Recitation 10

Concrete Beam Design



Homework problem

Concrete Beam Design



9. Concrete Beam Design

Using the Ultimate Strength Method, analyze the given
section to determine its safe moment capacity, Mu,
based on the given parameters. Check that the section
is tension controlled (epsilon t > 0.005), and that the

amount of steel, As is more than the minimum, As_min.

DATASET: 1

Span of slab 14 FT
Span of beam 23 FT
Thickness of slab 9IN
section width, b 10IN
section height, h 18 IN
max. aggrigate size 0.75IN
bar size number 8
stirrup bar size number 4
concrete cover 1.5IN
concrete ultimate strength, f'c 5500 PSI
steel yield strength, fy 60000 PSI

Floor Live Load 55 PSF

1-way
slab

Stirrups

Flexural
steel As
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Goals
To determine bar diameters and horizontal spacing
To find the placement and dimensions of a shear stirrup.
To establish proper cover for reinforcement.

To draw all beam elements in the proper scale and location.

Procedure

1.

the bar size used.

For the example beam worked in class, determine the required spacing, sv and sh, for

2. For the given stirrup size determine the bend radius for a 90° bend.
3. Make a sketch showing the proper locations of bars and the stirrup including cover.
4 Draw and dimension the depth of the stress block, “a” and the distance to the N.A.
from the top of the beam, “c”.
5. Dimension and label “d" and “dc".
Table 25.3.2—Minimum inside bend diameters and standard hook geometry
for stirrups, ties, and hoops
Type of stan- ! Minimum inside | Straight extension!
dard hook Bar size bend diameter, in. £ i, Type of standard hook
Serorz) thr:;J;h ad, Greater of 6d, and 90-degree
i uthar 90-degree No. 5 3in.
& hook No. 6
through 6d, 12d,
No. 8
7 Sk No. 3
through 4d, 135-degree
/ 135-degree No.5 Greater of 6d,, and
hook No. 6 3in.
Cover, through 64,
No. 8
Horizontal Spacing in Beams No.3
through 44,
ACI 25.2.1 Iso_dcgree No. 5 Greater of 18
: 4dj and <oz
1inch hook No. 6 ;
2.5,
db thl’OUgh ()dh |
No. 8 . J

4/3 max aggregate

|
I'IA standard hook for stirrups, tics, and hoops includes the specific inside bend diameter and straight extension Tength. It shall

be permitted to use a longer straight extension at the end of a hook, A longer extension shall not be considered 10 increase the

anchorage capacity of the hook.
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Thankyou !!
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