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(1) Use separate answer seript for each section, QQ‘-
(v} Assume reasonable value for any data missing.
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DEPARTMENT OF CIVIL ENGINEERING
RAISHAHTUNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Se. Engineermy Third Yeer Odd Semester Examination, 2016
Cl- 2114 '
Weinforesd Concrete = §

Lol marks: 72 ¢ Time: 3 Hours
Nt l.i.) Answer any SIX questions, taking THREE from each section, \g\
(i) Figures inthe margin indicate full marks, LJ\

; , e

« o b SECTION-A

Q1) What is reinforeed conerete? Explain with neeessary diagrams the behavior of a reinforced concrete beam

(b}

Q.2{ay

i

[t

leaded 1o ilure.
A rciaforeed conerete beam section is shown in fisure below. Compulte (i) reinforeed ratio (ii) mode of failure
ukitionee woment (V) amaunt of lve tond thal can be applicd on the beam on a span of 10 ft. Assume |

Fem 0 caand g = ¢

B0 ssi
—if 30 —

--- G ———— e e ey

\0 o 0
v, 309 bars

1\

vnal tension. Derive the equation to compuis shearing wnit stress in beam?

Define ding
supporiad recteagular beam 10" wide ind 207 cifective depth carries total factored loud of 5 kip/ft

Ugf A simpl
simpl
over an ¢lizctive span of 20 Determine the fengih over which vertical stirrup is to be provided. Obtain alzo

spacing o1 stirmup ata distance of 2’ from supjrort. Assume £7. = 4000 psi and f, = 50000 psi.

med? “Tension cuntroiled feilure is expected in case of a T-secticn™ do you agree
Justily your auswer,

itive desizn moment capacity of the beam shown in figure below. The concrete and steel

wiil this Conimer

Comput: ihe

4,\0 strengths are 3000 psi and 60000 psi, respectively. The beam also contains stirrups act shown in fgure.

QA
(b

o QA

L’\an (b)

: |
e T8 e
o =

—% [—_~ ‘ j_:!:ﬁ-in

28 in I
000 .
e 17 5882l sus bars
I L
o
10in

secessity of providing safely provisions in the design ¢f RC member. T
ing beam is shows in fi below, The beart secticn may be assumed as sinely rein
the beam usi i {

rmaticn (i)

vy methed o

. e 2T N T TN
/’g /L,’ X
/Il, R — 4| —_— __7]!_;___'__ ”
: SECTION-R
Expluin the necessity of praviding shrinbipe reinliorezment in one-way slibs. Draw typical cross seetion and

show slulehage reinforced for (1) simply supported stab Giy Cantilever shib.,
Design th roof slab shown in fizure below with /7, +# 3 Rsi nml)‘; =50 ksi, Width of beam belov the slaiy is 12"
aad fake the live load 109 psf,

==

|
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—
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Q.6(a)

Why is it necessary Lo provide reinforcements in the con
practical examples of such beam.

(b)  Find the vross-section of conerete and area of steel raquired for a simply supported rectangular beam of a span £.00
ibgf‘w length 201t and the height ol the beam restricted to 16 inch and the width te 12 inch for architectural

Cf)nsider;vions with the following loads and materiul propertics are given: wy = 0.9 kips/ft, wy =1.70 Kips/f,
S = 5000 psi and £; = 60000 psi.

pressicn zone of a rectangular beam? List some  4.00

v Q.7(a) Define bond. List the factors affecting bond,

2.00
) Derive an cquation to caleulate average bond stress. 4.00
() Compute the working moment capacity of the beam shown in figure*below. Assume /7, = 3600 psi and 6,00
5 =2000) psi
4 e

00 c —T_«—— 2.5

31 8 bary

g

&5 # 9 bars

_7Q_OOO
© 0 o]

_/k'___

. 12"

v Q8 Design the stair shown in figure below for a live load 100 psf. Use /7 = 3000 psi and f, = 50000 psi and riser of  12.G0
stair 6" and thread 11",
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9 ne DEPARTMENT OF CIVIL ENGINEERING

e(, RAISHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY :
B.Sc. Engincering THIRD year FIFTH SEMESTER Examination, 2015

CE 315
Reinforced Concrete - 1

Full Marks: 70 ¥ Time: 3 Hours

(1) Answer SIX questions, taking THREL (rom cach section.

(iii) Use separate answer.script for each section.

ny
SECTION-A Qe

Q_I(a) Explain why mild steel is used as reinforcement in reinforced concrete structurcs.
(b) The overhanging beam shown in the figure is subjected to a uniferm live load of 2k/ft. Design the beam by
WSD method for flexurc if 7= 3000 psi and f; = 24,000 psi. '
¥ 2%/
INSNSNIN NN NN
T 21 i 9
1

Il

»]

=

/Qi’.(a)/ What do you mean by diagonal tension?
oA teinforced concrete beam carries a total factored lead of 7 kip/ft on a simpie ciear span of 20ft. Find the
9"& dimension of the beam such that the shear carried by stirup V, = 1.5V¢. Find also spacing of stirrup at a
distance 41t from support. Assume f* = -+000 psi and f, = 50,000 psi T
Q.3(a) Definc T-beam. ’ .
« (b) A concrete floor system is suprorted by T-beamns spaced at 9 ft on centers. The beam has the dimension b, =
#('\‘, 1linch, A, = 4.5 inch, d = 22 inck. If the beam is to support a live load of 200 psf on a simpie span of 22 ft,
what tensile steel arca is required? Assume £.” = 3000 psi and f, = 60,000 psi. ’ )
Q.4(a) Why is shrinkage reinforcement provided? Draw typical cross section of simply supported and cantilever
one-way slab and indicate shrinkage reinforcement.
(b)  For the floor system sjown in figure below, design slab panel A and draw reinforcement detail. Assume (i) /"=
s\t}p 4800 psi (i) £, = 50,000 psi (iii) live load = 50 psf (iv) bean widih =12 in. Foilaw USD method.

|7 T
B |

Beam -~ [T——_,! A IO

= 15" —— 15’ ——20 ——— | —— 15—

SECTION-B

Q.5 A beam is fo carry its own dead load plus a uniform live load of 1.75 kips/ft and a super-imposed service dead
load of 1.0 kip/ft on a 33ft simple span. Assume ;z° = 3500 psi and £, = 60,600 psi. Compute (i) Width and
overall depth of the beam (ii) Reinforcement requircd. Also check whether the beam section is large cnough to
bear the shear stresses. Finally, draw the cross section of the beam at mid-span. .

Q.6(3) Explain the necessity of using reinforcement in the compression zone of a rectangular beam. Give some
'l example where such beams are provided. ' =

(b). A rectangular beam is 12 in wide and has an ctiective depth of 22in. The beam is reinforced with six No. 9 bars

R “on the tension side and 2 No. 9 bars on the compressien side, The compression/har:; are placed 2.3 in below ihe
compression face. Calculate the L_Itnmatc momenl capacity of the beam using /" = 4 ksi and j; = 60 ksi.

9,7 Design a lintel over a window opening ol 6 1t as shown in [igure below. Assume (i) Width of wall = 10in {ii)

4 Tcight of wall above opening = 4 ft (iii) thickness of siab = 5 in (iv) live load on slab = 50 psf (v) i = 2500 psi

é,(,\'i)ﬁ' = 40,000 psi.

i

12/
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(ii) Figurc in the margin indicates full marks. QAM‘BUL \.g'

(iv) Assume reasonable value for uny data not given. 0O +i

2610
900 = .

A&

At

./

2.00
9.67

2.00
9.67

11.67
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A(@)  Discuss, with the help of

0 Frgwe in the margin indicate full marks,
(i) Use separte answer senpt tor each section
() Assume reasonable value for any o

S LRLSHAR TR I N TSLLL BRI LI LU T L - . w
“ DFPARTATENT OF CIVIL ENGINEERING !
RAISIIATN UNIVERSITY OF ENGINUERING & T lllN()!,()(.Y

B.Sc. Enginecring Thivd year Fifth Semester Examination, 20 14

- CL 315
Reinforced Conerete - |

Full marks: 70

Fime; 3 Howry
() Answer any SIX questions, taking THREE from eacl section

At missing, '
SECTION - A

stress-strain diagram, the behavi

\ orola simply supported reinforced cormer.
beam loaded 1o Failure. : P oreed conerete 1 g 5
4
b stermine the ultimate ity 3 et :
\()/t{:n C ultimate moment capacity of the beam section shown in the ligure below using %67
S =4000 psi and S\ =60,000 psi. B 4— 6" — o 4 ; i
’ )
h L]
(‘ 4
2
- £ h
- — T ,
2 - i ' streng cducti o . : - . 2
2.2 Explain why strength reduction factor ¢ for shear is loss than ¢ for bending moment. 200
(b) Thc beam s!w\\'n in the ligure o\:crhunging on one side carries a uniform dead load 0(2 KiDincluding 9.7 {F
1ts own weight and a uniform live load of 1.5 K/ft. Design the bean con: idering singlvTemforced =%
—_————a 5 ” . . —E—_—.&*
rectangular section. Use 7! =4000 psi and £, =60,000 psi.
7Ty 6
[— 5y ’
-3#a)  Explain ths behavior of 3 diagonally cracked beam. 200 ix
“ (b) A rectangular beam_I4 inch wide with an efiective depth of 22 inch carrics a dead load of 1.5 Mt 9,47 -
% including self weight and a live load of 4 K/t on o single span of 20 ft. Design web-reinforcement
nsing 77 =3000psi and Sy = 60,680 psi.
DAa)  Whatis a T-beam? What are the recomnmendations of ACI code for effective width of T-beam? 200
(®) A floor system consists of 3.5 inch slab supported by 19 it simple span beams spaced at 9 11 on . 967
i Ncenters. The beams have web width b,= 11 inch and effective depth o = 17.5 inch. Calculate
L K¢ K : :
A necessary reinforcement for a typical interior beam if the ultimate applied moment is 6000 k-in. Use
f¢ =3000psi and f, = 60,000 psi.
SECTION-B
. . . . et . ided? 300
0 What is shrinkage reinforcement? Why and where are these reinforcements p.{g“id?l' B \:n" -
| (b) A reinforced concrete slab is to he built integrally with its support and Culm‘lglt\ :_ i““\(l) :\E:l! ‘.'\:“;”C .
‘;\yl.’s ft and the other is 12 11 Design the shb fo carry a service live load of 120 psf.
\ [2 =000 psi and _f}, = G),000 psi. Support width is 12 inch. .
y / Tl e —— using reinforcement in the compression zone ol'a I‘CL‘l&l"Ll“h". hf‘“'”- o =0
(3.6{a [xplain the ticcessily ol using reinforcement in the | 21 in. The beam is reinforeed with siv. . 9.00
@ A rectangular beam is 12 in. wide and has an effective deptl: ol = I.~|“. “11 'I'.hc compression turs are
No. 9 bars on the _lcnsio%._ud_g__mg bars on the compression “ L e e STithe B (G
%d 2 in. below the compression face. Calculale lhcl*_'_'ﬁﬂii-’_‘hL‘“_l capuctty ¢ :
o So =4ksi and Jy =50ksi.
, : ic ich wall 11.n?
i . . T be located in 10 . thick brig
Q.7 Design a lintel over a window opening of 6 ft. The \_vn;d.;\rv I'g]'ll:- height of brick wall ubove the lintel
and the length of brick wall on cach side of window is 25 . kel BealEAt v suishads: ds Rl
X& is 71t A 2 ft wide sunshade is 10 be built integrally with the A
NCAS : . - N ®
\¥ : 2 =2500psi and [, =20,000 psi, A
Assume f; =2 /s .
L S L. |
. ) ) © 1. st Assume /0 = 3000 pai.
i . he stair shown in figure below for o live toad of 120 psf Assi L._‘ -
,Q Design the sta il i .7l 2 - V/ 1
* =20.000 psi”and rise of step n. Z ! -
j_f =&V % b |
g 2 A Z |
. 7 1 Z
L ') | T !
J I_— 5 _f—mgi-m”: 10— 5 —l
A . g
> he End . " .V kips |
00 psf. Git
L4 .

— a1V | R T
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DEPARTMENT OF CIVIL
TSR SRl ENGINEERING A
BJSS: [;}:Ili:INI.V LR‘SI'l Y OF ENGINEERING & TECHNOLOGY, | g
S¢. Engmeering Third Year Wifth Semester Examination, 2013 '
CI 315
Reinfoveed, Concrate-1,
Full marks: 70
Time: 3 Hours

N.B:- (]_) .S.nswer any SIX questions, taking THRER from each section
(.1.1.} igures in the margin indicate ful) morks, ) ’ =
(l.ll) Use separate answer script for cach section.
(iv)  Assume reasonable value for any data missing.

SECTION-A =
Q.1(a) Explain the followmmpes: ( 4.67
(i) Alower load factor is used e dead luad than live load. i '
(i) The strength reduction factor for compression Controlted mumber o omales than what G (eosion
controlled mermber, : T
(iiry _.“-m \:_.'-‘fdes-_r-.:i‘\&a\'w_l scction is more desirable thar ever refidvrted wation.
(b) A beam is 10 in. widz and with eftective depth of 20 in. is reinforcod with G4€bars. Check.ti) whether ieasion 7.0

\ )0 . Ty i - 3 . H ] b g EEp—
steel i lcld:: at failure (i) whethier the section is temston semroied. Mlce compuin the nawinaL IamEnT CaTacity
Assume f; =3 ksi and fi. =61 ksi. e )

Q.2 _(,a’{fﬁ_xplain why mild stecl is used as pood reiferecment.
gb' A {loor systern consists of 2 slab &7 thick supperted Ly heams spaced at % ft on centres having simple 5o of 9£3
_ 19 f. The floor supports a live load cf 230 paf, web: width b= 12", total depth h=22". Using fc=3000 psi and

/< P £, =60,000 psi, calculate the stee! arca. Select ber size and mumber of bars. Follow USD methiod.
it ——— el sl
Q3¢ sxplain what is bond. Derive expression for faxural bood stress. 2.67 .
A reinforced concrete rectangular beam having effective depth. d=18" and carrying uniform foad over 2 it 500
simplc span requires 7-#6 bars. Where the first pair ofbarsbecutofi. o5 pege

(&Y A rectangular beam hos width b=10" and effective depth d=18". The beam caries 2 dead Woad of L3 kin/it &0
@ ¢ oincluding sclf weight and a live load of 3.0 Kip/fLon a sirwpie span cf 12 A1, §££.=3000 gsi.__Lh:ough wiiat part of
R —f’

. 5 4‘\ the beam is web reinfovceinent requi-:_c@?
VA\ ——
Q“’ Q4 (a) Explain why limitations are irpased on the maximuii and: minimnm tension sfeel i reinforcement congrets 2.8 :
P beams. ) ) ) 7 ) )
\‘/ " (b) The overhanging beam shown in figure below is 12 in. wx.de and 20 in? effective depth. Compuis the 900
A\ reinforcement required at the critical sections F_qnsidering fc=3000 psi and f, =20.600 pst. Follow WSo
'y method. e T o e
v 3.5kt
PAVAVAV AT AS SN
5 @ W
(ad (6 | ')_ d
I—' s’ T 2 ; 1 6, 1
SESTION-G
. : S i e . — bl a
().Sj’;)/ F.'/;;!ain 1h. necessity of doubly reinforesd bupm 1In ::L-.'u engineering construction. Enumerate some practical 3.-?‘!
- ¢xample where such beams are¢ usually reco amenees o ‘ . )  aE
by Compute the design (inmeit capacity of o rme sention shown ie, figure helnw. A;i:'.:r.nc £.7=3000 pst and fy s.e
h 60,600 psi. S — .-
. S
- o 2.5in .
Z [0 — s F \
\ - .
W, ,'\uﬂ/) i ™ ) :
YA 22.51in
" 648
v _V_|.___..d
—_—
OSTRTI p 6“7
b 4 : t")/‘7 .
Yol v f']/ » 'J
: var cutoff requi < ofihe ACT cnde for continuous beam.” 2
: - a1/ Stiow bar cutoff requircments ofthe ACIc ; n \ ) o ) _ .
: Q-éﬁﬂ Design a lintels with sunshade over vindow openiig M The height of .Lm. brick wall aco\.w}zgnmg s ©
; / ’ . = el #es H N —
| 3 i, Rowit $i26 13 14115, Assume f=3500 pst and f; =50,000 psi. :
: : . ) —
: ¢ " — T
| \\
,’-
\
1
b | ,
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Q.7() R-cinforcemc‘ms are provided at right angles and on the top of the main rejngor
o ;ﬂ;;lmz:!j'unfelmemem N ease of a simply supportad One-way slab-Explain,
3] il f’_’--i“fm wshow? in ﬁgl{re below. As an engineer you are asked to design the slab panels A and B
E-rz‘ {I_v ®xplain your design considerations angd then ctompute | - '
(i) thickness of the slab

(ii) reinforcemen; required at different critical sections ’

i) disteibug o .
® , 489 distribution reinforce n ical rej i
3 - ! ments if required. Also draw typical reinforcement detail and shown your calculated

cement in addition fo the

1 ] 1
127 15’_;'

Q-8F Design the stair shown in the figure below by WSD method for a live load of 112 psfusing £;=3000 psi and  11.67

20000 s

B

-t

t
:

1 i
3-6

3
X

36" 10@11"=110"

A kK
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y bime: 3 Hours
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UV N niine feannabie S on ity data i - ves,
LT
. SECTION. S
DN Faply G i
| LEapbain the tepme Hlensaon Galuee e falare W Bl Lalyrg, Al
Derive e relatiog R $50, 7, /. X A i B .2‘1“
. LY
o Negleeting Lack | sme
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W
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/.{J,. y-d
- . . . P 4 —
Laphaie ghe deessity ol hun:!_.u_n_.n_ljlb?’)frwc crpression for eaural bund siress 3.00 ;9 :
\ A reciangular beam s 1o CArry wservice dead load ot |6 kip/i mehudinie seif
% / } clear span ol 21 18
/
-~

! weight Lod a service live load of 3.5kip/ft on a
’ lwnn/l the wiuth and elective depth for a bean m which web reinforcement provides shear <tzenoth
Ve =587 bwe 10

(‘\ U0 e g No 3 U stirrip watli £, 003000 i sl spacing of stirrsp ot a distance of 2.5 &
)u’-t’u the suppaort ’éy

L)

’

Yiravistoas corrtd g WSD i LISD imscthod, ef denges
Gt el L YN T G LD o
i MShowWn i e (e below 1o 1 witde aed 27

L] — ’ 5
36h oL . AC. ?,
e aed 22in elfeciive depth Design by WSD methad the  £07 — a{ 2
73000 i T s - 200t T =
Lo N AT A VAN AN NS
Y

- %"3 g

onn oo s 5

o s W - - —

\ 17 Y 5 R 2 d =T

N /DD S ) I TR

: Qfg/"ij preclics. reinloreCrIents are pry vide
t

-2.2¢L
. -
/ s are d_in both tension’and compression zanes of 3 beam™. Explain. Do you think 21l of Jg -
\o, lieee beams a:¢ douhn LDy TR OTCo N T answer, S T - . 2,){
e e o = TT— . . . " - -
L./ ATrecianznuli boam camicn 2 wery foud OF L25 L T inckuding selt weiwht asd a wervice Live load of 260 n. % o 3 i xe3 O= ar
et e 0 1950 The bresnt Bt oot neciion 1o 1] i widtls a6 28 arteinl daph, 10 = 3000 psiand /= 37000 Ao Mt e
L-, stevd e,

— .96

>l

a4 sl s

SECTION-I
Q\ (.5 .,’}’ Waite the funcien of divipioution semtoreement in onceswiry sl Why iv o
~/ caseol

Sl

riaced o4 the top of the main reinforceinent i 3 00
/-'<./ Tiesi A one-way alad bor adlear span ol 13 )

-
P3O0t wunport adive load 000 e 2= 3000 Preb il f, 240000 ¥ 67
et Mo wadihoe 02
Q.(ﬁ)’;ﬁlcmia" mibure i et cably occuns in o P-beam” =Ly plar— 267
A7 AT withb = 52 b= 8an, J = {2 [0 A = 3,00 in?, /'./= 3000 psi and £, = 60000 psi and hy = 2 ia (1) Determing the  9.00
streases i cmcrete and stee! if the applied moment is 1.5 x 16" 10-1n. () The ultimate strenath of the beam. ~
0.7 Deign the star <hown in the fizure below for a live load of 100 psi” Assume rise = 6in,f‘- 3000 psi and £ = 15000 i 1 a? ! n
v s ‘o 12" wide beitin Ly I
H

-‘ 17‘ r fH I - 1 / of
L =0

SNy

L T e e,

‘\j!\;;.'_*;_.._-- =
|

{

i
==
— F

Wl

g

S—

e g
2 KM. Hn

% S
- r—
0 < ‘: W2 e.‘] N "
; . {
(/‘( ATiated i 10 be desekned ave

-y e = e P o "
Jawindow opening as showid in ni_urlc below, Design

. 1 si.
igh the tinizl using the followina dute {1 a 1167 4
_ Sunchagde of 2UT widil 1o be cast monalithic with she linel (i
\bslm!ul T Gy e Drudiong s ose sorey and desiza load on
(-L

—_—

tve 10ad on surshade = 40 psf () heiske of wall ahave
the ool slah 1y 1060 paf. (v)fo = 250U pai (v f, = 1X00D pa.
. (Vi) watid ol bich wal= 10 m,
QA

b
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174

e he—ad /

CE 315
Reinforced Concrete - |

X

s? :
M
Time: 3 Hours Z
P
l Vadmm
B Dpent

urc of RC member. Which one is adopted in  3.00
—

NB- (1) Answer any SIX questions, taking THREE from cach scelion,
() Figure in the margin indicate fu!l marks.
(1) Use separate answer script for each section,
(v)  Assume rcason

able value for any data missing,

SECTION-A

Q. Discuss in bricf different types of flexural fail
. € design and why?
Estinate the ultimate moment capacity of the scction shown in the
and f. = 60,000 psi. Neglect the lack of symmetry,

figure using £ = 4000 psi

867

25in _
Q. Define bond. What are the different types_of bond? Derjve expression for flexural bond  3.00
stress.
(b)/ Derive an expression for spacing of vertical stirrup. 2.00
\{ A reinforced concrete cantilever beam carries 3 load P at the free end. The beam has width  6.67
by =10 in and cffective depth d = 20 in. No. 3 vertical U-stirrups spaced 2t S in c/c are used -
A > and stressed to Jy under the effect of shear due to P. Neglect self weight of the beam.
& - Calculate the magnitude of load P if /= 14000 psi and /; = 60,000 psi.
Q.3 Explain the reasors for providing shrinkage reinforcements in slab. , 2.67
57 Desiga the slzb shown, in figure below. Assume L.L. = 100 psf, S’ = 4000 psi and 9.00 =
/= 60,000 psi.
Sy >
| b 12!’ o
] <
All interior beams are 6f 12 in width o(‘ﬁﬂ
S5 widt . - DT
Y 10* thick VE T
 10%ihick” - N ' brick wall o o
brick wall » fo ¥~
{E O 5h - TRV
— ey

“ o 12 ft F 10 ft 1 of !
Design the lintel shown in figure bcloﬁ/. Assume (i) A sunshade of 2 [t width to be cast  11.67

monolithic with the lintel (i) live load on sunshade = 40 psf (‘iii)‘hcight ofwal.i above
lintel =6 i (iv)f,/= 3000 psi (v) /s =20,000 psi  (vi) width of brick wall = 10 in.

a>‘ —
3( 2.5 ;T_
A} 3
\Y%) ’
6fi
21 — .
N ' J
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SECTION-B “
<tare doubly reinforced beams? When are they used? W
. recianguiar heam section 12 in. wide and 26 in total depthi is reinforced with six No. 7 9.7 -
bars on the iension side in two-rows and two No. 7 bars on the compression side. Clfective *\1
depth =225 inand o =2.5 in. What uniform live load can the beam sustain if the simple v
span of the beam is 20 . Assume. /= 4000 psi wd f; = 24,000 psi. N
—\ '1“ i
'y . ‘ " . . . 2 N
Q.4) , What is T-heam? What are the advantages of T-beam over rectangular beams? 3.00 q
: . 1
(b)7A floor system is supported by RC beams spaced at 10 fi on centers on a simply supported 8.07 ) !
\_span of 15 ft. The beam is reinforced with three No. 9 bars. If by, = din. by = 10 in and - )
d = 17.5 in., determine the mosent capacity of a typical interior beamn by USD method. Use
7= 3000 psi and £, = 40.000 psi. . —_—
i 3.00
(:@ Wht is 3 necessany o provide anchorage fength tor entoreement™ Pros ide sope eamples 30
‘ where i es prcessary o consider anchorage length. e
- | M ® N .I-._>- AEENA ) U ' .
(b A U beam leer consiats o) 3 in thick RC slab castmoneditoe with 120 i P spavad
12 1 on conters. The super-imposed live load on e siab is 230 pai. _i he wtt i ”I"]‘;‘" A
e By s 20 13 simple soprorted. The overall depth of the beam is 23 i Pusign Fie e
for Doard, Assume, /o 000 psiand £ = 60,000 pai. P
2 Jc
. . " o= T sel n7
Q.8 Design the steir shown in the figure for a live toad of 90 psf, Use /o = 3ub0 psi and 11O
1,=150,000 psi.
&
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