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Building Statistics

® Occupancy Type: Residential

®&/Approximate Size: | 61,600 ft°

© Number of Stories /Above Grade: 9

® Dates of Construction: 5/05-7/06

@ Approximate Overall Building Cost:
$33 million




Project Team

® Qwner: The University of/Pittsburgh

® Construction Manager: F.J. Dick Inc.

€ Architect: Perkins Eastman Architects

® Cwil/Site/landscape Engineer: The Gateway
Engineers Inc.

® Structural Engineer: Atlantic Engineering
Services

® MEP Engineer: Elwood 5. Tower Corporation




Relevant Bullding Codes

@ [nternational Bullding Code
&/ASTM

eACI 318

@ ACI 530

® AISC

® ASCE7-02




Existing Conditions

® Structural System

® Framing
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Existing Conditions

® Structural System

® Framing
e Foundations







Existing Conditions

® Structural System
® Framing
e Foundations
e Lateral System




——P.L_MFR. 10 PROMDE HEADCRS
A5 RIDD TG FRAE 06w
PROVDE SCLC PLAR B soE

OF DFNG. A5 HITD TO SUPPORT

ER LOADS.

1

HEADER

, 18 %‘ SIS

Mg W TD PROVDE

FRAML OPNG, (TYP).

RO &

HEAGER K5 REQD O

e —




Problem Statement

HOTEL
TYPE 1




Proposed Solution

HOTEL
TYPE 1




Depth Study

® Designed using ADOSS
®/Two-way Flat-plate system
©t'c=4000ps

® Fy=60,000ps




Gravity Loads

® Dead Load (selt-weight): Computed by
ADOSS

€ Superimposed Dead Load: 25psf
® Live Load: 650pst
® Roof/Snow: 30pst




Slab

@ ACI 3186 Table 9.5(c)
o t_ =In/30=(27# —2ft)(| 2in/ft)/30= | O

¢ As,.=0.0018Ag=0.2 1 Gin?it
#5@27)




Slab Reinforcement

& Distance from reinforcément to tension

face = 1.5”

€ Minmum Bar Size = #4
® Minimum Clear Bar Spacing = 6~
® | O0% Column Fixity

[

Long and short bar extensions were
completed by ADOSS which complies
with ACI Figure 13.3.5.
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COLUMN*PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*@COL FACE* DESIGN * AREA WIDTH * AREA WIDTH
* (ft-k) * (=sg.iny
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SPAN *PATT*LOCATION * TOTAL * COLUMN STRIF * MIDDLE STRIP
NWUMBER* WO.*FROM LEFT* DESIGN * AREAR WIDTH * ARER WIDTH
(ft-k) * (=zg.iny (ft)y * (sg.in)

As = 6.15In%/13.5ft = 0.456 n?/ft (#7 at 127)
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Slab Reinforcement

® End spans and center/section
&/Also designed in ADOSS
© Checked with a max moment of wL2/8




Slab Reinforcement
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Slab Reinforcement

@ T-Beam Design
o/ Depth=10"+6"
o Width=24"
e 5-#8’s for Flexure

e #3’s for Shear (| at
2” and |18 at 97)




Columns

® Designed using Interaction Diagrams

®/CRSI| Design Handbook: 267 minimum
column for shear

® Column Capitals 5” x 5™ extension
@ACl 10.16.8.6

e As  =0.01Ag=6.76n? (| 2#7)
e As . =0.08Ag




Columns

® |nteraction Diagram (y=0:8) from
Design of Concrete Structires textbook

€ Minimum Concrete Cover = .57
@ Strength Reduction Factor = 0.65
® Lateral ties for <#10 bars = #3




Columns

@ Lateral Tie Spacing

e |G x dia. Longitudinal bars =, |4~
e 45 x dia. Tie = 48(375”
e I/2 Least dimension of column = 13~




e |/0” Concrete
vk

€ Seismic loading
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ateral Design

Shear Wall Type A Shear\Wall Type/B

® Horizontal Steel ® Horizontal Steel
o #10 at |2 o #5 at\| 27

® Vertical Steel ® Vertical Steel

e First and Last | 2~ e First and Last |12~
o 20-#10’s o 20-#8’s

e #5 at | 27 e #5 at | 27




ateral Design




ateral Design

@ Lateral Ties




2teral Design

@ Shear wall to
foundation




Dritt

e A = (Ph3/3EI)+(2.78PH/AE)
8/ = 33(145pcf)-5(4000ps))°-5
=3644ks|

® A owabe — /400 =105.5(1 21n/tt)/400
= 3.165"




JHermal Gradient

® Dew Point Temperatures
® Summer = 55R
e 50% RH, 75F
e Winter =51F

e 50% RH, 7 IF

® Max Allowable U-Factor = 0.064
e ASHRAE std. 90. |-2004

® Outdoor Design Conditions
e ASHRAE Design Handbook of Fundamentals | 993
e Summer = 86F
o Winter = /F
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Cost and Duration Comparison

® Two-Way System ® One-Way System
Materal: $ 1 1,967 e Material: $8,09 |
Labor: $7,305 e Labor: $1,815
Labor Fringes: $2,004 e Labor Fringes: $687
Equipment: $837 Equipment: $265
Total: $22,1 | 3 Total: $1 1,058
Man-hours: 353 Man-hours: 92




= Conclusions
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