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Recitation 004

Welcome to session 9!
e Quick Lecture Recap
e Lab: Reinforcement Placement
e Tower Testing on Monday!! :P
*Homework 9 - deadline moved to next Sunday 4/05

Feel free to ask questions anytime
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design
Two approaches:

Method 1:
Data:
* Load and Span
* Material properties —f, f,
» All section dimensions: h and b

Required:
+ Steel area — A,

Method 2:
Data:
* Load and Span
* Some section dimensions — h or b
* Material properties — f, f,
* Choose p
Required:

M + Steel area - A,

» Beam dimensions —b orh
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design — Method 1

Data:
* Load and Span v _
* Material properties - f, f,
« All section dlmensmns b andh
Required: =
+ Steelarea- A,

—

1. Calculate the factored load and find factored
equired moment, M, R&-Quiccs> — P
. Find d = h — cover - stirrup — d,/2 Beds4 M, = W
; Estlmate moment arm z = jd, for beams j = 0 9

for slabg P~ .95~ T EfTndm |

. Estimate A, based on estimate of jd.
. Use Astofind a
. Use ato find A, (repeat...until 2% accuracy)

. Choose bars for A, and check A, max & min

. Check that 8t>__,Q05.,
Check M, < ¢ M, (final condition)

’ “
M 10. Design shear reinforcement'stirruh

11. Check deflection, crack control, rebar -
development length
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design
Two approaches:

Method 1:
Data:
* Load and Span
* Material properties —f, f,
» All section dimensions: h and b

Required:
+ Steel area — A,

Method 2:
Data:
* Load and Span
* Some section dimensions — h or b
* Material properties — f, f,
* Choose p
Required:

M + Steel area - A,

» Beam dimensions —b orh
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design — Method 2

Data:
* Load and Span
* Some section dimensions —b or h
* Material properties —f', f,
Requured
Steel area - A, 3
«  Beam dimensions — b and h M, (YoLWpL + Yiewi)!
u

. Estimate the dead load (estimate h and b)
(L/8=h< /21, h=L/12 and bth = 1:2 to 2:3),
find M,

. Choose p (equation assumes g, = 0.0075)

. Calculate bd?

. Choose b and solve for d (or d and solve b)

. Revise h, weight, M, and bd?

. Find A, = pbd

. Choose bars for A, determine spacing and
cover, and revise d

. Check that g, = 0.005 (if not, increase h and
reduce A,)

M 9. Design shear reinforcement (stirrups)
10. Check deflection, crack control, steel

TAUBMAN development length
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design
f'c = 3000 psi

Data: fy = 60 ksi

* Load and Span

* Material properties — f, f, Et'zzr';o' :’e“m
Required:

+ Steelarea- A,

+ Beamdimensions—bandd

Fstimate the dead lnad (self-weight), and Assosie ha L s 3eo", 20
o T T = X

find M, (h =L/12 and b:h = 1:2 to 2:3)

"

Assomg iz 152 . bxis"

BeA pL = 150 15230 _ 449 nF
Table 9.3.1.1—Minimum depth of nonprestressed T el
beams
[ Sepport condition 7 Minkmum &'

EstidAre M,
wht

Simply suppoeted £ M =
- — v Pa + ==

4

s ko, 1202 469 ke )(307)

=5 o ————
1 6(2)e") + 3

M . e e p T = 320 + 33%3.3 = 653%.3 K/

TAUBMAN
COLLEGE




Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design

f'c = 3000 psi w20  z20M
Data: fy = 60 ksi - l -

* Load and Span DL=2KkIf+b (7L ¥ sepd vioaur
) : ! B = + beam x
Material properties — f';, f, LL=2x20k 20!

Required:
+ Steel area - A,
« Beam dimensions—-b and d

2. Choose p (equation assumes &; = 0.0075)
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Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design cont.

3. Calculate bd?

4. Choose b and solve for d

(or d and solve for b)
b is based on form size — matches column size
h=L/12, b:h=1:2t0 2:3

M 5. Revise h, weight, M, and bd?
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M

B i e S
e T (o ()

T 6533 (12)
= o.‘)(o.ol)éo [l - O,ﬁ(o. O,)(%o_)]

bel

bdl= 240 _ . spqqu
0573 (0.882)

T
v b d hxzlizd A

14" 27’ 38" 532
15" 32147 36 54 0
16" z,u” 7l 560

Cloose 15 x 36




Lecture: Concrete Beam Design (3/23 + 3/25)

Rectangular Beam Design cont.

5. Revise h, weight, M, and bd?

6. Find A, = pbd
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VSE. 16 x 36

Revise VL = 150 %0_ = 56 3MF

CUec k Mu
Ha= 320 +

1.2 (z,5%3) 302'= A
é

Rewsz lo;‘
v, L6l () pgy i
0.50%

o

!

For. b= 15" Jd=32.5"

As= pbd = (0.0 (257)
Ag= 4.8%F i’




Lecture: Concrete Beam Design (3/23 + 3/25) & Lab

Rectangular Beam Design Cloose BArs (sec Thac A,4)

7. Choose bars for A,, determine spacing ®Y 5« %? Bars Aoz 4,0 L2 > 4.87 in?
and cover, and revise d

P

If bars do not fit in one layer, d is
measured to the centroid of the pattern.

Bar No. [ 3 5 7

4 58 | 078 098 | 118 | 137 ‘ 157
5 0. ] 215 45 |
6 88 K 221 65 | 309 | 353

7 2 3 , 301 | 361 | 421 | 481

§ 57 35 X 550 | 628
— 9 Gb _600 | 7700 | 800

0 379 506 759 | 886 | 10.12

3 68 |~ 625 | 781 | 937 | 1094 | 12.50
TAUBMAN Jack C McCormac, 1978 50 ) 900 | 11. 1350 | 1575 | 1800

Design of Reinforced Concrete, 8 X 2 1600 | 2000 | 2400 | 2800 | 3200
COLLEGE ==




Lab: Reinforcement Placement

Bar size #3 #4 #5 | #6 #7 #8

' >

|l : | —f
et Weasarac L8 Min. Bend
Bend DldleLI , Diars ctor 4dy, 6d,,
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Lab: Reinforcement Placement
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Lab: Reinforcement Placement
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Lab: Reinforcement Placement
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Tower Testing Monday!!

Any Questions?
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