele
v Wﬁfﬂﬁﬁmhfnﬁtnumuuc.lm suil 0
' ~ — T"*v\“\‘*"vm-
Sy WY [ \ P A
-
~ ' !
‘. ‘\l)v
o]
X Al
' % \ '
Q AR /l\ 7NN \
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Full Marks: 70 i Time: 3 Hours

net
N.B.:- (i) Answer SIX questions, taking THREE fronfy cach section.
(i) Figure in the margin indicates full marks
(iif) Use separate answer script for cach section.
(iv) Assume reasonable value for any data not given.
3T V\"o

SECTION-A

@ M\Vl\ul are column capital and drqh pancl? State thewr functions. / .2.00

C’% Design an iwa_n.c_i__o_[_n’_ﬂa;_sjnb floor. 21" x 21" with drop for a live lozw 9.67
/gssum'mg ' = 3,000 psi, f,= 20,000 psi. R - o
~ e ——

- . . . . . — . - .
{Q.’Wthnc fSundation. Distinguish,between shallow and deep foundation.

3.00

ﬁ'Dcsign a wall footing for a 10 inch brick wall carrying a service load of 6 K/ft dead load and 10 $.67

I LARE FRESEE D —T, = 00, 000 psiand aflo PIessurc 4. =

A, SRS - tatetuh N

An 18 in x 10 in conerctc columwnnmmum-_#l bars as shown in the figure. 11.67 iy
etermime the tailure load Toran cecentricily vl e = 13 inch, using matenal propertics with
._/—a-'—"\h—-#’-—f— — e o et
{;' = 4.000 psi and Iy = 60, 000 psi.

— 2 14" 2" N

o) 6-it7 (@) -1 P

A combined rectangular fooling supports two column loadings as shown in the figure. The  11.67
“loadings are :

F’ \ Column Dead Load (kip) © Live Load (kip)
w A 175N A0y
3 275 150

Proporiion the dimension of the footing. Assume Jepth of footing = 5, a, = 4000 psf, ' =
=30, 000 psi. Find reinforcement i lopeitudingl dige

- S
Property Line

——
L6 20"

A

4
<

v 10'
l -

B
-
) SECTION-B
AR e

Desivn (Dalcony)slab 1011 by 10{L 1o supporta live load

o400 pst. The slab is supporigd o 11.67

bTice Wi SilC sides and on TiTdsidc as shown in ligurc b
) 7 T i in figurc beloy.
Z 5/((_ b Assume 1, = 3,000 psi and f, = 13, 000 psi. - = —

Ty T
MANHNHNHANNHM NN

|
v Brick Wall — Free End
. Beam |
. .' !
!_'I;T..’IX..I.I,..I...l.l,ll\ul.l.bql_n
‘%, — - ,T"_——v-

1112
Scanned by CamScanner |



Q. Q@/D«.lmc collapse micchanism. Explain 1t with an example.
’\ @ Draw yILId lincs for the followmb structures:

S Columns (i C.'L"/' (m)
o .

Rm ple support edges . All cdges simple supported

ﬁ’}\ 10 1t % 10 ft slab is fixed on four sides and has ney 1 ¢ of 3 k-fUft and
|)05l||\l. moment capacity of 2 k-fu/ft. (‘nm| ate the load 'w’ corrcsponduu, to farlurc of this
"f'»‘ R

.‘] ——
G g\ e the functions of lateral reinforcement. Write their specifications.
o\

su,n completely a circular reinforced concicte column to support 4 concentrated total lo: ld of
Wklps usm;, WSD method Data Te = 3,000 psi, £, = 60, 000 psi, 1= 24, 000 psi. =

A retaining w T wall scction is shown in figurc below, Compute the factor of safety against slidiog

and Qverturning. Assume (1) unit wcxgwxl_Jzo_ch_(u)Mc =300 psf, (iii) 2 angle

of internal friction-= 307 (1v) coclhicient of friction between concrete and so1l = 0.5.
DT e

.

(LC“)

0.00

3.00
8.07

11.67

naanMn
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CL 317y
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Full Marks; 70

N.B.:

™
-

] b ’ Q»ﬁ(a‘)
' a l\ Rt 1‘,)
lite (

|

!

[

Q.7(a)

(M
W)

Time: 3 Hours

W Answver SIN questions, taking THREL fom cach seetion.
(1) Figre in the margin indicates full merks.

() Use separate answer seript for cach szction, v
(Iv) Assume lcuson‘nl)lc value for any dala missing

3
“

SECTION-A
Explain the behavior of reinforeed conerete tivd and spired columns.
Design conipletely by USD method a eircular spiral colus to support an axial dead load — of
230 Kip and a hive load of 150 kip using £,/ = 4 ksi, f; = 60 kst Assume p, = 2.3%.

Find diaenzions of a rectangular combine:! footing to support two columns as shown in the
figure. The exterior side of the exterior colunm touches the property hne. The centre to centre
distance of olumms is 14 (1. The exterior column with 18 x 20 in. size carries an axial dead
load of 160 kip and a live load of 140 kip. The interior column with 20 in. square in size carmies
an axial dead load of 240 kip and a live load of 150 kip. The depth of footing is 5 fi.
Use f= 4 ki, f;= 50 ksi and g, = 5 ks,

Property linc

e

Design ¢ 1710 by 191t interior pancl of a flat plate Nluor system to support a hive load of 100 psf
exclusive its own weight using i = 4000 psi, f; = 60,000 pri. Assume 18-in square column.

Design on wierior pancl of a flat slab 21t x Z1t with & op-pancl for a total load of 300 psf
including self weight. Use £ = 3000 psi, £; = 20,000 psi.,

SECTiON-B

Detenmire the nominal compressive strength P, and the corresponding moment Af, for the

column section shown in the figure below if the cecentricity e = 16 inch. Take /= 4000 psi
and o= 00000 psi.

o IS '
\ o 0 u
\ o 8 #9 bars o 14
’ o) o)
e
25" 17" 2.5
“ 4 (/i

A shab wiia tong to short span ratio larger than two sl euld be designed as one-way sl2b-
explain,
.Design a two-way isclated slab pancl of size 120 by I8, Assume (i) All sides arc supporied on
simple supponts (ii) Deadgload = 30 psf (i) Live load = 81 psf (V)i =4 ksi (V) ;= G0 ksi,

v ' ' ’

Weielly explan the concept ol “collapse mechunism® with cxample.
Enumerate the hinvitations of yield line theory,

Acsimply supported square slab has a positive moment cupacity m, = m,. Compute the valuc of
wrrequirey! By support a uniform load w,

A cantilever retaining wall is to be designed to retain a back G 1700 high wiich wiil also suppon
an additivnal surcharge of 420 psf Determine the approximate size of the retaining wall without
congideri the stability factors, Also design the stem and heel based on y

hee our approximate
dection. Assume, unit weight of soil = 120 pef, £,/ =3 ko7 20 ksi'and @ = 33°

|

2.67

9.00)

11.67

11.67

11.67

11.67

3.67
2.00
n.00

11.67

f,
w PR

W

W

L2}
[0
L}
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: ClasgAesr on (O 3217

l
'! X
| Q-fl) What is retaining wall? Mention some practical <amples of where they are used
', .2 A cantilever retaining wall is to be constructed/to retaj ¥ hi '
- i~ AL Ina 15 1t high back alin .
g necessary check for stability of the retaining waly Assume it welgh%ofsoilﬁili %akefa pjelm""’,”y QES’g“_a“_d aPPIYo
i Coefficient of hase friction = 0.5 and surcarge & 240 psf. 501 = 120 pef. Angle of internal friction = 30°.
/ : N
s
4
Class Test on CE 3217 -
Full Marks:20

Time: 20min

Q1A C(?ncrete wall supports a total load of 22100 ib per ft. the allowable bearing pressure of soil 4 ksf. Design the footing for this
wall, using 3000-psi concrete and yield strength of steel 50,000-psi.

4
£

Class test on CE 3217

11. Write the specification for lateral reinforcement of column. (05)
12. Design a circular spiral column to support a dead load of 200 kips and live load 175 kips use f.'=3ksi and f,=60
»ksi. (15)
CLASSTEST ON CE 3217

Time : 25 Min Full miarks : 20

Q.1 (a) Draw pressure diagram under an eccentrically loaded footing.

Q1 (b) Design a square spread footing for the following conditions: service dead load is 350 Kips, service live load is 275 kips. Soil density is 130

Ib/ft® allowable soil pressure is 4500 psfat 5 ft below the basement floor C is 181 =3 i i
. Column is 18 in. e fc’ =3500 d fy =60 .
of the fioting at 5 f below floor level i in. square fc’ =3 psi and fy 000 psi. Place bottom

A : Class Test on CL 317
. Q.1 Define column. Describe different types of column.

K Q.2 In a six-storied building frame columns are spaced at 15 ft on centers. Design an if]}crior column considering the
following data and assumptions (i) slab thickness = 6 in. (ii) LL on slab = 100 psf. (iii) columns are located at thg
inlcrsect?ons of beams of size 12 in x 24 in. (iv) the column can be designed as an axially loaded column (v) fo=4000 psi
and /, = 60,000psi.  Design the column using USD and WSD methods and compare your results. (15)

(05)

CLASSTEST ON CE 3217

A

i Full marks : 20

*¥jme : 30 Min”*
Q.1 (a) Define flat slab. Write down function of a drop panel.
i€ a service load 120 psf. The panel is supported by four columns at the edge with

2 tem of 18 ft by 18 ft, car . . - |
o s st column is 18 ft. Assume column size 15 in. square, f&' =3000 psi and fy = 60000 psi.

i interior f1
QI (b) Design an er distance

3ft diameter column capital and the center to cent

AN
\
P
. Teaven's Ligntis Our Guide
i Department of Civil Engineerin
b Rajshahi University of lingincerin ‘cchnology
e e ' Class Tes! on CI

QA What is key? Write (he functions of key.

Q.2 A cantitever retaining wall is to be constru
necessary cheek tor stability of the retaining wall\A
Coefficient of base friction = 0,5 and surcharge = 240 psf.

ed to refain a 20 ft high backfill. Make a preliminary design and apply
Tme unit weight of soil = 120 pef. Angle of internal friction = 30°.

“r";
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