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The Primary Health Network’s Medical Office Building
Sharon, PA

General Information

Height: 82ft

Size: 78,000 sq. ft.

Cost: $10 million

Construction: November2014-January 2016
Project Delivery Method: Design-Build

ProjectTeam

Owner: The Primary Health Network
Architect: John N Guitza Associates, Inc.
Structural Engineer: Taylor Structural Engineers
MEP Engineer: BDA Engineerng

Construction Manager: Hudson Construction

Civil Engineer: Professional Service Industries, Inc. Lighting and Electrical Systems

(5) 120/208V 3 Phase panelboards
(6) 480/277V 3 Phase panel boards

Low voltage dual technology occupancy
sensors are used to increase efficiency

Architecture

The primary architectural goal wasto create
a modern look with a strong focus on
economy. This was accomplished by
methods such as incorporating an exterior Structural System
finish/insulation system (E.|.F.S. shown below).

Foundation: Concrete spread and Mat
footings

Gravity: Steel columns and wide flange
girders, steel bar joists, and normal weight
concrete onmetal deck floors

Lateral: 3 [vanyblock shearwalls
(Ivany Block Pictured below)

Mechanical System

Variable Air Volume system comprised of (2)
65 ton units and (1) 30 ton unit

Daniel Goff | Structural Option www.engr.psu.edu/ae/thesis/portfolios/2015/deg5144
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Executive Summary

A New Medical Office Building for The Primary Health Network in Sharon, Pa will serve to
help revitalize a community that hasn't seen new construction in 46 years. The 78,000
sq. ft. building will be located between Pitt and E Silver streets near the Shenango River.
Construction began in November 2014 and is expected to be completed by January of
2016.

The following report contains an overview of the building site, size, architecture and
structure in the first portion. An alternate solution to the structural framing of the building
is offered and then explored in detail. A two way flat slab with drop panels and edge
beams was designed for strength and serviceability requirements using spSlab and
verified with hand calculations. These slabs are supported by concrete columns
modeled in spColumn and verified with hand calculations.

The existing lateral system consists of Ivany Block masonry shear walls which were
redesigned as concrete shear walls. The lateral system was modeled using ETABS 2013.
The redesign focused heavily on keeping the original column layout with marked
exceptions. The change to a concrete system resulted in drastically increased lateral
loads due to seismic forces, these loads were calculated by ETABS and verified by
hand.

Sharon, Pa hasn't had a commercial construction project since 1969. This gap in
construction results in an even more pronounced gap in architecture. The new medical
office building has to be modern enough to breathe new life into the city while
acknowledging the surrounding buildings in order to mesh well with the community. The
building’s facade was redesigned in order to better accomplish these goals. The
building and site were modeled using Revit 2015.

The Primary Health Network had a very tight budget for this project; efficiency played a
leading role in all aspects of design. The change in building structure as well as the
change in building facade result in an equivalent change in building cost which must
be accounted for to determine the feasibility of the redesign. A cost comparison of the
existing structural system to the structural redesign was completed using RS Means
Facility Cost Data 2015. A Similar cost comparison was made between the existing and
redesigned building facades.

The change in building material will also affect the building construction period. A
building construction schedule was created for the redesigned structural system only
using Microsoft Project by referencing the information found in RS Means Facility Cost
Data 2015.

The redesign was found to reduce the overall structural depth while meeting all strength
and serviceability requirements. The redesign increased the overall building cost
primarily due to the redesign of the building facade.
|
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Building Introduction

Health |f1

Figure 1 — Elevation
Image courtesy of Taylor
Structural Engineers

The Primary Health Network's Medical Office Building, as shown in Figure 1, will be
located between Pitt and E Silver streets near the Shenango River in Sharon, Pa as
denoted in red on Figure 2. The building will be 5 stories above grade, four elevated
floors and a roof comprising a total building height of 85 feet. The tentative construction
period is November 2014-August 2016, the demolition of existing structures on the site is
included in this timeframe. The approximate building cost of $10 million will provide
78,000 square feet of occupant space. The building facade is an exterior insulation
finishing system in combination with a glazing system. The E.I.LF.S. was chosen for its
economic efficiency while the glazing serves the purpose of giving the building modern
aesthetics.
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Figure 2 - Site Map

Image courtesy of Taylor Structural Engineers
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Structural System Overview
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Figure 3 — 2nd

Floor Plan

Image courtesy of
Taylor Structural

Engineers
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The Primary Health Network's Medical Office Building in Sharon, Pa is primarily a steel
framed structure. Steel columns and rolled steel girders comprise the gravity support
system as seen in Figure 3 above. The four elevated floors consist of concrete on metal
deck supported by steel bar joists. The roof structure is comprised of an adhered
membrane on rigid insulation supported by metal deck. Fully grouted Ivany block
masonry walls encasing the three main stairs comprise the lateral force resisting system
for the building. The building first floor is supported by a reinforced concrete slab-on-

grade while the remaining building load is fransferred through the columns to
reinforced concrete footings.
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Design Codes and Standards

Below is a list of all applicable building codes and standards used in design.

% International Building Code 2009
o NOTE: IBC 2012 selected for wind load calculations
< American National Standards Institute 2006
s American Society of Civil Engineers 7-05
o ASCE 7-10 for wind calculations
% American Concrete Institute 318-08
< American Institute of Steel Construction
o Structural Steel Buildings 2005

Materials
The following tables give the material properties of all major structural
components used in the building design.

Table 1.1 — Steel Properties
Shape ASTM Grade Fy(ksi)
Beams and Girders  A992 50 50
Plates and Bars A36 - 36
Steel HSS A500 B 46
Pipe AS53 B 30
Columns A992 50 50

Bolts A325 - -

DANIEL E GOFF 8
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Table 1.2 - Concrete Properties

Minimum Strength(ksi) Weight (pcf) Max Water/Cement Ratio
Mat Footings 144 0.50
All Other Foundation 144 0.50
Interior Slabs 144 0.45
Exterior Slabs 144 0.40
Table 1.3 — Masonry Properties
Minimum Strength(ksi) ASTM

Hollow Units 1.5 C90
Solid Units 1.5 C90
Ivany Block 3 -
Standard Mortar Above 3 C270 Type S
Grade
Standard Mortar Below
Grade 3 C270 Type M

3 C270 Type M

Mortar for Ivany Block

DANIEL E GOFF
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Typical Bay

A typical bay in this building is roughly 30'x30’
with the joists spanning north to south on the
western half of the building and east to west on
the eastern half. A typical bay is shown in Figure 7

)

SPACER PLATES
AS REQUIRED

below, a typical floor plan can be seen in Figure fiih | g e A325 OR A490 BOLTS (TYP.)
8 on the next page. Steel columns support the g | m IN FRICTION CONNECTION
floor and roof structures. Figure 6 — Details the - 1l : ‘ : IE
typical spliced connection at the third floor level = it | b
where column sizes are reduced. All columns are ot h =
W10's with weights ranging from 33 to 60 plf. At %‘T i ‘ B ALTERTATE_SHOP WELD:
the third floor level the columns are spliced with : | : E%SEHEEME“%TEHT”
the majority being decreased to W10x33's. . s | i
A D2
b
30' 7 |
v TOP OF STEEL
FRAMING
i, I 1 1 I I BO6-W24X55 I | I I 1 |
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oo Figure 6 — Typical Column Splice
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Figure 7 — Typical Bay

S-2 Second Floor Plan
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Floor System

The Medical Office Building’s floor system consists of normal weight concrete on 19/32"
26 gage galvanized form deck. K series steel bar joists of various sizes ranging from 10
inch to 24 inch depth support the floor deck. These joist are in turn supported by wide
flange sections with similar variances in depth. In areas where joist span direction
changes HSS sections are used to maintain deck elevation consistent with joist seat
height as noted in Figure 9 below.

HS52.542.5x3/16 DECK SUPPORT

BETWEEN JOI
NN

3812 CONC. SLAB ON
4 l'r/— MTL. FORM DECK

STEEL JOIST STEEL BEAM STEEL JOIST
(SEE PLAN) (SEE PLAN) (SEE PLAN)

Figure 9 — Typical Framing Detail
S-13 Section 9
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Building Lateral System

The main lateral force resisting system in the Primary
Health Networks Medical Office Building is Ivany block
shear walls. lvany block is a concrete masonry unit
which, when fully grouted, provides similar performance
as an f'c=3ksi cast in place concrete shear wall system
with significant cost savings. Ivany block gains another
advantage over typical CMU blocks in the placement
of reinforcement; Ivany block has slots for rebar allowing
for a consistent “d” value to be used in flexural

calculations, as shown in Figure 10. lvany block shear Figure 10 — (source: koltcz.com)
walls partially encase the three stair towers as shown in Ivany Block with Reinforcing
red on Figure 11 below.
¢ ? . ¢ & @ @
H wer H | Ed 1
T |_ e J_ o J_ 2 ’lﬂ ;I_ = =r
: - ] ]
| ! H e
| | =
T

_.ﬂim.qn,nar ke

IIIII
wwnmr§

Figure 11

S-2 Second Floor Plan
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Shear wall considerations

Lateral loads enter the building
through the fagcade and transfer
through girders and tie-beams to
ultimately be taken by the Ivany
Shear walls. These shear walls
which rest on mat footings extend
vertically to the roof level. The
shear wall located on the western
side of the building has openings
in the wall at each floor level, this
restricted the flexural capacity of
the wall by decreasing its depth
by 4 feet. The vertical and
horizontal bars are #4 spaced at
16" on center. The flexural
reinforcing consists of twelve #6
bars spaced at 8" on center up to
the third floor where a 28" overlap
splices info twelve #5 bars at the
same spacing.

[ELEY,

WARIES

(FOURTH FLOOE
[T

12y ﬁl[ﬁ: BIE ——

]

=B =

¥

Figure 12

S-11 Shearwall notes

DANIEL E GOFF
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Foundation Design

Greenleaf development services conducted a site survey. Their geotechnical report
showed that the soil had a bearing capacity of 2500 psf. This was the basis for the
design of the buildings footings. The overall design ideology for the foundation was to
keep a shallow profile of individual and spread footings resting on the soil.

All interior columns rest on individual concrete spread footings, a section of which is
shown in Figure 13. Exterior columns rest on a continuous concrete wall footing. The
ivany block walls sit on mat footings as can be seen in Figure 14.

Figure 13 — Spread Footing
$-12 Section 2

SEE

STEEL COLUMN ———1
(SEE PLAN)

1/2" ISOLATION JOINT
ALL AROUND

CONCRETE INFILL
CONC, SLAB-ON-GRADE \
L Y
- -

Figure 14 — Mat Footing
S-12 Section 4

§5 VERT, Bars @ 48 0c. (SEE ARCH. DWGS.)
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e vl
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" n i .1,.1,|—
[EGREIFIJ CELLS W/ REINF.) INSLALATION "/ 5 DOWELS
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. . -i'_
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T —T" JOINT SOLID I . T 4
CONC. COLUMN FTG, . S - Le e
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Load Path

This section discusses the manner in which forces are transferred and distributed through
the building structure ultimately leading to their dissipation.

Gravity

Gravity Loads in The Primary Health Networks Medical Office Building are received by
the concrete floor deck which transfers the load to the steel bar joists. The bar joists
transfer the load into the wide flange steel girders which bring the load to steel
columns. From there the load is fransferred down into spread footings which ultimately
dissipate the force into the soil.

Lateral Loads

Wind forces are received by the building facade and then transferred into exterior
girders. The lateral loading continues through the floor diaphragm, comprised of
concrete on metal deck, to the Ivany block shear walls. These shear walls transfer the
energy into the foundations and ultimately the soil.

Design Loads

In the design of The Primary Health Network's Medical Office Building two different
codes were used to determine design loads. All gravity loads were determined using
ASCE 7-05, whereas the lateral forces were determined using ASCE 7-10.

Dead Loads

The floor dead load was taken as 50 psf to account for the concrete deck, steel joists
and girders, MEP and a false ceiling. 20 psf was used as the roof dead load, the
reduction due to an adhered membrane being used instead of concrete on the roof
deck.

Live Loads

All of the floors were designed for a 100psf live load typically used for lobbies or first floor
corridors instead of the typical office live load listed in ASCE 7-05. This allows for flexibility
in future changes to the floor layout. A roof live load of 35 psf controlled over the
ground snow load rating of 25 psf. This design choice was likely made to account for
additional mechanical equipment as well as snow drift where the roof level changes.

Lateral Loads

Wind loads were calculated using ASCE 7-10 with a building category I, exposure B and
a 115mph base wind speed. The building was designed using seismic design category
A, site class B and use group 1.

]
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Joint Details

In the Medical Office Building typical connections include joist to girder, girder to
column, joist to block wall and deck to block wall. The first of these two connection
types are to be detailed by the steel fabricator, as such this section will focus on the

remaining two.

Typical joist to block wall connection

Steel bar joists and steel girders transfer loads into the Ivany block walls via 2" Plates
with two 12" dia. By 6" headed studs. Figure 15 below shows a joist seat sitting on the
plate supporting the joist floor system. The concrete deck is flush to the wall with a 2"

isolation joint.

1/2" ISOLATION JOINT

AN

CONC. SLAB ON
MTL. FORM DECK
. x—_.x—".x.—'x_'—x‘—

\— STEEL JOIST
(SEE PLAN)

BRG. PL. 2‘.(4):?

W/ (2) 1/2°
HEADED STUDS

Figure 15 - Typical Joist to block

wall connection
S-13 Section 4

DANIEL E GOFF
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Typical concrete deck to block wall connection

Where the concrete on metal deck meets the masonry block walls in an unsupported
condition a 4"x4"x1/4" steel angle is fastened to the block wall in order to support the
deck via %" dia. hilti sleeve anchors spaced at 16" on center. This type of fastener has a
casing that expands as the connection is tightened. This is shown in Figure 16 below.

1/2" ISOLATION JOINT

CONC. SLAB ON
MTL. FORM DECK

STEEL JOIST
(SEE PLAN)

CONT. Léx4x1/4
FASTEN TO WALL

W/ 3/4" HILTI HLC
S(EE\é ANCHORS @ 16" O.C.

Figure 16
S-13 Section 8
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Lateral Loads

Modeling Process

Ram Structural Systems was initially chosen as the modeling program due to familiarity.
After modeling part of the gravity system it was determined that model was becoming
unnecessarily over-complicated. To simplify the model only the lateral system was
modeling using ETABS 2013. The four masonry shear walls were modeled using the
properties associated with 3000psi f'm, 2700ksi E masonry. The cracked section modifier
for concrete of 0.7 from ASCE7-10 was used for the full height of all walls. The fully
grouted masonry walls will exhibit similar performance to 3000psi f'c concrete and
therefore the concrete section of ASCE7-10 can be used. The walls were to the rigid
floor diaphragm that was created at each level. The weight of the floor structure was
included in all previously calculations and therefore the floor diaphragms were
modeled as having no mass. The walls were modeled as fully fixed at the base level.

The wind loads were taken from technical report Il and applied at the center of each
diaphragm in its respective direction as a point load assuming the rigid diaphragm will
distribute the load based on stiffness. The corrected seismic loads from technical report
Il were applied to the buildings center of mass as point loads at each floor level.

Center of Rigidity

Diaphrag MassX MassY XcM  ycm cumulati Cumulati - yonp voem | xer
Story m |b—51f'f|:| Ib-22/ft ## fit ve X veyY £t f ft
Ib-sift  Ib-s?ft
Roof D1 41564 41564 906919 64 2778 41564 4154 906919 64 2778 8943589
Storyd D1 166.16 166.16 826111 53.8232 207.7 207.7 842273 599141 83.9321
Stoy3 D1 | 16646 | 16616 826111 538232 37386 37386 83500 @ 504293 | 87.9765
Story2 D1 166.16 166.16 826111 588232 540.02 54002 832327 592428 869811

YCR
ft

455115
455194

45539
455744

The center of rigidity for the structure is highlighted in red above. The center of rigidity in
the x direction moves to the right by a total distance of 3.46’ over the height of the
structure, this is a 2.4% difference and can be considered negligible. The reason for the
change in XCR is due to the differing lengths of shear wall effective in this direction.
Shear wall 1 (as seenin plan above) is only 19" in length whereas shear wall 4 is 24’ in
length. Rigidity is a factor of displacement, which is based heavily on wall length.

The center of rigidity was calculated by hand at the roof level in order to consider
ultimate displacements and to consider the highest value eccentricity. The calculated
value for the center of rigidity was found to be XCR=89.8ft and YCR=45.5ft. This gives an
error value of 0.4% in the x direction, and a value of 0.03% error in the y direction.
Supporting hand calculations can be found in Appendix A.

]
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Wind Loads

Wind loads on the building were calculated in accordance with ASCE 7-10 chapter 27
for Main Wind-Force Resisting Systems using the Directional Procedure. This method was
deemed most viable due to the buildings regular geometry and low overall height. The
conftrolling wind direction was case 1 per ASCE 7-10 chapter 27.4-8. This method gave
resulting wind pressures as shown in figure 15, with a maximum base shear occurring in
the building North-South direction with a value of 304 kips. The overall building
dimensions were simplified for the procedure to the dimensions shown in Figure 17
below. All hand calculations are included in Appendix A.

| 144'-2" |

b lllllll'lllllll.llll‘ll..lbllllll.lll!

i

1]

444 Y -

-
4

=
,I 1 ' llllllll'llllllllllllll=l‘llllllllllll!- ’
< it r' m 3 i
— ot fiiomnt %8s o8
= S
oyt lllllllllllll}‘lllllllll""llll"ll s ;
§ ST ] ] e -
] { L . —— . o= - : b
r 1 3
| I.. uuuuuuuuuuuu z ------- oy .uuu --------- l - E
e Mo i 989 S -
) = .
' B

Figure 17
Simpiified building Dimersions
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Figure 18 - Wind Loading Diagram
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Seismic Loads

Seismic calculations were determined in accordance with ASCE 7-10 Chapters 11 and
12, using the Equivalent Lateral Force Procedure. The building weight, W, was
estimated by hand in order to determine the building base shear. A full set of hand
calculations can be found in Appendix A. The seismic story and base shears as
calculated can be found on Figure 19 below.

Seismic Loading Diagram - Figure 19

219 kips N

184"
44.77 kips

157
£4.66 kips N

152"
B7.05 kips .

157
2784 kips N

157

248.7 Kips
Beri b cr
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Comparison of Lateral Forces

In order to establish whether wind or seismic forces would control the lateral design, the
resulting shears and overturning moments were compared. For the Primary Health
Networks Medical Office Building wind loading in the North-South direction controlled
both in base shear and overturning moment. Supporting hand calculations can be
found in Appendix A.

Story Wind in the X Wind in the Seismic
Roof 64.33kip 53.6%kip 29.84kip
Four 61.7%9Kp 51.58kip 87.05kip
Three 59.13kip 49.35kip 64.66kp
Two 55.25kip 46.12kip 44.77kip
Cne 49.74kip 41.52ip 21.90kip
Owvertuming Moment (fi-k) Wind in the X Wind in the ¥ Seismic

10,877 9.079 9.634
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Problem Statement and Proposed Alternate Solution

Structural Depth

The Primary Health Network’s medical office building in Sharon, Pa meets all applicable
code standards for strength and serviceability per technical reports I-IV. The current
steel framing design consists of wide flange columns and girders supporting a concrete
on metal deck with steel bar joist floor system. This system was requested by the
building architect. However, alternative framing systems explored in technical report |l
provided the potential for a more efficient design. The building will be redesigned to
demonstrate to the architect the value of an alternate design. The most promising of
the three previously explored alternate systems was a two-way flat plate. The average
bay size of roughly 30'x30’ lends itself perfectly to two-way concrete design. Technical
report lll concluded that a two-way concrete system would have a shallower structural
depth, cost less per square foot, and provide a greater overall fire rating. The main
disadvantage of the two-way flat plate slab investigated in technical report lll was the
increased column size, this can be greatly reduced by the incorporation of drop
panels. The floor and roof systems will be redesigned as two-way flat slabs with drop
panels. The redesign will tentatively utilize all existing column locations to help maintain
the existing building layout. All loading conditions from the original design will be used.
The floor and roof designs will be created using programs such as spSlab and spColumn
and then spot checked with hand calculations. All structural members will be designed
to ACI318-11 specifications.

The existing lateral system is a reinforced type of concrete masonry called ivany block,
which when fully grouted claims to have similar performance to concrete with an f'c of
3000psi. The redesigned lateral system will be comprised of concrete shear walls with an
f'c of 3000psi located in the same locations as the current lateral system. The redesign
will challenge the claim by attempting to achieve similar performance with less material
than the original design. The new concrete shear wall system will be modeled in ETABS.
The change in material for the buildings superstructure will have a significant effect on
construction.

]
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Architecture Breadth

The current design of the building's facade involves the use of an external
insulation finishing system coupled with a glazing system. This provides a stark
conftrast to the brick facade that has become common place in downtown
Sharon. The facade will be redesigned to incorporate common motifs of
downtown Sharon such as brick in combination with more modern looks such as
glazing systems. The original design focused heavily on cost efficiency, as such
all cost implications of the new facade system will be considered and
compared. The new facade will then be created and rendered in Revit.

Construction Management Breadth

By changing the structure from steel to concrete the construction timeline will
change dramatically. The construction of formwork and concrete curing time
will need to be taken into account, as well as temperature considerations for
pouring concrete. The site is located in an urban center and as such logistics will
need special considerations. A detailed concrete construction schedule will be
developed for the redesign in order to account for both site existing conditions
and new structural demands. The change in materials will also affect the project
cost. This will be investigated through a cost estimate comparison between the
as built and redesigns.

]
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Structural Depth

Gravity System
Infroduction

A preliminary design for the gravity system was created through the use of the
Concrete Reinforcing Steel Institute Design Handbook (CRSI) table 10-27. Assuming an
average span of 30 feet, 4000psi f'c concrete, with a superimposed load of 100psf CRSI
suggests a 10 inch slab with 10ft square, 8.25 inch deep drop panels supported by 12 in
square columns. All elevated floor slabs were designed using an 80 psf live load for
corridors above the first floor to allow for flexibility in future renovations. An additional
20psf superimposed dead load was added to account for mechanical, electrical and
plumbing equipment. The floorplan footprint does not change above the second floor,
as such only two slabs were modeled for all elevated floor slabs. The roof slab will use
the same design as similar floor slabs. Slab openings for M.E.P. equipment were not
modeled since the project drawings did not show any openings in the floor system
greater than 3 inches which is considered negligible. The intent of this thesis project was
to redesign the buildings primary superstructure from a primarily steel framed structure
into a reinforced concrete structure. The redesign focuses on retaining the original
buildings design layout where possible, as such column locations and interior partition
locations match the original layout unless noted otherwise. The original design had the
stair towers encased in masonry. Sections of the masonry were designed as shear walls,
while the remaining portions functioned as masonry bearing walls as seen in figure 20
below. The redesign considers the masonry bearing walls as interior partitions and as
such will not include a redesign. These bearing walls will be used as supports for the floor
structure was in the original design. All masonry shear walls will be redesigned to
concrete in the lateral portion of the report.
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Figure 20 - Existing Masonry Shear Walls & Masonry Infill Walls
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Masonry Shear Walls are highlighted inred [}

Masonry Infill Walls are highlighted in blue -
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Slab design

All elevated floor slabs were modeled using spSlab. spSlab implements the equivalent
frame method as outlined in ACI 318-11 for elevated two-way concrete slabs. All spSlab
models used effective (cracked) sections for deflection calculations including a long
term deflection load duration of 60 months. Initial designs in spSlab using the
recommendations from the CRSI design handbook listed previously resulted in punching
shear failures at roughly half of all column locations. It was determined that this shear
failure was being caused by insufficient capacity for the transfer of moment in the
column to slab connections resulting in the excess moment being transferred through
shear. An initial redesign aimed at mitigating these excess moments by reducing the
stiffness share for failing columns resulting in an increased moment on previously
adequate columns. This method succeeded in reducing the loads on previously failing
columns but resulted in more net failures than the original design.

The next design increased column sizes to 18" square while reducing drop panel
dimensions to 9' square width and 8" depth. This change coupled with modifying the
stiffness share in frouble locations succeeded in mitigating previous punching shear
problems at all interior locations. The exterior columns still experienced failures due to
punching shear which resulted in the addition of slab edge beams.

The edge beams were sized to the drop panel depth and column width in order to
increase constructability and reduce required formwork. In locations where a
sufficiently long span met a comparatively short span the drop panels were shortened
to 1/6 the short span length in the shorter span direction. o

The equivalent frame for column lines F3-F7 resulted in a deep ——
beam between the supporting masonry infill wall and column F4
coupled with a 28’ span from column F4 to F5. The negative
moments created at column F4 continuing into the deep beam |
required reinforcing exceeding minimum spacing requirements. o
Column F4 (noted in green on figure 18) was moved to column E
|

line F4.1(Noted in Blue on Figure 18) in order to mitigate the
excessive negative moments

as well as the need for any T W12X14 (+2.5)
“deep beam” provisions listed .
in ACI 318-11. — =
s
i L waeprs) o
| 12K1 |

Figure 21
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Figure 22 - Equivalent frames in the East-West Direction
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Figure 22 above represents the locations where equivalent frames were modeled using
spSlab. Each rectangle represents an individual frame. Figure 23 on the following page
is a representation of the frame created from column line 2A-2F.
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Figure 23 — Equivalent frame modeled in spSlab along column lines 2A-2F.
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Figure 24 - Equivalent frames in the North-South Direction
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Figures 22 and 24 show the equivalent frames created for the second floor plan. The
second floor plan features a large opening between column lines 4.1 to 5and D.5to E
(Can be seen in Figures 22 and 24). To create a layout for the remaining elevated floor
slabs all frames which intersect with the opening were remodeled in spSlab.

]
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Figure 25 — Drop Panel Locations

L

thr

T

--..-_-...E}..- -

1

SN | | e | § NS | |

=t

The above figure demonstrates the locations of drop panels on a typical floor plan.
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Reinforcement Layout

An initial reinforcement layout was generated from spSlab. This layout proved to be
highly impractical in terms of constructability due to frequent variances in both bar size
and bar spacing between bays as seen in the sample output from two adjoining bays
below (figures 26 & 27).

Figure 26 — spSlab reinforcement output (column line 4A-4C)

Top Bar Details

Tnits: Length (£t)

Lefy Continucus_ Right
Span Strip Bars Length Bars | Length Bars Length Bars Length Bars Length
1 Column 10-£5 10.40 —-— - 38-£5 11.&8 35-§5 &.&e0
Middle 10-§5 7.15 —-— - ZZ-§5 11_68 -
2 Column 31-§5 10.1& 30-85 &.45 10-%5 30.00 13-%5 10.14& 13-%5 G.45
Middle 1Z2-§5 7.02 —-— 10-£5 20.00 4-£5 7.02 -
3 Column 13-£5 &.55 13-£5 3.70 10-£5 1&.25 —-—= -
Middle - - 14-%5 1&.25 - -

Bottom Reinforcement

Units: Width (£ft), Mmax (k-£ft), HEmax (£t), RAs {(in-~2), Sp (in)

Span Strip Width Mmax Hmax BsMin AsMan AsReqg SpFrov Bars
1 Column 13_50 Ze0.35 11.715 Z.591% 23.85 T7.45Z2 a.48 Z5-§5
Middle 13.50 173.5%¢8 11.715 2.591% Z23.958 4 _880 10.125 1&-£5
2 Column 12.50 132.74 15.750 2.5 23.85 3.85832 12.500 12-g5
Middle 12.50 58.49 15.750 Z.591% Z3.958 Z.441 1a.200 10-g§5 *3
3 Column 5.13 54.10 §.750 .755 14.413 1.435 1&6.250 &-§5 *3
Middle la.88 36.07 9.750 4.077 33.459¢ 0.584 16.173 la-g5 *3
NOTES:
*3 — Design governed by minimim reinforcement.

I EEEEE————
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Figure 27 — spSlab reinforcement output (column line 5A-5D.5)

fop Beinforcement
Units: Width (£t), Mmax (k-£t), HEmax (£t), &s (in~Z), Sp (in)
Span Strip Zone Width Mm=x Hmax AsMin AsMax AszReqg SpProv Bars
1 Column Left 10.50 215.50 0.750 Z.354 15. 344 a.Z83 G.ZZ5 Z1-§5
Midspan 10.50 a.0ao0 15_375 a.00a 15_344 0.000 a -
Right 10.50 438 g8l 30_000 Z.354 15_344 15_ 444 Z_68ls 50-§5
Middle Left 10._50 717 0.750 Z_.354 15_344 0.185 1&_350 B-§5 *3
Midspan 10.50 0.00 15.375 0.000 15.344 0.000 0.000 -
Right 10.50 185.54 30.000 2.354 13.344 4.873 2.175 le-g5
2 Column Left 10.50 438.1% 0.750 Z.354 15.344 1z 4 2.6l% S0-§5
Midspan 10.50 5.08 .T25 Z.354 15.344 0.z47 1&.35 8-§5 *3
Right 10.50 37Z.64 Z5_Z50 Z.354 15_344 11.136 3.354 39-§5
Middle Left 10.80 145.05 0_750 Z.354 15_344 4.10 8.175 le-g5
Midspan 10._50 3.03 10.725 Z_.354 15_344 a.08z 1&_350 B-§5 *3
Right 10.50 124.21 25_.250 2.354 15.344 3.471 10.0&2 13-%5
3 Column Left 10.50 400.&80 0.750 Z.354 13.344 12.074 3.354 35-§5
Midspan 10.50 0.00 15.Z10 0.000 15.344 0.0 0.000 -
Right 8.07 348.57 Z5.870 1.743 14.317 10.74& Z.788 35-§5
Middle Left 10.50 133.53 0.750 Z.354 15_344 3.740 10_08Z2 13-§5
Midspan 10.80 a.0aa0 5_Z210 a.a 15_344 0.000 d.4a0a -—
Right 13.73 115.13 28 _&70 Z_898e 24 _370 3_zz21 14_381 11-§5
4 Column Left 8.07 2598.0% 0.750 1.743 14.317 8.350 2.788 35-85
Midspan 8.07 54 Z2 &.05%5 1.743 14.317 Z.835 10.757 S3-£5
Right 8.07 15.82 15.320 1.74 14.31 0.43Z2 10.757 S-§5 *3
Middle Left 13.73 35.37 0.750 Z.598e Z4.370 Z.T48 14.381 11-§5 *3
Midspan 13.73 15_75 &_0535 Z_56e 24 _370 0.533 &_475 10-g5 *3
Right 13.73 0.52 15_320 Z_898e 4_370 0.014 18_473 10-g5 *3
NOTES:
*3 - Design governed by minimim reinforcement.

In order to create a more feasible layout a reinforcement grid was implemented over
the entirety of the slab for bottom reinforcing bars. 40% coverage was determined to
be the optimal balance between constructability and structural efficiency. All required
areas of reinforcement for the frames modeled in spSlab were brought into an Excel
spreadsheet from which the reinforcement area covering 40% of frames was
calculated. This calculated area proved to be the value for minimum reinforcement.
The reinforcement grid chosen was #5 bars spaced at 12 inches on center in each
direction. The additional reinforcing area required for each bay was then calculated,
any additional area required less than 0.04 inA2/ft. was considered negligible. All
additional reinforcement used were #7 bars. #7 bars were implemented in order to

clearly differentiate on site between the bars used for the grid and the add. bars. All
|
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top reinforcement will be #5 bars with varying spacing requirements. A Full
reinforcement layout can be seen in Figure 28 below.

Figure 28 — Reinforcement layout

7 = i ] ED i
BR1 Bl ves BRZ 8] re4 BRI ¢ Te 12 |

[

QJ fﬁ[ EJ REINFORCING SCHEDULE
| | owow | wm | rewrorome oemwL
| _ BRI BOTTOM (#) #7 BRS

TC1 TC1 TC1 aRg c1
—=0—|— ——=0—|— = = - B2 BOTTOM ) 7 oS
BR4 BOTTOM (3) #7 BARS
BRS BOTTOM (3) #7 BaRs
BRS BOTTOM (#) §7 BaRs
. . [ BR7  BoToM ) 7 s
BRY Te1 1erl TC2 RS BoTioW (2) #7 Bas
h_1C3 PEu- Ll __SA_-'i - __gD . Gél N[ BRY BOTTOM (1) §7 BARS
- I - I ' . |l E| BR10 BOTTOM (3) #7 BARS
BRI1 BOTTOM (3) #7 BaRs
i j BRIZ  BOTTOM ) §7 8RS
& Z BRI3  BOTIOM (2) #7 BaRs
™ ToP (2) #7 BARS
|r i o T2 0P (1) #7 BARS
h Tcz | BRI __é};l.__ __Téb__ LB °H 5 = 3 TP () 7 aars
fi1co < BRIl 8] o < BRIZ 8] et - BRI3 TC1 T et 12
1 i — m—] —1 e[ f— —] |— —
SECOND FLOOR FRAMING PLAN = &2 = =

SAE: 1/8 = 10"

PLAN NOTES:

1. SLAB CONSTRUCTION IS 10" NORMAL WEIGHT CONCRETE OF 4000 PSI COMPRESSIVE
STRENGTH WITH 60,000 PS! REINFORCING STEEL.

zsomu MATOFRENF(I'\‘CIIG VIILL BHSO& 0.C. NEACH DIRECTION CON“MJOUS.
NAL BOTTOM REl LE AS NOTED ON PLAN
ANDSI'W.LRUNFMICG.UHNTOOQ.IJW

3. TOP MAT OF REINFORCING WILL BE #5012" 0.C. IN EACH DIRECTION
ADDITIONAL TOP REINFORCING IN FORCING SCHEDULE AS NOTED ON PLAN
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E = = 7
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L Tes | <BRT T‘Zé 1 fv ché i BRB BOTTOM (@) 47 BRs
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p1C2 | = §T QT 0 —0— — q p— p— O 17 S
Tca | <ERH ELTC‘ = BRI2 Q[;m BRI ;21 e T ic
a £4 =
TYPICAL FLOOR FRAMING PLAN

SCALE: 1/8" = 1'-0

PLAN NOTES:

1. SLAB CONSTRUCTION IS 10" NORMAL WEIGHT CONCRETE OF 4000 PSI COMPRESSIVE
STRENGTH WITH 60,000 PSI REINFORCING STEEL.

ZNTI'OH MATOFRENF(RCIIB WILL Bﬂﬁﬂﬂ 0.C. NEACH DIRECTION CONTIMDUS.
NAL BOTTOM REl LE AS NOTED ON PLAN
ANDSI-lALLRIJNFRWCOLUMNTOOOLIJW

J.TOPMATOFREINFOROIWHLLBE 5012° oc IN EACH DIRECTION
TOP REINFORCING IN FORCING SCHEDULE AS NOTED ON PLAN
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Deflections

ACI 318-11 governs the minimum thickness of slabs in chapter 9. The minimum thickness
for a two way slab with drop panels using 60 ksi reinforcing is 1/36 for interior panels as
well as exterior panels with edge beams per ACI 318-11 Table 9.5(c). Therefore a 10”
slab may have up to a 30’ span. Slabs having a thickness less than this minimum shall
be permitted where computed deflections do not exceed the limits provided in Table
9.5(b) per ACI 318-11 9.5.3.4. Table 9.5(b) requires a deflection limitation of 1/360 due to
immediate live load only for floors not supporting or attached to non-structural
elements not likely to be damaged by large deflections as well as a limitation of 1/240
due to dead and live loads including long term loads for floors supporting or attached
to non-structural elements not likely to be damaged by large deflections. Figure 29
below highlights the spans requiring deflection calculations.

Figure 29 — Spans requiring deflection calculations : = i 4
4 2 .L_E ﬁu q
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Deflections of long spans along column line 2

Maximim Instantaneous Deflections - Direction of Analysis
Units: D {(in), Ig (in~4)
Frame Strips
Span Ddead Dliwe Dtotal Strip Ig LDF Ratico Ddead Dlive Dtotal
1 0.452 0.3357 0.845% Column 13085 0.800 1.138 0.514 0.452 0.59&%
Middle 7400 0.200 0.734 0.332 0.291 0.823
2 0.082 0.184 0.285 Column 13085 0.78l1 1.083 0.088 0.19% 0.287
Middle 7400 0.23% 0.87¢ 0.072 0.181 0.232
3 0.148 0.227 0.375 Column 13085 0.78l1 1.082 0.181 0.24%8 0.408
Middle 7400 0.23% 0.877 0.130 0.135 0.325
4 0.152 0.138 0.230 Column 12500 0.875 1l.0&2 0.1lg2 0.147 0.308
Middle 7400 0O.325 0.8%2 0.13% 0.1z23 0.25%5
5 -0.011 -0.0a08 -0.01% Column 8335 0.7Z6 1.7e8 -0.0z0 -0.014 -0.034
Middle 11365 0.274 0_485 -0.0058 -0.004 -0.00%
Maximim Long-term Deflections - Direction of Bnalysis
Time dependant factor for sustained loads = Z.000
Units: D (in)
Column Strip Middle Strip
Span Dsust Lambda Dos Dos+lu Deos+l Dtotal Dsust Lambda Dcs Doa+lu Deoa+l Dtotal
1 0.514 2Z.000 1.027 1.47% 1.47% 1.5%33 0.331 Z.000 0.883 0.554 0.354
2 0.088 Z.000 0.177 0.378 0.37¢ 0._484 0.071 Z.000 0.143 0.304 0.304
3 0.1l Z2.000 0.3z21 0.5&7 0.5&7 0.727 0.130 Z.000 0.2&0 0.45% 0.45%
4 0.1lgz Z.000 0.323 0.470 0.470 0.831 0.13g Z.000 0.271 0.354 0.354
5 -0.020 2.000 -0.040 -0.054 -0.054 -0.073 -0.005 Z.000 -0.010 -0.014 -0.014
Deflections
ColumnLine| Span |Allowable live|Actual Live | Allowable Total | Actual Total | Design Result
2 3 1.01" 0.406" 1.53" 0.73" Pass
n n n n
2 4 1.13 0.308 1.69 0.63 Pass

|
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Deflections of long spans along column line 3

Maximum Instantanecus Deflections - Direction of Analysis
Units: D {(in), Ig (in~4)
Frame Strips
Span Ddead Dlive Dtotal Strip Ig LDF EHatio Ddead Dliwve Dtotal
1 0.0ls 0.00% 0.025 Column 9750 0.738 Z.103 0.034 0.018 0.052
Middle 18050 0O.Z&Z 0.404 0.0a7 0.003 0.010
2 0.0%6 0.05% 0.155 Column 13300 0.&75 1.350 0.130 0.07% 0.20%
Middle 12300 0.325 0.850 0.0g2 0.038 0.101
3 0.055 0.047 0.106 Column 12300 0.&75 1.350 0.080 0.0&4 0.144
Middle 13300 0.325 0.850 0.038 0.031 0.083
4 0.222 0.343 0.570 Column 13300 0.&75 1.350 0.25% 0.471 0.770
Middle 13300 0.325 0.850 0.144 0.227 0.371
5 -0.007 -0.008 -0.012 Column 2750 0.738 7.455 -0.054 -0.042 -0.05%&g
Middle 25050 0.ZeZ 0.2351 -0.002 -0.002 -0.004
Maximim Long-term Deflections - Direction of Znalysis
Time dependant factor for sustained loads = Z.000
Units: D {im)
Column Strip Middle Strip
Span Dsust Lambda Dos Dos+lu Deoa+l Dtotal Dsust Lambda Dcs Dos+lu Deos+l Dtotal
1 0.034 2.000 0.0g3 0.087 0.087 0.1z21 0.007 2Z.000 0.01 0.o17 0.017 0.0z3
2 0.130 Z.000 0.Z5% 0.335 0.333 0_488 0.082 2Z.000 0.125 0.18&3 0.183 0.22%
3 0.080 Z.000 0.1g0 0.223 0.223 0.303 0.038 2Z.000 0.077 0.108 0.108 0.14%8
4 0.233 Z.000 0.558 1.0&%9 1.0ge3 1.3&8 0.144 Z.000 0.zgs 0.515 0.515 0.&8559
5 -0.054 2.000 -0.108 -0.150 -0.150 -0.2058 -0.00 2Z.000 -0.004 -0.00e -0.00% -0.008
Deflections
Column Line| Span |Allowable live|Actual Live | Allowable Total | Actual Total | Design Result
3 3 1.01" 0.14" 153" 0.30" Pass
n il n n
3 4 1.13 0.770 1.69 1.37 Pass
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Deflection of long spans along column line 4

Maximim Instantaneous Deflections - Direction of Bnalysis
Units: D (im), Ig (in"4)
Frame Strips
Span Ddead Dlive Dtotal Strip Ig LDF Ratio Ddead Dlive Dtotal
1 0.225 0.43Z 0.657 Column 13500 0.731 1.4eZ 0.323 0.83Z 0.380
Middle 13500 0.269% 0_538 0.121 0.232 0.353
z 0.075 0.055 0.130 Column 13500 0.675 1_350 0.102 0.074 0.17&
Middle 12500 0.225 0.8&50 0.045% 0.038 0.085
3 -0.005 -0_004 =0.005% Column 8125 0.738 2Z_.451 -0_012 -0_00% -0_021
Middle 18875 0.262 0.375 -0.002 -0.001 -0.0023
Maximum Long-term Deflections - Direction of Anslysis
Time dependant factor for sustained loads = Z_.000
Units: D {(im)
Column Strip Middle Strip
Span Dsust Lambda Deos Dost+lu Des+l Dtotal Dsust Lambda D= Dos+lu Des+l Dtotal
1 0.323 2.000 0857 1.283 1.283 0.121 2.000 0.242 0.474 0.474
2 0.102 Z_.000 0_203 a_z77 0_277 0.37% 0.04% Z_000 0.0%8 0.133 0.133 0.182
3 -0.012 2_000 -0_025 -0_034 -0_034 -0_04¢ -0_.002 2_000 -0.004 -0_005 -0_005 -0_007
Deflections
Column Line| Span |Allowable live|Actual Live | Allowable Total | Actual Total | Design Result
] n n ] B
4 1 1.02 0.96 1.54 1.62 Fail

spSlab calculates a deflection greater than the permissible per ACI 318-11 due to an
inability to accurately model the masonry bearing wall along column line 3. The
masonry bearing wall not only shortens the tributary area of column A4 by extending
down past column line 3, but also provides a support condition extending nearly half
the span length. Therefore by inspection the bay passes deflection criteria as the
calculated value is only marginally higher than the allowable.

]
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Deflection of long spans along column line 5

Maximum Instantanecus Deflections - Direction of Anelysis
Strips
Ig LDF Ratio Ddead Dliwve Dtotal
1 0.1a7 0.1534 0.3l Column 10900 0.730 1.45% 0.Z44 0.z283 0.527
Middle 10800 0.270 0.541 0.0%0 0.105 0.1355
2 0.052 0.037 0.08% Column 10800 0.&75 1.350 0.071 0.043 0.1z0
Middle 105900 0.3Z5 0.850 0.034 0.0z24 0,05
3 0.037 0.057 0.154 Column 10800 0.€75 1.350 0.131 0.a77 0.208
Middle 10900 0.325 0.8&50 0.083 0.037 0.100
4 -0.007 -0.004 -0.010 Column 8067.5 0.730 1.872 -0.013 -0_008 -0.021
Middle 13732.5 0.270 0.42% -0.002 -0.002 -0.004
Maximim Long-term Deflections - Direction of Rnalysis
Time dependant factor for sustained loads = Z_.000
Units: D (im)
Column Strip Middle Strip
Span Dsust Lambda Dcs Des+lu Des+l Dtotal Dsust Lambda Dcs
1 0.z44 Z_000 0.488 a.771 a.771 a.030 Z.000 a.181
z 0.071 2.000 0.141 0.1531 0.131 0.034 2.000 0.088
3 0.131 2.000 0.zaz2 0.335 0.3335 0.083 Z.000 0.1Z2%
4 -0.013 Z.000 -0.02& -0.034 -0.034 -0.003 Z.000 -0.00&
Deflections
Column Line| Span |Allowable live|Actual Live | Allowable Total | Actual Total | Design Result
n Il n n
5 1 1.02 0.57 1.54 1.02 Pass
n n n ]
5 3 1.13 0.21 1.69 0.46 Pass

]
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Deflection of long spans along column line 6

Maximim Instantaneous Deflections - Direction of Bnalysis
Units: D (in), Ig i(in~4)
Frame Strips
Span Ddead Dlive Dtotael Strip Ig LDF Ratio Ddead Dlive Dtotal
1 0.177 0.233 0.410 Column 14883.4 0.5814 1.083 0.152 0.252 0.444
Middle 3500 0O.lse 0.333 0.185 0.217 0.382
2 0.07% 0.08% 0.188 Column 1488%.4 0.78% 1.050 0.083 0.0593 0.177
Middle 3500 0.211 1.058 0.054 0.0594 017
3 0.131 0.184 0.215 Column 14883.4 0.788 1.048 0.137 0.1593 0.330
Middle 3500 0.212 1.084 0.140 0.13& 0.335
4 -0.00% 0.0032 -0.008 Column €235 0.875 1.350 -0.008 0.005 -0.011
Middle €235 0.32Z5 0.850 -0.004 0.00z -0.005
5 0.003 -0.001 0.003 Column 115€2.3 0.863 1.181 0.003 -0.001 0.004
Middle 2710 0.132 0.788 0.00z2 -0.001 0.003
3 0.020 0.011 0.031 Column £235 0.724 1._447 0.02% 0.01& 0.045
Middle €235 0.27e 0.553 0.011 0.00& 0.017
Maximmm Long-term Deflections — Direction of Rnalysis
Time dependant factor for sustained loads = Z.000
Units: D {im)
Column Strip Middle Strip
Span Dsust Lambda Dcs Des+lu Dcos+l Dtotal Dsust Lambda Dcs Des+lu
1 0.1%1 2.000 0.383 0.835 0.835 0.1e5 2.000 0.330 0.547
2 0.083 2.000 0.1€8 0.280 0.280 0.084 Z2.000 0.18€8 0.282
3 0.137 Z.000 0.275 0.488 0.488 0.140 2.000 0.27% 0.475
4 -0.01e Z.000 -0.032 -0.0z7 -0.027 -0.008 Z.000 -0.015 -0.013
5 0.005 Z.000 0.010 0.00% 0.00% 0.003 Z.000 0.007 0.00&
& 0.023 Z.000 0.057 0.073 0.073 0.011 2.000 0.0z22 0.0zg
Deflections

Column Line| Span |Allowable live|Actual Live | Allowable Total | Actual Total | Design Result
5 1 1.02" 0.44" 1.54" 0.82" Pass
5 3 1.13" 0.34" 169" 0.61" Pass

]
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Column Design

The redesign focused heavily on keeping the existing column layout, only changing one
column location as noted earlier. The original design had a floor to floor height of 15'-2"
for floors 1-4 with a fifth floor height of 18’-2". The redesign regularized the floor to floor
height to 15'-6" typical giving an overall building height of 77'-6" as compared to the
original buildings two varying heights of 73'-4" and 79'-0". Column geometry and
reinforcement layout will not change throughout the height of the column and as such
all columns were designed at base level. This design decision was made due to the
buildings low height and live loads. Four column locations were investigated for design
in order to balance constructability and structural efficiency. These locations included
two interior columns and two exterior column. Out of the interior columns, one location
was selected for having the largest tributary area while the second location was
selected for having large tributary widths in two direction coupled with small tributary
widths in the opposing directions likely leading to biaxial bending. The exterior column
locations were both selected for having large tributary widths, one of these was also a
corner column which could also experience the effects of biaxial bending. All columns
were designed as 18" square using spColumn. spColumn produced the same
reinforcement layout for both exterior columns, and produced similar reinforcement
layouts for each of the interior columns; as such the redesign will utilize one layout for all
exterior columns and one layout for all interior columns. All four column designs
produced by spColumn were verified by hand plotting a minimum of two points on the
column interaction diagram. These calculations are available in Appendix B.

Exterior Column Design

Exterior columns will have 4 #9 tied vertical bars

providing a reinforcement utilization of 1.235% as
seen in Figure 30. Figure 31 below represents the .
column interaction diagram for exterior columns.

Figure 30 — Exterior Column
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Figure 31 — Exterior Column Interaction Diagram
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Interior Column Design

Interior columns will have 16 #9 tied vertical bars providing a reinforcement utilization of
4.94% as seen in Figure 33. Figure 34 below represents the column interaction diagram
for interior columns.

Figure 33 — Interior Column Design
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Figure 34 — Interior Column Interaction Diagram
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Non-Sway

Slenderness effects were ignored in the design of both interior and exterior columns.
Slenderness effects are permitted to be neglected if the design meets the criteria in ACI
318-11 section 10.10.1. This section has criteria dependent on whether or not members
are braced against sidesway. It also shall be permitted to assume a story within a
structure is nonsway if the section 10.10.5.2 is met. The column design for The Primary
Health Networks new Medical Office Building in Sharon, PA met all requirements

permitting slenderness effects to be neglected. All relevant calculations can be found
in Appendix B.
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Shear Wall Design

®
The original design featured Ivany block ETBB’{ ZO T ¥
Integrated Building Design Softw:

masonry shear walls that also acted as

D
)

masonry bearing walls. As previously
mentioned the redesign intends to retain
the original plan layout within reason and
as such will keep the original shear wall
locations. The redesigned shear walls will

also function as concrete bearing walls in ».
order to retain the original number of
columns. The proposed solution intended
to compare the efficiency of the existing

\

masonry shear walls to the redesigned \
\
\

'

concrete shear walls. This is not feasible
due to anincrease in the concrete
compressive strength, and more
importantly a drastic increase in overall
building weight due to the change from
steel to concrete. All concrete shear walls
were modeled using ETABS 2013.
Discrepancies between hand calculated %
seismic loads and loads from ETABS stem !

from the building period. Hand calculations used the approximate period where as
ETABS calculated the exact period which led to a difference in the Seismic Response
Coefficient (Cs). The exact period calculated by ETABS was used in design.

RN

A

Design & Modeling Assumptions:

e Cracked sections

¢ Thin shells

e 12" thick

e Fully fixed af base level

Due to the increased building weight seismic loads controlled the lateral design. Seismic
loads were calculated in ETABS per ASCE 7-10 and can be found in Appendix B. Each
floor was modeled as a diaphragm having zero mass. The building mass at each floor
level was then added as a point mass at the floor levels center of mass. The buildings
seismic loads were calculated by hand using ASCE 7-10 and compared to the loads
determined using ETABS to verify the model, all relevant seismic calculations can be
found in Appendix B.
|
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Shear Wall Reinforcement Design

The reinforcement layout was designed using the simplified C&T method in ETABS. Figure
35 below shows the shear wall layout.

Figure 35 — Shear wall locations
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Shear Wall 1 (CW1)

Figure 36 — CW1 reinforcement layout
- 19-0" #d (@ 4"
#41 @ 4" #4 @ 13"
D2-#7 22-#7

F1
14-#7 (EF)

As shown in figure 36 above shear wall 1 has horizontal reinforcing of #4 bars at 13" on
center coupled with a grid of 14 #7 bars vertical throughout. The main flexural
reinforcing consists of 22 # 7 bars each side tied with #4 bars at 4" on center. This layout
is consistent throughout the full wall height as shown in Figure 37 below.

Figure 37 — CWI Elevation and reinforcement detail
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e
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Shear Wall 2 (CW2)

Figure 38 - CW2 reinforcement layout

- 240" >
18-#7 (EF)

F1
# @ 4" # @3
# @ 4"

As shown in figure 38 above shear wall 2 has horizontal reinforcing of #4 bars at 13" on

center coupled with a grid of 18 #7 bars vertical throughout. The main flexural

reinforcing consists of 26 # 7 bars each side tied with #4 bars at 4” on center.

Shear Wall 3 (CW3)

Figure 39 — CW3 reinforcement layout

240" -
26T 18-#7 (EF) 26-#7
F1
4 @ 4" # @ 13
# @ 4"

As shown in figure 39 above shear wall 3 has horizontal reinforcing of #4 bars at 13" on
center coupled with a grid of 18 #7 bars vertical throughout. The main flexural
reinforcing consists of 26 # 7 bars each side tied with #4 bars at 4” on center.
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Shear Wall 4 (CW4)

Figure 40 - CW4 reinforcement layout

24I_DII
1847 (EF)

@ 4" @ 13"
# @ 4"

As shown in figure 40 above shear wall 4 has horizontal reinforcing of #4 bars at 13" on
center coupled with a grid of 18 #7 bars vertical throughout. The main flexural
reinforcing consists of 26 # 7 bars each side tied with #4 bars at 4” on center.

P-Delta effects

P-delta effects on stories are not required to be considered where the stability
coefficient as determined by ASCE 7-10 12.8-16 is less than 0.10.

LAl (12.8-16)

- 1"’:': h.-. X I:‘r:.l'

To determine if p-delta calculations were necessary equation 12.8-16 was applied to
the worst case location, story 1.

_ 10427 % 0.000611 * 1
"~ 315.337 %155 % 4

© =0.00033<0.10

Permitted to neglect P-Delta Effects
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Structural Summary

The redesign consists of 10" two way slabs with drop panels and edge beams. Drop
panels are typically 18" thick and 9’ square. Edge beams are 18" wide and 18" deep.
The slabs were modeled using spSlab; columns were modeled using spColumn. Al
columns are 18" square. All concrete has a compressive strength of 4000 psi. The lateral
system redesign of concrete shear walls was modeled using ETABS 2013 and kept the
geometry of the existing lateral system.

The structural redesign meets all requirements for strength and serviceability. The overall
structural depth was reduced from an average of 30" to 18", a reduction of 40%.
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Architecture Breadth

Figure 41 — Existing Facade
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The Background

The new medical office building for The Primary Health network will be the first
commercial construction project in Sharon since 1969. The project, as rendered in
Figure 41, is infended to help revitalize the town and a major challenge will be bringing
modern architecture that also acknowledges the surrounding buildings. Downtown
Sharon is dominated by brick facades with glazed storefronts and as such it was
necessary to find a more modern material that could also compliment the surrounding
architecture. A number of materials were considered, including brick, concrete, glazing
systems, synthetics and terra cotta. The materials were compared to typical buildings in
downtown Sharon and it was determined that a combination of terra cotta panels and
glass curtain wall would best compliment the surrounding buildings while breathing
fresh life into the area.

Figure 42 — Tsinghua Law Library
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Figure 43 — Diana Center at Barnard College

The Inspiration

The Tsinghua Law Library and the Diana Center at Barnard College (Figures 42 & 43
above) provided inspiration for the redesign. Both buildings have a strong fundamental
concept of the mixing solid and void. This concept inspires wonder as the buildings
appear to not be structurally sound. The mixing of solid and void also stands to
represent the mixing of new and old in the city of Sharon. The building will be
recognized regardless of situation in the small fown since it's the first new construction in
46 years; as such to not acknowledge the vast gap would create an unsettling
atmosphere. The gap in construction, in architectural advance, is represented by the
void and is being encompassed by the modern materials and shapes represented by
the solid.
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Figure 44 - Site Model

The Process

Revit 2015 was chosen as the modeling software due to its flexibility in design and ability
to integrate with other programs. The building site was modeled between W State
Street and E Silver Street from the Shenango River to N Railroad Street. The sites
topography was brought intfo Revit from Google Earth to accurately represent the
contours of the area. The buildings main faces in terms of entrance and sight lines are
looking to the north and east respectively, as such all buildings large enough to be seen
from the locations previously mentioned were modeled generically as blocks having
brick facades. Streets, parking lots, and landscapes within these views were also
modeled to give a more realistic feel. The full building site model can be seen in Figure
44 Above.

I EEEEE————
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Figure 45 — North East View

ulml!l“

Figure 46 — North View
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The Model

The buildings main architectural components are terra cotta panels coupled with a
glass curtain wall. The vertical strips are intended to increase the buildings perceived
height in an attempt to inspire ambition. The main architectural feature is the diagonal
glass strip that steps up each floor starting at the bottom west corner of the south
facade climaxing at the top east corner. The strip when lit at night creates the illusion of
the void discussed previously, allowing for the remaining solid sections to create the
illusion of enclosure. The increased glass area allows for more daylight into the spaces
as well as giving the building an overall lighter appearance as compared to the original
facade.
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Construction Management Breadth

Background

The new medical office building for The Primary Health Network was a project driven by
cost. The budget for the project was small and tight, as such efficiency was paramount
in every aspect of design. To determine if the redesign is fruly feasible a cost
comparison between the changes in structural system as well as facade must be
accounted for. Furthermore the change from steel to concrete could drastically effect
the construction timeline. The existing lateral system of masonry shear walls is fully
grouted and has the same dimensions as the redesigned concrete shear wall system, as
such the cost difference between the systems can be considered negligible and was
not included in the cost comparison.

Cost Estimate

RS Means 2015 Facilities Cost Data was used to estimate the cost of the new structural
system. The components included in the estimate were all concrete slabs, beams,
columns, rebar, finishing, placement, formwork, and concrete material. The estimated
costs of the slabs was taken from section 03-30 1950 for elevated slabs with 30" spans
having a load of 125 psf. This line item includes formwork with an average of four uses,
grade 60 rebar, Portland cement type 1, placement and finishing of the slabs. The line
item for columns was found by linearly interpolating between references 03-30 0820
and 03-30 0920, columns 16"x16" and 24"x24" respectively, to obtain values for 18"x18"
columns with average reinforcing between 2-3%. The line item for beams was taken
from section 03-30 0350.

Component crew Unit total including o&p Total (Unit) Location Modifier Expected Cost
Elevated slab® |c-14b C.Y. B35 2515 0.889 51,419,755.23
Columns (18x18]c-14a C.Y. 1712.5 252 0.889 5383,647.95

I EEEEE————
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The location multiplier was also taken from RS Means Facility Cost Data 2015 for New
Castle Pa, the closest listed location. The cost estimate for the existing building was
obtained from John N Gruitza associates and can be found in Appendix D. The line
items relevant to the steel structure were taken from the estimate and can be seen
below.

Steel System

Component Line# Walue

Structural Steel 25 51,029,286
Misc. Steel 20 5192,500
Interior Columns B2 523,259
Exterior Columns 63 564,726
Structural 5tuds 49 5408,700
Total 51,718,471

Structural Cost Comparison

Figure 47 - Structural Cost Comparison

Concrete Vs Steel Figure 47 shows the relative costs of

Structure each structural system. It was

$2,050,000.00 determined that the change to a
$2,000,000.00 concrete structure would result in an
$1.950,000.00 approximate increase of 12.44% in
$1,900,000.00 building cost for structural systems.
$1.,850,000.00

$1.800,000.00

$1.750,000.00

$1.700,000.00

$1.650,000.00

$1,600,000.00

$1.550,000.00
Concrete Steel
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Architectural Cost Comparison

RS Means Facility Cost Data 2015 was also used to determine the cost of the new
architectural facade. The facade components included a terra cotta panel system
reference 04-21 0750 and an architectural glazing system reference 08-44 0150. These
line items include all required fasteners and labor costs.

Facade
Component crew Unit total including o&p Total (Unit) Location Modifier Expected Cost
Terra Cotta d-8 s.f. 11.9 16419.6 0.889 5195,393.24
Glazing h-1 s.f. 72.5 24629.808 0.889 51,785,661.08
Total 51,981,054.32

The line items relevant to the architectural facade were taken from the existing cost
estimate and can be seen below.

Facade
Component Line # Value
EFIS 38 $161,129
Brick 40 5307,987
Windows 43 5401,500
Total 5870,616

DANIEL E GOFF
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Facade Cost Comparison

Figure 48 — Facade Cost Comparison

Redesign Vs Existing
Facade

$2.500000.00 Figure 48 shows the relative costs of each

$2 000.000.00 foc;o.de system. It wgs determined T.ho’r the
architectural redesign would result in an

$1.500.000.00 approximate increase of 127.54% in building
cost for facade systemes.
$1,000,000.00
$500,000.00
$0.00
Fedesign Existing
Summary

The overall change in building costs from the redesigns would result in an increase of
$1,324,275. Due to the cost sensitive nature of the project this increase is unacceptable.
The structural redesign resulted in a minor increase to the budget and is considered a
feasible option. The architectural changes to the project resulted in a comparatively
large increase to the budget and as such cannot be considered a feasible redesign.
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Construction Schedule

A construction schedule for the redesigned concrete structure was created using
Microsoft Project 2013. The schedule includes all structural items listed previously in the
cost estimate. Durations were calculated based on the daily output from the
recommended crews for each section. The crew recommended for concrete line item
slabswas “c-14b.” The crew recommended for both columns and beams was “c-14a.”
Crew c-14b conisists of 1 Carpenter Foreman (outside), 16 Carpenters, 4 Rodmen, 2
Laborers, 2 Cement Finishers, 1 Equipment Operator (Medium sized), 1 Gas Engine
Vibrator, and 1 Concrete Pump (Small). Crew c-14a has one less Cement Finisher than
Crew c-14b. Due to the large size of the recommended crew, only one crew was
implemented for each task. The total duration for each item was then broken down into
a per floor basis. The edge beams should be poured integrally with the slab, as such
slab and beam durations were considered as one duration even though they are listed
as individual line items. The duration for slab + beams for each floor is just under two
days, the duration for columns is only one day. The concrete will need a minimum of
four days curing time before it can support work on the next floor level; as such
concrete curing was added into the schedule so that there is a minimum of four days
between the pours of respective elements. The existing projects construction schedule
could not be atftained, as such no comparison between schedules can be made;
because of this the project start date was set to May 11, 2015 to provide optimal
conditions for concrete curing. This eliminates the need to heat or protect the
concrete during the curing process. Because the schedule only incorporates the
concrete structure the crifical path follows the construction schedule exactly.

]
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ID [Task Name Ma) | June | July
5/10 ﬂ 5117 | 524 | 5131 , 617 , 6/14 | 6/21 | 6/28 | 75 , 12 , 719 |
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13 3rd FLR P ——————————
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19 4th FLR 6116 e — th FLR
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21 Beams 6116 2
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T2 | 5th FLR 231 5th FLR
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a1 | Beams 6/29 f2ida Beams
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B ROOF 713 P — ROOF
32 Slab 713 §2Z4E Slab
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Milestone * Rolled Up Progress Inactive Milestone Manual Summary P—
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Conclusion

The report contains an overview of the building site, size, architecture and structure in
the first portion. An alternate solution to the structural framing of the building is offered
and then explored in detail. A two way flat slab with drop panels and edge beams was
designed for strength and serviceability requirements using spSlab and verified with
hand calculations. These slabs are supported by concrete columns modeled in
spColumn and verified with hand calculations.

The existing lateral system consists of Ivany Block masonry shear walls which were
redesigned as concrete shear walls. The lateral system was modeled using ETABS 2013.
The redesign focused heavily on keeping the original column layout with marked
exceptions. The change to a concrete system resulted in drastically increased Iateral
loads due to seismic, these loads were calculated by ETABS and verified by hand.

The structural redesign met all requirements for strength and serviceability while also
reducing the overall structural depth by 40%.

Sharon, Pa hasn't had a commercial construction project since 1969. This gap in
construction results in an even more pronounced gap in architecture. The new medical
office building has to be modern enough to breathe new life into the city while
acknowledging the surrounding buildings in order to mesh well with the community. The
building’s facade was redesigned in order to better accomplish these goals. The
building and site were modeled using Revit 2015.

The Primary Health Network had a very tight budget for this project; efficiency played a
leading role in all aspects of design. The change in building structure as well as the
change in building facade result in an equivalent change in building cost which must
be accounted for to determine the feasibility of the redesign. The structural redesign
resulted in a 12.44% increase in building cost, while the facade redesign resulted in a
127.54% increase.

A building construction schedule was created for the redesigned structural system only
using Microsoft Project by referencing the information found in RS Means Facility Cost
Data 2015.

The structural redesign reduced the overall structural depth with only minimal impact on
cost; therefore it is a feasible design. The change in facade resulted in a drastic
increase in cost and therefore is not a feasible design with the buildings current budget.
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Appendix A
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Center of Rigidity Calculations
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Wind Loads
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Seismic Loads
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Slenderness Effects
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Corrections to Seismic Analysis
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Column Load Takedowns
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Column Interaction Verifications
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Typical Exterior
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Output from ETABS

Structure Data

Story Diaphragm

Roof
Story4
Stary3
Story2
Stary1

m
m
m
]|
m

Mass X
Ib-s2ift

[alalat-pellaie)
7281334
7281334
¥2813.24
72200.85

Story

Roof

Stary3

Stary1

Mass ¥
Ib-s2ift

[ilalatsanllaee)
T2813.24
T2813.24
7231324
T2200.85

Table 1.7 - Centers of Mass and Rigidity

XCM
ft

73711
7375
TiTNME
T3.7215
737198

YCM
ft

BE.0203
BE 0164
BE 0164
5B.0164
BE 0164

Cumulative Cumulative

X
Ib-s2it
GO0EZ 60
13040604
21230032
285122.72
3E30IZET

Y
Ib-s2/it
GOGEZ 60
13040804
212308.32
28512272
36303257

Table 1.8 - Mass Summary by Diaphragm

XCCM
ft

73711
T3.7185
TiaTiaz

T3.719
TaTioz

Mass Moment X Mass
Diaphragm I“hij:; I":::; of Inertia Center
kip-ft-s2 ft
D1 6663285 | 0063288 177438173 73N
D1 T2813.34 7281334 1E3E21.0816 717215
D1 T2813.34 | 7281334 | 1E3E21.0816 71715
D1 T2813.34 7281334 183621.89816 737215
D1 7820025 | 7880035 | ZDREVEAOTEG 77108

Table 1.9 - Mass Summary by Story

Story

Roof
Stary4
Story3
Story2
Stary1

Base

ux
Ib-s2ift
TIE02.94
TE210.44
TO210.44
TE210.44
B5206.95

41

uy
Ib-s2ift.
T2E02.84
TH210.44
TE210.44
TE210.44
85206.85

411

uz
Ib-s2ft
0

1]
0
1]
[
1]

YCCM
ft

REO203
5E.0183
REO17E
BEO1T3
BE 0171

¥ Mass
Center

5E.0203
580164
EE.0164
SE.0164
EE.0164

XCR
ft

ER.0327
BB .5785
33 501
£7.3384
£3.2350

YCR
ft

453546
453704
45 4287
45.4052
45,8340
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ASCE 710 Auto Seismic Load Calculation

This zalzulation presents the automatically generated lateral ssismic loads for load pattern Seismic-z according to
ASCE 7-10, as calculated by ETABS.

Direction and Eccentricity
Direction = Multiple
Eccentricity Ratio = 5% for all disphragms

Structural Period

Pericd Caleulation Method = Program Calculated

Coefficient, G, [ASCE Table 12.8-2] Cy = 0,021t
Coefficient, = [ASCE Table 12.8-2] x =075

Struciure Height Above Base, b hp =775
Long-Perod Transition Pericd, T, [ASCE 11.4.5] T, = &sec

Factors and Coefficients

Response Modification Factor, B [ASCE Table 12.2-1] R=4
Systemn Qwerstrength Factor, 0, [ASCE Table 12.2-1] g =25
Deflection Amplification Factor, C, [ASCE Table 12.2-1] Cya=4
Importance Factor, | [ASCE Table 11.5-1] =1

S5 and 51 Source = User Specified

Mapped MCE Spectral Response Acceleration, 5, [ASCE 11.4.1] 5; = 0.17g

Mapped MCE Spectral Response Acceleration, 5, [ASCE 11.4.1] 5, = 0.055g

Site Class [ASCE Table 20.3-1] = D - Stiff Sail

Site Coefficient, F, [A5CE Table 11.4-1] Fga=18
Site Coefficient, E_ [ASCE Table 11.4-2] F,=24
Seismic Response

MCE Spectral Response Acceleration, S,.

[ASCE 11.4.3. Eq. 11.4-1] Suz = FaSs Swe = 0.272g
pacE 145 Bt ez T S =R Sy = 0.122g
oo Speel Resprse Accelreon s o2,
ASCE 11 a4 En t1ad o g = Sos = D085
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Equivalent Lateral Forces

Spe
Seismic Response Coefficient, C; [ASCE 12.8.1.1, Eg. 12.8-2] Ce= B,
(1)
c _ B
[ASCE 12.82.1.1, Eg. 12.8-3] Emm = o
Tiyl
[ASCE 12.8.1.1, Eg. 12.8-5] Cpmn = mae(D044 551, 0.01) = 0.01

{:an = ':: = ':E'nur

Calculated Base Shear

Direction Period Used C W 'u'
[sec) (kip) (kip)
x il 3] OS2 | 1373835 | 5155580
Nil i3 WL | 12vdeda | 515,258
X+ERn Y [l 0.024772 | 1272035 | 515339
T +5EE X i3 WL | 12vdeda | 515,258
¥-Eop Y [l 0.024772 | 1272035 | 515339
Kl =7 i3 WL | 12vdeda | 515,258
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Applied Story Forces

Lataral Logd o Srafes - X Lidaral Losd 1o Srofes - ¥
Finol - 106521 kipy ool - ]
gl 4 B4 Tabp Sl
B B Sn
Fy) Iy e
Sy b TR - S
Syl -.éy'.!' Ty
Blass i i i i i i i 1 Gians i i i i i i i ]
0 15 30 45 60 TS W 1085130 O 1% 35 &% 60 TS 80 105 130
Forca, kip Forca, kip
Story | Elevation | X-Dir | Y-Dir Story | Elevation | X-Dir | ¥-Dir
it kip kip it kip kip
Roof 7.5 106521 [u] Roal T1.5 [u] 106521
Ty [ T8.785 1] =ionye [ 1] EH.755
=toryd 44.5 B2.973 [i] Shonvd 45.5 [i] B62.973
Ehanyd 3 8007 1] Ty 31 1] 8.007
=y 155 18206 1] Ty 15.5 1] 1558
Base 0 1] u] Gase 0 u] 1]
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Appendix D
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Existing Cost Estimate

B3/26/2015 15:89 72498139538 JOHN N GRUITZA ASSOC
|

| PAGE 82/03
|
3 Page 1
To(OWNER): Primary Healh Froject: New Dufiding Application Ne: 2
X P.O, Box 718 H 118 Vine Avenus Trwolos No: 3107
shacon, PA 16146 | Sharon, PA 16348 Paiod Tot 2/5/2015
From: Hudson Coostyuction, Tne. Vis(Achitact)e
1626 Duteh Lans ] Archiects
Tarmitage, PA 16148 Deojact Mo
fnyoice Dake: 2/5/201%
Contract Date:
1. ORIGINAL CONTRACT SUM. wupcsssicsmsanimsiseesns § 14657,624.00
CHANGE ORDER BUMMARY ADDITICHS |  BEDULTIONS 2. Nk change by (HaRg0 OdIS.m. uumrmaisscesissan 0.00
3. CONTRACT SUM TO DATECLING 1 4+~ Duuerrrrminned  14657,624.00
Approved previow merths 0.00 ; 000 4, TOTAL COMPLETED & STORED TO DATE. .o $  1,390,840.58
Approved thig monith 000 | om 5. RETAINAGE $ 13308410
1 5. TOTAL EARNED LESS RETAINAGE s v i 1242, 756.83
TOTALS 0.00 a.00 ‘&Iﬂﬂa-moﬂ
7 PREVIOUS CERTIFICKTES FOR PAYMENT.....$ 482,50.45
Net change by dvnge Drders 0.00 (ke 6 froon pitor Certificate)
B GALES TAX. $ 0.00
0. CURRENT PAYMENT DUE-...ccnscmmrorssmcarsenssesssirs 7E0,163.43
10, BALANCE TO FINISH, PLUS RETAINAGE menens §  13414,867,12
(Ling 3 les= Lbe 6)
A [ c D E ¢ G W 1
TTEN DESCRIFTION OF WORK SCHEDULED WORK COMPLETED MATERIALS, TOTAL % | OMANCETO | RETAINAGE
NO. VALUE PRESTNTLY | coMmiETED |G/C| FROSH (CG)
FROM PREV. STORED (Nok | AND STORZD TO
JOPLICATION | THISPERIOD | InDorE) | DATE(D+E+F)
(0+8)
ot GENERAL CONDTTIONS 24,5054 ®,02.68 |° 000 751002 | 18 33491998 7,351.90
@ PERMIT 26,817.00 0,00 28,817.00 0,00 2,881,770
0 | POWER COMPANY FEES 27,500,00 0.00 0.00 27,300.00 | 4 0.00 2,
04 RENOVATE PARKING GAFAGE 0.00 6354,062.00 0.00 634,062.00 | M 17842200 63,406.20
05 UTILITIES 206,260.00 101,540,00 0os | 30800000 | 100 0.00 10,800,00
05 DEMOLITION 48,000.00 .00 0.00 1 0.00
o7 | SITE DEMOLITION 539,60 9,639.60 0.00 19,21920 | 80 1285250 1,927.92
8 | EROSIOK CONTROL Q.00 0.00 467500
08 | SITEWORK 0.00 25,073.90 008 2507390 | 1 225,665.10 2,507.39
10 | STORM SYSTEM 0. a.00 000| o 18,501.00 0.00
1 SYSTEM 0.00 000 0.00 00| 0 1,T16.00 0.00
12 | WATER SERVICE 0.00 0.00 0.00 x| o 0.00
13 | PHONE AND CABLE CONDUITS 0.00 5,290.00 0.00 528000 | %0 132000 2800
4 | sme 0.0 000 000 62,974.00 0,00
15 | ASPHALT PAVING 000 0.00 0.00 6.00 241100 0.00
I8 | PATCH PAVING 0.00 0.08 4,00 coal| 0 8,560.00 0,00
17 | TRARICSIGNS 0,00 a0 0.0 om| o 0.0 0.00
18 | DUMPSTER ENCLOSURE 0.00 a.00 0.0 000| o 18,5050 0.00
190 0.00 0.00 0.00 0.0 3,300.00 040
20 | LANDSCAPING 200 0.00 0,00 coe| o 38,414.00 0.00
21 | CONCRETE 000 0.0 .00 om | o] smsoo
22 | CONCRETE REBAR 32,392.00 0.00 0.00 3,239.20
73 | MASONRY 0.00 0.00 0.0 000 | o 63470000
24 | MASONRY REBAR 0.80 0.00 0.00 000) 0 35,417,00 .00
25 | STRUCTURAL STEEL 00% 10,202,866 0.00 1020286 | 1 1,029.29
26 | MISCSTERL 0.00 9,625.00 0.00 95| §
27 | ROUGH CARPENTRY 000 0.00 0.00 000} of 5427500 0.60
28 FINISH CARPETNRY 0.00 0.00 8.00 0.00 23,785.00 0.00
29 0.0 0.00 0.00 o0e | 8 21390200 0.00
30 | FOUNDATION BNSLRATION 0.00 0.0 0,00 0| 0 0.00
£ INSULATION BEHING 0.00 0.00 0.0 0200 | o ] 000
R mommnm AD () 0.00 0.00 0eo| 0 21,516.00 0.00
k) FACED INSULATION 0.00 0.00 0.00 0w | o 23,667.00 0.00
34 VAPOR BARRIER 0.00 000 D00 000 558800 o000
38 | VEATERIROOF o8 o1 0.0 0.00 000 0,00 2,156.00 0.00
35 | Jomr | om 0.00 2,00 0.00 20A416.00 000
37 | MENBRANE 0.00 0.00 0.00 0| o Ws469.00 0.00
38 EFTS 0,00 0.00 0,00 000 | o 16112900 0.00
39 | METAL RLASHING EXTERICR| 0,00 000 0.00 00| 0 27,018.00 0.00
0 SIDING 0.00 0.00 0.00 ooo| O 307,967.00 Q.00
4t HX AND WOOD DODRS 0.00 0.00 0.00 0.0 118,500,00 0.00
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B3/26,2815 15:89 7243819538

JOHM W OGRUITZA &SS0C PassE  Base3
Page 2
) B c ] E ] ] H 1
ITEM DESCRIPTRCN OF WOeK SCMECLILET WORK COMPLETED FATERIALS: TOTAL % | BALMICETO | RETAIMAGE
no. | VALUE PRESEMTLY | COMPLETED |GiC) FINISH (CE)
FACM PREV, STORED (Mot | AND STOREDTOD
ARACATION | THISPERIOD | mDorE) | DATE(DHELT)
(D+E)
42 DOOR LADOR, B 71500 [170] a0 EL] L] 52 TI900 ol i}
L] wul.m EMTREMCES pHE 4011,500,00 000 000 a.00 .00 41,500,00 .00
DS
Esl AL 32,851.00 K3 L] (.00 ang 13, 653.00 [
i DRIVE THRL WINDOW Q.00 oo LT3 00 3,558.00 [T
1] WIETAL STUDS AND 758, 71800 .00 4,60 .0 0,00 756, 71800 000
¥ SOUMD INSLLATION 3,560,00 i ] 111} .00 (o1 H 33,660,00 D00
a8 LEAD LIMED DRALL 16,500.00 ouoa [iXei ] o.oa .00 14, 500,00 [T
¥ STRUCTURAL STURS | 0, PO 000 .00 0uan L 408,700,060 1]
50 SHIEATHING 36, 73500 .00 0o 2,00 i 36,736,00 00
5t CARFET AHD VCT T34, 30000 o 00 0e 0.00 234, 30000 0.1
51 EPLRGY FLOORS 16,570.00, L. fute vow 00O 1887000 o
53 (ERAMIC 108, 177,00 L e} Lt g 108, L77.00 L)
54 ADOOLUSTICAL CEILINGS 1503,048.00 000 U ) am 193,305 2,00
L] WoDD 758100 .00 00 ond 0,00 A5aLan 00
] PATNTING 12046800 000 040 L 1i1] 130, 466.04 0,00
57 TOULET PARTITIONS. 000 .00 0.0 .00 6,548.00 .00
b 2251000 .00 .00 0,00 .00 £3,611.00 1]
5 SPECIMEN FASS THALES AE0.00 A [ Xas] [iTr)] o 35000 a0
&0 FIRE EXT 2,118.00. iK1 ok ] 0. 000 111908 0,00
&1 THTERTOR SXGHE .00 0an 008 000 4,950.00 a0t
2 TWTERIOR, COLLIMNS 13,159.00 O 0.00 0.00 Dy 13,250.00 0.00
B3 ETERIDR COLLIMES B4, 72500 0.00 000 0,04 LX) b4, TR0 1]
B4 CAROPY 30, DL Q.00 [i¥e ] ir i) 30,0400 Q.60
&5 ELEYATORS pra L (i8] 1] oo 00 120 BEE D 000
BE SPRINKLERS 180, BH0 ooa am 000 00 130,950,00 L
&7 5200000 .00 (% My 0,00 &52,000,00 il
Al il FOR PLLIMBERS [T 0.00: 0.0 (o1, 15, 0000 i
] AR, S0000 L] ilei] (] Qe 1,402, 500,00 aan
Fl ELECTRIC 1,760,000,00 oog (1] o i) 1,7ED,030.K) 0,00
n UNFIMISHED SPRCE FIT DUT B5A 408,00 ool [T 1] oo 2.00 e, 408,00 080
i i o S h

72 ELECTRIC FIT OUT mﬁ 000 0.00 .00 .00 T4, 00000 o0
73 PLLIMBIRG FIT CUIT . .00 ALY .00 T 136,550 o
74 HVAL FIT OUT §32,006.00 000 (LB BLOD ] G2 50000 a0l
) BOND i 159,000 158,000,000 0.0 (#lia] 153,000,080 000 L5, 500,00
: e

Totals 14,‘\5?.&24,“ 53621194 B4, 06504 0,00 1,300, 340.55 i 15,276, 780.02 K380, A0

DANIEL E GOFF 97




