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EXECUTIVE SUMMARY

The Kettler Capitals Iceplex is the practice facility for the NHL franchise, Washington
Capitals. It is located in Arlington, Virginia just outside Washington D.C. The Iceplex
was constructed on top of the existing parking structure for the Ballston Mall in
Arlington.

This report begins by discussing the codes and loads that were used to design the Iceplex.
The gravity system of the 8" level framing is then described in detail. The existing floor
framing structure of the Iceplex is composite steel.

Eight alternative floor framing systems are analyzed and designed. Several design
considerations are explained. The two most important considerations are the weight of
the structure and the column layout. The structure must be as light weight as possible in
order to avoid the need for reinforcing the existing foundation system. In order to avoid
the need for designing and constructing new footings or the use of transfer girders, the
column layout must remain the same as the existing structure.

The eight alternative framing systems are a two-way slab with beams, waffle slab,
hollow-core plank, double T, non-composite steel, open web steel joists, and post-
tensioned two way slab. The advantages and disadvantages of these systems are
described.

After the design of these systems was complete, a feasibility study was performed in
order to determine the best alternative. Ten criteria were used including cost, depth, and
constructability. The study uses a ranking system with 1 being the lowest score and 5
being the highest. From the sum of the criterion scores, four systems were eliminated:
waffle slab, double T, non-composite steel and open web steel joists. The final scores for
the cast-in-place two-way slab with beams and the post-tensioned systems were the same.
In order to choose the best alternative, the most important feasibility criteria, weight and
depth, were examined. Since the post-tensioned system scored higher in both criteria, it
was concluded that this system is the best alternative floor framing system for the 8"
level of the Iceplex.
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INTRODUCTION

The Kettler Capitals Iceplex is the practice facility for the National Hockey League team,
Washington Capitals. It is located at the Ballston Common Mall in Arlington, Virginia at
the intersection of Glebe Road and Randolph Street. This 137,000 square foot facility
was built on top an existing parking structure and houses two regulation sized ice rinks,
corporate offices, a training facility, and a pro shop. At 60 ft. above street level, the
Kettler Capitals Iceplex is the home of the highest ice rink above street level in the
United States.

Design for the Iceplex began in 2000; however, this was the third time the Ballston
parking garage has been expanded. The original facility, which dates back to the 1950s,
was a five story cast-in-place concrete structure reinforced with mild steel. Then in the
1980s, the parking garage was expanded two more times. In 1981, a five story L-shaped
addition was constructed of cast-in-place post-tensioned concrete. Then in 1986, the
existing five level structure was topped with two more levels, one post-tensioned
concrete and the other composite steel. See Figure 1 for a schematic phasing diagram of
these additions.

\\\\\ - e ‘\‘\\‘\1//:

1950s

Figure 1: Expansion 1980s
Iceplex

There were several challenges when designing the Iceplex. The initial challenge was
figuring out how to safely build an ice rink and roof weighing a total of 235 psf dead load
plus 130 psf live load over an existing structure that was designed for a total expansion of
60 psf dead load and 50 psf live load. Another challenge was controlling deflection over
the long 200 ft. span of each ice rink. A consultant recommended that the deflection be
as close to zero as possible in order to prevent the ice from cracking. The need for large
column-free spaces limited the locations where lateral members could be placed.

This report analyzes the existing floor framing system and designs several alternative
systems. These systems include two-way slab with beams, waffle slab, hollow-core
plank, double T, non-composite steel, open web steel joists, and post-tensioned two way
slab.
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CODES USED FOR ANALYSIS AND DESIGN

The Kettler Capitals Iceplex was designed using Building Officials and Code
Administrators, Inc (BOCA), 1996 and ASCE 7-95 for building loads and structure
analysis. Concrete design used American Concrete Institute, ACI 318-95 and the Manual
of Steel Construction —Allowable Stress Design, 9" Edition, 1989 was used for the steel
design.

This report uses a newer version of code to design the alternative floor systems. The
International Building Code (IBC 2006) and ASCE7-05 is used to determine loads and
design procedures. The concrete and steel codes used vary depending on the floor
framing system.

IMPORTANT CONSIDERATIONS FOR ALTERNATIVE SYSTEMS

Listed below are several important things to be considered when designing alternative
floor systems for the Iceplex.

e The column grid is unable to change. Since the Iceplex is built on top of an
existing building, the same column grid must be used in order to avoid the
complication of adding transfer girders throughout the building. Also, this
prevents the need to design and construct additional footings. Avoiding both will
save the owner a great deal of money. This means that the typical bay must
remain 27’ x 30°.

e The weight of the alternative framing systems needs to be minimal. This will
minimize the need to expand the existing footings, which will also save money.
In the original design, only two footings needed to be expanded partly because a
some-what light structure was used.

e The total depth of the alternative systems must be taken into consideration.
According to IBC 406.2.2, “The clear height of each floor level in vehicle and
pedestrian traffic areas shall not be less than 7 feet.” For example, when framing
the 8" level, a total framing depth plus equipment of less than 35” must be used in
order to maintain the current floor to floor height of 11°-0”. This dimension takes
into consideration the additional slab for the ice rinks.

e Live load deflection must remain limited to L/480 to prevent the ice from
cracking. Vibration must also be minimal, especially in areas where hockey
players will be skating.

e The size of columns supporting the 8" level must be minimized. This will limit
the amount of parking stalls that need to either be removed completely or
relocated on the 7" level below.
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Live Loads
PSF USED BY
ENGINEER OF PSF USED IN
AREA RECORD ANALYSIS
Framed
Floor 100 100
Areas
Lobbies,
Stairs, 100 100
Exits
Mechanical As noted on plans As noted on plans
Ice Rink 100 100
Parking
50 40
Decks
Parking
Decks 80 (50LL + 30 snow) 70 (40LL + snow)
(Top Level)
30 or snow load 25 or snow load
Roof LL (whichever is greater) (whichever is greater)
Dead Loads
PSF USED BY
ENGINEER OF PSF USED IN
AREA RECORD ANALYSIS
15"ice=7.8
5" NW Concrete = 63
Rink 4" Insulation = 6 132
4" Sand = 40
Misc = 15
132
Wet Areas 30 30
Parking 3 3
Planter 440 440
Other 15 15
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EXISTING FLOOR FRAMING SYSTEM —COMPOSITE STEEL

This report will concentrate only on Areas A and B of the 8" level. These areas will be
the location of the alternative system designs. See the Keyplan below for their locations.

Keyplan

Areas 8A & 8B

Areas 8A and 8B are located on the 8" floor of the new Iceplex facility and are the
location of both regulation-sized ice rinks. It was important to limit deflection of the
concrete slab supporting the rinks in order to prevent the ice from cracking. The
structural engineer and the ice rink consultant compromised to limit the deflection to
L/480. The typical bay size is 27°-0” x 30’-0”. The slab was constructed from 3%”
lightweight concrete over 3” 18 gage galvanized composite deck (total thickness = 6%2”)
reinforced with #4 at 16”oc each way 2” below the slab. Supporting the slab are mostly
composite W18x40s at 9’-0”oc spanning 30°-0”. These W18s frame into larger steel
composite beams which range from W21x50s to W36x150s. All shear studs are %.” dia.
x 4” long. It was noted that rebar is not traditionally used in a composite slab system;
however, it was necessary to properly support the ice. Steel columns supporting the rinks
range from W12x58s to W14x257s. See Figure 2 for an enlarged framing plan and
Figures 3 and 4 for a typical framing plan of Areas A and B respectively.

BF

W24x68 (58

W18x40 (36
W18x40 (36
Wi8x40 (362
Wi8x40 (36
(58]
=

Figure 2: Enlarged Framing Plan

W24x68 (58
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Figure 3: Area 8A Framing Plan

Figure 4: Area 8B Framing Plan
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The PCA-Slab software program was used to design a
two-way concrete slab with beams system. This program
uses ACI 318-02 for concrete and ASTM A615 for
reinforcing  steel. Lightweight concrete with a
compressive strength of 5000 psi was used during design.
Two runs were analyzed and designed. The first spans
east-west through Area 8B and the other spans north-
south through Areas 8A and 8B. See Figure 5 for the

location of these runs. A slab thickness of 12” and

14”x14” columns were needed. 14”x24” beams were designed in both directions. To
avoid punching shear, drop panels were needed around every column. For simplicities
sake, the reinforcing is only shown for one bay. The entire column strip and middle strip
design can be found in the appendix. The beam reinforcement can be found in the
tabulated design output in the appendix. For convenience, the PCA input is also provided
in the appendix. The final design of a typical bay is shown in Figure 6.

Advantages

Depth: A maximum of 24” depth allows more than enough room to keep the
existing floor-to-floor height. Deeper beams could even be designed in order to
decrease the required reinforcement.

Column Size: Small column sizes minimize the obstruction of parking stalls on
the 7" level.

Deflection/Vibration: The maximum live load deflection of L/480 was maintained
during this design. Vibrations will not be a problem with this heavy concrete
system.

Aesthetics: This two-way system with beams is commonly used in parking
structures; therefore, this system will not create any unsightly structure from the
7" level below.

Lateral System: Monolithic design provides a very stiff lateral resisting system.

Disadvantages

Utilities: This monolithic design may cause problems for placing mechanical and
electrical equipment. Openings in the slab will need to be designed which may
increase the slab depth and/or reinforcement.

Weight: Even though lightweight concrete was used during this design, an all-
concrete system will have significant weight. This may create the need to
reinforce more existing footings than the original design required. Also, the
heavy weight of this system will increase seismic loads. The weight of this
system is 110 psf.
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Figure 5: PCA-Slab Run Locations
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WAFFLE SLAB

The CRSI Design Handbook 2002 was used to design a
waffle slab system supporting the ice rink in Area 8B. It
was assumed that 4=6£=30 ft. which is a more
conservative approach than the 27°x30’ actual bay. This
version of CRSI uses 1.2D+1.7L. Using a 100 psf live
load and 132 psf dead load, a factored superimposed load
of 328 psf was calculated. @ The design used a o AN
superimposed load of 300 psf assuming that 5000 psi Il

normal weight concrete will be used as opposed to the

tabulated 4000 psi. A total slab depth of 15 in. is used with a minimum column size of
19”x19”. See Figure 7 for the final design of column strip and middle strip
reinforcement.

Advantages
e Weight: Lighter weight than traditional solid flat slab construction allows for
decreased dead load which minimizes the need to reinforce the existing
foundation system. A weight of 147 psf was calculated. (See appendix).

e Depth: Shallow depth allows for minimal floor to floor heights and minimum
clearance height for the parking garage.

Utilities: Relatively easy accommodation of electrical and mechanical equipment.
Deflection: Very small deflections (See appendix for calculation).

Vibration: Not an issue.

Lateral System: Stiff system will adequately resist lateral loads.

Disadvantages

e Column Size: Large column size may decrease the number of available parking
stalls in the garage below.

e Aesthetics: Not preferable to use for 9™ floor framing but unimportant for 8" floor
framing.

e Constructability: Large amounts of square dome forms may be time consuming.
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Figure 7: Waffle Slab Design
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HoLLOW-CORE PLANK ON STEEL BEAMS

Online Spancrete load tables were used to design the
hollow core precast floor system. Based on a
superimposed dead load of 132 psf and a live load of
100 psf, the Ultralight 8” thick 1.0F-8606 T was

selected. This was also based on a 15’ span, cutting the

current bay in half. This seemed to be the most economical selection based on self
weight and depth. It is unknown what deflection criteria are used in these load tables. At
this time, it was assumed that the extra load capacity was sufficient to limit deflection to
L/480. The load table used for this design can be found in the appendix. After designing
the hollow core planks, the steel supporting these planks was designed. Simple hand
calculations were used. The design was based mainly on moment capacity and
deflection. These calculations can also be found in the appendix. The final design of this
system is shown in Figure 8. A connection detail is shown in Figure 9.

Advantages

Weight: This system weighs significantly less than a traditional cast-in-place
reinforced concrete system because of the hollow cores. The panels themselves
weigh 86 psf. Assuming 10 psf for the steel, the complete system only weighs 96
psf.

Deflection/Vibration: At this point, is it assumed that there will be no significant
problem.

Column Size: Since steel columns could be used with this system, the size could
be minimized in order to avoid conflict with the parking layout.

Disadvantages

Constructability/Lead Time: Each individual panel must be constructed one by
one using a crane. This could be very time consuming. Also, since this is a
precast system, there may be a long lead time for the manufacturer to design and
build the panels.

Depth/Utilities: The panels themselves only have a depth of 8”. However, the
steel supporting these panels has a depth of 24”. This only leaves 3” to run
mechanical and electrical equipment without increasing the floor-to-floor height.
Fireproofing: Since steel is used to support the panels, spray on fireproofing will
be needed.

Lateral System: Steel supporting the hollow core panels will take all of the lateral
loads. This will increase the number of moment connections.
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Figure 9: Hollow Core Connection Detail
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DOUBLE-T WITH INVERTED T BEAMS

Online Spancrete load tables were used to design the Double
T floor system. In order to avoid excess use of precast
beams, the designer used a 27’ span for the Double Ts.
Using a superimposed dead load of 132 psf and a live load of

100 psf, the 8DT20-C88H was selected. It is unknown what -

deflection criteria are used in these load tables. At this time, it was assumed that the
extra load capacity was sufficient to limit deflection to L/480. The Double T load table
can be found in the appendix. Based on a total load of 132+75+100 psf = 307 psf, a
tributary width of 10°, and a span of 27’, an inverted T beam was designed using load
tables provided by Spancrete. A 30”x36” was selected. These two precast members will
meet the connection requirements as seen in Figure 11. See Figure 10 for a framing plan
using this Double T design. Using a more in depth design approach, the cast-in-place
columns and beams can be designed.

Advantages

Utilities: The cross section of the Double T system allows for easy access for
mechanical and electrical equipment.

Weight: The Double Ts themselves only weigh 75 psf. It is unknown at this time
the exact weight of the inverted T beams; however, it can be concluded that the
overall weight of this system is not very high.

Aesthetics: This system is used frequently when framing parking structures. This
makes this system desirable for framing the 8" level. However, it should be noted
that the aesthetics of this system may not be desirable for framing the 9™ level.
Fireproofing: Since this is an all concrete system, no additional fireproofing is
required.

Deflection: It is assumed at this point that there will be no deflection problems
with this system.

Disadvantages

Depth: Because of the high superimposed dead load, deep inverted T beams were
needed. The total depth of this system is more than the allowable depth as
previously described. This means that the floor-to-floor height will need to be
increased.

Constructability/Lead Time: Each individual panel must be constructed one by
one using a crane. This could be very time consuming. Also, since this is a
precast system, there may be a long lead time for the manufacturer to design and
build the panels.

Column Size: Since the beam width is so large, a large column size will most
likely be needed. This will cause problems with the parking layout on the 7%
level below.

Lateral System: This system has very little lateral stability because the way it is
constructed.
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Figure 11: Double T Connection Detail

Page 16 of 16



Megan Kohut Structural Option
Kettler Capitals Iceplex Dr. Linda Hanagan
Arlington, Virginia October 26, 2007

NON-COMPOSITE STEEL

RAM Structural System was used to design the non-
composite steel floor system. The steel code used was
LRFD 3" Edition. The required deflection criterion was
taken into consideration when using RAM. The same
framing layout used in the original composite design was
used for the new non-composite design. As expected, the
sizes were increased and camber was needed in some cases.
The design of a typical 27’ x 30’ bay can be found in

Figure 12. The lightest weight beams were selected.

Advantages

Weight: Since this an all steel system, with the exception of the floor slab, the
weight is small. It can be estimated that the total weight of the structure can
easily be less than 80 psf.

Aesthetics: This all steel system has a very modern and appealing look to it. It is
especially desirable for framing the 9" level.

Column Size: Since steel columns will be used, the member depths can be limited
in order to minimize any interference in the parking layout below.

Deflection: The requirements were taken into consideration in the design.

Disadvantages

Depth: Large depth of beams could push the total depth of this system over the
limit, depending on the slab thickness. It should be noted that the depth of the
members can be limited using RAM; however, this will only increase the weight
of the structure.

Fireproofing: Spray-on fireproofing will be needed.

Efficiency of Design: A non-composite system is not a very efficient design. A
concrete slab is necessary anyway for the floor, so it is more practical to use a
composite system to help carry the loads.

Lateral System: Moment frames will be used with this system. Moment frames
are not very efficient lateral resisting systems.

Page 17 of 17



Megan Kohut Structural Option
Kettler Capitals Iceplex Dr. Linda Hanagan
Arlington, Virginia October 26, 2007

Figure 12: Non-Composite Steel Design
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OPEN-WEB STEEL JOISTS

RAM Structural System was used to design the open web
steel joist floor system. The steel code used was LRFD 3™
Edition. The required deflection criterion was taken into
consideration when using RAM. The design called for
241.HO9 at 3’-0”0oc. See Figure 13 for a typical framing plan.
Since this is a preliminary design, a vibration analysis was {
not completed. Vibrations would need to be analyzed in — /|  _~
order to make a final conclusion about this alternative A
framing system.

Advantages
e Weight: Extremely light weight (Joists only: 21 plf = 5.6 psf). There will be very
little effect on the foundation system from the dead load of this system.
e Depth: 24” depth is within requirements. A total of 11” is allowed for a deck and
slab.
o Utilities: Mechanical and electrical equipment can run in between the webs

Disadvantages

e Vibration: Large vibration issues are possible

e Fireproofing: Spray-on fireproofing and/or fire rated paint must be used. Fire
rated paint is more feasible since spray-on fireproofing a joist can be extremely
messy and uneconomical.

e Constructability: Small spacing could cause some issues during construction.

e Lateral System: Provides little or no lateral resistance. All lateral loads will be
carried by wide flanges supporting the joists.
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Figure 13: Open Web Steel Joist Design
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POST-TENSIONED TWO-WAY SLAB

Since a complete design of a post-tensioned system is beyond my knowledge at this
point, a preliminary design and feasibility study was completed. This will help me decide
if a full design is logical. The basic design guidelines used were provided by Richard
Apple, PE, vice president of Holbert Apple Associates Inc. in Olney, Maryland.

Based on the spans of the Iceplex, a two-way flat plate system with shear caps was
determined to be the most practical. Using a span:depth ratio of 40-45, a preliminary
depth of 8”-9” was determined. A pre-compression stress of 150-250 psi is typical of this
two-way system. It is most efficient to place the uniform tendons in the long direction.
This means that the uniform tendons will run in the north-south direction and the banded
tendons will run in the east-west direction. See Figure 14 for a sketch of the preliminary
design.

Advantages

e Depth: Because of the high capacity of this system, a very small depth is needed
to adequately carry the loads.

o Deflection/Vibration: Very little deflection problems with this system. Vibration
resistance is not perfect with this system, but it should be adequate for the Iceplex.

e Fireproofing: No additional fireproofing is needed as long as adequate cover is
used.

e Lateral System: A very stiff system provides lateral resistance.

e Cost: Cost is usually lower than traditional mild reinforced concrete systems with
spans over 25 feet.

Disadvantages

e Constructability: This is a very dangerous system to construct. It is very time
consuming to stress each tendon to the designed amount. Basket weaving tendons
in a two-way system can get complicated.

e Weight: The weight of this system could be significant depending on slab
thickness and depth of drop caps. A 9” slab with no shear caps using normal
weight concrete will weigh 113 psf not including the weight of columns. This has
the potential to affect seismic loads and the need to reinforce existing footings.

e Openings: Cutting though a slab to add openings for elevators, mechanical
equipment, etc. will affect every span of the tendon in the location of the opening.

e Design: The design of a post-tensioned system is very complicated. Computer
software is most likely used to design this system
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Figure 14: Post-Tensioned Plan
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Megan Kohut

Kettler Capitals Iceplex

Arlington, Virginia

FEASIBILITY STUDY

Structural Option
Dr. Linda Hanagan
October 26, 2007

Below is a feasibility study comparing all eight floor framing systems including the
existing system. This study uses a 1-5 ranking system, with 1 being the lowest score and
5 being the highest score. Ten different criteria were analyzed. These numbers were
then added up to get a final score.
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m [ 0 o)
£ Y 2 8 2
_= g c n i ~
o £ s S v @ © )
298 g o £ = Q o
P2l B o ©8 sl 2| s
L0 > | ®| m = g 7
zo| 8| 0|95 | L| §| 2| &

o £ [0}
x| 2| §132| 3| 5| &| B
oWl 2| 2|28l 8 2]l ol &
Weight 4 2 3 4 3 4 5 3
Constructability 3 4 2 3 3 4 2 2
Cost 4 4 3 2 4 2 4 5
Depth 3 4 4 2 1 2 4 5
Column Size 4 3 1 4 2 4 5 3
Fire Proofing 2 5 5 5 5 2 1 5
Vibration 2 4 4 4 4 2 1 3
Lateral System 3 4 4 3 1 3 2 4
Aesthetics 5 4 3 5 4 5 3 4
Utilities 4 2 3 3 5 4 5 2
Total 34 36 32 35 32 32 32 36
Feasible? Yes | No | Yes No No No | Yes
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CONCLUSION

The existing 8" floor framing of the Kettler Capitals Iceplex is constructed of composite
steel. This report analyzed and designed eight additional framing systems and
determined their feasibility. The eight systems analyzed were two-way slab with beams,
waffle slab, hollow core planks, double Ts, non-composite steel, open web steel joists,
and post-tensioned two-way slab.

Based on the ranking system of the feasibility study, four framing alternatives were
eliminated as possibilities: waffle slab, double T, non-composite steel, and steel joists.
This left the two-way slab with beams, hollow core planks, and post-tensioned systems as
feasible alternatives to the existing composite steel framing. The two-way slab and post-
tensioned slab systems’ scores were tied. However, since weight and depth are the two
most important criteria, it is concluded that the post-tensioned framing system is the most
feasible.

Most Feasible Alternative: Post-tensioned two-way slab
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Kettler Capitals Iceplex
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APPENDIX

Structural Option
Dr. Linda Hanagan
October 26, 2007

Cost and Assumptions (From RSMeans Assemblies 2007)

Composite Steel (Current System)
e A36 Steel (unusual)

3000 psi concrete

light weight concrete

Fireproofing included

30x30 bay

200 psf load

Two-Way Slab with Beams
e 30x30 bay
e 200 psf load
e normal weight concrete
e 3000 psi concrete

Waffle Slab
e 30x30 bay
e 200 psf load
e normal weight concrete
e 4000 psi concrete

Precast Plank with 2”” Concrete Topping
e 30x30 bay
e 100 psf load
e 5000 psi concrete

Double T with Topping on Precast Beams
e 30x30 bay
e 100 psf load
e 5000 psi concrete

Non-composite Steel + Deck/Concrete
e A36 Steel (unusual)
e Fireproofing included
e 30x30 bay
e 200 psf load
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$22.45

$21.55

$22.35

$23.25

$21.89

$29.24



Megan Kohut Structural Option

Kettler Capitals Iceplex Dr. Linda Hanagan
Arlington, Virginia October 26, 2007
Steel Joists, Beam, and Slab on Columns $20.55
e A36 Steel (unusual)
e 3000 psi concrete
e 12’ column height
e 30x30 bay
e 125 psf load
Post-Tensioned Two-Way Slab $17.00

e Per reference
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Two-Way Slab from PCA-Slab
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[1] INPUT ECHO

General Information:

File name: P:\Thesis\East-West.slb

Project: Iceplex

Frame: E-W Engineer: Megan Kohut

Code: ACI 318-02 Mode: Design Reinforcement Database: ASTM A615
Number of supports = 9

Floor System: Two-Way

Live load pattern ratio = 75%

Minimum free edge for punching shear = 10 times slab thickness

Deflections are based on cracked section properties.

In negative moment regions, Ig and Mcr DO NOT include flange/slab contribution (if available)
Compression reinforcement calculations NOT selected.

Material Properties:

Slabs|Beams Columns
wc = 110 110 Ib/ft3
f c = 5 5 ksi
Ec = 2692.1 2692.1 ksi
fr = 0.45078 0.45078 ksi
fy = 60 ksi, Bars are not epoxy-coated
fyv = 60 ksi
Es = 29000 ksi

Reinforcement Database:

Units: Db (in), Ab (in"™2), Wb (Ib/ft)

Size Db Ab Wb Size Db Ab Wb
#3 0.38 0.11 0.38 #4 0.50 0.20 0.67
#5 0.63 0.31 1.04 #6 0.75 0.44 1.50
#7 0.88 0.60 2.04 #8 1.00 0.79 2.67
#9 1.13 1.00 3.40 #10 1.27 1.27 4.30

#11 1.41 1.56 5.31 #14 1.69 2.25 7.65
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#18 2.26 4.00 13.60
Span Data:

Slabs: L1, wL, wR (ft); t, Hmin (in)

Span Loc L1 t wL wR Hm
1 Int 13.500 12.00 15.000 15.000 5.
2 Int 27.000 12.00 15.000 15.000 9.
3 Int 27.000 12.00 15.000 15.000 9.
4 Int 27.000 12.00 15.000 15.000 9.
5 Int 27.000 12.00 15.000 15.000 9.
6 Int 27.000 12.00 15.000 15.000 9.
7 Int 27.000 12.00 15.000 15.000 9.
8 Int 27.000 12.00 15.000 15.000 9.
9 Int 13.500 12.00 15.000 15.000 5.

NOTES:

*a- Not a true two-way slab (L2/L1 > 2.0).

Ribs and Longitudinal Beams: b, h, Sp (in)

Ribs Beams

Span b h Sp h
1 0.00 0.00 0.00 14.00 24.00
2 0.00 0.00 0.00 14.00 24.00
3 0.00 0.00 0.00 14.00 24.00
4 0.00 0.00 0.00 14.00 24.00
5 0.00 0.00 0.00 14.00 24.00
6 0.00 0.00 0.00 14.00 24.00
7 0.00 0.00 0.00 14.00 24.00
8 0.00 0.00 0.00 14.00 24.00
9 0.00 0.00 0.00 14.00 24.00

Support Data:

Columns: cla, c2a, clb, c2b (in); Ha, Hb (ft)

Supp cla c2a Ha clb c2b
1 0.00 0.00 0.000 14.00 14.00
2 0.00 0.00 0.000 14.00 14.00
3 0.00 0.00 0.000 14.00 14.00
4 0.00 0.00 0.000 14.00 14.00
5 0.00 0.00 0.000 14.00 14.00
6 0.00 0.00 0.000 14.00 14.00
7 0.00 0.00 0.000 14.00 14.00
8 0.00 0.00 0.000 14.00 14.00
9 0.00 0.00 0.000 14.00 14.00

Drop Panels: h (in); L1, L2, W1, w2 (ft)

Supp h L1 L2 w1 w2
1 6.00 0.000 2.000 2.000 2.000 *c
2 6.00 2.000 2.000 2.000 2.000 *c
3 6.00 2.000 2.000 2.000 2.000 *c
4 6.00 2.000 2.000 2.000 2.000 *c
5 6.00 2.000 2.000 2.000 2.000 *c
6 6.00 2.000 2.000 2.000 2.000 *c
7 6.00 2.000 2.000 2.000 2.000 *c
8 6.00 2.000 2.000 2.000 2.000 *c
9 8.00 2.000 2.000 2.000 2.000 *c

*c- Invalid drop. Drop thickness will not be used
*d- Excessive drop thickness will not be used for

Transverse Beams: b, h, Ecc (in)

Supp

b

h

Ecc

OCONOUAWNE

Boundary Conditions:

Spring

[ejeoNolooNoloNoNa)

Kz (kip/Zin); Kry (kip-in/rad)

Kz Spring Kry Far End A Far End B

for flexural design.

000000000

Red%
100
100
100
100
100
100
100
100
100

flexural design.

10-28-2007, 09:47:33 PM
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Fixed

Bottom bars___

9 0 0
Load Data:
Load Cases and Combinations:
Case SELF Dead Live
Type DEAD DEAD LIVE
Ul 1.400 1.400 0.000
uz2 1.200 1.200 1.600
U3 1.200 1.200 1.600
ua 1.200 1.200 1.600
us 1.200 1.200 1.000
ue 1.200 1.200 1.000
u7 0.900 0.900 0.000
us 0.900 0.900 0.000
U9 1.200 1.200 1.000
u10 1.200 1.200 1.000
U1l 0.900 0.900 0.000
Uiz 0.900 0.900 0.000
Span Loads:
Span Case Wa
Area Loads - Wa (Ib/ft2):
1 Dead 132
2 Dead 132
3 Dead 132
4 Dead 132
5 Dead 132
6 Dead 132
7 Dead 132
8 Dead 132
9 Dead 132
9 Live 100
8 Live 100
7 Live 100
6 Live 100
5 Live 100
4 Live 100
3 Live 100
2 Live 100
1 Live 100
Support Loads: --- NONE ---
Support Displacements: --— NONE ---
Reinforcement Criteria:
Top bars____
Min Max Min
Slabs and Ribs:
Bar Size #5 #8
Bar spacing 1.00 18.00 1
Reinf ratio 0.14 5.00 0
Cover 1.00 1.
Beams:
Bar Size #5 #8
Bar spacing 1.00 18.00 1
Reinf ratio 0.14 5.00 0
Cover 1.50 1

#5

.00
.14

#5

.00
.14
.50

Fixed

Max

#8

18.00
5.00 %
in

Stirrups
Min Max
#3 #5
6.00 18.00

in

10-28-2007, 09:47:33 PM
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Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
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[2] DESIGN RESULTS

Top Reinforcement:

Units: Width (ft), Mmax (k-ft), Xmax (ft), As (in"2), Sp (in)

Span Strip Zone Width Mmax Xmax AsMin AsMax SpReq AsReq Bars
1 Column Left 5.58 3.55 4.900 1.447 15.216  13.400 0.074 5-#5
Middle 5.58 17.78 8.600 1.447 15.216  13.400 0.371 5-#5

Right 5.58 33.70 12.917 1.447 15.216 3.941 0.706 17-#5

Middle Left 23.25 8.37 4.900 6.026 63.364 13.950 0.174  20-#5
Middle 23.25 87.66 8.600 6.026 63.364 13.950 1.831 20-#5

Right 23.25 361.54 12.917 6.026 63.364 11.160 7.656  25-#5

Beam Left 1.17 20.14 4.900 0.435 6.601 3.324 0.203 4-#5
Middle 1.17 100.73 8.600 1.098 6.601 3.324 1.033 4-#5

Right 1.17 190.99 12.917 1.098 6.601 1.662 2.004 7-#5

2 Column Left 5.58 236.77 0.583 1.447 15.216 3.941 5.188 17-#5
Middle 12.33 0.00 13.500 0.000 33.612 0.000 0.000 -

Right 12.33 323.02 26.417 3.197 33.612 6.435 6.931 23-#5

Middle Left 23.25 160.07 0.583 6.026 63.364 11.160 3.355 25-#5
Middle 16.50 0.00 13.500 0.000 44.968 0.000 0.000 -

Right 16.50 218.38  26.417 4.277 44.968 13.200 4.612 15-#5

Beam Left 1.17 200.48 0.583 1.098 6.601 1.662 2.109 7-#5
Middle 1.17 0.00 13.500 0.000 6.601 0.000 0.000 -

Right 1.17 273.51  26.417 1.092 6.564 2.449 2.954 5-#7

3 Column Left 12.33 321.16 0.583 3.197 33.612 6.435 6.890 23-#5
Middle 12.33 0.00 13.500 0.000 33.612 0.000 0.000 -

Right 12.33 297.91  26.417 3.197 33.612 7.048 6.376  21-#5

Middle Left 16.50 217.12 0.583 4.277 44.968  13.200 4.585  15-#5
Middle 16.50 0.00 13.500 0.000 44.968 0.000 0.000 -

Right 16.50 201.40 26.417 4.277 44.968 14.143 4.248 14-#5

Beam Left 1.17 271.94 0.583 1.092 6.564 2.449 2.936 5-#7
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4 Column

Middle

Beam

5 Column

Middle

Beam

6 Column

Middle

Beam

7 Column

Middle

Beam

8 Column

Middle

Beam

9 Column

Middle

Beam

Top Bar Details:

Units: Length (ft)

Span Strip

2 Column
Middle

Middle 1.17 0.00 13
Right 1.17 252.25 26
Left 12.33 298.39 0
Middle 12.33 0.00 13.
Right 12.33 305.36  26.
Left 16.50 201.73

Middle 16.50 0.00 13.
Right 16.50 206.44  26.
Left 1.17 252.65

Middle 1.17 0.00 13.
Right 1.17 258.55  26.
Left 12.33 305.29

Middle 12.33 0.00 13.
Right 12.33 300.63  26.
Left 16.50 206.39

Middle 16.50 0.00 13.
Right 16.50 203.24  26.
Left 1.17 258.50

Middle 1.17 0.00 13.
Right 1.17 254.55  26.
Left 12.33 300.42

Middle 12.33 0.00 13.
Right 12.33 312.21  26.
Left 16.50 203.10

Middle 16.50 0.00 13.
Right 16.50 211.07 26.
Left 1.17 254 .37

Middle 1.17 0.00 13.
Right 1.17 264.35 26.
Left 12.33 313.11

Middle 12.33 0.00 13.
Right 12.33 286.71  26.
Left 16.50 211.68

Middle 16.50 0.00 13.
Right 16.50 193.83  26.
Left 1.17 265.12

Middle 1.17 0.00 13.
Right 1.17 242.76  26.
Left 12.33 285.38

Middle 12.33 56.27 17.
Right 12.33 541.68 26.
Left 16.50 192.94

Middle 16.50 16.84 17.
Right 16.50 75.61  26.
Left 1.17 241.64

Middle 1.17 47.65 17.
Right 1.17 458.65  26.
Left 12.33 625.82 0
Middle 12.33 264.41 5
Right 12.33 76.66 8
Left 16.50 74.76 0
Middle 16.50 31.59 5
Right 16.50 9.16 8
Left 1.17 439.68 0
Middle 1.17 185.76 5
Right 1.17 53.86 8

Left
Bars Length Bars Length
9-#5 9.11 8-#5 5.75
25-#5 6.86 -—-

ID: 52416-1010277-4-22545-28F4D

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

-500 0.000
417 1.092
.583 3.197
500 0.000
417 3.197
583 4.277
500 0.000
417 4.277
583 1.092
500 0.000
417 1.092
583 3.197
500 0.000
417 3.197
583 4.277
500 0.000
417 4.277
583 1.092
500 0.000
417 1.092
583 3.197
500 0.000
417 3.197
583 4.277
500 0.000
417 4.277
583 1.092
500 0.000
417 1.092
583 3.197
500 0.000
417 3.197
583 4.277
500 0.000
417 4.277
583 1.092
500 0.000
417 1.095
583 3.197
375 3.197
417 3.197
583 4.277
375 4.277
417 4.277
583 1.095
375 0.644
417 1.095
.583 3.197
.104 3.197
-979 3.197
.583 4.277
.104 4.277
-979 4.277
.583 1.095
.104 1.095
-979 0.729
Continuous__
Bars Length
5-#5  13.50
20-#5  13.50
4-#5  13.50

6.601 0.000 0.000 -
6.564 2.449 2.708 5-#7
33.612 7.048 6.386 21-#5
33.612 0.000 0.000 -
33.612 6.727 6.540 22-#5
44.968  14.143 4.255 14-#5
44968 0.000 0.000 -
44.968 13.200 4.356  15-#5
6.564 2.449 2.713 5-#7
6.601 0.000 0.000 -
6.564 2.449 2.781 5-#7
33.612 6.727 6.539 22-#5
33.612 0.000 0.000 -
33.612 7.048 6.436 21-#5
44.968 13.200 4.355 15-#5
44 968 0.000 0.000 -
44.968  14.143 4.287 14-#5
6.564 2.449 2.780 5-#7
6.601 0.000 0.000 -
6.564 2.449 2.735 5-#7
33.612 7.048 6.431 21-#5
33.612 0.000 0.000 -
33.612 6.727 6.691 22-#5
44.968  14.143 4.284  14-#5
44 968 0.000 0.000 -
44.968 13.200 4.455  15-#5
6.564 2.449 2.733 5-#7
6.601 0.000 0.000 -
6.564 2.449 2.848 5-#7
33.612 6.727 6.712 22-#5
33.612 0.000 0.000 -
33.612 7.400 6.129  20-#5
44.968 13.200 4.468 15-#5
44968 0.000 0.000 -
44.968  14.143 4.086 14-#5
6.564 2.449 2.857 5-#7
6.601 0.000 0.000 -
6.582 1.977 2.591 6-#6
33.612 7.400 6.100 20-#5
33.612 13.455 1.176  11-#5
33.612 3.289 1.894  45-#5
44.968  14.143 4.067 14-#5
44 _.968  14.143 0.351 14-#5
44.968  14.143 1.580 14-#5
6.582 1.977 2.578 6-#6
6.582 9.884 0.484 2-#6
6.582 1.977 5.230 12-#6
33.612 3.289 3.871 45-#5
33.612 3.289 5.640 45-#5
33.612 3.289 1.606  45-#5
44.968  14.143 1.563 14-#5
44.968  14.143 0.658 14-#5
44.968  14.143 0.191 14-#5
6.582 1.977 4.982 12-#6
6.582 1.977 1.953 12-#6
6.582 1.977 0.548 12-#6
Right

Bars Length Bars Length
6-#5 4.65 6-#5 3.05

5-#5 3.30 -—=
3-#5 5.89 -
12-#5 9.36 11-#5 5.75
15-#5 9.36 -—=

10-28-2007, 09:48:04 PM
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Beam

3 Column
Middle
Beam

4 Column
Middle
Beam

5 Column
Middle
Beam

6 Column
Middle
Beam

7 Column
Middle
Beam

8 Column
Middle
Beam

9 Column
Middle
Beam

4-#5

12-#5
15-#5
3-#7

11-#5
14-#5
3-#7

11-#5
15-#5
3-#7

11-#5
14-#5
3-#7

11-#5
15-#5
3-#7

9-#5

2-#6

Bottom Reinforcement:

Units: Width (ft), Mmax (k-ft), Xmax (ft), As (in"2), Sp (in)

Span Strip

Width

7.19

9.61
9.61
11.25

9.36
9.36
10.75

9.61
9.61
11.07

9.61
9.61
11.02
9.36
9.36
10.91
9.11

6.31

3-#5
11-#5
2-#7
10-#5
2-#7
11-#5
2-#7
10-#5
2-#7
11-#5
2-#7

Mmax

4.04
5.75
5.63
5.75
5.08

5.75

4.43

11-#5 27.
14-#5 27
2-#6 27.
45-#5 13.
14-#5 13
12-#6 13.

00
.00
00

50

.50
50

Max

3-#7

11-#5
14-#5
3-#7

11-#5
15-#5
3-#7

11-#5
14-#5
3-#7

11-#5
15-#5

3-#7
11-#5
14-#5

3-#6
17-#5

5-#6

11.02

9.61
9.61
10.99

9.61
9.61
11.07

9.61
9.61
11.02

9.86
9.86
11.40
9.11
9.11
9.87
9.11

10.44

2-#7
10-#5
2-47
11-#5
2-47
10-#5
2-47
11-#5
2-47
9-#5
3-#6
17-#5

5-#6

1 Column
Middle
Beam

2 Column
Middle
Beam

3 Column
Middle
Beam

4 Column
Middle
Beam

5 Column
Middle
Beam

6 Column
Middle
Beam

7 Column
Middle
Beam

8 Column
Middle
Beam

9 Column
Middle
Beam

Bottom Bar Details:

162.17
152.28
137.32

150.50
141.32
127.43

158.28
148.62
134.02

158.38
148.72
134.11

157.00
147 .42
132.93

170.61
160.20
144 .46

143.26
134.52
121.30

0.00
0.00
0.00

Units: Start (ft), Length (ft)

Span Strip

612

-601

612
968

-601

612
968

-601

612
968

-601

612
968

-601

612
968

-601

612
968

-601

gth

3 Column
Middle

Long Bars
Start Length
0.00 13.50
0.00 13.50
0.00 13.50
0.00 27.00
0.00 27.00
0.00 27.00
0.00 27.00
0.00 27.00

Xmax AsMin Asl
4.250 1.447 15
4.250 6.026 63
4.250 0.478 6

13.250 3.197 33
13.250 4.277 44
13.250 1.098 6
13.750 3.197 33.
13.750 4.277 44 .
13.750 1.098 6
13.500 3.197 33.
13.500 4.277 44.
13.500 1.098 6
13.500 3.197 33.
13.500 4.277 44 .
13.500 1.098 6
13.500 3.197 33.
13.500 4.277 44 .
13.500 1.098 6
14.000 3.197 33.
14.000 4.277 44 .
14.000 1.098 6
13.000 3.197 33.
13.000 4.277 44 .
13.000 1.098 6
13.500 0.000 33.
13.500 0.000 44.
13.500 0.000 6
Short Bars___
Bars Start Len
1-#5 8.52 9.

69

11-#5

5-#5

11-#5
14-#5
5-#5

11-#5
14-#5
5-#5

11-#5
14-#5

5-#5
12-#5
14-#5

5-#5
11-#5

5-#5

5.61
5.75
5.08
5.75
5.23
5.75
5.13
5.75
5.40
5.75
5.22
5.75
5.23
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Beam

4 Column
Middle
Beam

5 Column
Middle
Beam

6 Column
Middle
Beam

7 Column
Middle
Beam

8 Column
Middle
Beam

9 Column
Middle
Beam

Flexural Capacity:

Units: From, To (ft), As (in”2), PhiMn (k-ft)

Span Strip

Middle

Beam

2 Column

Middle

Beam

4-#5

11-#5
14-#5
4-#5

11-#5
14-#5
4-#5

11-#5
14-#5
4-#5

12-#5
14-#5

4-#5
11-#5

14-#5
4-#5

From

10.449

©CO~NUITA~OO
~
o
P

[eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) o

.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00

.00
.00

13.

e

17.

27

27
27
27

27
27
27

27
27
27

27
27
27

27
27
27

.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

1-#5

1-#5

1-#5

1-#5

1-#5

To AsTop AsBot

NNRRRPRPRERRERNNODOOODOOUIUNTWWR R R R

OFRPFPNNARMOOOOOONNNNWWOOOOOONNOIO

PRPRPPPRPADRMBIBIIDMDDDIADRAODOOWLOWWWWWWWWW OO0 00O0O0CO0CO000OOOOOORRPRPRRPRPREPRERERRER

.72
.72
.72
.72
.72

.72
.72
.72

.72
.72
.72
.72
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.24
.24
.24
.24
.24

9.

10.

96

.95

.00

.04

.47

45

-240.
-240.
-130.
-130.

-175.
-175.
-332.
-332.
-365.
-365.

-220.
-220.
-205.
-205.
-120.
-120.

OQO0OO0OO0O0O0

OQO0OO0OO0O0O0O

7.57

9.07

10.84

16.55

PhiMn+

175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
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3 Column

Middle

Beam

4 Column

Middle

Beam

©COoUuh~,OoOO

O~NUOINOO

.188
.525
.625
.744
.500
.984
.994
.375
.213
.250
.391
.657
.417

-000
.583
.530
.751
-394
.614
.625
-500
.375
.386
.622
.249
.486
.417
.000
.583
-369
.614
.625
-500
.375
.386
.621
-417
-000
.583
.383
.629
-000
.625
-965
.093
.245
-500
.006
.404
.375
.533
.000
.919
.912
.417

.000
.583
.512
.751
.126
.364
.625
.500
.375
.386
-596
.249
.460
.417
-000
.583
.127
.364
.625
-500
.375
.386
-568
.417
.000
.583
.082
.081
.750
.952

©OouUulh~O

©OOouUINO

O©CoOoounnhk~,o

O©oOo~NUINO

.525
.625
.744
13.
15.
16.
17.
18.
19.
21.
24.
26.
27.

500
984
994
375
213
250
391
657
417
000

.583
.530
.751
-394
.614
.625
-500
.375
.386
.622
.249
.486
.417
.000
.583
-369
.614
.625
-500
.375
.386
.621
.417
-000
.583
.383
.629
-000
.625
.965
11.
11.
13.
16.
16.
17.
17.
.000
21.
24.
26.
27.

093
245
500
006
404
375
533

919
912
417
000

.583
.512
.751
.126
.364
.625
.500
.375
.386
-596
.249
.460
.417
.000
.583
.127
.364
.625
.500
.375
.386
.568
.417
.000
.583
.082
.081
.750
.952
.625

WWRPFPOOOOOOOOO

OORPFRPWWARMNOOOOOORRPMIIOWWOOOOOOWWOO® WWRPFPOOOOOOOOOORFPWWADMNOOOOOORL,IIODWWOOOOOOWWNN

.00
-00
.00
.00
.00
-00
.00
.00
.00
-80
.80
.00
.00

.13
.13
.72
.72
.00
.00
.00
.00
.00
.00
.41
.41
.51
.51
.65
.65
.00
.00
.00
.00
.00
.00
.34
.34
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80
.80
.00
.00

.51
.51
.41
.41
.00
.00
.00
.00
.00
.00
.41
.41
.82
.82
.34
.34
.00
.00
.00
.00
.00
.00
.65
.65
.00
.00
.80
.80
.00
.00

RPRRRRRRRRRRRER

PRRRRPRPRRPPRPRPPPRPPPFRPARMAMADNDNADNDNDA WO WWWWWWWWWWW

PRPRPRPRPRPARNDNDANRNDNDNDNDNDNWWWWWWWWWWWWWW
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.24
.24
.24
.55
.55
.55
.24
.24
.24
.24
.24
.24
.24

.34
.24
.24
.24
.24
.24
.24

[eNololololoNoNoNa]

-171
-171
-277
-277

-332
-332

-175.
-175.
.00
.00
.00
.00
.00
.00
.50
.50

OQO0OO0OO0O0O0

-161
-161

-303.
-303.
-220.
-220.
.00
.00
.00
.00
.00
.00
-205.
-205.
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.35
.35
.42
.42

OQO0OO0OO0O0O0

-277
-277
-171
-171

[e}ololololojoNoNoNe]

1
[SY
~
iy

-171
-277
-277

-303.
-303.
.50
.50
.00
.00
.00
.00
.00
.00
.50
.50

-161
-161

[ejeNoNoNoNe]

-161
-161

-318.
-318.
-205.
-205.
.00
.00
.00
.00
.00
.00
-220.
-220.
.42
.42
.35
.35
.00
.00

[ejeNoloNoNe]

-277
-277
-171
-171

.00
-00
.00
.00
.00
-00
.00
.00
.00
.35
.35
.42
.42

.00
.00

94
94

99
99
17
17

71
71

99
99

02
02
71
71

17
17

120.
120.
120.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
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32
32
32
31
31
31
32
32
32
32
32
32
32

50
50
50
50
50
50
50
50
50
50
50
50
50
50
71
71
71
71
71
71
71
71
71
71
32
32
32
32
32
32
32
31
31
31
31
32
32
32
32
32
32
32

50
50
50
50
50
50
50
50
50
50
50
50
50
50
71
71
71
71
71
71
71
71
71
71
32
32
32
32
32
32
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5 Column

Middle

Beam

6 Column

Middle

Beam

9.
10.
10.
13.
15.
16.
17.
18.
19.
21.
24.
26.

O©OOWUINOO

625
141
749
500
926
835
375
024
000
773
847
417

.000
.583
-540
.751
.404
.614
.625
.500
.375
.386
.634
.249
.498
.417
-000
.583
.432
.614
.625
.500
.375
.386
.633
.417
.000
.583
.154
.227
.000
.001
.625
.191
.073
-500
977
.903
.375
.092
-000
.868
.891
.417

.000
.583
.503
.751
.367
.614
.625
-500
.136
.375
.374
.249
.488
-417
-000
.583
.368
.614
.625
-500
.136
.375
.345
.417
.000
.583
111
.132
.000
.038
.625

10.
10.
13.
15.
16.
17.
18.
19.
21.
24.
26.
27.

O©OOUINO

QOVWWOWLWUINO

141
749
500
926
835
375
024
000
773
847
417
000

0.583
4.540
5.751
8.
9
9

404

.614
.625
13.
17.
17.
18.
21.
22.
26.
27.

0.

8.

9.

9.
13.
17.
17.
18.
26.
27.
.583
.154
.227
.000
.001
.625
10.
11.
13.
15.
16.
17.
18.
19.
21.
24.
26.
27.

500
375
386
634
249
498
417
000
583
432
614
625
500
375
386
633
417
000

191
073
500
977
903
375
092
000
868
891
417
000

.583
.503
.751
.367
.614
.625
-500
.136
.375
.374
.249
.488
.417
.000
.583
.368
.614
.625
-500
.136
.375
.345
.417
.000
.583
.111
.132
.000
.038
.625
.217

OOORPFPWWADMNOOOOOORARPIIOWWOOOOOOWWOO® WWRPRPRPOOOOOOOOOORFRPWWARMODOOOOORMNIOIOWWOOOOOOWWOO WWRPFRPOOOOOOOO

.00
-00
.00
.00
.00
-00
.00
.00
.80
-80
.00
.00

.82
.82
.41
.41
.00
.00
.00
.00
.00
.00
.41
.41
.51
.51
.65
.65
.00
.00
.00
.00
.00
.00
.34
.34
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80
.80
.00
.00

.51
.51
.41
.41
.00
.00
.00
.00
.00
.00
.41
.41
.82
.82
.34
.34
.00
.00
.00
.00
.00
.00
.65
.65
.00
.00
.80
.80
.00
.00
.00

RPRRPRRRRRRRRRE

RPRRPRPRPRPPRPPRPPRRPRPRPPRPPEANDADNDANDNADDNWWWWWWWWWWWWWW

PRPRPRPRPPRPADRNDNDANDNDNDNDNDDNWWWWWWWWWWWWWww
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.24
.55
.55
.55
.55
.24
.24
.24
.24
.24
.24
.24

.34

.24
.24
.24
.24
.24
.24
.24

[ejeolololoNoNoNa]

-171
-171
-277
-277

-318.
-318.
.50
.50
.00
.00
.00
.00
.00
.00
.50
.50

-161
-161

[ejeNoloNoXe]

-161
-161

-303.
-303.
-220.
-220.
.00
.00
.00
.00
.00
.00
-205.
-205.
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.35
.35
.42
.42

[ejeoNoNoNoXe]

-277
-277
-171
-171

[ejeojojolololoNoNoNa)

1
Ay
~
iRy

-171
-277
-277

-303.
-303.
.50
.50
.00
.00
.00
.00
.00
.00
.50
.50

-161
-161

OOO0O0O0O0o

-161
-161

-318.
-318.
-205.
-205.
.00
.00
.00
.00
.00
.00
-220.
-220.
.42
.42
.35
.35
.00
.00
.00

OOO0O0OO0O0o

-277
-277
-171
-171

.00
-00
.00
.00
.00
-00
.00
.00
.35
.35
.42
.42

02
02

99
99
17
17

71
71

99
99

02
02
71
71

17
17

120.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.
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32
31
31
31
31
32
32
32
32
32
32
32

50
50
50
50
50
50
50
50
50
50
50
50
50
50
71
71
71
71
71
71
71
71
71
71
32
32
32
32
32
32
32
31
31
31
31
32
32
32
32
32
32
32

50
50
50
50
50
50
50
50
50
50
50
50
50
50
71
71
71
71
71
71
71
71
71
71
32
32
32
32
32
32
32
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7 Column

Middle

Beam

8 Column

Middle

Beam

10.
11.
13.
15.
16.
17.
17.
18.
21.
24.
26.

O©COO~NUOINOO

=
QOO AAWNOO

217
021
500
602
714
375
893
750
603
752
417

.000
.583
.508
.751
.122
.364
.625
-500
.375
.886
.134
.249
.498
-417
-000
.583
.151
.364
.625
-500
.375
.886
.074
.417
.000
.583
.231
-389
.750
.473
.625
.758
.908
-500
.130
.375
.026
.310
-500
.784
.154
-417

-000
.583
.866
-109
.625
.500
.375
.891
-968
.249
.326
.417
-000
.583
.625
-500
.375
.417
.000
.583
.071
-949
.429
.307
.625
.452
11.
13.
16.
17.
18.
21.

525
500
559
375
950
767

11.
13.
15.
16.
17.
17.
18.
21.
24.
26.
27.

[EY
QOVOoOhAWNO

021
500
602
714
375
893
750
603
752
417
000

0.583
4.508
5.
8
9
9

751

2122
.364
.625
13.
17.
17.
19.
21.
22.
26.
27.

0.

8.

9.

9.
13.
17.
17.
19.
26.
.000
.583
.231
.389
.750
.473
.625
.758
.908
.500
-130
.375
.026
.310
-500
.784
.154
.417
-000

500
375
886
134
249
498
417
000
583
151
364
625
500
375
886
074
417

.583
.866
.109
.625
.500
.375
.891
-968
.249
.326
.417
.000
.583
.625
-500
.375
.417
.000
.583
.071
.949
.429
.307
.625
.452
11.
13.
16.
17.
18.
21.
24.

525
500
559
375
950
767
159

WWOOOOOOOOORNNIAEADRMIEAAEARADWWOOWWWWWWOO® NNPRPPRPOOOOOOOOOORFRPWWARMNODOOOOORMNIOIOWWOOOOOOWWOO WWFrRPRPOOOOOOO

.00
-00
.00
.00
.00
-00
.00
.80
.80
.00
.00

.82
.82
.41
.41
.00
.00
.00
.00
.00
.00
.41
.41
.20
.20
.65
.65
.00
.00
.00
.00
.00
.00
.34
.34
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.32
.32
.64
.64

.20
.20
.41
.41
.41
.41
.41
.41
.68
.68
.95
.95
.34
.34
.34
.34
.34
.34
.64
.64
.76
.88
.88
.88
.88
.88
.88
.88
.88
.88
.08
.08

RPRRPRRRRRRRRR

PRRRRPPRPRPPREPRPRPPRPRPPFPPFADRMAARNDNAADNDNWWWWWWWWWWWWWW
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.55
.55
.55
.55
.24
.24
.24
.24
.24
.24
.24

.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.34

.24

.41
.41
.41
.41
.41
.41
.41
.41

[ejeojoloNoloNe]

-171
-171
-277
-277

-318.
-318.
.50
.50
.00
.00
.00
.00
.00
.00
.50
.50
-289.
-289.
-220.
-220.
.00
.00
.00
.00
.00
.00
.71
.71
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.47
.47
.03
.03

-161
-161

[ejeoNolooNe]

-161
-161

[ejololololoJoNoNoNe)

I
[
N
~

-127

-247

-289.
-289.
.50
.50
.50
.50
.50
.50
.28
.28
-629.
-629.
-205.
-205.
-205.
-205.
-205.
-205.
.03
.03
-168.

-85.

-85.

-85.

-85.

-85.

-85.

-85.

-85.

-85.
-285.
-285.

-161
-161
-161
-161
-161
-161
-401
-401

-247
-247

.00
-00
.00
.00
.00
-00
.00
.35
.35
.42
.42

02
02

93
93
17
17

93
93

14
14
71
71
71
71
71
71

20
86
86
86
86
86
86
86
86
86
13
13

149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
175.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.

161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
161.
205.
205.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
149.
149.
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32
32
32
32
32

94
94
94
94
94
94
94
94
94
94
94
94
94
94
71
71
71
71
71
71
71
71
71
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32
32
32
32
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31
31
31
32
32
32
32
32
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50
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50
50
50
50
50
50
71
71
71
71
71
71
32
32
32
32
32
32
32
32
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31
31
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9 Column

Middle

Beam

24.
26.

VOUIOO0OWOUIOOWOUIO O

159
417

-000
.583
.104
.750
.979
.000
.583
.104
.750
.979
.000
.583
.104
.750
.979

26.417
27.000

.583
.104
.750
.979
.500
.583
.104
.750
.979
-500
.583
.104
.750
.979
-500

[E

[E
WOOOUIOWWOOUIO WO U o

[E

5.
5.

13.
13.
13.
13.
13.

agoaauabhbsddDb

28
28

95
95
95
95
95
.34
.34
.34
.34
.34
.28
.28
.28
.28
.28

R

[ejeololololololololololoNoloNo)
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.55
.55

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Longitudinal Beam Shear Reinforcement Required:

-462
-462

-629.
-629.
-629.
-629.
-629.
-205.
-205.
-205.
-205.
-205.
-462
-462
-462
-462
-462

.44
.44

14
14
14
14
14
71
71
71
71
71

.44
.44
.44
.44
.44

149.
149.

[eNeololoolololoNolololoNo oo}

Units: d (in), Start, End, Xu (ft), Phch Vu (klp) Av/s (lnA2/|n)
End

Span d PhiVc Start Av/s
1 22.19 28.00 2.432 4.591 27.92 4.591 0.0124
4.591 6.750 49.59 6.750 0.0216

6.750 8.909 79.10 8.909 0.0512

8.909 11.068 108.60 11.068 0.0807

2 22.06 27.85 2.422 5.587 77.12 2.422  0.0496
5.587 8.752 53.79 5.587 0.0261

8.752 11.917 31.04 8.752 0.0124

11.917 15.083 16.37 15.083 0.0124

15.083 18.248 39.54 18.248 0.0124

18.248 21.413 62.87 21.413 0.0353

21.413 24 .578 86.21 24 .578 0.0588

3 22.06 27.85 2.422 5.587 82.89 2.422 0.0554
5.587 8.752 59.56 5.587 0.0319

8.752 11.917 36.22 8.752 0.0124

11.917 15.083 14.75 11.917 0.0124

15.083 18.248 34.58 18.248 0.0124

18.248 21.413 57.11 21.413 0.0295

21.413 24 .578 80.44 24 .578 0.0530

4 22.06 27.85 2.422 5.587 81.30 2.422 0.0538
5.587 8.752 57.96 5.587 0.0303

8.752 11.917 35.18 8.752 0.0124

11.917 15.083 14.38 15.083 0.0124

15.083 18.248 35.66 18.248 0.0124

18.248 21.413 58.70 21.413 0.0311

21.413 24 .578 82.03 24 .578 0.0546

5 22.06 27.85 2.422 5.587 81.91 2.422 0.0545
5.587 8.752 58.58 5.587 0.0310

8.752 11.917 35.59 8.752 0.0124

11.917 15.083 14._.30 11.917 0.0124

15.083 18.248 35.27 18.248 0.0124

18.248 21.413 58.08 21.413 0.0305

21.413 24 .578 81.42 24 .578 0.0540

6 22.06 27.85 2.422 5.587 81.04 2.422 0.0536
5.587 8.752 57.71 5.587 0.0301

8.752 11.917 35.04 8.752 0.0124

11.917 15.083 14.59 15.083 0.0124

15.083 18.248 35.87 18.248 0.0124

18.248 21.413 58.95 21.413 0.0313

21.413 24 .578 82.28 24 .578 0.0548

7 22.06 27.85 2.422 5.587 83.91 2.422 0.0565
5.587 8.752 60.57 5.587 0.0330

8.752 11.917 37.24 8.752 0.0124

11.917 15.083 15.75 11.917 0.0124

15.083 18.248 34.55 18.248 0.0124

18.248 21.413 56.09 21.413 0.0284

21.413 24 .578 79.42 24 .578 0.0519

8 22.13 27.93 2.427 5.591 74.68 2.427 0.0470
5.591 8.754 53.41 5.591 0.0256

8.754 11.918 32.14 8.754 0.0124

11.918 15.082 20.43 15.082 0.0124

15.082 18.246 43.38 18.246 0.0155

18.246  21.409 66.70 21.409 0.0389

21.409 24 .573 90.02 24 .573 0.0624

9 22.13 27.93 2.427 4.642 73.46 2.427 0.0457
4.642 6.856 58.77 4.642 0.0310

Page 8
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.00
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6.
9.
11.

856
071
285

9
11
13

.071
.285
-500
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Longitudinal Beam Shear Reinforcement Details:

Units: spacing & distance (in).
Span Size Stirrups (2 legs each unless otherwise noted)

#3 1
#3 1
#3 1
#3 1
#3 1

OCONOUTAWNE

Beam Shear Capacity:

0@ 5.
0@>5.
0@ 5.
0 @ 5.
1@5.

Units: d, Sp (in), Start, End, Xu (ft), PhiVc, PhiVn, Vu (Kkip), A

Span
1 22
2 22
3 22
4 22
5 22
6 22
7 22
8 22

d

.19

.06

.06

.06

.06

.13

.13

Ph

28.

27.

27.

27.

27.

27.

27.

ivc

00

85

85

85

85

93

93

+ o+ o+ o+

Start

N =
= 00

(s N} NoNe] NOOA~OO

.000
.833
.587
.752
.248
.413
.167

.000
.833
.587
.752
.248
.413
.167

.000
.833
.587
.752
.248
.413
.167

.000
.833
.591
.754
.246
-409
.167

+ + + + +

11 @ 10.4 + 6 @ 6.3 + 11 @ 5
11 @ 10.4 + 6 @ 6.3 + 11 @ 5
11 @ 10.4 + 6 @ 6.3 + 11 @ 5
11 @ 10.4 + 6 @ 6.3 + 11 @ 5
11 @ 10.4 + 6 @ 6.3 + 11 @ 5
11 @ 10.4 + 5 @ 7.6 [3L] + 12

8 @ 11.0

.
WUIO WNOONO

NNN P
~NOoO R 00

18.
21.
26.
27.

18.
21.
26.
27.

18.
21.
26.
27.

18.
21.
26.
27.

18.
21.
26.
27.

18.
21.
26.
27.

End

167
000

.833
.587
.752
248
413
167
000

.833
.587
.752
248
413
167
000

.833
.587
.752
248
413
167
000

.833
.591
.754
246
409
167
000

[eNoRoNoNe] [eNoRoNoNe] [eNoRoNoNe] [eNoRoNoNe] [eNeoRoNoNe] [eNoRoNoNe]

[eNoRoNoNe]

44.08
29.39
14.69

Av/s

6.856
9.071
11.285

#3509 9.0+ 3@ 8.6+ 5@ 5.2 [3L] + 13 @ 3.8 [3L]
#3 9@ 6.3 [3L] +5@ 7.6 +11 @ 10.4 +7 @ 5.4 + 12 @ 5.2 [3L]
7 [3L]
7 [3L]
7 [3L1
7 [3L]
2 [3L]
#3 9 @ 6.3 [3L] + 5 @
#3 7 @ 6.5 [3L] + 4 @

Sp

0.0162
0.0124
0.0124

Ph

7 [3L]
7 [3L]

7 [3L]
7 [3L]
@ 5.2 [3L]

V.
ivn

-7 31

105.

102.
82.
59.
36.
57.
80.
99.

100.
81.
57.
35.
58.
82.

101.

101.
81.
58.
35.
58.
81.

100.

100.
81.
57.
35.
58.
82.

101.

103.
83.
60.
37.
56.
79.
98.

92.
74.
53.
43.
66.
90.
109.

/s (in~2/in)
Vu

I
ONO WROOMO

NN
E o lee]

27.

.000
422
.587
.752
.413
.578
.000

.000
422
.587
.248
.413
.578
.000

.000
427
.587
.752
.413
.573
.000

.000
427
.591
.246
.409
.573
.000
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9 22.13

27.

Slab Shear Capacity:

Units: b, d (in), Xu
b

93

0.000
0.833
4.642
6.856
13.250

0.833  ———-- ===
4.642  0.0505 6.5
6.856 0.0331 6.6
13.250 0.0201 11.0
13.500  ---=—-= = ————-

(ft), Phivc, Vu(kip)

d

Vratio

83.
78.
60.
.91
47.

78
25
89

91

ID: 52416-1010277-4-22545-28F4D

90.81
73.46
58.77
44.08

1.66

OCONOUTAWNE
w
N
()]
o
o

[ejejojojofojofo)a]
N
(9}
[ty

PhiVvc Vu
33.39 0.00
33.39 79.61
33.39 76.77
33.39 76.04
33.39 75.94
33.39 76.26
33.39 77 .64
33.39 82.91
33.39 84.61

Flexural Transfer of Negative Unbalanced Moment at Supports:

Units: Width (in), Munb (k-ft), As (in"2)
Supp Width GammaF*Munb Comb Pat

O©CONOUAWNE
o)}
¢4}
o
o

23.
20.
19.
19.
20.
22.
30.
59.

AsReq AsProv Additional

0.107 1.550
0.485 5.270
0.429 3.276
0.414 2.991
0.409 3.134
0.423 2.991
0.469 3.134
0.635 2.849
1.241 6.975

Flexural Transfer of Positive Unbalanced Moment at Supports:

Units: Width (in), Munb (k-ft), As (in"2)
Supp Width GammaF*Munb Comb Pat

©CO~NOUOD_WNE
)}
o
o
o

[cNolololoNoNoNakN|

Punching Shear Around Columns:

Units: Vu (kip), Munb (k-ft),

Supp

Vu

AsReq AsProv Additional

0.154 1.550
0.000 1.550
0.000 1.567
0.000 1.567
0.000 1.567
0.000 1.567
0.000 1.567
0.000 1.567
0.000 0.000

Phi*vc (psi)

Bars

Bars

OCONOUAWNE

54.
319.
381.
368.
372.
369.
376.
351.
386.

50.
146.
175.
168.
170.
169.
172.
161.
153.

38 U2 Even
00 U1 All
00 U1 All
00 U1 All
00 U1l All
00 U1 All
00 U1 All
00 U1 All
00 U1l All
vu (psi),
vu Munb
3 -43.98
7 31.04
0 -8.28
7 2.14
6 -0.30
4 -0.93
5 4.04
0 -15.28
5 55.23

Punching Shear Around Drops:

Units: Vu (kip), vu (psi),

vu

Phi*vc (psi)

Comb Pat GammaV
uz2 Odd 0.320
uz2 All 0.400
uz2 All 0.400
uz2 All 0.400
U2 All 0.400
uz2 All 0.400
uz2 All 0.400
uz2 All 0.400
U2 All 0.400

Phi*vc

OCONOUTAWNE

51.
312.
373.
360.
364.
361.
368.
343.
378.

Vu Comb Pat
29 U2 Odd
04 U2 All
81 U2 All
16 U2 All
25 U2 All
50 U2 All
42 U2 All
39 U2 All
85 U2 All

Maximum Deflections:

Units: Dz (in)

Frame

ONNNOTWHS

H
by
[
RPRRRRRRRER

Column Strip

164.
162.

QR WUONNNO D

[
[e}
o
WWWWWwwWwwww

0.000
2.427
4.642
6.856
13.250

Middle Strip

10-28-2007, 09:48:04 PM
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Span Dz(DEAD) Dz(LIVE) Dz(TOTAL) Dz(DEAD) Dz(LIVE) Dz(TOTAL)

1 0.017 0.008 0.025 0.019 0.010
2 -0.211 -0.154 -0.365 -0.238 -0.174
3 -0.131 -0.139 -0.269 -0.148 -0.157
4 -0.151 -0.144 -0.295 -0.171 -0.163
5 -0.149 -0.144 -0.292 -0.168 -0.162
6 -0.140 -0.141 -0.280 -0.158 -0.159
7 -0.181 -0.155 -0.336 -0.204 -0.176
8 -0.041 -0.051 -0.092 -0.049 -0.062
9 -0.611 -0.321 -0.932 -0.795 -0.418

Material Takeoff:

Reinforcement in the Direction of Analysis

Top Bars: 7668.3 Ib <=> 35.50 lb/ft <=>
Bottom Bars: 6227.9 1b <=> 28.83 lb/ft <=>
Stirrups: 2818.9 Ib <=> 13.05 lb/ft <=>
Total Steel: 16715.1 Ib <=> 77.38 lb/ft <=>
Concrete: 7082.5 ft"3 <=> 32.79 ft 3/ft <=>

1.183
0.961
0.435
2.579
1.093

029 0
413 -0
304 -0
334 -0
330 -0
317 -0
380 -0
111 -0
213 -0
Ib/ft"2

Ib/ft"2

1b/ft"2

1b/ft"2

fth3/Ft72

Dz(DEAD) Dz(LIVE) Dz(TOTAL)

10-28-2007, 09:48:04 PM
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pcaSlab v1.51 (T™M)
A Computer Program Analysis, Design, and Investigation of
Reinforced Concrete Slab and Continuous Beam Systems

Copyright © 2000-2006, Portland Cement Association
All rights reserved

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the pcaSlab program.

[1] INPUT ECHO

General Information:

File name: P:\Thesis\North-South.slb

Project: Iceplex

Frame: North-South Engineer: Megan Kohut

Code: ACI 318-02 Mode: Design Reinforcement Database: ASTM A615
Number of supports = 13

Floor System: Two-Way

Live load pattern ratio = 75%

Minimum free edge for punching shear = 10 times slab thickness

Deflections are based on cracked section properties.

In negative moment regions, Ig and Mcr DO NOT include flange/slab contribution (if available)
Compression reinforcement calculations NOT selected.

Material Properties:

Slabs|Beams Columns
wc = 110 110 Ib/ft3
f c = 5 5 ksi
Ec = 2692.1 2692.1 ksi
fr = 0.45078 0.45078 ksi
fy = 60 ksi, Bars are not epoxy-coated
fyv = 60 ksi
Es = 29000 ksi

Reinforcement Database:

Units: Db (in), Ab (in"™2), Wb (Ib/ft)

Size Db Ab Wb Size Db Ab Wb
#3 0.38 0.11 0.38 #4 0.50 0.20 0.67
#5 0.63 0.31 1.04 #6 0.75 0.44 1.50
#7 0.88 0.60 2.04 #8 1.00 0.79 2.67
#9 1.13 1.00 3.40 #10 1.27 1.27 4.30

#11 1.41 1.56 5.31 #14 1.69 2.25 7.65
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#18 2.26 4.00 13.60
Span Data:

Slabs: L1, wL, wR (ft); t, Hmin (in)

Span Loc L1 t wL wR Hmin
1 Int 30.000 12.00 13.500 13.500 10.97
2 Int 30.000 12.00 13.500 13.500 11.09
3 Int 30.000 12.00 13.500 13.500 11.09
4 Int 30.000 12.00 13.500 13.500 11.09
5 Int 30.000 12.00 13.500 13.500 11.09
6 Int 30.000 12.00 13.500 13.500 11.09
7 Int 30.000 12.00 13.500 13.500 11.09
8 Int 30.000 12.00 13.500 13.500 11.09
9 Int 30.000 12.00 13.500 13.500 11.09
10 Int 30.000 12.00 13.500 13.500 11.09
11 Int 30.000 12.00 13.500 13.500 11.02
12 Int 14 .500 12.00 13.500 13.500 5.00

Ribs and Longitudinal Beams: b, h, Sp (in)

Ribs Beams

Span b h Sp h
1 0.00 0.00 0.00 14.00 24.00
2 0.00 0.00 0.00 14.00 24.00
3 0.00 0.00 0.00 14.00 24.00
4 0.00 0.00 0.00 14.00 24.00
5 0.00 0.00 0.00 14.00 24.00
6 0.00 0.00 0.00 14.00 24.00
7 0.00 0.00 0.00 14.00 24.00
8 0.00 0.00 0.00 14.00 24.00
9 0.00 0.00 0.00 14.00 24.00
10 0.00 0.00 0.00 14.00 24.00
11 0.00 0.00 0.00 14.00 24.00
12 0.00 0.00 0.00 14.00 24.00

Support Data:

Columns: cla, c2a, clb, c2b (in); Ha, Hb (ft)

Supp cla c2a Ha clb c2b Hb  Red%
1 14.00 14.00 12.500 14.00 14.00 11.500 100
2 14.00 14.00 12.500 14.00 14.00 11.500 100
3 14.00 14.00 12.500 14.00 14.00 11.500 100
4 14.00 14.00 12.500 14.00 14.00 11.500 100
5 14.00 14.00 12.500 14.00 14.00 11.500 100
6 14.00 14.00 12.500 14.00 14.00 11.500 100
7 14.00 14.00 12.500 14.00 14.00 11.500 100
8 14.00 14.00 12.500 14.00 14.00 11.500 100
9 14.00 14.00 12.500 14.00 14.00 11.500 100
10 14.00 14.00 12.500 14.00 14.00 11.500 100
11 14.00 14.00 12.500 14.00 14.00 11.500 100
12 14.00 14.00 12.500 14.00 14.00 11.500 100
13 14.00 14.00 12.500 14.00 14.00 11.500 100

Drop Panels: h (in); L1, L2, W1, w2 (ft)

Supp L1 L2 w1 w2
1 8.00 0.000 2.000 2.000 2.000 *c d
2 10.00 4.000 4.000 4.000 4.000 *c d
3 8.00 2.000 2.000 2.000 2.000 *c d
4 8.00 2.000 2.000 2.000 2.000 *c d
5 8.00 2.000 2.000 2.000 2.000 *c d
6 8.00 2.000 2.000 2.000 2.000 *c d
7 8.00 2.000 2.000 2.000 2.000 *c d
8 8.00 2.000 2.000 2.000 2.000 *c d
9 8.00 2.000 2.000 2.000 2.000 *c d
10 8.00 2.000 2.000 2.000 2.000 *c d
11 8.00 2.000 2.000 2.000 2.000 *c d
12 8.00 2.000 2.000 2.000 2.000 *c d
13 8.00 1.000 0.000 1.000 1.000 *c d

*c- Invalid drop. Drop thickness will not be used
*d- Excessive drop thickness will not be used for

Transverse Beams: b, h, Ecc (in)

Supp

b

OCONOUAWNE

h Ecc
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00
24.00 0.00

for flexural design.
flexural design.

10-28-2007, 09:49:08 PM
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0.00
0.00
0.00
0.00

Boundary Conditions: Kz (kip/Zin); Kry (kip-in/rad)
Spring Kry Far End A Far End B

OORROORRRRRO

[ejeolololoJoloNoNololooe)

Live
LIVE
.000
.600
.600
.600
.000
.000
.000
.000
.000
.000
.000
.000

10 14.00 24.00
11 14.00 24.00
12 14.00 24.00
13 14.00 24.00

Supp Spring Kz
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
11 0
12 0
13 0

Load Data:

Load Cases and Combinations:

Case SELF Dead

Type DEAD DEAD

Ul 1.400 1.400

uz2 1.200 1.200

u3 1.200 1.200

ua 1.200 1.200

us 1.200 1.200

ue 1.200 1.200

u7 0.900 0.900

us 0.900 0.900

U9 1.200 1.200

u10 1.200 1.200

U1l 0.900 0.900

Uiz 0.900 0.900

Span Loads:

Span Case Wa

Area Loads - Wa (Ib/ft2):
1 Dead 132
2 Dead 132
3 Dead 132
4 Dead 132
5 Dead 132
6 Dead 132
7 Dead 132
8 Dead 132
9 Dead 132
11 Dead 132
12 Dead 132
12 Live 100
11 Live 100
10 Live 100
9 Live 100
8 Live 100
7 Live 100
6 Live 100
5 Live 100
4 Live 100
3 Live 100
2 Live 100
1 Live 100

Support Loads: --- NONE ---

Support Displacements:

Lateral Load Effects - M (k-ft):

Sp

an

©CO~NOODAWNE

[
o

11

[
N

Case

Wind
LATERAL
0.000
0.000
0.800
-0.800
1.600
-1.600
1.600
-1.600
.000
.000
.000
.000

[eNoNoNe)

-—— NONE ---

Mleft

[ejolojolooJoloNoNoNoNo]

[eXeNoNoJoJoNoNoNololoNe)

EQ

LATERAL

PRPRPPRPOOOOOOOO

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
-000
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13 EQ 0 0
1 Wind 0 0
2 Wind 0 0
3 Wind 0 0
4 Wind 0 0
5 Wind 0 0
6 Wind 0 0
7 Wind 0 0
8 Wind 0 0
9 Wind 0 0
10 Wind 0 0
11 Wind 0 0
12 Wind 0 0

Reinforcement Criteria:

Top bars___ __ Bottom bars__ Stirrups
Min Max Min Max Min Max

Slabs and Ribs:

Bar Size #5 #8 #5 #8

Bar spacing 1.00 18.00 1.00 18.00 in

Reinf ratio 0.14 5.00 0.14 5.00 %

Cover 1.50 1.50 in
Beams:

Bar Size #5 #8 #5 #8 #3 #5

Bar spacing 1.00 18.00 1.00 18.00 6.00 18.00 in

Reinf ratio 0.14 5.00 0.14 5.00 %

Cover 1.50 1.50 in
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pcaSlab v1.51 (T™M)
A Computer Program Analysis, Design, and Investigation of
Reinforced Concrete Slab and Continuous Beam Systems

Copyright © 2000-2006, Portland Cement Association
All rights reserved

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the pcaSlab program.

[2] DESIGN RESULTS

Top Reinforcement:

Units: Width (ft), Mmax (k-ft), Xmax (ft), As (in"2), Sp (in)

Span Strip Zone Width Mmax Xmax AsMin AsMax SpReq AsReq Bars
1 Column Left 12.33 80.15 0.583 3.197 32.040 13.455 1.763 11-#5
Middle 12.33 0.00 15.000 0.000 32.040 0.000 0.000 -
Right 12.33 552.11  29.417 3.197 32.040 3.524 12.812 42-#5
Middle Left 13.50 5.14 0.583 3.499 35.070 13.500 0.112 12-#5
Middle 13.50 0.00 15.000 0.000 35.070 0.000 0.000 -
Right 13.50 289.47  29.417 3.499 35.070 7.714 6.495 21-#5
Beam Left 1.17 56.31 0.583 0.760 6.601 4.986 0.571 3-#5
Middle 1.17 0.00 15.000 0.000 6.601 0.000 0.000 -

Right 1.17 387.89  29.417 1.092 6.564 3.265 4.337 8-#7 2L
2 Column Left 12.33 531.18 0.583 3.197 32.040 3.524 12.294  42-#5
Middle 12.33 15.09 10.675 3.197 32.040 13.455 0.330 11-#5
Right 12.33 353.72  29.417 3.197 32.040 5.481 8.017 27-#5
Middle Left 13.50 278.49 0.583 3.499 35.070 7.714 6.241 21-#5
Middle 13.50 7.91 10.675 3.499 35.070 13.500 0.173 12-#5
Right 13.50 185.45 29.417 3.499 35.070 11.571 4.118 14-#5

Beam Left 1.17 373.19 0.583 1.092 6.564 3.265 4.153 8-#7 2L
Middle 1.17 10.60 10.675 0.432 6.564 9.795 0.107 2-#7
Right 1.17 248.51  29.417 1.092 6.564 2.449 2.665 5-#7
3 Column Left 12.33 359.50 0.583 3.197 32.040 5.481 8.153  27-#5
Middle 12.33 0.00 15.000 0.000 32.040 0.000 0.000 -
Right 12.33 399.08 29.417 3.197 32.040 4.933 9.092  30-#5
Middle Left 13.50 188.48 0.583 3.499 35.070 11.571 4.186  14-#5
Middle 13.50 0.00 15.000 0.000 35.070 0.000 0.000 -
Right 13.50 209.23  29.417 3.499 35.070 10.125 4.657 16-#5

Beam Left 1.17 252.57 0.583 1.092 6.564 2.449 2.712 5-#7
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11 Column

Middle

Beam

12 Column

Middle

Beam

Top Bar Details:

Units: Length (ft)

Strip

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

10 Column
Middle
Beam

11 Column
Middle
Beam

12 Column
Middle

ID: 52416-1010277-4-22545-28F4D

N =
O 0o

N =
O 0o

o

N =
oo

©O© 0o ©O© 0o o 0o

Left 12.33 333.77
Middle 12.33 0.00
Right 6.08 337.74
Left 13.50 174.99
Middle 13.50 0.00
Right 19.75 177.07
Left 1.17 234.49
Middle 1.17 0.00
Right 1.17 237.29
Left 6.08 51.76
Middle 6.08 19.44
Right 6.08 3.99
Left 19.75 357.17
Middle 19.75 134.13
Right 19.75 27.55
Left 1.17 293.30
Middle 1.17 110.14
Right 1.17 22.62
Left

Bars Length Bars Length
11-#5 10.10 -—

12-#5 6.93 -—-

3-#5 3.61 -—

16-#5 10.10 15-#5 6.35

9-#5 6.93 -—-

3-#7 7.92 3-#7 4.39
14-#5 10.10 13-#5 6.35
14-#5 9.52 -—-

3-#7 10.72 2-#7 5.22
15-#5 10.56  15-#5 6.35
16-#5 10.56 -—-

3-#7 12.23 3-#7 6.11
15-#5 10.30 14-#5 6.35
15-#5 10.30 -—-

3-#7 11.74 2-#7 5.76
15-#5 10.30 14-#5 6.35
15-#5 10.30 -—-

3-#7 11.76 2-#7 5.80
15-#5 10.30 14-#5 6.35
15-#5 10.30 -—-

3-#7  11.77 2-#7 5.82
15-#5 10.30 14-#5 6.35
15-#5 10.30 -—-

3-#7 11.70 2-#7 5.66
16-#5 10.30 15-#5 6.35
16-#5 10.30 -—-

3-#7 12.15 3-#7 6.45

6-#5  10.10 6-#5 6.35

2-#6 6.55 2-#6 3.60
13-#5 10.10 12-#5 6.35
13-#5 8.48 -—-

3-#6 8.96 3-#6 4.93
10-#5 4.98 10-#5 3.25

9-#5 3.71 -—-

2-#7 8.72 2-#7 5.55

Beam

Bottom Reinforcement:

Units: Width (ft), Mmax (k-ft), Xmax (ft), As (in"2), Sp (in)

Span Strip

Width

.583 3.197
.000 0.000
417 1.577
.583 3.499
.000 0.000
417 5.119
.583 1.095
.000 0.000
417 1.092
.583 1.577
.250 1.577
-250 1.577
.583 5.119
.250 5.119
-250 5.119
.583 1.092
.250 1.092
-250 0.432
Continuous__
Bars Length
11-#5 30.00
12-#5  30.00
2-#7  30.00
11-#5 30.00
12-#5 30.00
2-#6  30.00
6-#5  14.50
17-#5  14.50
2-#7  14.50

1 Column
Middle
Beam

12.33
13.50
1.17

Mmax Xmax
265.79 12.000
205.80 12.000
186.73 12.000

AsMin AsMax
3.197 32.040
3.499 35.070
1.098 6.601

32.040 5.920 7.547  25-#5
32.040 0.000 0.000 -—
15.803 2.808 7.970 26-#5
35.070 12.462 3.881 13-#5
35.070 0.000 0.000 -—
51.307 9.115 3.907 26-#5
6.582 1.977 2.497 6-#6
6.601 0.000 0.000 -—
6.564 1.959 2.537 6-#7
15.803 2.808 1.141  26-#5
15.803 12.167 0.426 6-#5
15.803 12.167 0.087 6-#5
51.307 9.115 7.977  26-#5
51.307 13.941 2.951 17-#5
51.307 13.941 0.602 17-#5
6.564 1.959 3.186 6-#7
6.564 9.795 1.139 2-#7
6.564 9.795 0.229 2-#7
Right

Bars Length Bars Length
21-#5 11.05 21-#5 6.35
21-#5 11.05 -

4-#7  11.50 4-#7 5.49

8-#5 10.10 8-#5 6.35

2-#5 6.93 -

2-#7 6.49 1-#7 4.00
15-#5 10.30 15-#5 6.35
16-#5  10.30 -

3-#7 11.99 3-#7 6.13
15-#5 10.30 14-#5 6.35
15-#5  10.30 -

3-#7 11.74 2-#7 5.75
15-#5 10.30 14-#5 6.35
15-#5  10.30 -

3-#7 11.76 2-#7 5.80
15-#5 10.30 14-#5 6.35
15-#5  10.30 -

3-#7  11.77 2-#7 5.82
15-#5 10.30 14-#5 6.35
15-#5  10.30 -

3-#7 11.71 2-#7 5.68
16-#5 10.82 15-#5 6.35
16-#5  10.82 -

3-#7 12.61 3-#7 6.41
12-#5 10.10 11-#5 6.35
12-#5 7.96 -

3-#6 8.24 3-#6 4.41

7-#5 10.10 7-#5 6.35

1-#5 6.93 -

2-#6 7.12 2-#6 4.26
13-#5 10.10 13-#5 6.35
26-#5 7.96 -

3-#7 9.08 3-#7 4.73
SpReq AsReq Bars
7.400 5.964  20-#5

10.800 4.579 15-#5
1.662 1.957 7-#5
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Bottom Bar Details:
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Units: Start (ft), Length (ft)
Long Bars
Start

10

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column
Middle
Beam

Column

Bars

o [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe) [eNeoNe)

61
81
43

71
64
31
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96
34

44
01
20

33
15
42

43
77
89

38
54
24

52
42
82

24
55
29

86
.01
16

.52
.98
.94

16.000 3.197
16.000 3.499
16.000 1.098
14.740 3.197
14.740 3.499
14.740 1.098
15.000 3.197
15.000 3.499
15.000 1.098
15.000 3.197
15.000 3.499
15.000 1.098
15.000 3.197
15.000 3.499
15.000 1.098
15.000 3.197
15.000 3.499
15.000 1.098
14.740 3.197
14.740 3.499
14.740 1.098
15.780 3.197
15.780 3.499
15.780 1.098
14.740 3.197
14.740 3.499
14.740 0.828
14.480 3.197
14.480 3.499
14.480 1.098
10.500 1.577
10.500 5.119
10.500 0.496
Short Bars
Bars Start
3-#5 4.50
3-#5 3.91
1-#5 9.38
1-#5 10.35
1-#5 10.08
1-#5 10.17
1-#5 10.07
1-#5 10.46
1-#5 4.50
2-#5 9.36

32.
35.
6.

32.
35.
6.

32.
35.
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32.
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6.
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35.
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35.
6.

15.
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1.
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972

P Wwh P Wwh P Wwh P Wwh P Wwh P WwhH PN W

P Wwh

P Wwh OoOrF

[eNeoNe)
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.251
.379
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-390
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.123
174
.346

.855
-733
.588
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.623

.931
.792
.613
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.984
.373

12-#5
12-#5
A-#5

15-#5
12-#5
5-#5

14-#5
12-#5
5-#5
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Flexural Capacity:

Units: From, To (ft), As (in"2), PhiMn (k-ft)
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.24
.24
.17
.17
.17
.17

.24
.24
.24
.24
.24
.24

.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.24
.24
.24
.24

4.50
7.88

-290.
-290.
-290.
-90.
-90.

I
N
N
(6]

-225.
_424.
_424.

-560.
-560.
-368.
-368.
-153.
-153.
-153.
-153.
-153.
-153.
-262.
-262.
-368.
-368.
-290.
-290.
-167.
-167.
-167.
-167.
-167.
-167.
-195.
-195.
-424.
-424.
=277.
=-277.

[ejojolooloJoNoNoNe)

21.00
13.14

PhiMn+

120.
120.
120.
205.
205.
205.
205.
120.
120.
120.
120.
120.
120.
120.

167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
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3 Column

Middle

Beam

4 Column

Middle

Beam

5.

7.
10.
15.
19.
23.
25.
26.
28.
29.

O~NUINOO

763
915
675
000
325
510
997
456
944
417

-000
.583
.317
.351
.066
.099
.675
-000
.325
.698
.735
.649
.686
.417
.000
.583
-499
.522
.675
-000
.325
.698
.698
.417
-000
.583
.227
.224
.720
.384
10.
10.
.718
15.
18.
18.
19.
20.
21.
23.
27.
29.

630
675

000
006
915
325
162
500
869
364
417

-000
.583
.320
.351
.531
.562
.675
.000
.325
.698
.734
.649
.686
.417
.000
.583
.562
.562
.675
.000
.325
.698
.725
-417
-000
.583
.638
111
.760
.353
.675
.535
.233

.915
.675
.000
.325
.510
.997
.456
.944
.417
.000

.583
.317
.351
.066
.099
.675
.000
.325
.698
.735
.649
.686
.417
-000
.583
-499
.522
.675
.000
.325
.698
.698
.417
.000
.583
.227
.224
.720
.384
.630
.675
.718
.000
.006
.915
.325
.162
.500
.869
.364
.417
.000

.583
.320
.351
.531
.562
.675
.000
.325
.698
.734
.649
.686
.417
.000
.583
.562
.562
.675
.000
.325
.698
.725
.417
-000
.583
.638
.111
.760
.353
.675
.535
.233
.000

OO0OOCOORFPFWWMNPMNOOOOOCORL,P,P,WOMMNOOOOOORMIL,OVO WWRPRPOOOOOOOOOORFPFWWAMNODOOOOORAPOORMMNOOOOOONMIMOOO® WWNRFRPRPRPRPRPRPPR

.20
.20
.20
.20
.20
.20
.20
.40
.00
-00

.37
.37
.34
.34
.00
.00
.00
.00
.00
.00
.65
.65
.30
.30
.34
.34
.00
.00
.00
.00
.00
.00
.96
.96
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80
.80
.60
.60

.30
.30
.65
.65
.00
.00
.00
.00
.00
.00
.65
.65
.99
-99
.96
.96
.00
.00
.00
.00
.00
.00
.65
.65
.60
.60
.80
.80
.00
.00
.00
.00
.00

RPRRRRRRRRR

RPRRPRPRRPRPPRPRPRPRPPRPRPRPREPPPOOOOWOWWOWONDNDNDNNDNNADNNDNDNANDN

FPRRRPPRPRPPPOOOWOWWOWWOWRNNANNNRAANNDNDNARNRN

10-28-2007, 09:49:27 PM
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.24
.24
.24
.24
.24
.24
.24
.24
.24
.24

.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.72

.72
.72

-115.
-115.
-115.
-115.
-115.
-115.
-115.
-225.
.42
.42

-277
-277

-368.
-368.
-194.
-194.
.00
.00
.00
.00
.00
.00
.53
.53
.78
.78
.27
.27
.00
.00
.00
.00
.00
.00
.56
.56
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.35
.35
.01
.01

87
87
87
87
87
87
87
21

68
68
92
92

.78
.78
.53
.53
.00
.00
.00
.00
.00
.00
.53
.53
.79
.79
.56
.56
.00
.00
.00
.00
.00
.00
.93
.93
.01
.01
.35
.35
.00
.00
.00
.00
.00

120.
120.
120.
120.
120.
120.
120.
120.
120.
120.

208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
120.
149.
149.
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32
32
32
32
32
32
32
32
32
32

53
53
53
53
53
53
53
53
53
53
53
53
53
53
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
31
31
31
31
31
32
32
32
32
32
32
32

92
92
92
92
92
92
92
92
92
92
92
92
92
92
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
32
31
31
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5 Column

Middle

Beam

6 Column

Middle

Beam

15.
18.
18.
19.
19.
21.
24.
27.
29.

000
263
584
325
766
500
247
483
417

-000
.583
.313
.351
.264
-302
.675
.000
.325
.698
.742
.649
.694
.417
.000
.583
.274
.302
.675
.000
.325
.698
.733
-417
-000
.583
.517
.759
-500
.085
.675
.285
.742
-000
.237
.692
.325
.892
.500
.203
-465
.417

.000
.583
.307
.351
.258
.302
.675
.000
.325
.698
.745
.649
.696
.417
-000
.583
.268
.302
.675
.000
.325
.698
.735
.417
.000
.583
.535
.795
-500
171
.675
.363
.760
-000

18.
18.
19.
19.
21.
24.
27.
29.
30.

0.

5.

6.

9.
10.
10.
15.
19.
19.
20.
23.
24.
29.
30.

0.

9.
10.
10.
15.
19.
19.
20.
29.
30.
.583
.517
.759
-500
.085
.675
.285
.742
.000
.237
.692
.325
.892
.500
.203
.465
.417
.000

263
584
325
766
500
247
483
417
000

583
313
351
264
302
675
000
325
698
742
649
694
417
000
583
274
302
675
000
325
698
733
417
000

.583
.307
.351
.258
.302
.675
.000
.325
.698
.745
.649
.696
.417
.000
.583
.268
.302
.675
.000
.325
.698
.735
.417
.000
.583
.535
.795
.500
171
.675
.363
.760
.000
.230

OO0OOCO0OO0OO0ORFRPWWARAMODOOOOORLAPMOVMOAPMAODOOOOOAMADMOO® WWRPFPOOOOOOOOOORFPWWAMNOOOOOORL,P,WORADMNOOOOOORMILMOO® WWrRrFRPOOOOO

.00
-00
.00
.00
.00
-80
.80
.00
.00

.99
.99
.65
.65
.00
.00
.00
.00
.00
.00
.65
.65
.99
.99
.65
.65
.00
.00
.00
.00
.00
.00
.65
.65
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.80
.80
.00
.00

-99
.99
.65
.65
.00
.00
.00
.00
.00
.00
.65
.65
-99
.99
.65
.65
-00
.00
.00
.00
-00
.00
.65
.65
-00
.00
.80
.80
-00
.00
.00
.00
-00
.00

RPRRRRRRRR

PRRPRRPRRPRRPRRPRPRRPRPRPRPRPREPREPREPRPPOOWOOOWOWWOWOWOWONDDIDNDNDNDNMDNDNDNDNMDNDD

FRRRPPRPRPPPPOOWOWWOWWOWWONNNNRANNNDNANRNDR

10-28-2007, 09:49:27 PM

ID: 52416-1010277-4-22545-28F4D

.55
.55
.24
.24
.24
.24
.24
.24
.24

.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.72
.72

.34
.34
.34
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.24
.24
.24
.24
.24
.24
.24
.55
.55
.55

[ejoNolole]

-171
-171
-277
-277

-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.35
.35
.42
.42

OQOO0OO0OO0O0

OQO0OO0OO0O0O0

-277
-277
-171
-171

[ejololololojoNoNoNa]

-171
-171
-277
-277

-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00

[ejeNoNoNoXe]

[ejeoNoNoNoXe]

-277
-277
-171
-171

[ejeoNoNoNoXe]

.00
-00
.00
.00
.00
.35
.35
.42
.42

79
79
53
53

53
53
79
79
93
93

93
93

79
79
53
53

53
53
79
79
93
93

93
93

149.
149.
120.
120.
120.
120.
120.
120.
120.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
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31
31
32
32
32
32
32
32
32

92
92
92
92
92
92
92
92
92
92
92
92
92
92
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
32
31
31
31
31
32
32
32
32
32
32
32

92
92
92
92
92
92
92
92
92
92
92
92
92
92
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
32
31
31
31
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7 Column

Middle

Beam

8 Column

Middle

Beam

18.
18.
19.
19.
21.
24.
27.
29.

230
620
325
813
500
179
449
417

.000
.583
-303
.351
.254
.302
.675
.000
.325
.698
727
.649
.678
.417
-000
.583
.264
.302
.675
.000
.325
.698
.718
.417
.000
.583
.551
.825
-500
.070
.675
.276
.773
-000
.287
.812
.325
.018
-500
.322
.535
.417

.000
.583
.326
.351
277
.302
.675
-000
.178
.325
.209
.649
.680
-417
-000
.583
.286
.302
.675
-000
.178
.325
.200
.417
.000
.583
-465
.665
-500
.465
.675
.619
.700
.000
.387

18.
19.
19.
21.
24.
27.
29.
30.

0.

5.

6.

9.
10.
10.
15.
19.
19.
20.
23.
24.
29.
30.

0.

9.
10.
10.
15.
19.
19.
20.
29.
30.

0.

2.

5.

8.
10.
10.
11.
11.
15.
18.
18.
19.
20.
21.
24.
27.
29.
30.

620
325
813
500
179
449
417
000

583
303
351
254
302
675
000
325
698
727
649
678
417
000
583
264
302
675
000
325
698
718
417
000
583
551
825
500
070
675
276
773
000
287
812
325
018
500
322
535
417
000

.583
.326
.351
277
.302
.675
.000
.178
.325
.209
.649
.680
.417
-000
.583
.286
.302
.675
.000
.178
.325
.200
.417
.000
.583
.465
.665
.500
.465
.675
.619
.700
.000
.387
-996

OO0 O0O0OO0OOFRFRPWWAMNODOOOOORLRMNOORAPMOOOOOORMDMO® WWRPRPRPOOOOOOOOOORFRPWWARMODOOOOORMNOVOARMODOOOOOMDMO® WWrRrPFPOOOO

.00
-00
.00
.00
.80
-80
.00
.00

-99
.99
.65
.65
-00
.00
.00
.00
-00
.00
.65
.65
-99
.99
.65
.65
-00
.00
.00
.00
.00
.00
.65
.65
-00
.00
.80
.80
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.80
.80
.00
.00

.99
.99
.65
.65
.00
.00
.00
.00
.00
.00
.96
.96
.61
.61
.65
.65
.00
.00
.00
.00
.00
.00
.96
.96
.00
.00
.80
.80
.00
.00
.00
.00
.00
.00
.00

RPRRRRRPRR

RPRRPRPRRPRRPRRPRRPRPRRPRPRPREPREPREPRPRPPOOOOWOWWOWWDNDDINAENNMDNDNDNDNDNDNDN

FRRRPPRPRPRPPPFPOOWWOWOWWWONANRANNNNANNRNAR
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.55
.24
.24
.24
.24
.24
.24
.24

.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.34
.72
.72

.34

.34
.34
.72
.72
.72
.72
.72
.72
.72
.72
.72
.72
.24
.24
.24
.24
.24
.24
.24
.55
.55
.55
.55

[eNoloNe]

-171
-171
-277
-277

-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-208.
-208.
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.35
.35
.42
.42

[ejeoNoloNoXe]

[ejeNoloNoXe]

-277
-277
-171
-171

[ejeojojolololooNoNa)

1
Ay
~
iRy

-171
-277
-277

-394.
-394.
-208.
-208.
.00
.00
.00
.00
.00
.00
-222.
-222.
-420.
-420.
-208.
-208.
.00
.00
.00
.00
.00
.00
.56
.56
.42
.42
.35
.35
.00
.00
.00
.00
.00
.00
.00

[ejojolooNe]

[ejeojoloNoNe]

-222
-222
-277
-277
-171
-171

[ejeojojoNoNoNe]

.00
.00
.00
.00
.35
.35
.42
.42

79
79
53
53

53
53
79
79
93
93

93
93

79
79
53
53

10
10
74
74
93
93

149.
120.
120.
120.
120.
120.
120.
120.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
120.
120.
120.
120.
120.
120.
120.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
167.
167.
167.
167.
167.
167.
167.
167.
167.
167.
120.
120.
120.
120.
120.
120.
120.
149.
149.
149.
149.
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31
32
32
32
32
32
32
32

92
92
92
92
92
92
92
92
92
92
92
92
92
92
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
32
31
31
31
31
32
32
32
32
32
32
32

92
92
92
92
92
92
92
92
92
92
92
92
92
92
83
83
83
83
83
83
83
83
83
83
32
32
32
32
32
32
32
31
31
31
31
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9 Column

Middle

Beam

10 Column

Middle

Beam

17.
19.
19.
20.
23.
27.
29.

OR_hWFROO

996
151
325
980
589
182
417

.000
.583
.305
.351
.256
.302
.675
-000
.325
.901
.924
.649
.672
-417
-000
.583
.500
-500
.265
.302
.675
.000
.325
.038
.048
-500
-500
.417
.000
.583
.806
.452
-500
.357
.675
.776
.146
.000
.325
.667
.764
.086
-840
.586
.662
-417

-000
.583
.351
.351
-099
.099
.675
.000
.325
.901
.901
.649
.649
.417
.000
.583
.675
.000
.325
.073
.073
.417
.000
.583
.625
.598
.576
.549
10.
15.
19.
22.

675
000
325
878

19.
19.
20.
23.
27.
29.
30.

0.

5.

6.

9.
10.
10.
15.
19.
19.
20.
23.
24.
29.
30.

0.

4.

5.

9.
10.
10.
15.
19.
22.
23.
24.
25.
29.
30.
.583
.806
.452
.500
.357
.675
.776
.146
.000
.325
.667
.764
.086
-840
.586
.662
.417
-000

151
325
980
589
182
417
000

583
305
351
256
302
675
000
325
901
924
649
672
417
000
583
500
500
265
302
675
000
325
038
048
500
500
417
000

.583
.351
.351
-099
.099
.675
-000
.325
.901
.901
.649
.649
.417
.000
.583
.675
.000
.325
.073
.073
.417
.000
.583
.625
.598
.576
.549
.675
.000
.325
.878
.031

NNPRPPRPOOOOOOOOOORFRPWWWWWWOOOOOORAAARAMNNWWOOOOOORMAMOO WWrRrFRPOOO

OOOCOOORFRRFPNNARAWWWWWWWNNOTWWWWWWUOUNN

.00
-00
.00
.80
.80
.60
.60

.61
.61
.96
.96
.00
.00
.00
.00
.00
.00
.72
.72
.13
.13
.96
.96
.96
.96
.00
.00
.00
.00
.00
.00
.72
.72
.72
.72
.60
.60
.80
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.32
.32
.64
.64

.13
.13
.27
.27
.41
.41
.41
.41
.41
.41
.58
.58
.75
.75
.72
.72
.72
.72
.72
.72
.03
.03
.64
.64
.76
.76
.88
.88
.88
.88
.88
.88

RPRRRRRR

OO0 O0O0O0O0O0OO0OWWWWWWWWWWWWWwWwWwwWwwWwwwwww
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.24
.24
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25.031 25.742 1.76 0.93 -168.20 90.89
25.742 27.896 1.76 0.93 -168.20 90.89
27 .896 29.417 2.64 0.93 -247.03 90.89
29.417 30.000 2.64 0.93 -247 .03 90.89

11 Column 0.000 0.583 7.75 4.96 -342.40 222.10
0.583 5.318 7.75 4.96 -342.40 222.10
5.318 6.351 4.03 4.96 -181.26 222.10
6.351 9.066 4.03 4.96 -181.26 222.10
9.066 10.099 0.00 4.96 0.00 222.10

10.099 10.675 0.00 4.96 0.00 222.10
10.675 15.000 0.00 4.96 0.00 222.10
15.000 19.325 0.00 4.96 0.00 222.10
19.325 19.901 0.00 4.96 0.00 222.10
19.901 21.069 0.00 4.96 0.00 222.10
21.069 23.649 4.03 4.96 -177.68 222.10
23.649 24.817 4.03 4.96 -177.68 222.10
24.817 29.417 8.06 4.96 -341.23 222.10
29.417 30.000 8.06 4.96 -341.23 222.10
Middle 0.000 0.583 4.03 3.72 -181.57 167.83
0.583 4.500 4.03 3.72 -181.57 167.83
4.500 5.500 4.03 3.72 -181.57 167.83
5.500 7.460 4.03 4.03 -181.57 181.57
7.460 8.482 0.00 4.03 0.00 181.57
8.482 10.675 0.00 4.03 0.00 181.57
10.675 15.000 0.00 4.03 0.00 181.57
15.000 19.325 0.00 4.03 0.00 181.57
19.325 22.038 0.00 4.03 0.00 181.57
22.038 23.038 0.00 4.03 0.00 181.57
23.038 24.500 8.06 4.03 -360.79 181.57
24.500 25.500 8.06 3.72 -360.79 167.83
25.500 29.417 8.06 3.72 -360.79 167.83
29.417 30.000 8.06 3.72 -360.79 167.83
Beam 0.000 0.583 2.64 1.24 -247.03 120.32
0.583 2.644 2.64 1.24 -247.03 120.32
2.644 4.928 1.32 1.24 -127 .47 120.32
4.928 6.680 1.32 1.24 =127 .47 120.32
6.680 7.878 0.00 1.24 0.00 120.32
7.878 8.964 0.00 1.24 0.00 120.32
8.964 9.320 0.00 1.24 0.00 120.32
9.320 10.675 0.00 1.86 0.00 177.86
10.675 15.000 0.00 1.86 0.00 177.86
15.000 19.325 0.00 1.86 0.00 177.86
19.325 19.573 0.00 1.86 0.00 177.86
19.573 20.919 0.00 1.24 0.00 120.32
20.919 21.015 0.00 1.24 0.00 120.32
21.015 23.840 0.00 1.24 0.00 120.32
23.840 25.269 1.80 1.24 -171.35 120.32
25.269 28.191 1.80 1.24 -171.35 120.32
28.191 29.417 3.60 1.24 -328.01 120.32
29.417 30.000 3.60 1.24 -328.01 120.32

12 Column 0.000 0.583 8.06 1.86 -341.23 83.76
0.583 2.251 8.06 1.86 -341.23 83.76
2.251 3.251 4.96 1.86 -216.68 83.76
3.251 3.984 4.96 1.86 -216.68 83.76
3.984 4.984 1.86 1.86 -83.76 83.76
4.984 5.250 1.86 1.86 -83.76 83.76
5.250 7.250 1.86 1.86 -83.76 83.76
7.250 9.250 1.86 1.86 -83.76 83.76
9.250 13.917 1.86 1.86 -83.76 83.76

13.917 14.500 1.86 1.86 -83.76 83.76
Middle 0.000 0.583 8.06 5.27 -360.79 237.87
0.583 2.660 8.06 5.27 -360.79 237.87
2.660 3.710 5.27 5.27 -237.87 237.87
3.710 5.250 5.27 5.27 -237.87 237.87
5.250 7.250 5.27 5.27 -237.87 237.87
7.250 9.250 5.27 5.27 -237.87 237.87
9.250 13.917 5.27 5.27 -237.87 237.87
13.917 14.500 5.27 5.27 -237.87 237.87
Beam 0.000 0.583 3.60 0.62 -328.01 61.03
0.583 1.884 3.60 0.62 -328.01 61.03
1.884 5.052 2.40 0.62 -225.21 61.03
5.052 5.250 1.20 0.62 -115.87 61.03
5.250 5.553 1.20 0.62 -115.87 61.03
5.553 7.250 1.20 0.62 -115.87 61.03
7.250 8.721 1.20 0.62 -115.87 61.03
8.721 9.250 1.20 0.62 -115.87 61.03
9.250 13.917 1.20 0.62 -115.87 61.03
13.917 14.500 1.20 0.62 -115.87 61.03

Longitudinal Beam Shear Reinforcement Required:

Units: d (in), Start, End, Xu (ft), PhiVc, Vu (klp) Av/s (in"2/in)
Span d PhiVc Start End Xu Av/s

1 22.06 27.85 2.422 6.016 56.81 2.422 0.0292
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.0262
.0478
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1

Longitudinal Beam Shear Reinforcement Details:

Units: spacing & distance (in).
Span Size Stirrups (2 legs each unless otherwise noted)

#3 9 @ 6.9
11 .

#3 10

11
#3 10
#3 10

#3 10

Iy
I
[SISISISISISISISIS]
(NN NN NoNe)NerNeo))

#3 9 @ 6.9

1 -
#3
#3
#3

= O © o4} ~ (o)} (&)} N WN -
o P
(S
oo O

R
[EEN

WO Uo

NN AN

R e
Wk o

12 #3

Beam Shear Capacity:

14.33
84.60
54.87
33.09

2.422
4.836
7.250
9.664

0.0871
0.0572
0.0272
0.0124

#3 9@ 6.9+ 12 0 10.8 + 5 @ 8.6 + 7 @ 6.2 [3L] + 14 @ 4.8 [3L]
#3 11 @ 5.7 [3L] + 7 @ 6.2 + 12 @ 10.8 + 4 @ 10.8 + 9 @ 7.8 [3L]

[3L] + 5@ 8.6 +5 @ 10.8 + <-- 43.1 -->+ 4 @ 10.8+6 @ 7.2 +

[3L]
[3L]
[3L]
[3L]
[3L]
[3L]
[3L]
[3L]
[3L]

NNNNNNNNDN

+

+

+

+

6@ 7.2+5@ 10.8

6@7.2+5@ 10.8

6@ 7.2+5@ 10.8

6@7.2+5@ 10.8

+ <—- 43.1 -->
+ <-- 43.1 -->
+ <—= 43.1 -->

+ <—- 43.1 -—>

+

+

+

+

4 @ 10.8
4 @ 10.8
4 @ 10.8

4 @ 10.8

+

+

+

+

6@ 7.2

6@ 7.2

6@ 7.2

6@ 7.2

[3L] + 6@ 7.2 +5@ 10.8 + <-- 43.1 --> + 4 @ 10.8 + 6 @ 7.2 +

[3L]

[3L]

[3L] + 6 @ 4.8 [3L] +4@7.2+6@ 9.6

[3L] + 7 @ 6.2 + 12 @ 10.8 + 5 @ 8.6 + 10 @ 6.9 [3L]
+9@ 10.8 + <-- 43.1 --> + 8 @ 10.8 + 8 @ 8.9
[3L] + 6@ 7.2 +5@ 10.8 + <-- 43.1 --> + 4 @ 10.8 + 6 @ 7.2 +

+

+

Units: d, Sp (in), Start, End, Xu (ft), PhiVc, PhiVvn, Vu (kip), Av/s (in"2/in)

Span d PhiVvc Start End Av/s Sp PhiVvn Vu
1 22.19 28.00 0.000 0.833  -——  ———— 59.79 72.43
0.833 6.016 0.0318 6.9 59.79 56.75

6.016 16.797 0.0204 10.8 48.38 35.32

16.797 20.391 0.0255 8.6 53.47 50.62

20.391 23.984 0.0536 6.2 81.49 72.10

23.984 29.167 0.0690 4.8 96.88 94.01

29.167 30.000  --———:— = ————- 96.88 110.28

2 22 .06 27.85 0.000 0.833  -———  ———— 83.54 98.74
0.833 6.016 0.0584 5.7 85.80 82.54

6.016 9.609 0.0357 6.2 63.30 60.56

9.609 20.391 0.0204 10.8 48.11 39.08

20.391 23.984 0.0204 10.8 48.11 47 .37

23.984 29.167 0.0425 7.8 69.99 68.35

29.167 30.000  --———:— = ————- 83.54 83.96

3 22 .06 27.85 0.000 0.833  -———  ———— 83.54 89.18
0.833 6.016 0.0478 6.9 75.26 73.56

6.016 9.609 0.0255 8.6 53.17 52.08

9.609 13.203 0.0204 10.8 48.11 31.26

13.203 16.797  -————  ————- 13.92 13.80

16.797 20.391 0.0204 10.8 48.11 33.86

20.391 23.984 0.0306 7.2 58.24 55.35

23.984 29.167 0.0531 6.2 80.53 76.83

29.167 30.000 @ -———-  ————- 83.54 92.45

4 22.06 27.85 0.000 0.833  -——1- = 83.54 91.22
0.833 6.016 0.0531 6.2 80.53 75.60

6.016 9.609 0.0306 7.2 58.24 54.12

9.609 13.203 0.0204 10.8 48.11 32.65

13.203 16.797  -————  ————- 13.92 13.01

16.797 20.391 0.0204 10.8 48.11 32.09

20.391 23.984 0.0306 7.2 58.24 53.31

23.984 29.167 0.0531 6.2 80.53 74.79

29.167 30.000  --———:— = ————- 83.54 90.41

5 22 .06 27.85 0.000 0.833  -———  ———— 83.54 90.73
0.833 6.016 0.0531 6.2 80.53 75.11

6.016 9.609 0.0306 7.2 58.24 53.63

9.609 13.203 0.0204 10.8 48.11 32.30

13.203 16.797  -————  ————- 13.92 12.80

16.797 20.391 0.0204 10.8 48.11 32.40

20.391 23.984 0.0306 7.2 58.24 53.80

23.984 29.167 0.0531 6.2 80.53 75.28

29.167 30.000 @ -—-—-  ————- 83.54 90.90

6 22.06 27.85 0.000 0.833  -——1-  ————- 83.54 90.77
0.833 6.016 0.0531 6.2 80.53 75.16

6.016 9.609 0.0306 7.2 58.24 53.67

9.609 13.203 0.0204 10.8 48.11 32.30

13.203 16.797  -————  ————- 13.92 12.80

10-28-2007, 09:49:27 PM

Page 12



pcaSlab v1.51 © Portland Cement Association 10-28-2007, 09:49:27 PM
Licensed to: Penn State University, License ID: 52416-1010277-4-22545-28F4D

P:\Thesis\North-South.slb Page 13

16.797 20.391 0.0204 10.8 48.11 32.40 20.391

20.391 23.984 0.0306 7.2 58.24 53.75 23.984

23.984 29.167 0.0531 6.2 80.53 75.24  27.578

29.167 30.000 @ -—-—-  ————- 83.54 90.85 30.000

7 22.06 27.85 0.000 0.833  ————-  ————- 83.54 91.07 0.000

0.833 6.016 0.0531 6.2 80.53 75.45 2.422

6.016 9.609 0.0306 7.2 58.24 53.96 6.016

9.609 13.203 0.0204 10.8 48.11 32.60 9.609

13.203 16.797  -——---  ————- 13.92 13.00 13.203

16.797 20.391 0.0204 10.8 48.11 32.10 20.391

20.391 23.984 0.0306 7.2 58.24 53.46 23.984

23.984 29.167 0.0531 6.2 80.53 74.95 27.578

29.167 30.000 @ ----- = ————- 83.54 90.56 30.000

8 22.06 27.85 0.000 0.833 -1 ————- 83.54 89.78 0.000

0.833 6.016 0.0478 6.9 75.26 74.17 2.422

6.016 9.609 0.0306 7.2 58.24 52.68 6.016

9.609 13.203 0.0204 10.8 48.11 31.34 9.609

13.203 16.797  -——-——  ————- 13.92 13.76 16.797

16.797 20.391 0.0204 10.8 48.11 33.36 20.391

20.391 23.984 0.0306 7.2 58.24 54.74 23.984

23.984 29.167 0.0531 6.2 80.53 76.23  27.578

29.167 30.000 @ -—-—-  ————- 83.54 91.84 30.000

9 22.13 27.93 0.000 0.833  ————- - 83.78 94.94 0.000

0.833 6.016 0.0584 5.7 86.04 79.29 2.427

6.016 9.609 0.0357 6.2 63.48 57.84 6.016

9.609 20.391 0.0204 10.8 48.24 36.39 9.609

20.391 23.984 0.0255 8.6 53.32 49.59 23.984

23.984 29.167 0.0478 6.9 75.48 71.04 27.573

29.167 30.000 @ -—-—-  ————- 83.78 86.69 30.000

10 22.13 27.93 0.000 0.833  ————-  ————- 49.04 58.73 0.000

0.833 6.019 0.0212 10.4 49.04 48.13 2.427

6.019 13.204 0.0204 10.8 48.25 34.11 6.019

13.204 16.796  -——-——— = ————- 13.96 9.44 16.796

16.796 23.981 0.0204 10.8 48.25 35.98 23.981

23.981 29.167 0.0247 8.9 52.56 50.00 27.573

29.167 30.000 @ -—-—-  ————- 52.56 60.61 30.000

11 22.13 27.93 0.000 0.833  ————-  ————- 83.78 90.66 0.000

0.833 6.016 0.0531 6.2 80.76 75.02 2.427

6.016 9.609 0.0306 7.2 58.40 53.56 6.016

9.609 13.203 0.0204 10.8 48.24 32.08 9.609

13.203 16.797  —-——-—-  ————- 13.96 13.06 16.797

16.797 20.391 0.0204 10.8 48.24 32.66 20.391

20.391 23.984 0.0306 7.2 58.40 53.86 23.984

23.984 29.167 0.0531 6.2 80.76 75.32 27.573

29.167 30.000 @ ----- = ————- 83.78 90.96 30.000

12 22 .06 27.85 0.000 0.833 - ————- 116.52 146.49 0.000

0.833 4.836 0.0893 3.7 116.52 114.33 2.422

4.836 7.250 0.0683 4.8 95.71 84.60 4.836

7.250 9.664 0.0304 7.2 58.01 54.87 7.250

9.664 13.667 0.0229 9.6 50.58 33.09 9.664

13.667 14.500 @ -——-——- = ————- 50.58 48.11 14 .500

Slab Shear Capacity:
Units: b, d (in), Xu (ft), PhiVvc, Vu(kip)

Span b d Vratio PhiVc Vu Xu
1 310.00 10.19 0.515 284.72 106.31 28.57
2 310.00 10.19 0.515 284.72 94.08 1.43
3 310.00 10.19 0.515 284.72 87.75 28.57
4 310.00 10.19 0.515 284.72 86.45 1.43
5 310.00 10.19 0.515 284.72 86.11 28.57
6 310.00 10.19 0.515 284.72 86.06 28.57
7 310.00 10.19 0.515 284.72 86.29 1.43
8 310.00 10.19 0.515 284.72 87.11 28.57
9 310.00 10.19 0.515 284.72 90.40 1.43
10 310.00 10.19 0.515 284.72 57.16 28.57
11 310.00 10.19 0.515 284.72 86.18 28.57
12 310.00 10.19 0.000 284.72 0.00 1.43

Flexural Transfer of Negative Unbalanced Moment at Supports:

Units: Width (in), Munb (k-ft), As (in"2)
Supp Width GammaF*Munb Comb Pat AsReq AsProv Additional Bars
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6 74.00 37.19 U2  0Odd 0.817 4.495 -
7 74.00 37.48 U2  0Odd 0.824 4.495 -—-
8 74.00 39.18 U2  0Odd 0.862 4.495 -
9 74.00 46.08 U2 Odd 1.015 4.805 —-—
10 74.00 73.73 U2  Odd 1.633 3.565 -
11 74.00 74.85 U2 Odd 1.658 3.875 —-—
12 74.00 51.96 U2  0Odd 1.146 8.060 -—=
13 74.00 4.51 U2 Even 0.099 1.860 —-—

Flexural Transfer of Positive Unbalanced Moment at Supports:

Units: Width (in), Munb (k-ft), As (in"2)

Supp Width GammaF*Munb Comb Pat AsReq AsProv Additional Bars
1 74.00 0.00 U1  All 0.000 3.100 -—=
2 80.00 0.00 U1  All 0.000 2.011 -
3 74.00 0.00 U1  All 0.000 1.860 -
4 74.00 0.00 U1  All 0.000 2.170 -
5 74.00 0.00 U1  All 0.000 2.170 -—=
6 74.00 0.00 U1  All 0.000 2.170 -
7 74.00 0.00 U1  All 0.000 2.170 -
8 74.00 0.00 U1  All 0.000 2.170 -
9 74.00 0.00 U1  All 0.000 2.170 -—=

10 74.00 0.00 U1  All 0.000 1.705 -
11 74.00 0.00 U1  All 0.000 1.705 -
12 74.00 0.00 U1  All 0.000 1.860 -
13 74.00 17.77 U2  Odd 0.389 1.860 -

Punching Shear Around Columns:

Units: Vu (kip), Munb (k-ft), vu (psi), Phi*vc (psi)
Vu

Supp vu Munb Comb Pat GammaV vu Phi*vc
1 147.55 122.1 71.82 U2 All 0.320 144.1 180.3
2 426.81 153.8 -60.49 U2 All 0.400 162.2 180.3
3 353.37 146.3 25.54 U2 All 0.400 150.7 180.3
4 375.05 155.2 -6.40 U2 All 0.400 156.3 180.3
5 369.83 153.1 1.66 U2 All 0.400 153.4 180.3
6 370.94 153.5 -0.65 U2  All 0.400 153.6 180.3
7 371.44 153.7 1.112 v2  All 0.400 153.9 180.3
8 368.20 152.4 -4.06 U2 All 0.400 153.1 180.3
9 381.47 157.9 16.13 U2  All 0.400 160.7 180.3

10 296.82 122.9 -64.48 U2  All 0.400 134.0 180.3
11 308.88 127.8 75.45 U2 All 0.400 140.9 180.3
12 330.58 136.8 -73.70 U2  All 0.400 149.5 180.3
13 47.26 51.4 28.50 U2 Even 0.320 85.5 180.3

Punching Shear Around Drops:

Units: Vu (kip), vu (psi), Phi*vc (psi)

Supp Vu Comb Pat vu Phi*vc
1 143.86 U2 All 90.4 167.9
2 395.13 U2 All 69.6 132.7
3 345.99 U2 All 108.7 167.9
4 367.67 U2 All 115.5 167.9
5 362.46 U2 All 113.8 167.9
6 363.57 U2 All 114.2 167.9
7 364.07 U2 All 114.3 167.9
8 360.83 U2 All 113.3 167.9
9 374.10 U2 All 117.5 167.9

10 290.74 U2  All 91.3 167.9
11 302.79 U2 All 95.1 167.9
12 323.21 U2 All 101.5 167.9
13 46.42 U2 Even 48.0 180.3

Maximum Deflections:

Units: Dz (in)
Frame Column Strip Middle Strip
Span Dz(DEAD) Dz(LIVE) Dz(TOTAL) Dz(DEAD) Dz(LIVE) Dz(TOTAL) Dz(DEAD) Dz(LIVE) Dz(TOTAL)

1 -0.423 -0.229 -0.653 -0.496 -0.268 -0.764 -0.292 -0.158 -0.451
2 -0.114 -0.127 -0.242 -0.125 -0.140 -0.265 -0.096 -0.108 -0.204
3 -0.262 -0.175 -0.437 -0.287 -0.192 -0.479 -0.221 -0.148 -0.369
4 -0.233 -0.173 -0.406 -0.256 -0.189 -0.445 -0.197 -0.146 -0.343
5 -0.243 -0.176 -0.418 -0.266 -0.192 -0.458 -0.205 -0.148 -0.353
6 -0.239 -0.176 -0.416 -0.262 -0.193 -0.455 -0.202 -0.149 -0.351
7 -0.247 -0.174 -0.422 -0.271 -0.191 -0.462 -0.209 -0.147 -0.356
8 -0.210 -0.177 -0.387 -0.230 -0.194 -0.424 -0.178 -0.149 -0.327
9 -0.359 -0.160 -0.519 -0.394 -0.175 -0.568 -0.303 -0.135 -0.438
10 0.070 -0.056 0.047 0.077 -0.061 0.052 0.059 -0.047 0.040
11 -0.404 -0.171 -0.575 -0.443 -0.188 -0.630 -0.341 -0.145 -0.485
12 0.027 0.010 0.037 0.027 0.010 0.037 0.029 0.010 0.040

Material Takeoff:
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Reinforcement in the Direction of Analysis

Top Bars: 12153.8 Ib <=> 35.28 Ib/ft <=> 1.307 lb/ft"2
Bottom Bars: 11136.9 Ib <=> 32.33 lb/ft <=> 1.197 lb/ft"2
Stirrups: 3603.6 Ib <=> 10.46 lb/ft <=> 0.387 lb/ft"2
Total Steel: 26894.3 1Ib <=> 78.07 lb/ft <=> 2.891 lb/ft"2
Concrete: 10208.3 ft"3 <=> 29.63 ft"3/ft <=> 1.097 ft"3/ft"2
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Hollow Core Plank

H_llll

SPANCRETE =

FOESRIS,BL. .

8" thick

1 117106 bl

3.4 ULTRALIGHT LOAD TABLES

1.00” strand cover

L

&,

PO0OO00QO

45

Mo Structural Topping
Dead Load Weight of Slab = 61 pat

2 Inch Bonded Structural Topping
Dead Load Weight of Slab with Topping = 88 psl

FIRE RATINGS (Howrs)

FIRE RATINGS (Howrs)

Gode Fesrained Uewreest raimed Code Resrained lrestrained
Fatoral Desgn 1 1 Fatoral Deagn 1 1
SACABC 2 1 |oBs 3 1
LL 2 kL LL 2 L
DL 59 U5 Table 2 1 1 DVLHA 51045 Talde 2 1 1

Sacton Properias Section Propariea
A= 251 0m ¥ei=3990n bB=154in A=338n" ¥i=483 R 8=15.4in
1= 1817 i’ ¥o=4n wt = &1 pef i = 3438 n? Yh = & 37 in wit = HE pal
F_E; TiLes TaA A Tas 2488 EL L aLs wMaa 1—_:‘:; m e FLL 1 N R ALta EERS
. . . : . . . rif | - | e | owmee | owe- | owoes | onoes
s || g e | am foaom | aem sosan [adh | 7 | | A | | |
S Alowabie Supsrmposed Loed in Founds per Span Allowaie Supenmposed Load in Founds par Squars
| At Squars Foot [ Fot
13 248 | 351 | 478 [ 569 15 211 ] zo0 Jaas | 2o
14 205 | 2948 | 405 922 16 182 | ZF3 | 383 | 456
15 172 | 251 | 347 | 462 | 481 17 153 | 233 | 331 | 435
16 145 | 215 | 209 | 403 | 445 | 434 18 120 | 201 | 287 | 355
17 123 | 184 | 259 [ 351 | 408 | 405 19 109 | 173 | 251 | 347 | 373
13 104 | 159 | 235 [ 308 | 368 | 378 | 389 2 149 | 219 | 307 | 351
19 il 138 | 197 | 271 | 334 | 343 | 365 21 129 | 192 | 272 | 33
20 75 110 | 173 | 240 | 304 | 313 | 34 22 111 | 169 | 241 | 309
21 83 103 | 1582 | 213 | 3N 286 | 306 23 148 | 215 | 277 | 254
22 53 a0 13 | 189 | 242 | 356 | 2@ 24 131 | 191 | 249 | 268 | 380
23 44 T4 119 | 169 | 218 | 230 | 355 25 115 | 171 | 224 | 230 (288
24 a7 105 | 151 | 186 | 207 [ 23 26 153 |20 | 216 | 246
25 5 a3 135 | 176 | 187 | 208 a7 135 | 182 | 184 [ 218
24 50 a2 121 | 159 | 169 | 189 23 12 | 183 | 173 | 198
a7 72 100 | 144 | 153 | 172 29 100 | 144 | 154 [ 175
28 54 98 130 | 139 | 186 30 128 | 137 | 198
29 58 K] 118 | 126 | 142 Ell 113 | 121 | 140
3a a9 78 W07 | 114 | 123 32 99 107 125
1 L] i a7 104 | 118 33 a7 94 i
32 g3 ik a5 108 34 32 29
33 54 80 a8 28 35 a7
34 50 72 78 aa T
35 65 71 a2
35 59 64 75
37 53 5d 68
34 52 a2
39 58
41 51
-1 wa" Camber 1 43" or more Camibae]
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