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Executive Summary

Technical Assignment #1 is an existing conditions repouxribasg the as-built structural
system for Pearl Condominiums, Philadelphia, PA. Coded usthe original design are listed in
this report. The structural system is described to theerdgarough the use of written description,
plans of the building and diagrams. The design of grawitylateral loads are described based
on assumed loads based on the codes. The spot checkd@mgx on typical members
including steel roof joist, wide flange column, metal dtoan bearing wall, and masonry shear
wall. The spot checks will compare the actual as-bwalnimers and the thesis designed
members. The Appendix contains calculations to obtaidd@nd spot check members.

Building Description:

Pearl Condominiums is a mixed use
development housing including 10 retail
units on the ground floor and 90
condominium units on the upper floors. The
gross floor area is 111,570 square feet and
has 6 stories above grade.

The start of construction was March
30, 2006 and the finish date is October 2007.
The zoning is C-4 Commercial. Design
considerations for the site included the site
location existing above a SEPTA commuter
rail tunnel.
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Structural Overview

The structural materials used in the constructiom@building are steel, concrete, and
metal. The foundation of the building is comprised ofarete drilled piers with the use of
concrete grade beams and slab on grade to distributertas to the caissons. The columns on
the first floor that support the upper floors are sta@e flange shapes. Also on the ends of the
north and south sides of the building there are st8& tdbes used as columns that extend from
the first floor to the roof. For the upper floors, tearing walls are composed of metal studs.
The floor system is composed of precast planks withvaromy of concrete. The lateral forces
are resisted by the metal stud shear walls and theetenoasonry shear walls around the
elevator and stairway towers. The roof system ma&amehts are K- series steel joists.
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Codes & Requirements

The codes used for the Original Design are as followed:

» Internal National Building Code 2003

* American Society of Civil Engineers 07-02 : Minimum Desligrads for building
and Other Structures

* American Concrete Institute (ACI) 318-02: Building Code

* ACI 315 : Detailing Manual

* ACI 301: Specifications For Structural Concrete For Boddi

* Manual of Standard Practice: Concrete Reinforcing Stettute

* American Society of Testing and Materials (ASTM)

* Precast Concrete Institute (PCI)

* American Institute of Steel Construction (AISC)

* American Welding Society (AWI): Structural Welding Codes

» Steel Deck Institute: Design Manual

» Steel Joist Institute

* ACI 530: Building Code Requirement For Masonry Structures

» Brick Institute of America

* National Concrete Masonry Association

* Philadelphia Building Code

 SEPTA Recommendations For Building Over and Adjacentedtmnel Right
of Way on Redevelopment Authority Lands
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Structural Systems

Foundations

The primary support for the foundation is the use ofattipiers. The drilled pier option
was performed, so the loads from the building would besteared from the pier to the soil
below the SEPTA commuter train tunnel. If a shallownigation system was chosen, special
precautions to not disturb the area around the tunnel wouédbde®en needed to be performed.
The drilled piers range in size of diameter from 3'-®@'3t-6” to 4’-0”. They also range in depth
depending on the rock elevations in the area as descriltieel geotechnical report.

To help distribute the load to the drilled piers the dggade beams was employed.
They range in width from 12” to 40” and in depth from 18” to 30%e slab on grade is 6”
reinforced with 6x6 W2.9xW2.9 WWR over 6” crushed stone overl.6Mapor retarder.

Application Concrete Strength (f'c)
Drilled Piers 4,000 psi
Grade Beams 4,000 psi
Slab on Grade 4,000 psi

-5-



Pearl Condominiums Joseph G. Lichman Jr.
Philadelphia, PA Tech. Assignment #1

Columns \ Load Bearing Walls

The columns in the building are HSS tube columns sizé6%6” and 8"x8” with
varying thickness. Wide flange shapes are also used tt splces ranging from W10X39,
W10X49, W12X53, W12X120 and W30X90. There are masonry and concreggopsent on
the basement and level one. The load bearing wallsoanerised of 8” metal stud at 16” and
12" on center.

Application Strength (fy)

Wide Flange 50 ksi
HSS tubes 46 ksi
Metal Studs 33 ksi & 50 ksi

Floor System

The floor system for level 2 thru 6 is comprised of a RfEcast Concrete Plank with a
¥, concrete thick topping. The concrete strength of thegsteplank is f'c equals 5,000 psi. The
plank has a maximum span of 34’-9”. The required reinforfanghe planks is at 4'-0” from the
edge two number 4 bars continuous.

Level two acts as a transfer level, which requiresutte of wide flange beam (W36) to
be implemented around the area near the Open Entrg Dnithe first floor. These beams help
to distribute the load from this area and down into th@dation.

1 coummmsse s ceras

Level 3,4,5,6 Iframing Plan
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Lateral Resisting System

The Lateral System in the building is comprised of tyyges: concrete masonry unit
shear walls and metal stud shear wall. The concredemrmaunit shear walls are used around
the elevator and stairway towers. These walls rémoge thickness of 10” in the stair areas and
12” in the elevators. The strength of the concreteomgsunits (fm) range from1500 psi to
2000psi and 3000psi depending on the area they are used in.

The metal stud shear walls are composed of 8" metal s&ugimg in thickness. The two
heights of the studs are 13'-8” and 9’-0”. Metal strapsected by #12 screws to the metal
studs and 7/8” diameter anchor bolts connected through diffeoet types help to resist the
lateral forces applied to the metal studs.
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Roof System

The main structural element in the roof system isudeeof 24” deep steel joists at 48” on
center. On the two ends N-S the use of wide flange b¢antnansfer the load to HSS columns is
implemented. The steel joists bear on the metal salld @nd the concrete masonry walls of the
sixth floor. The roof assembly is composed of:

* Single-Ply Membrane

* 5/8” Protection Board

* R-30 Rigid Insulation

» 5/8" Gypsum Wall Board

e 1-1/2” Min Steel Deck

* Steel Roof Joists

» Steel Bridging

* 5/8” Gypsum Wall Board On Suspended Ceiling Panel

EEVATON OVERAN FOCF s 34

Roof Framing Plan
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Floor Live Loads

Occupancy or Use Uniform Live Load (psf)
Condominium Units w\ Partitions 60
Retail Units (first floor) 100
Stairs 100
Corridor above first floor 80
Corridor at first floor 100
Roof 30

Floor Dead Loads

Occupancy or Use Uniform Dead Load (psf)
Concrete Precast Plank 66
Roof 30

Superimposed Floor Dead Loads

Occupancy or Use Uniform Dead Load (psf)
Roof 20
Condominium Units w\ Partitions 25
Corridor above first floor 25
Corridor at first floor 25
Retail Units 25

Snow Loading

Item Value
Ground Snow Load (Pg) 25 psf
Exposure Factor B
Roof Exposure Fully Exposed
Exposure Factor (Ce) 0.9
Thermal Factor (Ct) 1.0
Occupancy Category Il
Importance Factor (Is) 1.0
Flat-Roof Snow Load 16 psf
Pf=0.7CeCtlIsPg




Pearl Condominiums
Philadelphia, PA

Wind Loading

Joseph G. Lichman Jr.

Tech.

Assignment #1

The wind load calculation for this building is basedwethod 2 Analytical Procedure of
the ASCE 07-05 Chapter 6. The assumption is that thdibgiacts as a rigid structure. These
Calculations are for the N-S direction. For the E-WMéction calculations and detailed
calculations of N-S see the Appendix for added information

Windward Calculations
Level z Kz gz gh GCp GCpi P windward
1 0 0.57 10.047 15.863 0.68 +/- 0.18 9.69
2 16 0.62 10.928 15.863 0.68 +/- 0.18 10.29
3 25.92 0.70 12.338 15.863 0.68 +/- 0.18 11.25
4 35.83 0.76 13.395 15.863 0.68 +/- 0.18 11.96
5 45.75 0.81 14.277 15.863 0.68 +/- 0.18 12.56
6 55.67 0.85 14.982 15.863 0.68 +/- 0.18 13.04
Roof 72.3 0.90 15.863 15.863 0.68 +/- 0.18 13.64
Leeward Calculations
Level z Kz gh GCp GCpi P leeward
1 0 0.57 15.863 -0.17 +/- 0.18 -5.55
2 16 0.62 15.863 -0.17 +/- 0.18 -5.55
3 25.92 0.70 15.863 -0.17 +/- 0.18 -5.55
4 35.83 0.76 15.863 -0.17 +/- 0.18 -5.55
5 45.75 0.81 15.863 -0.17 +/- 0.18 -5.55
6 55.67 0.85 15.863 -0.17 +/- 0.18 -5.55
Roof 72.3 0.90 15.863 0.68 +/- 0.18 -5.55
Total
Level P total (PSF)
1 15.24
2 15.84
3 16.8
4 17.51
5 18.11
6 18.59
Roof 19.19
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Fig. 1 — Wind Load Vertical Distribution
Fig 2 — Wind Load Base Shear and Overturning Moment
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Seismic Loading

The base shear for seismic analysis was calculesied the total dead load of the
building as the weight.

Seismic Design Category: B

Seismic Base Shear:
V = Cs*W

W = 11796 k
Cs =0.0352

R =5 % (Reinforced Masonry Shear Wall)
V =415.2k

Vertical Distribution of Forces:
Fundamental Period:

Ta = 0.496 sec
K=1.0
Level WX hx wx*hx"k Cvx Fx Mx
2 2171 16.000 34736 0.0749 31.1 497.60
3 2080 25.917 53907.36 0.1162 48.2 1249.20
4 2064 35.833 73959.31R2 0.1594 66.2 2372.14
5 2064 45.750 94428 0.2035 84.5 3865.88
6 2115 55.667 117735.705 0.2538 105.4 5867.30
Roof 1302 68.500 89187 0.1922 79.8 5466.30
Overturning Moment = | 19,318.42

-12 -
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Spot Checks

During the process of spot checking a few of the stracélements, | realized that some
of the structural components that were used in thelingilwere both larger and smaller then the
ones that | had calculated. | believe this to be thdtregdifferent loads calculated by myself
and the engineer that designed the components. Thgosseéhat | found was smaller than the
original and the metal studs required was larger than whstused. The column that | checked
came out to be the same size that was placed in tldengu It is possible that the rough estimate
that | performed is in the proximity of the calculatitvat was done for the original design of the
column. The shear wall design was based on a singildic of distributing the forces equally to
the shear walls.

Conclusion

There are additional calculations that will have tgpbedormed more in depth. The
lateral force resisting system will have to be delved more to understand how the forces are
distributed between the two systems. Also the roofhaille to be looked at for the possibility of
uplift from the wind in both directions of the buildin Finally the foundations components will
have to calculate for the forces of bearing pressurdt, giding and overturning.

-13-
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Appendix

Wind Load Calculations:
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