Reinforced Concrete Design
* economical & common
* resist lateral loads
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Reinforced Concrete Design Reinforced Concrete Design
- flat plate * beam supported

— 57-10” thick = & — slab depth ~ L/20
— simple formwork B\[’—% — 860" deep
— lower story heights
e One-way joists
- flat slab - - —3-5"slab
— same as plate } —8"-20” stems
— 2 %4”-8” drop panels ] —5"7" webs
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Reinforced Concrete Design

» two-way joist
— ‘waffle slab”
—3"™5”slab
— 87-24” stems
— 68" webs

* beam supported slab I n
— 510" slabs
— taller story heights
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Reinforced Concrete Design

» one-way slabs (wide beam design)

— approximate analysis for moment & shear
coefficients
Uniformly Distributed Load (L/D < 3)

— twO or more spans IIII [T IIIIIIIIIIII [T
— ~ same lengths j: PR & ﬂu—m_?
—w, from combos

— uniform loads with L/D <3

— /7, Is clear span (+M) or average of
adjacent clear spans (-M)

Two or More Spans
Figure 2-2 Conditions for Analysis by Coefficients (ACI 8.3.3)

Concrete Spans 7 Foundations Structures F2008abn
Lecture 25 ARCH 331

Reinforced Concrete Design

« simplified frame analysis .+ "
— strips, like NN
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Figure 2-3 Positive Moments—All Cases
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Reinforced Concrete Design Reinforced Concrete Design

» two-way slabs - Direct Design Method Tablo 46 Two-Way Boam-Supported Slad

— 3 or more spans each way tl = e f
— uniform loads with L/D <2 @ @ 2 __° L—
— rectangular panels with B B O S | S Hors :,m‘,"-;, . z_m F:stg.i:?no, ] Jnérr
ratio agal (=] ositive agative ositive egative
long/short span <2 | e oo i oo s e oo
. & Slab X 0.08 0.08 Mg 0.05 Mg 0.08
— successive spans O NS ot | noss |, | st ot
can’t differ > longer/3 — 13— - — "L El— - 10 | | coswe | ooem | osame | ooens | core
T Middlo Sirip 0.04Mg | 014Mg | 0.17Mg | 0.09Ms | 0.16 Mg
— column offset no more 20 |“"™%™ Gav | ooiue | oosh | acem | ooam | oasm
0 Middle Strip 0.09 Mg | 0.31 Mg 0.38 Mo 0.19 Mg | 0.36 Mg
than 10 A) Span —I |_| r Notes: (1) Beams and slab satisfy stifiness criteria: /) 2 1.0 and py 2 2.5.

(2) Interpolate between values shown for different /t; ratios.
(3) All negative moments are al face of support.

(4) Concentrated loads applied directly 1o bearms must be accounted for separately.
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Shear in Concrete Shear in Concrete

Column A

e at columns %,,  critical section at d/2 from

« want to avoid 3 ~ 7 —column face, column capital or drop panel
stirrups s et e
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Shear in Concrete Openings in Slabs

« at columns with waffle slabs « careful placement of holes
- shear strength =

reduced B breifilry
» bending & G E e
deflectioncan ¥ | <[ | = | «|® |
increase Lx """"" e i
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General Beam Design General Beam Design (cont’d)
J _TLT. ﬁ—hl__f . .
* f'. &f, needed DI ,,_,  custom design:
 usually size justb & h o — longitudinal steel
— even inches typical (forms) @ & — shear reinforcement
— similar joist to beam depth I el — detailing
—b:h of 1:1.5-1:2.5 e Y _
J'&—L J&L rA— £4(2 No. 8 bars) 1.5" cover (Section 7.7.1)
- bW & bf for T Flmfrcg)us Commonshao(:)iofboam. % : —-' I‘;H*
. . . —_ \Jinge = 4No.8
— to fit reinforcement + stirrups @ ﬁ - |/”
: g [
« slab design, t S = 5
— deflection control & shear
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Space “Frame” Behavior

» handle uniformly distributed loads well

* bending moment

— tension &
compression
“‘couple” with
depth

— member sizes

can vary,
but difficult

M=m,, x spacing
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Folded Plates

Space “Frame” Behavior

» shear at columns
» support conditions still important
— point supports not optimal

» fabrication/construction can dominate
design
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Folded Plates

* increased bending stiffness with folding
« lateral buckling avoided
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« common for roofs

» edges need
stiffening
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Folded Plates

compression ring resists folded-plate
inward thrust at skylight dome 7

LR R R R R /6660&****** tension ring
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( N / “bowl"
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www.library.illinois.edu w}? ¥7' et i W :‘;:‘f;gf;l:n
— State Farm Center
(Assembly Hall), University of lllinois

— Harrison & Abramovitz 1963

— Edge-supported dome spanning 400 feet wound
with 614 miles of one-fifth inch steel wire
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