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VI. Conclusion « Composite wide flange girders and columns
« 3% LW concrete on 3" 20 gage metal deck
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II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns

IV. Lateral System | |
I, Shear Wall Layout * Typical beam in moment frames are

Il.  Shear Wall Design W24s and W27s

V. Construction Breadth
VI. Conclusion » Typical brace are W10s and W12s

* Ordinary Moment Frames and
Ordinary Braced Frames
« Red-Moment Frames
 Green- Braced Frames
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Building Overview -

Voided Concrete Slab Reinforced Concrete Shear Walls
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Building Overview
. Design Proposal
Il.  Gravity System Advantages of a Voided Concrete Slab [TEEE
. Voided Concrete Slab - Reduces self weight by ~30-35% e s s e/
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout e e
Il.  Shear Wall Design ; BN
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VI. Conclusion

_— 10" DIAMETER SONOTUBE VOID FORM

» Reduces structural depth

[ (ROLLED TO MATCH WOID DIAMETER!

— — BOTTOM REBAR CHAIR
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From Table 8.3.1.1, minimum slab thickness:

30 24
. 1, (435%12) = (A 2)_165"
min 30 30 o

Exterior panel without edge beam without drop panel
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' Buﬂghng OverV|e|W Cobiax Eco-Line System
T aoslgn Coposa S - 17.5” slab depth
- raviy System 56
| Voided Concrete Slab Stiffness correction factor 0.91 = d d d d I d 66 f
- Shear reduction factor 0.55 —
Il. GraIVIty Columns Ca;:l;lidllll'iel;}:p;;l":lheight (in) 12 5/8 cduce ca 0a pS
V. Lateral System Void former height (in) 3
! Sh >\//V ” | Vz;d fz:EZ' hzlriznn:.]:ll dimension (in) .
. car a ay(?Ut Spacing between void formers (in) 3/8 NeW Slab We|ght
1. Shear Wall De sign ;«;nid lfnrm:rs F;I;t&l‘ line spacin%t(in)
: umber of void formers per sq ft
V. ConStrUCtlon Breadth Concrete displacement psr sqt}'t (cubic ft) — 17.5 % 150 _ (7 * 66) — 1725 pSf

VI. Conclusion Void formers per cage module 12

Equivalent area per cage module (sq ft)
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Building Overview Solid slab required in two locations:

|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth
VI. Conclusion

1) Perimeter of floor plate

2) Around columns where voided
slab can’t resist total shear
stress

(Shear reduction factor)(Allowable shear)
Total factored uniformaly dist.load

Solid slab = Trib area —
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Gravity Redesign- Voided Slab

Column E1= 200 ft?
Column E2= 450 ft2
Column F1= 166 ft2

Column F2= 450 ft2
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Gravity Redesign- Voided Slab

Punching Shear

®V, =189.7 psi >V, =159.5 psi . OK

Deflection

Max = 0.77” < Allowable = L/480 = 1.08” .. OK

0 008 016 024 032 0.4 048 056 064



Brendan Iribe Center for Computer
Science and Innovation Gravity Redesign- Voided Slab

Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth
VI. Conclusion

Top Reinforcement




Brendan Iribe Center for Computer
Science and Innovation Gravity Redesign- Voided Slab

Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth
VI. Conclusion

Top Reinforcement




Brendan Iribe Center for Computer
Science and Innovation Gravity Redesign- Voided Slab

Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth
VI. Conclusion

Bottom Reinforcement

Mat of #/@12" each way

« 15 strip — 9 in?
¢ A..,.=5.31in?

smin
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Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
Il.  Gravity Columns | aanalao e eNee el
V. Lateral System e P S R YT
. Shear Wall Layout | Clear span = In Solid slab when Clear span = In
[l Shear Wall DeSign \—L continuous AL required A —1continuous
' i bottom mat bottom mat
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VI. Conclusion

Column Strip Middle Strip
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Gravity Redesign- Voided Slab

Height decreases by 7
* ~6% of the building height

Reduce costs of facade, ductwork,
and pipes

' Penthouse

5th Floor

4th Floor

3rd Floor

2nd Floor

1st Floor

Ground

Roof

' Penthouse

5th Floor

4th Floor

3rd Floor

2nd Floor

1st Floor

Ground |
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Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
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VI. Conclusion

e Column locations remain the same

* 9 columns removed that were part
of existing lateral system

* f'c= 8000 psi to keep column sizes
reasonable
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Science and Innovation Gravity Redesign- Columns > = 3900 Kips

Building Overview From ACI 22.4.2.2 — Trial Size 30x30
.  Design Proposal Longitudinal Reinforcement 28#9
Il.  Gravity System Transverse Reinforcement #3 ties @12”

. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth
VI. Conclusion

#3 ties
@1 2"
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Science and Innovation Gravity Redesign- Columns P = 2133 kips

A, min =9 in?
Long. Reinforcement 12#8 (9.48 in?)
Transverse Reinforcement #3 ties @15

Building Overview
|.  Design Proposal
II. Gravity System
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Shear Wall Design

V. Construction Breadth

VI.

Conclusion

Gravity Redesign- Columns

Exterior Column

P,= 1751 kips
From ACI 22.4.2.2 — Trial Size 24x24
A.min =5.76 in?
Long. Reinforcement 8#8 (6.32 in?)
Transverse Reinforcement #3 ties @15

b
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Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
. Shear Wall Layout
II.  Shear Wall Design
V. Construction Breadth | : .
VI. Conclusion G ©® @ |ITLfI ® O ™ & » f'c=4000 PSI

S

e Shear walls remain in the same
locations as moment frames

 Thickness = 12°
 ACI 11.3 — 1/25 unsupported height
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Building Overview
|.  Design Proposal
II. Gravity System
. Voided Concrete Slab
II.  Gravity Columns
V. Lateral System
= COM @?¥$912 89 75%15%1 84 I -
: gﬂea" wa:: Layout st » Helps minimize torsional
: ear Wall Design S g .
. eformations
V. Construction Breadth

« COR and COM off 16" in the x
direction and 4’ in the y direction

o 1 4 1 | 1L

VI. Conclusion ® ©® 0O O ® O ™ {E'j::l
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. . : Shear Wall #5 Design
Science and Innovation Lateral Redesign- Shear Walls :

Building Overview Controlling Load Combination: 0.9D — 1.4E

|.  Design Proposal

II. Gravity System o :E[ . tie @12
. Voided Concrete Slab
II.  Gravity Columns

V. Lateral System

. Shear Wall Layout

Shear Wall Horizontal RFT|Vertical RFT| Flexural/Axial RFT

Short- 13.17'
1 , #5@12" #5@12" S H#7@9"
Long-30

Il.  Shear Wall Design of lergd)

V. Construction Breadth Short. 125
VI. Conclusion ® @ ®0O O O® O ® @ YETES
s 1s 10010

Short- 12.67' 4 @12" #H5@12 10 #9@9"
Long- 30.25' © © ’
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Science and Innovation Lateral Redesign- Shear Walls
Aaliowable wind = H/400

Building Overview

. Design Proposal - Splacement
II.  Gravity System in i

. Voided Concrete Slab 0.3678

. Gravity Columns T
V. Lateral System 0.2158

. Shear Wall Layout -

Il.  Shear Wall Design el
V. Construction Breadth _
Vl ConCIUSion 0.0776 -0.0624

Agilowablewing = 3.35 "> 2.22": OK

Aallowable,seismic = O'Ol5hsx

Aallowable,seismic —

Displacement
LY Y

mn

20.1">4.93" «. OK



Brendan Iribe Center for Computer

Science and Innovation Construction Breadth Cost Comparison

. Building Overview
|.  Design Proposal Existing
Il Gravity System Composite Steel | $ 8.462,332.20 5

. Voided Concrete Slab .

Il.  Gravity Columns =y
V. Lateral System =

. Shear Wall Layout Redesign

Il.  Shear Wall Design Voided Slab $ 5,807,487.37
V. Construction Breadth
VI. Conclusion Existing Redesign

* Using RS Means 2017
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Science and Innovation Construction Breadth Schedule Comparison
. Building Overview Existing
. Design Proposal Decking
; 93.5 .
Il.  Gravity System Framing 27 5 Existing
. VOIded Concrete Slab Total 121 dayS B Formwork
II.  Gravity Columns m Slab
V. Lateral System ) : Framing
edesign . m Walls
I, Shear Wall Layout Slab : 73 5 Redesign el
Il.  Shear Wall Design Columns 15
V. Construction Breadth Walls 11.7
VI. Conclusion Formwork 187

Total 287.3 days
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Science and Innovation Goals Achieved?
| [B)U”di”QPOVGFVielW Reduce structural depth v/
. esign Proposa
Il.  Gravity System Re(_juc_e cost v
. Voided Concrete Slab Maintain open floor plan v
II.  Gravity Columns
IV. Lateral System Drawbacks
. Shear Wall Layout
Il. ~ Shear Wall Design Increase In structural weight
V. Construction Breadth Increase in foundation

VI. Conclusion ]
Longer construction schedule
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II. Gravity System
l.  Voided Concrete Slab lll. Gravity System
II.  Gravity Columns
V. Lateral System V. Lateral System
. Shear Wall Layout
Il.  Shear Wall Design V. Construction Breadth

V. Construction Breadth
VI. Conclusion V1. Conclusion




Column E2

| |Dead (psf)[SW Slab (psf) |SW Column k)| Live {psf) |Snow (psf){ 14D |1 2041 6L40.50r| Total (k)
Roof | 73 | 1725 | 1765 | 30 | 2425 | 50045 | 497.3%4
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Sth | 10 | 1725 [ 128 | 100 | 0 | 37307 | 56300 | 162849
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Solid area around column = Tributary area of column

(Shear reduction factor)(Allowable direct shear force)

Total factored unifromly distributed load
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Reinforcement Summary

Longitude Direction

Exterior negative
Column Strip Positive
End span Interior negative
e Exteriornegative| 0 | o0 | - [ |
Middle Strip | Positive
Interior negative 38 1259=12.0
oo | Positive
Column 5trip - - -
K

Positive

==l
Fot Mt | Pl |

e |

Interior span

el
|

e ™ Negative [ 362 [ 7.

Latitude Direction

oo sunp | —FoSe
Middle Strip Positive 1 mat** = 11.4

Intericr span

*denotes A, min is used

** mat consits of #7@12" each way




able 10- Wind in north-south direction compariso "y L . . _
Table 10: Wind in north-south direction comparison Table 11: Wind in easi-west direction comparison Table 12: Seismic story shear comparison
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