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EXECUTIVE SUMMARY:

Purpose

An investigation on alternative floor systems aside from the existing two-way post-
tension flat plate concrete system of Ingleside at King Farm was made in this report.
Three alternative systems were studied:

1) Two-Way Flat Plate with Reinforced Interior and Exterior Beams
2) Hollow Core Planks on Steel Girders
3) Composite Metal Deck on Steel Girders

Analysis

For the analysis of each floor system, design criteria and serviceability issues were
addressed. These factors include cost, floor depth, system weight, deflection,
fireproofing, impact on existing architectural and column layout, vibration, accoustics,
and constructability.

A typical bay was chosen in one section of the building for simplification of analysis
using hand calculations, structural theories, and design charts. Efforts were made to
preserve the existing column layout, and any changes to the location of columns were
kept to a minimum of 10 percent offset.

Results

The design criteria found for each floor system were compared with each other to
determine its feasibility for further investigation. It seems that the existing system is the
superior choice among the systems that were analyzed. The existing post-tension
system preformed better than the three alternative systems in many of the categories. It
was most predominate in deflection control, structural depth, cost, most flexible in terms
of the building’s floor geometry, time wise to construct, and in preserving the existing
architectural plans and structural system.

Further investigation topics on the two-way concrete systems include polymer fiber
reinforcements, and ways to improve the shear capacity and decrease its construction
time even more. As for hollow-core precast planks, the system is the most expensive,
and least flexible of the four systems that were analyzed; and thus will be further
studied. The composite system does offer some possibilities, and pulturded shapes
may be studied for its higher strength and comparable cost to that of steel. Vibration is
an associated issue with the use of light weight systems, and various damping
techniques and construction can investigated with this composite system. In addition,
column elements were not analyzed in this report, but will be in the next report for lateral
resistance. A staggered truss system or an exterior load bearing system (possibly
tubular steel frame) is likely to be used in conjunction with the feasible systems
analyzed in this report.
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INTRODUCTION

This pro-con structural study report examines the existing floor system of Ingleside at
King Farm and three alternative floor systems. The existing floor system is primary a
post-tension two-way flat plate system. Several alternative systems that were analyzed
and compared with the existing system were reinforced concrete two-way flat plate with
concrete beams, hollow core precast concrete panels on steel girders, and composite
metal deck on steel girders. Gravity loads determined in technical report one were used
to design the alternative floor systems, along with their respective self weight of the
building materials used. Criteria to address and compared with for the floor systems
include cost, system weight, floor depth, constructability, fire proofing, construction time,
vibrations, and its impact on the existing architecture and structural layout.

There are four expansion joints built into the building. The primary reasons for these
expansion joints are due to the shrinkage of the concrete, reduce the amount of
strength lost caused by the relaxation in the tendons, and to maintain a continuous
construction schedule by preventing idle time; while the concrete in one section of the
building is curing, the formwork and layout of reinforcements or concrete placement
may be possible in another building section. A majority of the structural analysis and
floor system design was done in section one of the building. Section one of the building
has a more regular column grid than the other sections. See Figure 1 for the section
divisions of the entire building, which has an approximate floor area of 790,000 square
feet.

Figure 1: Building sections
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EXISTING STRUCTURAL SYSTEM

Foundation

The sub level of the building is mainly used as a parking garage and contains most of
the building’s mechanical rooms. The loads from above are transferred down by 30" x
18” reinforced concrete columns with 10 #8 bars to spread footings. Beneath the
spread footings is 3 feet of compact fill and then soil with a bearing capacity of 50 ksf.
The 30” x 18” reinforced columns extends all the way to either the 6" or 7" floor. The
structural slab in the foundation and sub level parking garage is a 5” concrete slab on
grade reinforced with 6” x 6” W2.9 / W2.9 welded wire fabric over a vapor barrier and a
4” porous fill. It utilizes standard weight concrete with a 28 day minimum compressive
strength of 4000 psi.

Typical Floor Frame

Ingleside at King Farm’s primary structural system is a two-way flat plate post-tension
concrete structure with 270 ksi unbonded ¥z diameter 7 wire tendons. The post-tension
concrete slabs are 8 inches thick for typical floors with a compressive strength of 4500
psi. All Concrete used in this building’s construction is normal weight. There are no
drop panels or beams supporting these typical slabs. The only drop panels in the
building are found on the sub level columns holding up the 12 inch thick slab (fc=6000
psi) that is supporting the weight of the court yard, and the 6" floor columns supporting
the 7" floor loads due to the offset W 8 x 31 wide flange columns found on the 7™ floor.
All the drop panels are 5’ x 5’ x 10”.

Due to the irregular column gird of the building, bays range from 15 feet to 29.5 feet.
For the analysis of alternative floor systems, a bay area of 30’ x 30’ is utilized for a more
conservative design, which is the typical interior bay area for the building.

Lateral System

Ingleside at King Farm has eleven shear walls to resist lateral loads from the sub level
up to the 7" floor. Seven of the walls are ordinary reinforced concrete shear walls
located at stairwells and elevator shafts with #4 horizontal reinforcing bars and #8
vertical reinforcing bars. Typical spacing of these bars is 12 inches. All these walls
have a compressive strength of 5000 psi. The remaining four reinforced concrete shear
walls have boundary elements and are 15 feet in length; two in east/west direction and
two in north/south direction. Spacing of vertical and horizontal reinforcements is 30
inches and 12 inches respectively. Typical clear cover is 1 % inches for the
reinforcements.
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On the 7™ floor, in addition to the shear walls, there are also moment connections to
resist the lateral loads. Based on lateral load analysis in technical report one, it was
discovered that the loads were largest at the 7" floor roof line. Thus, these moment
connections (framed seated beam connection) justify the high wind loads that were
calculated in technical report one.

Columns

The building contains over 140 reinforced columns, which are either 18” x 30” or 12” x
30”. Due to the building’s irregular column grid, some columns are miss-counted for in
the column schedule. These reinforced concrete columns extend from the sub level to
the 6™ floor.

All 7" floor columns are W 8 x 31 steel rolled. There are approximately 152 of these
steel columns and 33 of them are offset from the concrete reinforced concrete columns
below. Thus, 5 x 5" x 10” drop panels are present on the 6" floor to aid with the load
transfer and punching shear resistance for the offset columns.

The column schedule also does not account for the 6” x 6” x 3/8” steel tubular columns
that are located in section two of the building where a majority of the public areas are
found. These HSS columns support the gravity loads of areas whose roof line is at the
first floor and second floor level.

Other Structural Elements

Several structural elements that have not been analyzed for this report, but they will be
at a later time. They include structural components for the canopies, building envelope
supports and load paths into the structural slabs, the steel joists and tubular steel
members supporting the roof and roof up lift. An analysis of these structural members
for structural strength and serviceability shall be done for the future, and as well as how
the various systems work together.
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Figure 2: Existing structure with Structural Elements Highlighted - West

Legend

B - Reinforced Concrete Columns
B - Shear Walls
B - Expansion Joints
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Figure 3: Existing structure with Structural Elements Highlighted - Center
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Legend

B - Reinforced Concrete Columns
B - Shear Walls
B - Expansion Joints

Page | 8



Tat Dung Stephen Ingleside at King Farm
Structural Option 2008-2009 Technical Report No. 2

Figure 4: Existing structure with Structural Elements Highlighted - East

Legend

B - Reinforced Concrete Columns
B - Shear Walls
B - Expansion Joints
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CODES AND STANDARDS

Codes and Standards in Original
Design

Codes and Standards used for this
Report

IBC 2003

International Building Code 2006

ASCE 7-98: Minimum Design Loads For
Buildings and other Structures.

American Institute of Steel Construction
13" Edition

Rockville, MD City Codes: Local

amendments

ASCE 7-05: Minimum Design Loads For
Buildings and other Structures.

American Concrete Institute: Building
Code Requirements for Structural
Concrete 318 - 05

Post-Tensioning Institute (PTI) 1% edition

MATERIAL STRENGTH SUMMARY

Structural Steel

Wide Flange Shapes Fy= 50 ksi
Hollow Structural Steel (HSS) Fy=46 ksi
Anchor Rods Fy=55 ksi
Channels Fy=36 ksi
Angles Fy=36 ksi
Concrete

Structural Slab Supporting Court Yard

F’c = 6000 psi, Normal wt.

Slab on Grade/Foundation

F’c = 4000 psi, Normal wt.

Floor Slab

F’c = 4500 psi, Normal wt.

Cast-in-place Columns

F’c = 5000 psi, Normal wt.

Cast-in-place Walls

F’c = 5000 psi, Normal wt.

Shear Walls

F’c = 5000 psi, Normal wt.

Reinforcements

Deformed Bars

ASTM A615, Fy=60 ksi

Welded Wire Fabric

ASTM A18, Fy=70 ksi

Post-Tension Tendons

ASTM A-416-74, 270 ksi
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BUILDING DESIGN LOAD DISCUSSION:

Gravity Loads

Static and dynamic loads acting on the building were determined in order to analyze the

structural behavior of the building.

Information regarding the building’s weight, code

compliant loadings and material specifications were provided and referenced from the
construction documents, specifications, AISC 13" edition, ASCE 7 - 05, and IBC 2006.
The table below summarizes the type of gravity loads and the system it applies to.

Floor System Loads

.l}ggg Material / Usage Load Reference
Normal Weight Concrete 150 pcf ACS 318
s | Colormed lot gauge siessud vl | spst | wos
Load Brick Masonry 40 psf AISC 13th ed.
Partition Walls 15 psf | Engineer's Judgment
Miscellaneous 10 psf | Engineer's Judgment
Lobbies and Common Spaces 100 psf ASCE 7 - 05
Theater Stage 100 psf ASCE 7 - 05
) Corridors 100 psf ASCE 7 - 05
ll‘(')‘;z Living Units 40 psf ASCE 7 - 05
Balconies 60 psf ASCE 7 - 05
Parking Garage 40 psf ASCE 7 - 05
Retail Spaces 100 psf ASCE 7 - 05
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Roof and Terrace System Loads

_I}oad Material / Usage Load Reference
ype
Normal Weight Concrete 150 pcf ACS 318
Steel by AISC 13th ed.
shape
Dead Steel Deck 2 psf UsSD
Load Green Roof 100 psf ASCE 7 - 05
Ballast, insulation, and waterproofing 8 psf AISC 13th ed.
membrane
Miscellaneous (MEP, Ceilings, etc...) 15 psf | Engineer's Judgment
Live Assembly Spaces 100 psf ASCE 7 - 05
Roof 30 psf ASCE 7 - 05
ASCE 7-05 & IBC
Ground Snow Load 25 psf 2006
. ASCE 7-05 & IBC
Terrain Category B 2006
Ce Exposure ASCE 7-05 & IBC
Snow P 1 2006
ASCE 7-05 & IBC
Ct Thermal Factor 1 2006
Importance Factor ASCET7-05&IBC
P 1 2006
ASCE 7 -05 & IBC
Flat Roof Snow 17.5 psf 2006

The miscellaneous gravity loads consist of lighting, plumbing, telecommunication, ACT,
ductwork and anything that is not regarded as a live load. Because the building’s roof is
a mansard roof, snow drift will accumulate in the lower flat roof areas. The drift loads
are not determined for this report, but will be for the analysis and design of the lateral
system.
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FLOOR SYSTEMS ANAYLSIS

The gross square footage of each floor level above grade is approximately 480,500 SF.
Due to the massive size of the building and its irregular column grid, a small portion of
the building was chosen for analysis and treated as a typical bay based on its column
grid regularity, number of bays, and max span. The interior columns of Frame B is
offset within less than 10 percent of the 18 feet span, and hence can be regarded as
part of Frame B for frame analysis based on ACI code. The portion of the building that
was chosen for the computational analysis of the existing floor system is shown in
Figure 5.

Figure 5: Plan of floor section used for the analysis of the existing system

Legend

I - Reinforced Concrete Columns
B - Shear Walls
I - Expansion Joints
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EXISTING FLOOR SYSTEM ANALYSIS (Two-way Post-tension Flat Plate)

The existing floor system, which is a two-way post-tension flat plate, was analyzed to
serve as a reference in comparison with the alternative floor systems. The existing floor
system design was hand calculated to verify the assumed basic loadings and design
criteria with those used by the designer. The design calculations can be found in the
Appendices of this report.

The numbers of banded tendons for Frame B were calculated to be the same as that
specified by the designer, which is (18) tendons each with 7-wire strands. An exterior
column of Frame B, Column B1, was chosen for punching shear analysis due to the
nature of having the highest bending moment at the exterior span and support. It had
failed in the punching shear analysis based on the calculations. Thus, reinforcement
bars were needed.

Comparing the amount of reinforcements calculated with the designer’s specifications,
there seemed to be adequate top reinforcements for the critical section at Column B1.
The designer’s specified more reinforcements than the calculations had required. This
was due to the dead load of the exterior wall system that was not factored into the
calculations. If the exterior wall's dead load (brick masonry) was to be included, then
the amount of rebar reinforcements calculated may be equivalent to that of the
designer’s specifications. The dead load from the brick masonry was not accounted for
in the analysis of this report. It will be accounted for in future analysis as the transfer of
the exterior walls’ dead load to the slabs will be studied. The brick masonry does not
envelope parts of the building where balconies and window dormers are present.

A computer model of the building’s structural system will be made in the future for more
accurate design. Figure 6 compares the designer’s structural specifications with the
hand calculated design based on the assumed loading scenario.

Advantages and Disadvantages of a Two-way Post-tension Flat Plate System

Pros Cons
Deflection and vibration control e Large amount of formwork
Less floor depth ¢ High labor cost for tendons layout

Crack control

Allows for the placement of columns

in an irregular grid

e Flexible floor design (geometry
wise)

e Reduced amount of steel
reinforcements

e Increase of construction speed

e 2 hour fire rating
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Figure 6: Existing system - comparison of calculated designed VS Designer’s

Note: Figures are not shown to scale

Assumed Loading Designer's
LEEE"d Scenario Specifications
. Frame B Frame 1 Frame B Frame 1
B - Reinforced Concrete Columns
I - 5anded Tendons steel (7)85T (4)45T (7)45T (6145 T
I - Top Reinforcement Bars Reinforcements
Tendons 18 NA 18 3

Design Based on Assumed Load Scenario

28

Designer’s Specifications
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TWO-WAY REINFORCED CONCRETE FLATE PLATE WITH CONCRETE BEAMS

The same floor section used to analyze the existing floor system is used to analyze this
alternative system. Instead of post-tension, it will utilize rebar reinforcements and
concrete beams in order to give the floor slab more shear resistant. As shown in the
calculations for the existing system, punching shear is a major issue around the
columns, especially exterior columns. With the interior and edge beams, it will minimize
the amount of reinforcements required for shear. However, based on the analysis and
calculations, shear reinforcements is still required for punching shear. That can be
solved by increasing the depth of the beams, or by increasing the thickness of the slab.
Drop panels may also be used to remedy the shear resistance requirements. The
disadvantage of this system is that the alignment of the columns had to adjust for the
placement of beams and girders.

Advantages and Disadvantages of a Two-way Reinforced Concrete Flat Plate System
with Interior and Exterior Beams

Pros

Cons

Deflection and vibration control
Provide more shear capacity for
areas around columns

Flexible floor design (geometry
wise)

Large amount of formwork

More steel reinforcements are
required

Relocation of columns for the
placement of beams and girders

2 hour fire rating

Figure 7: Two-way reinforced concrete flat plate with beams

LUMN STRIT
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HOLLOW-CORE PRECAST CONCRETE PLANK FLOOR SYSTEM

PCI design charts were used along with an altered column grid and girder layout to
design this alternative system. The planks will rest on W 12 x 106 girders with 50 Ksi
strength based on calculations (see appendix). Loads are be transferred by W shape
columns, which are not designed in this report. Per PCI 2.2.4, for deck members with 2
inch topping, 15 psf superimposed load, and 40 psf live load; the service load was 55
psf. Depth was not a factor since the largest plank depth listed in the charts is 12
inches, and the minimum story height of Ingleside at King Farm is 10 feet.

The primary design criteria that were used to determine the most efficient member size
were the weight of the system, span length, and deflection. Light weight concrete is
preferred due to the cost of transporting the materials to the site, and for other
advantages such as higher thermal insulation and higher fire rating. As for the span
factor, planks’ span length of 15, 20, 23, 28, and 29 ft will be used (planks’ width is 4
feet). See appendix for design charts. Columns were re-aligned (re-off setting in the
north-south direction) for the bays to meet the span length of the panels used. Custom
sized planks are needed for the floor areas such as balconies, around floor openings,
and window dormers.

Design considerations for this alternative system include moment connections to help
transfer lateral loads, and the redesigning of the column grid for the placement of steel
girders and columns. This system will help reduce the construction time as curing and
form work is not required. However, there is the issue with the geometry of floor
sections where window dormers are located, which is the building’s perimeter. Thus,
custom sizes are required. The hollow planks will also reduce the overall weight of the
building system.

Advantages and Disadvantages of Hollow-core Precast Concrete Plank Floor System

Pros Cons
e Building weight reduction e Relocation of columns for the
e Faster construction compared to the placement of beams and girders
existing system e Custom made shapes for the
e No formwork building’s perimeter
e 2 hour fire rating e Shipping cost (high oil prices)
¢ Increased floor depth
¢ Requires moment connections

The next few figures summarize the design of a typical floor using hollow-core precast
concrete planks.
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Figure 8 (a): Precast hollow core planks on steel girders — section one
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Figure 8 (b): Precast hollow core planks on steel girders — section two
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Figure 8 (c): Precast hollow core planks on steel girders — section three
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COMPOSITE METAL DECK ON STEEL GIRDERS FLOOR SYSTEM

The United Steel Deck Catalog, along with hand calculations were used to determine
the deck. The steel members were sized based on live loads and total loads deflection
criteria, and were chosen from the AISC Steel Construction Manual 13™ Edition. The
composite action is contributed by %" diameter shear studs. The column gird used for
the Hollow-core Precast Plank system was used for the design of this floor system as
well.

This composite system is simple to construct, light weight, and shallow. However,
moment frames would be required to help transfer lateral loads and will likely to
increase cost of materials. In addition, a large amount of shear studs are required
resulting in an increase cost in labor hours.

A possible solution is to utilize a staggered truss system in which the amount of
columns and moment connections could be reduced, and would result in longer bay
spans. However, it would greatly impact the architectural plan of the building in which
the trusses will have to cut through certain rooms, or partition walls would have to be
relocated.

As for construction, formwork and cure time may not be needed, but additional labor
cost, transportation cost, and the lead time due to mill procedures would be the
disadvantages.

Advantages and Disadvantages of a Composite Steel and Metal Deck Floor System
Pros Cons

e Building weight reduction ¢ Relocation of columns for the

e Simple Construction placement of beams and girders

e Faster construction compared to the e Shipping cost (high oil prices)
existing system e Long lead time due to shapes being

e No formwork rolled and shipped from the mill

e 2 hour fire rating with spray on fire e Requires moment connections
proofing e Additional depth due to the girders
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Figure 9: Composite metal deck on steel girders
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FLOOR SYSTEMS COMPARISON

é%(si‘;?inr:gl) System 2 System 3 System 4
Issues to Two-vx_/ay Post- ngr?érr];(tjéc'l?vso- Precast Hollow Composite
tension Flat Core Planks on Metal Deck on
Address way Flat Plate . .
Plate . Steel Girders Steel Girders
With Beams
Cost $17.18/sq ft $19.95/sq ft $23.88/sq ft $19.35/sq ft
8” on 12’ deep 6” sl_ab with 2” 4.5” slab on
Floor Depth 8” beams topping on 12" deck, on 18”
girders girders
System Weight 150 psf 150 psf 74 psf 34 psf
None None
Architecture None None (Yes if used with | (Yes if used with
Plan Impact a staggered a staggered truss
truss system) system)
Existing
Column Grid None Significant Some Significant
Impact
Fire Rating 2 hour 2 hour 2 L (SfEresy 2 AL E
on) on)
Deflection Little Little Medium high
Vlbratlor_1 s Little to None Little Little Medium to High
Accoustics
gﬁﬂigﬁ;“on Hard Medium Easy Easy
Lead Time Short Short Medium Long
Further Absolutely Maybe No Yes

Investigation

Comparison Criteria

When comparing the four floor systems, criteria of each system that were analyzed
includes cost, floor depth, system’s weight, its impact on existing architectural plans and
column grid, fire rating, vibration, construction difficulty, deflection, and lead time.

Cost

The main reference for the cost comparison was made using RS Means Assemblies
2009 data. The cost data indicated in the comparison table is based on a typical 30’ x

30’ bay.

The cheapest system is the existing post tension system as less steel

reinforcements are needed, and less building material due to a thinner floor depth. The
most expensive is the precast hollow core planks system, which does not account for
custom made shapes. Thus, using precast hollow core planks is out of the question.
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Depth

The average floor depth for the alternative systems, which includes the depth of the
supporting beams and girders are 20 inches. Ingleside at King Farm is a mixed used
building with most of its commercial areas on the first floor, which is about 14 feet in
height. The typical residential floor height is 10 feet. If the other alternative systems are
used, the average 20" will greatly dwarf the height of the residential floors. A majority of
the residential apartments are high priced suites and condos. Thus, the existing system
is the superior choice.

Weight

The major factor in determining the weight each floor system is its thickness and
material. Precast hollow planks and composite metal deck offers the lightest weight.
However, the weight of a system will also affect the accoustical and vibration
performances of a building.

Fireproofing

Ingleside is a mixed-use building. Thus, a 2-hour fire rating is the typical requirement
for such construction type. The three alternative systems were initially chosen based on
fireproofing requirements. While the Precast core planks and composite metal deck
offers fireproofing, the steel girders they rest on does not. Spray on fireproofing is cost
effective, but it is not environment friendly. Yet a steel system does compose more
recycled components. A composite steel and concrete encased system is a possible
further investigation if the composite metal deck is to be considered.

Layout Changes

Due to the utilization of beams and girders, the three alternative systems will require
that the columns be relocated or additional columns are needed. This will result in the
changes of the architectural plans. Thus, the existing system offers a more flexable
structural floor design. In addition, the window dormers also contribute to the un-
uniform perimeter of the building. Any precast systems will have to be custom made or
manually adjusted.

Lead Time

Although the project is not fast track, time is still a considerable factor as it affects cost,
such as the rental of cranes and other equipments. Unlike cast in place system, the
composite steel system may acquire lead time for the shipment of materials from the
mill. This also includes the hollow core planks as custom sizes are required. In
addition, approximately 90% of the condos are sold out, and the date of completion is
delayed. Systems that require more lead time will result in more unhappy
clients/owners.
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Deflection

The two-way concrete flat-plate systems offer the best deflection control. Ingleside
being a mixed-use building, design loads cannot be 100 percent certain. A typical floor
construction of a typical thickness and typical amount of reinforcements may offer great
serviceability in one section of the building, but not another that is of public usage on the
same floor. Having to deal with numerous member sizes and construction details on
the same floor may affect the speed and cost of construction and labor.

Accoustics/Vibrations

Although accoustics and vibrations were not analyzed in depth in this report, the
performance of the floor systems in these two areas can be predicted or categorized
based on the stiffness of the structure and its weight. The denser and heavier a
structural element is, the less sound energy it will be conducted or transferred by the
material, and stiffer structural components will also help dampen the transfer of sounds.
The concrete systems are likely to be the most affective systems in dealing with
accoustical and vibration performances. Numerical statistics shall be obtained from
models or calculations if the structural system is to be further investigated.
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CONCLUSION

The evaluation of the feasibility of the floor systems was based on multiply factors.
After careful analysis, it appears that the existing two-way post-tension flat plate is the
best floor system of choice. Rockville is within proximity of Washington DC. Thus, a
concrete system was the choice the designers made. Due to the un-uniform perimeter
of the floor, a cast in place system was selected. Any precast systems will require
additional changes or custom made components, and connections will complicate the
cost of material and labor. The post-tension aspect of the system reduced the amount
of long term creep and deflections. Disadvantages with the existing system are the
shear capacity, and the affect of pre-stress lost due to time and shrinkage. If further
investigation is decided for this system, a study on possible solutions for the system’s
disadvantages is possible.

Composite Steel is another viable option. The geometry is not as flexible as the two-
way flat-plat concrete systems. It also requires a more regular aligned column grid,
connections, and solutions to limit serviceability issues such as creep, deflection,
accoustics, and vibrations. If further investigation is decided for this system, a study on
staggered truss system and pultrusion polymer shapes or light gage is possible. A
staggered truss system will reduce the amount of required columns and allows for
longer spans.

The reinforced concrete two-way flat plate system with interior and exterior concrete
beams is very much like the existing system. Its most apparent difference is the higher
shear capacity, and the greater amount of steel reinforcements used. A possible topic
for further investigation with this floor system includes the usage of polymer fiber
reinforcements in place of the steel.
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APPENDIX A: CALCULATIONS
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Strand Pattern Designation HOLLOW-CORE Section Properties
765 4'-0" x 6" Untopped Topped
A .

t . Normal Weight Concrete A = 187 in? 283 in?
S_=slra|ght . 0 U o 763 int 1640 i’
Diameter of strand in 16ths & 3 2 ‘
No_ of Strand (7) l j y» = 300 in. 4.14 in.

1 F T o v = 3.00 in 386 in.

Safe loads shown include dead load of 10 2] S, = 254 in? 396 in’

psf for untopped members and 15 psf for 1 r ﬁ ‘t 8" & SR in2

! topped members. Remainder Js iive load. b OOOOO'OO'O i IE fgg “-:f ;gg m|f
Long-time cambers include superimposed 1 x P P!

dead load but do not include live load, DL = 49 psf 74 psf

7, e : VIS= 173 in
Capacity of sections of other configurations fe =5,000 psi )
are similar. For precise values, see focal fpu = 270,000 psi
hollow-core manufacturer.

Key
444 — Sale superimposed service load, psf
.4 — Estimated camber at erection. in
0.2 - Estimated long-time camber, in.

Table of safe superimposed service load (psf) and cambers (in.) No Topping
Strand Span, ft
Designation
Code 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
22 382 333 282 238 203 175 451 131 114 100 88 77 68 59 52 46 40 33 28
66-S 01 02 02 02 02 02 02 02 02 02 02 02 01 00 -01 -02 -04 -05 —07

02 02 02 02 03 03 02 02 02 01 01 00 -01 -03 -05 -07 -09 -12 -15 -19

245 388 328 278 238 205 178 155 136 120 105 93 82 73 65 57 49 42 ¥/ 3
76-S 02 02 02 03 03 03 03 03 03 03 03 03 02 01 0% 00 -01 -03 -04 -06
03 03 03 03 03 03 03 03 03 02 01 00 -01 -02 -04 -07 -09 -12 -16 -20
266 421 286 338 202 263 229 201 177 157 139 12¢ 110 99 88 78 68 60 53 46
96-S 03 03 03 04 04 04 05 05 05 05 05 05 05 05 04 03 03 01 00 -01
03 04 04 05 05 05 06 06 06 05 05 04 03 02 01 -01 -03 —06 09 -13
a78 433 398 362 322 200 264 240 212 188 167 149 134 119 107 95 8 76 68 60
87-S 03 04 04 05 05 08 06 07 07 07 07 08 08 07 07 07 06 05 04 03
04 05 05 06 07 07 07 08 08 08 08 07 07 06 05 03 02 00 -03 -06
200 445 407 374 346 311 276 242 220 203 186 166 148 133 119 107 9% 86 7B 70
97-S 04 04 05 05 06 07 07 08 08 08 0¢ 0¢& 09 10 0% 09 09 08 07 086
05 06 06 07 08 08 09 08 10 10 10 10 09 09 08 07 05 03 01 -02

4HC6 + 2 '

Table of safe superimposed service load (psf) and cambers (in.) 2 in. Normal Weight Topping
Strand Span, ft

Designation '
Code 12 13 14 15 16 17 18 13 20 21 22 23 24 25 26 27 28 29 30

182 158 136 113 92 75 59 48 34 |

02 02 0.2 02 01 0.1 00 -01 -02 i
5] 00 -01 -02 -03 -05 07 -09 -12

216 188 163 137 115 95 78 52 50 28 27

| 470 3896 335 285 244
66-S 02 02 02 02 02
02 02 02 02 02

46t 391 334 287

76-S 02 03 03 03 03 03 03 03 02 01 01 -00 01 -03
02 02 02 02 0.2 01 00 02 03 -05 -07 -09 -12 -1§ |
473 424 367 279 216 186 160 137 116 98 82 68 55 43 [
96-S | 04 04 .4 0.5 05 05 05 05 05 04 03 03 0t 00
0.4 4 04 0.4 03 03 02 01 01 -03 -05 07 -10 -14
485 446 415 3 258 224 195 169 147 127 108 94 80 67
87-S 05 05 06 0.7 07 07 08 08 07 07 07 08 5 04 03
5 05 05 0.6 05 065 04 04 02 031 -01 D3 ~05 -08 -12
498 455 421 357 288 251 218 192 168 146 127 110 95 82 7O
| 97-8 0.5 6 07 08 ¢ 6 ©0g 0% 08 10 08 09 09 0n& 07 06
[ 0.6 0.7 67 07 ©7 07 06 06 05 04 02 00 -D2 -05 -038|

Strength 1s basad on strain compabbility; bottom tension is limited to 7. 5\.'!," see pages 2-7 through 2—-10 for explanation.

AC1 Design HandbookSiih Ecton 2-31
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HOLLOW-CORE SLABS

Figure 2.5.3  Section Properties — Normal Weight Concrete Flexicore

Trade Name: Fiexicore ®
Licensing Organization: The Flexicore Co. Inc., Dayton, Ohio

.'\/’. . S
Section Untopped With 2 in. topping :

TEENIU R, i
wiith A Ya I wt Yo 1 ] wt

OOO de:»th in? | in. in psf in. in.* psf ‘
1-4" x 6" 55 | 3.00 | 243 43 4.23 523 68
2-0"x 8" 86 | 3.00 | 366 45 4.20 793 70
1-4" x 8" 73 | 4.00 | 560 57 5.26 | 1,028 82
2-0"x8" | 110 | 4.00 | 843 57 5.26 | 1.547 82
1-8"x10" | 98 | 5.00 | 1.254 61 6.43 | 2,109 86
2-0"x 10" | 138 | 5.00 | 1,587 72 6.27 | 2,651 a7
2-0"x 12" | 141 | 6.00 | 2,595 | 73 7.46 | 4,049 98

Note: All sections are not available from ali producers. Check availability with local manufacturers.

Figure 2.5.4  Section Properties - Normal Weight Concrete Spancrete

Trade Name: Spancrete ®
Licensing Organization: Spancrete Machinery Corp., Milwaukee, Wisconsin

Standard Spancrete ® Section Untopped With 2 in. topping
width

A Yb | wt Yb I wt

b D O O O D O O O O C de;th in.? in. in* psf in. in.* psf
L 4-0"x4" | 138 | 2.00 | 238 | 34 | 314 | 738 | 59
4-0"x6 | 189 | 2.93 | 762 | 46 | 4.19 | 1.760 | 71
4-0"x8 | 258 | 3.98 | 1.806 | 63 | 5.22 | 3.443 | 88

1 1
4-0"x10" | 312 | 516 | 3484 | 76 | 641 | 5787 | 101
D O O O U O O O O 4-0"x12" | 355 | 628 | 5784 | 86 | 7.58 | 8.904 | 111 ol
SOt et A e e 4-0"x15" | 370 | 7.87 | 9,765 | 90 [ 9.39 [14351]| 115

Ultralight Spancrete &

4-0"x 8" 246 | 417 [ 1,730 | 60 541 [ 3230 | 85

4-0"x10" | 277 | 522 [ 3178 | 67 6.58 | 5376 | 92

4-0"x12" | 316 | 6.22 | 6311 | 77 766 8410 | 102
1 3

0000000

MNote: Spancrete is also available in 40 in. and 96 in. widths. All sections are not available from all producers. Check availability with
local manufacturers.

2-36 PCI Design Hancoook/Sinth Edition i

&

NN | S
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03 23 Stressing Tendo

03 23 05 - Prestressing Tendons

Daily Lobor- 2009 Bare Cosis Tofol

0323 05.50 Prestressing Steel  Crew Ouput Hors Unit | Motericl  lobor  Equipment Totol Ind 0&P
1050 143 kp 6] 3 400 015 M 112 2 02 1.76 2.2
1200 Ungrouted strand, 50" span, 100 kip G ¢ s 05 | 62 113 n 177 2.55
1250 300 kip 6] 7S 022 82 28 02 142 230
1400 100" <pon, 100 kip 3] 1500 021 §2 9% 02 160 227
1450 300 kip 6] 1650 019 | 2 87 02 151 213
1600 200 <pen, 100 kip (q] 1500 021 62 3% n 1.60 207
1650 300 kip G o 09| 82 35 0 149 209
1800 Ungrouted boss, 50° spon, 47 kip 6] 1400 023 73 1.03 02 1.83 255
1850 143 kip 6] 1700 019 78 35 0 145 2.2
2000 75" spun, 42 kin G 1800 08 78 80 0 1.60 2.18
2050 143 kip Gl 2200 015 78 b 0 145 1.93
2 Ungrouted single strand, 100 slob, 25 kip 6] 1200 027 81 1.20 02 1.84 247

35 kip G 1475 022 52 8 02 1.62 2.30

03 240530 Synthetlc Fibers

0010 SYNTHETIC FIBERS

0100 Synthetic fibers, odd to concrete Lb. 443 443 487
010 1-1/21b. per C.Y. CY. 685 6.85 155
0324 05.70 Steel Fibers

0010 | STEEL FIBERS

0150 Steel fibess, odd to concrete el Ih. 70 10 77
0155 251b. per C.Y. el Y. 17.50 17500 1925
0160 501b. per C.Y. 6] 35 15 38.50
0170 75 1b. er C.Y. [6] 54 54 59.50
0180 100 b, per C.Y [l 4 70 70 17

03 30 Cast- In PlaceVConcrete

[ 033053 40 COncrete In Place

| 0010 CONCRETEIN PLACE
i 2;‘; Including forms (4 usas), seinforcing steel, concrete, plocement,
i and finshing undess otherwsse indicoted R033053-50
0300 Beoms, 3 kip per L£, 10” span LHA 15.62 12.804) CY. 400 515 49 964 1,300
an 25" spon 18,55 10782 80 40 4 301 200
JIJ‘E Chimnzy faundations, industri, menimum (140 32.22 3476 b6 133 30 99,80 350
o Maimum "3 4724 203 181 109 38509 05
D;;g Columns, square, ?"'e 127, minimum resnforcing (140 11.96:18.772 100 570 j*i 1134 550
Mg :‘#vemgc- femxmcng R033105:85 10,13 19.743 720 790 75.50  1,585.50 2439\’)
%0 ~“‘°’“m"‘ ‘e'ﬂmf(an_ 9.03 22,148 1,150 390 3450 212450 2750
%0 16" 16", minimum reinforcng 16,22 12.330 315 495 47 857 1,175
84 Average teinforcing :57 15911 825 o0 6l 1,326 1750
T - Maimum teiforcing 025 0 7450 1879500 2480
" 724 ainarum einorcng MO 50 4750 165
194 lerage reinioicay 293 70 554 068 A7
1000 . e oy 1415 14134 85 65 534 2,000
102 36" 36", miniemum seinforcing 33.69 5.936 49 238 2250 509.50 470
1 e - SR T 1125
: Al
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Inci, Cost Incl. Cost
Crew No. Bare Costs SubsO &P Per Labor-Hour Crew No. Bare Costs SubsOQ &P Per Labor-Hour
Bare kel Bare Incl.
Crew 615 Hr, Daily H. Daiy || Costs  0aP Crew C-18 3 Dally Hr. Dally || Costs 08P
1 Cargentir Forema [t S0 $3080 | seaed  Sasese || S:moL 8870 125 Labee Feeeman fout) s s | st sseao || swmar Sana
2 Carpenters R0 60960 | 5930 G480 1 Labeeer 0B M0 | 8B 360
Iz 0B B0 | 005 11820 1 Concrete Cart. 10 CF, 3540 £2.04 627 .53
2 Cement Firushers 3 56200 | 5430 86880 GLH., Doy Totas S33063 Sa3ae4 || S| S48
1 Sedman rsil| 400 00 | MES 56440 v oy
72 LK, Daly Totzks $2592.40 S4010.40 || S$38.01  $8870 Crew C-19 He Daily Hr. Daity || Costs 08P
Bare el 125 Labee Foreman il SR S | 50 S50 || Soar S
Crew C-16 Hr. Dy Hr. Daiy || Costs  0dP 1 Laboeer 05 : 205 64
1 Laber Forensan foutode) $225 25800 | %020  s4cnen || .87 Ssses 1 Concrete Cart, 1S CF, 8440 5234 638 1032
3 Labeeers 0B M | 985 11820 9 LH.. Doly Totds 3365 $19.40 || S1/& S
2 Comet Frishers 70 59200 | 430 86350 | o ey
1 Egi. Opa, Imed) BE O OE | 8 w0 Crew G20 baly_| M baty || Coms 0w
L perio it o B , Y Labar Ferean fotsiel WSB00 | 020 SA0160 || s;2se 549
| Cenzrete Panp (smal 72820 801,02 18.11 Rk] 2 ) gt | s i
72 LA, Dady Totds $3311.00 SRI0.22 RE) 5 Labieers 121000 | 8% 1332.3¢
alaiee) Hmd et P | Covant Frishes i ETE QMY .
Bare ncl, 1 Egnp. Opee, Imed.) 31880 | 0.0
Crew C-17 Hr. Daly Hr. Daly || Costs &P 2 Gas Engiow Vieator 4550 |
I SdBed Werker Foreren | S4140 S66240 | Se440 103040 || $33%0 el 1 Corerese P fsmalh m% 1337
8 Sl Wetkers D ZAKH | N5 N0 &2 LH. Daly Totds S3H0.60 EEE
B0 LA, Daly Totds FIPE]] S&B5040 || 53980 6188 | o
Bare ncl. Crew C-21 Hr. Daly H. (13
Crew C-174 He. Daily . Daty || Costs 0ap 1 Later Forean feutsde) $3205  S25800 | 30 40160 || $3254 7 sS40
2 Sl Vatker Fovemen S1.80 66000 | ssee0 Sioden || sjeal  s6Les 5 Labarers B 120000 | 405 188200
8 Skl Werkers N 560 | 5125 39000 | Cermint Fsher F0 WM | MI 4N
125 Equip. G, {crane) 3035 805 | 8195 6L i Ecwp. Oger, imed 1B 38R | 41 433
125 Wy Crane. 80 Ton 161.25 1738 13 213 2Gas Enge Vbrate 4950 5456
BT LW, Daly Totde §3386.20 S518952 || 4180 S6AW? ! Loverets Comeper 17230 130,08 348 k)
Bare ol B LA, Daly Toids 5.0 S || 02 ShaEd
Crew C-178 Hr. Dedy Hr. Dady Costs 0P Bare Incl.
2 Shied Worker Foreren $4140 S6A240 | 440 5103040 || $3a83 6188 Cren C-22 Hr. Dsly Costs  0&P
§ Shiked Workers 2 BAK | 625 WNN | Rodman Foraman S50 $35000 3 S8
25 Equp. Ocer el 05 810 | 6175 13% 4 Boémen el 8N 1350
25 Hyt Crane, 30 Tn 3225 375 50,45 0%
25 Trowel, 48" Wabiehind 4% 1035 405 T .10 3.0
82 LI Daiy Totals 3358835 SRIH || 4388 Sk 825 23 257
on ey A2LH. Daky s 513103 WA A
Crew C-17C Daily Hr. Daly || Coss 08P Bare inel.
2 Scled Werkes Faeemen 36240 | 6440 5103040 || S3uB4 56188 Crew C-23 Hr. Dally Costs 08P
8 Sl Werkers B | 6B BNM 7 Sdes Wrker Fovemen 14 a0 $352  SELIC
375 Equin. Oper. (erne) 85 | ALFE 18 & Sedod Workers BH BN
375 Hyd. Crane, 80 Ton 4837 53213 583 521 1 Ecun. Dpes, fran] Wy WA
SILH, Oaly Tetds 3379040 N ISR 1 Equp. Lper. (er B0 B
Bare ok 1 Lt Boom Lrame, 50 Ten 155100 1939 21.55
Crew C-17D Hr, Daily Hr. Dady Cests 08P E0LK, Daly Totals $iam SEALLID || S350  $82.85
2 Scled Warker Foeemen A0 Se2d0 | Se4d0 S0340 | M w7 Bare Incl.
8 Sild Workers B4 BN | 6125 3000 Craw C-238 Hr. Daily He, Costs i
5 S, Dger (erane) N e | 6L 430 1 Labor Fereman foutside) S22 SHA0 | 4020 §337 SIM
5 By, Orzne, 30 Ten #4400 9.5 758 845 2 Labovers 0B B0 | a5
84 LH, Daly ozl 5399280 S9%d || S5 siar 0H D | BB
o oy B B0 | 55
Cren CATE M. Dy | M baly | Cess o } Qe (e 10T e
2ShkdWoherfoemen | A S6240 | 6440 SO0 || S S6Las Lol il g oAh AR
8 Siied Workers R A6 | 63 %00 40LH, Oaly Tos S50 || 181 SHL%
1 Hyd Jack aath Pids “m 9240 L% 1% Bare bl
B0 LA, Daty Tordls 3R SEOA2E0 || S5 9308 Crow C-24 . Oaiy Hr. Daly || Costs  0&P
2 Siclet Wereer Foeemen S4140  SEE2A0 | Se4d0  S103040 || $3952  SELID
£ Skt Witeers 340 180 | 6L 28000
1 Equp. Oper, (csace) 0% 10 | B 900
1 Eqe, Opr, Oder B0 2080 | 525 4238
1 Lattice Boom Crace, 150 Ton 1885.00 07350 235% 258
83 LH.. Daly Totds 000 | BN | ISR
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Tat Dung Stephen

Structural Option 2008-2009

Ingleside at King Farm
Technical Report No. 2

B10 Superstructure
Table B1010-101 Comparative Costs ($/S.F.) of Floor Systems/Type (Table Number),

or Systems Cost

Bay Size, & Load
b Cast-In-Place Concrete Precast Concrete Structural Stee! Wood
. 2 [ ‘ z 2% |=_ |_2 |B g =¢ |8 B
> > o5 =2 g S o = T s
22 25|58 2% 88|83 (538 358 218 I53|5.% 483 |S5%|do| BB S
wyse | B2\ 52| 22| S8 |5 | 25 |Tes | 283 | TyE 955 |3ec 152 | 132 (B38| 58| ns
32| 53|55 =2 |32 |22 | 555 | 525 | 583 5.5 |S°5 | BC3 | ESE ExR| 275 'E§§
Superimposed Load = 40 PSF ==5
15% 15 A 1260 [ 1605 | — - - — - - - - - 1251 | 1340
15120 35 | 1350 | 1350 | 1620 [ — - — 1153 | 1365 | — - 1578 | 134
20x20 | 1575 | 1620 | 1395 | 1350 | 1625 | 1670 [ 2131 | 2400 | — 1179 | 1468 | — - 14933 | 138
20x25 | 1605 | 1705 | 1505 | 1490 | 1640 | 1695 [ 2083 | 2295 - 1361 | 1687 | 2200 9% | — =
25x25 | 1615 | 1750 | 1545 | 1520 | 1620 [ 17.35 | 2163 | 2485 | — 1441 | 1785 | 2265 18% - "
7500 | 1650 | 1640 | 1650 | — [ 1700 [ 1765 | 2073 | 2335 | 2235 | 1482 | 18J0 | 245 B0 | — =
20w (183511005 [ 1748 | — [ 1755 | 1850 | 2128 | 2675 | 2375 | 1471 | 1873 | 2450 95 | — =
30x35 [ 1900 | 2150 [ 1865 | — | 18151885 | 2116 | 2438 1648 | 2100 | 255 2020 - =
3535 | 2055|2260 (1895 | — | 1835|1975 | 2226 | 480 | — 1692 | 2155 | %80 2% | - -
x40 | 2002395 — | — 1905|2040 | 2240 | 2575 | 2100 | — — | 2880 . 234 | — —
W | — | = | = | = |[e0[2X0| 2380 | %5 | 85 | — = = - - = =
x5 | — | = | = | = |0 |an| - = - = - = - - o= -
o0 | — | = | = | = | = | = = - |25 | - — ~ - - - =
Superimposed Load = 75 PSF
5315 | 1560 | 1485 | 1325 [ 1265 [ 1610 [ — - — = — — — = - 1553 | 1663
15520 | 1610 | 1665 | 1405 | 1410 | 1690 | — - - 1250 | 1584 | — | 208 - 1941 | 183
20x20 | 1715 | 1760 | 1465 | 1420 [ 1705 | 1700 | 2241 | 50 | - 1338 | 1690 | - 2320 - 1919 | 1865
20x25 | 1760 | 1930 | 1605 | 1520 [ 1730 | 1745 | 2083 | B3% | - 1557 | 17276 | 243 | %8 | 19% | — £
25x25 | 1755 | 1005 | 1630 | 1560 [ 17.05 [ 1785 | 228 | 2465 | — 1536 | 1950 | 2600 | 2675 | 2065 | — -
B30 | 1.5 | 2010 | 1760 | — | 1765 | 1825 | 2132 | 2470 | 225 | 1575 | 2000 | 2165 | 2805 | 2038 = -
0x30 | 1985 (2180|1860 | — | 1815|1900 | 2218 | 2585 | 2375 | 1692 | 2155 | 2730 | 000 | 2075 | - =
Wx3B | 2005 [ 2270 [ 1950 | — [1845 | 1885 | 2221 | 2450 | — 1935 | 2420 | 2040 | 345 | 27 | — e
35035 | 2040|2320 | 2020 | — | 1835|2035 | 2316 | 280 | — | 2075 | 2605 | 3040 | 3295 | 2395 | — =
B0 | 280 [ 2895 | — | — |19% |20 | — - | 2z | - — | 25 | 8% | &5 | — =
0380 | — | = | = | - |05 |25] - - %20 | - = - ~ = -
05 | - | = | = | = |ono|20]| - - — - = - - - - -
035 | - | = | = | = | = | - - — | 2B | - - — — - - -
Superimposed Load = 125 PSF
15x15 | 1590 | 1570 | 1375 | 1305 | 1640 — = — — - — ~ — — | 28 | #3
15x20 | 1680 | 1805 | 1470 | 1495 | 1735 | — - - - 1483 | 1850 - a1l | — | 22 | 2%
20x20 [ 1795|1820 [ 1570 | 1500 [ 17.45 | 1740 | — - - 1674 | 1930 - %06 | — | 355 | %9
20x25 | 1875 | 1970 | 17.25 | 1620 | 1825 | 1780 | — - - 1658 | 2080 | 2155 | 3025 | 420 | - -
25325 | 2050 [ 2065 | 17.45 | 1670 | 1925 [ 1855 | — - 1800 | 2275 | 285 | 300 | 2170 | — -
25x30 | 2060 | 2180 | 1835 | — | 1905 | 1880 | — - — 1915 | 2410 | 3245 | 3140 | 2355 | — =
0x30 | 202523151935 — [1930[ 1835 | - - — | 230 | 29 | 323 | 3B05 [ 4N | - -
30x35 | 2265|2495 | 2085 | — | 1940 [ 2000 - - — | 2200 | 2745 | 315 | 3750 [ 545 | — -
$x35 | 2410 [ 2600 [ 2105 | — [1945 [ 2085 | — = — | 2435 | 865 | 3545 | 3870 | 278 | — -
Brd0 | 8.5 | 680 | — | — | 1995 | 205 | — = - = — | 3800 | %000 | 845 | — -
oxdo | — [ = | = | - |20 |20 - - - 18 - - - = - -
oxss | — | = | = | - |2s0|a0| - - - = = - - - - -
0350 | — | = | = [ - =] -] = — - — — ~ - - - -
Superimposed Load = 200 PSF
15x15 | 1665 1685 | 1435 — [1705] — - — — - - - - - 4535 | L6
15x20 | 18301955 [ 155 | — [1806] — - - — - — | 2» | — | 30 |32
0x20 [1975 1995 | 1605 [ — [1835 (1850 — - - - = - | e | — — | B
M0x25 2035|2065 | 1790 | — [1930 1875 — - - - = 3390 | 3130 | %68 - =
2%5x25 | 224012390 [ 1830 | — 2005|1915 — - - - - 350 | 345 [ 2870 | — =
230 | 2255 | 415 | 1830 | — |05 |08 — - - = - 3760 | 380 | B& - =
0x30 | 2380 | 2505 [ 2055 | — |2040[230| - - - 2 - 945 | %40 | 20 | - =
x5 420|665 — [ — |2a6|25]| — - — - = 4265 | &% | 8% | — =
Hx [ 230 w50 — | — |209%5]|2260] — - - = — | s385 | 4955 | 3205 | — =
Fxd0 | %650 | 845 | — | — | 2145 | &0 | — = = = — | 4155 | 9065 | HW | — -
0540 | — | = | = | = | = | - S = = = = = . 2 = =
s | - = =1-=-1-1- — — = = = = - - - =
0560 | = | = |= | = | =] = - - - o — - — — - =
e
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Tat Dung Stephen Ingleside at King Farm

Structural Option 2008-2009 Technical Report No. 2
B10 Superstructure
B1010 Floor Construction
B1010 229 Precast Plank with No Topping
SPAN SUPERIMPOSED TOTAL DEAD TOTAL COSTPER S.F.
[FT) LOAD (PSF) DEPTH (IN.) LOAD [P.SF) LOAD (PSF) VAT, ST 1 TOTAL
1700 & 4 12 70 110 9.15 188 11,03
B1010 230 Precast Plank with 2” Concrete Topping
SPAN SUPERIMPOSED TOTAL DEAD TOTAL COST PER SF.
(FT) LOAD [PSF) DEPTH IN.) LOAD (PSF) LOAD [PS.F) VAT INST. 1 TOTAL
2000 10 4 6 7 115 7.25 5.20 12.45
2100 7 8 75 150 8.35 474 1309
2200 100 g 75 175 83 4.74 13.09
7500 15 4 8 75 115 8.3 474 1209
2600 75 8 i 50 8.35 474 13.09
210 100 8 75 175 8.35 4.74 13.09
2800 20 10 8 i) 115 EJ 373 1309
2900 7 8 75 150 35 474 3!
3000 100 8 75 175 8.3 4.7
3100 %5 10 3 7 E 835 778
3200 75 8 7 150 8.3 4.74
p 3200 100 0 an 10 o0s 441
(3200 0 0 10 ] 120 50 [0
3500 P 10 80 155 505 441
3600 100 10 80 180 9.05 441
3700 k) %0 12 % 35 950 115
3800 7 12 9 170 95) 415
3900 100 14 % 195 10.15 354
w000 0 0 12 % k3 550 INE)
4500 75 14 95 170 1015 3%
E000 %5 a0 13 % 13 1015 354
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Tat Dung Stephen Ingleside at King Farm
Structural Option 2008-2009 Technical Report No. 2

B10 Superstructure

1010 Floor Construction
"
B1010 241 W Shape Beams & Girders
i BAY SIZE (FT.) SUPERIMPOSED | STEELFRAMING | FIREPROOFING TOTAL LOAD COST PER S.F.
BEAM X GIRD LOAD (PS.F) DEPTH (IN.) [SF. PER S.F) (PSF) AT, INST_ 1 TOTAL
850 2530 40 16 532 50 810 265 11.75
6600 — 40 2 76 %0 1255 357 16.12
650 { 7 2 857 125 1495 421 1915
6100 125 | 983 175 18.70 540 2,10
6750 200 3 111 250 2350 550 29
8800 3025 0 16 532 50 835 240 10.75
850  — 40 2 672 % 1280 356 16.36
6300 1 75 % 702 131 1520 415 19.35
6950 125 2 1.020 175 1975 550 25.25
7000 200 30 1160 250 2% 685 3185
7100 325 10 18 569 30 875 251 11.26
7150 40 2 40 %0 12.20 347 1567
7200 1| 75 24 787 125 15.25 423 19.48
7300 125 24 874 175 19 540 2440
7 20 30 1013 250 2350 530 2880
T30 75 [ 1 637 50 510 256 1176
1500 | 40 2 839 % 1250 372 1662
1550 i 7 2 19 125 1565 442 2007
7600 125 27 1.02 17 19.75 5.70 2545
7650 200 30 1160 250 % 5.0 30.70
7700 N 0 2l 52 50 535 263 11.%8
7750 40 2% 629 103 14.45 183 1838
7800 { 75 30 715 138 17.20 454 21.84
7850 125 % a 206 2250 6.30 2880
190 200 36 - 878 281 %50 5.60 110
| £ 0:30 10 2 518 50 975 280 1255
8000 —_ 40 24 J W 1320 367 1687
8020 | 75 2 818 125 1560 433 1993
8040 =3 125 30 910 175 20 570 25.70
£060 200 3 999 23 2450 555 30,05
2080 30x30 0 18 B3l 50 1045 297 1342
8100 40 24 805 90 1425 4 1825
8120 1 75 2 899 125 17 473 .73
8150 15 30 1010 175 2 605 2105
200 200 % 1148 250 2 5.7 30.75
830 0635 %0 21 508 50 10.70 254 1364
830 — 40 24 551 109 15.85 427 20.12
8350 ! 75 3 732 150 19.25 515 %40
400 bz 125 % 802 25 Pl 560 3060
8450 200 3% 488 300 3150 685 3835
8500 035 [ 2 55 i) 540 266 12.06
8520 — 40 24 635 %0 1380 379 1759
8540 t— 75 30 751 125 17.25 468 2193
2600 —| 125 3 845 175 21 590 2690
850 200 % 93 263 2750 510 33460
8700 EEs 10 21 ] 50 1010 250 13
8720 — 40 2 733 Y 1455 402 1857
3740 g — 7 0 2 1830 8| 232
8760 == 125 r 5 241 7 21 595 595
| 8780 200 | 5 03 250 ' 28 6.25 3425 |
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Tat Dung Stephen Ingleside at King Farm
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B10 Superstructure

B1010 Floor Construction
B1010 229 Precast Plank with No Topping
SPAN SUPERIMPOSED TOTAL DEAD TOTAL COSTPER SF.
(FT) LOAD [PSF) DEPTH (IN.) LOAD [PSF) LOAD (PSF) W1 ST 1 ToTAL
1700 25 40 12 70 110 915 188 1103
B1010 230 Precast Plank with 2” Concrete Topping
SPAN SUPERIMPOSED TOTAL DEAD TOTAL COST PER S.F.
(FT) LOAD [PSF) DEPTH {IN.) LOAD (PSF) LOAD (PSF) W1 ST 1 10T
2000 10 40 5 75 115 7.25 5.20 1245
2100 75 8 7 150 8.35 474 13
2200 100 8 75 175 835 474 13,
7500 5 0 3 75 115 535 17 3.
2600 75 8 7 150 8.35 474 13,
2700 100 8 5 175 835 474 I
7800 Pl [T 3 7 15 5% E§T]
290 75 8 75 150 835 474
3000 100 8 5 175 83 474
30 % 0 3 7 15 535 74
3200 75 8 7 150 8.35 474
3300 100 10 0 180 905 441
3400 0 0 10 80 120 50 T
3500 75 0 3 15 31 74T
3600 100 10 80 180 9.05 441
3700 % ) 12 % 135 950 115
3800 75 12 % 170 9.5 415
3900 100 14 % 195 10.15 354 1409
[ %000 0 i) 12 % 6 950 415 355
4500 75 14 % 170 10.15 394 14.09
5000 £ [ 7 % 135 10.15 354 409
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Tat Dung Stephen Ingleside at King Farm
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B10 Superstructure

L]
B1010 Floor Construction
sy Description: Table below lists costs (3/S.F) Shear Studs are 3/4".

8 for a floor system using composite steel WW.F, 6 X6 -W1.4 x W1.4 (10 X 10)
beams with welded shear studs, composite  Concrete f'c = 3 KS|, lightweight.
steel deck, and light weight concrete slab Steel trowel finish and cure.
reinforced with WMWL.F. Price includes Fireproofing is sprayed fiber (non-
sprayed fiber fireproofing on steel beams. asbestos).

Design and Pricing Assumptions: Spandrels are assumed the same as
Structural steel is A36, high strength interior beams and girders to allow for
bolted. extericr wall loads and bracing er
Coemposite steel deck varies from moment connections.

22 gauge to 16 gauge, galvanized.

COST PER S.F.
System Components ouantiry | unir AT, INST. TOTAL
SYSTEM B1010 256 2400
20X25 BAY, 40 PSF S. LOAD, 5-1/2" SLAB, 17-1/2" TOTAL THICKNESS
Structura! steel 4320 Lb. 7.26 1.73 899
Welded shear connectors 3/4" diameter 4-7/8" long 163 Ea. 12 .30 A
Metal decking, noncelular composie, gah. 3" deep, 22 gauge 1.080 SF 3.08 90 358
Sheet metal edge closure form, 127, w/2 bends, 18 ga, gav 043 LF. 26 10 36
Weided wire fabric rolls, 6 x 6 - W1.4 x W14 {10 x 10), 21 Io/cst 1.0CC SF. 20 34 54
Concrete ready mux, light wesght, 3,000 PSI 333 Ck. 2.58 258
Flace and vibrate concrete, elevated stab less then 8°, pumped 333 CF. A7 47
Finvshing flocr, monolithic steel trowel finssh for finish floor 1.000 SF 78 78
Curing with srayed membeane curing compound 010 CSF 06 08 14
Shores, erect and sinip vertical to 10" high 020 Ea. 38 38
Sprayed mineral fiber/cement for fireproof, 17 thick o beams 483 S.E 28 43 g1
TOTAL 1384 5.5 19.35
B1010 256 Composite Beams, Deck & Slab
: BAY SIZE SUPERIMPOSED | SLAB THICKNESS |  TOTAL DEPTH TOTAL LOAD COSTPERS.F.
(FT.) LOAD (PS.F) (IN) (FT-IN) [PS.F) MAT. INST. TOTAL
(%25 40 3172 1.512 80 1385 5.30 1035
.7'5 512 1-91/2 115 '.‘4.‘.0 5.?5 1895
-100 125 512 1-31/2 167 17.7 550 2620
200 Bl 1-1-12 251 19.85 7 26.85
25%25 40 512 1.91/2 82 13.70 525 1895
75 51,2 1-11172 118 15.30 5385 20.65
125 512 2-242 169 1595 5.75 21,70
200 6174 2-61/4 252 22 6.70 28.70
25430 a0 512 1-11172 8 14 2.2 20
75 312 t-11/2 119 15.10 5.25
125 5172 11,2 170 17.60 585
-y 200 A1/4 2-514 252 22 680
| 30x30 40 3172 81 1355 540
75 i/2 116 1515 560
25 2 158 1240 5.30
200 1/4 252 22 30
035 49 2 | 82 5,09
7 2 17 8 70
2 17 : 70|
125 12 | g9 : 19 545
200 ol/d 284 | 2 .35
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