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PRIMARY PROJECT TEAM:

Owner | Ithaca College

Architect | Holt Architects

Structural Engineer | Ryan-Biggs Associates
Mechanical & Electrical Engineer | Delta Engineers
General Contractor | Christa Construction

ARCHITECTURE:

* Various aspects were driven by desire to be eco-
friendly

* Large areas of glass provide views of Cayuga Lake

* Facgade consists of zinc panels, blue stone veneer,
composite aluminum panels, and limestone panels

* Pedestrian bridge connects PRWC to adjacent
building

STRUCTURE:

* Foundation
* Slab-on-grade, foundation walls, footings,
various grade beams, piers and drilled piers
* Framing System
* All floors are composed of composite steel
decking
* Steel framing consists of wide flange beams,
girders, and columns
* Lateral System
* Concentrically braced structural steel frames in
both the North-South and East-West directions
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GENERAL BUILDING DATA:

Building Occupant| Ithaca College
Occupancy| Office Use

Size | 58,200 gross square feet

Stories| 4 stories above grade

Substantial Completion| March 2010

Cost of Construction | approx. $19.3 million
Project Delivery Method | Design-Bid-Build

SUSTAINABILITY:

* Awarded LEED Platinum

* “V” shaped roof aids in rain water collection

* Day lighting made possible by large areas of glass
* Intensive Green Roof

e Atrium promotes natural ventilation

MEP:

* Mechanical
* Main heating and cooling source is geothermal
via a closed loop system adjacent to the
building
* Two dedicated outdoor air units (DOA) will
utilize water to water heat pumps
* Electrical
* Primary Service: 12.5 KV primary fused
switches, 500 KVA transformer, 480/277 Volt
Distribution Switchboard
* Secondary Distribution:

150 KVA, 480V to

120/208 Volt transformer and (1) 120/208 Volt
Main power panel
e Plumbing
* Collect and store rainwater for gray water use
* (3) rainwater collections tanks
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Executive Summary

The Peggy Ryan Williams Center houses Ithaca College’s admissions staff as well as numerous
administrative offices at its location in Ithaca, New York. The building is an important feature of the
college because it was intended to show its occupants and visitors that Ithaca College was moving
forward and working to be more sustainable with their designs. Many of the architectural features of
the building were influenced by the desire to be more “green” and to allow its occupants to view the
nature around them. The existing building is a composite steel design with concentrically braced
structural steel frames.

The following report consists of two main parts, the existing system and the redesigned system of the
PRWC. The first section of the report explains some of the architectural and structural aspects of the
building. The second portion of the report contains the details of the redesign of the existing steel
building into a reinforced concrete building. In addition to presenting the existing and redesigned
building, the pedestrian bridge, which is attached to the building, is also explained in detail. The bridge
connects the PRWC to the adjacent Dillingham Center.

The first part of the redesign consisted of redesigning the gravity system of the building. One of the
reasons that steel was originally chosen for the building material was due to a need to expedite the
project schedule. However, a scenario was created in which the schedule was no longer critical.
Therefore, the PRWC was redesigned using reinforced concrete. It was determined to complete the
redesign using a one way concrete slab system with pan joists, girders, and columns. By using joists, the
slab would only be required to span the small distance between the joists, thus allowing for a smaller
slab depth. Therefore, it was hoped to decrease the original floor system depth. By orienting the joists
along the existing steel beam span and then placing the concrete girders where the existing steel girders
are located, the column locations would not need to be changed, thus the impact on the architecture
would be low. By redesigning the building using concrete, the steel braced frames were no longer the
best option. Since the building is only four stories, there was potential that the building’s gravity system
would double as its lateral system.

In addition to the redesign of the main building, a portion of the pedestrian bridge was also redesigned.
Two inspirational concepts were considered for the redesign, a reflection on the building’s original
name, “The Gateway Building,” and a reflection of New York’s historical covered bridges. Upon
choosing an inspiration to use for the redesign, one of the side trusses of the bridge was redesigned.
This structural redesign led to both an architectural breadth on the fagade of the pedestrian bridge and
a lighting breadth of the exterior of the bridge.

Through the redesign, the floor system depth was decreased by changing the building material to
concrete. This helped to open up the interior spaces and allow for a larger floor to ceiling height. The
number of columns and girders in the building was decreased, which allowed for a more open floor plan.
Finally, it was determined that the gravity system of the building was adequate to act as both the gravity
system and the lateral system of the building.

Peggy Ryan Williams Center
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Building Introduction

With the global push towards sustainability, the Ithaca College decided that it was important to show
that their college was moving forward with the times, being eco-friendly, and wanting to incorporate
their beautiful surroundings into the campus design. This led to a new era of architecture at Ithaca
campus.

The Peggy Ryan Williams Center (PRWC) is a key aspect of fulfilling the new architectural objectives of
the college because it is seen as a gateway. The occupants of this 58,200 square foot, 74 foot tall
building include the college’s admissions staff as well as numerous administrative offices. A typical floor
plan may be viewed below in Figure 1. The building is also one of the first sights that visitors see upon
arriving to the campus. Therefore, Ithaca College saw the building as a way to show perspective
students, employees, and visitors that their college was moving forward to be more “green” and
incorporate the surrounding nature.

The architecture of the building was also driven by a desire to allow its occupants to not only view the
nature around them; but, also, to feel as if they are a part of it. These sensations were achieved by
providing large areas of glass and designing a floor plan at angles other than 90 degrees. The irregular
angles help to direct the occupants’ eyes to the most appealing surroundings, such as the breath-taking
view of the nearby Cayuga Lake. The resultant irregular floor plan may be seen on Figure 1 and Figure 2
below.

Another important feature of the PRWC is the pedestrian bridge, which may be viewed in Figure 3
below. The bridge allows its users to go between the PRWC and the adjacent Dillingham Center without
going outdoors. A glass facade allows large amounts of light penetration while tying this facade feature
to the main building.

LEED Platinum is the prestigious title that the Peggy Ryan Williams Center was awarded by USGBC.
However, this achievement required years of planning and sustainability considerations. Most of the
architectural appearance of the building was governed by sustainability. Some examples of
sustainability include the main roof taking on a slight “V” shape as to help collect rain water, the atrium
being designed to assist with natural ventilation, green roofs, geothermal heat wells, solar shading, and
many large areas of glass to allow for day lighting.

Peggy Ryan Williams Center




Final Report Angela Mincemoyer | Structural

I/ SO O A A

[

e ® o 0o o

[

Figure 1: Typical Floor Plan (Level 1)
Drawing A101
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Figure 2: View from the North Showing Irregular
Facade of the PRWC
Photo provided courtesy of Holt Architects

Figure 3: View from the Southeast Showing the
Pedestrian Bridge
Photo provided courtesy of Holt Architects
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Structural Overview of the Building

The structural gravity system of the Peggy Ryan Williams Center consists of composite decking
supported by wide flange beams, girders, and columns. The foundation consists of reinforced concrete
grade beams and piers. The lateral system is comprised of concentrically braced structural steel frames.
The following sections will discuss these components in detail, as well as material strengths.

Materials
The structural materials used throughout the PRWC are various strengths of steel and concrete. These
material strengths may be viewed below in Table 1 and Table 2.

Steel Shape Steel Grade

Rolled Steel W Shapes ASTM A992 Grade 50

Rolled Steel C and MC Shapes ASTM A36

Rolled Steel Plates, Bars, & Angles ASTM A36

Hollow Structural Sections (HSS) ASTM A500, Grade Bor C

Pipe ASTM A53, type E or S, Grade B
*For connections, provide higher grade as required for capacity.

Table 1: Structural and Miscellaneous Steel Strengths (Drawing S001)

Concrete Component Concrete Strength
Footings, Foundation Walls, Piers, Miscellaneous f'c = 4,000 psi
Interior Slabs on Grade or Slabs on Deck f'c = 3,500 psi
Retaining Walls, Basement Walls, Exterior Slabs, and Grade Beams f'c = 4,000 psi
*Reinforcing Steel for Concrete > ASTM A615, Grade 60

Table 2: Concrete Material Strengths (Drawing S001)

Geotechnical Report and Recommendations

Through their studies, the Geotechnical Engineer (CME Associates, Inc.) made numerous
recommendations for the foundation of the Peggy Ryan Williams Center. On the north side, shale
bedrock was found 15 feet below grade with unprepared fill on top. The bedrock stratum is underlain
by silt. The 2002 Building Code of New York State (BCNYS) does not allow a foundation to bear on
unprepared fill. Therefore, all foundations were required to bear on competent shale bedrock. The
competent bedrock was presumed to have a soil bearing pressure of 20,000 psf. There is no need to
drill into the exposed bedrock on the south side. In order to have competent bearing, CME Associates,
Inc. recommends using drilled piers. This conclusion was drawn due to the variable depth to a
competent bearing surface and the risks associated with large excavations close to groundwater. CME
also recommended that all drilled piers should have a planned bottom elevation not less than 2’-6"
below the top of the shale bedrock and a diameter not less than 2’-0”. In regards to the drilled piers,
the design and construction should follow ACI 336.3R.

Peggy Ryan Williams Center
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Foundation System

The PRWC foundation includes a wide variety of structural components ranging from grade beams to
drilled piers. The foundation walls themselves range from 1’-0” thick with 3’-0” wide footings to 1’-8.5”
thick with 6’-0” wide footings. In areas where the footings cannot reach down to competent bedrock,
drilled piers are used in combination with piers to reach bedrock. Most areas of the building on the
Garden Level are provided with a 5” concrete slab-on-grade. This slab is depressed in areas where
special flooring is used. In various portions of the building, grade beams are utilized to transfer the
loads of bearing walls from above (stairwell and elevator shaft), braced frames, and to help tie back the
column supporting the overhang in the north corner of the building. The grade beam sizes range from
12” wide and 36” deep to 51” wide and 48” deep.

Loads from the grade beams are then transferred to piers and in turn to the drilled piers in order to
finally reach competent bedrock. The piers range in size and shape depending on the location. The
loads from these piers are then transferred to the drilled piers. All of the drilled piers are 3’-0” in
diameter. Pier depths range from simply resting on top of the bedrock to being drilled 4’-0” below the
surface of the bedrock.

Gravity System

Floor System

Each level of the PRWC has a 6” concrete slab on a 3”x20 gauge galvanized composite metal deck.
However, a few areas have some deviation from this typical floor system. One example of this deviation
occurs on the plaza deck and green roof areas. These areas have reinforcement in the deck system to
lessen the effects of shrinkage and thermal contraction/expansion. Due to this slab being exposed to
the weather, it is prone to the above thermal effects. The corrugations of each of the various types of
decking run perpendicular to the wide-flange beams.

(Note: The Garden Level floor system (slab-on-grade) was discussed above in the foundation system
section.)

Framing System

The structural framing system of the PRWC is very irregular due to changes in geometry, cantilevers, and
locations of increased loads (such as adjacent to elevator shafts and stairwells). Levels 1 through 3
include numerous beam and girder sizes and spans. On those levels there are three different regions
which utilize consistent beam shapes and sizes up through the levels. These regions may be viewed in
Figure 4 below.

The vast majority of the columns from the foundation (Garden Level) continue up through the building.
The columns range from W8x28 to W10x60, while some HSS5x5x5/16 are also present. Column type 2
(W10x49) is the most commonly used size throughout the superstructure of the building. On Level 1,
various W10x39 columns were added along the southern perimeter of the building. These columns bear
on the load bearing foundation. A few columns are also added to the cantilevered regions in upper
levels of the building. These columns are typically W8x48 or W8x31. The column schedule may be
viewed in Figure 5 below. These columns have a pinned connection at their base which allows no
moment transfer to the pier below.

Peggy Ryan Williams Center
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[] wi2x14
Figure 4: Typical Bays for Levels 1 Through 3
- [ wiax22 Drawing 5102
W18x35

COLUMN SCHEDULE

MARK SIZE BASE PLATE TYPE
C1 |wioxso BP1
C2 | wioxss B Figure 5: Column Schedule
C3 |wiox32 BP2 Drawing S555
C4 |waxss C1/5559
C5 | wex31 C1/5559
C6 | HSS5xax5/16 | BPE
C7 |wexes BP3

NOTE:

BASE PLATE TYPES ARE TYRICAL FOR COLUMNS
INDICATED IN SCHEDULE UNLESS NOTED OTHERWISE
ON PLAN. SEE F1/5555 FOR BASE PLATE DETAILS.

Roof Gravity System

The roof system of the PRWC follows the same basic structural system of the floors below; decking,
wide-flange beams, girders, and columns. However, the roof is not supported by a composite deck.
Instead, since the roof does not support as large of a load, a much lighter 1.5”x20 gauge galvanized
metal roof deck is used. The deck is then supported by wide flange steel beams and girders. A tapered
HSS8x6x3/8 sits on top of the wide-flange girders along the perimeter of the building. The HSS is
tapered to match the slope of the roof deck which it supports. A roof cantilever (5’-10”) is formed from
wide-flange beams spaced at 5’-3”.

Peggy Ryan Williams Center
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Typical Gravity Loads
The following loads, as seen in Table 3 and Table 4, were based on ASCE7-98 and industry standards.

Location Typical Dead Load Typical Live Load
(psf) (psf)
Floor 87.5 80
Green Roof 171 100
Roof 43.2 35 (snow)

Table 3: Typical Dead and Live Loads

Exterior Wall Type Typical Dead
Load (psf)

Zinc Panel 13.9
Aluminum Storefront 12.0
Composit Aluminum Panel 12.9
Limestone Panel 28.0

Blue Stone Veneer 176.5

Table 4: Exterior Wall Loads

Peggy Ryan Williams Center




Final Report Angela Mincemoyer | Structural

Lateral System

In both the North-South and the East-West directions, concentrically braced structural steel frames
resist the lateral load. The braced frames are located throughout the building and may be seen on the
plan below (Figure 6). Braced frame columns are typically W10s, while HSS6x6x3/8 are commonly used
for the diagonal braces. A typical braced frame may be viewed below in Figure 7.

Various braced frames are provided in the north-south direction to resist the lateral loads. However, in
the east-west direction, there is a lack of effective braced frames. In order to resist unbalanced loads
there should be at least two (staggered) frames in each direction.

Braced Frame Extends from Garden Level to Roof

mmmsm  Braced Frame Extends from Level 1 to Level 3

Figure 6: Level 2 Braced Frame Layout
Drawing $102

Peggy Ryan Williams Center
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Figure 7: Typical Braced Frame
Drawing $550
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Lateral Loads Summary
Note: The following lateral loads were calculated based on a simplified version of the PRWC, which only
included the east end of the building.

Wind Loads

Wind loading was determined in accordance with ASCE7-98. Table 5 and Table 6 below show a
summary of the wind forces in the North-South and the East-West directions. For the analysis, all four
wind cases illustrated in ASCE7-98 Figure 6-9 were considered.

SR Windward Leeward
Pressure (psf) Pressure (psf)
Level 1 7.73 -7.26
Level 2 9.18 -7.26
Level 3 10.17 -7.26
Roof 14.86 -10.51
Table 5: North-South Direction Wind Loads
Diaphragm Windward Leeward ‘
~ Pressure (psf)  Pressure (psf)
Level 1 7.72 -4.29
Level 2 9.31 -4.29
Level 3 10.39 -4.29
Roof 15.05 -7.50

Table 6: East-West Direction Wind Loads

Seismic Loads

Four seismic load cases were used to calculate the applied seismic forces. Two of these load cases were
in the North-South direction, accounting for positive and negative accidental torsion, and two were in
the East-West direction, accounting for accidental torsion in that direction. The seismic loads may be
seen below in Table 7 and Table 8.

Story Adj Story Story Shear
Diaphragm Force Adjustment Force (Vi)
(kips) (kips) (kips)
Level 1 25.77 0.53 13.62 13.62 98.00 4.9 1.0 66.8
Level 2 15.42 0.35 5.45 19.07 88.00 4.4 1.0 24.0
Level 3 18.49 0.41 7.50 26.57 79.50 3.975 1.0 29.9
Roof 8.79 0.40 3.49 30.07 83.50 4.175 1.0 14.6

Table 7: North-South Direction Seismic Loads

Adj Story  Story Shear

Diaphragm Force Adjustment Force (Vi)
(kips) (kips) (kips)
Level 1 25.77 0.53 13.62 13.62 113.00 5.65 1.0 77.0
Level 2 15.42 0.35 5.45 19.07 74.50 3.725 1.0 204
Level 3 18.49 0.41 7.50 26.57 75.50 3.775 1.0 28.4
Roof 8.79 0.40 3.49 30.07 80.00 4 1.0 14.0

Table 8: East-West Direction Seismic Loads

Peggy Ryan Williams Center
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Structural Overview of the Pedestrian Bridge
A 100-foot long box truss pedestrian bridge connects the Peggy Ryan Williams Center to the adjacent
Dillingham Center.

Foundation and Columns
The pedestrian bridge has a separate foundation system from that of the PRWC, in which its columns

rest on a 5’-0”"x13’-0”x1’-6" footing.

The columns take on a hexagonal shape, roughly 11’-0”x3’-6”. They are constructed of concrete with #8
vertical reinforcement and various #4 rebar ties. Figure 8 below shows the bridge column detail.

2R ‘N
\T/ SEE PLAN \I/

1
¢ BRIDSE TRUSS —=) T’ BasE b Cf FIER T’ BasE b “-fﬂ BRIDGE TRUS!
I
|
|
I

Figure 8: Bridge Column Detail

| .
|
|
|

]
| Y Drawing $560
r ()

19°0C T UNO
ADDL REGD AT BASE # LOCS.
Y SEE 4B/5560

‘(2448 VERT

Structural Framing
The pedestrian bridge is a box truss which is constructed using various hollow structural steel shapes

and pipes. The top and bottom chords are both framed with HSS12x6x3/8 and the horizontal and
diagonal braces are typically HSS4x4x1/4. The two side Pratt trusses have HSS5x5x5/16 vertical
members and 3.5” pipe diagonal braces. There is a 2” expansion joint on either end of the bridge. This
allows for expansion and contraction of the bridge due to variations in temperature. Figure 9 below
shows the bridge truss schematic.

OMIT THIS PORTION — .
OF BRIDGE FOR - f/R\\ ,/o\.
ALTERNATE 2 DEDUCT \/ )

HSS CHORD

¢ VERT |
! O

T HSS CHORD T

T/PIER
SEE PLAN

i = HSS12x6x3/8: Top & Bottom Chords
YESS 5105 FoR oMENSIONS HSS5x5x5/16: Vertical Braces

2. SEE 5561 FOR BEARING DETAILS ) e .
3.5” Pipes: Diagonal Braces

Figure 9: Bridge Truss Schematic
Drawing $560
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Problem Statement

As previously stated, the steel structure of the Peggy Ryan Williams Center meets strength and
serviceability requirements. The steel system was a good solution for dealing with the irregular
geometry of the building and its floor openings. However, since a scenario has been created in which
the schedule for the project is no longer critical, a reinforced concrete system may also prove to be a
good design for the building. The concrete system would prove to be beneficial when it comes to the
cantilevers since steel moment connections add significant cost to a project. A post-tensioned concrete
slab design was explored in Technical Report 3. The system was found to be beneficial in terms of the
floor system depth. However, the region of the building designed using that system had the building’s
longest spans. Therefore, when it is taken into account that the east end of the building contains much
smaller spans, a post-tension slab is not the best solution. Instead, a one way concrete slab system with
pan joists and girders will be designed. The pan joist system will better accommodate the varying spans.
By changing the structural system to reinforced concrete, the lateral system will also need to be
redesigned. Because the building is only four stories, the concrete gravity system may act as the lateral
system.

The existing structure of the pedestrian bridge is a box truss comprised on Pratt trusses on either side.
In order to create a learning opportunity, the bridge structure will be redesigned. As previously
discussed, there are two options which will be considered for the bridge redesign. The first option is a
reflection of New York’s historical covered bridges, in particular that of the Newfield Bridge. The second
option for the bridge redesign reflects on the original name of the building, “The Gateway Building” by
mimicking the aesthetics of the Golden Gate Bridge.

Proposed Solution

Because the schedule is no longer critical, the structure of the building will be redesigned using
reinforced concrete. For reasons previously stated, a one way concrete slab system with pan joists,
girders, and columns will be designed. This system appears to be a good choice for the irregular
geometry of the building because it lends itself to the varying bay sizes and the cantilevers. The various
floor openings would also not cause problems with this system. A thinner slab can be used because it
only needs to span the short distance between the pan joists. The pan joists will run in the direction of
the existing beams of the structure. In turn, the girders will be located where the existing girders are
located. This will minimize the architectural effects within the building due to columns’ locations not
changing. The floor system will first be designed through the use of computer programs such as spSlab
and spBeam. Time permitting, the design will then be checked by hand. Because the building is only
four stories, this gravity system may also work as the lateral system for the building. All structural
framing members will be designed using ACI318-11.

In order to provide a learning opportunity, two different redesigns of the pedestrian bridge structure
will be considered. Early on in the spring semester, sketches will be done to determine which redesign
will best fit the existing site and its adjacent buildings. The first option is a reflection of New York's
historical covered bridges, in particular that of the Newfield Bridge. For this redesign, the bridge
supports will be moved closer to either building creating a longer span to give the illusion of the bridge
only being supported by either building. A steel Warren truss will then be designed. The facade of the
bridge will lend itself to an architectural breadth in which the facade will reflect on the covered bridge
concept while incorporating some of the materials of the facade of the Peggy Ryan Williams Center. The
second option for the bridge redesign reflects on the original name of the building, “The Gateway
Building.” This redesign will reflect upon the Golden Gate Bridge. Two towers (similar to those of the
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Golden Gate Bridge) will be designed near the location of the existing two supports. A box truss will
then be designed to be suspended from the towers. This option also lends itself to an architectural
breadth. Both of these options allow for the consideration of a study of the exterior lighting systems.

Breadth Topics
Architectural Breadth - Bridge Facade Redesign

By changing the structure of the pedestrian bridge, an architectural breadth will need to be performed.
If the covered bridge option is chosen, the roof of the bridge will mirror that of a traditional covered
bridge. However, various facade materials will be considered which incorporate the materials of the
nearby buildings, especially those of the Peggy Ryan Williams Center. The Warren truss will lend itself to
large diamond shaped windows on the facade of the bridge. These windows will not only mirror the
lattice truss of the Newfield Bridge; but, also, play off of the angles of the roof of the Peggy Ryan
Williams Center. If the Golden Gate Bridge option is chosen, the fagade of the bridge will most likely
remain entirely glass. The appearance, placement, and materials of the towers will need to be taken
into consideration. In order to explore these options, hand sketches will be completed. A Revit model
of the chosen design will then be created and rendered.

Lighting Breadth - Exterior Lighting of the Bridge

In order to complement the structural redesign of the bridge and the architectural breadth, an exterior
lighting breadth will be performed. Use of such techniques as wall washers will be investigated in order
to create a modern fagade that will complement its surroundings. Luminaires will then be selected.
Revit and lighting software will be used to perform a rendering of the new lighting design.

Peggy Ryan Williams Center




Final Report Angela Mincemoyer | Structural

Structural Depth

Gravity System of the Building

Through the use of concrete, numerous columns were able to be removed from the original design. The
number of girders was also greatly reduced. The same depth was used throughout (24-)4") the floor
system for a more economical and constructible design. The original system depth was 30-%”;
therefore, the floor system depth was decreased by 6-%" throughout the building. This allowed for a
slightly larger floor-to-ceiling height, thus opening up the interior spaces of the Peggy Ryan Williams
Center. Due to time constraints only the level one framing was designed; however, the framing layout
was drafted for level 2, level 3, and the roof level. These layouts may be viewed in Appendix A.2:
Framing Layouts.

Pan Joist System

Because the pan joist system determined the depth of the floor system used throughout the building, it
was designed first. The design was completed though the use of the Concrete Reinforcing Steel Institute
Design Handbook 2008 (CRSI). In order to be economical, the same joist size and spacing was used
throughout the entire floor system. That allowed for the reuse of formwork. As seen in Table 9 below,
two locations were considered in determining the joist size and reinforcement. Those two locations
were found to have the worst loading and span conditions. It should be noted that all of the joist load
capacities provided in the CRSI table have previously been investigated for deflection. Also, due to the
footnote at the bottom of the table, additional deflection calculations did not need to be completed. It
was determined to use 30” forms with 6” ribs at 36” on center. The required rib depth was found to be
20” with a 4.5” top slab, thus producing a 24.5” total system depth. The 24.5” depth was then
continued throughout the entire floor system of the building. Using concrete with a compressive
strength equal to 4000 psi and steel with a vyielding strength of 60000 psi, the required top
reinforcement was #5 bars at 8” and the required bottom reinforcement was (1) #6 bar and (1) #7 bar
per rib. Because the slab only spans the 30” between ribs, only minimum reinforcement was required.
Therefore, in the direction perpendicular to the joist span, the slab utilizes #3 bars at 12”. The pan joist
system design may be viewed in Figure 10 below.

. Live Load Dead Load Factored . Bottom
Location Span (ft) (psf) (psf) AT Top Reinf Reinf
D3-D4 35 100 21 185.2 #5 @ 9" #6 &r’if per
D4-D5 315 100 99 278.8 #5 @ 8" #6 &rff per

Table 9: Locations Considered for Pan Joist Design
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Figure 10: Pan Joist System Design

Girder Design

Three frames were chosen to be designed from the level one framing. Those frames were considered to
be the most critical cases due to their long spans, large tributary widths, and high loadings. The girders
were designed using spBeam. The predetermined dead and live loads were applied. An area load was
also applied to account for the weight of the pan joists. Once the girders were designed for strength
requirements, deflections were checked per ACI 318-11 Table 9.5b. The girder along column line 13
failed in deflection. In order to account for this, the width of the girder was increased slightly. The
detailed designs for the girders along column lines 2, 8, and 13 may be viewed in Appendix A.3: Girder
Designs. All of the stirrups are composed of two legs of their respective sizes, unless otherwise noted.
The spBeam output is available in Appendix A.4: spBeam Output for Girders.

Beam Design

Beams were laid out along column lines D, F, and L in order to transfer the column loads from above
back away from the cantilever and into the main structure of the building. The beam along column line
D was designed due its large span. To be conservative in the design and not count on the dead load of
the floor system to resist the uplift from the cantilever, the beam was designed with only considering
the point load on the end of the cantilever and the member’s own self weight. The assumed column
loads from above first had to be carried down through the building and to the first level. This calculation
was done using an excel sheet and may be viewed in Appendix A.5: Assumed Column Loads From
Above. Once the beam was designed for strength requirements using spBeam, deflections were
checked per ACI318-11 Table 9.5b. The cantilever failed in deflection. To provide better serviceability,
compression reinforcement was added. Without the compression reinforcement, the beam would have
needed to be over seven feet wide. The beam design may be viewed in Figure 11 below. Top
reinforcement and stirrups were used in order to support the loaded cantilever. All of the stirrups are
composed of two legs of their respective sizes. The spBeam output is available in Appendix A.6:
spBeam Output.
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Figure 11: Beam Design for Column Line D

Column Design

The columns on column lines 2, 8, and 13 were designed using spColumn. The assumed loadings from
above, as well as the loads from the floor system of level one, were applied to the level one columns. A
Microsoft Excel sheet was utilized to determine the loads applied to each column, including both axial
loads and moments. The Excel sheet may be viewed in Appendix A.7: Load to Apply to Level 1 Columns.
A square section was chosen for the columns for ease of construction and to aid with the future lateral
system design. Constructability was considered when designing the columns. The reinforcement was
kept as #6, #8, and #10 bars. Equal spacing was also kept between bars. The column designs for frame
2 may be viewed below in Figure 12, while the remaining designed columns may be seen in Appendix
A.8: Column Designs. The spColumn output is available in Appendix A.9: spColumn Output. For
constructability, all column sizes were increased to be an 18” x 18” section. This increase in size is
shown in the lateral system of the building.

T T
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Figure 12: Column Designs for Column Line 2
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Lateral System of the Building

The existing lateral system of the building consists of concentrically braced structural steel frames in
both the North-South and East-West directions. By changing the building material to concrete, the
braced steel frames were no longer the best option for the lateral system. As previously mentioned,
since the building is only four stories, the gravity system had the potential to also perform as the lateral
system for the building. The columns and girders would act as frames in the North-South direction and
the columns and joists would act in the East-West direction. Therefore, every column line would
essentially act as a lateral resisting frame. Once the gravity system for level one was designed, the
system was then checked at level one for adequacy in resisting the lateral forces on the building. To
allow for ease of analysis, only four concrete moment frames were considered in each the North-South
and the East-West direction. It was determined that if these frames were found to be adequate to resist
the lateral loads, then by allowing all of the frames of the building to help resist the load, the system
would surely be adequate. The concrete moment frames considered are shown in red in Figure 14.
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Lateral Load Determination

The existing lateral system of the building was governed by wind. However, since the building material
was changed to concrete, both seismic and wind calculations needed to be completed to ensure that
wind loads still controlled the design. ASCE7-10 was used to calculate the lateral loads. Because the
building is Seismic Design Category A, the simplified procedure was able to be used, in which Fx =
0.01Wx. The wind loads were calculated using the Main Wind Force Resisting System (MWFRS)
procedure. Through various hand calculations, which may be seen in Appendix B.1: Lateral Load
Calculations, it was determined that wind loads still controlled the building’s lateral system design. A
summary of the seismic and wind loads may be seen below in Table 10, Table 11, and Table 12.

Seismic Load Base Shear

Force (k) Story Shear (k) Overturning Moment (ft-k)
Level 1 45.0 132.0 599.9
Level 2 29.0 87.0 773.5
Level 3 31.0 58.0 1240
Roof 27.0 27.0 1869.8
Total 132.0 4483.2

Table 10: Summary of Seismic Loads

Wind Load Base Shear & dverturniny Moment

Force (k) Story Shear (k) Overturning Moment (ft-k)
Garden Level 36.6 463.7 0.0
Level 1 73.2 427.0 976.4
Level 2 80.2 353.8 2139.8
Level 3 136.8 273.6 5471.3
Roof 136.8 136.8 9472.8
Total 463.7 18060.3

Table 11: Summary of Wind Loads in the North-South Direction

Wind Load Base Shear & Overturning Moment

Force (k) Story Shear (k) Overturning Moment (ft-k)
Garden Level 14.1 185.9 0.0
Level 1 28.1 171.9 374.5
Level 2 31.5 143.8 838.8
Level 3 54.4 112.3 2175.3
Roof 57.9 57.9 4011.7
Total 185.9 7400.3

Table 12: Summary of Wind Loads in the East-West Direction

Each of the frames being considered in the design were then modeled in RISA-2D. Through the use of
member properties and by applying a 10 kip “dummy load” the stiffness of each frame was determined.
Appendix B.2: Determination of Frame Stiffness’s may be referenced for the stiffness calculations.
Those stiffness’s could then be used to calculate the center of rigidity of level one. Figure 15 below
shows where the center of mass and center of rigidity are located on level 1. Detailed calculations of
these centers may be seen in Appendix B.3: Center of Mass and Center of Rigidity.
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Through the use of stiffnesses, the level one story shear was then distributed to each of the frames for
all six wind load cases, including both positive and negative moments. Both direct shear and torsional
shear were considered. Excel sheets containing these calculations are available in Appendix B.4: Wind
Load Cases. Based on the total shear force, a worst load case was found for each frame. A summary of
these results may be viewed in Table 13 below.
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Table 13: Determination of Worst Case Wind on Each Frame
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Moment Frame Design

Using RISA, the worst case wind load for each frame was applied to their respective frames and their
deflections were measured. The deflections may be seen in Table 13 above. Per ACI318-11, various
columns were checked to see if they were sway or nonsway. In order to be conservative, when
determining if the columns were sway, the worst case deflection was used for the story deflection. As
seen in Table 14 below, all of the columns that were checked were found to be nonsway.

Sway vs. Nonsway

Frame Column Zf’u _A Vs Le Sway/

(kip) (in) (kip) (in) Nonsway
8 Z 168 0.589 463.7 160.0 0.0013 Nonsway
8 D 545 0.589 463.7 160.0 0.0043 Nonsway
8 G 580 0.589 463.7 160.0 0.0046 Nonsway
8 M 681 0.589 463.7 160.0 0.0054 Nonsway
8 P 247 0.589 463.7 160.0 0.0020 Nonsway
13 A.2 143 0.589 463.7 160.0 0.0011 Nonsway
13 B 250 0.589 463.7 160.0 0.0020 Nonsway
13 C 296 0.589 463.7 160.0 0.0023 Nonsway
13 E 256 0.589 463.7 160.0 0.0020 Nonsway
13 H 207 0.589 463.7 160.0 0.0016 Nonsway
13 K 290 0.589 463.7 160.0 0.0023 Nonsway
13 N 226 0.589 463.7 160.0 0.0018 Nonsway
D 8 545 0.239 185.9 160.0 0.0044 Nonsway
E 13 256 0.239 185.9 160.0 0.0021 Nonsway
G 8 580 0.239 185.9 160.0 0.0047 Nonsway
K 13 290 0.239 185.9 160.0 0.0023 Nonsway

NOTE: The deflections given above are based on the worst case deflection due to
wind in the direction in which the frame acts.
Equation Used: SPu*A
Q= <0.05 - Nonsway
Vs * L

Table 14: Determination of Sway vs. Nonsway

The moments and axial forces on the columns, as a result of the worst case wind load being applied to
their respective frames, were then taken into spColumn to complete the column designs. These
reactions may be seen in Appendix B.5: Column Lateral Loadings to be Used in spColumn Analysis.
Because RISA and spColumn do not use the same sign convention, the member forces provided by RISA
were changed to match the sign convention used by spColumn. Because some of the axial forces in the
columns were tension forces, which would counteract the gravity compressive forces, those tension
forces were excluded from the spColumn analysis.

As previously mentioned, the gravity column sizes were all increased to 18” x 18” for constructability.
This new size was used in the lateral system analysis. Because the columns were nonsway, slenderness
did not need to be considered. The concrete was also cracked for the analysis. Each of the designed
columns were checked for biaxial bending. This was particularly important since several of the designed
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columns participated in both a North-South frame and an East-West frame. However, the two reactions
were not added. Since only one wind load case would occur at a time, the load cases were investigated
separately. The final column designs may be seen in Figure 16 below. spColumn output is available in
Appendix B.6: spColumn Output for Final Column Designs.
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Figure 16: Final Column Designs
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To ensure that the frames were adequate at resisting the lateral forces, a worst case girder and joist
were checked for beam-column interaction. Through hand calculations, it was determined that both
the joist and the girder were adequate. The interaction calculations may be viewed in Appendix B.7:
Beam-Column Interaction Calculation.

In conclusion, the gravity system of the Peggy Ryan William Center also acts as the building’s lateral
system. The final gravity column size of 18” x 18” was used. The previously designed girders and joists
were also found to be adequate in acting as the lateral system.

Peggy Ryan Williams Center




Final Report Angela Mincemoyer | Structural

Gravity System of the Pedestrian Bridge

Early on in the semester, sketches were produced to determine if the bridge should play off of a historic
covered bridge or the Golden Gate Bridge. Through reasoning that may be viewed in the Architectural
Breadth, the covered bridge option was chosen. Therefore, the redesign consisted of a box truss similar
to the existing configuration. However, the two bridge supports were moved out to open up the space
and more closely mimic a covered bridge. A Warren truss was used in the design. This particular truss
was chosen for architectural reasons. Because the gravity loads dictate the two side trusses, those two
trusses were designed first.

Gravity Loads

Gravity Loads were first calculated which included dead loads, live loads, snow loads, and snow drift
loads. These load calculations are available in Appendix C.1: Gravity Loads on the Bridge. A layout then
had to be chosen for the truss before panel point loads could be determined. The chosen layout may be
viewed below in Figure 17 below. Layouts were also developed for the top and bottom trusses. Their
layouts were based on the side Warren Truss design. Extra members were also added in order to ensure
that the panel point loads were transferring into the proper locations. These layouts may be viewed in
Appendix D.1: Bridge Trusses.
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Figure 17: Truss Layout

Once the above layout was chosen, the panel point loads were calculated. The panel point load
calculations may be viewed in Appendix C.2: Determination of Panel Point Loads and the final loads may
be viewed in Appendix C.3: Panel Point Loads. Because the bridge must meet the requirements of
ASCE7-10, the dead, live, and snow loads were kept separate so that load combinations could be
considered. In the design of the two side trusses, only the gravity loads needed to be considered. The
lateral loads would be taken by the top and bottom trusses, which will be designed time permitting. In
considering gravity loads, only three different load combinations required consideration: 1.4 D; 1.2 D +
1.6L+0.5S;and1.2D + 1.6 S+ L. It was decided to factor the loads and then apply them to the truss.
The loading conditions for these three load combinations are available in Appendix C.4: Panel Point Load
Combinations. By factoring the loads first, it was determined that 1.4 D did not control the design.
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Member Forces

Using the Indexing Method, the index for each member was then determined. The indices for the two
different load combinations may be viewed in Appendix C.5: Member Indices. The indices, which are
the vertical forces in the members, were then converted into axial forces through the use of geometry.
The conversion may be seen in Appendix C.6: Conversion of Indices to Member Forces. The resultant
forces may be viewed below in Figure 19 and Figure 20. A color coding key is available for reference in
Figure 18 below.

Dead Loads

Live Loads

Snow Loads

Load Combination Loads
Index

Member Force

Figure 18: Color Coding Key
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Figure 19: Member Forces for 1.2D+1.6 L+0.5S
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Figure 20: Member Forces for 1.2D + 1.6 S+L
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The member forces were then verified using the Method of Joints; those calculations may be viewed in
Appendix C.7: Method of Joints. As seen below in Table 15, it was found that the Indexing Method is an
accurate method of analysis.

Verify Forces for:1.2D+1.6L+0.5S

Indexing Method

Member Method of Joints Var(liilon
(k) (k)
AB 83.5 83.5 0.0
AC 36.5 36.6 -0.1
BC 76.5 76.5 0.0
BD 69.9 70.0 -0.1
CcD 59.6 59.6 0.0
CE 96.0 96.1 -0.1
DE 53.8 53.8 0.0
DF 119.5 119.6 -0.1
EF 36.9 36.9 0.0
EG 135.6 135.7 -0.1
FG 31.1 31.2 -0.1
FH 149.2 149.3 -0.1
GH 14.2 14.3 -0.1
GJ 155.4 155.6 -0.2
HJ 8.4 8.5 -0.1
HK 159.1 159.3 -0.2

Table 15: Comparison Between the Indexing Method and the Method of Joints

Member Design

By loading all of the panel points (producing a uniform load), the worst case force in both the top and
bottom chord was determined. Because the far left diagonal is a compression member, loading all of
the panel points, also determined the worst case force in the diagonals. Since the top chord is a
compression member, Table 4-4 of the Steel Manual was used to determine the size of the member. An
HSS7x7x% was chosen for the top chord based on the worst axial force in the chord. For aesthetic
purposes, the same size HSS was desired for the bottom chord. Using Table 5-5 of the Steel Manual,
which is for the design of tension members, it was found that an HSS7x7x3/,, meets the strength
requirements for the design of the worst case axial force in the chord. However, for constructability, an
HSS7x7x% was chosen for the bottom chord. For the diagonals, it was desired to have an HSS size that
was approximately half the size of the top and bottom chord. This would allow for a nice aesthetic of
the truss. Therefore, using Table 4-4 of the Steel Manual, an HSS4x4x%: was chosen for the diagonals
based on the worst case force in the far left diagonal. The design summary may be viewed in Appendix
C.8: Member Design. The final truss design may be viewed in Figure 21 below.

Top Chord: HSS7x7x}
Bottom Chord: HSS7x7x3
Diagonals: HSS4x4x]

Figure 21: Final Design of the Side Trusses
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Architectural Breadth - Bridge Facade Redesign

Initial Sketches

In the beginning of the semester, sketches were done to determine which redesign concept would be
chosen. The first sketch was the covered bridge option. This option was inspired by New York's
historical covered bridges, in particular that of the Newfield Bridge. The Newfield Bridge was built using
a lattice truss. That truss type created an interesting diamond pattern on the interior, which may be
seen in Figure 22 below. It was desired to
mimic this diamond pattern in the bridge
redesign. Therefore, if this redesign would be
chosen, a truss type would be selected that
allows for the incorporation of the diamond
pattern. The covered bridge redesign would
also consist of moving the supports closer to
either adjacent building, thus creating a longer
span to give the illusion of the bridge only being
supported by either building. A gable roof
would also be considered if this redesign option
was chosen. The fagade would incorporate
some of the materials of the facade of the
Peggy Ryan Williams Center. The first sketch of
the covered bridge redesign concept may be T
seen in Figure 23 below. Figure 22: The Newfield Bridge | Photo taken 07-31-13

Figure 23: Covered Bridge Redesign Concept
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The second redesign option reflected on the original name of the building, “The Gateway Building.”
Therefore, this redesign would reflect upon the Golden Gate Bridge. The redesigned box truss would be
very similar to the original design, including a glass facade. However, instead of having the two original
pier supports, the bridge would instead be suspended from two towers (similar to those of the Golden
Gate Bridge). The towers would likely be located where the current supports reside. The size of the
towers would need careful consideration so that they allow the bridge to stand out, yet not overpower
the Peggy Ryan Williams Center. The second sketch, of the Golden Gate Bridge redesign concept, may
be seen in Figure 24 below.

Figure 24: Golden Gate Bridge Redesign Concept

In comparing these two sketches, both redesigns would provide a good learning opportunity of bridge
design while carefully considering the bridge’s impact on its surroundings. While the Golden Gate
Bridge option would be very interesting and provide a learning opportunity of suspension bridges, its
box truss would not change much, if at all, from the original design. That option may also not appear in
harmony with the existing adjacent buildings, due to the two large towers. The covered bridge option
would allow for a complete redesign of the box truss and more options for the fagade of the bridge.
Careful consideration would need to be taken to ensure that this bridge does not look out-of-place next
to the existing buildings. Through completing the two sketches it became evident that the covered
bridge option was desired. This option would provide a wide range of opportunities for the bridge
redesign. Upon choosing the covered bridge option, a third sketch was done. That sketch shows a more
complete view of the bridge and the adjacent buildings. With the use of careful material consideration,
it was determined that this redesign would tie in nicely with the Peggy Ryan Williams Center. The third
sketch may be viewed below in Figure 25.
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Figure 25: Covered Bridge Option - Redesign Concept Chosen

Truss Design

As previously stated, in choosing the covered bridge redesign option, a truss would be selected that
would achieve a diamond pattern. Originally, a Double Intersection Warren Truss was chosen for the
redesign. The diamond pattern of that truss would mimic that of the lattice truss of the Newfield
Bridge. However, it was decided that a Warren Truss would be used in the redesign. The Warren Truss
would be more economical since the truss would require fewer steel members. In order to preserve the
concept of mimicking the Newfield Bridge, an applique would be applied to the fagade of the bridge that
suggests that a Double Intersection Warren Truss is within. The diamond design applique would not
only mimic the Newfield Bridge; but also, the diamond pattern ties into the irregular roof angles of the
Peggy Ryan Williams Center. In order to allow natural light into the bridge, every other diamond of the
bridge would be a large window. The trusses were created using Autodesk Revit 2014. The complete
box truss may be viewed below in Figure 26. The individual side, top, and bottom trusses may be
viewed in Appendix D.1: Bridge Trusses.

Figure 26: Bridge Box Truss
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Gable Roof

Initially, the gable roof was chosen to more closely mimic a covered bridge. However, in order to
attempt to not take the covered bridge idea too literal, other roof options were considered. A shed roof
was taken into consideration. But, this option was eliminated due to both sides of the bridge being
readily exposed to the public. Therefore, neither side would allow the shed roof design. A flat roof
design was also considered. The downside of the flat roof design was that it appeared to be too similar
to the original design. Also, the bridge did not give off the same vibe as it did with the gable roof. As a
result, it was decided to use a gable roof for the bridge redesign.

Facade Diamond Design

The main facade of the redesigned bridge consists of a diamond pattern. This facade feature was
inspired by the Yotel Building which is located in New York City. The facade of that building features
various polygonal shapes which reflect the light and cast shadows when they are washed with light.
Figure 27 below shows the Yotel Building’s facade.

- Toees, -

Figure 27: Yotel Building Fagade | Photo Courtesy of ebayink

This type of fagade was inspired by the decision to also complete a Lighting Breadth of the bridge.
Various patterns and shapes were explored for the fagade design. In the end, a diamond and half
diamond pattern was chosen. This pattern would tie into the truss design and play off of the numerous
irregular angles of the Peggy Ryan Williams Center. In order to avoid the fagade becoming too busy,
only alternating rows of diamonds have the half diamond extrusion. This pattern, like that of the Yotel
Building, will allow light to be reflected and interesting shadows to be created when the fagade is
washed with light. An up-close render of the diamond pattern fagade may be seen below in Figure 28.

Figure 28: Diamond Facade Pattern
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Materials Chosen
Aluminum | Diamond Patterned Facade
+*» The aluminum ties in with the aluminum panels on the Peggy Ryan Williams Center

Green tint was chosen to take the LEED status literally and to connect the bridge to the lush
green landscape surrounding it.

72
°

Limestone | Lattice Applique
% The limestone lattice mimics the limestone panels on the PRWC.

R/

«» Limestone allows for a clear distinction of the lattice design.

Bluestone | Facade of the Supports

D3

% Bluestone was used on the perimeter of the lower level of the PRWC. Therefore, by using it at
the bottom of the bridge, it continues the pattern started by the building.

Bluestone also helps the bridge supports to look like they are a part of the adjacent building and
not simply there for the bridge.

R/
0’0

Slate | Roof

+* The slate again ties back to the bluestone used on both the building and the bridge.
% The slate also matches the overall color scheme and feel of the bridge’s exterior.
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Facade Comparison
The redesigned bridge was created using Autodesk Revit 2014. In the following four figures, the
differences between the existing bridge facade and the redesigned bridge facade may be seen.

Figure 29: Existing Bridge Facade | Front View

= = e it

1

APVIVIVIVEES

| |}

Figure 30: Redesigned Bridge Facade | Front View
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Figure 32: Redesigned Bridge Facade | Prospective View
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Architectural Breadth Conclusion

The architectural redesign of the bridge produced a design which is very different from the original
design and commands attention, yet it is still in harmony with its surroundings. Through the redesign, a
new truss type was used; the facade was designed for both architectural features and lighting features,
and materials were selected to reflect upon the Peggy Ryan Williams Center. The bridge successfully
mimics the Newfield Bridge, with its Warren Trusses and diamond design applique on the facade,
without taking the covered bridge inspiration too literally.

Peggy Ryan Williams Center
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Lighting Breadth - Exterior Lighting of the Bridge

As mentioned in the Architectural Breadth section, the facade of the bridge was inspired by the Yotel
Building in New York City. In order to accomplish a similar lighting affect, the lighting fixture ColorGraze
Powercore 30x60, manufactured by Philips Color Kinetics, was selected for the exterior lighting of the
bridge. This luminaire was chosen for its high performance; including its linear form which enables the
grazing of the facade and its superior ability at highlighting the texture of facades. Another reason for
the selection of this luminaire was for its outdoor weather rating. The 30x60 was chosen because it
allows for a more uniform effect. This product has been used in various successful facade projects such
as the John E Jaqua Academic Center for Student Athletes at the University of Oregon. This luminaire
has well defined color changing ability as well. When paired with an adequate control system, such as
Philips LED Lighting Systems Controllers, the fagade can be lit under colored light. This can become a
pleasant visual element to the new bridge. In the following figures, the various lighting effects may be
viewed. Figure 33 shows the original white LED. Figure 34 shows the facade grazed with green LED
light, which further accents the green facade material of the bridge. Figure 35 illustrates a blue LED light
graze, which is one of Ithaca College’s school colors. The specification sheet for the luminaire is
available in Appendix E.1: Luminaire Specification Sheet.

Figure 33: Exterior Lighting of the Bridge with Original White LED Light
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Figure 34: Exterior Lighting of the Bridge with Green LED Light

Figure 35: Exterior Lighting of the Bridge with Blue LED Light

Peggy Ryan Williams Center | Page 42
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Conclusion

This report provided an overview of both the analysis and the redesign of the Peggy Ryan Williams
Center. The existing gravity and lateral system of the building were analyzed during the fall semester.
Both of the systems were found to be adequate. A scenario was then created in which the schedule was
no longer critical, thus allowing concrete to be explored as the building material. Through further
investigation, it was determined to redesign the gravity system of the building to be a one way concrete
slab system with pan joists, girder, and columns. The pan joists were designed using the CRSI Manual.
After a joist system was selected, the same system depth (24-%") was used throughout the building.
The beams and girders were then designed using spBeam. Finally, the loads were carried down through
the building and the columns were designed using spColumn. Through the use of this system, the floor
system depth was decreased by 6-%4”. This allowed for a larger floor to ceiling height, thus opening up
the interior spaces. A few girders and columns were able to be removed from the existing framing of
the building. Therefore, pending the owner’s preference, a more open floor plan may be utilized.

The next section of the report focused on determining if the new gravity system would be adequate to
act as both the building’s gravity system and its lateral system. Seismic and wind loads were calculated
per ASCE7-10, and RISA was used in order to determine the stiffness of the concrete frames. Once the
forces were distributed accordingly, spColumn was used to design/analyze the columns. In the end, it
was determined that the building’s gravity system was adequate to act as the building’s lateral system
as well.

The pedestrian bridge was the focus of the remaining portion of the report. Two inspirational concepts
were considered for the redesign, a reflection on the building’s original name, “The Gateway Building,”
and a reflection of New York’s historical covered bridges. It was decided to redesign the bridge using
the covered bridge inspiration. Next, a Warren Truss was designed for the side truss of the redesigned
bridge. The bridge was designed through the use of the historical Indexing Method and the Steel
Manual. This structural redesign opened the door for both an architectural breadth of the bridge facade
and a lighting breadth of the exterior of the bridge.

A detailed Autodesk Revit model served as the main feature of the architectural breadth. The Revit
model shows the careful consideration that was taken into both the design and the materials chosen for
the bridge fagade. The bridge was then rendered to allow a nice comparison to be seen between the
existing bridge and the redesigned bridge. While both designs allow the bridge to be cohesive with its
surroundings, the redesign allows the pedestrian bridge to stand out more from its surroundings.

In order to complement the structural redesign of the bridge and the architectural breadth, an exterior
lighting breadth was performed. The inspiration for the facade of the bridge and in turn the lighting of it
was the Yotel Building in New York City. A luminaire from Philips Color Kinetics was selected in order to
achieve a similar lighting affect. The report showcases various lighting effects which are possible with
the high performance luminaire.

The structural depth of the bridge, architectural breadth, and lighting breadth all provided a great
learning experience and a peak into the design process that goes into creating large scale bridges.
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Framing Layout for Level 2
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Framing Layout for Level 3
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Appendix A.3: Girder Designs

Level 1 Column Line 2 Girder

kg‘é
§ —
& e — &0. Bew (@)
~ \\*
f [—
s [
S| o Bexle)
2
: 28
& =T
T T 2
L—___\‘ Q
—| B9 @ers)
S | I N —
| ze@c6))
—
- =
kS  —
g =
2 [/— £0's @ E&(B)
5 —
_’-—‘-‘__‘
-~ B
& g*°
& £
SOLB e (1)
® T 3
gl— 2
| m
\_ =
| so@enla
? =
8 ==
| —
| we®@erion
S | S| S —
/"_
| S0 Dex(n)
S Y
o =8
8
-
s

2

Peggy Ryan Williams Center




Final Report Angela Mincemoyer | Structural

Level 1 Column Line 8 Girder
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Level 1 Column Line 13 Girder
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Appendix A.4: spBeam Output for Girders

Level 1 Column Line 2 Girder

spBeam v3.60 © StructurePoint 02-03-2014, 02:10:11 PM
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spBeam v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams and One-way Slab Systems
Copyright ® 1992-2013, STRUCTUREPOINT, LLC

A1l rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot
be responsible for either the accuracy or adeguacy of the material supplied as input
for processing by the spBeam computer program. Furthermore, STRUCTUREPOINT mneither makes
any warranty expressed nor implied with respect to the correctness of the output prepared

by the spBeam program. Although STRUCTUREPOINT has endeavored to produce spBeam error free the
program is not and cannot be certified infallible. The final and only responsibility for
analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the wuse of the spBeam
program.

[2] DESIGN RESULTS

Top Reinforcement

Units: wWidth (ft), Mmax (k-ft), Xmax (ft), As (in~2), Sp (in)

Span Zone Width Mmax Kmax AsMin AsMax AsReq  SpProv Bars
1 Left 1.00 23.94 2.828 0.378 4.877 0.238 3.155 3-48 *3
Midspan 1.00 82.47 5.252 0.900 4.877 0.837 3.155 3-48 *3
Right 1.00 195.09 8.080 0.900 4.877 2.088 9.236 4-#8
2 Left 2.78 233.48 0.500 0.900 4.877 2.512 9.236 4-48
Midspan 2.78 Q.00 13.915 0.000 4.877 0.000 1.645 -
Right 2.78 375.86 27.330 0.900 4.877 4.323 5.541 6-#8
3 Left 1.26 348.88 0.500 0.887 4.805 4.039 2.352 6-#8 ZL
Midspan 1.26 201.92 4.553 0.900 4.877 2.145 4.703 3-#8
Right 1.26 155.58 12.080 0.900 4.877 1.623 4.703 3-#8
4 Left 1.00 171.12 0.500 0.900 4.877 1.795 3.155 3-#8
Midspan 1.00 T2.36 2.834 0.900 4.877 0.732 3.155 3-48 *3
Right 1.00 21.02 4.835 0.378 4.877 0.209 3.155 3-48 *3
NOTES:

*3 - Design governed by minimum reinforcement.

Top Bar Details

Length (ft)

Left _ Continuous_ Right
Span Bars Length Bars Length Bars Length Bars Length Bars Length
L T 48 8.58  1-48  2.44  ——
2 2-#8 7.47 2-#8 3.44 -—= 3-48 6.67 3-4#8 3.95
3 2-#8 5.67 1-#8 4.80 3-48 12.58 - -
4 -—= - 3-48 7.17 - -

Bottom Reinforcement

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

Span wWidth Mmax Xmax AsMin AsMax AsReq SpProv Bars
1 1.00 0.00 4,040 0.000 §8.421 0,000 0.000 -—=
2 1.00 399.45 12.842 0.873 22.962 4.149 2.104 6-#8 2L
3 1.00 18.14 7.152 0.381 11.481 0.178 6.576 2-45 *3
4 1.00 0.00 3.835 0.000 7.343 0.000 0.000 -—=
NOTES:
*3 - Design governed by minimum reinforcement.
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spBeam v3.60 © StructurePoint
Licensed to:

Penn State University Park, License ID: 59919-1033950-4-22545-2CF68
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Bottom Bar Details
Units: Start (ft), Length (ft)
_ Long Bars___ . Short Bars_ o
Span Bars Start Length Bars Start Length
1 . R
2 3-#8 0.00 27.83 3-48 0.00 24.77
3 2-#5 0.00 12.58 -
4 . R
Units: x (ft), As {(in~2), PhiMn (k-Lft)
Span ® AsTop AsBot PhiMn- PhiMn+
1 0.000 2.37 0.00 -221.38 0.00
2.828 2.37 0.00 -221.38 0.00
4.290 2.37 0.00 -221.38 0.00
5.252 2.37 0.00 -221.38 0.00
6.141 2.37 0.00 -221.38 0.00
8.080 3.16 0.00 -286.91 0.00
8.580 3.16 0.00 -286.91 0.00
2 0.000 3.16 4.74 -286.91 455.02
0.500 3.16¢ 4.74 -286.91 455.02
1.078 3.16 4.74 -286.91 455.02
3.435 1.58 4.74 -151.71 455.02
5.116 1.58 4.74 -151.71 455.02
7.473 0.00 4.74 0.00 455.02
9.890 0.00 4.74 0.00 455.02
13.915 0.00 4.74 0.00 455.02
17.939 0.00 4.74 0.00 455.02
19.831 0.00 4.74 0.00 455.02
21.162 0.00 4.10 0.00 396.81
23.866 2.37 2.80 -221.38 277.38
23.881 2.37 2.79 -221.38 276.71
24.765 3.15 2.37 -285.73 237.29
26.585 4.74 2.37 -405.58 237.29
27.330 4.74 2.37 -405.58 237.29
27.830 4.74 2.37 -405.58 237.29
3 0.000 4.74 0.62 -398.47 62.89
0.500 4.74 0.6z -398.47 62.89
0.501 4.74 0.62 -398.47 62.89
1.373 4.58 0.62 -388.63 62.89
4.553 2.83 0.62 -259.25 62.89
4.797 2.69 0.62 -248.46 62.89
5.669 2.37 0.62 -221.38 62.89
6.290 2.37 0.62 -221.38 62.89
8.027 2.37 0.6z -221.38 62.89
12.080 2.37 0.62 -221.38 62.89
12.580 2.37 0.62 -221.38 62.89
4 0.000 2.37 0.00 -221.38 0.00
0.500 2.37 0.00 -221.38 0.00
2.834 2.37 0.00 -221.38 0.00
3.585 2.37 0.00 -221.38 0.00
4.835 2.37 0.00 -221.38 0.00
7.170 2.37 0.00 -221.38 0.00
Longitudinal Beam Shear Reinforcement Required
Units: d (in), Start, End, Xu (ft), PhiVc, Vu (kip), Av/s (in"2/in)
Span d Phivc Start End vu Xu Av/s
1 22.50 25.61 0.000 2.068 12.36 2.068 0.0000
2.068 4,137 24.72 4,137 0.0100
4.137 7.830 37.08 6.205 0.0113
2 21.83 24.86 0.750 5.632 78.82 2.319 0.0549
5.632 8.945 55.34 5.632 0.0310
8.945 12.258 31.86 8.945 0.0100
12.258 15.572 20.40 15.572 0.0100
15.572 18.885 43.88 18.885 0.0194
18.885 22.198 67.36 22.198 0.0433
22.198 27.080 90.84 25.511 0.0872
3 22.17 25.23 0.750 4.976 53.78 2.347 0.0286
4.976 7.604 34.15 4.976 0.0100
7.604 11.830 29.38 10.233 0.0100
4 22.50 25.61 0.750 4.773 36.89 2.375 0.0111
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4.773 7.170 18.44 4.773 0.0100

Longitudinal Beam Shear Reinforcement Details

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

1 #3 <-- 21.8 --> + 7 @ 10.¢

2 #3 16 @ 3.8 + 6 B 6.6 + 11 B 10.8 + 8 B 5.0 + 19 @ 3.2
3 #3 8 @ 6.8 + 8 B 11.0

4 #3 8 @ 10.6

Beam Shear Capacity

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

Span d Phivc Start End Av/s Sp Phivn vu Xu
1 22.50 25.6l 0.00Q 0.250  -—---- === 12.81 1.49 0.250
0.250 2.068  -—--—- === 12.81 12.36 2.068

2.068 7.830 0.0207 10.6 46.5¢ 37.08 6.205

T.830 8.580  ---—--  —--——= 46.56 37.08 6.205

2 21.83 24.86 L0000 0,750  -—---- === 82.04 78.82 2.319

0 8 82.04 78.82 2.319

0 .6 57.48 55.34 5.632

§.945 18.885 0.0203 10.8 44.79 43.88 18.885
o] a 68.35 67.36 22.198

0 2 93.11 90.84 25.511

- 93.11 90.84 25.511

3 22.17 25.23 0.000 0.750 ----- === 57.69 53.78 2.347
0.750 4.97¢ 0.0325 6.8 57.69 53.78 2.347
4.976 11.830 0.0201 11.0 45.25 34.15 4.976
11.830 12.580  ----=  —-——= 45.25 29.38 10.233
4 22.50 25.61 0.000 0.750 ----— === 46.67 36.89 2.375
0.750 6.920 0.0208 10.6 46.67 36.89 2.375
6.920 7.170  ---—— = 46.67 1.92 6.920
Slab Shear Capacity
(in), Xu (ft), Phive, Vulkip)
b d Vratio Phivc u Xu
1l --- Not checked ---
2 --- Not checked
3 --- Not checked
4 --- Not checked ---
Units: Ig, Icr, Ie {(in™4), Mcr, Mmax (k-ft) _ - _ Load Level -
Ie,avg Dead Dead+Live
Span Dead Dead+Live Zone Ig Tcr Mer Mroax Te Mrmax Ie
1 8135 725% Right 14706 7061 47.45 -91.30 8135 -160.31 7259
2 13098 11954 Left 14706 7061 47.45 -115.53 7591 -203.38 7158
Midspan 30610 13180 69.24 l4e6.27 15029 259.03 13513
Right 14706 G450 47.45 -157.50 9593 -278.88 9476
3 18954 18555 Left 14706 4130 47.45 -139.04 4351 -246.18 9170
Midspan 23211 2102 60.86 0.00 23211 0.00 23211
Right 14706 5676 47.45 -68.42 8689 -121.40 6215
4 7486 6000 Left 14706 5676 47.45 -81.09 7486  -143.8%¢ 6000

Maximum Instantaneous Deflections

Units D (in)

Span Ddead Dlive Dtotal
1 -0.091 -0.073 -0.164
2 0.261 0.233 0.494
3 -0.029 -0.024 -0.053
4 0.112 0.109 0.221

Time dependant factor for sustained loads = 2.000

Units: D {(in)

Span Dsust Lambda Dcs Dos+1lu Dcs+l Dtotal
1 -0.091 2.000 -0.183 -0.256 -0.25¢6 -0.347
2 0.261 2.000 0.522 0.755 0.755 1.016
3 -0.029 2.000 -0.058 -0.082 -0.082 -0.111
4 0.112 2.000 0.223 0,332 0.332 0.444
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Material Takeoff

in the Direction of Analysis

Top Bars: 419.8 1b <=> 7.48 1b/ft <=» 0.334 1b/ft"2
Bottom Bars: 447.5 1b <=> 7.97 1b/ft <=> 0.356 1b/ft"2
Stirrups: 173.9 1b <=> 3.10 1b/ft <=» 0.138 1lb/ft"2
Total Steel: 1041.3 1b <=> 18.54 1b/ft <=> 0.828 1b/ft"2
Concrete: 565.2 ft~3 <=> 10.06 ft~3/ft <=> 0.449 ft~3/ft"2
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Level 1 Column Line 8 Girder
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spBeam v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams and One-way Slab Systems
Copyright ® 1992-2013, STRUCTUREPOINT, LLC

A1l rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot
ke responsible for either the accuracy or adeguacy of the material supplied as input
for processing by the spBeam computer program. Furthermore, STRUCTUREPOINT mneither makes
any warranty expressed nor implied with respect to the correctness of the output prepared
by the spBeam program. &lthough STRUCTUREPOINT has endeavored to produce spBeam error free the
program is not and cannot ke certified infallible. The final and only responsibkility for
analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the wuse of the spBean
program.

[2] DESIGN RESULTS

Top Reinforcement

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

Span Zone Width Mmax Xmax AsMin AsMazx AsReq  SpProv Bars
1 Left 2.50 0.85 0.409 0.950 1z.26Q 0.008 8.162 4-4#6 *3 *5
Midspan 2.50 2.80 0.760 0.950 12.260 0.027 8.162 4-46 *3 *5
Right 2.50 6.51 1.170 0.950 12.260 0.064 6.122 5-#6 *3 *5
2 Left 2.50 1.83 0.500 0.950 12.260 0.019 6.122 5-#6 *3
Midspan 2.50 134.17 12.363 1.784 12.260 1.341 6.122 5-#6 *3
Right 2.50 564.66 18.750 2.263 12.260 6.017 1.864 14-4#6
3 Left 2.82 575.93 0.500 2.263 12.260 6.148 2.176 14-4#6
Midspan 2.82 0.00 14.085 0.000 12.264 0.000 0.000 -—=
Right 2.82 369.43 27.670 2.250 12.192 3.842 4.052 T-#8
4 Left 2.50 36l.75 0.500 2.250 12.192 3.757 4.052 T-#8
Midspan 2.50 483.61 11.986 2.250 12.192 5.119 4.052 T-48
Right 2.50 949,30 18.170 2.236 1z.115 11.039 2.587 15-#8
5 Left 3.49 G987.87 0.500 2.250 12.182 11.479 2.587 15-#8
Midspan 3.49 Q.00 17.460 0.000 12.294 0.000 0.000 -
Right 3.49 92.02 34.420 1.213 12.284 0.912 9.120 5-45 *3 *5
6 Left 2.50 0.37 0.500 0.953 12.294 0.004 9.120 5-#5 *3
Midspan 2.50 Q.17 0.588 0.953 12.294 0.002 8.192 4-45 *3
Right 2.50 0.06 0.662 0.953 12.294 0.001 8.192 4-45 *3
NOTES:

*3 - Design governed by minimum reinforcement.
*5 - Number of bars governed by maximum allowable spacing.

Top Bar Details

Length (ft)

Left _ Continuous__ Right
Span Bars Length Bars Length Bars Length Bars Length Bars Length
. T a6 1l.67 16 1.e1  —
2 - - 5-#6 19.25 5-#6 6.94 4-#6 3.64
3 T-#6 8.63 T-#6 4.45 -—= 4-#8 5.91 3-#8 2.87
4 - - T-#8 18.67 4-#8 7.83 4-#8 4.77
5 8-#8 8.39 S-#8 4.94 - 4-#5 3.30 1-#5 2.1%
6 1-#5 0.75 - 4-#5 0.75 - -

Bottom Reinforcement
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Units: Width (ft), Mmax (k-ft), Xmax (ft), As (in~2), Sp (in)
Span Width Mmax Xmax AsMin AsMax AsReq SpProv Bars
1 2.50 0.00 0.585 0.000 12.294 0.000 0.000 -—=
2 2.50 245,99 7.500 2.269 19.370 2.450 3.511 8-#5
3 2.50 536.71 15.172 2.263 26.160 5.406 2.041 13-#6
4 2.50 0.00 9.335 0.000 18.92¢ 0,000 0.000 -—=
5 2.50 1077.77 16.495 2.223 30.408 11.266 2.026 15-48 2L
3 2.50 0.00 0.625 0.000 12.294 0.000 0.000 -—=
Bottom Bar Details
Start (ft), Length (ft)
_ Long Bars___ | Short Bars_ o
Span Barsg Start Length Barg Start Length
1 . R
2 8-45 0.00 19.25 -
3 T-%6 0.00 28.17 6-#6 5.79 18.62
4 . R
5 8-#48 0.00 34.92 T-48 4.73 30.19
6 . R
Units: x (ft), As {(in~2), PhiMn (k-fft)
Span x AsTop AsBot PhiMn- PhiMn+
1 0.000 2.20 0.00 -217.58 0.00
0.409 2.20 0.00 -217.58 0.00
0.760 2.20 0.00 -217.58 0.00
0.835 2.20 0.00 -217.58 0.00
1.000 2.20 0.00 -217.58 0.00
1.170 2.20 0.00 -217.58 0.00
1.870 2.20 0.00 -217.58 0.00
2 0.000 2.20 2.48 -217.58 248.96
0.500 2.20 2.48 -217.58 248.96
6.887 2.20 .48 -217.58 248.96
9.625 2.20 2.48 -217.58 248.9¢
12.307 2.20 2.48 -217.58 248.96
12.363 2.24 2.48 -221.82 248.9¢
15.074 4.40 2.48 -422.35 248.96
15.615 4.40 2.48 -422.35 248.96
18.382 6.16 2.48 -576.94 248.96
18.750 6.16 2.48 -576.94 248.96
19.250 6.16 2.48 -576.94 248.9¢
3 0.000 6.l6 3.08 -57¢.94 309.13
0.500 6.16 3.08 -576.94 309.13
2.001 6.16 3.08 -576.94 309.13
4.448 3.08 3.08 -301.03 309.13
5.789 3.08 3.08 -301.03 309.13
6.187 3.08 3.51 -301.03 351.10
8.261 0.47 5.72 -47.59 567.00
8.635 0.00 5.7z 0.00 567.00
10.009 0.00 5.72 0.00 567.00
14.085 0.00 5.72 0.00 567.00
18.161 0.00 5.72 0.00 567.00
21.937 0.00 5.72 0.00 567.00
22.263 0.00 5.37 0.00 533.42
24.322 3.16 3.17 -306.73 318.29
24.409 3.16¢ 3.08 -306.73 309.13
25.298 3.16 3.08 -306.73 309.13
27.358 5.53 3.08 -519.44 309.13
27.670 5.53 3.08 -519.44 309.13
28.170 5.53 3.08 -519.44 309.13
4 0.000 5.53 0.00 -519.44 0.00
0.500 5.53 0.00 -519.44 0.00
6.684 5.53 0.00 -519.44 0.00
9.335 5.53 0.00 -519.44 0.00
10.839 5.53 0.00 -519.44 0.00
11.986 6.38 0.00 -591.97 0.00
13.898 7.79 0.00 -708.74 0.00
15.109 9.59 0.00 -844.93 0.00
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18.169 11.85 0.00 -999.74 0.00

18.170 11.85 0.00 -999,74 0.00

18.670 11.85 0.00 -999.74 0.00

5 0.000 12.64 6.32 -1039.64 624.35

0.500 12.64 6.32 -1039.64 624.35

0.501 12.64 6.32 -1039.64 624.35

3.945 7.74 6.32 -704.24 624.35

4.733 5.50 6.32 -516.62 624.35

4.942 4.90 6.53 -464.51 643.83

8.386 0.00 9.95 0.00 959.62

10.298 0.00 11.85 0.00 1130.93

12.372 0.00 11.85 0.00 1130.93

17.460 0.00 11.85 0.00 1130.93

22.548 0.00 11.85 0.00 1130.93

31.622 0.00 11.85 0.00 1130.93

32.622 1.24 11.85 -124.5¢6 1130.93

32.731 1.24 11.85 -124.5¢ 1130.93

33.731 1.55 11.85 -155.07 1130.93

34.420 1.55 11.85 -155.07 1130.93

34.920 1.55 11.85 -155.07 1130.93

6 0.000 1.55 0.00 -155.07 0.00

0.375 1.55 0.00 -155.07 0.00

0.500 1.55 0.00 -155.07 0.00

0.588 1.55 0.00 -155.07 0.00

0.662 1.55 0.00 -155.07 0.00

0.750 1.55 0.00 -155.07 0.00

Longitudinal Beam Shear Reinforcement Reguired

Units: d (in), Start, End, Xu (ft), Phivc, Vu (kip), Av/s (in~2/in)
Span d PhiVc Start End Vu Xu Bv/s

0.750 4.454 50.39 2.385
4.454 6.522 30.26 4.454
6.522 8.591 22.23 8.501
§.591 10.659 41.48 10.659
10.658 12.728 6l.61 12.728
12.728 14.796 81.74 14.756
14.796 18.500 101.87 16.865

cooo0oo
o
]
o
o

3 22.50 64.04 a.750 5.721 125.19 2.375
5.721 9.0¢6 92.63 5.721

9.066 12.412 60.07 9.066

12.412 15.758 27.50 12.41z2

cocooooo
o
S
o
o

15.758 19.104 45.39 19.104 0250

18.104 22.449 77.85 22.449 0250

22.449 27.420 110.51 25.795 0459

4 22.50 64.04 0.750 4.695 47.12 2.375 0.0250
4.695 7.015 38.58 7.015 0.0250

7.015 9.335 48.99 9.335 0.0250

9.335 11.655 68.54 11.655 0.0250

11.655 13.875 88.66 13.875 0.0250

13.97% 17.920 108.78 16.295 0.0442

5 22.23 63.28 0.750 6.669 191.95 2.353
6.669 10.885 142.69 6.6689

10.685 15.302 95.11 10.685

15.302 19.618 48.66 15.302

18.618 23.835 46.21 23.835

23.93% 28.251 92.10 28.251

28.251 34.170 137.99 32.567

coocoooo
o
]
o
o

6 22.69 64.57 a.750 0.750 0.00 0.750

o
o
=3
o
o

Longitudinal Beam Shear Reinforcement Details

Units: spacing & distance (in).

Span Size Stirrups (2 legs each unless otherwise noted)
1 #5 --- None ---
2 #3 6 @ 8.1 + <-- 49.6 --> + 9 @ 8.3 + 6 @ 8.1 [3L
3 #3 10 @ 6.3 [4L] + 6 B 6.7 + 5 @ 8.0 + <-- 40.1 --> + 10 @ 8.0 + 10 B 6.3 [3L]
4
5
6

#3 20 @ 8.1 + 8 @ 6.3 [3L]
#3 22 B 3.3 [4L] + 10 @ 5.2 [4L] + 8 B 6.5 + 13 B 8.0 + 7 @ 7.4 + 13 B 5.7 [4L
#5 --- None ---

Beam Shear Capacity

(in), Start, End, Xu (ft), PhiVe, PhiVn, Vu (kip), Av/s (in"2/1in)
Phivc Start End Av/s Sp FPhivn Vu Hu

64.39 a.000 1.670 ---—-  —-——= 32.20 0.00 0.000
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2 22.63 64.39 0.000 0,750 ----— === 92.11 50.39 2.385
0.750 4.454 0.0272 8.1 92.11 50.39 2.385
4,454 §.591 - = 32.20 30.2¢6 4.454
8.591 14.796 0.0266 8.3 91.46 81.74 14.796
14.796 18.500 0.0408 8.1 105.97 101.87 16.865
18.500 19.250 -----  ————— 105,97 101.87 16.865
3 22.50 64.04 0.000 0,750 ----— === 134.99 125.19 2.375
0.750 5.721 0.0701 6.3 134.99 125.19 2.375
5.721 9.066 0.0329 6.7 97.32 92.63 5.721
3.066 12.412 0.0274 8.0 91.78 60.07 9.066
12.412 15.758 ----- ————- 32.02 27.50 12.412
15.758 22.449 0.0274 8.0 91.78 77.95 22.449
22.449 27.420 0.0526 6.3 117.25 110.51 25.795
27.420 28.170 ----—  ————— 117.25 110.51 25.795
4 22.50 64.04 0.000 0.750  ----— = 91.41 47.12 2.375
0.750 13.975 0.0270 8.1 91.41 88.66 13.975
13.975 17.920 0.0523 6.3 116.97 108.78 16.295
17.920 18.670  -----  —-——— 116.97 108.78 16.295
5 22.23 63.28 0.000 0,750 ----— === 196.53 191.95 2.353
0.750 6.669 0.1332 3.3 196.53 191.95 2.353
6,669 10,985 0.0849 5.2 148.27 142.69 6.669
10.985 15.302 0.0340 6.5 97.27 95.11 10.985
15.302 23.935 0.0276 8.0 90.30 48.66 15.30z2
23.935 28.251 0.0297 7.4 93,02 92.10 28.251
28.251 34.170 0.0774 5.7 140.75 137.99 32.567
34.170 34.920  -----  —-——= 140,75 137.99 32.567
3 22.69 64.57 0.000 0.750  ----— = 32.28 0.00 0.750
Slab chear Capacity
b, d {in), Xu (ft), Phive, Vulkip)
b d Vratio Phivc Vi Xu
Not checked -
Not checked ---
Not checked
Not checked
Not checked ---
Not checked ---
Units: Ig, Icr, Ie {(in*~4), Mcr, Mmax (k-ft) - load Level
Te,avy Dead Dead+Live
Span Dead Dead+Live Zone Ig Icr Mcr Mmax Te Mmax T Ie
1 36765 36765 Right 36765 6377 118.63 -5.67 36765 -9.70 36765
2 41350 41146 Left 36765 6377 118.63 -10.94 36765 -19.3¢ 36765
Midspan 47650 7731 137.46 71.57 47650 125.95 47650
Right 36765 14804 118.63 -276.61 16537 -462.93 15174
3 28101 18467 Left 36765 14804 118.63 -287.56 16346 -480,37 15135
Midspan 55571 16767 148.90 220.21 28763 359.72 19519
Right 36765 13448 118.63 -106.12 36765 -224.49 16889
4 41922 39300 Left 36765 13448 118.63 -81.26 36765 -187.43 19361
Midspan 47059 47058 136.54 0.00 47059 0.00 47059
Right 36765 22983 118.63 -577.64 23102 -796.60 23028
5 31046 29103 Left 36765 24698 118.63 -632.29 24777 -870.21 24728
Midspan 59799 30728 154.40 626.36 31164 859.42 30897
Right 36765 4731 118.63 -100.53 36765 -137.95 25107
3 36765 36765 Left 36765 4731 118.63 -1.91 36765 -2.6% 36765
Maximum Instantaneous Deflections
Units: D (in)
Span Ddead Dlive Dtotal
1 -0.004 -0.003 -0.008
2 0.010 0.009 0.01%
3 0.192 0.219 0.411
4 -0.117 -0.057 -0.174
5 0.851 0.385 1.236
3 -0.058 -0.026 -0.085
Maximum Long-term Deflections
Time dependant factor for sustained loads = 2.000
Units: D (in)
Span Dsust Lambda Dcs Decs+lu Dcs+1 Dtotal

1 -0.004 2.000 -0.00% -0.012 -0.012 -0.017
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2 0.010 2.000 0.021 0.029 0.029 0.040
3 0.192 2.000 0,384 0.504 0.604 0.79¢
4 -0.117 2.000 -0.233 -0.291 -0.291 -0.408
5 0.851 2.000 1.702 2.087 2.087 2,933
6 -0.058 2.000 -0.117 -0.143 -0.143 -0.201

Material Takeoff

Reinforcement in the Direction of Analysis

Top Bars: 1242.9 1b <=> 12.02 1b/ft <=> 0.444 1lb/ft"2
Bottom Bars: 1934.7 1b <=> 18.71 1b/ft <=> 0.692 1lb/ft"2
Stirrups: 699.0 1b <=> 6.76 1b/ft <=> 0.250 1lb/ft"2
Total Steel: 3876.7 1b <=> 37.48 1b/ft <=» 1.386 lb/ft"2
Concrete: 1480.1 ft*3 <=> 14.31 ft~3/ft <=> 0.529% ft~3/ft"2
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spBeam v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams and One-way Slab Systems
Copyright ® 1992-2013, STRUCTUREPOINT, LLC

A1l rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot
ke responsible for either the accuracy or adeguacy of the material supplied as input
for processing by the spBeam computer program. Furthermore, STRUCTUREPOINT mneither makes
any warranty expressed nor implied with respect to the correctness of the output prepared
by the spBeam program. &lthough STRUCTUREPOINT has endeavored to produce spBeam error free the
program is not and cannot ke certified infallible. The final and only responsibkility for
analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the wuse of the spBean
program.

[2] DESIGN RESULTS

Top Reinforcement

(ft), Mmax (k-ft), Xmax (ft), BAs (in~2), Sp (in)

Width Mmax Xmax AsMin AsMax AsReq SpProv Bars
1 Left 2.00 1.11 0.553 0.762 9.835 0.011 9.288 3-#5 *3
Midspan 2.00 3.71 1.027 0.762 9.835 0.038 9.288 3-#5 *3
Right 2.00 8.67 1.580 0.762 9.835 0.085 9.288 3-#5 *3
2 Left 2.11 15.82 0.500 0.762 9.835 0.155 9.936 3-#5 *3
Midspan 2.11 0.00 10.540 0.000 9.835 0,000 0.000 -—=
Right 2.11 216.69 20.580 1.815 9.835 2.201 2.839 8-#5
3 Left 2.00 214.44 0.500 1.815 9.835 2.177 2.654 8-#5
Midspan 2.00 126.66 3.240 1.685 9.835 1.267 3.715 6-#5 *3
Right 2.00 82.66 5.590 1.091 9.835 0.821 3.715 6-#5 *3
4 Left 2.00 70.43 0.500 0.928 9.835 0.598 3.715 6-#5 *3
Midspan 2.00 0.00 7.835 0.000 9.835 0.000 0.000 -—=
Right 2.00 126.36 15.170 1.690 9.781 1.271 9.200 3-#7 *3
5 Left 2.00 126.72 0.500 1.695 9.781 1.275 §.200 3-#7 *3
Midspan 2.00 35.98 9.360 0.758 9.781 0.3586 9.200 3-#7 *3 *5
Right 2.00 158.62 14.130 1.805 9.781 1.615 6.133 4-#7 *3
6 Left 2.00 151.87 0.500 1.805 9.781 1.534 6.133 4-47 *3
Midspan 2.00 §85.50 11.765 1.13¢ 9.781 0.854 9.200 3-#7 *3 ¥5
Right 2.00 501.25 17.830 1.805 9.781 5.415 2.044 10-#7
7 Left 2.51 512.63 0.500 1.805 9.781 5.551 2.722 10-#7
Midspan 2.51 0.00 12.540 0.000 9.835 0.000 0.000 -—=
Right 2.51 70.28 24.580 0.926 9.835 0,698 8.224 4-#5 *3 ¥5
§ Left 2.00 42,62 0.500 0.762 9.835 0,420 §.224 4-45 *3
Midspan 2.00 18.06 1.522 0.762 9.835 0.177 9.288 3-#5 *3
Right 2.00 5.27 2.398 0.762 9.835 0.052 9.288 3-#5 *3
NOTES:
*3 - Design governed by minimum reinforcement.

*5 - Number of bars governed by maximum allowable spacing.

Top Bar Details

Length (ft)

Left _ Continmons_ Right
Span Bars Length Bars Length Bars Length Bars Length Bars Length
L T 45 2.08  — ::"""7
2 3-#5 2.89 - -—= 6-#5 5.86 2-#5 2.80
3 2-#5 3.03 - 6-#5 8.83 - -
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4 3-#5 4.13 3-#5 1.94 - 3-#7 6.61 -
5 -—= - 3-47 14.63 1-47 2.08 -
3 1-#7 2.07 —-—= 3-#7 18.33 4-#7 6.50 3-#7 4.51
7 5-#7 7.59 5-#7 4.08 - 3-#5 3.38 1-#5 2.17
8 1-#5 2.39 - 3-#5 3.42 - -

Bottom Reinforcement

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

Span Width Mmax Hmax AsMin AsMax AsReq SpProv Bars
1z 0.00  0.790  0.000  9.835  0.000  0.000  ---
2 2.00 252.07 9.177 1.815 19.841 2.508 2.322 9-45
3 2.00 0.00 4,415 0.000 10.470 0,000 0.000 -—=
4 2.00 125.68 T.462 1.654 15.703 1.244 3.715 6-#5 *3
5 2.00 84.94 7.687 1.115 14.907 0.838 6.192 4-45 *3
3 2.00 166.26 7.680 1.815 17.737 1.648 3.715 6-4#5 *3
7 2.00 484.10 14.154 1.805 22.847 4.892 2.300 9-47
8 2.00 0.00 1.960 0.000 9.835 0.000 0.000 -—=
NOTES:
*3 - Design governed by minimum reinforcement.

Bottom Bar Details

Units: Start (ft), Length (ft)
Long Bars Short Bars

Span  Bars Start Length  Bars Start Length

2 6-#5 0.00 21.08 3-#5 0.00 15.38

7 5-#7 0.00 25.08 4-#7 4.57 20.51

As {in™2), PhiMn (k-ft)

AsTop AsBot PhilMn- PhiMn+

0.93 0.00 -93.52 0.00

0.93 0.00 -93.52 0.00

0.93 0.00 -93.52 0.00

0.93 0.00 -93.52 0.00

0.93 0.00 -93.52 0.00

0.93 0.00 -93.52 0.00

2 0.000 0.83 2.79 -93.52 279.95
0.500 0.93 2.79 -93.52 279.95
1.886 0.93 2.79 -93.52 279.95
2.886 0.00 2.79 0.00 279.95
7.528 0.00 2.79 0.00 279.95
10.540 0.00 2.79 0.00 279.95
13.552 0.00 2.79 0.00 279.95
13.946 0.00 2.79 0.00 279.95
15.219 0.00 1.97 0.00 1968.19
15.381 0.26 1.86 -26.44 187.72
16.377 1.86 1.86 -184.17 187.72
18.275 1.86 1.86 -184.17 187.72
19.434 2.48 1.8¢ -243.02 187.72
20.580 2.48 1.86 -243.02 187.72
21.080 2.48 1.86 -243.02 187.72
3 0.000 2.48 0.00 -243.02 0.00
0.500 2.48 0.00 -243.02 0.00
1.802 2.48 0.00 -243.02 0.00
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3.028 1.86 0.00 -184.17 0.00
3.240 1.86 0.00 -184.17 0.00
4.415 1.86 0.00 -184.17 0.00
5.5980 1.86 0.00 -184.17 0.00
8.330 1.86 0.00 -184.17 0.00
8.830 1.86 0.00 -184.17 0.00
4 0.000 1.86 1.86 -184.17 186.97
0.500 1.86 1.8¢6 -184.17 186.97
0.940 1.86 1.86 -184.17 186.97
1.940 0.93 1.8¢ -93.52 186.97
3.131 0.93 1.86 -93.52 186.97
4.131 0.00 1.86 0.00 186.97
5.635 0.00 1.8¢6 0.00 186.97
7.835 0.00 1.8¢6 0.00 186.97
9.063 0.00 1.8¢ 0.00 186.97
10.036 1.06 1.86 -105.60 186.97
10.717 1.80 1.8¢ -177.40 186.97
15.170 1.80 1.86 -177.40 186.97
15.670 1.80 1.86 -177.40 186.97
5 0.000 1.80 1.24 -177.40 125.21
0.500 1.80 1.24 -177.40 125.21
5.271 1.80 1.24 -177.40 125.21
7.315 1.80 1.24 -177.40 125.21
9.360 1.80 1.24 -177.40 125.21
12.554 1.80 1.z24 -177.40 125.21
14.130 2.40 1.24 -234.15 125.21
14.630 2.40 1.24 -234.15 125.21
6 0.000 2.40 1.8¢6 -234.15 187.40
0.500 2.40 1.8¢ -234.15 187.40
0.570 2.40 1.8¢6 -234.15 187.40
2.068 1.80 1.86 -177.40 187.40
6.565 1.80 1.8¢6 -177.40 187.40
9.165 1.80 1.8¢6 -177.40 187.40
11.765 1.80 1.86 -177.40 187.40
11.831 1.80 1.86 -177.40 187.40
13.821 2.99 1.8¢ -288.93 187.40
15.839 5.11 1.86 -475.31 187.40
17.829 6.00 1.86 -549.63 187.40
17.830 6.00 1.86 -549.63 187.40
18.330 6.00 1.86 -549.63 187.40
7 0.000 6.00 3.00 -549.63 299.84
0.500 6.00 3.00 -549.63 299.84
0.995 6.00 3.00 -549.63 299.84
4.081 3.00 3.00 -289.70 289.84
4.507 3.00 3.00 -289.70 299.84
4.572 2.84 3.00 -283.87 2989.84
7.593 0.00 5.03 0.00 497.07
8.149 0.00 5.40 0.00 532.88
8.928 0.00 5.40 0.00 532.88
12.540 0.00 5.40 0.00 532.88
16.152 0.00 5.40 0.00 532.88
21.696 0.00 5.40 0.00 532.88
22.696 0.93 5.40 -93.52 532.88
22.910 0.93 5.40 -93.52 532.88
23.910 1.24 5.40 -124.05 532.88
24.580 1.24 5.40 -124.05 532.88
25.080 1.24 5.40 -124.05 532.88
8 0.000 1.24 0.00 -124.05 0.00
0.500 1.24 0.00 -124.05 0.00
1.391 1.24 0.00 -124.05 0.00
1.522 1.20 0.00 -120.06 0.00
1.710 1.14 0.0Q0 -114.33 0.00
2.391 0.93 0.00 -93.52 0.00
2.398 0.83 0.00 -93.52 0.00
3.420 0.93 0.00 -93.52 0.00

Longitudinal Beam Shear Reinforcement Reguired

Units: d (in), Start, End, Xu (ft), Phivc, Vu (kip), Av/s (in~2/in)
Span d PhiVc Start End Vu Xu Bv/s

0.750 4.719 47.21 2.391
4.719 7.047 31.04 4.719
7.047 9.37¢ 14.87 7.047
9.376 11.704 18.41 11.704
11.704 14.033 34.59 14.033
14.033 16.361 50.76 l6.361
16.361 20.330 66.93 18.689

cooo0oo
o
=3
o
o

3 22.69 51.66 a.750 8.080 39.53 2.391

o
o
]
o
o
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4 22.56 51.37 0.750 4.562 36.57 2.380 0.0200
4.562 6.744 21.41 4.562 0.0000

6.744 §.92¢ 13.15 8.92¢6 0.0000

§.926 11.108 28.31 11.108 0.0200

11.108 14.820 43.47 13.280 0.0200

5 22.56 51.37 a.750 4.848 37.18 2.380 0.0200
4.848 7.315 20.04 4.848 0.0000

7.315 9.782 23.45 9.782 0.0000

9.782 13.880 40.59 12.250 0.0200

3 22.56 51.37 a.750 4.642 59.85 2.380 0.0200
4.642 6.903 35.29 4.642 0.0200

6.903 9.165 25.41 9.165 0.0000

9.165 11.427 48.34 11.427 0.0200

11.427 13.688 71.21 13.688 0.0200

13.688 17.580 93.92 15.850 0.0419

7 22.56 51.37 0.750 5.283 120.81 2.380 0.0684
5.283 8.186 91.78 5.283 0.0398

§.186 11.089 62.76 8.18¢6 0.0200

11.089 13.991 33.74 11.089 0.0200

13.991 16.894 27.41 16.854 0.0200

16.894 19.797 56.43 19.797 0.0200

15.797 24.330 85.45 22.700 0.0336

8 22.69 51.66 0.750 3.420 10.29 2.391 0.0000

Longitudinal Beam Shear Reinforcement Details

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

1 #5 --- None ---

2 #3 8 @ 10.1 + <-- 55.9 --> + 10 @ 10.9

3 #3 9 @ 11.0

4 #3 5 @ 10.2 + <-- 52.4 —-> + 8 @ 9.6

5 #3 5 @ 10.9 + <-- 5%.2 --> + 5 @ 10.9

6 #3 8 @ 9.8 + <-- 27.1 --» + 5@ 10.9 + 7 B 7.2 [3L]

7 #3 12 @ 4.7 [3L] + 5@ 7.0 [3L] + 13 @ 10.7 + 9 @ 6.4
8 #5 --- None ---

Beam Shear Capacity

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 Phivn Vu Xu
1 22.69 51.66 0.000 2.080  ----- ————= 25.83 0.00 0.000
2 22.69 51.66 0.000 0,750 ----— === 73.95 47.21 2.391

0.750 7.047 0.0218 10.1 73.95 47.21 2.391

7.047 11.704 ----— ————— 25.83 18.41 11.704

11.704 20.330 0.0202 10.9 72.27 66.93 18.689

20.330 21.080  ----=  ————- 72.27 66.93 18.689

3 22.69 51.66 0.000 0.750 ----— === 72.08 39.53 2.391
0.750 8.080 0.0200 11.0 72.08 39.53 2.391

8.080 8.830  ----- == 72.08 18.02 6.439

4 22.56 51.37 0.000 0.750 ----— === 73.34 36.57 2.380
0.750 4.562 0.0216 10.2 73.34 36.57 2.380

4,562 8.926  ----— === 25.69 21.41 4.562

§8.926 14.920 0.0229 §.6 74.66 43.47 13.290

14.920 15.670 -----  ————— 74.66 43.47 13.290

5 22.56 51.37 0.000 0.750  ----— = 71.81 37.18 2.380
0.750 4.848 0.0201 10.9 71.81 37.18 2.380

4.848 9.782 —---- === 25.69 23.45 9.782

§.782 13.880 0.0201 10.9 71.81 40.59 1z2.250

13.880 14.630  -----  ————— 71.81 40.59 12.250

6 22.56 51.37 0.000 0.750 ----- === 74.06 59.95 2.380
0.750 6.903 0.0223 9.8 74.08 59.95 2.380

6.903 9.165  ----- - -——= 25.69 25.41 9.165

9.165 13.688 0.0203 10.9 71.95 71.21 13.688

13.688 17.580 0.0459 7.2 98.00 93.92 15.950

17.580 18.330 -----  ————— 98.00 93.92 15.950

7 22.56 51.37 0.000 0.750 ----- === 122.21 120.81 2.380
0.750 5.283 0.0698 4.7 122.21 120.81 2.380

5.283 8.186 0.0474 7.0 99.46 91.78 5.283

8.186 19.797 0.0205 10.7 72.21 62.76 8.186

19.797 24.330 0.0344 6.4 86.28 85.45 2z.700

24.330 25.080  -----  ————— 86.28 85.45 22.700

8 22.69 51.66 0.000 3.420 ----- === 25.83 10.29 2.391
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Phive, vulkip)
Vratio Phivc Vu Hu

1 --- Not checked
2 --- Not checked
3 --- Not checked ---
4 --- Not checked
5
3
7
8

—--- Not checked
--- Not checked
--- Not checked
--- Not checked ---

Units: Ig, Icr, Ie {(in~4), Mcr, Mmax (k-ft) - Load Level
Ie,avy Dead Dead+Live

Span Dead Dead+Live Zone Ig Icr Mcr Mmax Te Mmax T Ie
1 29412 29412 Right 29412 25931 94.91 -6.96 29412 -11.40 29412
2 37649 18083 Left 29412 2931 94.91 -21.64 29412 -35.41 29412
Midspan 43290 8671 117.53 113.53 43290 185.74 17443

Right 29412 6861 94.91 -114.92 19562 -188.40 9744

3 29165 27346 Left 29412 6861 94.91 -107.11 22548 -175.65 10418
Midspan 30531 30531 97.04 0.00 30531 0.00 30531

Right 29412 5381 94.91 -27.07 29412 -42.79 29412

4 35697 34295 Left 29412 5381 94.91 -31.38 29412 -49.72 29412
Midspan 38391 5849 110.39 51.31 38391 82.47 38391

Right 29412 5171 94.91 -65.01 29412 -111.64 20065

5 34956 32138 Left 29412 5171 94.91 -62.78 29412 -108.53 21384
Midspan 37331 4029 108.73 12.87 37331 28.04 37331

Right 29412 65596 94.91 -84.35 29412 -117.37 18659

3 35165 33357 Left 29412 6596 94.91 -87.86 29412 -121.01 17603
Midspan 40920 5943 114.17 82.86 40920 105.59 40920

Right 29412 13670 94.91 -324.48 14064 -447.09 13821

7 19644 18025 Left 29412 13670 94.91 -337.77 14020 -466.31 13803
Midspan 46364 15608 121.¢64 260.05 18756 364.1¢6 16755

Right 29412 3784 94.91 -69.01 29412 -96.49 28173

8 29412 29412 Left 29412 3784 94.91 -33.73 29412 -47.01 29412

Maximum Instantaneous Deflections
Units: D (in)
Span Ddead Dlive Dtotal

Time dependant factor for sustained loads = 2.000

Units: D (in

Span Dsust Lambda Des Des+lu Dcs+l Dtotal
1 -0.017 2.000 -0.033 -0.082 -0.062 -0.079
2 0.052 2.000 0.104 0.197 0.197 0.249
3 -0.007 2.000 -0.013 -0.020 -0.020 -0.02¢
4 0.013 2.000 0.026 0.035 0.035 0.048
5 -0.000 2.000 -0.000 0.002 0.002 0.002
3 -0.012 2.000 -0.024 -0.031 -0.031 -0.043
7 0.264 2.000 0.528 0.660 0.660 0.924
3 -0.112 2.000 -0.223 -0.278 -0.278 -0.389

Material Takeoff

Top Bars: 615.9 1b <=> 5.64 1b/ft <=> 0.263 1b/ft"2
Bottom Bars: 877.8 1b <=> 8.04 1b/ft <=> 0.375 1lb/ft"2
Stirrups: 322.3 1b <= 2.95 1b/ft <=> 0.138 1b/ft"2
Total Steel: 1816.0 1b <=> 16.64 1b/ft <=> 0.776 1lb/ft"2
Concrete: 1241.4 ft*3 <=» 11.38 ft"3/ft <=» 0.530 ft~3/ft"2

Peggy Ryan Williams Center | Page70




Final Report Angela Mincemoyer | Structural

Appendix A.5: Assumed Column Loads From Above
Column Line 2 Loading From Above to Apply to Cantilevered Beam

COLUMN LOADING FROM ABOVE

Frame 2
Live Load Dead Load Exterior Wall Load
Live Load Live Load PointLL |MiscDead Misc Dead Misc Point PanJoist Pt Girder Pt Column Pt | Dead Load Dead Load Point DL
Location Area (sf] Area (sf Height (ft) Width (ft

! (psf) (ksf) 60 kip) | Load (psf) Load (ksf) 69 olkip)  DL(kip)  DL(kip)  DL(kip) (psf) (ksf) ight(f) Width(ft) = 00

1D 35 0.035 335.6 11.8 310 0.031 335.6 10.5 14.0 4.6 0.0 28 0.028 9.5 14.8 4.0

“g 1F 35 0.035 490.4 17.2 310 0.031 490.4 15.3 20.5 73 0.0 28 0.028 9.5 6.2 1.7
o< 14 0.014 9.5 17.7 24
1L 35 0.035 524 18.4 310 0.031 524.0 16.3 21.9 8.0 0.0 14 0.014 9.5 25.8 3.5

1D 80 0.080 286.7 23.0 21.0 0.021 286.7 6.1 12.0 4.5 2.8 28 0.028 16.3 14.5 6.6

% 1F 80 0.080 348.3 27.9 21.0 0.021 348.3 7.4 14.6 6.2 2.8 28 0.028 16.3 6.3 29
E 14 0.014 16.3 13.8 3.2
1L 80 0.080 346 27.7 21.0 0.021 346.0 7.3 14.5 6.8 2.8 14 0.014 16.3 22.0 5.1

1D 80 0.080 271.1 21.7 21.0 0.021 2711 5.7 11.4 4.2 2.8 28 0.028 13.3 13.8 5.2

% 1F 80 0.080 348.8 28.0 21.0 0.021 348.8 7.4 14.6 6.2 2.8 28 0.028 13.3 6.0 23
E 14 0.014 133 14.0 2.7
L 80 0.080 344.8 27.6 21.0 0.021 344.8 73 14.4 6.8 28 14 0.014 133 22.0 4.2

2D - - - - - - - - - - - 28 0.028 133 13.0 4.9

% 2F - - - - - - - - - - - 28 0.028 133 6.3 24
E - - - - - - - - - - - 14 0.014 13.3 14.0 2.7
2L - - - - - - - - - - - 14 0.014 13.3 21.8 4.1

Point Load to Apply to Cantilevered Beam

Point LL Point DL |Point Snow
(kip) (kip) (kip)
2D 44.7 99.3 11.8
2F 55.9 125.4 17.2
2L 55.3 125.8 18.4
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Column Line 8 Loading From Above

COLUMN LOADING FROM ABOVE

Frame 8
Live Load Dead Load Exterior Wall Load
Location Live Load Live Load Area (sf) Polr‘1t LL | MiscDead Misc Dead Area (sf) Misc P?lnt Pan Jollst Pt Glrder Pt Cclum.n Pt | Dead Load Dead Load Height (ft) Width (ft) Poln‘t DL

(psf) (ksf) (kip) Load (psf) Load (ksf) DL (kip) DL (kip) DL (kip) DL (kip) (psf) (ksf) (kip)
- 8D 35 0.035 436.1 15.3 31.0 0.031 436.1 13.6 18.2 13.6 0.0 14 0.014 9.5 24.2 33
§ 8G 35 0.035 611.7 215 31.0 0.031 611.7 19.0 25.6 18.0 0.0 9 0o 9.5 0.0 0.0
L 35 0.035 657.5 23.1 31.0 0.031 657.5 20.4 27.5 17.1 0.0 14 0.014 9.5 29.8 4.0
8D 80 0.080 284.3 22.8 21.0 0.021 284.3 6.0 11.9 9.2 2.8 14 0.014 16.3 23.8 5.5
) 8G 80 0.080 611.7 49.0 21.0 0.021 611.7 12.9 25.6 18.0 2.8 9 o 16.3 0.0 0.0
% Y 80 0.080 417.8 335 21.0 0.021 417.8 8.8 17.5 10.8 2.8 14 0.014 8.1 29.8 3.4

= 91 0.091 261.2 23.8 99.0 0.099 261.2 259 10.9 7.5 2.8
8P 35 0.035 3235 11.4 99.0 0.099 3235 32.1 135 8.7 2.8 14 0.014 16.3 28.8 6.6
8D 80 0.080 284.3 22.8 21.0 0.021 2843 6.0 119 9.2 2.8 14 0.014 133 23.8 4.5
% 8G 80 0.080 611.7 49.0 21.0 0.021 611.7 12.9 25.6 18.2 2.8 0 0 133 0.0 0.0
E L 80 0.080 679.1 54.4 21.0 0.021 679.1 143 28.4 18.2 2.8 0o 0 133 0.0 0.0
8P 80 0.080 276.2 22.1 21.0 0.021 276.2 5.9 11.6 7.5 2.8 14 0.014 133 28.8 5.4
8z - - - - - - - - - - - 14 0.014 133 20.7 3.9
— 8D - - - - - - - - - - - 9 0 13.3 0.0 0.0
g 8G N = - - - - - N N - - 0 0 133 0.0 0.0
= M - - - - - - - - - - - 9 0 13.3 0.0 0.0
8P - - - - - - - - - - - 14 0.014 133 28.8 5.4

Column Line 13 Loading From Above

COLUMN LOADING FROM ABOVE

Frame 13
Live Load Dead Load Exterior Wall Load
Location Live Load  Live Load Area (sf) Poir.1t LL [ MiscDead MiscDead Area (sf) Misc P?int Pan Joilst Pt Girder Pt Colum.n Pt | Dead Load Dead Load Height (ft) Width (ft) Poir.1t DL
(psf) (ksf) (kip) Load (psf) Load (ksf) DL (kip) DL (kip) DL (kip) DL (kip) (psf) (ksf) (kip)
13C 35 0.035 288.5 10.1 31.0 0.031 288.5 9.0 12.1 12.6 0.0 28 0.028 9.5 34.8 9.3
13E 35 0.035 207.6 7.3 31.0 0.031 207.6 6.5 8.7 9.3 0.0 28 0.028 9.5 15.0 4.0
"g 13H 35 0.035 163.1 5.8 31.0 0.031 163.1 51 6.9 7.6 0.0 28 0.028 9.5 123 33
« 13K 35 0.035 194.1 6.8 31.0 0.031 194.1 6.1 8.1 9.2 0.0 28 0.028 9.5 15.0 4.0
13N 35 0.035 208.5 7.3 31.0 0.031 208.5 6.5 8.7 10.3 0.0 28 0.028 9.5 16.7 4.5
14 0.014 9.5 12.3 17
13C 80 0.080 146.7 11.8 21.0 0.021 146.7 3.1 6.2 7.9 2.8 28 0.028 16.3 25.0 11.4
13E 80 0.080 153.2 12.3 21.0 0.021 153.2 33 6.4 9.3 2.8 28 0.028 16.3 15.0 6.9
% 13H 80 0.080 124.1 10.0 21.0 0.021 124.1 2.7 5.2 7.6 2.8 28 0.028 16.3 12.3 5.6
E 13K 80 0.080 1515 12.2 21.0 0.021 1515 3.2 6.4 9.2 2.8 28 0.028 16.3 15.0 6.9
13N 80 0.080 152.9 12.3 21.0 0.021 152.9 33 6.4 9.3 2.8 28 0.028 16.3 15.0 6.9
14 0.014 16.3 10.0 23
13C 80 0.080 148.5 11.9 21.0 0.021 148.5 3.2 6.2 8.3 2.8 28 0.028 13.3 25.0 9.4
13E 80 0.080 167.9 13.5 21.0 0.021 167.9 3.6 7.1 9.3 2.8 28 0.028 13.3 15.0 5.6
% 13H 80 0.080 170.9 13.7 21.0 0.021 170.9 3.6 7.2 7.6 2.8 28 0.028 13.3 20.3 7.6
E 13K 80 0.080 202.1 16.2 21.0 0.021 202.1 4.3 8.5 9.2 2.8 28 0.028 133 22.8 85
13N 80 0.080 156.3 12.6 21.0 0.021 156.3 33 6.6 8.6 2.8 28 0.028 13.3 14.0 53
14 0.014 13.3 11.3 2.1
13A.2 - - - - - - - - - - - 28 0.028 6.7 22.8 4.3
138 - - - - - - - - - - - 0 0 6.7 0.0 0.0
- 13C - - - - - - - - - - - 0 o 6.7 0.0 0.0
2 13E - - - - - - - - - - - 0 0 6.7 0.0 0.0
= 13H - - N - - - - N - - - 0 0 6.7 0.0 0.0
13K - - - - - - - - - - - 0o o 6.7 0.0 0.0
13N - - - - - - - - - - - 0 0 6.7 0.0 0.0
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Appendix A.6: spBeam Output

Column Line D Beam

spBeam v3.60 @ StructurePoint 02-05-2014, 03:04:26 PM
Licensed to: Penn State University Park, License ID: 59919-1033950-4-22545-2CF68
E:\SPRING\Gravity\Beam Design\Beam along Column line D - updated.slb Page 1
000000
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00000 060000 0o 00 00000 00000 0 0000000000
00 o oo oo oo 00 00 00 ] %) oo 00 00
00 2] 00 0000000 00 00 G00000 0o 00 00
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00 GEOC00 0o 0o 00000 e} 0 0o 00 00
o et} oo 0o 0o 0o o co oo 0o 00 00
00000 oo 0000000 00000 00000 O oo 00 oo (TM)

spBeam v3.60 (TM)

A Computer Program for Analysis, Design, and Investigation of
Reinforced Concrete Beams and One-way Slab Systems
Copyright © 1992-2013, STRUCTUREPOINT, LLC

All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot
be responsible for either the accuracy or adeguacy of the material supplied as input
for processing by the spBeam computer program. Furthermore, STRUCTUREPOINT mneither makes
any warranty expressed nor implied with respect to the correctness of the output prepared
by the spBeam program. Although STRUCTUREPOINT has endeavored to produce spBeam error free the
program is not and cannot be certified infallible. The final and only responsibility for
analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the wuse of the spBeanm
program.

[2] DESIGN RESULTS

Top Reinforcement

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

Span Zone Width Mmasx Xmax AsPrime AsMin AsMax AsReq SpProv Bars
1 Left 2.67 434.11 2.188 0.000 z2.400 13.005 4.540 2.024 19-#8
Midspan 2.67 812.71 4.063 0.000 z.400 13.005 9.025 2.024 19-#8
Right 2.67 1261.98 6.250 2.295 2.344 12.701 14.996 2.024 19-#8 2L
2 Left 3.33 1178.08 0.500 0.772 2.400 13.005 13.777 2.012 19-#8 2L
Midspan 3.33 547.39 11.788 0.000 z.400 13.005 5.822 4.887 8-#8
Right 3.33 180.00 21.463 0.000 2.400 13.005 1.818 10.7e0 15-#8 *3
3 Left 13.45 0.03 0.500 0.000 1.307 7.288 0.003 10.760 15-#8 #3 *5
Midspan 13.45 0.02 0.588 0.000 1.307 7.288 0.001 10.760 15-#8 *3 *5
Right 13.45 0.01 0.662 0.000 1.307 7.288 0.001 10.760 15-#8 *3 *5
NOTES:
*3 - Design governed by minimum reinforcement.

*#5 - Number of bars governed by maximum allowable spacing.

Top Bar Details

Left __ Continuous_ Right
Span Bars Length Bars Length Bars Length Bars Length Bars Length
L — 19-#45  6.75  — ::"""7
2 6-#8 13.20 5-#8 6.12 8-#8 33.25 T-48 2.52 -
3 -—= - 15-48 0.75 - -

Bottom Reinforcement

Units: wWidth (ft), Mmax (k-ft), Xmax (ft), As (in~2), Sp (in)

Span Width Mmax Xmax AsPrime AsMin AsMax AsRedq SpProv Bars
1 2.67 0.00 3.125 0.000 2.420 13.113 2.295 3.797 §-#5 *3
2 2.67 46.58 32.750 0.000 1.026 30.3%0 0.772 8.859 4-#5 *3
3 13.45 0.00 0.625 0.000 0.000 7.835 0.000 0.000 -—=

NOTES:

*3 - Design governed by minimum reinforcement.

Bottom Bar Details

Units: Start (ft), Length (ft)
__Long Bars_ o _ Short Bars_ -

Span  Bars Start Length Bars Start Length
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spBeam v3.60 © StructurePoint 02-05-2014, 03:04:26 PM
Licensed to: Penn State University Park, License ID: 59919-1033950-4-22545-2CF68
E:\SPRING\Gravity\Beam Design\Beam along Column line D - updated.slb Page 2

1 8-#5 0.00 6.75 ==

2 4-#5 0.00 33.25 ==

As {in~2), PhiMn (k-fft)

Span ®x AsTop AsBot PhiMn- PhiMn+
1 0.000 15.01 2.48 -1265.93 279.75
2.188 15.01 2.48 -1265.93 279.75
3.375 15.01 2.48 -1265.93 279.75
4.063 15.01 2.48 -1265.93 279.75

6.250 15.01 2.48 -1265.93 279.75

6.750 15.01 2.48 -1265.93 279.75

2 0.000 15.01 1.24 -1207.53 167.88
0.500 15.01 1.z24 -1207.53 167.88
0.747 15.01 1.24 -1207.53 167.88
6.125 11.06 1.24 -988.91 159.11

7.827 11.06 1.24 -988.91 159.11
11.788 7.57 1.24 -704.41 157.11
13.205 6.32 1.z4 -595.65 156.03
16.625 6.32 1.24 -595.65 156.03
21.463 6.32 1.24 -595.65 156.03
30.735 6.32 1.24 -595.65 156.03
31.735 11.85 1.24 -1048.74 159.44
32.750 11.85 1.24 -1048.74 159.44
33.250 11.85 1.24 -1048.74 159.44

3 0.000 11.85 0.00 -70.23 0.00
0.375 11.85 0.00 -70.23 0.00
0.500 11.85 0.00 -70.23 0.00
0.588 11.85 0.00 -70.23 0.00
0.662 11.85 0.00 -70.23 0.00
0.750 11.85 0.00 -70.23 0.00

Longitudinal Beam Shear Reinforcement Required

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

Span d Phivc Start End Vu Xu Av/s
1 21.97 66.71 0.000 2.209 200.35 2.209 0.1352
2.209 5.000 204.13 4,419 0.1390

2 21.97 66.71 0.750 6.415 62.39 2.331 o]
6.415 10.499 55.41 6.415 o]
10.499 14.583 48.44 10.486 o]
14.583 18.667 41.4¢6 14.583 0.0287
18.667 22.751 34.49 18.667 o]
22.751 26.835 27.51 22.751 Q
26.835 32.500 20.54 26.835 0

3 --- No beam ---
Longitudinal Beam Shear Reinforcement Details

Units: spacing & distance {(in).

Span Size Stirrups (2 legs each unless otherwise noted)
1 #3 8 @ 3.1 [4L] + 15 @ 3.1 [4L]
2 #3 34 B 7.9 + <-- 117.0 —->
3 --—- No beam ---

Beam Shear Capacity

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

Span d Phivc Start End nv/s Sp Fhivn Vu Xu
1 21.97 66.71 0.000 0.250 ----- === 205.48 197.01 0.250
0.250 2.209 0.1403 3.1 205,48 200.35 2.209
2.209 6.000 0.1403 3.1 205.40 204.13 4.419
6.000 6.750  ----- —-——= 205,40 204.13 4.419
2 21.97 66.71 0.000 0.750 ----=  ————- 94.31 62.39 2.331
0.750 22.751 0.0279 7.9 94,31 62.39 2.331
22.751 30.919  ----- 33.35 27.51 22.751
30.919 32.500  ----- —-——= 33.35 13.56 30.919
32.500 33.250 -----  —-——— 33.35 13.56 30.919
3 --- No beam ---
Slab chear Capacity
Units: b, d (in), Xu (ft), Phive, Vulkip)
Span b d Vratio Phivc Vu Xu
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spBeam v3.60 © StructurePoint

Licensed to: Penn State University Park, License ID:

59919-1033950-4-22545-2CF68

02-05-2014,

03:04:2¢ PM

E:\SPRING\Gravity\Beam Design\Beam along Column line D - updated.slb Page 3
1l --- Not checked ---
2 --- Not checked ---
3 161.40 2.50 1.000 38.28 0.04 0.71
Deflections
Units: Ig, Icr, Ie (in~4), Mcr, Mmax (k-ft) _ __ Load Level -
Ie,avg Dead Dead+Live
Span Dead Dead+Live Zone Ig Icr Mcr Mmax Ie Mmax Ie
1 27765 27735 Right 39216 27717 126.54 -782.35 27765 -1084.07 27735
2 53344 53338 Left 39216 28498 126.54 -701.74 28561 -952.45 28523
Midspan 61682 4280 162.01 22.71 61682 39.71 61682
Right 39216 3993 126.54 21.43 3921¢ 39.71 39216
3 1226 1226 Left 1226 244 21.53 -0.21 1226 -0.21 1226
Maximum Instantaneous Deflections
Units: D (in
Span Ddead Dlive Dtotal
1 0.482 0.224 0.707
2 -0.222 -0.142 -0.363
3 0.009 0.008 0.016
Maximum Long-term Deflections
Time dependant factor for sustained loads = 2.000
Units: D (in
Span Dsust Lambda Dcs Dos+1lu Dcs+l Dtotal
1 0.482 1.708 0.824 1.048 1.048 1.531
2 -0.220 1.753 -0.386 -0.529 -0.529 -0.749
3 0.009 2.000 0.018 0.025 0.025 0.034
Top Bars: 1423.0 1b <=> 34.92 1b/ft <=» 2.596 1lb/ft"2
Bottom Bars: 195.0 1b <=> 4.79 1b/ft <=> 0.356 1lb/ft"2
Stirrups: 253.2 1b <=> 6.21 1b/ft <=> 0.462 lb/ft"2
Total Steel: 1871.2 1b <=> 45,92 1b/ft <=> 3.414 1b/ft"2
Cenerete: 383.3 ft"3 <=> 9.41 ft~3/ft <=> 0.699 £t~3/ft"2
Peggy Ryan Williams Center | PagelT5




Structural

Page 76

000 8€°0T- 0€VT- se'g- 9 06'62 85°/T 85°/T 10T 9r'TIT 1018 1766 1
S
= 000 6L €68 4%°) 9 06'62 85/T 85°/T 10T 6061 1126 9y IT T4
=
= 000 £v'S- 26'9- 6TT- 9y 06'6C 85/T 85°/T 10T 8€°88T 90'99 £9'68 ac
peo] mous | peot peaq | ¢ 9seD 11 | T @S T1 | PEOT MOUS | PEOTPESQ | ¢ 95D T1 | T 9SEDT] | PeO] MOUS | peot pead | ¢ 9sed 11 | T ased Tl

uwnj|o)
(34-%) do| @ ua1p-A JUBWON (34-%) doL @ udip-X JudWON (d1x) peon |eixy

Angela M

suwnjo) o3 A|ddy o3 sppoq

"UOISUd] Ul S1 UWN|0d W0110q Y3 JO dde) puey S 9yl pue UoISud)}
ul sl uwnjod Jaddn ay} Jo a0k} puey 43| 3yl 1By} 210UIP SJUBWOW dAIISOd :I1ONx

*U0ISS21dW0d S}0UBP SIII04 [BIXE DAINSOd 131 ONx

'$100|}
Jaddn ay) woJy sBuIpeo| uwn|od ay3 Joy JUNOIJE g Weag 3y} 3P speo| ayL :31ONx

Peggy Ryan Williams Center

0 8€0T- EV1- GE'8- 0 9€'09 6'LT [43°14 12074 6'6C 8S°LT TOvT T°¢stT 60°€S a4

0 16°L €68 9 0 6699 20'6€ LE'T9 1204 6'6¢ 8S°LT TOvT T°¢stT 60°€S k4

0 €v's- ¢6'9- 6T'T- 0 8C'9¢ L6'CT 85°9¢ 120 6'6C 8S°LT TOvT TCat 60°€S ac
peo] mous [ peojpeaa | zased 11 | T esed 11 [peolmous|peojpeaa| zosedT1 | T esed 11 [peo] mous| peoypeaq| peotrean [peol mous|peotpeaq | peoyann

doL e o (dn) peor fepey doL e o (do) peor fepey uunied
¢ 49pdio g weag
:01anqQ
suwnjo) 03 Ajddy 01 speoq jo umopyjeaig

Load to Apply to Level 1 Columns

Column Line 2 Column Loads

Appendix A.7

b
S
o
(=
2

o=
(2]
=

[ =




Final Report Angela Mincemoyer | Structural

Column Line 8 Column Loads

Breakdown of Loads to Apply to Columns
Due to:
Floors Above Girder 8
Axial Load (kip) Axial Load (kip) Moment @ Top (k-ft)
Column
Live Load | Dead Load |Snow Load | LLCase 1 | LLCase 2 | Dead Load |Snow Load| LLCase 1 | LLCase 2 [ Dead Load |Snow Load
8z 0.00 3.90 0.00 38.36 37.10 84.93 14.72 16.15 16.98 35.40 6.87
8D 45.60 118.50 15.30 85.84 51.62 160.21 36.46 -6.58 -10.91 -18.89 -4.54
8G 98.00 181.40 21.50 77.12 34.67 68.22 -7.84 3.42 8.35 9.39 1.28
8M 87.90 223.10 46.90 82.29 50.49 117.37 1.38 -2.69 -6.69 -4.39 -0.31
8P 22.10 102.30 11.40 30.68 26.22 33.30 -0.33 -4.66 -5.09 -2.40 0.14

*NOTE: Positive axial forces denote compression.

*NOTE: Positive moments denote that the left hand face of the upper columniisin
tension and the right hand face of the bottom column is in tension.

Loads to Apply to Columns
Column Axial Load (kip) Moment @ Top (k-ft)
LLCase 1 | LLCase 2 | Dead Load [Snow Load| LLCase 1 | LLCase 2 | Dead Load | Snow Load
8z 38.36 37.10 88.83 14.72 16.15 16.98 35.40 6.87
8D 131.44 97.22 278.71 51.76 -6.58 -10.91 -18.89 -4.54
8G 175.12 132.67 249.62 13.66 3.42 8.35 9.39 1.28
8M 170.19 138.39 340.47 48.28 -2.69 -6.69 -4.39 -0.31
8P 52.78 48.32 135.60 11.07 -4.66 -5.09 -2.40 0.14
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Column Line 13 Column Loads

Breakdown of Loads to Apply to Columns
Due to:
Floors Above Girder 13
Axial Load (kip) Axial Load (kip) Moment @ Top (k-ft)
Column
Live Load | Dead Load |Snow Load | LLCase 1 | LLCase 2 | Dead Load |Snow Load| LLCase 1 | LLCase 2 | Dead Load | Snow Load
13A.2 0.00 4.30 0.00 33.42 25.23 70.45 10.89 6.94 7.76 13.26 1.86
13B 0.00 0.00 0.00 60.11 36.91 128.26 24.47 -2.50 -4.91 -5.42 -0.28
13C 23.70 104.30 10.10 41.25 22.40 55.57 19.29 -0.80 -2.20 -0.66 -0.85
13E 25.80 85.60 7.30 34.87 14.83 46.92 2.51 0.10 1.72 0.69 0.27
13H 23.70 75.60 5.80 30.06 10.84 25.25 2.97 -0.64 -1.74 -1.65 -0.20
13K 28.40 89.20 6.80 43.35 29.51 56.44 5.18 1.89 2.60 3.05 0.30
13N 24.90 91.40 7.30 23.11 18.89 33.03 3.16 -4.04 -4.41 -5.74 -0.55

*NOTE: Positive axial forces denote compression.

*NOTE: Positive moments denote that the left hand face of the upper columnisin
tension and the right hand face of the bottom column is in tension.

Loads to Apply to Columns
Axial Load (kip) Moment @ Top (k-ft)
Column
LLCase 1 | LLCase 2 | Dead Load |Snow Load| LLCase 1 | LLCase 2 [ Dead Load | Snow Load
13A.2 33.42 25.23 74.75 10.89 6.94 7.76 13.26 1.86
138 60.11 36.91 128.26 24.47 -2.50 -4.91 -5.42 -0.28
13C 64.95 46.10 159.87 29.39 -0.80 -2.20 -0.66 -0.85
13E 60.67 40.63 132.52 9.81 0.10 1.72 0.69 0.27
13H 53.76 34.54 100.85 8.77 -0.64 -1.74 -1.65 -0.20
13K 71.75 57.91 145.64 11.98 1.89 2.60 3.05 0.30
13N 48.01 43.79 124.43 10.46 -4.04 -4.41 -5.74 -0.55
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Appendix A.8: Column Designs

Column Line 2 Columns

T "

D —
r |~ #3 TIES T |~ #3 TIES
#3 TIES
L~ 1.20 19"
L~ #10 TYP L L~ #8 TYP L L~ #10 TYP
COLUMN 2D COLUMN 2F COLUMN 2L

Column Line 8 Columns

—r—
T - #3 TIES
L |~ #8 TYP
COLUMN 8z COLUMN 8D COLUMN 8G

D

r - #3 TIES
'L _— #6 TYP

COLUMN 8M COLUMN 8P

-
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Column Line 13 Columns

- #3 TIES I
_ #6 TYP T

- #3TIES
—#6 TYP

COLUMN 13A.2 COLUMN 13C
COLUMN 13B
COLUMN 13E
COLUMN 13H
COLUMN 13K
COLUMN 13N
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Appendix A.9: spColumn Output

Column Line 2 Columns

Column 2D

12x12in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness. Not considered
Column type: Structural
Bars: ASTM AG15

Date: 02/07/14

Time: 09:59:47

P (kip)
1000 ~

180
// M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-225645-2CF68

Project: Gravity System
Column: 2D

f'c = 4 ksi

Ec = 3605 ksi

fc = 3.4 ksi

e _u=0.003 inin
Beta1=0.85

Confinement: Tied

File: FASPRING\Gravity\Column Design\Frame 2\2D.col

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Engineer: ahm
Ag = 144 in"2
As =7.62in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 2.22 in

6 #10 bars

rho =5.29%

Ix =1728 in"4
ly=1728 in*4

Clear cover =1.87 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 2%\2D.col 09:57 AM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
[o]e) o] 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81
Penn State University Park.
F:\SPRING\Gravity\Column Design\Frame 2%\2D.col

Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 2D
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

(TM)

em

Page 2
0z/07/14
08:57 AM

License ID: 59919-1033951-4-22545-2CF68

F:\SPRING\Gravity\Column Design\Frame 2\2D.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

f'e = 4 ksi v = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 12 in Depth = 12 in
Gross section area, Ag = 144 in~2
Ix = 1728 in"™4 Iy = 1728 in"4
rz = 3.4641 in ry = 3.4641 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A6lS
Size Diam (in) Area (in"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.50 0.20 0.31
$ 6 0.75 0.44 7 0.88 0.60 0.79
# 9 1.13 1.00 # 10 1.27 1.27 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing
6 #10

Cover = 1.5 in

Service Loads:

Load Axial Load
No. Case kip
1 Dead 188.38
Live 89.67
Wind 0.00
EQ 0.00
Snow 14.01

2 Dead 188.38
Live 66.06
Wind 0.00
EQ 0.00
snow 14.01

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

2.22 in

Mx @B Top
k-ft

Minimum number of bars
Asmax =

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 7.62 in"2 at rho =

5.29%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -5.43 0.00
0.00 -1.19 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -5.43 0.00
0.00 -6.92 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 2%\2D.col 09:57 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 263.73 41.86 -7.60 81.01 -14.71 1.935 §.35 11.53 0.00070 0.650
2 263.73 0.00 0.00 93.36 0.00 999.999 7.75 9.49 0.00067 0.650
3 10102 376.53 66.33 -8.42 67.15 -8.52 1.012 11.17 11.04 -0.00003 0.650
4 376.53 0.00 0.00 70.45 0.00 999.999 10.00 9.49 -0.00015 0.650
5 103 338.14 60.88 -7.71 74.02 -9.37 1.216 10.35 11.04 0.00020 0.650
3 338.14 .00 0.00 79.44 0.00 999.999 9.14 .43 0.00011 0.650
7 201 263.73 41.86 -7.60 81.01 -14.71 1.935 9.35 11.53 0.00070 0.650
38 263.73 .00 0.00 93.36 0.00 999.999 7.75 9.49 0.00067 0.650
9 2 U2 338.76 66.33 -17.59 67.24 -17.83 1.014 11.25 12.14 0.00024 0.650
10 338.76 0.00 0.00 79.30 0.00 999.999 9.16 9.49 0.00011 0.650
11 2 u3 314.53 60.88 -13.44 72.84 -16.08 1.19¢ 10.51 11.83 0.00038 0.650
12 314.53 0.00 0.00 84.55 0.00 999.999 8.66 9.49 0.00029 0.650

*** End of output ***
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Column 2F
P (kip)
1200 +
O O © S

14x141in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 10:07:38

M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 2F

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85

Confinement: Tied

File: FASPRING\Gravit\Column Design\Frame 2\2F .col

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Engineer: ahm
Ag =196 in"2
As =6.32in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 3.62 in

8 #8 bars

rho = 3.22%

Ix = 3201.33 in"4
ly = 3201.33 in"4

Clear cover =1.87 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 2%\2F.col 10:05 AM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
[o]e) o] 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.

Peggy Ryan Williams Center | Page 86




Final Report

Angela Mincemoyer |

Structural

STRUCTUREPOINT - spColumn v4.81
Penn State University Park.
F:\SPRING\Gravity\Column Design\Frame 2%\2F.col

Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 2F
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi

Ec 3605 ksi
Ultimate strain =
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Gress section area,
Ix 3201.33 inn4
rx 4.04145 in
Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Tied;
phi(b

Confinement:
phi(a) = 0.8,

Rectangular

Pattern: Equal Bar Spa
Total steel area: As =
Minimum clear spacing

Layeout:

8 #8 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 219.09
Live 114.46
Wind 0.00
EQ 0.00
Snow 14.01

2 Dead 219.09
Live 92.11
Wind 0.00
EQ 0.00
snow 14.01

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

(TM)

em

Page 2
0z/07/14
10:05 AM

License ID: 59919-1033951-4-22545-2CF68

F:\SPRING\Gravity\Column Design\Frame 2\2F.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
4 in Depth = 14 in
= 196 in~2

Iy = 3201.33 in™4

ry = 4.04145 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

96 in~2,

#3 ties with #10 bars,

Minimum number of bars
Asmax =

0.08 * Rg = 15.68 in"2

#4 with larger bars.

= 0.9, phi(c) = 0.65
cing (Cover to transverse reinforcement)
6.32 in"2 at rho = 3.22%
= 3.62 in
Mx @B Top Mx B Bot My B Top My B Bot

k-ft k-ft k-ft k-ft
29.90 0.00 7.91 0.00
17.58 0.00 6.12 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
4.64 0.00 0.00 0.00
29.90 0.00 7.91 0.00
17.58 0.00 8.93 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
4.64 0.00 0.00 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 2%\2F.col 10:05 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 306.73 41.86 11.07 87.71 25.85 2.334 11.21 14.66 0.00082 0.650
2 306.73 0.00 0.00 110.36 0.00 999.999 9.11 11.63 0.00083 0.650
3 10102 453.05 66.33 19.28 72.15 20.98 1.088 14.36 14.54 0.00004 0.650
4 453.05 0.00 0.00 78.55 0.00 999.999 12.30 11.63 -0.0001e6 0.650
5 103 399.78 60.88 15.61 84.61 21.70 1.390 13.02 14.43 0.00032 0.650
3 399.78 .00 0.00 92.14 0.00 999.999 11.04 11.63 0.00016 0.650
7 201 306.73 41.86 11.07 97.71 25.85 2.334 11.21 14.66 0.00092 0.650
38 306.73 .00 0.00 110.36 0.00 999.999 .11 11.63 0.00083 0.650
9 2 U2 417.29 66.33 23.78 77,37 27.74 1.166 13.85 15.05 0.000Ze¢ 0.650
10 417.29 0.00 0.00 87.99 0.00 999.999 11.45 11.63 0.00005 0.650
11 2 u3 377.43 60.88 18.42 86,64 26.22 1.423 12.83 14.84 0.00047 0.650
12 377.43 0.00 0.00 97.07 0.00 999.999 10.55 11.63 0.00031 0.650

*** End of output ***
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Column 2L
P (kip)
1000 +
O O /// | \\
/ AN

y

. i
O O

14 x141in

Code: ACI 318-11
Units: English

Run axis: Biaxial

250
i M (0°) (k-ft)

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615 T
Date: 02/07/14 | LY SN

Time: 10:16:59

-400 1

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Gravit\Column Design\Frame 2\2L.col
Project: Gravity System

Column: 2L Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =196 in"2 4 #10 bars

Ec = 3605 ksi Es = 29000 ksi As =5.08in"2 rho = 2.59%

fc = 3.4 ksi Xo =0.00in Ix = 3201.33 in"4
e_u=0.003in/in Yo =0.00in ly = 3201.33 in"4
Beta1 =0.85 Min clear spacing=7.71in  Clear cover =1.87 in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 2%\2L.col 10:14 AM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
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oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 2%\2L.col 10:14 AM

General Information:

File Name: F:\SPRING\Gravity\Column Design\Frame 2\2L.cel
Project: Gravity System

Column: 2L Engineer: ahm

Code: ACI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi v = 60 ksi

Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 14 in Depth = 14 in
Gross section area, Ag = 196 in~2
Ix = 3201.33 in"4 Iy = 3201.33 in™4
rz = 4.04145 in ry = 4.04145 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A6lS

Size Diam (in) Area (in"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)

# 3 0.38 0.11 # 4 0.50 g.20 0.31
$# 6 0.75 0.44 7 0.88 0.60 0.79
# 9 1.13 1.00 # 10 1.27 1.27 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 1.96 in"2, Asmax = 0.08 * Ag = 15.68 in"2

Confinement: Tied; #3 tie= with #10 bars, #4 with larger bars.
phi{a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layeout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area: As = 5.08 in"2 at rho = 2.59%

Minimum clear spacing = 7.71 in

4 #10 Cover = 1.5 in

Service Loads:

Load  Axial Load Mx @B Top Mx B Bot My B Top My B Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 212.4¢6 29.90 0.00 -10.38 0.00
Live 99.41 17.58 0.00 -8.35 0.00
Wind 0.00 0.00 0.00 0.00 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 14.01 4.64 0.00 0.00 0.00

2 Dead 212.46 29.90 0.00 -10.38 0.00
Live 81.01 17.58 0.00 -14.30 0.00
Wind 0.00 0.00 0.00 0.00 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 14.01 4.64 0.00 0.00 0.00

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 2%\2L.col 10:14 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 297.44 41.86 -14.53 93.72 -32.54 2.239 11.65 14.97 0.00086 0.650
2 297.44 0.00 0.00 111.08 0.00 999.999 9.15 11.49 0.00077 0.650
3 10102 421.01 66.33 -25.82 65.56 -27.07 1.049 14.64 15.00 0.00007 0.650
4 421.01 0.00 0.00 80.86 0.00 999.999 12.1% 11.49 -0.0001e¢ 0.650
5 103 376.78 60.88 -20.81 81.26 -27.77 1.335 13.41 14.87 0.00033 0.650
3 376.78 .00 0.00 93.29 0.00 999.999 11.01 11.49 0.00013 0.650
7 201 297.44 41.86 -14.53 93.72 -32.54 2.239 11.65 14.97 0.00086 0.650
38 297.44 .00 0.00 111.08 0.00 999.999 9.15 11.49 0.00077 0.650
9 2 U2 391.57 66.33 -35.34 70,97 -37.81 1.070 14.30 15.67 0.00029 0.650
10 391.57 0.00 0.00 89.37 0.00 999.999 11.39 11.49 0.00003 0.650
11 2 u3 358.38 60.88 -26.76 80.53 -35.39 1.323 13.33 15.39 0.0004¢ 0.650
12 358.38 0.00 0.00 97.86 0.00 999.999 10.56 11.49 0.00027 0.650

*** End of output ***
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Column Line 8 Columns

Column 8Z
P (kip)
200 +
o O O
y
O 4x 0O
O O O
12x121in

Code: ACI 318-11
Units: English

Run axis: Biaxial

[
Run option: Design -140 140

M(0°) (k-ft)

Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 09:24:06

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Gravity\Column Design\Frame 8\8Z.col
Project: Gravity System

Column: 82 Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =144 in"2 8 #8 bars

Ec = 3605 ksi Es = 29000 ksi As =6.32in"2 rho = 4.39%

fc =34 ksi Xo =0.00in Ix = 1728 in"4

e _u=0.003in/in Yo =0.00in ly=1728 in"4

Beta1 =0.85 Min clear spacing = 2.62in  Clear cover =1.87 in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%\8Z.col 09:23 AM
Co0000 ]
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 8%
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular
Pattern: Equal Bar Spa
Total steel area: As =
Minimum clear spacing

8 #8 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 88.83
Live 38.36
Wind 0.00
EQ 0.00
Snow 14.72

2 Dead 88.83
Live 37.10
Wind 0.00
EQ 0.00
snow 14.72

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
F:\SPRING\Gravity\Column Design\Frame 8%\8Z.col

em

Page 2
0z/07/14
08:23 AM

License ID: 59919-1033951-4-22545-2CF68

F:\SPRING\Gravity\Column Design\Frame 8\8Z.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

2.62 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
6.32 in"2 at rho

= 4.39%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 35.40 0.00
0.00 16.15 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 6.87 0.00
0.00 35.40 0.00
0.00 16.98 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 .87 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 8%\8Z.col 09:23 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 124.36 .00 49.56 -0.00 86.67 1.749 5.93 .63 0.00187 0.650
2 124.36 0.00 0.00 86.67 0.00 999.999 5.93 9.63 0.00187 0.650
3 10102 175.33 0.00 71.76 -0.00 82.56 1.151 6.59 9.63 0.00138 0.650
4 175.33 0.00 0.00 82.56 0.00 999.999 6.59 9.63 0.00138 0.650
5 103 168.51 0.00 69.62 -0.00 83.12 1.194 6.50 9.63 0.00144 0.650
3 168.51 .00 0.00 83.12 0.00 999.999 6.50 9.63 0.00144 0.650
7 201 124.36 0.00 49.56 -0.00 86.67 1.749 5.93 9.63 0.00187 0.650
38 124.36 .00 0.00 86.67 0.00 999.999 5.93 9.63 0.00187 0.650
9 2 U2 173.32 0.00 73.08 -0.00 82.73 1.132 6.56 9.63 0.00140 0.650
10 173.32 0.00 0.00 82.73 0.00 999.999 6.56 9.63 0.00140 0.650
11 2 u3 167.25 .00 70.45 -0.00 83.23 1.181 6.48 9.63 0.00l4e 0,650
12 167.25 0.00 0.00 83.23 0.00 999.999 6.48 9.63 0.00146 0.650

*** End of output ***
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Column 8D
P (kip)
1200 +
O O O P T N
O Y O
+ |
O O
O O O
14 x141in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 09:36:01

250
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 8D

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85

Confinement: Tied

File: FASPRING\Gravity\Column Design\Frame 8\8D.col

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Engineer: ahm
Ag =196 in"2
As =7.90in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 2.08 in

10 #8 bars

rho = 4.03%

Ix = 3201.33 in"4
ly = 3201.33 in"4

Clear cover =1.87 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%8D.col 09:35 AM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%8D.col 09:35 AM

General Information:

File Name: F:\SPRING\Gravity\Column Design\Frame 8\8D.cel
Project: Gravity System

Column: 8D Engineer: ahm

Code: ACI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi v = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 14 in Depth = 14 in
Gross section area, Ag = 196 in~2
Ix = 3201.33 in"4 Iy = 3201.33 in™4
rz = 4.04145 in ry = 4.04145 in
Xo = 0 in Yo = 0 in

Bar Set: ASTM A6lS
Size Diam (in) Area (in"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)

# 3 0.38 0.11 # 4 0.50 g.20 0.31
$# 6 0.75 0.44 7 0.88 0.60 0.79
# 9 1.13 1.00 # 10 1.27 1.27 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 1.96 in"2, Asmax = 0.08 * Ag = 15.68 in"2

Confinement: Tied; #3 tie= with #10 bars, #4 with larger bars.
phi{a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layeout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area: As = 7.80 in"2 at rho = 4.03%

Minimum clear spacing = 2.08 in

10 #8 Cover = 1.5 in

Service Loads:

Mx @B Top Mx B Bot My B Top My B Bot

No. Case kip k-ft k-ft k-ft k-ft

1 Dead 278.71 0.00 0.00 -18.89 0.00

Live 131.44 0.00 0.00 -6.58 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 51.76 0.00 0.00 -4.54 0.00

2 Dead 278.71 0.00 0.00 -18.89 0.00

Live 97.22 0.00 0.00 -10.91 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 51.76 0.00 0.00 -4.54 0.00

Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Load Combinations:
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 8%8D.col 09:35 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 390.19 .00 -26.45 0.00 -112.¢66 4.260 10.32 11.63 0.00038 0.650
2 390.19 0.00 0.00 103.05 0.00 999.999 10.28 11.63 0.00039 0.650
3 10102 570.64 0.00 -35.47 0.00 -59.71 1.684 14.55 11.63 -0.00060 0.650
4 570.64 0.00 0.00 56.15 0.00 999.999 14.38 11.63 -0.00058 0.650
5 103 548.71 0.00 -36.51 0.00 -68.12 1.866 13.99 11.63 -0.00051 0.650
3 548.71 .00 0.00 63.82 0.00 999.999 13.84 11.63 -0.00048 0.650
7 201 390.19 0.00 -26.45 0.00 -112.66 4.260 10.32 11.63 0.00038 0.650
38 390.19 .00 0.00 103.05 0.00 999.999 10.28 11.63 0.00039 0.650
9 2 U2 515.88 0.00 -42.39 0.00 -79.18 1.868 13.03 11.63 -0.00032 0.650
10 515.88 0.00 0.00 73.72 0.00 999.999 12.93 11.63 -0.00030 0.650
11 2 u3 514.49 .00 -40.84 0.00 -79.63 1.950 12.99 11.63 -0.00032 0.650
12 514.49 0.00 0.00 74.13 0.00 999.999 12.90 11.63 -0.00030 0.650

*** End of output ***
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Column 8G

P (kip)
1400

O O O
O += 0
e

14x141in

Code: ACI 318-11

Units: English | | | | | |
300
M (0°) (k-ft)

\
Run axis: Biaxial -300
Run option: Design
Slenderness: Not considered
Column type: Structural

Bars: ASTM A815

Date: 02/07/14

Time: 09:43:54

-800 —

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Gravity\Column Design\Frame 8\8G.col
Project: Gravity System

Column: 8G Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =196 in"2 8 #10 bars

Ec = 3605 ksi Es = 29000 ksi As =10.16 in"2 rho =5.18%

fc = 3.4 ksi Xo =0.00in Ix = 3201.33 in"4
e_u=0.003in/in Yo =0.00in ly = 3201.33 in"4
Beta1 =0.85 Min clear spacing =3.22in  Clear cover =1.87 in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%8G.col 0%:39 AM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%8G.col 0%:39 AM

General Information:

File Name: F:\SPRING\Gravity\Column Design\Frame 8\8G.cel
Project: Gravity System

Column: 8G Engineer: ahm

Code: ACI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi v = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 14 in Depth = 14 in
Gross section area, Ag = 196 in~2
Ix = 3201.33 in"4 Iy = 3201.33 in™4
rz = 4.04145 in ry = 4.04145 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A6lS

Size Diam (in) Area (in"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)

# 3 0.38 0.11 # 4 0.50 g.20 0.31
$# 6 0.75 0.44 7 0.88 0.60 0.79
# 9 1.13 1.00 # 10 1.27 1.27 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 1.96 in"2, Asmax = 0.08 * Ag = 15.68 in"2

Confinement: Tied; #3 tie= with #10 bars, #4 with larger bars.
phi{a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layeout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area: As = 10.16 in~2 at rho = 5.18%

Minimum clear spacing = 3.22 in

8 #10 Cover = 1.5 in

Service Loads:

Mx @B Top Mx B Bot My B Top My B Bot

No. Case kip k-ft k-ft k-ft k-ft

1 Dead 249.62 0.00 0.00 9.39 0.00

Live 175.1z2 0.00 0.00 3.42 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 13.66 0.00 0.00 1.28 0.00

2 Dead 249.62 0.00 0.00 9.39 0.00

Live 132.67 0.00 0.00 8.35 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 13.66 0.00 0.00 1.28 0.00

Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Load Combinations:
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 8%8G.col 0%:39 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 349.47 .00 13.15 -0.00 136.27 10.366 9.09 11.49 0.00079 0.650
2 349.47 0.00 0.00 136.27 0.00 999.999 9.09 11.49 0.00079 0.650
3 10102 586.57 0.00 17.38 -0.00 79.58 4.579 13.59 11.49 -0.00046 0.650
4 586.57 0.00 0.00 79.58 0.00 999.999 13.59 11.49 -0.00046¢ 0.650
5 103 496.52 0.00 16.74 -0.00 104.83 6.264 11.56 11.49 -0.00002 0.650
3 496.52 .00 0.00 104.83 0.00 999.999 11.56 11.49 -0.00002 0.650
7 201 349.47 0.00 13.15 -0.00 136.27 10.366 9.09 11.49 0.00079 0.650
38 349.47 .00 0.00 136.27 0.00 999.999 9.09 11.49 0.00079 0.650
9 2 U2 518.65 0.00 25.27 -0.00 99.12 3.923 11.99 11.49 -0.00013 0.650
10 518.65 0.00 0.00 99.12 0.00 999.999 11.99 11.49 -0.00013 0.650
11 2 u3 454.07 .00 21.67 -0.00 114.93 5.305 10.78 11.49 0.00020 0.650
12 454.07 0.00 0.00 114.93 0.00 999.999 10.78 11.49 0.00020 0.650

*** End of output ***
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Column 8M
P (kip)
1600 +
O O O
y
o 4x o
O O O
16 x16in

Code: ACI 318-11

Units: English
1 i
350
e M (0°) (k-ft)
Ve

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 09:48:33

-800 —

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Gravity\Column Design\Frame 8\8M.col
Project: Gravity System

Column: 8M Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag = 256 in"2 8 #10 bars

Ec = 3605 ksi Es = 29000 ksi As =10.16 in"2 rho =3.97%

fc = 3.4 ksi Xo =0.00in Ix = 5461.33 in"4
e_u=0.003in/in Yo =0.00in ly = 5461.33 in"4
Beta1 =0.85 Min clear spacing = 422 in  Clear cover =1.87 in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%\8M.col 0%:46 AM
Co0000 ]
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00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%\8M.col 0%:46 AM

General Information:

File Name: F:\SPRING\Gravity\Column Design\Frame 8\8M.cel
Project: Gravity System

Column: 8M Engineer: ahm

Code: ACI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

f'e = 4 ksi v = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 16 in Depth = 16 in
Gross section area, Ag = 256 in"2
Ix = 5461.33 in"™4 Iy = ©5461.33 in™4
rz = 4.6188 in ry = 4.6188 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A6lS

Size Diam (in) Area (in"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)

# 3 0.38 0.11 # 4 0.50 g.20 0.31
$# 6 0.75 0.44 7 0.88 0.60 0.79
# 9 1.13 1.00 # 10 1.27 1.27 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Bar selection: Minimum number of bars
Asmin = 0.01 * Rg = 2.56 in"2, Asmax = 0.08 * Ag = 20.48 in~2

Confinement: Tied; #3 tie= with #10 bars, #4 with larger bars.
phi{a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layeout: Rectangular

Pattern: Equal Bar Spacing (Cover to transverse reinforcement)
Total steel area: As = 10.16 in"2 at rho = 3.97%

Minimum clear spacing = 4.22 in

8 #10 Cover = 1.5 in

Service Loads:

Mx @B Top Mx B Bot My B Top My B Bot

No. Case kip k-ft k-ft k-ft k-ft

1 Dead 340.47 0.00 0.00 -4.39 0.00

Live 170.19 0.00 0.00 -2.69 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 48.28 0.00 0.00 -0.31 0.00

2 Dead 340.47 0.00 0.00 -4.39 0.00

Live 138.39 0.00 0.00 -6.69 0.00

Wind 0.00 0.00 0.00 0.00 0.00

EQ 0.00 0.00 0.00 0.00 0.00

Snow 48.28 0.00 0.00 -0.31 0.00

Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Load Combinations:
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 8%\8M.col 0%:46 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 476.66 .00 -6.15 0.00 -173.19 28.179 11.34 13.49 0.00057 0.650
2 476.66 0.00 0.00 173.19 0.00 999.999 11.34 13.49 0.00057 0.650
3 10102 705.01 0.00 -9.73 0.00 -103.33 10.623 15.65 13.49 -0.00041 0.650
4 705.01 0.00 0.00 103.33 0.00 999.999 15.65 13.49 -0.00041 0.650
5 103 656.00 0.00 -8.45 0.00 -121.81 14.408 14.63 13.49 -0.00023 0.650
3 656.00 .00 0.00 121.81 0.00 999.999 14.63 13.49 -0.00023 0.650
7 201 476.66 0.00 -6.15 0.00 -173.19 28.179 11.34 13.49 0.00057 0.650
38 476.66 .00 0.00 173.19 0.00 999.999 11.34 13.49 0.00057 0.650
9 2 U2 654,13 0.00 -16.13 0.00 -122.47 7.594 14.59 13.49 -0.00023 0.650
10 654.13 0.00 0.00 122.47 0.00 999.999 14.59 13.49 -0.00023 0.650
11 2 u3 624,20 .00 -12.45 0.00 -132.59 10.647 13.99 13.49 -0.00011 0.650
12 624.20 0.00 0.00 132.59 0.00 999.999 13.99 13.49 -0.00011 0.650

*** End of output ***
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Column 8P
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12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 09:51:36

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Gravity\Column Design\Frame 8\8P.col

Column: 8P Engineer: ahm

fc = 4 ksi fy =60 ksi Ag =144 in"2

Ec = 3605 ksi Es = 29000 ksi As =1.76in"2

fc = 3.4 ksi Xo =0.00in
e_u=0.003in/in Yo =0.00in

Beta1 =0.85 Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 8%\8P.col 09:51 AM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 8Pp
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 135.60
Live 52.78
Wind 0.00
EQ 0.00
Snow 11.07

2 Dead 135.60
Live 48.32
Wind 0.00
EQ 0.00
snow 11.07

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
F:\SPRING\Gravity\Column Design\Frame 8%\8P.col

em

Page 2
0z/07/14
06:51 AM

License ID: 59919-1033951-4-22545-2CF68

F:\SPRING\Gravity\Column Design\Frame 8\&P.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -2.40 0.00
0.00 -4.66 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.14 0.00
0.00 -2.40 0.00
0.00 -5.08 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.14 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 8%\8P.col 09:51 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 189.84 .00 -3.36 0.00 -54.04 16.082 7.61 §g.75 0.00084 0.650
2 189.84 0.00 0.00 54.04 0.00 999.999 7.61 9.75 0.00084 0.650
3 10102 252.70 0.00 -10.27 0.00 -44.00 4.286 9.77 9.75 -0.00001 0.650
4 252.70 0.00 0.00 44.00 0.00 999.999 9.77 9.75 -0.00001 0,650
5 103 233.21 0.00 -7.32 0.00 -47.81 6.534 5.08 9.75 0.0002z 0.650
3 233.21 .00 0.00 47.81 0.00 999.999 9.08 .75 0.0002z 0.650
7 201 189.84 0.00 -3.36 0.00 -54.04 l6.082 7.61 .75 0.00084 0.650
38 189.84 .00 0.00 54.04 0.00 999.999 7.61 .75 0.00084 0.650
9 2 U2 245.57 0.00 -10.95 0.00 -45.47 4.151 9.51 9.75 0.00007 0,650
10 245.57 0.00 0.00 45.47 0.00 999.999 9.51 9.75 0.00007 0.650
11 2 u3 228.75 .00 -7.75 0.00 -48.58 6.272 8.92 9.75 0.00028 0,650
12 228.75 0.00 0.00 48.58 0.00 999.999 8.92 .75 0.00028 0.650

*** End of output ***
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Column Line 13 Columns

Column 13A.2

12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 15:42:22

P (kip)
600 -
VIS
/ ~
- ~
~ ~
~ .
e N
e B ~
e ~
~ .
s N
v N
/ N
e

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: EASPRING\Gravity\Column Design\Frame 13\13A.2.¢col

Column: 13A.2 Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =144 in"2

Ec = 3605 ksi Es = 29000 ksi As =1.76in"2

fc = 3.4 ksi Xo =0.00in

e _u=0.003in/in Yo =0.00in

Beta1 =0.85 Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix = 1728 in"4
ly = 1728 in"4

Clear cover =1.88 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 13\13A.2.col 03:42 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColum
Licensed to:

n v4.81 (TM)

Penn State University Park.

License ID:

E:\SPRING\Gravity\Column Design\Frame 13\13A.2.col

General Information:

File Name:

Project: Gravity Syst
Column: 13R.2
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Width

Rectangular: 1

Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b)

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover 1.5 in

Service Loads:

No. Case kip
1 Dead 74.75
Live 33.4z2
Wind 0.00
EQ 0.00
Snow 10.89

2 Dead 74.75
Live 25.23
Wind 0.00
EQ 0.00
snow 10.89

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

em

E:\SPRING\Gravity\Column Design\Frame 13\13A.2.col

Engineer: ahm
Units: English

Slenderness:
Column Type:

v = 60 ksi
Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2
Iy = 1728 in"4
ry = 3.4641 in
Yo = 0 in
n~2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20
0.44 7 0.88 0.60
1.00 # 10 1.27 1.27
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.65

=1.22%

Mx B Bot My B Top
k-ft k-ft
0.00 13.26
0.00 6.94
0.00 0.00
0.00 0.00
0.00 1.8¢
0.00 13.26
0.00 7.7¢
0.00 0.00
0.00 0.00
0.00 1.8%

Size Diam ¢

Not considered
Structural

0.08 * Rg = 11.52 in"2

#4 with larger bars.

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

50919-1033951-4-22545-2CF68

Area (in"2)

.31
.79
.56

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow

Page 2
02/06/14
03:42 PM
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 13\13A.2.col 03:42 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 104.65 .00 18.56 -0.00 62.70 3.378 4.36 §g.75 0.00370 0.78%
2 104.65 0.00 0.00 62.70 0.00 999.999 4.36 9.75 0.00370 0.789
3 10102 148.62 0.00 27.95 -0.00 57.04 2.041 6.40 9.75 0.00157 0.650
4 148.62 0.00 0.00 57.04 0.00 999.999 6.40 9.75 0.00157 0.650
5 103 140.54 0.00 25.83 -0.00 57.42 2.223 6.19 .75 0.00173 0.650
3 140.54 .00 0.00 57.42 0.00 999.999 6.19 .75 0.00173 0.650
7 201 104.65 0.00 18.56 -0.00 62.70 3.378 4.36 g.75 0.00370 0.789
38 104.65 .00 0.00 62.70 0.00 999.999 4.36 9.75 0.00370 0.78%
9 2 U2 135.51 0.00 29.26 -0.00 57.63 1.970 6.06 9.75 0.00183 0.650
10 135.51 0.00 0.00 57.63 0.00 999.999 6.06 9.75 0.00183 0.650
11 2 u3 132.35 .00 26.65 -0.00 57.75 2.167 5.98 9.75 0.00189 0,650
12 132.35 0.00 0.00 57.75 0.00 999.999 5.98 9.75 0.00189 0.650

*** End of output ***
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| Structural

Column 13B
P (kip)
600
PR
rs .
-~ ~
- ~
// \\
O @) // \\
// \\
Y // \\
o /

12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 15:53:13

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 13B

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85
Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

fy =60 ksi
Es = 29000 ksi

File: EASPRING\Gravity\Column DesignFrame 13\13B.col

Engineer: ahm

Ag =144 in"2
As =1.76in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center




Final Report ' Structural

STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 13413B.col 03:51 PM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
[o]e) o] 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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Angela Mincemoyer |

Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13B
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 128.26
Live 60.11
Wind 0.00
EQ 0.00
Snow 24.47

2 Dead 128.26
Live 36.91
Wind 0.00
EQ 0.00
snow 24.47

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
E:\SPRING\Gravity\Column Design\Frame 13413B.col

em

Page 2
02/06/14
03:51 PM

License ID: 59919-1033951-4-22545-2CF68

E:\SPRING\Gravity\Column Design\Frame 13\13B.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -5.42 0.00
0.00 -2.50 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.28 0.00
0.00 -5.42 0.00
0.00 -4.91 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.28 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow

Peggy Ryan Williams Center

Page 119




Final Report ' Structural

STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 13413B.col 03:51 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 179.56 .00 -7.59 0.00 -55.14 7.266 7.28 .75 0.00102 0.650
2 179.56 0.00 0.00 55.14 0.00 999.999 7.28 9.75 0.00102z 0.650
3 10102 262.32 0.00 -10.64 0.00 -41.85 3.931 10.12 9.75 -0.00011 0.650
4 262.32 0.00 0.00 41.85 0.00 999.999 10.12 9.75 -0.00011 0.650
5 103 253.17 0.00 -9.45 0.00 -43.90 4.644 9.79 9.75 -0.00001 0.650
3 253.17 .00 0.00 43.90 0.00 999.999 9.79 .75 -0.00001 0.650
7 201 179.56 0.00 -7.59 0.00 -55.14 7.266 7.28 9.75 0.0010z 0.650
38 179.56 .00 0.00 55.14 0.00 999.999 7.28 .75 0.0010z 0.650
9 2 U2 225.20 0.00 -14.50 0.00 -49.18 3.391 8.80 9.75 0.00033 0.650
10 225.20 0.00 0.00 49.18 0.00 999.999 8.80 9.75 0.00033 0.650
11 2 u3 229.97 .00 -11.8¢ 0.00 -48.37 4.078 8.96 9.75 0.0002¢ 0,650
12 229.97 0.00 0.00 48.37 0.00 999.999 8.96 9.75 0.00026 0.650

*** End of output ***
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Structural

Column 13C
P (kip)
700
O 0 0 L i S
e ~
Y // \\
_I_ v N
X 7/ + \

12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/07/14

Time: 10:24:44

120
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 13C

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Gravit\Column Design\iFrame 13V13C.col

Engineer: ahm
Ag =144 in"2
As =264in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 3.00 in

6 #6 bars

rho =1.83%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center




Final Report ' Structural

STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14
F:\SPRING\Gravity\Column Design\Frame 13413C.col 10:24 AM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
[o]e) o] 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13C
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

6 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 159.87
Live 64.95
Wind 0.00
EQ 0.00
Snow 29.39

2 Dead 159.87
Live 46.10
Wind 0.00
EQ 0.00
snow 29.39

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
F:\SPRING\Gravity\Column Design\Frame 13413C.col

em

Page 2
0z/07/14
10:24 AM

License ID: 59919-1033951-4-22545-2CF68

F:\SPRING\Gravity\Column Design\Frame 13\13C.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing (Cover

ks = 2.64 in~2 at rho

3.00 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

to transverse reinforcement)

= 1.83%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -0.66 0.00
0.00 -0.80 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.85 0.00
0.00 -0.66 0.00
0.00 -2.20 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.85 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/07/14

F:\SPRING\Gravity\Column Design\Frame 13413C.col 10:24 AM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 223.82 .00 -0.92 0.00 -51.24 55.450 8.34 §9.75 0.00051 0.650
2 223.82 0.00 0.00 57.61 0.00 999.999 8.34 9.75 0.00051 0.650
3 10102 310.46 0.00 -2.50 0.00 -34.73 13.908 11.13 9.75 -0.00037 0.650
4 310.46 0.00 0.00 38.31 0.00 999.999 11.19 9.75 -0.00039 0.650
5 103 303.82 0.00 -2.95 0.00 -36.46 12.351 10.90 9.75 -0.00032 0.650
3 303.82 .00 0.00 40.24 0.00 999.999 10.9¢ .75 -0.00033 0.650
7 201 223.82 0.00 -0.92 0.00 -51.24 55.450 8.34 9.75 0.00051 0.650
38 223.82 .00 0.00 57.61 0.00 999.999 8.34 .75 0.00051 0.650
9 2 U2 280.30 0.00 -4.74 0.00 -41.92 8.849 10.11 9.75 -0.00011 0.650
10 280.30 0.00 0.00 46.41 0.00 999.999 10.15 9.75 -0.00012 0.650
11 2 u3 284.97 .00 -4.35 0.00 -40.91 9.401 10.2¢ 9.75 -0.00015 0,650
12 284.97 0.00 0.00 45.26 0.00 999.999 10.31 9.75 -0.00016 0.650

*** End of output ***
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Column 13E
P (kip)
600 +
7 AN
/ ~
- ~
- ™~
// \\
@] 0] e 1 o
// \\
Yy // \\
_I_X / \

12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 16:11:11

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: EASPRING\Gravity\Column DesignFrame 13V13E.col

Column: 13E Engineer: ahm

fc = 4 ksi fy =60 ksi Ag =144 in"2

Ec = 3605 ksi Es = 29000 ksi As =1.76in"2

fc = 3.4 ksi Xo =0.00in
e_u=0.003in/in Yo =0.00in

Beta1 =0.85 Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center

Structural




Final Report ' Structural

STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 13\13E.col 04:09 PM
Co0000 ]
[elo] 00 [ele]
00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
[o]e) o] 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
oo 0 co o0 ©o 00 oo co oo oo felsl co ©o oo
00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13E
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 132.52
Live 60.67
Wind 0.00
EQ 0.00
Snow 9.81

2 Dead 132.52
Live 40.63
Wind 0.00
EQ 0.00
snow 9.81

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
E:\SPRING\Gravity\Column Design\Frame 13\13E.col

em

Page 2
02/06/14
04:09 PM

License ID: 59919-1033951-4-22545-2CF68

E:\SPRING\Gravity\Column Design\Frame 13\13E.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 0.869 0.00
0.00 0.10 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.27 0.00
0.00 0.69 0.00
0.00 1.72 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 .27 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 13\13E.col 04:09 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 185.53 .00 0.97 -0.00 54.51 56.432 7.47 .75 0.000%2 0.650
2 185.53 0.00 0.00 54.51 0.00 999.999 7.47 9.75 0.000%2 0.650
3 10102 261.00 0.00 1.12 -0.00 42.15 37.536 10.07 9.75 -0.00010 0.650
4 261.00 0.00 0.00 42.15 0.00 999.999 10.07 9.75 -0.00010 0.650
5 103 235.39 0.00 1.36 -0.00 47.41 34.864 9.15 .75 0.00020 0.650
3 235.39 .00 0.00 47.41 0.00 999.999 9.15 .75 0.00020 0.650
7 201 185.53 0.00 0.97 -0.00 54.51 56.432 7.47 .75 0.000%2 0.650
38 185.53 .00 0.00 54.51 0.00 999.999 7.47 .75 0.000%2 0.650
9 2 U2 228.94 0.00 3.72 -0.00 48.55 13.069 8.93 9.75 0.00028 0.650
10 228.94 0.00 0.00 48.55 0.00 999.999 8.93 9.75 0.00028 0.650
11 2 u3 215.35 .00 2.98 -0.00 50.72 17.019 8.46 9.75 0.00046 0,650
12 215.35 0.00 0.00 50.72 0.00 999.999 8.46 9.75 0.00046 0.650

*** End of output ***
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12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 16:30:55

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 13H

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85
Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

fy =60 ksi
Es = 29000 ksi

File: EASPRING\Gravity\Column Design\Frame 13V13H.col

Engineer: ahm

Ag =144 in"2
As =1.76in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 13%\13H.col 04:30 PM
Co0000 ]
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00000 00000G X3 00000 et 0 0o O 00000SOTOG o 00000
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00000 00 [ele) [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00 000000 [elo] 00 [e]e) [ele] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
o] 00 00 [elo] 00 00 [e]e) [ele] o] 00 [o]e) [o]e) fele]) [ele] 00 [o]e)
00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.

Peggy Ryan Williams Center | Page 130




Final Report

Angela Mincemoyer |

Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13H
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 100.85
Live 53.76
Wind 0.00
EQ 0.00
Snow 8.77

2 Dead 100.85
Live 34.54
Wind 0.00
EQ 0.00
snow 8.77

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
E:\SPRING\Gravity\Column Design\Frame 13%\13H.col

em

Page 2
02/06/14
04:30 PM

License ID: 59919-1033951-4-22545-2CF68

E:\SPRING\Gravity\Column Design\Frame 13\13H.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -1.65 0.00
0.00 -0.64 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.20 0.00
0.00 -1.65 0.00
0.00 -1.74 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.20 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 13%\13H.col 04:30 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 141.19 .00 -2.31 0.00 -57.39 24.843 6.21 .75 0.00171 0.650
2 141.19 0.00 0.00 57.39 0.00 999.999 6.21 9.75 0.00171 0.650
3 10102 211.4z2 0.00 -3.10 0.00 -51.29 16.523 8.32 .75 0.00051 0.650
4 211.42 0.00 0.00 51.29 0.00 999.999 8.32 9.75 0.00051 0.650
5 103 188.81 0.00 -2.94 0.00 -54.15 18.419 7.57 9.75 0.00086 0.650
3 188.81 .00 0.00 54.15 0.00 999.999 7.57 .75 0.00086 0.650
7 201 141.19 0.00 -2.31 0.00 -57.39 24.843 6.21 9.75 0.00171 0.650
38 141.19 .00 0.00 57.39 0.00 999.999 6.21 .75 0.00171 0.650
9 2 U2 180.67 0.00 -4.86 0.00 -55.03 11.313 7.31 9.75 0.00100 0.650
10 180.67 0.00 0.00 55.03 0.00 999.999 7.31 9.75 0.00100 0.650
11 2 u3 169.59 .00 -4.04 0.00 -55.8¢ 13.827 6.99 9.75 0.00119 0.650
12 169.59 0.00 0.00 55.86 0.00 999.999 6.99 9.75 0.00119 0.650

*** End of output ***
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12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 16:34:35

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 13K

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85
Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

fy =60 ksi
Es = 29000 ksi

File: EASPRING\Gravity\Column DesignFrame 13V13K.col

Engineer: ahm

Ag =144 in"2
As =1.76in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 134\13K.col 04:34 PM
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00000 00 000000 00000 [elele} 00000 © e} fele} et} 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13K
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b)

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover = 1.5 in

Service Loads:

No. Case kip
1 Dead 145.64
Live 71.75
Wind 0.00
EQ 0.00
Snow 11.98

2 Dead 145.64
Live 57.91
Wind 0.00
EQ 0.00
snow 11.98

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
E:\SPRING\Gravity\Column Design\Frame 134\13K.col

em

Page 2
02/06/14
04:34 PM

License ID: 59919-1033951-4-22545-2CF68

E:\SPRING\Gravity\Column Design\Frame 13\13K.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing (Cover

ks = 1.76 in"2 at rho

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

to transverse reinforcement)

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 3.05 0.00
0.00 1.89 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.30 0.00
0.00 3.05 0.00
0.00 2.60 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.30 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 134\13K.col 04:34 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 203.90 .00 4.27 -0.00 52.32 12.253 8.07 .75 0.00062 0.650
2 203.90 0.00 0.00 52.32 0.00 999.999 8.07 9.75 0.00062 0.650
3 10102 295.56 0.00 6.83 -0.00 32.89 4.813 11.36 9.75 -0.00043 0.650
4 295.56 0.00 0.00 32.89 0.00 999.999 11.3% 9.75 -0.00043 0.650
5 103 265.69 0.00 6.03 -0.00 41.05 6.807 10.24 9.75 -0.00014 0.650
3 265.69 .00 0.00 41.05 0.00 999.999 10.24 .75 -0.00014 0.650
7 201 203.90 0.00 4.27 -0.00 52.32 12.253 8.07 .75 0.00062 0.650
38 203.90 .00 0.00 52.32 0.00 999.999 8.07 .75 0.0006z 0.650
9 2 U2 273.41 0.00 7.97 -0.00 39.13 4.909 10.53 9.75 -0.00022 0.650
10 273.41 0.00 0.00 39.13 0.00 999.999 10.53 9.75 -0.00022 0.650
11 2 u3 251.85 .00 6.74 -0.00 44.18 6.555 9.74 9.75 0.00000 0,650
12 251.85 0.00 0.00 44.18 0.00 999.999 9.74 .75 0.00000 0.650

*** End of output ***

Peggy Ryan Williams Center | Page 136




Final Report

Angela Mincemoyer

| Structural

Column 13N
P (kip)
600
PR
rs .
-~ ~
- ~
// \\
O @) // \\
// \\
Y // \\
o /

12x121in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 02/06/14

Time: 16:38:35

-200 -

90
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Gravity System
Column: 13N

f'c = 4 Kksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003in/in

Beta1 =0.85
Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

fy =60 ksi
Es = 29000 ksi

File: EASPRING\Gravity\Column Design\Frame 13V13N.col

Engineer: ahm

Ag =144 in"2
As =1.76in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.72in

4 #6 bars

rho =1.22%
Ix=1728 in"4
ly = 1728 in"4

Clear cover=1.88 in

Peggy Ryan Williams Center
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14
E:\SPRING\Gravity\Column Design\Frame 13413N.col 04:37 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPCOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
respensibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all respensibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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Structural

STRUCTUREPOINT - spColum
Licensed to:

General Information:

File Name:

Project: Gravity Syst
Column: 13N
Code: ACI 318-11

Run Cptien: Design
Run Axis: Biaxial

Material Properties:

f'e 4 ksi
Ec 3605 ksi
Ultimate strain
Betal 0.85

0.00

Section:

Rectangular: Width = 1
Grogs section area,
Ix 1728 inn4

rx 3.4641 in

Xo 0 in

Ag

Reinforcement:

Bar set:
Size Diam

ASTM R615
(in}

Area (1

0.38
0.75
1.13
1.69
Bar selection:
Asmin = 0.01 * Rg = 1.

Confinement:
phi(a) = 0.8,

Tied;
phi(b

Layeout: Rectangular

Pattern: Equal Bar Spa
Total steel area:
Minimum clear spacing

4 #6 Cover 1.5 in

Service Loads:

No. Case kip
1 Dead 124.43
Live 48.01
Wind 0.00
EQ 0.00
Snow 10.46

2 Dead 124.43
Live 43.79
Wind 0.00
EQ 0.00
snow 10.4¢

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

n v4.81 (TM)

Penn State University Park.
E:\SPRING\Gravity\Column Design\Frame 13413N.col

em

Page 2
02/06/14
04:37 PM

License ID: 59919-1033951-4-22545-2CF68

E:\SPRING\Gravity\Column Design\Frame 13\13N.col

Engineer: ahm
Units: English

Not considered
Structural

Slenderness:
Column Type:

v = 60 ksi

Es = 29000 ksi
3 in/in
2 in Depth = 12 in
= 144 in~2

Iy = 1728 in"4

ry = 3.4641 in

Yo = 0 in
n~2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
0.11 # 4 0.50 0.20 0.31
0.44 7 0.88 0.60 0.79
1.00 # 10 1.27 1.27 1.56
2.25 # 18 2.26 4.00

44 in~2,

#3 ties with #10 bars,
c) o=

0.9, phif(

cing

6.75 in

Minimum number of bars
Asmax

0.08 * Rg = 11.52 in"2

#4 with larger bars.
0.65

(Cover to transverse reinforcement)
ks = 1.76 in"2 at rho

=1.22%

Mx B Bot My B Top My B Bot
k-ft k-ft k-ft
0.00 -5.74 0.00
0.00 -4.04 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.55 0.00
0.00 -5.74 0.00
0.00 -4.41 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 -0.55 0.00

1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3

Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/06/14

E:\SPRING\Gravity\Column Design\Frame 13413N.col 04:37 PM
U3 = 1.200*Dead + 1.000%Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

Factored Loads and Moments with Ceorresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-It k-ft k-ft k-ft in in
1 1701 174.20 .00 -8.04 0.00 -55.55 6.913 7.12 §.75 0.00111 0.650
2 174.20 0.00 0.00 55.55 0.00 999.999 7.12 9.75 0.00111 0.650
3 10102 231.36 0.00 -13.63 0.00 -48.13 3.532 5.01 .75 0.00025 0.650
4 231.3¢6 0.00 0.00 48.13 0.00 999.999 95.01 9.75 0.00025 0.650
5 103 214.06 0.00 -11.81 0.00 -50.91 4.311 8.41 9.75 0.00048 0.650
3 214.06 .00 0.00 50.91 0.00 999.999 8.41 .75 0.00048 0.650
7 201 174.20 0.00 -8.04 0.00 -55.55 6.913 7.12 9.75 0.00111 0.650
38 174.20 .00 0.00 55.55 0.00 999.999 7.12 .75 0.00111 0.650
9 2 U2 224.61 0.00 -14.22 0.00 -49.27 3.465 8.78 9.75 0.00033 0.650
10 224.61 0.00 0.00 49.27 0.00 999.999 8.78 9.75 0.00033 0.650
11 2 u3 209.84 .00 -12.18 0.00 -51.51 4.230 8.27 9.75 0.00054 0,650
12 209.84 0.00 0.00 51.51 0.00 999.999 8.27 9.75 0.00054 0.650

*** End of output ***
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Appendix B.1: Lateral Load Calculations

Seismic Loads

Seismic Design Values
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Wind Loads
Wind Design Values

Wind Load Calculations Per ASCE7-10

*Using MWFRS Procedule

Risk Category 1
Basic Wind Speed Vv 120 mph
Wind Directionality Factor Ky 0.85
Exposure Category B
Topographic Factor K, 1.0
Rigid Structure
n, =43.5/(h"0.9) 1.0 Hz
Gust Effect Factor G 0.85 (conservative)
Internal Pressure Coefficient GC,i 0.18
-0.18
De 0 d o
eight above
aro 4 0 0 0
Garden Level 0 1200 7.0 0.57 17.86 27.88
Level 1 13.33 1200 7.0 0.57 17.86 27.88
Level 2 26.67 1200 7.0 0.68 21.23 27.88
Level 3 40.00 1200 7.0 0.76 23.83 27.88
Roof 69.25 1200 7.0 0.89 27.88 27.88

Equations Used:
p=0qGC, - q(GC;) (psf)
Force =p*Area (k)
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North-South Direction

Windward Wall Cp,= 0.80 L= 110 ft
Leeward Wall Co= -0.50 = 229 ft
L/B=  0.48

p (psf) Area(sf) Force (k)

a Garden Level 17.86 0.85 0.80
= Level 1 17.86 0.85 0.80 - - 12.15 3052.6 37.1
% Level 2 21.23 0.85 0.80 = = 14.43 3052.6 44.1
g Level 3 23.83 0.85 0.80 = = 16.21 4875.4 79.0
Roof 27.88  0.85 0.80 27.88 -0.18 23.98 3349.1 80.3
Garden Level 27.88 0.85 -0.50 = = -11.85 1527.4 -18.1
& Level 1 27.88 0.85 -0.50 - - -11.85 3052.6 -36.2
<§t Level 2 27.88 0.85 -0.50 = = -11.85 3052.6 -36.2
E Level 3 27.88 0.85 -0.50 = = -11.85 4875.4 -57.8
Roof 27.88 _ 0.85 -0.50 27.88 0.18 -16.87  3349.1 -56.5

Wind Load Base Shear & Overturning Moment

Force (k) Story Shear (k) Overturning Moment (ft-k)
Garden Level 36.6 463.7 0.0
Level 1 73.2 427.0 976.4
Level 2 80.2 353.8 2139.8
Level 3 136.8 273.6 5471.3
Roof 136.8 136.8 9472.8
Total 463.7 18060.3
East-West Direction
Windward Wall Cp= 0.80 L= 229 ft
Leeward Wall Cp= -0.30 B= 110 ft
L/B= 2.08

p (psf) Area(sf) Force (k)

a Garden Level 17.86 0.85 0.80 = = 12.15 733.7 8.9
< Level 1 17.86 0.85 0.80 = = 12.15 1466.3 17.8
% Level 2 21.23 0.85 0.80 = = 14.43 1466.3 21.2
§ Level 3 23.83 0.85 0.80 = = 16.21 2341.9 38.0
Roof 27.88 0.85 0.80 27.88 -0.18 23.98 1608.8 38.6
Garden Level 27.88 0.85 -0.30 = = -7.01 733.7 -5.1
2 Level 1 27.88 0.85 -0.30 = = -7.01 1466.3 -10.3
<§( Level 2 27.88 0.85 -0.30 = = -7.01 1466.3 -10.3
E Level 3 27.88 0.85 -0.30 = = -7.01 2341.9 -16.4
Roof 27.88 0.85 -0.30 27.88 0.18 -12.03 1608.8 -19.4

Wind Load Base Shear & Overturning Moment

Force (k) Story Shear (k) Overturning Moment (ft-k)
Garden Level 14.1 185.9 0.0
Level 1 28.1 171.9 374.5
Level 2 31.5 143.8 838.8
Level 3 54.4 112.3 2175.3
Roof 57.9 57.9 4011.7
Total 185.9 7400.3
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Appendix B.2: Determination of Frame Stiffness’s

Determination of Stiffness

P (k) A(in)

East-West

Peggy Ryan Williams Center
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Appendix B.3: Center of Mass and Center of Rigidity

Center of Mass

Weight (pcf)

[orpsfifno Thickness(ft) Width(ft)  Length(ft)  Area(sf)  Weight(k)y .=t nXdim DistinY-dir

from (0,0) (ft) from (0,0) (ft)

Weight*Dx  Weight*Dy

thickness]

Slab 150.0 0.4 - = 1863.4 104.8 10.1 70.9 1056.9 7428.7
150.0 0.4 = = 1651.9 929 42.2 63.0 3918.0 5849.8
150.0 0.4 = = 7692.2 432.7 101.3 47.4 43845.6 20516.6
150.0 0.4 - - 9951.8 559.8 189.5 55.8 106080.0 31231.6

Slab Openings 150.0 0.4 - - -70.0 -3.9 50.3 59.3 -197.9 -233.7
150.0 0.4 - - -134.3 -7.6 74.2 53.4 -560.6 -403.6
150.0 0.4 - - -67.8 -3.8 94.0 48.7 -358.7 -185.7
150.0 0.4 - - -387.9 -21.8 158.5 96.7 -3458.2 -2109.8
150.0 0.4 - - -406.9 -22.9 158.5 54.2 -3628.1 -1240.6
150.0 0.4 > = -69.8 =51 188.2 18.5 -739.2 -72.7
150.0 0.4 = = -65.1 Y 218.3 13.2 -798.6 -48.3

Joists 41.7 - - - 1863.4 77.7 10.1 70.9 783.5 5507.1

41.7 - - - 1651.9 68.9 42.2 63.0 2904.5 4336.7
41.7 - - - 7692.2 320.8 101.3 47.4 32504.2 15209.6
41.7 - - - 9951.8 415.0 189.5 55.8 78640.6 23153.0
Joist Openings 41.7 - - - -70.0 -2.9 50.3 59.3 -146.7 -173.2
41.7 - - - -134.3 =5.6 74.2 53.4 -415.6 -299.2
41.7 > > = -67.8 =243 94.0 48.7 -265.9 -137.7
41.7 = = = -387.9 -16.2 158.5 96.7 -2563.7 -1564.1
41.7 - - - -406.9 -17.0 158.5 54.2 -2689.6 -919.7
41.7 - - - -69.8 -2.9 188.2 18.5 -548.0 -53.9
41.7 - - - -65.1 -2.7 218.3 13.2 -592.0 -35.8

Columns 150.0 1.5 1.5 6.7 10.0 2.2 1.1 95.8 2.4 215.4
150.0 1.5 15 6.7 10.0 2.2 11 83.3 2.4 187.3
150.0 1.5 $1%5) 6.7 10.0 2.2 11 55.3 2.4 124.5
150.0 15 L3 133 20.0 4.5 6.0 94.4 27.0 424.8
150.0 L5 1.5 13.3 20.0 4.5 6.0 81.8 27.0 367.8
150.0 1.5 1.5 13.3 20.0 4.5 6.0 54 27.0 242.9
150.0 1.5 1.5 13.3 20.0 4.5 38.3 86.3 172.4 388.4
150.0 1.5 1.5 13.3 20.0 4.5 33.8 68.3 152.2 307.0
150.0 1.5 1.5 13.3 20.0 4.5 28.8 48.3 129.7 217.1
150.0 1.5 15 6.7 10.0 2.2 27.3 41.8 61.3 94.1
150.0 1.5 $1%5) 13.3 20.0 4.5 71.8 91.2 323.2 410.1
150.0 15 L3 133 20.0 4.5 68.8 78.8 309.3 354.3
150.0 15 15 13.3 20.0 4.5 64.3 60.8 289.1 273.3
150.0 L5 1.5 13.3 20.0 4.5 57.3 33.4 257.9 150.3
150.0 L5 1.5 13.3 20.0 4.5 57.7 223 259.5 100.5
150.0 1.5 1.5 13.3 20.0 4.5 49.9 223 224.6 100.5
150.0 1.5 1.5 13.3 20.0 4.5 101.7 95.4 457.4 429.3
150.0 1.5 15 13.3 20.0 4.5 95.8 72.0 431.1 323.9
150.0 1.5 L 13.3 20.0 4.5 L3 54.0 410.9 242.9
150.0 15 L35 13.3 20.0 4.5 84.4 26.7 379.8 120.0
150.0 15 15 13.3 20.0 4.5 84.5 1.0 380.2 4.5
150.0 15 1.5 13.3 20.0 4.5 130.0 99.4 584.9 447.3
150.0 L5 1.5 13.3 20.0 4.5 121.5 65.5 546.6 294.7
150.0 1.5 1.5 13.3 20.0 4.5 117.0 47.5 526.4 213.7
150.0 1.5 1.5 13.3 20.0 4.5 110.1 20.3 495.3 91.1
150.0 1.5 15 13.3 20.0 4.5 110.2 1.0 495.6 4.5
150.0 1.5 15 13.3 20.0 4.5 142.0 60.5 638.8 272.2
150.0 15 L35 133 20.0 4.5 142.0 47.9 638.8 215.6
150.0 15 il 13.3 20.0 4.5 142.0 23.4 638.8 105.4
150.0 15 iL3 13.3 20.0 4.5 142.0 12.3 638.8 55.1
150.0 1.5 1.5 13.3 20.0 4.5 142.0 2.9 638.8 13.1
150.0 1.5 1.5 13.3 20.0 4.5 174.5 106.0 785.1 476.9
150.0 1.5 1.5 13.3 20.0 4.5 174.5 80.9 785.1 364.0
150.0 1.5 15 13.3 20.0 4.5 174.5 60.5 785.1 272.2
150.0 1.5 15 13.3 20.0 4.5 174.5 47.9 785.1 215.6
150.0 15 15 133 20.0 4.5 174.5 323 785.1 145.1
150.0 15 i3 13.3 20.0 4.5 174.5 234 785.1 105.4
150.0 15 L3 13.3 20.0 4.5 174.5 23 785.1 10.5
150.0 L5 1.5 13.3 20.0 4.5 191.5 106.0 861.5 476.9
150.0 1.5 1.5 13.3 20.0 4.5 191.5 80.9 861.5 364.0
150.0 1.5 1.5 13.3 20.0 4.5 191.5 60.5 861.5 272.2
150.0 1.5 15 13.3 20.0 4.5 191.5 47.9 861.5 215.6
150.0 1.5 15 13.3 20.0 4.5 191.5 3 861.5 145.1
150.0 15 15 13.3 20.0 4.5 191.5 23.4 861.5 105.4
150.0 15 L3 13.3 20.0 4.5 191.5 2,3 861.5 10.5
150.0 15 L3 13.3 20.0 4.5 216.5 106.0 974.0 476.9
150.0 1.5 1.5 13.3 20.0 4.5 216.5 80.9 974.0 364.0
150.0 1.5 1.5 13.3 20.0 4.5 216.5 60.5 974.0 272.2
150.0 1.5 1.5 13.3 20.0 4.5 216.5 47.9 974.0 215.6
150.0 1.5 15 13.3 20.0 4.5 216.5 B2 974.0 145.1
150.0 1.5 L3 13.3 20.0 4.5 216.5 23.4 974.0 105.4
150.0 15 15 13.3 20.0 4.5 216.5 2253 974.0 10.5
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150.0 i3 L3 13.3 20.0 4.5 237.0 107.8 1066.2 485.1
150.0 15 15 13.3 20.0 4.5 237.0 80.9 1066.2 364.0
Beams 150.0 2.0 2.7 39.0 104.0 31.9 19.2 91.2 610.5 2903.7
150.0 2.0 2.7 36.5 97.3 29.8 17.7 79.0 526.6 2354.9
150.0 2.0 2.7 29.2 77.8 23.8 14.2 52.0 337.5 1238.6
150.0 2.0 1.0 104.8 104.8 32.1 90.2 93.8 2894.8 3009.9
150.0 2.0 1.0 86.8 86.8 26.6 99.5 22.9 2643.4 608.8
150.0 2.0 1.0 32.0 32.0 9.8 158.3 60.5 1551.6 592.9
150.0 2.0 1.0 32.0 32.0 9.8 158.3 47.9 1551.6 469.6
Girders 150.0 2.0 1.0 54.6 54.6 16.7 6.0 73.5 100.3 1228.6
150.0 2.0 2.5 52.8 131.9 40.4 333 66.5 1346.1 2685.7
150.0 2.0 2.5 59.5 148.8 45.6 64.6 62.3 2942.1 2835.8
150.0 2.0 2.5 11.0 27.5 8.4 57.6 27.9 485.0 235.1
150.0 2.0 22,3 70.8 177.1 54.2 93.0 61.0 5043.5 3308.1
150.0 2.0 2.5 25.1 62.7 19.2 84.5 14.0 1622.8 268.9
150.0 2.0 2.5 81.6 204.0 62.5 120.0 59.8 7495.4 3737.3
150.0 2.0 2.5 18.8 46.9 14.4 110.2 10.9 1581.5 156.7
150.0 2.0 2.5 80.2 200.4 61.4 142.0 43.5 8715.7 2669.9
150.0 2.0 2.0 105.8 211.5 64.8 174.5 55.2 11302.7 3573.3
150.0 2.0 2.0 105.2 210.3 64.4 191.5 55.4 12335.4 3569.7
150.0 2.0 2.0 105.8 211.5 64.8 216.5 55.2 14023.1 3573.3
150.0 2.0 2.0 39.7 79.3 243 237.0 87.0 5758.2 2113.8
Exterior Walls
North Walls
13.9 - - - 648.7 9.0 20.3 97.9 183.1 882.8
12.9 = = = 639.4 8.2 138.5 99.1 1142.3 817.4
12.0 = = = 1712.0 20.5 138.5 99.1 2845.3 2035.9
28.0 - - - 103.6 2.9 158.2 72.1 458.9 209.2
176.5 - - - 34.3 6.1 232.4 109.4 1406.6 662.1
East Walls
12.0 = = = 121.9 i 236.4 87.9 345.8 128.6
12.9 - - - 341.4 4.4 234.4 55.6 1032.3 2449
176.5 - - - 178.7 31.5 2329 32.1 7347.0 1012.6
28.0 = = = 267.8 7.5 232.9 17.1 1746.1 128.2
South Walls
12.9 - - - 231.2 3.0 202.7 1.4 604.6 4.2
12.0 - - - 193.6 2.3 157.9 1.4 366.9 33
28.0 = = = 463.0 13.0 96.2 1.3 1247.1 16.9
12.0 s = = 307.6 3.7 96.2 13 355.1 4.8
12.0 - = = 627.8 7.5 27.9 41.0 210.2 308.9
West Walls
12.9 - - - 482.3 6.2 0.3 65.6 1.9 408.1
28.0 = = = 225.2 6.3 0.3 92.8 19 585.1
28.0 - = - 209.3 5.9 49.7 12.2 291.2 715
176.5 - - - 120.3 21.2 49.7 12.2 1054.9 258.9
Totals 3054.3 386925.5 167082.0

Center of Mass
X - Direction 126.7
Y - Direction 54.7
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Center of Rigidity
Center of Rigidity
Stiffness, k Distin X-dirn Distin Y-dirn K*Dx
(k/in) from (0,0) (ft) from (0,0) (ft)

6 333.3 64.8 - 21583.3 -

£ 5 8 322.6 120.2 - 38776.8 -

23 10 588.2 174.7 - 102763.5 =

13 588.2 216.7 - 127469.4 -
= D 238.1 - 75.9 - 18082.9
= E 256.4 - 47.9 - 12286.4
§ G 238.1 - 57.9 - 13784.8
e K 243.9 - 23.4 - 5711.5

Sk*Dx=  290593.0
Skys= 18324

Xr = 158.59 ft

Sk*Dy=  49865.5

Skew= 9765 Yr= 51.07 ft
EW™ .
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Appendix B.4: Wind Load Cases
Wind Load Input Values

Distribution of Level 1 Story Shear Force

N-S E-W
Center of Rigidity 158.6 ft 51.1 ft
Center of Mass 126.7 ft 54.7 ft
|CR-CM| = 31.9 ft 3.6 ft
|
By 229.0 ft
0.15 By 34.4 ft
Bx 110.0 ft
0.15 Bx 16.5 ft

Peggy Ryan Williams Center
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Wind Case 1
North-South

Wind Case 1: North-South

Fus (kip) 4637  eps(ft)  31.9
Few (kip) 0.0 epw (ft) 0.0
Mys (k-ft) 14787.2

Mew (k-ft) 0.0

Angela Mincemoyer

Structural

Torsional  Total

k (k/in) kd? J=5kd®>  Shear Shear

(kip) (kip)

6 333.3 1832.4 - 84.4 93.84 2935150.7 5896874.7 78.4 162.8

g e 8 322.6 1832.4 - 81.6 38.38  475153.6 5896874.7 31.0 112.7

S 8 10 588.2 1832.4 - 148.9 -16.11  152677.9 5896874.7 -23.8 125.1

13 588.2 1832.4 - 148.9 -58.11 1986379.6 5896874.7 -85.7 63.1

e D 238.1 = 976.5 0.0 24.88  147415.6 5896874.7 14.9 14.9

= E 256.4 - 976.5 0.0 -3.15 2541.6 5896874.7 -2.0 -2.0

*§ G 238.1 - 976.5 0.0 6.83 11108.9 5896874.7 4.1 4.1

= K 243.9 = 976.5 0.0 -27.65 1864469 5896874.7 -16.9 -16.9
East-West

Wind Case 1: East-West

Fus (kip) 0.0 eys (ft) 0.0

Few (kip) 1859  egy (ft) 3.6
Mys (k-ft) 0.0
Mew (k-ft)  674.9

sk sk Direct Torsional  Total

Frame  k(k/in) S o Shear Shear Shear

(kfin) (K/in)iip) (kip) __(kip)

6 333.3 1832.4 - 0.0 93.84 2935150.7 5896874.7 3.6 3.6

-F;. E 8 322.6 1832.4 - 0.0 38.38 475153.6 5896874.7 14 1.4
28 10 588.2 1832.4 - 0.0 -16.11  152677.9 5896874.7 -1.1 -1.1
13 588.2 1832.4 - 0.0 -58.11 1986379.6 5896874.7 -3.9 -3.9

= D 238.1 - 976.5 45.3 24.88 147415.6 5896874.7 0.7 46.0
g E 256.4 s 976.5 48.8 -3.15 2541.6 5896874.7 -0.1 48.7
*§ G 238.1 - 976.5 45.3 6.83 11108.9 5896874.7 0.2 45.5
= K 243.9 - 976.5 46.4 -27.65 186446.9 5896874.7 -0.8 45.7
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Wind Case 2
North-South + 0.15By

Wind Case 2: North-South + 0.15 By

0.75Fy (kip) 347.8 ey (ft)  66.2
0.75Few (kip) 0.0 epy (ft) 0.0
Mys (k-ft)  23036.4
Mew (k-ft) 0.0

sk sk Torsional

Frame  k(k/in) S o kd? J=Skd®>  Shear

(k/in) (k/in) )
6 333.3 1832.4 - 63.3 93.84 2935150.7 5896874.7 122.2 185.5
"é g 8 322.6 1832.4 - 61.2 38.38 475153.6  5896874.7 48.4 109.6
§ 3 10 588.2 1832.4 - 111.6 -16.11 152677.9 5896874.7 -37.0 74.6
13 588.2 1832.4 - 111.6 -58.11 1986379.6 5896874.7 -133.5 -21.9
+ D 238.1 - 976.5 0.0 24.88 147415.6  5896874.7 23.1 23.1
é E 256.4 - 976.5 0.0 -3.15 2541.6 5896874.7 -3.2 -3.2
"§ G 238.1 - 976.5 0.0 6.83 11108.9 5896874.7 6.4 6.4
- K 243.9 - 976.5 0.0 -27.65 186446.9 5896874.7 -26.3 -26.3

North-South - 0.15By

Wind Case 2: North-South - 0.15 By

0.75Fys (kip)  347.8 ey (ft) -2.5
0.75Fgy (kip) 0.0  eqy (ft) 0.0
Mys (k-ft)  -855.5
Mgy (k-ft) 0.0

Direct Torsional  Total

Frame  k (k/in) zk_EW Shear kd? J=5kd? Shear  Shear

(/in)— (kip) (kip) (kip)

6 333.3 18324 = 63.3 93.84 2935150.7 5896874.7  -4.5 58.7

g s 8 322.6 18324 = 61.2 38.38  475153.6 5896874.7  -1.8 59.4
S 8 10 588.2 1832.4 - 111.6 -16.11  152677.9 5896874.7 1.4 113.0
13 5832  1832.4 . 111.6  -58.11 1986379.6 5896874.7 5.0 116.6

= D 238.1 = 976.5 0.0 24.88 1474156 5896874.7  -0.9 -0.9
= E 256.4 = 976.5 0.0 -3.15 2541.6  5896874.7 0.1 0.1
*5 G 238.1 = 976.5 0.0 6.83 11108.9 5896874.7  -0.2 -0.2
o K 243.9 = 976.5 0.0 -27.65  186446.9 5896874.7 1.0 1.0
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East-West + 0.15By

Wind Case 2: East-West + 0.15 Bx

0.75Fys (kip) 0.0 ens (ft) 0.0
0.75 Few (kip)  139.4 ey (ft)  20.1
Mys (k-ft) 0.0
Mew (k-ft)  2806.8

sk Sk Direct d Torsional  Total

k (k/in) - F¥  Shear . kd? J=Skd>  Shear  Shear

(kin) — (kfin) gy M) (kip) __(kip)

6 333.3 18324 - 0.0 93.84 2935150.7 5896874.7  14.9 14.9

£ € 8 3226 18324 - 0.0 3838  475153.6 5896874.7 5.9 5.9
B 10 588.2  1832.4 - 0.0 -16.11  152677.9 5896874.7  -4.5 -4.5
13 588.2  1832.4 - 0.0 -58.11 1986379.6 5896874.7 -16.3 -16.3

= D 238.1 - 976.5 34.0 24.88 1474156 5896874.7 2.8 36.8

= E 256.4 - 976.5 36.6 -3.15 2541.6 58968747  -0.4 36.2

7 G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 0.8 34.8

& K 243.9 - 976.5 34.8  -27.65 186446.9 5896874.7  -3.2 31.6

East-West - 0.15By

Wind Case 2: East-West - 0.15 Bx

0.75Fys (kip) 0.0 ens (t) 0.0
0.75Fpw (kip)  139.4  epy (ft)  -12.9
My (k-ft) 0.0

Mgy (k-ft)  -1794.5

sk Torsional
Frame  k(k/in) _EW . ) =5Skd? Shear
(k/in) i s

6 333.3 1832.4 - 0.0 93.84  2935150.7 5896874.7 -9.5 -9.5

-Fé f—; 8 322.6 1832.4 - 0.0 38.38 475153.6  5896874.7 -3.8 -3.8
28 10 588.2 1832.4 - 0.0 -16.11 152677.9 5896874.7 2.9 2.9
13 588.2 1832.4 - 0.0 -58.11 1986379.6 5896874.7 10.4 10.4

= D 238.1 - 976.5 34.0 24.88 147415.6  5896874.7 -1.8 32.2
é E 256.4 - 976.5 36.6 -3.15 2541.6 5896874.7 0.2 36.9
‘é G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 -0.5 33.5
o K 243.9 - 976.5 34.8 -27.65 186446.9 5896874.7 2.1 36.9
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Wind Case 3
North-South and East-West

Wind Case 3: NS + EW

0.75Fys (kip)  347.8 ey (ft) 31.9
0.75Fpy (kip)  139.4  epy (ft) 3.6
Mys (k-ft)  11090.4

Mgy (k-ft) 506.1

Sk sk Torsional
Frame  k(k/in) s W kd? J=5kd? Shear
(k/in) (k/in) i
6 333.3 1832.4 - 63.3 93.84 2935150.7 5896874.7 61.5 124.8

"é § 8 322.6 1832.4 - 61.2 38.38 475153.6  5896874.7 24.3 85.6
ZO 3 10 588.2 1832.4 - 111.6 -16.11 152677.9 5896874.7 -18.6 93.0
13 588.2 1832.4 - 111.6 -58.11 1986379.6 5896874.7 -67.2 44.4
+ D 238.1 - 976.5 34.0 24.88 147415.6  5896874.7 11.7 45.6
%) E 256.4 - 976.5 36.6 -3.15 2541.6 5896874.7 -1.6 35.0
"’é G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 3.2 37.2
o K 243.9 - 976.5 34.8 -27.65 186446.9 5896874.7 -13.3 21.6
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Wind Case 4

(North-South + 0.15By )+(East-West + 0.15Bx)
Wind Case 4: (N-S + 0.15 By) + (E-W + 0.15 Bx)

0.563 Fys (kip) 2611 ey (ft)  66.2
0.563 Fry (kip) 1047  eny(ft) 201
Mys (k-ft)  17292.6
Mew (k-ft)  2107.0

Torsional

Frame  k (k/in) zk.NS zk.EW kd? J=Skd? Shear

(k/in) (k/in) )
6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 102.9 150.4
'g g 8 322.6 1832.4 - 46.0 38.38 475153.6  5896874.7 40.7 86.7
ZO 3 10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 -31.2 52.6
13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 -112.5 -28.6
= D 238.1 - 976.5 25.5 24.88 147415.6  5896874.7 19.5 45.0
é’ E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 -2.7 24.8
‘§ G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 5.4 30.9
- K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 -22.2 4.0

(North-South + 0.15By )+(East-West - 0.15Bx)
Wind Case 4: (N-S + 0.15 By) + (E-W - 0.15 Bx)

0.563 Fps (kip) 2611 ey (ft)  66.2
0.563 Fy (kip) 1047  egy (ft)  -12.9
Mys (k-ft)  17292.6
Mgy (k-ft)  -1347.1

sk sk Direct Torsional
Frame  k(k/in) S W Shear . kd? J=5kd? Shear
(k/in) (k/in) e in L)
6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 84.6 132.1
'.E. g 8 322.6 1832.4 - 46.0 38.38 475153.6  5896874.7 33.5 79.4
2 3 10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 -25.6 58.2
13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 -92.4 -8.6
= D 238.1 - 976.5 25.5 24.88 147415.6  5896874.7 16.0 41.5
é E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 -2.2 25.3
§ G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 4.4 29.9
- K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 -18.2 7.9
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(North-South - 0.15By )+(East-West + 0.15Bx)

Wind Case 4: (N-S - 0.15 By) + (E-W + 0.15 Bx)

0.563 Fys (kip) 261.1 ey (ft)  -2.5
0.563 Fy (kip) 104.7  egy(ft)  20.1
Mys (k-ft)  -642.2
Mew (k-ft)  2107.0

Torsional Total

k (k/in) zk_NS szW kd? J=3kd®*  Shear  Shear

(k/in)  (K/in) (kip) ___(Kip)

6 3333 18324 - 475  93.84 2935150.7 5896874.7 7.8 55.3

£ = 8 3226 18324 - 460 3838 475153.6 58968747 3.1 49.0
S 3 10 588.2  1832.4 - 83.8  -16.11 152677.9 5896874.7  -2.4 815
13 588.2  1832.4 - 83.8  -5811 1986379.6 58968747  -8.5 75.3

= D 238.1 ; 976.5 255  24.88 1474156 58968747 15 27.0
L E 256.4 - 9765 275 315  2541.6 58968747  -0.2 27.3
e G 238.1 ; 9765 255 6.83 111089 58968747 0.4 25.9
L K 243.9 - 976.5 261  -27.65 186446.9 58968747  -1.7 24.5

(North-South - 0.15By )+(East-West - 0.15Bx)

Wind Case 4: (N-S - 0.15 By) + (E-W - 0.15 Bx)
0.563 Fys (kip) 2611 ey (ft) 2.5
0.563 Fry (kip) 104.7  epy (ft)  -12.9
Mys (k-ft)  -642.2
Mgy (k-ft)  -1347.1

Torsional Total

>Kns SKew

. 2 2
Frame  k(k/in) (K/in) (k/in) kd J=5kd Shfaar Shfear
(kip) (kip)
6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 -10.6 36.9
£ = 8 3226 18324 ! 460 3838 475153.6 58968747  -4.2 418
§ o 10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 3.2 87.0
13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 11.5 95.3
+ D 238.1 - 976.5 25.5 24.88 147415.6  5896874.7 -2.0 23.5
g E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 0.3 27.8
§ G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 -0.5 25.0
- K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 2.3 28.4
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Appendix B.5: Column Lateral Loadings to be Used in spColumn Analysis

RISA Lateral Results to be Used in
spColumn Analysis

Column P (kip) M (ft-k) Direction

6.887 -141.789 y

S D 3.532 -197.876| vy
G -0.857 -203.875 y

M -9.563  -159.903 y

A.2 5.524  -80.339 y

B -0.201 -106.708 | vy

C 2.752  -108.529 y

Frame 13 E -1.436 -111.652 Yy
H 7.706  -117.023 y

K -6.849  -121.915 y

N -7.495  -96.467 y

8 3.083  -43.415 X
13 3.135  -42.596 X
8 3.05  -42.943 X
13 3.094  -42.275 X

*NOTE: Positive axial forces denote compression.

*NOTE: Because negative axial forces denote tension, thus helping to
resist some of the compressive forces, these forces will not be
considered during analysis of the columns.

*NOTE: Positive moments denote that the left hand face of the upper
column isin tension and the right hand face of the bottom columniisin
tension.
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Appendix B.6: spColumn Output for Final Column Designs

Column Line 8 Columns

Column 8Z

18x18in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM AB15

Date: 02/18/14

Time: 12:33:31

P (kip)
1800 +

450
M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 82

fc=4ksi

Ec = 3605 ksi

fc =3.4 ksi
e_u=0.003infin
Beta1=0.85
Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\Frame 8 - 87 col

Engineer: ahm
Ag =324in"2
As =9.48 in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 3.42 in

12 #8 bars

rho = 2.93%

Ix = 8748 in"4

ly = 8748 in"4

Clear cover =1.88 in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 8 - 8Z.col 12:32 PM
000000 o
lele] o0 lele]
00000 000000 et} 00000 et} 00 00 0 0000000000 0 00000
0o o 00 0o 00 00 0o 0o 00 0o oo 00 00 00 0o
00 00 00 00 00 00 et} 00 00 00 et} 00 00 00
00000 00 00 00 00 00 [ole] 00 fole] 00 (oo} 00 00 fele]
oo 000000 %o} fele} 00 et} 00 00 00 et} 00 00 0o
o et} 00 0o 00 et} 0o oo o 00 0o oo 00 00 00 00
00000 fele} 000000 00000 000 00000 © 00 1} 00 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 8 - 8Z.col 12:32 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\Frame 8 - 8Z.col
Project: Lateral System

Column: 87 Engineer: ahm

Code: ACT 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 9.48 in"2 at rho = 2.93%
Minimum clear spacing = 3.42 in
12 48 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 88.83 0.00 0.00 35.40 0.00
Live 38..36 0.00 0.00 167, 15 0.00
Wind 6.89 0.00 0.00 -141.79 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 14.72 0.00 0.00 6.87 0.00
2 Dead 88.83 0.00 0.00 35.40 0.00
Live 37.10 0.00 0.00 16.98 0.00
Wind 6.89 0.00 0.00 -141.79 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 14.72 0.00 0.00 6.87 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 8 - 8Z.col 12:32 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 124.36 0.00 49.56 -0.00 327.03 6.599 53 15.63 0.00518 0.900
2 124.36 0.00 0.00 327.03 0.00 999.999 5:%3 15.63 0.00518 0.900
3 1 U2 17533 0.00 11.76 -0.00 82253 4.495 6.49 15.63 0.00422 0.834
4 175433 0.00 0.00 322.53 0.00 999.999 6.49 15.63 0.00422 0.834
& i U3 16851 0.00 69.62 -0.00 324.18 4.656 6.37 15.63 0.00436 0.846
6 168.51 0.00 0.00 324.18 0.00 999.999 6.37 15.63 0.00436 0.846
7 1 U4 135.66 0.00 =59 .96 0.00 =3380.85 5 518 5. 88 15.63 0.00501 0.900
8 135.66 0.00 0.00 330.85 0.00 999.999 5.85 15.63 0.00501 0.900
9 1 US 163.34 0.00 -164.80 0.00 =32/5.38 1.974 6.28 15.63 0.00447 0.854
10 163.34 0.00 0.00 325.38 0.00 999.999 6.28 15.63 0.00447 0.854
14, 9. U6 90.97 0.00 -195.00 0.00 -315.47 1.618 8xBT 15.63 0.00573 0.900
12 90.97 0.00 0.00 315.47 0.00 999.999 5.:3% 15.63 0.00573 0.900
173 9. OF 124.64 0.00 166.90 -0.00 B2T2; 1.960 SR 15.63 0.00518 0.900
14 124.64 0.00 0.00 327 .12 0.00 999.999 B 3 15.63 0.00518 0.900
15 1 us 141.30 0.00 288.93 -0.00 330.01 1.142 5. 93 15.63 0.00490 0.891
16 141.30 0.00 0.00 330.01 0.00 999.999 5.93 15.63 0.00490 0.891
17 1 U9 68.93 0.00 258.72 -0.00 307.62 1.189 5.15 15.63 0.00611 0.900
18 68.93 0.00 0.00 307.62 0.00 999.999 5,030 15.63 0.00611 0.900
19 2 Ul 124.36 0.00 49.56 -0.00 327.03 6.599 5.73 15.63 0.00518 0.900
20 124.36 0.00 0.00 327.03 0.00 999.999 5. 73 15.63 0.00518 0.900
21 2 U2 173.32 0.00 73.08 -0.00 323.03 4.420 6.45 15.63 0.00426 0.837
22 1735 32 0.00 0.00 323.03 0.00 999.999 6.45 15.63 0.00426 0.837
23 2 U3 167.25 0.00 70.45 -0.00 324.48 4.606 6.35 15.63 0.00439 0.848
24 16725 0.00 0.00 324.48 0.00 999.999 6.35 15.63 0.00439 0.848
25 2 U4 135.66 0.00 -59.96 0.00 -330.85 5.518 5.85 15.63 0.00501 0.900
26 135.66 0.00 0.00 330.85 0:00 999.999 588 15.63 0.00501 0.900
27 2 U5 162.08 0.00 -163.97 0.00 -325.67 1.986 6.26 15.63 0.00449 0.857
28 162.08 0.00 0.00 82567 0.00 999.999 6.26 15.63 0.00449 0.857
29 2 U6 90.97 0.00 -195.00 0.00 -315.47 1.618 5.37 15.63 0.00573 0.900
30 90.97 0.00 0.00 315.47 000 999 .999 587 15.63 0.00573 0.900
31 2 U7 124.64 0.00 166.90 -0.00 32712 1.960 5.73 15.63 0.00518 0.900
32 124.64 0.00 0.00 32712 000 999 .999 S 15.63 0.00518 0.900
33 2 U8 140.04 0.00 289.76 -0.00 330.25 1.140 5.92 15.63 0.00492 0.894
34 140.04 0.00 0.00 33025 0:00 999 999 S 92 15.63 0.00492 0.894
35 2 U9 68.93 0.00 258.72 -0.00 307.62 1.189 55135 15.63 0.00611 0.900
36 68.93 0.00 0.00 307.62 0.00 999.999 5418 15.63 0.00611 0.900

*** End of output ***
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Column 8D
P (kip)
2500 —
O O O O O L
O y O
o 4+« o
O O
O O O O O
18 x181in

Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A612

Date: 02/18/14

Time: 13:45:44

700
M) (k)

spColumn v4.81. Licensed to: Penn State University Park. License ID: £9919-1033951-4-22545-2CF68

Project: Lateral System
Column: 8D

fc=4ksi

Ec = 3605 ksi

fc = 3.4 ksi

e u=0.003infin

Beta1 = 0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\LateralColumn Designs\Frame 8 - 8D.col

Engineer. ahm
Ag =324in"2
As =2032in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 1.98 in

16 #10 bars
rho =6.27%
Ix = 8748 in*4
ly = 8748 in*4

Clear cover =1.88 in
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 8 - 8D.col 01:42 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\Frame 8 - 8D.col
Project: Lateral System

Column: 8D Engineer: ahm

Code: ACT 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4
# 6 0.75 0.44 7
# 9 1.13 1.00 # 10
# 14 1.69 2,525 # 18

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 20.32 in”2 at rho = 6.27%

Minimum clear spacing = 1.98 in

16 #10 Cover = 1.5 in

Service Loads:

Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 278.71 0.00 0.00 -18.89 0.00
Live 131.44 0.00 0.00 -6.58 0.00
Wind 3.53 0.00 0.00 -197.88 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 51.76 0.00 0.00 -4.54 0.00

2 Dead 278.71 0.00 0.00 -18.89 0.00
Live 97.22 0.00 0.00 -10.91 0.00
Wind Fruth 0.00 0.00 =197.88 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 51.76 0.00 0.00 -4.54 0.00

Sustained Load Factors:

Load Factor
Case (%)

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 8 - 8D.col 01:42 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 390.19 0.00 -26.45 0.00 =395.81 14.967 9.83 15.49 0.00173 0.650
2 390.19 0.00 0.00 395.81 0.00 999.999 9.83 15.49 0.00173 0.650
3 1 U2 570.64 0.00 -35.47 0.00 -349.85 9.865 11.41 15.49 0.00107 0.650
4 570.64 0.00 0.00 349.85 0.00 999.999 11.41 15.49 0.00107 0.650
& i U3 548.71 0.00 -36.51 0.00 -355.40 9.734 11720 15.49 0.00115 0.650
6 548.71 0.00 0.00 355.40 0.00 999.999 11.20 15.49 0.00115 0.650
7 1 U4 420.09 0.00 -188.23 0.00 =388:..55 2.064 10.06 15.49 0.00162 0.650
8 420.09 0.00 0.00 388.55 0.00 999.999 10.06 15.49 0.00162 0.650
9 1 US 497.42 0.00 -348.12 0.00 —368.20 1.058 10.75 15.49 0.00132 0.650
10 497.42 0.00 0.00 368.20 0.00 999.999 10.75 15.49 0.00132 0.650
14, 9. U6 256.49 0.00 -333.60 0.00 -438.59 1 B35 852 15.49 0.00245 0.683
12 256.49 0.00 0.00 438.59 0.00 999.999 8.52 15.49 0.00245 0.683
173 9. OF 414.44 0.00 1128 3% -0.00 889, 93 3 038 10.02 15.49 0.00164 0.650
14 414.44 0.00 0.00 389.93 0.00 999.999 10.02 15.49 0.00164 0.650
15 1 us 486.12 0.00 285.08 -0.00 370.99 1.301 10.65 15.49 0.00136 0.650
16 486.12 0.00 0.00 371.00 0.00 999.999 10.65 15.49 0.00136 0.650
17 1 U9 245.19 0.00 299.60 -0.00 443.86 1.482 8.37 15.49 0.00256 0.691
18 245.19 0.00 0.00 443.86 0.00 999.999 8.37 15.49 0.00256 0.691
19 2 Ul 390.19 0.00 -26.45 0.00 -395.81 14.967 9.83 15.49 0.00173 0.650
20 390.19 0.00 0.00 395.81 0.00 999.999 9.83 15.49 0.00173 0.650
21 2 U2 515.88 0.00 -42.39 0.00 -363.62 8.577 10.91 15.49 0.00126 0.650
22 515.88 0.00 0.00 363.62 0.00 999.999 10.91 15.49 0.00126 0.650
23 2 U3 514.49 0.00 -40.84 0.00 -363.97 8.912 10.90 15.49 0.00126 0.650
24 514.49 0.00 0.00 363.97 0.00 999.999 10.90 15.49 0.00126 0.650
25 2 U4 420.09 0.00 -188.23 0.00 -388.55 2.064 10.06 15.49 0.00162 0.650
26 420.09 0.00 0.00 388.55 0,00 999,999 10.06 15.49 0.00162 0.650
27 2 U5 463.20 0.00 —-352 .45 0.00 -378.02 1.073 10.41 15.49 0.00146 0.650
28 463.20 0.00 0.00 378.02 0.00 999.999 10.41 15.49 0.00146 0.650
29 2 U6 256.49 0.00 -333.60 0.00 -438.59 1.318 8.52 15.49 0.00245 0.683
30 256.49 0.00 0.00 438.59 0.00 999.999 852, 15.49 0.00245 0.683
31 2 U7 414.44 0.00 128.37 -0.00 389.93 3.038 10.02 15.49 0.00164 0.650
32 414.44 0.00 0.00 389:.:93 0-00 999 .999 10.02 15.49 0.00164 0.650
33 2 U8 451.90 0.00 280.75 -0.00 380.79 1.356 10.32 15.49 0.00150 0.650
34 451.90 0.00 0.00 380.79 000 999 999 190.:32 15.49 0.00150 0.650
35 2 ©9 245.19 0.00 299.60 -0.00 443.86 1.482 8.37 15.49 0.00256 0.691
36 245.19 0.00 0.00 443.86 0.00 999.999 8.37 15.49 0.00256 0.691

*** End of output ***
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Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM AB615

Date: 02/18/14

Time: 14:06:03

760
/M (0°) (k-ft)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 8G

f'c = 4 ksi

Ec = 3605 ksi
fc=3.4ksi
e_u=0.003infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\8G\Frame 8 - 8G.col

Engineer: ahm
Ag =324 in"2
As =20.32in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 1.98 in

16 #10 bars
rho =6.27%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\8G\Frame 8 - 8G.col 02:05 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\8G\Frame 8 - 8G.col
Project: Lateral System

Column: 8G Engineer: ahm

Code: ACT 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 20.32 in”2 at rho = 6.27%
Minimum clear spacing = 1.98 in
16 #10 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 249.62 0.00 0.00 9.:39 0.00
Live L 158,12 0.00 0.00 3.42 0.00
Wind 0.00 0.00 0.00 -203.88 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 13.66 0.00 0.00 1.28 0.00
2 Dead 249.62 0.00 0.00 9.39 0.00
Live 132.67 0.00 0.00 8.35 0.00
Wind 0.00 0.00 0.00 -203.88 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 13.66 0.00 0.00 1.28 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\8G\Frame 8 - 8G.col 02:05 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 349.47 0.00 13415 -0.00 405.69 30.861 9.53 15.49 0.00188 0.650
2 349.47 0.00 0.00 405.69 0.00 999.999 953 15.49 0.00188 0.650
3 1 U2 586.57 0.00 17.38 -0.00 345.80 19.896 11.56 15.49 0.00102 0.650
4 586.57 0.00 0.00 345.80 0.00 999.999 11.56 15.49 0.00102 0.650
& i U3 496.52 0.00 16.74 -0.00 368.43 22.014 10.74 15.49 0.00133 0.650
6 496.52 0.00 0.00 368.43 0.00 999.999 10.74 15.49 0.00133 0.650
7 1 U4 321.40 0.00 -149.78 0.00 -412.49 2.754 9.33 15.49 0.00198 0.650
8 321.40 0.00 0.00 412.49 0.00 999.999 9.33 15.49 0.00198 0.650
9 1 US 481.49 0.00 -310.87 0.00 =328 T +3.9% 10.61 15.49 0.00138 0.650
10 481.49 0.00 0.00 372.13 0.00 999.999 10.61 15.49 0.00138 0.650
14, 9. U6 224.66 0.00 =31 B 0.00 -453.15 1.42¢6 8.10 15.49 0.00273 0.707
12 224.66 0.00 0.00 45315 0.00 999.999 8.10 15.49 0.00273 0.707
173 9. OF 321.40 0.00 176.42 -0.00 412.49 2 338 9.:33 15.49 0.00198 0.650
14 321.40 0.00 0.00 412.49 0.00 999.999 9..3:3 15.49 0.00198 0.650
15 1 us 481.49 0.00 341.53 -0.00 312.13 1.090 10.61 15.49 0.00138 0.650
16 481.49 0.00 0.00 372.13 0.00 999.999 10.61 15.49 0.00138 0.650
17 1 U9 224.66 0.00 334.65 -0.00 453.15 1.354 8.10 15.49 0.00273 0.707
18 224.66 0.00 0.00 453.15 0.00 999.999 8.10 15.49 0.00273 0.707
19 2 Ul 349.47 0.00 13.15 -0.00 405.69 30.861 9.53 15.49 0.00188 0.650
20 349.47 0.00 0.00 405.69 0.00 999.999 9.53 15.49 0.00188 0.650
21 2 U2 518.65 0.00 25.27 -0.00 362.93 14.363 10.93 15.49 0.00125 0.650
22 518.65 0.00 0.00 362:.:93 0.00 999.999 10.93 15.49 0.00125 0.650
23 2 U3 454,07 0.00 21.67 -0.00 380.25 17.551 10.34 15.49 0.00150 0.650
24 454,07 0.00 0.00 380.25 0.00 999.999 10.34 15.49 0.00150 0.650
25 2 U4 321.40 0.00 -149.78 0.00 -412.49 2.754 9.'33 15.49 0.00198 0.650
26 321.40 0.00 0.00 412.49 0.00 999,999 9.33 15.49 0.00198 0.650
27 2 U5 439.04 0.00 -305.94 0.00 -383.93 1.255 10.21 15.49 0.00155 0.650
28 439.04 0.00 0.00 383.93 000 999 .999 1021 15.49 0.00155 0.650
29 2 U6 224.66 0.00 —317 .75 0.00 =453.15 1.426 8.10 15.49 0.00273 0.707
30 224.66 0.00 0.00 453715 0.00 999.999 8.10 15.49 0.00273 0.707
31 2 U7 321.40 0.00 176.42 -0.00 412.49 2.338 9.33 15.49 0.00198 0.650
32 321.40 0.00 0.00 412.49 000 1999 .999 933 15.49 0.00198 0.650
33 2 U8 439.04 0.00 346.46 -0.00 383.93 1.108 10528 15.49 0.00155 0.650
34 439.04 0.00 0.00 383793 0.00 999.999 190,125 15.49 0.00155 0.650
35 2 ©9 224.66 0.00 334.65 -0.00 453.15 1.354 8.10 15.49 0.00273 0.707
36 224.66 0.00 0.00 453.15 0.00 999.999 8.10 15.49 0.00273 0.707

*** End of output ***
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Code: ACI 318-11

Units: English
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600
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Slenderness: Not considered AN /s

Run axis: Biaxial

Run option: Design

Column type: Structural AN 7
Bars: ASTM AB15 ™ 7

Date: 02/18/14 ~ 4

Time: 12:51:32 (Pminy S~ 17 (Pmin)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Latera\Column Designs\Frame 8 - 8M.col

Project: Lateral System

Column: 8M Engineer: ahm

fo = 4 ksi fy = 60 ksi Ag =324 in"2 12 #10 bars

Ec = 3605 ksi Es = 29000 ksi As =1524in"2 rho = 4.70%

fc = 3.4 ksi Xo =0.001in Ix = 8748 in"4
e_u=0.003infin Yo =0.00in ly = 8748 in"4

Beta1 =0.85 Min clear spacing =3.06 in  Clear cover =1.88 in

Confinement: Tied

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

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

File Name: F:\SPRING\Lateral\Column Designs\Frame 8 - 8M.col
Project: Lateral System

Column: 8M Engineer: ahm

Code: ACT 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 15.24 in”2 at rho = 4.70%
Minimum clear spacing = 3.06 in
12 #10 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 340.47 0.00 0.00 -4.39 0.00
Live 170.19 0.00 0.00 -2.69 0.00
Wind 0.00 0.00 0.00 -159.90 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 48.28 0.00 0.00 -0.31 0.00
2 Dead 340.47 0.00 0.00 -4.39 0.00
Live 138.39 0.00 0.00 -6.69 0.00
Wind 0.00 0.00 0.00 =159.90 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 48.28 0.00 0.00 -0.31 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
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U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 476.66 0.00 =6 ;15 0.00 -310.45 50.512 10.88 15.49 0.00127 0.650
2 476.66 0.00 0.00 310.45 0.00 999.999 10.88 15.49 0.00127 0.650
3 1 U2 705.01 0.00 =9 ;73 0.00 =260, 71 25 185 13.77 15.49 0.00037 0.650
4 705.01 0.00 0.00 250.71 0.00 999.999 13.77 15.49 0.00037 0.650
& i U3 656.00 0.00 -8.45 0.00 -265.24 31.374 15302 15.49 0.00057 0.650
6 656.00 0.00 0.00 265.24 0.00 999.999 1302 15.49 0.00057 0.650
7 1 U4 485.81 0.00 —133 .69 0.00 -308.29 2.306 10.97 15.49 0.00123 0.650
8 485.81 0.00 0.00 308.29 0.00 999.999 10.97 15.49 0.00123 0.650
9 1 US 602.89 0.00 -263.96 0.00 =278+ 40 1 059 12.34 15.49 0.00077 0.650
10 602.89 0.00 0.00 279.40 0.00 999.999 12.34 15.49 0.00077 0.650
14, 9. U6 306.42 0.00 259 80 0.00 -349.4¢ 1.345 9.24 15.49 0.00203 0.650
12 306.42 0.00 0.00 349.46 0.00 999.999 9.24 15.49 0.00203 0.650
173 9. OF 485.81 0.00 122 .16 -0.00 308.29 2.524 10.97 15.49 0.00123 0.650
14 485.81 0.00 0.00 308.29 0.00 999.999 10.97 15.49 0.00123 0.650
15 1 us 602.89 0.00 247.73 -0.00 279.40 1.128 12.34 15.49 0.00077 0.650
16 602.89 0.00 0.00 279.40 0.00 999.999 12.34 15.49 0.00077 0.650
17 1 U9 306.42 0.00 251.89 -0.00 349.46 1.387 9.24 15.49 0.00203 0.650
18 306.42 0.00 0.00 349.46 0.00 999.999 9.24 15.49 0.00203 0.650
19 2 Ul 476.66 0.00 -6.15 0.00 -310.45 50.512 10.88 15.49 0.00127 0.650
20 476.66 0.00 0.00 310.45 0.00 999.999 10.88 15.49 0.00127 0.650
21 2 U2 654.13 0.00 -16.13 0.00 =~265.75 16.479 13.00 15.49 0.00057 0.650
22 654.13 0.00 0.00 265.75 0.00 999.999 13.00 15.49 0.00057 0.650
23 2 U3 624.20 0.00 -12.45 0.00 -273.81 21.986 12.61 15.49 0.00069 0.650
24 624.20 0.00 0.00 273.81 0.00 999.999 12.61 15.49 0.00069 0.650
25 2 U4 485.81 0.00 -133.69 0.00 -308.29 2.306 10.97 15.49 0.00123 0.650
26 485.81 0.00 0.00 308.29 0,00 999.999 10.97 15.49 0.00123 0.650
27 2 U5 571.09 0.00 -267.96 0.00 -287.52 1.073 11.95 15.49 0.00089 0.650
28 57109 0.00 0.00 287%.52 0.00 999.999 1l 95 15.49 0.00089 0.650
29 2 U6 306.42 0.00 -259.80 0.00 -349.4¢6 1.345 9.24 15.49 0.00203 0.650
30 306.42 0.00 0.00 349.46 000 999 .999 9.24 15.49 0.00203 0.650
31 2 U7 485.81 0.00 122.16 -0.00 308.29 2.524 10.97 15.49 0.00123 0.650
32 485.81 0.00 0.00 308:29 000 1999 .999 10.97 15.49 0.00123 0.650
33 2 U8 571.09 0.00 243.73 -0.00 287.52 1.180 11.95 15.49 0.00089 0.650
34 571109 0.00 0.00 287.52 0:00 999 999 158, 95 15.49 0.00089 0.650
35 2 U9 306.42 0.00 251.89 -0.00 349.46 1.387 9.24 15.49 0.00203 0.650
36 306.42 0.00 0.00 349.46 0.00 999.999 9.24 15.49 0.00203 0.650

*** End of output ***
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Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design

d \d‘\fml

Slenderness: Not considered | |

300
M (0°) (k-ft)

I
Column type: Structural -300
Bars: ASTM A615

Date: 02/18/14 (Pmin) (Pmin)

Time: 12:37:17

-400 -

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Latera\Column Designs\Frame 13 - 13A.2.col

Project: Lateral System

Column: 13A.2 Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =324 in"2 8 #6 bars

Ec = 3605 ksi Es = 29000 ksi As =3.52in"2 rho = 1.09%

fc = 3.4 ksi Xo =0.00in Ix = 8748 in"4

e u=0.003infin Yo =0.00in ly = 8748 in"4

Beta1 =0.85 Min clear spacing =6.00in  Clear cover =1.88in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

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

File Name: F:\SPRING\Lateral\Column Designs\Frame 13 - 13A.2.col
Project: Lateral System

Column: 13A.2 Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 3.52 in"2 at rho = 1.09%
Minimum clear spacing = 6.00 in
8 #6 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 74.75 0.00 0.00 13.26 0.00
Live 33.42 0.00 0.00 6.94 0.00
Wind 5,52 0.00 0.00 -80.34 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 10.89 0.00 0.00 1.86 0.00
2 Dead 74.75 0.00 0.00 13.26 0.00
Live 25.23 0.00 0.00 7.76 0.00
Wind 8452 0.00 0.00 -80.34 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 10.89 0.00 0.00 1.86 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 104.65 0.00 18.56 -0.00 174.74 9.413 3.92 15.75 0.00905 0.900
2 104.65 0.00 0.00 174.74 0.00 999.999 3.92 15.75 0.00905 0.900
3 1 U2 148.62 0.00 271 .95 -0.00 195.45 6.994 4.66 15.75 0.00714 0.900
4 148.62 0.00 0.00 195.45 0.00 999.999 4.66 15.75 0.00714 0.900
& i U3 140.54 0.00 25 .88 -0.00 191.80 7.426 4.52 15.75 0.00746 0.900
6 140.54 0.00 0.00 191.80 0.00 999.999 4.52 15.75 0.00746 0.900
7 1 U4 111.54 0.00 -45.38 0.00 =g 3.925 4.03 15.75 0.00872 0.900
8 T:3d.+154 0.00 0.00 17811 0.00 999.999 4.03 15.75 0.00872 0.900
9 1 US 137.40 0.00 -104.76 0.00 190486 1.817 4.46 15.75 0.00758 0.900
10 137.40 0.00 0.00 190.36 0.00 999.999 4.46 15.75 0.00758 0.900
14, 9. U6 T6i11. 0.00 =186 61 0.00 -160.23 1.374 3.47 15.75 0.01061 0.900
12 F6.11 0.00 0.00 16023 0.00 999.999 3.47 15.75 0.01061 0.900
173 9. OF 102.70 0.00 83.16 -0.00 1NBT8 2 090 389 LEIEE 1000915 0. 900
14 102.70 0.00 0.00 173.78 0.00 999.999 3.89 15.75 0.00915 0.900
15 1 us 119,793 0.00 152.32 -0.00 182.06 1 .1.95 4.17 15.75 0.00834 0.900
16 11.9.73 0.00 0.00 182.06 0.00 999.999 4.17 15.75 0.00834 0.900
17 1 U9 58.44 0.00 140.48 -0.00 150.88 1.074 3.21 15.75 0.01171 0.900
18 58.44 0.00 0.00 150.88 0.00 999.999 321 15.75 0.01171 0.900
19 2 Ul 104.65 0.00 18.56 -0.00 174.74 9.413 3.92 15.75 0.00905 0.900
20 104.65 0.00 0.00 174.74 0.00 999.999 3.92 15.75 0.00905 0.900
21 2 U2 135.51 0.00 29.26 -0.00 189.49 6.476 4.43 15.75 0.00766 0.900
22 135451 0.00 0.00 189.49 0.00 1999.999 4.43 15.75 0.00766 0.900
23 2 U3 132.35 0.00 26.65 -0.00 188.03 7.056 4.38 15.75 0.00779 0.900
24 132.35 0.00 0.00 188.03 0.00 999.999 4.38 15.75 0.00779 0.900
25 2 U4 111.54 0.00 -45.38 0.00 -178.11 3.925 4.03 15.75 0.00872 0.900
26 111.54 0.00 0.00 178.11 0.00 999.999 4.03 15.75 0.00872 0.900
27 2 U5 129.21 0.00 -103.94 0.00 -186.56 1795 4.32 15.75 0.00793 0.900
28 129523 0.00 0.00 186.56 0.00 999.999 4.32 15.75 0.00793 0.900
29 2 U6 76.11 0.00 -116.61 0.00 -160.23 1.374 3.47 15.75 0.01061 0.900
30 1671 0.00 0.00 160.23 000 999 .999 3.47 15.75 0.01061 0.900
31 2 U7 102.70 0.00 83.16 -0.00 173.78 2.090 389 15.75 0.00915 0.900
32 102.70 0.00 0.00 173.78 0.00 1999 .999 384 15.75 0.00915 0.900
33 2 U8 111.54 0.00 153.14 -0.00 178.11 1.163 4.03 15.75 0.00872 0.900
34 111.54 0.00 0.00 184201 0.00 999.999 4.03 15.75 0.00872 0.900
35 2 ©9 58.44 0.00 140.48 -0.00 150.88 1.074 3428 15.75 0.01171 0.900
36 58.44 0.00 0.00 150.88 0.00 999.999 321 15.75 0.01171 0.900

*** End of output ***
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Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM AB615

Date: 02/18/14

Time: 13:16:58

-400 -

300
M (0°) (k-ft)

(Pmin)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System

Confinement: Tied

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\Frame 13 - 13B.col

Column: 13B Engineer: ahm

fo = 4 ksi fy = 60 ksi Ag =324 in"2

Ec = 3605 ksi Es = 29000 ksi As =3.52in"2

fc = 3.4 ksi Xo =0.00in
e_u=0.003infin Yo =0.00in

Beta1 =0.85 Min clear spacing = 6.00 in

8 #6 bars

rho = 1.09%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

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

File Name: F:\SPRING\Lateral\Column Designs\Frame 13 - 13B.col
Project: Lateral System

Column: 13B Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 3.52 in"2 at rho = 1.09%
Minimum clear spacing = 6.00 in
8 #6 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 128.26 0.00 0.00 =540 0.00
Live 60.11 0.00 0.00 =21,:50 0.00
Wind 0.00 0.00 0.00 -106.71 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 24.47 0.00 0.00 -0.28 0.00
2 Dead 128.26 0.00 0.00 -5.42 0.00
Live 36.91 0.00 0.00 -4.91 0.00
Wind 0.00 0.00 0.00 -106.71 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 24.47 0.00 0.00 -0.28 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 179.56 0.00 =7.859 0.00 -208.69 27.503 5.21 15.75 0.00608 0.900
2 179.56 0.00 0.00 208.69 0.00 999.999 5.21 15.75 0.00608 0.900
3 1 U2 262.32 0.00 -10.64 0.00 -214.62 20.163 6.84 15.75 0.00390 0.807
4 262,32 0.00 0.00 214.62 0.00 999.999 6.84 15.75 0.00390 0.807
& i U3 25631 0.00 -9.45 0.00 -217.30 22 989 6.56 15.75 0.00421 0.832
6 253.17 0.00 0.00 217.30 0.00 999.999 6.56 15.75 0.00421 0.832
7 1 U4 193.06 0.00 =92 32 0.00 =2i:3:35 2 31L 5.42 15.75 0.00572 0.900
8 193.06 0.00 0.00 21335 0.00 999.999 5.42 15.75 0.00572 0.900
9 1 US 226.26 0.00 -179.88 0.00 =202::88 1.237% 5.87 15.75 0.00505 0.900
10 226.26 0.00 0.00 22289 0.00 999.999 5.87 15.75 0.00505 0.900
14, 9. U6 115.43 0.00 =S 61 0.00 -180.00 1 025 4.09 15.75 0.00854 0.900
12 115.43 0.00 0.00 180.00 0.00 999.999 4.09 15.75 0.00854 0.900
173 9. OF 193.06 0.00 78.41 -0.00 21:3.35 2 2l 5.42 L5575 0.005%2 0.900
14 193.06 0.00 0.00 21.9/.:35 0.00 999.999 5.42 15.75 0.00572 0.900
15 1 us 226.26 0.00 161.59 -0.00 222.59 1 3771 5.87 15.75 0.00505 0.900
16 226.26 0.00 0.00 222.59 0.00 999.999 5.87 15.75 0.00505 0.900
17 1 U9 115.43 0.00 165.85 -0.00 180.00 1.085 4.09 15.75 0.00854 0.900
18 115.43 0.00 0.00 180.00 0.00 999.999 4.09 15.75 0.00854 0.900
19 2 Ul 179.56 0.00 -7.59 0.00 -208.69 27.503 5.21 15.75 0.00608 0.900
20 179.56 0.00 0.00 208.69 0.00 999.999 5.21 15.75 0.00608 0.900
21 2 U2 225.20 0.00 -14.50 0.00 =222.31 15.331 5.85 15.75 0.00507 0.900
22 225420 0.00 0.00 222.31 0.00 999.999 58 15.75 0.00507 0.900
23 2 U3 229.97 0.00 -11.86 0.00 -223.15 18.813 5.93 15.75 0.00497 0.897
24 229.97 0.00 0.00 22315 0.00 999.999 5.93 15.75 0.00497 0.897
25 2 U4 193.06 0.00 =92 .32 0.00 =213.35 2 #3171 5.42 15.75 0.00572 0.900
26 193.06 0.00 0.00 21335 0.00 999.999 5.42 15.75 0.00572 0.900
27 2 U5 203.06 0.00 -182.29 0.00 -216.17 1.186 555 15.75 0.00552 0.900
28 203.06 0.00 0.00 216717 000 999 ..999 5058 15.75 0.00552 0.900
29 2 U6 115.43 0.00 -175.61 0.00 -180.00 1.025 4.09 15.75 0.00854 0.900
30 115.43 0.00 0.00 180.00 000 999 .999 4.09 15.75 0.00854 0.900
31 2 U7 193.06 0.00 78.41 -0.00 213.35 2 +B2F 5.42 15.75 0.00572 0.900
32 193.06 0.00 0.00 2:1:81.435 000 1999 .999 5.42 15.75 0.00572 0.900
33 2 U8 203.06 0.00 159.18 -0.00 216.17 1.358 5.55 15.75 0.00552 0.900
34 203.06 0.00 0.00 2716/57 0:00 999 999 S B8 L5515 0.00552 :0.900
35 2 ©9 115.43 0.00 165.85 -0.00 180.00 1.085 4.09 15.75 0.00854 0.900
36 115.43 0.00 0.00 180.00 0.00 999.999 4.09 15.75 0.00854 0.900

*** End of output ***
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Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM AB615

Date: 02/18/14

Time: 13:34:01

-400 -

300
M (0°) (k-ft)

(Pmin)

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 13C

f'c = 4 ksi

Ec = 3605 ksi
fc=3.4ksi
e_u=0.003infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\Frame 13 - 13C.col

Engineer: ahm
Ag =324 in"2
As =3.52in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.00 in

8 #6 bars

rho = 1.09%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13C.col 01:32 PM
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lele] o0 lele]
00000 000000 et} 00000 et} 00 00 0 0000000000 0 00000
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00000 fele} 000000 00000 000 00000 © 00 1} 00 00 oo (TM)

spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13C.col 01:32 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\Frame 13 - 13C.col
Project: Lateral System

Column: 13 Engineer: ahm

Code: ACT 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4
# 6 0.75 0.44 7
# 9 1.13 1.00 # 10
# 14 1.69 2,525 # 18

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 3.52 in"2 at rho = 1.09%

Minimum clear spacing = 6.00 in

8 #6 Cover = 1.5 in

Service Loads:

Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 159.87 0.00 0.00 -0.66 0.00
Live 64.95 0.00 0.00 -0.80 0.00
Wind 2,75 0.00 0.00 -108.53 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 29.39 0.00 0.00 -0.85 0.00
2 Dead 159.87 0.00 0.00 -0.66 0.00
Live 46.10 0.00 0.00 -2.20 0.00
Wind 2 19 0.00 0.00 =108:53 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 29.39 0.00 0.00 -0.85 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13C.col 01:32 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 223.82 0.00 -0.92 0.00 -221.93 240.181 5583 15.75 0.00510 0.900
2 223.82 0.00 0.00 221.93 0.00 999.999 5.83 15.75 0.00510 0.900
3 1 U2 310.46 0.00 -2.50 0.00 -190.78 76.404 9.11 15.75 0.00218 0.660
4 310.46 0.00 0.00 190.78 0.00 999.999 9.11 15.75 0.00218 0.660
& i U3 303.82 0.00 =2 #986 0.00 -194.78 65.983 8.73 15.75 0.00241 0.679
6 303.82 0.00 0.00 194.78 0.00 999.999 8.73 15.75 0.00241 0.679
7 1 U4 241.07 0.00 -88.98 0.00 =220+:51 2.478 621 15.75 0.00461 0.867
8 241.07 0.00 0.00 2720451 0.00 999.999 612 15.75 0.00461 0.867
9 1 US 275789 0.00 -175.66 0.00 =20:8:89 T .1.95 7.34 15.75 0.00344 0.767
10 275.89 0.00 0.00 209.89 0.00 999.999 7.34 15.75 0.00344 0.767
14, 9. U6 148.29 0.00 -174.24 0.00 “1.95:30 2 4.65 15.75 0.00716 0.900
12 148.29 0.00 0.00 1:95:30 0.00 999.999 4.65 15.75 0.00716 0.900
173 9. OF 236.67 0.00 84.67 -0.00 22159 2.617 6.10 15.75 0.00475 0.879
14 236.67 0.00 0.00 221.59 0.00 999.999 6.10 15.75 0.00475 0.879
15 1 us 267.09 0.00 171.63 -0.00 213,12 1.242 7.01 15.75 0.00374 0.793
16 267.09 0.00 0.00 213.12 0.00 999.999 7.01 15.75 0.00374 0.793
17 1 U9 139.48 0.00 173.05 -0.00 191.31 1.106 4.50 15.75 0.00750 0.900
18 139.48 0.00 0.00 19131 0.00 999.999 4.50 15.75 0.00750 0.900
19 2 Ul 223.82 0.00 -0.92 0.00 -221.93 240.181 5.83 15.75 0.00510 0.900
20 223,82 0.00 0.00 221.93 0.00 999.999 5.83 15.75 0.00510 0.900
21 2 U2 280.30 0.00 -4.74 0.00 -207.67 43.840 7.53 15.75 0.00327 0.753
22 280.30 0.00 0.00 207.67 0.00 999.999 183 15.75 0.00327 0.753
23 2 U3 284.97 0.00 -4.35 0.00 -205.26 47.164 T 1D 15.75 0.00310 0.738
24 284.97 0.00 0.00 205.26 0.00 999.999 Tos HO 15.75 0.00310 0.738
25 2 U4 241.07 0.00 -88.98 0.00 -220.51 2.478 6.21 15.75 0.00461 0.867
26 241.07 0.00 0.00 22051 0,00 999,999 6.21 15.75 0.00461 0.867
27 2 U5 257.04 0.00 -177.06 0.00 -216.20 1221 6.67 15.75 0.00408 0.822
28 257.04 0.00 0.00 216.20 0.00 999.999 6.67 15.75 0.00408 0.822
29 2 U6 148.29 0.00 -174.24 0.00 =195.30 T .22% 4.65 15.75 0.00716 0.900
30 148.29 0.00 0.00 195.30 000 999 .999 4.65 15.75 0.00716 0.900
31 2 U7 236.67 0.00 84.67 -0.00 221.59 2.617 6.10 15.75 0.00475 0.879
32 236.67 0.00 0.00 21213519 000 1999 .999 6.10 15.75 0.00475 0.879
33 2 U8 248.24 0.00 170.23 -0.00 218.65 1.284 6.41 15.75 0.00437 0.846
34 248.24 0.00 0.00 27187765 0.00 999.999 6.41 15.75 0.00437 0.846
35 2 U9 139.48 0.00 173.05 -0.00 1.9 481 1.106 4.50 15.75 0.00750 0.900
36 139.48 0.00 0.00 191...31 0.00 999.999 4.50 15.75 0.00750 0.900

*** End of output ***
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Code: ACI 318-11

Units: English

_
Run axis: Biaxial =34
o<
Run option: Design 136

Slenderness: Not considered | |

1
300

Column type: Structural '3I00
Bars: ASTM A615 M (0°) (k-ft)
Date: 02/18/14 (Pminy % (Pmin)
Time: 14:18:35
-400 -

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

File: FASPRING\Lateral\Column Designs\13E\Frame 13 - 13E.col

Project: Lateral System

Column: 13E Engineer: ahm

f'c = 4 ksi fy =60 ksi Ag =324 in"2 8 #6 bars

Ec = 3605 ksi Es = 29000 ksi As =3.52in"2 rho = 1.09%

fc = 3.4 ksi Xo =0.001in Ix = 8748 in"4
e_u=0.003infin Yo =0.00in ly = 8748 in"4

Beta1 =0.85 Min clear spacing=6.00in  Clear cover =1.88in

Confinement: Tied
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13E\Frame 13 - 13E.col 02:17 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13E\Frame 13 - 13E.col 02:17 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\13E\Frame 13 - 13E.col
Project: Lateral System

Column: 13E Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4
# 6 0.75 0.44 7
# 9 1.13 1.00 # 10
# 14 1.69 2,525 # 18

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 3.52 in"2 at rho = 1.09%

Minimum clear spacing = 6.00 in

8 #6 Cover = 1.5 in

Service Loads:

Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 132,52 0.00 0.00 0.69 0.00
Live 60.67 0.00 0.00 0.10 0.00
Wind 0.00 0.00 0.00 -111.65 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 9.81 0.00 0.00 0.27 0.00

2 Dead 132:..52 0.00 0.00 0.69 0.00
Live 40.63 0.00 0.00 1.72 0.00
Wind 0.00 0.00 0.00 =111 .65 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 9.81 0.00 0.00 027 0.00

Sustained Load Factors:

Load Factor
Case (%)

Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13E\Frame 13 - 13E.col 02:17 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 185.53 0.00 0.97 -0.00 211.10 218.532 5.31 15.75 0.00589 0.900
2 185.53 0.00 0.00 211.10 0.00 999.999 5.31 15.75 0.00589 0.900
3 1 U2 261.00 0.00 1 w12 -0.00 215.02 191.469 6.80 15.75 0.00395 0.810
4 261.00 0.00 0.00 215.02 0.00 999.999 6.80 15.75 0.00395 0.810
& i U3 235.:39 0.00 1.36 -0.00 221789 163 .158 6.06 15.75 0.00479 0.882
6 235.39 0.00 0.00 221.89 0.00 999.999 6.06 15.75 0.00479 0.882
7 1 U4 174.72 0.00 -88.06 0.00 -206.69 2.347 B2, 15.75 0.00623 0.900
8 174.72 0.00 0.00 206.69 0.00 999.999 512 15.75 0.00623 0.900
9 1 US 224.60 0.00 —1f77 58 0.00 =222 14 T .26% 5.84 15.75 0.00509 0.900
10 224.60 0.00 0.00 222.14 0.00 999.999 5.84 15.75 0.00509 0.900
14, 9. U6 PEG ST 0.00 -178.02 0.00 -181.84 T 02 4.16 15.75 0.00836 0.900
12 129127 0.00 00 181.84 0.00 999.999 4.16 15.75 0.00836 0.900
173 9. OF 174.72 0.00 90.58 -0.00 206.69 2 282 515 15.75 0.00623 0.900
14 174.72 0.00 0.00 206.69 0.00 999.999 5012 15.75 0.00623 0.900
15 1 us 224.60 0.00 179.71 -0.00 222.14 1 .236 5.84 15.75 0.00509 0.900
16 224.60 0.00 0.00 222.14 0.00 999.999 5.84 15.75 0.00509 0.900
17 1 U9 119.27 0.00 179.26 -0.00 181.84 1.014 4.16 15.75 0.00836 0.900
18 119.27 0.00 0.00 181.84 0.00 999.999 4.16 15.75 0.00836 0.900
19 2 Ul 185..53 0.00 0.97 -0.00 211.10 218.532 5.31 15.75 0.00589 0.900
20 185.53 0.00 0.00 211.10 0.00 999.999 5.31 15.75 0.00589 0.900
21 2 U2 228.94 0.00 3.72 -0.00 223.32 60.113 5.90 15.75 0.00500 0.900
22 228.94 0.00 0.00 22332 0.00 999.999 5.90 15.75 0.00500 0.900
23 2 U3 215.35 0.00 2.98 -0.00 219.60 73.692 572 15.75 0.00527 0.900
24 215.35 0.00 0.00 219.60 0.00 999.999 B 12 15.75 0.00527 0.900
25 2 U4 174.72 0.00 -88.06 0.00 -206.69 2.347 5.12 15.75 0.00623 0.900
26 174.72 0.00 0.00 206.69 0,00 999,999 S 152 15.75 0.00623 0.900
27 2 U5 204.56 0.00 -175.96 0.00 -216.59 1.231 5.57 15.75 0.00548 0.900
28 204.56 0.00 0.00 2T6.:59 0.00 999.999 55T 15.75 0.00548 0.900
29 2 U6 171927 0.00 -178.02 0.00 -181.84 1.021 4.16 15.75 0.00836 0.900
30 TEG27 0.00 0.00 181.84 0.00 999 .999 4.16 15.75 0.00836 0.900
31 2 U7 174.72 0.00 90.58 -0.00 206.69 2.282 SR 15.75 0.00623 0.900
32 174.72 0.00 0.00 206.69 000 1999 .999 S 15.75 0.00623 0.900
33 2 U8 204.56 0.00 181.33 -0.00 216.59 1.195 5.57 15.75 0.00548 0.900
34 204.56 0.00 0.00 271561359 0.00 999.999 88T 15.75 0.00548 0.900
35 2 U9 17119;.12:7 0.00 179.26 -0.00 181.84 1.014 4.16 15.75 0.00836 0.900
36 119,27 0.00 0.00 181.84 0.00 999.999 4.16 15.75 0.00836 0.900

*** End of output ***
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-400 -

spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 13H

f'c = 4 ksi

Ec = 3605 ksi
fc=3.4ksi
e_u=0.003infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\Frame 13 - 13H.col

Engineer: ahm
Ag =324 in"2
As =5.08in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 11.71 in

4 #10 bars
rho =1.97%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13H.col 01:20 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13H.col 01:20 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\Frame 13 - 13H.col
Project: Lateral System

Column: 13H Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.:31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 5.08 in"2 at rho = 1.57%
Minimum clear spacing = 11.71 in
4 #10 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 100.85 0.00 0.00 -1.65 0.00
Live 53.76 0.00 0.00 -0.64 0.00
Wind 7.71 0.00 0.00 -117.02 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 8.77 0.00 0.00 -0.20 0.00
2 Dead 100.85 0.00 0.00 -1.65 0.00
Live 34.54 0.00 0.00 -1.74 0.00
Wind e kL. 0.00 0.00 =11%:02 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 8.77 0.00 0.00 -0.20 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13H.col 01:20 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 141.19 0.00 =2 o31 0.00 -236.06 102.192 4.33 15.49 0.00774 0.900
2 141.19 0.00 0.00 236.06 0.00 999.999 4.33 15.49 0.00774 0.900
3 1 U2 211.42 0.00 -3.10 0.00 -267.61 86.213 5.3% 15.49 0.00568 0.900
4 211.42 0.00 0.00 267.61 0.00 999.999 5.3% 15.49 0.00568 0.900
& i U3 188.81 0.00 -2.94 0.00 -257.94 87.734 50T 15.49 0.00628 0.900
6 188.81 0.00 0.00 257.94 0.00 999.999 5.01 15.49 0.00628 0.900
7 1 U4 141.22 0.00 =95 .92 0.00 -236.08 2.461 4.33 15.49 0.00774 0.900
8 141.22 0.00 0.00 236.08 0.00 999.999 4.33 15.49 0.00774 0.900
9 1 US 191.49 0.00 -189.96 0.00 =289 1.364 5.05 15.49 0.00620 0.900
10 191.49 0.00 0.00 259.11 0.00 999.999 5.05 15.49 0.00620 0.900
14, 9. U6 11038109 0.00 -188.72 0.00 <0730 AP 383 15.49 0.00913 0.900
12 103.09 0.00 0.00 217.30 0.00 999.999 3.83 15.49 0.00913 0.900
173 9. OF 128.89 0.00 91 .32 -0.00 230 2 520 4.16 15.49 0.00816 0.900
14 128.89 0.00 0.00 230.11 0.00 999.999 4.16 15.49 0.008le 0.900
15 1 us 166.84 0.00 184.52 -0.00 248.07 1.344 4.69 15.49 0.00692 0.900
16 166.84 0.00 0.00 248.07 0.00 999.999 4.69 15.49 0.00692 0.900
17 1 U9 78.44 0.00 185.75 -0.00 204.68 1.102 3.54 15.49 0.01014 0.900
18 78.44 0.00 0.00 204.68 0.00 999.999 3.54 15.49 0.01014 0.900
19 2 Ul 141.19 0.00 =2.31 0.00 -236.06 102.192 4.33 15.49 0.00774 0.900
20 141.19 0.00 0.00 236.06 0.00 999.999 4.33 15.49 0.00774 0.900
21 2 U2 180.67 0.00 -4.86 0.00 -254.33 52.289 4.89 15.49 0.00651 0.900
22 180.67 0.00 0.00 254.33 0.00 999.999 4.89 15.49 0.00651 0.900
23 2 U3 169.59 0.00 -4.04 0.00 -249.34 61.717 4.73 15.49 0.00683 0.900
24 169.59 0.00 0.00 249.34 0.00 999.999 4.73 15.49 0.00683 0.900
25 2 U4 141.22 0.00 -95.92 0.00 -236.08 2.461 4.33 15.49 0.00774 0.900
26 141.22 0.00 0.00 236.08 04,00 999,999 4.33 15.49 0.00774 0.900
27 2 U5 172,27 0.00 -191.06 0.00 -250.56 1.311 4.77 15.49 0.00675 0.900
28 1720279 0.00 0.00 250.56 .00 999 .999 4.77 15.49 0.00675 0.900
29 2 U6 103.09 0.00 -188.72 0.00 -217.30 T 8% 3483 15.49 0.00913 0.900
30 103.09 0.00 0.00 217.:30 0.00 999.999 3.83 15.49 0.00913 0.900
31 2 U7 128.89 0.00 91.32 -0.00 23021 2.520 4.16 15.49 0.00816 0.900
32 128.89 0.00 0.00 230%:1L 000 999 .999 4.16 15.49 0.00816 0.900
33 2 U8 147.62 0.00 183.42 -0.00 239.13 1.304 4.42 15.49 0.00752 0.900
34 147.62 0.00 0.00 239,518 0:00 999 999 4.42 15.49 0.00752 0.900
35 2 U9 78.44 0.00 185.75 -0.00 204.68 1.102 3.54 15.49 0.01014 0.900
36 78.44 0.00 0.00 204.68 0.00 999.999 3.54 15.49 0.01014 0.900

*** End of output ***
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spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 13K

f'c = 4 ksi

Ec = 3605 ksi
fc=3.4ksi
e_u=0.003infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Lateral\Column Designs\13K\Frame 13 - 13K .col

Engineer: ahm
Ag =324 in"2
As =5.28in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 3.75 in

12 #6 bars
rho = 1.63%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13K\Frame 13 - 13K.col 02:31 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13K\Frame 13 - 13K.col 02:31 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\13K\Frame 13 - 13K.col
Project: Lateral System

Column: 18K Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.20 # 5 0.63 0.31
# 6 0.75 0.44 7 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1 .27 # 11 1.41 1.56
# 14 1.69 2,525 # 18 4.00
Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 5.28 in"2 at rho = 1.63%
Minimum clear spacing = 3.75 in
12 #6 Cover = 1.5 in
Service Loads:
Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot
No. Case kip k-ft k-ft k-ft k-ft
1 Dead 145.64 0.00 0.00 3.05 0.00
Live ) 0.00 0.00 1.89 0.00
Wind 0.00 0.00 0.00 -121.92 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 11.98 0.00 0.00 0.30 0.00
2 Dead 145.64 0.00 0.00 3,05 0.00
Live 57,91 0.00 0.00 2.60 0.00
Wind 0.00 0.00 0.00 =121 492 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 11.98 0.00 0.00 0.30 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\13K\Frame 13 - 13K.col 02:31 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 203.90 0.00 4.27 -0.00 254.99 §59.717 5.90 15.75 0.00500 0.900
2 203.90 0.00 0.00 254.99 0.00 999.999 5.90 15.75 0.00500 0.900
3 1 U2 295.56 0.00 6.83 -0.00 22:0: 93 32.328 859 15.75 0.00250 0.687
4 295.56 0.00 0.00 220.93 0.00 999.999 8.59 15.75 0.00250 0.687
& i U3 265.69 0.00 6.03 -0.00 236.88 39.284 7.46 15.75 0.00333 0.758
6 265.69 0.00 0.00 236.88 0.00 999.999 7.46 15.75 0.00333 0.758
7 1 U4 193.94 0.00 =93 .39 0.00 -251.63 2.694 5.76 15.75 0.00520 0.900
8 193.94 0.00 0.00 251.63 0.00 999.999 5.76 15.75 0.00520 0.900
9 1 US 21525451 0.00 -189.36 0.00 -241.89 T 297 7.10 15.75 0.00365 0.785
10 21625151 0.00 0.00 241.89 0.00 999.999 7.10 15.75 0.00365 0.785
14, 9. U6 1737-.108; 0.00 =192 32 0.00 <0009,:08 1 9L 4.91 15.75 0.00661 0.900
12 131.08 0.00 00 212905 0.00 999.999 4.91 15.75 0.00661 0.900
173 9. OF 193.94 0.00 101.67 -0.00 251, 63 2.475 5 T8 15.75 0.00520 0.900
14 193.94 0.00 0.00 251.763 0.00 999.999 5.76 15.75 0.00520 0.900
15 1 us 252,51 0.00 200.76 -0.00 241.89 1.205 7.10 15.75 0.00365 0.785
16 252:.:51 0.00 0.00 241.89 0.00 999.999 7.10 15.75 0.00365 0.785
17 1 U9 131.08 0.00 197.81 -0.00 229.05 1.158 4.91 15.75 0.00661 0.900
18 131.08 0.00 0.00 229.05 0.00 999.999 4.91 15.75 0.00661 0.900
19 2 Ul 203.90 0.00 4.27 -0.00 254.99 59.717 5.90 15.75 0.00500 0.900
20 203.90 0.00 0.00 254.99 0.00 999.999 5.90 15.75 0.00500 0.900
21 2 U2 273.41 0.00 7.97 -0.00 233.33 29.276 7.71 15.75 0.00313 0.741
22 273.41 0.00 0.00 233433 0.00 1999.999 7.71 15.75 0.00313 0.741
23 2 U3 251.85 0.00 6.74 -0.00 242.09 35.919 7.09 15.75 0.00367 0.786
24 251485 0.00 0.00 242.09 0.00 999.999 7.09 15.75 0.00367 0.786
25 2 U4 193.94 0.00 -93.39 0.00 -251.63 2.694 5.76 15.75 0.00520 0.900
26 193.94 0.00 0.00 251 .63 0.00 999.999 5.76 15.75 0.00520 0.900
27 2 U5 238.67 0.00 -188.65 0.00 -245.86 1.303 6.79 15.75 0.003%96 0.811
28 238.67 0.00 0.00 245.86 000 999 .999 6,79 15.75 0.00396 0.811
29 2 U6 131.08 0.00 -192.32 0.00 -229.05 1.191 4.91 15.75 0.00661 0.900
30 131.08 0.00 0.00 229.05 0.00 999.999 4.91 15.75 0.00661 0.900
31 2 U7 193.94 0.00 101.67 -0.00 251.63 2.475 5.76 15.75 0.00520 0.900
32 1:93.:94 0.00 0.00 2/51..{63 000 1999 .999 SR 15.75 0.00520 0.900
33 2 U8 238.67 0.00 201.47 -0.00 245.86 1.220 6.79 15.75 0.00396 0.811
34 238.67 0.00 0.00 245.86 000 999 999 6.79 B  0.00396 0811
35 2 ©9 131.08 0.00 197 .8 -0.00 229.05 1.158 4.91 15.75 0.00661 0.900
36 131.08 0.00 0.00 229.05 0.00 999.999 4.91 15.75 0.00661 0.900

*** End of output ***
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Code: ACI 318-11

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
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spColumn v4.81. Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68

Project: Lateral System
Column: 13N

f'c = 4 ksi

Ec = 3605 ksi
fc=3.4ksi
e_u=0.003infin

Beta1 =0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

File: FASPRING\Latera\Column Designs\Frame 13 - 13N.col

Engineer: ahm
Ag =324 in"2
As =3.52in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 6.00 in

8 #6 bars

rho = 1.09%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover =1.88in
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 1
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13N.col 01:25 PM
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spColumn v4.81 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2012, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 2
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13N.col 01:25 PM

General Information:

File Name: F:\SPRING\Lateral\Column Designs\Frame 13 - 13N.col
Project: Lateral System

Column: 13N Engineer: ahm

Code: ACTI 318-11 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural

Material Properties:

fre = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, ARg = 324 in"2
Ix = 8748 in~4 Iy = 8748 in"4
rx = 5.19615 in ry = 5.19615 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A61S5
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4
# 6 0.75 0.44 7
# 9 1.13 1.00 # 10
# 14 1.69 2,525 # 18

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 3.24 in"2, Asmax = 0.08 * Ag = 25.92 in"2

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 3.52 in"2 at rho = 1.09%

Minimum clear spacing = 6.00 in

8 #6 Cover = 1.5 in

Service Loads:

Load Axial Load Mz @ Top Mx @ Bot My @ Top My @ Bot

No. Case kip k-ft k-ft k-ft k-ft
1 Dead 124.43 0.00 0.00 -5.74 0.00
Live 48.01 0.00 0.00 -4.04 0.00
Wind 0.00 0.00 0.00 -96.47 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 10.46 0.00 0.00 -0.55 0.00
2 Dead 124.43 0.00 0.00 -5.74 0.00
Live 43.79 0.00 0.00 -4.41 0.00
Wind 0.00 0.00 0.00 -96.47 0.00
EQ 0.00 0.00 0.00 0.00 0.00
Snow 10.46 0.00 0.00 =058 0.00
Sustained Load Factors:
Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0
Ul = 1.400*Dead + 0.000*Live + 0.000*Wind + 0.000*EarthQuake + 0.000*Snow
U2 = 1.200*Dead + 1.600*Live + 0.000*Wind + 0.000*EarthQuake + 0.500*Snow
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STRUCTUREPOINT - spColumn v4.81 (TM) Page 3
Licensed to: Penn State University Park. License ID: 59919-1033951-4-22545-2CF68 02/18/14
F:\SPRING\Lateral\Column Designs\Frame 13 - 13N.col 01:25 PM

U3 1.200*Dead + 1.000*Live + 0.000*Wind + 0.000*EarthQuake + 1.600*Snow

U4 = 1.200*Dead + 0.000*Live + 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U5 = 1.200*Dead + 1.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U6 = 0.900*Dead + 0.000*Live + 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

U7 = 1.200*Dead + 0.000*Live - 0.800*Wind + 0.000*EarthQuake + 1.600*Snow

U8 = 1.200*Dead + 1.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.500*Snow

U9 = 0.900*Dead + 0.000*Live - 1.600*Wind + 0.000*EarthQuake + 0.000*Snow

Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip o=tz k-ft k£t k-ft in in
1 101 174.20 0.00 -8.04 0.00 -206.48 25.694 5.11 15.75 0.00625 0.900
2 174.20 0.00 0.00 206.48 0.00 999.999 5.11 15.75 0.00625 0.900
3 1 U2 231 536 0.00 -13.63 0.00 -222.84 16.353 5.96 15.75 0.00493 0.894
4 231.36 0.00 0.00 222.84 0.00 999.999 5.96 15.75 0.00493 0.894
& i U3 214.06 0.00 =il 788 0.00 =2ii9.52%5 18.568 5.70 15.75 0.00529 0.900
6 214.06 0.00 0.00 219.25 0.00 999.999 5.70 15.75 0.00529 0.900
7 1 U4 166.05 0.00 -84.94 0.00 -203.05 2.390 4.96 15.75 0.00652 0.900
8 166.05 0.00 0.00 203.05 0.00 999.999 4.96 15.75 0.00652 0.900
9 1 US 2102456 0.00 —1%65 55 0.00 =260 1 .305 5.54 15.75 0.00553 0.900
10 202.56 0.00 0.00 216.03 0.00 999.999 5.54 15.75 0.00553 0.900
14, 9. U6 1799 0.00 =159 51 0.00 =833 1.118 4.04 15.75 0.00870 0.900
12 114199 0.00 0.00 178333 0.00 999.999 4.04 15.75 0.00870 0.900
173 9. OF 166.05 0.00 69.41 -0.00 203.05 2 9216 4.96 15.75 0.00652 0.900
14 166.05 0.00 0.00 203,105 0.00 999.999 4.96 15.75 0.00652 0.900
15 1 us 202.56 0.00 143.14 -0.00 216.03 1.509 5.54 15.75 0.00553 0.900
16 202.56 0.00 0.00 216.03 0.00 999.999 5.54 15.75 0.00553 0.900
17 1 U9 111.99 0.00 149.18 -0.00 178.33 1.195 4.04 15.75 0.00870 0.900
18 111.99 0.00 0.00 178.33 0.00 999.999 4.04 15.75 0.00870 0.900
19 2 Ul 174.20 0.00 -8.04 0.00 -206.48 25.694 5.11 15.75 0.00625 0.900
20 174.20 0.00 0.00 206.48 0.00 999.999 5.11 15.75 0.00625 0.900
21 2 U2 224.61 0.00 -14.22 0.00 -222.14 15.623 5.84 15.75 0.00509 0.900
22 224.61 0.00 0.00 222.14 0,00 1999.999 5.84 15.75 0.00509 0.900
23 2 U3 209.84 0.00 -12.18 0.00 -218.07 17.907 5.64 15.75 0.00538 0.900
24 209.84 0.00 0.00 218.07 0.00 999.999 5.64 15.75 0.00538 0.900
25 2 U4 166.05 0.00 -84.94 0.00 -203.05 2.390 4.96 15.75 0.00652 0.900
26 166.05 0.00 0.00 203.05 0:00 999,999 4.96 15.75 0.00652 0.900
27 2 U5 198.34 0.00 -165.92 0.00 -214.85 1.295 5.49 15.75 0.00561 0.900
28 198.34 0.00 0.00 214.85 0.00 999 .999 5.49 15.75 0.00561 0.900
29 2 U6 171199 0.00 ~159 .51 0.00 =178.33 1.118 4.04 15.75 0.00870 0.900
30 111799 0.00 0.00 178.33 0.00 999.999 4.04 15.75 0.00870 0.900
31 2 U7 166.05 0.00 69.41 -0.00 203.05 2.926 4.96 15.75 0.00652 0.900
32 166.05 0.00 0.00 203,105 000 1999 .999 4.96 15.75 0.00652 0.900
33 2 U8 198.34 0.00 142.77 -0.00 214.85 1.505 5.49 15.75 0.00561 0.900
34 198.34 0.00 0.00 214.85 0.00 999.999 5.49 15.75 0.00561 0.900
35 2 ©9 1617199 0.00 149.18 -0.00 178.33 T .1:985 4.04 15.75 0.00870 0.900
36 111.99 0.00 0.00 178.33 0.00 999.999 4.04 15.75 0.00870 0.900

*** End of output ***
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Appendix B.7: Beam-Column Interaction Calculations

Girder Interaction
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Joist Interaction
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Appendix C.1: Gravity Loads on the Bridge

Dead and Live Loads
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Snow Loads
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Appendix C.2: Determination of Panel Point Loads
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Appendix C.3: Panel Point Loads
Color Coding Key

Dead Loads
Live Loads
Snow Loads

Load Combination Loads
Index
Member Force

Dead Loads

i1.1k l1.1k l1.1k l1.1k l1.1k l1.1k l1.1k l1.1k
iZAk l24k l24k l24k l24k l24k l24k l24k

JAVAVAVAVAVAVAVA\

l4.9k ¢4.9k l4.9 k l4.9k l4.9k l4.9k ¢4.9k
l1.1k i1.1k l1.1k l1.1k l1.1k l1.‘1k i1.1k

l3.5k l3.5k l3.5k l3.5k i3.5k l3.5k l3.5k lS.Sk

JAVAVAVAVAVAVAVA\

lB.O k l,B.D k lB.O k lﬁ.O k lS.O k lG.O k l6.0 k
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Live Loads

JAVAVAVAVAVAVAVA

l 5.0k l 50k l 5.0k l 5.0k l 5.0k l 5.0k l 50k

Snow Loads

l2.3k l0.1k l0.1 k lz.ak

1.9k 1.9k l1.9k l1.9k l1.9k l1.9k 1.9k 19k

JAVAVAVAVAVAVAVAY

l4.2k l2.0k i1.9k l1.9k l1.9k l1.9k l2.0k l4.2k
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Appendix C.4: Panel Point Load Combinations
14D

l4.9k l4.9k l4.9k l4.9k l4.9k l4.9k l4.9k l4.9k

JAVAVAVAVAVAVAVA\

l8.4k ¢8.4k l8.4k iBAk $8.4k l8.4k l8.4k

1.2D+1.6L+0.5S

l2.1k l1.0k l1.0k l1.0k l1.0k l1.0k l1.0k l2.1k
i4.2 k l4.2 k l4.2 k l4.2 k l4.2 k l4.z k l4.2 k l4.2k

JAVAVAVAVAVAVAVA\

7.2k ¢7.2 k 7.2k

7.2k l7.2 k l7.2 k 7.2k

i 8.0k i 8.0k i 8.0k l 8.0k l 8.0k l 8.0k l 8.0k

l6.3k ls.zk l5.2k l5.2k l5.2k l5.2k ls.zk l6.3k

JAVAVAVAVAVAVAVA

i15.2k l’15.2k i15.2k l15.2k l15.2k

l15.2k l15.2k
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1.2D+1.6S+L

l6.7 k ls.z k ls.o k la.o k la.o k ia.o k la.z k lsz k

l4.2 k 42k l4.2 k 42k l4.2 k i4.2 k l4.2 k l4.2 k

JAVAVAVAVAVAVAVAN

lT.Zk l7.2k l7.2k l?.Zk l7.2k l?.Zk iT.Zk

l 5.0k l 50k l, 5.0k l 50k & 5.0k l 50k l 5.0k

l10.9k l7.4k l?.Zk l?.Zk l7.2k i7.2k l7.4k l10.9k

JAVAVAVAVAVAVAVAN

l12.2k l12,2k l12.2k l12‘2k l12.2k l12.2k ¢12.2k
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Appendix C.5: Member Indices
1.2D+1.6L+05S

is.s k ls.z k ls.z k | 5.2k ls.z k ls.z k 52k le.s k
143.9 245.9 3071 v 3k v

|
T l15.2k l15.2k l15.2k l15.2k l15.2k l15.2k i15.2k
751k

1.2D+1.6S+L

l10.9k l7.4k l7.2k l7.2k lT.Zk i7.2k l7.4k l10.9k
139.9 237.1 205.3 31[4.7

|
T l12.2k $12.2k i12.2k i12.2k l12.2k l12.2k l12.2k
754 k
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Appendix C.6: Conversion of Indices to Member Forces

Converting Indexes to Forces

p/h=  0.49
L/h= 111

1.2D+1.6L+0.5S 1.2D+1.6S+L
Ratio Force (k) Ratio Force (k)

Max Member Force

Top Chord
Top Chord
Top Chord

DIETLNELS
Diagonals
Diagonals
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Appendix C.7: Method of Joints
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Appendix C.8: Member Design
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Appendix D.1: Bridge Trusses

Side Trusses

JAVAVAVAVAVA\

Top Truss
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Appendix E.1: Luminaire Specification Sheet

Date:

Angela Mincemoyer

Type:

Firm Narne:

Project:

ColorGraze Powercore

30° x 60° beam angle

Linear exterior LED wall grazing fixture with intelligent color light

ColorGraze Powercore linear LED lighting fixtures
are optimized for surface grazing, wall-wash
lighting, and efficient signage illumination. Superior
light quality offers uniform beam saturation

as close as 6 in (152 mm).A compact, low-
profile design combined with flexible mounting
options allows for discreet placement within a
wide range of architectural features. Intelligent,
controllable fixtures are available in standard full-
color configurations. Custom configurations with
additional beam angles and custom LED channels
are alse available to support special applications.

* Tailor light output to specific applications —
Available in three standard lengths, with
standard 10° x 60° and 30° x 60° beam angles.
Individually addressable 1 ft (305 mm) segments
accommodate fine control of color-changing
effects and pre-programmed light shows.

* High-performance illumination and beam quality
— ColorGraze Powercore delivers up to 368
lumens of color-changing light per foot. Superior
beam quality offers striation-free saturation as
close as 6 in (152 mm) from fixture placement
with no visible light scalloping between fixtures.

* Integrates Powercore technology — Powercore
technelogy rapidly, efficiently, and accurately
controls power output to fixtures directly
from line voltage. The Philips Data Enabler Pro
merges line voltage with control and delivers
them to the fixture over a single standard cable,
dramatically simplifying installation and lowering
total system cost.

* Versatile installation options — Constant
torque locking hinges offer simple and
consistent position control from varicus
angles. The low-profile aluminum housing
accommodates placement within most
architectural niches.

* Superior color consistency — Optibin, a
proprietary binning optimization process
developed by Philips Color Kinetics, guarantees
consistency of hue across LEDs, fixtures, and
manufacturing runs.
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+ Industry-leading controls — ColorGraze

Powercore works seamlessly with the complete
Philips Color Kinetics line of controllers,
including Light System Manager, iPlayer 3, and
ColorDial Pre, as well as third-party controllers.

+ Support for installations requiring conduit to
fixtures — ColorGraze Powercore Conduit
fixtures have flying leads and threaded openings
for 1/2 in NPT conduit to support installations
in North America where conduit is required.

+ Custom configurations for special applications
— You can create custom configurations by
exchanging the LED sources in any channel.
Options include seven color temperatures
ranging from 2700 K to 6500 K, Royal Blue,
Blue, Green, Amber, and Red. Additional beam
angles (including 9° x 9°,10° x 30°, and 90° x
60°) are also available. Refer to the ColorGraze
Powercore Ordering Information specification
sheet for complete details.

For detailed product information, please refer to
ColorGraze Powercore Product Guide at
www.philipscolorkinetics.com/ls/rgb/colorgraze/
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Specifications Photometrics
Due to continuous improvements and innovations, specifications may change without notice. ColorGraze Powercore 2 ft, 30° x 60° beam angle
Item Specification 2 ft (610 mm) 3 ft (914 mm) 4ft (1219 mm) Polar Candela Distribution
Lumens* 736 1104 1472 o - » s o
0 174 A7 174 1174 1174
LED Channels Red / Green / Blue 200 80 15 'sig 'aeg [é s 10i
25 18 a4 ad4  5a6  ais
Mixing Distance & in {152 mm) to uniform beam saturation 400 P
Lumen Maintenancef 100,000 hours Lsg @ 25° C 90,000 hours Lsp @ 50° C 660 gg ?S ﬁ ?g %Z ;Z
0
Input Voltage 100 = 240 VAC, auto-switching, 50 / 60 Hz o0 T B R
Electrical i 1.000 s
IREFerP CERETIEED 35W maximum 52.5W maximum 70W maximum 1200
at fulf outbut, steady state -
vAOr 100 200 B° 40°
Interface Data Enabler Pro (DMX or Ethernet)
Fixture firmware addressable 8- or 16-bit control m-H s
Control
Control System Philips full range of controllers, including Light System Manager, llurninance at Distance
s iPlayer 3, and ColorDial Pro, or third-party controllers Center Beam e BeamWicth
Dimensions 27x24x28in 27x36x28in 27x48x28in ot nfk 20/ 50
(Height x Width x Depth) (69 x 610 x 71 mm) (69 x M4 x 71 mm) (69 x 1219 x 71 mm} 185 39f 100
801t
‘Weight 49 1b (2.2 kg) 8.1 Ib (3.6 kg) 108 Ib (4.3 kg) ok 8fe 590 M50f
Housing Extruded anodized aluminum 160t 2t 78R AR
00t ife $8it Ak
Lens Clear polycarbonate oe 2l 7 it
Fixture Connectors Integral male / female waterproof connectors
Physical 343t (10.5m) CHVers Spread 27 5°
“0° =122° F (-40° = 50° C) Operating 1 fe maximum distance T Horiz Spreach642°
Temperature 4° —122°F {-20° - 50° C) Startup
-“40° = 176° F (-40° = 80° C) Storage WED | s | ey
Humidity 0 — 95%, non-condensing RGB 736 164
To caleulate fixture run lengths and total power consumption for
Fixture Run Lengths your specific installation, download the Configuration Calculator For lux multiply fc by 10.7
from www.philipscolorkinetics.com/supportfinstall_tool/
Certification  <ertification UL / UL, FCC Class A, CE, PSE, CCC
and Safety Ervironment Dry / Damp f Wet Location, IP66
* Measurements comply with IES LM-79-08 testing procedures. ® c € @ CHROMACORE | OPTIBIN | POWERCORE
e
1 L0 = 50% lumen maintenance {when light output drops below 50% ] CKTECHNOLOGY | €KTECHNOLOGY | CKTECHNOLOGY

of initial output). Ambient luminaire temperatures specified. Lumen

maintenance calculations are based on lifetime prediction graphs supplied by LED source manufacturers.
Calculations for white-light LED fixtures are based on measurements that comply with [ES LM-80-08 testing
procedures. Refer to www:philipscolorkinetics.com/support/appnotes/im-80-08.pdf for more information.

Accessories Fixtures and Data Enabler Pro
Item Type Size Item Number Philips 12ZNC Item Type Size Item Number Philips 12NC
UL/ cUL BQft (152m)  108-000042-00 910503700322 2 ft (610 mm) 123-000030-00 910503700308

Leader Cable
CE f PSE 50ft (152 m)  108-000042-01 910503700323 10° 60° 3 ft (914 mm) 123-000030-01 910503700309
End-to-End 108-000039-00 910503700314 ColorGraze 4ft (1219 mm)  123-000030-02 910503700310
UL/ cUL 1ft (305 mm)  108-000039-01 910503700315 Powercore 2 ft (610 mm) 123-000030-03 910503700311
5ft{1.5m) 108-000039-02 910503700316 30°x 60° 3 ft (914 mm) 123-000030-04 910503700312
Jumper Cable
End-to-End 108-000040-00 910503700317 4 ft (1219 mm)  123-000030-05 910503700313
CE/ PSE 1 ft (305 mm)  108-000040-01 910503700318 2 ft (610 mm) 123-000020-06 910503701833
5ft(1.5m) 108-000040-02 910503700319 10°% 60° 3 ft (314 mm) 123-000020-11 910503701838
ColorGraze
1 ft (305 mm) 120-000081-00 910503700745 Powercore 4 ft (1219 mm)  123-000020-16 910503701843
28 (610 mm)  120-000081-01 910503700746 Ssndus 2 (610 mm)  123-000020-08 910503701835
Glare Shield (UL / <UL only)
3ft (914 mm)  120-000081-02 910503700747 30°% 60° 3 ft (914 mm) 123-000020-13 910503701840
4ft (1.2 m) 120-000081-03 910503700748 4ft (1219 mm)  123-000020-18 910503701845
Additional Terminators Quantity 10 120-000074-00 910503700580 Zl:jlsiz\mlc“lélsiizr\el\cl::dmt) 106-00000400 910503701210
Additional Hinge Quantity 1 120-000098-00 910503700772 Data Enabler

Pro PG21 / PG13

Use [tem Number when ordering in North America. . N
(metric size conduit)

106-000004-01 910503701211
Use Item Number when ordering in North America.

PHILIPS Philips Color Kinetics
3 Burlington Weoods Drive Copyright @ 2008 2012 Philips Solid-State Lighting Solutions, Inc. All rights reserved,
2 Chromacore, Chrormasic, CK, the CK logo, Color Kinetics, the Color Kinetics loge, ColorBlast,
Burlington, Massachusetts 01803 USA ColorBlaze, ColorBurst, eV Fuse, ColorGraze, ColorPlay, ColorReach, WY Reach, eW Reach,

Tel 888385.5742 DIMand, EssentiahWhite, eW, iColor, iColor Cove, IntelliWhite, ivv, Player, Optibin, and Powercare

Tel 617423.9999 are either registered trademarks or traderarks of Philips Solid-State Lighting Solutions, Inc. in
B the United States and / or other countries. All other brand or product names are tradermarks

Fax 6174239998 or registered trademarks of their respective owners, Due to continuous improvements and

wwwiphilipscolorkinetics.com innovations, specifications may change without notice, DAS-000010-02 RO9 07-12

Peggy Ryan Williams Center | Pag2l9




	Executive Summary
	Acknowledgements
	Building Introduction
	Structural Overview of the Building
	Materials
	Geotechnical Report and Recommendations
	Foundation System
	Gravity System
	Floor System
	Framing System
	Roof Gravity System
	Typical Gravity Loads

	Lateral System
	Lateral Loads Summary


	Structural Overview of the Pedestrian Bridge
	Foundation and Columns
	Structural Framing

	Problem Statement
	Proposed Solution
	Breadth Topics
	Architectural Breadth – Bridge Façade Redesign
	Lighting Breadth – Exterior Lighting of the Bridge

	Structural Depth
	Gravity System of the Building
	Pan Joist System
	Girder Design
	Beam Design
	Column Design
	Final Gravity Framing

	Lateral System of the Building
	Lateral Load Determination
	Moment Frame Design

	Gravity System of the Pedestrian Bridge
	Gravity Loads
	Member Forces
	Member Design


	Architectural Breadth – Bridge Façade Redesign
	Initial Sketches
	Truss Design
	Gable Roof
	Façade Diamond Design
	Materials Chosen
	Façade Comparison
	Architectural Breadth Conclusion

	Lighting Breadth – Exterior Lighting of the Bridge
	Conclusion
	References
	Appendix A.1:  Snow Drift
	Appendix A.2:  Framing Layouts
	Appendix A.3:  Girder Designs
	Appendix A.4: spBeam Output for Girders
	Appendix A.5:  Assumed Column Loads From Above
	Appendix A.6:  spBeam Output
	Appendix A.7:  Load to Apply to Level 1 Columns
	Appendix A.8:  Column Designs
	Appendix A.9:  spColumn Output
	Appendix B.1: Lateral Load Calculations
	Appendix B.2: Determination of Frame Stiffness’s
	Appendix B.3: Center of Mass and Center of Rigidity
	Appendix B.4: Wind Load Cases
	Appendix B.5: Column Lateral Loadings to be Used in spColumn Analysis
	Appendix B.6: spColumn Output for Final Column Designs
	Appendix B.7: Beam-Column Interaction Calculations
	Appendix C.1: Gravity Loads on the Bridge
	Appendix C.2: Determination of Panel Point Loads
	Appendix C.3: Panel Point Loads
	Appendix C.4: Panel Point Load Combinations
	Appendix C.5: Member Indices
	Appendix C.6: Conversion of Indices to Member Forces
	Appendix C.7: Method of Joints
	Appendix C.8: Member Design
	Appendix D.1: Bridge Trusses
	Appendix E.1: Luminaire Specification Sheet

