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10. Composite Sections

Using the strength method, determine the required
amount of flexural steel reinforcement, As, for the simple
span beam (shown in section). The beam carries a dead
and live floor load from a one-way slab in addition to its
own self weight at 150 PCF. For the given bar size,
determine the number of bars to obtain the required As.
Check As,min and epsilon_t. Calculate the strength
moment, Mn for the final beam design and check that
phi Mn is > Mu.

DATASET:1 [EN E3

W-section W16X77
span A 490FT
span B 1M BT
slab thickness, t 6 IN
steel yield stress, Fy 50 KSI
concrete ultimate stress, f'c 3 KSlI
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Question

Effective width of the concrete flange, be
Depth of concrete stress block, a

Is depth a within the slab? 1=yes, 0=no
The nominal bending moment, Mn

The factored bending resistance, phi Mn
The factored design moment, Mu

The total factored design load, wu

The selfweight of the concrete slab

The total (steel+concrete) unfactored dead load
on the beam, w_DL

The actual, unfactored beam live load (capacity),
w_LL

The actual floor live load (floor capacity), LL
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