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Recitation 004

Welcome to session 11!
e Quick Lecture Recap
e Homework #10 Composite Sections
e Tower Final Report + Course Evaluations
e Lab: Composite Sections

Feel free to ask questions anytime
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Lecture: Pre-Stressed Structures (4/6)

Pre-stressing

(b) carries P and deflects 1
(e) carries 2P and deflects 1

Reducing deformation e
g what makes the difference?

Vorspannung
Prestressing

V=P
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Lecture: Composite Sections (4/8)
Analysis Procedure (LRFD)

Case 1 — Plastic Neutral Axis (PNA) within slab
Case 2 — PNA within steel section

PNA in slab 0.85 f!

——
= Cracked Concrete - No Tension

Total horizontal force
below plane between beam
and slab = AF,

F, (in tension)

PNA in beam 0.85 f' Total horizontal force
851 above plane between beam
< andslab = 0.85f/A,

——
~<—F_ (in compression)

M -
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CULLEGE F, (in tension)




Lecture: Composite Sections (4/8)

Analysis Procedure (LRFD)

Case1 - PNA within slab

Given: Slab and beam geometry i —-— _1
W-section size and steel grade =
(floor loads) | =

Find:  pass/fail or capacities

Concrete
% cracked

. Define effective flange width, b,

. Calculate the effective depth of the
concrete stress block, a

. If a is within concrete slab, the full
steel section is in tension and:
Mp=Tz
Mn=Mp =As Fy (d/2 +t - a/2)

M 4. Mu< o Mn
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HW #10: Composite Sections
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HW #10: Composite Sections

effective width, beff

i 1/4 the span of steel beam

14‘;{;}1"';'&’[(7\'5 Aa/jle 04[ ‘/Zé (nm”é //&w A
. ‘{/cv of sheol !}{WS-SPMA 7/‘/7 ) = ’7‘1
LT :4 .2 J/g’é/“é M'&é\m) il Q(?‘é)
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effective width, beff

8 x slab thickness i 8 x slab thickness Il

lbf’

]

Table 1-1 (continued)
W-Shapes

Dimensions

| ] e T Flange ) Dlstance
Area, | Depth,
M Tl ™

Shape a | Wmth Thickness,
| by t

effective width, beff

1/2 clear distance 1/2 clear distance

I3 bf |

TAUBMAN
COLLEGE



HW #10: Composite Sections
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HW #10: Composite Sections

M= ol

| g

L= A7 . glioasa)
AL i
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HW #10: Composite Sections
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HW #10: Composite Sections
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Final Tower Report P
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Due April 19
See scoring sheet!!

Remember to attach annotated
preliminary report to final submission

See Final Report Guidelines for
Additional expectations

5
Efficiency (4/weight OZ)+(load LBS/50)+(load LBS/weight OZ)x1.5
scaled based on class rank

Why/how cross-section was or was not adjusted from preliminary report
Why/how elevation of tower was or was not adjusted from preliminary report

h
Discussion of how basic principles of columns supported these decisions

- 0 ]
Revise sted Tower De: Analysis [SHOW WORK AND UNITS!

Calculated/modeled axial forces and derivation of required member cross-
sectional areas from axial forces (consider both crushing and buckling
Estimated weight calculation using actual member sizes used — include

weight from members, glue, and gussets, etc.
Member properties table: A, r, L, slenderness ratio (L/r),

Indicate critical member (largest utilization ratio
Tower stability (as a whole) - buckling calculation
Prediction of capacity of tower and mode of failure

e e e e |

Member sizes labeled (cross-sectional area, length of vertical members and
cross-bracing) with units

Testing Results
Final weight and height of tower
Tested capacity of tower

Description of mode of failure
Images of failure

al

Discussion of discrepancies between results

Suggested improvements for future designs with reasoning discussed

e
FINAL GRADE

6 [ ]
. & [ |
]
3 [ ]
[\ ) e —
10 [ ]




Course Evals!! Bonus pts!!
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Lab: Composite Sections

TAUBMAN
COLLEGE



