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Design of a Doubly Reinforced Beam #2
ENCE 4359 Structural Concrete Design

Dr. Lamanna

.= 4,000 psi
£, = 60,000 psi

Assume the compression steel
will be placed at 3” o.c. from
the compression face.

Determine the steel areas
required for M, = 1,200 fi-k.

7,45: Hf, +ﬁsz SAUO+ LFE = [0.7%.47

Tonsile Steel = /053{41;
lorp steel A= 2.78in

Qeu?(’_w ff' mﬁlfu? C;rc/f’

‘_ﬁ’nsi‘c_? n
Pillianae

[~
e

]




/’Dﬁ \“‘0(/ 1E e 0‘/‘ MOII/ .vff‘ ~9’ o /If;r‘;f /'3{4_;7/
ComnF ! '

Co m iu'r-. ff_g__g_

I3

- J°¢ © 2 Y5° Lo valcle

ﬁ'ﬁf II (,ﬁiﬁn
1o EC oedt




i ¢.C. O;_“?"’if @

ve Jot fo st bkt NN/
!9//6 j#ﬂmuf 717 o Sf’fw',' '

- b /Mf/’?‘?" fn’f {’ELW e ness phl el Slirs .

% ; )
" Shes Coutes crds 1o ﬂ/”f/ﬂz.ré {g°

' )
) 4 ?
i & o) & 7 id CPT f("f.'?-':ﬁ . 0
[ G 0¥ C 4 & } “\__}

V SAew’ fafm :?;2 ;»“/} {’ﬁf‘,{fﬁ‘:’-_’fe
<

- _" ‘7 ‘-L
* ﬂ/‘ & ff‘- & of € P ¥ @f [ e /f( G!{’-IOW f‘gf{',— 21 (?
172 o 4
= ;»a{x/é‘ e C'j) ear (€ %i%l gt
g

] ‘ ’ ;
-;/"56{7’-7:&'?’ sl crecks,



L’ *C = Tension /A-_x;q;’-ﬂm.e)

_M__Z_-— Clé_f-.-ﬂ ‘1£a ‘fgﬂ L*/f

-

i e

L 'p = /rﬁf fe';‘/.f.fz?ﬂ

| (D1 it 3 R »

\‘/ - f}‘%&"ﬁ?_’?f#m é—/’i (j’“—b ' 1%#)47 4?4 '

M= A;jﬁ |
’—}'p: f?ns?av’l

| F@rﬂ‘/- L{ 'f',r}f:f‘:':;,;ﬁ,. i/“ i éjf{ (. /Ogﬁ \A} Nﬂ.
V= ffﬁjium & clge dn GEP
R 7 ==

L 1£ - very Low

' ¥ifra! iy
Ped e il g . . /' ) i1
§ : C J Tf}/(‘w//f (Al 5 ShEas 'a /{?_»Tfi.» ¢
e e i - 0 . LAY S ayf Al




-~ Given My

(&)
222 2 B335tk

) Cﬂ(c Mnf/eg 0.9
N Cole Ao, = Cose b = 008110 G0);
) C"C rnn/ m"/ / MIJZ

= TZ (b Az
o Tz (sens]

3017
®e0 "
Vi
. Obd Y112k 04110 (112)= $618% ft-
" e 576tk

f\: mﬂ1+mﬂz > MHZ:%'MHI
My = (2535 15767 357 H-F

- il A T
IK ) ’7: »"Mm 1if65.0n 7 €l fiél i'/ 5
| W, (_ f‘lf"( L&t G7e

AT

= 03‘5\4:03) o85(\1)
< M.. ,‘755’ = //'2?/4

/ }C d)éc C—»;/%k’Xms) 0.6021

)Ca/c Compression §fee/’

Mo lz(wf:?}) .
3 =2 }d z Fgm ’
B /T/ L)
_;{" ; L A= ﬁ’sz ffs»

7

\

ﬂé, oct Y

Desngn of a Doubly Reinforced Beam #2
ENCE 4359 Structural Concrete Design
Dr. Lamanna

.60

f = 4,000 psi
£, = 60,000 psi

Assume the compression steel
will be placed at 3” o.c. from
the compression face.

Determine the steel areas
required for M, = 1,200 ft-k.
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Simple Steel Stresses
ENCE 4359 Structural Concrete Design
Dr. Lamanna
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(a) Axially loaded prism. l l
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{b) Variation in steel
siress.
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(c) Variation in concrete
stress.
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(d) Variation in bond stress—in-and-out bond stresses.



.Steel Stresses in a Beam
ENCE 4359 Structural Concrete Design
Dr. Lamanna
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{a) Cracked beam.

[

(b} Moment diagram.

{c) Variation in steel stress.

{d) Tensile stress in concrete.

(ey In-and-out bond stresses.




