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EXECUTIVE SUMMARY

Finished in July 1997, this eight story ‘Living/Learning Center’ at Duquesne University
provides living quarters and learning spaces for up to 280 upper class students. These
living quarters include laundry facilities, double suites, and private restrooms. The
‘eclectic’ architecture is representative of other buildings on campus. Its impressive
facade has won a masonry architecture award, which is displayed in the ground floor
lobby.

Vickroy Hall is a structural steel building with moment frames used to resist lateral
forces. The floor system is that of a composite metal deck with welded wire fabric
reinforced light weight concrete. The exterior walls are composed of light gage steel
framing with a curtain wall of brick.

The purpose of this report is to collaborate a years worth of research and design to
determine if a different type of structural design would have been worthy for
consideration. This report also examines two breadth topics that relate to the building.

The structural redesign of Vickroy Hall incorporated the removal of the structural steel
frames and the incorporation of masonry load bearing walls and hollow core pre-cast
concrete planks as a floor system. Two main design criterions were to be adhered to.
Since the building had won an architectural award, the aesthetics were to be kept as
close as possible to the original. Secondly, the living spaces had to be roughly
maintained.

The breadth topics were to a) redesign the lighting in a ground floor lounge area and b)
to analyze the schedule impact of redesigning the system.

The wall sizes, when determined using the Allowable Stress Design were basically the
same as the original. Also, the scheduling of the main elements of the structural systems
were very close, with only a week of difference in ending time. The redesigned system
did bring about some changes. The loading on the foundations was higher, resulting in a
redesign of some caissons and the addition of more grade beams. The exterior columns
were also modified. However, the changes were not substantial enough to warrant the
dismissal of the load bearing masonry wall system.

It was concluded that load bearing masonry walls with hollow core planking would
indeed be a sensible alternative to the structural steel moment frame.

Donna Kent AE 482 Advisor: Dr. Boothby
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1.0 Introduction
1.1 General Building Description

Vickroy Hall is an eight story, 77,000 square
foot Living/Learning Center at Duguesne University
in Pittsburgh, PA. Completed in 1997, Vickroy Hall
provides living quarters as well as ‘learning spaces’
for up to 280 upper class students. The living quarters
consist of two double suites with an adjoining
bathroom (see Figure 1 in Appendix A for photos).
The learning spaces are an assortment of meeting
rooms and lounge rooms with tables and comfortable
seating areas respectively. Vickroy Hall also provides
offices for departmental and administrative use on the
two lower stories. Floors three through eight are
typical with student suites, laundry facilities, and
meeting rooms (see Appendix B, Figures 1-3 for
floor plans).

This 105’ building is nestled
between many other buildings, but
stands out with its award winning
brick facade (see circled building to
the right). An enlarged map of the
campus can be located in Appendix
A, Figure 2. The distinctive two-
story columns at the base provide the
building with even more aesthetic
beauty. The columns are an aesthetic
addition to the bands of concrete
accents at each floor level, and dark,
dramatic windows. Though there is
no typical bay size, the building is
basically symmetrical based on the
two primary axes. The first two
stories are the only asymmetric floors
due to the mechanical equipment Duquesne University
basement and mezzanine level in the
back of the building (see floor plans).
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1.2 Project Team

Owners: Duquesne University

Architect: Gerard-Nagar Associates

CM/General Contractor: TEDCO Construction Corporation
Structural Engineer Consultant: Conway Engineering

Donna Kent AE 482 Advisor: Dr. Boothby
Structural Option Page 1 of 35



Senior Thesis Vickroy Hall Duquesne University

Mechanical Engineer Consultant: Dodson Engineering, Inc.
Electrical Engineer Consultant: Carl J. Long & Associates

2.0 Existing Building Breakdown

2.1 MEP Systems

The lighting system consists of primarily
fluorescent lighting. The main electrical system is a
480/270, 3 phase, 4 wire system. The main bus
system is a 2500 A, 277/480, 3 phase, 4 wire system.
Finally, if the electric fails, the building can be
operated on a 208/120, 3 phase 4 wire generator
systems.

The building heating and cooling system is
operated using steam. The steam system is composed
of a two pipe system. This system means that the
building may have either full heat or cooling, or a
mixture of 50/50 heating and cooling. Vickroy Hall uses
five air handling units with capacities of 11,500; 10350;
and 6500 cubic feet per minute.

Mechanical Room

2.2 Structural System
2.2a The Foundation

The foundation consists of grade beams and slabs on grade formed on top of caissons
(see figure to left).

The caissons are constructed of reinforced
concrete with a capacity of twenty-five tons per
square foot. The caisson holes were to be drilled
until auger refusal and then cast in place. The size
of the caissons range from thirty to fifty-four inches
in diameter.

The grade beam widths are from twelve to
sixteen inches wide with an average depth of thirty-
gwzoe—<Jl| | @R &Y four inches, but with a maximum depth of eighty-
i eight inches. The deep grade beams are in and
around the elevator shafts and mechanical rooms
because of the greater support needed in those
areas.

The slabs on grade are four inches thick with
6 X 6 — W2.9 x W2.9 welded wire fabric reinforcing
over six inches of compacted sand and gravel sub
base with a vapor barrier. Beneath the mechanical
equipment rooms and elevator shafts, the slabs are
thicker, but the depth was not revealed on the

Hez0c
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Caisson, Grade Beam and Slab Detail

Donna Kent AE 482 Advisor: Dr. Boothby
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structural drawings due to the unknown weights of the mechanical equipment (see the
Foundation plan in Appendix B, Figure 4).

One difficulty in building the foundation was that the building was proposed to go
directly over an existing utility tunnel (see partial plan below). This tunnel housed pipe lines,
communication, and electrical wires. The solution was to cut the lines temporarily, excavate
the required ground, and reassemble the lines as quickly as possible. The basement of the
building now houses the lines that once ran through the tunnel. The lines run along the inside
of the rear wall (see figure below) and the tunnel continues on the outside of the foundation

walls.
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Utility lines through the Basement
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2.2b The Super Structure

The main structural system consists of structural steel members. These include W-
shapes and C-channels. Each major connection (between beams and columns) is a moment
connection, indicated on the drawings as either a wind moment connection or a moment
resisting connection. A typical floor plan calls for generally calls for W12 to W16’s. There
are also C-channels framing the protrusions of the buildings perpendicular to the regular
framing system (see figure of partial typical framing plan (full typical framing plan is in the
Appendix B — Figure 7)).
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Typical Framing Plan showing Partial Framing
of cantilevered protrusion

2.2¢ The Floor System

The floor system is a composite metal and concrete deck. On a typical floor, the deck
IS 2” - 20 gage with 3 — %" light weight concrete with 6x6 - W2.9 x W2.9 welded wire fabric.
The composite deck is to span a minimum of two spans. The deck was to be welded to the
supporting structural member (see figure below).

Typical Floor System: Shows corrugated
metal deck supported by steel framing

Donna Kent AE 482 Advisor: Dr. Boothby
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2.2d The Lateral Resisting System

At the foundation/first floor level, the walls consist of a reinforced unit masonry
system with 16” Ivany blocks below grade and 12” Ivany blocks above grade. In front of the
Ivany block, the wall system changes to that of a brick facade. Behind the brick facade, there
are 6” — 16 gage structural metal studs with batt insulation between the framing components.
Relief angles are positioned at every floor for the brick facade. The windows are composed
of aluminum with plastic laminate sills (see photos below). An enlarged detail of the
reinforced masonry wall detail can be found in Appendix B, Figure 8.
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(Above) Reinforced masonry wall

(Right) Reinforced masonry wall
detail showing transition from 16” i
Ivany block to 12” Ivany block | |8 o =

2.2e The Roofing System

The building was designed so an extra six floors could be added to the eight floors
which were built for the first phase. Therefore, the roof is designed as a floor with the
capacity to hold the same loads. As a result of this, what appears to be a hipped roof is
actually light gage metal framing with standing seam metal panels attached called a ‘screen
wall’. The framing is mounted to the “floor’ system below. This floor system is identical to
the lower levels with the corrugated metal deck and reinforced light weight concrete. The
framing is attached through embedded anchor bolts within the concrete. Around the
perimeter of the roof is a ten inch parapet. This is composed of concrete masonry units with a
metal coping covering. The “floor’ system is covered with tapered insulation, EPDM, and
ballast (see photo and detail on next page). An enlarged detail of the screen wall framing
detail can be found in Appendix B, Figure 9.

Donna Kent AE 482 Advisor: Dr. Boothby
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2.2f Strengths of Materials

Concrete:
= Slab on Grade, Floor Systems: 3,000 psi at 28 days
= Caissons and Grade Beams: 4,000 psi at 28 days
= Foundations: must have Type Il or Type V cement with pozzilith mixture

Steel:
= Reinforcement: 60,000 psi minimum yield
= W shapes: 36,000 psi minimum yield
= Channels, angles, plates, connection materials: 36,000 psi unless otherwise
noted
= Tubes: 46,000 psi minimum yield

Welds:
= E70XX electrodes

Bolts:
= Regular: all will be %” diameter A-325 High Strength friction or bearing type
with threads in the shear plane
= Anchor: A-307 or A-36

Facade:
= |vany Block: 3,000 psi minimum at 28 days
= CMU: 1,500 psi minimum
= Brick: 4,000 psi minimum

AE 482 Advisor: Dr. Boothby
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Grout:
= |vany Block: 3,000 psi
= Masonry Unit: 2,500 psi

Mortar:
= Below Grade or in contact with Earth (for Concrete Masonry Units) : Type M
= All other masonry: Type S

3.0 Structural Depth
3.1 Structural Depth Proposal Summary

Vickroy Hall was constructed using structural steel moment frames as its internal
supporting structure. Though this has worked well with the building and its location, there
are more typical methods of design and construction for the occupancy of the building. The
more typical methods of design include cast in place or pre-cast concrete, masonry, and light
gage steel or wood framing.

The redesign of Vickroy Hall’s structural system included load bearing masonry with
shear walls to replace the moment and shear capacity of the structural moment frames. The
shear walls were placed around the elevator shafts, stairwells, and between a selection of
double suites (see figure below-dark green denotes bearing walls and shear walls). Full floor
plans can be found in Appendix B, Figures 10 through 13.
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In previous technical reports, alternate floor systems were examined to determine if
they could effectively replace the original system of composite metal decking with light
weight concrete. The alternate floor system chosen for the redesign was pre-cast hollow core
planks (see figure below). The planks rest on the bearing walls, but do not impede the
transfer of shear and axial loads. This is accomplished by specifying special details provided
by Nitterhouse Concrete (see figure below). More details for exterior bearing walls and the
roof level bearing can be found in Appendix B, Figures 14 through 16.

#4 Ma¥, SIZE REBAR GROUTED SOLID @ EACH
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GROUT END CORES:
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DEZIGMED AMD FLACED TO CLEAR
PLANE BEARING.

(Above) Pre-cast hollow-core
plank

(Right) Interior Bearing Wall
Detail provided by Nitterhouse -
Concrete
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The major concerns with changing the system include the prospect of keeping the
architectural aesthetics the same and allowing only a slight change in the amount of space
that can be occupied. This prospect will rely on the capability of keeping wall sizes and the
exterior column sizes relatively close from the original design to the redesign.

Though a computer model could have been used to further aid in the design, one was
not used, as all of the calculations were done by hand, following the prescribed procedures of
ACI 318-05, ACI 530, ASCE 7-05, IBC 2003, AISC, ASTM, and NCMA Tek Notes.

3.2 Structural Depth Solution Summary

The load bearing wall system was designed two different ways. The first design
utilized the conservative method of Empirical Design. This design method applies the
assumptions that gross weight and mass will support the structure both laterally and
vertically. It is “a procedure of proportioning and sizing unreinforced masonry elements
based on known historical performance for a given application’ [NCMA Tek Note 14-8A].

The second method of design is that of Allowable Stress Design. This design method
is not as conservative and allows for the ‘reinforced masonry structures to have significantly
higher flexural strength and ductility than similarly configured unreinforced structures...’
[NCMA Tek Note 14-19A].

The plank loading on both structures was assumed to be the same. The deflection
calculations were based on load combinations for ultimate design. Though ultimate design,
empirical design, and allowable stress design are not usually mixed, ultimate design was used

Donna Kent AE 482 Advisor: Dr. Boothby
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for conservative floor loads for deflection in case other loadings were overlooked (see
Figures 1 through 5 in Appendix C for calculations). However, ultimate design was not used
in the calculations of floor loads and their consequential loads on the bearing walls.

3.3 General Design Considerations

Some general design considerations were needed when designing the new structural
system. The structure is basically symmetrical about the two primary axes (see Figures 1
through 4 in Appendix B), excepting the first two floors. The exterior columns on three sides
of the building provide a significant reduction in the area of the first two floors. This also
means that the columns are not decorative, but must take the loads from the 6 floors above.

In addition, the first two floors are not just two full floors. The second floor follows
the first floor in dimension, but not in plan. The first floor is divided into a
mezzanine/basement level and the inhabited space. The basement level is located 6.5° below
the first floor level. The mezzanine level measures approximately half the size of the
basement level and is situated 4.5 above the floor level of the first floor (see partial building
section below). A full building section can be found in Appendix B, Figure 17.
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The basement and mezzanine levels house the mechanical system of the building.
This detail forced the consideration of how to engineer the floor system and supporting
elements so the mechanical equipment could stay in the basement. The roof was not an
option for relocation due to the amount of space the large elevator motor room and the
cooling tower use. The elevator motor room is actually the shaft for which the elevators
would have traveled through if the second phase of construction and the addition of six floors
would have been implemented.

To solve the problem, the planks were designed to span perpendicular to those of the
more typical floors. Though this design incorporated very large spans and deep planks, the
value of keeping the mechanical area untouched was deemed more valuable than the cost of
four inches of additional concrete on the second floor (see Figure 21 in Appendix B).
However, because of the additional four inches in the rear of the building, the rest of the level
had to use the same size plank. The same size plank would allow for no grade differences in
the level as well as a reduction in the constructability issues that may have come from the use

Donna Kent AE 482 Advisor: Dr. Boothby
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of two different heights of planks. The mezzanine level was kept the same, using steel
grating as the flooring.

The floor system used was a pre-cast planking system based on specifications from
Nitterhouse Concrete. The two types of planks used were the 8” J917 and 12” J952 planks
(see Appendix B, Figures 18 and19 for the Nitterhouse Concrete plank specifications). The
layout of the planks can be found in Appendix B, Figures 20 through 22.The pre-cast planks
were assumed to bear fully on the walls of the level below. Though this could be seen as an
interruption of the transfer of shear and moment, this is not the case. Details from
Nitterhouse Concrete were also examined and the best connections between the planks and
the walls were chosen (see Figures 14 through 16 in Appendix B). These details apply the
use of reinforcing and grouting to transfer the loads from level to level without interruption.
The floor loads were based on IBC 2003 loadings for two types of uses. The dwelling units
have a required loading of 40 psf live load and the corridors have a required loading of 80
psf. Since there is a relatively low ratio of corridors to dwelling units, the dwelling unit
loading was modified to 55 psf throughout the building. This takes into account the extra
loading of the corridors on the walls without over designing the walls using the full 80 psf
loading.

Structural steel lintels were used to transfer the loads of the walls over interior
openings and large spans. Double angles were used to span over the doorways and hallways.
W-shapes were used to span between the exterior columns and the longer interior spans. The
beams below the second floor not only had to span the entire length of the basement level,
but also carry the loads of the six floors above it because of the mechanical equipment below
(see partial floor plan below). Full floor plans can be found in Appendix B, Figures 10
through 13.
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2

PLANE 1 PLANE [
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Partial Ground Floor Ceiling Framing

The bearing walls were designed with two different types in mind. The types were
interior load bearing walls and exterior load bearing walls. Each wall type had two sub
categories: parallel to the long direction and parallel to the short direction of the building.
The planks were laid out so that they were typically bearing on the short direction of the

Donna Kent AE 482 Advisor: Dr. Boothby
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building. Therefore, these walls tended to be thicker or have more reinforcing or grout
specifications. The exception to the plank lay out is the second floor, which spans between
the long exterior rear wall and an intermediate interior wall. In this case, the lower two levels
of the long exterior rear wall and the intermediate interior wall were assumed to be bearing
walls. The long exterior front wall carries no load but its own self weight and wind. The main
bearing walls (short direction) were designed the using self weight and wind loading. The
secondary bearing walls were designed based on their own loading. Finally, the exterior
walls that were not used to support the floor system were designed to be built using the same
dimensions of the short side bearing walls. This was for ease of construction purposes.

Column design in both design methods was performed in the same way. The columns
were designed to be reinforced (although there is typically no reinforcement in Empirical
Design). Columns were designed using the Masonry Designer’s Guide, Fourth Edition tables
and charts from Chapter 12.

The use of load bearing masonry walls also affected the foundations. A complete
redesign of the foundation was not an option due to the lack of knowledge of the support
conditions of the soil. Though the original foundation employed the use of grade beams,
additional grade beams were required to distribute the loads to the existing caissons (see
foundation plan below-blue denotes grade beams). A larger foundation plan can be located in
Appendix B, Figure 23.In addition, the existing grade beams need to be redesigned to
withstand the increased loading placed upon them. As a result, some of the caissons had to be
resized so that their original allowable stress of 25 tons per square foot was adhered to.

Redesigned Foundation

Donna Kent AE 482 Advisor: Dr. Boothby
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3.4 Empirical Design Discussion and Results

Discussion

The applicability of the Empirical Design Method is based on structures “assigned to
Seismic Design Category (SDC) A, B, or C and where the basic wind speed is less than or
equal to 110 mph...” [NCMA Tek Note 14-8A]. If the masonry elements are designed to be
part of the seismic lateral force resisting system, the SDC is limited to A. The building was
assumed to be in seismic design category C. However, because the building is in a very low
seismicity area, coupled with the fact that the structural integrity of the supporting soil was
unknown, the limitation was neglected. The geological map of Pennsylvania also shows that
Pittsburgh rests on primarily ‘Pennsylvanian stone’ which consists of sandstone, shale, clay,
coal, limestone and building stone. These types of rock were assumed to be a suitable
supporting base (see Figure below).

MAP 7 GEOLOGIC MAP OF PENNSYLVANIA ommna s

PENNSYLVANIAN
{290=330 mil. yrs.)
Cyclic sequences of
samdstone, red and
gray shale, con-
plomerate, clay,
coal, and Ermesione,
Coal, elay,  Nime,
building stone,

Donna Kent AE 482 Advisor: Dr. Boothby
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Tek Note 14-8A was used extensively as a guide for this portion of the redesign. The
design provisions of minimum wall thickness, lateral support and allowable stresses were all
adhered to as prescribed in the Tek Note. All walls including the bearing walls, shear walls
and partition walls were designed using the provisions of the Tek Note. The loadings and
assumptions for the Empirical Design Method can be found in Appendix C, Figure 6.

Results

The final results of the walls sizes using the Empirical Design Method were much
larger than that of the original system. The outcome of the interior bearing walls illustrated a
much larger size than that of the exterior bearing walls. The interior walls carried the double
the weight of the planks due to the tributary width compared to what the exterior walls were
carrying. The interior wall size was at the first floor was designed to be 3 wythes of grouted
ten inch CMU. The exterior wall size resulted in a grouted twelve inch CMU. The exterior
walls and interior long wall were designed to be an ungrouted, eight inch CMU (see 15 for a
summary of the wall design). A summary of the lintels designed to support the loads from the
Empirical Design Method can be located on page 16.

The shear walls using EDM had only two requirements. The first was that the wall
must use at least an 8” CMU. The other was that the length of the combined shear walls sum
to a certain percentage of the entire wall. Both criterions were met with four 8” CMU walls
in the long direction. The criterions were far exceeded in the short direction, as the bearing
walls doubled as shear walls (see Figure 7 in Appendix C for shear wall design and checks).

The columns were designed using combined axial and bending equations. Though
there is typically no reinforcement in the Empirical Design Method, the method did not
prescribe a way to design columns. Therefore, slenderness and reinforcement to column
width ratios were used. The exterior columns were designed to be twenty-four inches square
with 4 - #4 bars as reinforcement. The interior columns (the columns placed below the
mezzanine level) were designed to be sixteen inches square with 4-#4 bars as well (see
Figure 8 for a sample calculation of column design and Figure 10 for the column design in
Appendix C).

The grade beams had to be redesigned according to the loads from the bearing walls
and shear walls. The results are displayed in a table on page 17. The caissons also had to be
checked to comply with the twenty-five tons per square foot maximum stress. The checks
and redesign for the caissons can be found on page 18.

Donna Kent AE 482 Advisor: Dr. Boothby
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Empirical Design Walls

Imtericr Beadng Walls (short dirschon

Floor Kumber | Flank Eize Plarnik Gl Tofal 0L | LLiS.L. | Load froen |Load from | Estmates | Wall Load | Wall Stress AU Block Specfcadons
with 2° S48 eighd Wall Abowe | Supporied| Wal Welght pEl ipsh with Type M or 3 Morfar
Ao {in [14] [ps] pet ipad) pH Floor (pif pH
Roal 10 Bd.5 L] 1325 30 O] 3EF1ES 37d 3187 43 €|use §” ungrowdsd 2100 {Anet) sirength biocks
B 10 H3.5 L ol == 41885 ITE ks k= S242 54 |wse B oroui=d 2100 shrengih blocks
T 10 Bd.5 L] 1325 == 354T 44375 1156 151356 1351 |wse 10" growied 2130 strengih blocks
B 10 H3.5 < e == 151355 ITE 106 20575 145 7 |wse 12" growied 2500 sirengih blocks
5 10 B3.5 42 1325 -] 20973 44375 312 27728 1155 wse 2 wifines 10° grouled 2500 strenglh blocks
£ 10 B3.5 < 1225 == 277285 44375 2312 244TE 143.7|wse 2 wfines 107 grouled 2500 strengih biocks
3 10 B3.5 42 1325 ] 447E 44375 =12 41728 144 Slese 3 wifhes 13" grouled 2500 strenglh blccks
2 14 102.5 40 1425 == 41728 42375 S 50133 1323 |wse 3 wyines 10" grouled 2500 srenglh biocks

Exterior S=arng Wals (snord disscion

Floor Kumber | Flank Eize Plarnik Gl Tofal 0L | LLiS.L. | Load froen |Load from | Estmates | Wall Load | Wall Stress AU Block Specfcadons
with 2° S8 e lghd Wall Above | Supporbed| Wal Welghi il ] ipshl with Type M or S Mordar
Ao {in [14] [ps] pet ipad) pH Floor (pif pH
Rool 10 B2.5 ] 132 5 1] i} 1830 ITd 2204 23 0|wse Bungroui=d 2130 {Anet} sinength blocks
[] 10 B3.5 e il == 2304 21300 £ 4708 45 0wse B” ungrouie=d 2100 sirengh blocks
7 10 Bd.5 40 1325 == 4738 2120 Eil] TTSE B0 Z|wse B° grouizd 2100 strengin Dlocks
B 10 B32.5 E el = TISE 2130 RES 11042 92 0|wse 10 growied 2100 sirengin blocks
5 10 Bd.5 ] 1325 E= 11042 2130 1156 14328 1154 [se 10° growied 2130 strengih blocks
i 10 B32.5 4 225 == 14528 21340 1440 178E4 1241 |wse 12" growded 2100 shrengih blocks
10 B3.5 o] 132 5 - 17884 2130 140e 21400 145 &|wse 12° growied 21030 strengih blocks

Exterior S=arng Wals and intsrior B=aring wal (long dr=cion)

Floor Kumber | Flank Eiz= Plainik DL Tokal 0L | LLiS.L. | Loed froen |Load from | Estmated | Wall Load | Wall Stregs AU Biock Specfcadons
with 2° | 2eiHdeipght Wall Above | Supportes| Wal \Welght 104 [p=l with Type M or 3 WMorar
o {In [-4] pst 115] Cps] pH Flhoor [pif; pH
Roaol [] 1] a [] 1] ]| a 3Td 3iTd 3.9|wse B ungrouisd 2100 (Anet) stirength blocks
B [ o al o [ T4 al Er T4 7.5 |use B ungrowi=d 2100 sirengih blocks
7 [] 1] 1 [] 1] 748 a iTd 1123 11.7|wse B” ungrouisd 2100 sirengih blocks
B [ ] al [ [ 1122 ) 74 1426 156 |uwse §° ungrouisd 2100 strengih Blocks
5 [] 1] a [] 1] 1435 ] T4 1570 135 |use B” ungrouisd 2100 sirengih blocks
£ [ 1] 1] [ [ 1570 ] 74 2244 234 |use B° ungrouisd 2100 strengih Blocks
3 [] 1] a [] [x] 244 ] iTd F I7 3 |wse B" ungrouied 2100 sirengih blocks
2 14 102.5 ] 142 5 == 2518 1975 & =11 574 |wse §° ungrouisd 2100 sirengh blocks
Donna Kent AE 482 Advisor: Dr. Boothby

Structural Option Page 14 of 35
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AnTe Froor [Lintel MUmEer [Ciear Span (1) | ooan w Support (1) |Load (&) [Regulned | Jred) [otes) Shape Lirrd) [fange wid |
= 1 £.00 BT 56,0 26.37| 2L 776 472 £
= i T1E7 1233 SE.0 T7E.1 | W12 i T
= 3 3.00 367 56.0 11,582 4031 15.24 ]
= ) AT, 783 SE.D BE. 15| SLONax] X B
[ 5 21.e2 Z2EE 56.0 618,65 W2 1xdd 7 E50
£ 13 300 &7 15.0 311[2L3- 1231720716 £35 700
= gL IO 36T A1) ] e B0
1 3 1235 1152 26.0 75.66|W12x14 E&S5 387
i o AL [N 560 27 Eo| T Eaanad EEE] EI0
1 50 4.50 517 5E.D 26,06 | ZLEXANIE 265 E.00
1 50 300 367 56.0 11,502 AxA0d 15.24 ED0
1 i TEE0 717 26,0 T2 B WD) i A
1 11 156D 16.27 260 185,53 |Widx22 iEE ]
1 1z = =5 A i e T KIi]| A1)
1 7 6.06 R 56.0 47 66| ZLEnAxad 453 £
1 3 10 517 SE.0 2 L0 | e AE ik B0
2 7 6.17 FE] 36,0 2073|2776 472 E00
2 g 4.50 517 46 21.42|2LE3- 11516 213 7.0
e T 30 357 G0 ] O T B0
3 7 617 £.83 38.0 33,24 | ZLEx X172 M5 ED
3 T 0 =17 30 L] R TE5S B
3 g 300 15T 38.0 7.E7 | 2L AxAx11D 11.04 E.00
4 7 617 683 30.0 26.24 | ZLEXDAE 263 ED0
! T 0 o7 0.0 T3 |2 2nanad 1524 B
4 g 300 367 30.0 B.21 | 2LANAX 112 11.04 ED0
5 ; B.17 [#:k: 230 1B ] o g Pt 213 T
5 g 450 517 230 1071 2 axdx 112 11.04 ED0
5 g 300 15T 23.0 476|231 1T E 65 700
E 7 E.17 [F:k] ) T ET [ 5 B0
3 3 4.50 547 17.0 7.C2| 2 Andn1/2 11.04 ]
E g I 35T ) k8] ol S ek el 21 I |
7 7 6.17 .83 10.0 8.75|2La%4x1/2 11.04 ED
T g 0 =17 (1] ] ol e el ES T
7 g 3.00 367 10.0 207 [2L3- 1123172071 E 35 700
B 7 617 683 50 4. 37| IGTIE 5 700
g T 0 o7 =D k] ol g e el = ES T
3 g 300 367 50 1|23 126 65 70
W i 3300 361 B0 ToULe B | W s 1560 TIE

Eciow W 17 2250 2305 55 5452 W12 i) E00
Elow W 16 24.50 25.17 5.5 75.63|Wi&2 159 500
Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis

Ermgirical Design Grade Beam Design

Vickroy Hall

Duquesne University

Grade Beam | Span & ‘Wall Load | Mexseffwgt |calcd [tnald (=2d | b |h=25+d)| hk beam wgt| Total M| As = M4d) < einforcement Bs fro
=pan (1] &I -k {in} () {im} {in} {in} (im] {plf} k) (im*2) {m
B1 2400 5.50 AeE000 2511 ] 13| 14 285 ag £37.50] 427 5D 4.11[5 Fb's
GE2 7.00 50.10 J08.80| 23.07 24 12 12 26.5 23 350.00] 308.01 3.22[4 Fp's
B3 18,83 50.10 2483.42| 4814 48 24| 24 505 52| 13D0.00] 2527.35 13.18]2 rows, 5#11's
ZB& 1B.87 50.10 218213] £4.35 48 3| 24 48.5 50 1250.00) >236.58 12.18|2 rows, 5#10's
GEA 7.00 21.40 131.08] 17.37 iz [i] ] 14 .5 1d 100.00] 13168 2.74[3#8
GET 14.33 5.60 141.24] 17.81 18 &1 10 205 22 22217 14713 204348
GER 10 83 2140 105224 3473 ] i8] 18 385 40 v50.00] 1080.12 7.58(2 rows, 38105
[e]=1] 1B.67 21.40 ] EEET 3 17| 18 36.5 33 712.50] B63.12 7.08(2 rows, 3210
B10 18,83 21.40 1052.24| 3478 ] i8] 18 385 40 ¥50.00] 1080.12 7.58(2 rows, 3#10s
GE11 14.33 5.60 141.24] 17.81 18 2] 10 205 22 22817 14713 2.04{3&8s
GBE12 14.00 21.40 524.30| 2758 28 14 14 305 32 408.87) 53573 4.78[2 rows, 388
=zB13 24100 5.60 2E8.00] 2511 28 13 14 285 ag £37.50] 427 5D 4115 F0's
GBE14 2400 5.60 e 00 2511 il 13| 14 285 an £37 50| 427 5D 4 115 F@'s
ZB15 16.83 50.10 2483.42] 4014 48 4] 24 50.5 52| 1300.00] 2527.36 13.18]2 rows, 5#11's
GB1d 1B.87 50.10 2182.13| 4436 46 2| 24 485 500 1250.00| 2236.58 12.18|2 rows, 5#10°s
GE17 18.83 50.10 248322 2814 48 24] 24 505 52 1300.00] 2527.35 13.18]2 rows, 5#11's
GB13 24 D0 5.50 e 000 2511 ] 13| 14 285 ag 4£37.50| 42750 4.11(5 #b's
=B1% 24100 5.60 800 2511 28 13 14 285 ag £37.50] 427 5D 4115 F0's
Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis Vickroy Hall Duquesne University
Empirical Dezign Caiszon Allowabkle Siress Check
Caisson Axial Load (k) |Exist Diam (in) |Area (in*2) |Stress (ksi) <347 ksi, ok) [Mew Dia (in) (Mew Area (in*2) |Stress (kai) |<.347 ksi, ok)
AZ = AS 2243 42 1384 74 0.16 ok ® X ok
A3 =Ad 142 .5 4 1805.64 0.03 ok ¥ X ok
B1=EE 155.4 421 138474 0.12 ok ® X ok
B1.4=B56 260.67 30 706.50 0.37 not ok 32 B03.84 0.32 ok
B2 = BS 164 .1 S4)|  2289.06 0.03 ok ® X ok
Bi=B4 135 > 2289.06 0.06 ok ¥ X ok
C1=C6 734 48| 18058.64 0.21 ok ® X ok
C14=C56 426.1 30 706.50 0.60 not ok 42 138474 0.31 ok
C2=0C5 1060.2 b4 2289.06 0.46 not ok i) 3215.36 0.33 ok
C29=0C41 621.8 > 2289.06 0.27 ok ¥ X ok
01 =D& 734 48| 18058.64 0.21 ok ® X ok
D14 =D56 426.1 30 706.50 Q.60 not ok 42 138474 0.31 ok
02 =05 SH9 o 228906 0.43 not ok [ 3017.54 0.33 ok
0D29=D41 SH9 > 228906 0.43 not ok 6.2 3017.54 0.33 ok
E1=EE 159.4 421 138474 0.12 ok ® X ok
E14=ESE 426.1 30 706.50 0.60 not ok 40 1256 0.34 ok
E2=ES 116.3 o4 2289.06 0.05 ok ® X ok
Ei=E4 GE6.2 > 2289.06 0.30 ok ¥ X ok
F2 =F5 146.5 30 T06.50 0.21 ok ® X ok
F3=F4 2478 30 706.50 0.35 not ok o 2122 64 0.33 ok
G2 =05 2154 42 138474 0.16 ok ¥ X ok
53 =04 S00.4 421 138474 0.36 not ok 2 4055 44 0.34 ok
Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis Vickroy Hall Duquesne University

3.5 Allowable Stress Design Discussion and Results

Discussion

Allowable stress design is based on the ability of ‘masonry elements to satisfy
applicable conditions of equilibrium and compatibility of strains’ [NCMA Tek Note 14-7A].
In this method, the “stress is linearly proportional to the strain,” ‘units, mortar, grout and
reinforcement...act compositely to resist applied loads,” and the tensile stresses are resisted
by the steel reinforcement’ [NCMA Tek Note 14-7A]. The loadings are based on the IBC
minimum design loads. The masonry and loads are based on equations and tables specified in
the assumptions in Appendix C, Figure 11. Tek Notes 14-7A and 14-19A were used
extensively as guides for designing the masonry in this portion of the redesign.

Results

The final results of the wall sizes were approximately the same size as the original
system. The exterior and interior bearing walls running in the short direction were identical,
ending with a twelve inch, fully grouted section at the ground floor. Only the top two floors
exhibited a need for reinforcement. This was spaced at 48” on center. The exterior bearing
wall in the rear of the building utilized a ten inch, ungrouted section the entire height of the
wall. Finally, the interior bearing wall running in the long direction, as well as the elevator
and stair towers utilized an eight inch section, grouted and reinforced at 48” on center. A
summary of the wall sizes can be found on page 19. Calculations for the wall sizes can be
found in Appendix C, Figures12 through 23. Figures 12 and 13 are for the bearing walls and
Figures 14 and 15 are unreinforced wall allowable stress checks. Figures 16 through 23 are
interaction diagrams showing allowable stresses, including the minimum eccentricity line.

The shear walls using the Allowable Stress Design were designed like those in the
Empirical Design Method. The walls spanning in the short direction doubled as the bearing
walls. As such, there was already sufficient area to cover the shear forces. The shear walls
running in the long direction required no shear reinforcement. The shear walls used an eight
inch, ungrouted section the entire height of the wall. The calculations for the shear walls can
be located in Appendix C, Figure 24.

The columns were designed in the same manner as those of the Empirical Design
Method. As such, the column sizes were the same. The exterior columns were designed to be
twenty-four inches square with 4 - #4 bars as reinforcement. The interior columns (the
columns place below the mezzanine level were designed to be sixteen inches square with 4-
#4 bars as well. Appendix C, Figure 25 illustrates the calculations for the columns.

The grade beams had to be redesigned according to the loads from the bearing walls
and shear walls. The results are displayed in a table on page 21. The caissons also had to be
checked to comply with the twenty-five tons per square foot maximum stress. The checks
and redesign for the caissons can be found on page 22.

Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis Vickroy Hall Duquesne University

Allowable Stress Design Wall Design Summany

ntericr Bearng Wals (Shor Direction) ntericr Bearng Walls (Long Dir). Elevator and Stair Towers
Flogr | Block Size (in} | Grout Spacing (n) | Benforcement Floar Block Size (in} | Grout Spacing (in) | Fenforcement
g d 48 #5 at 48" 3 ] 4B #5 at 48”
[ d 48 =5 at 48" 7 ] 4k =5 at 487
i i0 none none i ] 48 #5 at 48°
5 il 45 none 5 ] 4k =5 at 48°
2 10 24 none 2 ] 4B =5 at 487
3 0 full none 3 ] 4B =5 at 48”
2 i0 fiull none 2 ] 4B #5 at 48°
€] 12 full none 5 ] 4k =5 at 487
Exterior Bearmg Wals (Short Direction) cxterior Bearng Walls (Long Direction)
Floor | Block Size (in} | Growt Spacing (n) [ Benforcement Floor | Block Size {in} | Grout Spacing (in} | Renforcermient
g d 48 =5 at 48" 3 10 Mone nine
[ 4 48 =5 at 48 7 10 nong nine
i i0 none none i 10 none ncne
5 10 ngne none 5 10 Mizine rine
2 10 48 none 2 10 Mizine Mg
3 il 45 none 3 10 none none
2z 10 24 none 2z 10 Mone Mnine
G 12 24 nine & il none niare

ntericr Shear Wals (Long Direction )

Floor Block Size (in} | Grout Sgacing (n) | Remforcement
d d none none
[} a none none
i d none none
5 d none none
4 d none none
3 d none none
2 d none none
G a none neone
Donna Kent AE 482 Advisor: Dr. Boothby
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Vickroy Hall

Allowable Siress Deslgn Lintel Cesign

Duquesne University

&bave Floor |LIntel Mumber |Clear 3F-3I'| (M) |Span w EI.IF-FIIZI". ifth |Load (K EE-:]LI rad | (In*4} |Steel Shape | {In*4} |Flan gJe Width
[ 1 E00 EET 416 T4 E1|2LERxAlIE ] ]
G 2 11.67 12.33 41.8 130,88 |W 12x22 158 403
LE] 3 3.00 3.67 416 BLES | 2L4x3-1/2x 142 10.6 T7.00
G 4 7A7 7.82 41.8 40 33[2LExxTE £42 E£00
G 5 21.92 2256 7.0 77.33|W 10817 E19 4
G 13 100 367 7.0 14521 3-1/2x2x104 EED £00
G 12 300 367 416 B.65|2LAx3-1/ax 112 106 700
1 E 11.25 11.02 23.3 E7 B2 10%1T E10 401
1 -0 5.06 6.75 35.3 3005 [2LEx2x1/2 32 E00
1 ED 350 517 L 1642 |2Lxzx1 12 R ]
1 =0 300 3.67 35.3 731 [2L4x3- 112 10.6 7.00
1 0 ESD 17.17 23.3 145.90|W 12x22 158 ENE]
1 11 15.60 16.27 32 17.81|W 10217 E19 40
1 12 21.92 20 5E 12 ZEI5|W 1017 ] 401
1 7 B.0C 5.5 353 3005 |2LEXEX 12 2 3]
1 &-1 450 5.17 35.3 16,44 | 2Lx3x1/2 16.82 6,00
z 7 BT ] 201 ZE.45 |LEXAXTIE 782 3]
2 & 4.50 5.17 20,1 3.55|2L5x3x308 14.7 £.00
P ] 300 TET 201 E 02 [2Lax3-1x1i2 0E 7100
3 7 6.17 £.53 23.0 20.12|LEx4x5/16 20.4 E.00
E] 5 30 57 230 10,71 |2LEx3x38 137 ]
3 ] 3.00 3.67 23.0 4.TB|2L3-1/2x3- 1728306 | 572 7.00
4 7 AT E.83 171 1405 [2Lx3x1 /12 1682 £00
4 & 450 5.17 7.1 756 |2L4x3-1/2x 112 10.6 7.00
4 ) 100 16T 171 T R EED £00
5 7 617 6.53 11.5 10,05 [2LEx3x3/6 147 £.00
z g 450 517 118 231z 1axde | E72 7.00
5 F] 300 3.67 11.5 238 [2L3-1/2x3x 1M 384 £.00
E 7 BT ] ED E JE|IL3-1/2xi-12x306 | E72 700
B & 4.50 5.17 E.D 2 79]2L3-1/2x3x 14 384 £.00
=] ) 3.00 3.67 gD 1. 24 2L3-1r2x3x 1M 2.84 6,00
7 7 AT £.83 NE EN L PN Pl D £00
7 [ 450 517 4.3 2 00 2L3-1r2x3x 1M a4 6,00
7 ) 300 367 NE DED|2L3-1/zx3xid 2 34 £.00
& 7 617 .62 X ENE] FIRE [P R g I 384 .00
g £ 350 517 iE 177 [2L3-1iZx3x 14 EEE ]
& g 300 3.67 1B L7a]2L3-1zxax 1 384 £.00
W i5 2200 3567 416 I04E 05 |W 21355 1140 E22
Below M 17 22 58 23.25 36 42 23|W 10x17 E1.9 40
Ezlow W 15 Z450 3517 iE 40 70|W 1017 E10 401
Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis Vickroy Hall Duquesne University

Allowable Stress Design Grade Beam Design

|- o | Wall Load | Mexsefwgt | calcd |trald [=2d | b n=25+d) ho | beam wgt| Total M | As = W4d) Reinforcermsant A5 from Rein
Grade Beam | Span (i) . oo - o s e L L s aen P
(ki) [ {in} {in} {in] (i) {in] {im} {pif} -k (n"2) "2}
GH1 24.00 3.60 259.20 21.31 22 1] 12 2485 26| 32500 282.60 3.21[3 #10s .81
582 7.00 41.80 250,03 21.72 22 11 12 24.5| 26| 3250D| 258.02 2833 80 3.00
B3 18.83 41.80 2055.31 43.48 44 22 M 465 48| 120000]2114.32 12.01]2 rows, 5#10's 12.70
GB35 1367 41.80 182062 41.78 42 21| 22 A 48| 105417 1666.54 11.11]2 rows, §#10'= 12.70
GBd 7.00 23.60 144 55 17.85 18 9] 1D 208 22| 229.17| 145483 2.03|3%Es 237
GBE7 1433 3,60 22 45 15.48 16 ] ] 18.5| 2D 188.67| B&.73 1.51[2%Es 1.58
GBA 1883 23,60 118042 3604 36 18] 1B 385 40] 750.00] 1187.29 5.31[2 rows 3#6's, 2#4's 5.40)
=l 1367 23.60 102781 .51 36 18] 1B 8.5 40| 750.0D) 1060.58 7.A7|2 rows, 3#10's 782
GBE10 19.83 23.60 110042 3694 36 18] 1B 385 40| 750.0D|1187.29 8.21|2 rows 3#6'5, 2545 82.40
GH11 1433 3.60 9245 15.48 16 ] ] 16.5] 20 188.67| BET3 1.51[2xEs 1.58
GB12 14.00 23.60 578.20 2B.48 30 16] 16 328| 34| 58067 5b2.08 4.93(2 rows. 3-#0's 6.00)
GH13 24.00 3.60 25920 21.81 22 11 12 24.5| 26| 3250D| 282.00 3213 #10= 381
GB14 2400 3.60 259.20 21.81 22 1] 12 245 26| 3250D| 282.00 3.21[3 #10= 381
GB15 1983 41.80 205531 4343 44 22| 22 465 48| 1100.00| 2100840 11.22|2 rows_ §#10'= 12.70
GB18 18.67 41.80 182062 41.78 42 21| 22 44.5) 46| 10594.17| 1866.54 11.11]2 rows, 5#10's 12.70
GBE17 1983 41.80 205531 4348 L 22| 22 465 48| 1100.00] 210040 11.22]2 rows, §#10's 12.70
GB18 2400 7.00 504.00 2722 28 14] 14 305 32| 4A66T| B37.A0 4 BD[2 rows, 3#0's .00
GB19 24,00 7.00 50400 27.22 28 4] 14 0.8 32| 46067| 537.60 4.50[2 rows, 328's &.100
Donna Kent AE 482 Advisor: Dr. Boothby
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Vickroy Hall

Duquesne University

Allowable Stress Degign Caiszon Allowable Siress Check
Caisson Axial Load (k) |E=xist Diam {in) |&rea (in*2) |Stress (ksi) (=247 ksi, ok)  |Mew Dia (in) |New Area (In*2) |Siress (ksi) <347 ksi, ok)
A2 = AL 216.3 42 138474 0.16 ok X X ok
A3 =44 94 2 48| 1808.64 0.05 ok X X ok
B1=EB6 178.5 421 138474 0.13 ok X X ok
B1.4=B56 28541 30 706.50 0.42 not ok 36 1017.36 0.29 ok
B2 =BS 196.2 o4 228906 0.09 ok X X ok
Bl=B4 90 > 228906 0.04 ok X X ok
C1=C6 1.5 48| 1808.64 0.21 ok X X ok
C14=C56 468.7 30 706.50 0.66 not ok 42 1354.74 0.34 ok
C2=0C5 915 54| 228906 0.40 not ok 60 2826 0.32 ok
C29=C41 9792 o4  2289.06 0.25 ok X X ok
01 =06 1.5 48| 1808.64 0.21 ok X X ok
014=D56 468.7 30 706.50 0.66 niot ok 42 138474 0.34 ok
D2 =05 8254 4| 228906 0.36 not ok 60 2826 0.29 ok
D29=D41 826.3 o4 2289.06 0.36 not ok 60 2826 0.29 ok
E1=E& 178.5 421 138474 0.13 ok X X ok
E14=ES56 268 .4 30 706.50 0.38 not ok 36 1017.36 0.26 ok
E2=E5 110.2 >4 228906 0.05 ok X X ok
Eli=E4 5738 54| 228906 0.25 ok X X ok
F2=F5 130.2 30 706.50 0.18 ok X X ok
Fa=F4 194.3 30 706.50 0.28 ok X X ok
G2 =G5 7.5 42 138474 0.03 ok X X ok
Gl=0G4 725 421 138474 0.05 ok X X ok
Donna Kent AE 482 Advisor: Dr. Boothby
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3.6 Other Structural Checks

Seismic effects were recalculated using the Allowable Stress Designed new structural
system. The assumptions and calculated forces are shown below.

Assumptions:

1. Occupancy Category Il 14. Floor Areas
2. Seismic Use Group | a. Total: 77,000 sf
3.1=1.0 b. Mezzanine: 200 sf
4. Ordinary Reinforced Shear Walls: R = 2, c. 8 floors at 9,600 sf
Cd=1.75
5. Site Class C 15. Loads
6. Ss =0.127 => Sys = 0.127 a. Floor:
7.S1=0.054 => Sy; = 0.0918 i. Wp = 25 psf
8.Fa=1.2 ii. W =55 psf
9.Fv=17 1.Wp = 82.5 psf
10. Ta=0.022 sec IV.Whearing walls = 20 psf
11. K = 2 Conservatively v. Wy = 241 psf
12. Seismic Design Category A b. Roof:
13. Allowable Story Drift = 0.02hsy i. Snow = 30 psf
14. Story Heights ii. Wp = 86.5 psf
a. Mechanical Mezzanine: 4.5’ iii. Wy = 151.8 psf
b. Story 1: 15.33’ c. Walls:
c. Story 2-8: 11.33’ i. 70 psf for walls and brick facade
d. To Top of Roof: 10’ ii. Perimeter: 371’

27513 kips———

Z19.69 kips

170,48 kips
127,50 kips—
90,76 klps ——
E0.24 klps —

2396 kips ——— M = 3583

KIPS
17.90 klps ——

6,32 klps —

0.0 klps

-_—

o= 1004 FIFx:
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Wind loading, as analyzed in Technical Report Three was used with the new structural systems. Wind pressures and loading
with both the long and short side windward are shown on pages 24 and 25 respectively.
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3.7 Structural Depth Summary

Design by the Allowable Stress Design was a more efficient use of materials than the
Empirical Design Method. The Empirical Design Method led to much larger wall sizes on
the ground floor than the Allowable Stress Design Method. In addition, living space was cut
down due to the increased wall size.

Unfortunately, the original architectural system was not preserved completely in
either method. The bearing walls required a much greater column section to transfer the loads
to the foundations. The original columns were 1’-4” by 5°-4”. They were increased to 24” by
24”. In this case, the columns could either be clad in the original brick, as before in a square
column, or just extend the dimension to the original 5’-4” length to somewhat preserve the
architectural features.

In comparison to the original system, the masonry bearing walls designed by
Allowable Stress Design stand a chance in the final sizes of the walls. The living spaces were
not affected much by the redesign to masonry bearing walls. The walls may not have as
much characterizing indents and outcroppings, but the living space is maintained (see wall
size summary below).

Complete YWall Surmrmary

Interior WWalls/Bearing Wals (Shart Direction)

Floor WWall Size (blockAY-shape) Wall Width (in)
Qriginal System |Empirical |Allowable Stress [Original Systern |Empirical |Allowable Stress
341 4x09 3 3 142 7625 7 B25
71 4x09 3 3 142 7625 7 B2
B W1 4509 10 10 142 9.625 9625
alw14x120 12 10 145 11.625 9625
4 W1 4x120 2-10" 10 144 19.625 9625
3wWW1dx120 2-10" 10 144 19.625 9625
2[W14x193 212" 10 155 23625 9625
GYWW14x193 3-10" 12 1545 29.625 11625

Exterior Walls/Bearing Walls

Floar Wall Size (blockAY-shape) Wall Width (in)

Original System |Empirical  |Allowable Stress [Original Systern |Empirical |Allowable Stress
g1 4% 109 ] ] 14.3 7.625 7R25
7|1 4x109 3 3 143 7625 7 BZ5
G|WW14x109 & 10 143 7625 9625
5|1 4x132 10 10 14.7 9.625 9B25
41 4x132 10 10 14.7 9.625 9B25
3|1 4x132 12 10 14.7 11.625 9625
2|1 4x193 12 10 155 11.625 9625
G W1 4193 12 12 154 11.625 11625

The impact on the design from the Steel Moment Frame System to that of the
Masonry Bearing Wall System as designed by the Allowable Stress Design included a drastic
change of loading on the foundations. This loading was due to multiple factors. First, the
floor system of pre-cast planks had a greater effect on the moments in the walls due to the
eccentricity. The original floor system of composite metal decking and light weight concrete
acted as one diaphragm, basically distributing its weight evenly. The planks act as a
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diaphragm due to the top coat, but they still induce a moment on the walls, unlike the
composite metal decking and concrete. Secondly, the bearing wall system itself is much
heavier than partition walls of eight inch CMU’s between the original steel columns. Thirdly,
the bearing walls distributed loads differently than the steel columns. This necessitated a
redesign of the grade beams, addition of more grade beams, and an increase in the size of the
caissons so they could support the stresses imposed by the grade beams. A summary of the
caisson sizes is illustrated below. Note that the Allowable Stress Design only required a few
of the caissons to be modified, whereas the Empirical Design led to many modified caissons.

Complete Caisson Summary

Caisson _ System Di_a_meter inj

Original System Empirical Allowable Stress
Ad = A5 42 42 42
Ad=Ad 48 43 48
B1 =086 42 42 42
Bl.4=B5k 30 32 36
B2 =85 54 54 54
B3 =84 54 54 54
Cl1=Ck 48 43 45
C14=C56 3o 42 42
C2=C5 54 64 60
C29=C41 a4 54 54
01 =06 48 43 48
01.4=056 3o 42 42
02 =05 64 52 60
D2.9=D41 54 62 B0
El1=EF 42 42 42
El14=E&E 30 40 36
E2=Eh a4 54 a4
E3=E4 54 54 54
F2=F&8 30 30 30
F3=F4 3o 52 30
G2 =055 42 42 42
G3=0G4 42 72 42

4.0 Breadth Issues
4.1Lighting Redesign

In Vickroy Hall, there are multiple study lounges and work spaces. There is one in
particular that was very aesthetically pleasing. However, the lights in the space were not on
when the building was visited (see figures on the next page). This condition caused some
pondering as to why table lamps were used instead of the lights above. Through this
pondering, the lighting redesign breadth was born.
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Ground Floor Study Lounge

The original system used the HALO brand luminaire with the catalog number C7218-1H-
7250L1.This luminaire is a seven inch, 120V, recessed compact fluorescent with two-
eighteen watt lamps. The original plan calls for thirteen of these luminaires. When searching
through the HALO product catalog online, it was determined that this particular luminaire
was either no longer in use, or went by a different name. Therefore, a luminaire with the
qualities most akin to the original recessed fluorescent was used as preliminary analysis of
existing conditions. The luminaire is also a HALO brand with a catalog number of H880-E-
870C 32 PLT. The luminaire chosen was a seven inch recessed compact fluorescent light as
well, but the conditions of baffles and light diffusers was unknown, so a baffle type luminaire
was chosen for analysis. The original system, as shown below using AGI software, has many
‘scallops’ in its illumination distribution. This creates a ‘cavernous feeling’ in the room. It is
hypothesized that this is why the table lamps are used. It creates a more home-like quality,
rather than that of a cavern with shadowed walls. Though the lighting, by foot-candle values,
is acceptable for the space, the distribution along the walls is not as high as it should be for
studying tasks. The day lighting in the room fixes the scalloping issue, but most of the
studying is done in the evening hours, therefore, an alternative lighting scheme was analyzed.
Appendix B, Figures 24 and 25 illustrate the original ceiling plan and luminaire
specifications. Appendix C, Figures 29 and 30 illustrate the foot-candle values for both day
lighting and without day lighting.

Existing Luminaires — Day Lighting
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Existing Luminaires — No Day Lighting

To better utilize the lighting in the space, pendant lighting was chosen. The pendant
lighting allowed light to reflect from the ceiling as well as allowed light to be directed to the
work plane (tables, seating areas). The foot-candle distribution from the alternative lighting
solution illustrated a better distribution of light throughout the room, specifically, more
illumination around the peripheral of the room. The AGI renderings are shown below.
Appendix B, figure 26 is the specifications for the pendant lighting. Appendix C, Figures 31
and 32 illustrate the foot-candle distribution of the room in both day lighting and no day
lighting conditions.

(Above) New Lighting with day lighting

(Right) New lighting with no day lighting
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The only downfall of the pendant lighting is the encroachment on the space. Though
the ceiling in the room is ten feet, the luminaires could make the space feel tighter and make
it appear to be less neat and sleek. The recessed luminaires distributed light without making
the lounge feel classroom like. The pendant luminaires, though they distribute light more
evenly, could be considered less aesthetically pleasing because they protrude from the ceiling
into the space. Unlike a chandelier, the luminaires are not as architecturally pleasing.
However, the illumination in the room is more evenly distributed and would help the student
more in the perusal of textbooks and notes.

4.2 Construction Management Schedule Impact Comparison

Discussion

Dormitory and apartment occupancy type buildings are typically designed using load
bearing masonry walls, some type of pre-cast or cast in place concrete or a light gage framing
such as metal studs or wood. Vickroy Hall did not make use of any of these types of framing.
Instead, the designers chose to use structural steel moment frames as the supporting members
with only a masonry facade. The reason as to why the designers chose steel moment frames
over a simple load bearing wall system were not divulged. Therefore, the construction
management schedule impact comparison was created. The purpose of this comparison was
to see if the schedules were drastically different, making one choice more suitable than the
other.

Assumptions

A few things were not taken into account in the schedule due to the relevance to the
scheduling. The first item not taken into account was the excavation and relocation of the
utility tunnel. This portion of the construction would have to be done no matter what the
system could be redesigned to be. Stair and elevator towers and roofing construction were
also not taken into account. The cases in both systems are very similar and therefore would
not have impacted the schedule much, if at all. The last item that was not considered was the
construction of the partition walls and finishes within the building. The wall sizes did not
change enough to warrant the analysis of the difference in scheduling for those elements of
the construction. In summary, only the basic elements of the structural system were taken
into account.

The schedules for the existing design and redesigned structural systems are illustrated
on the following pages (31-32 Existing, 33-34 Redesigned). Using MS Means and Microsoft
Project, it was revealed that the schedules were very close. In fact, the masonry bearing wall
system was a week ahead of the structural steel system. It was deduced that the reason for
this change was because the steel had more elements going into the design whereas the
masonry basically only had two elements (masonry and planking). Full images of the
schedules can be located in Appendix C, Figures 36-37. Network Schedules are also
available in Appendix C, Figures 38-39. The RS Means Values for the scheduling can be
found in Appendix C, Figure 35.

As a result, the reason for choosing steel over masonry is still unknown. A further
analysis of cost and location may reveal that steel was more economic. However, only the
scheduling was analyzed.

Donna Kent AE 482 Advisor: Dr. Boothby
Structural Option Page 30 of 35



Senior Thesis Vickroy Hall Duquesne University

April Start -.'.' 5 T T T i i T T i ¥ Half_Way
Date — | °F S September
" ML e
.1. o ]
1 e
Donna Kent AE 482 Advisor: Dr. Boothby

Structural Option Page 31 of 35



Senior Thesis Vickroy Hall Duquesne University

Half-way:
September
LR e —
' Structural
:%i::"" Finish: March
| —
B 'I:':Il_fnl
Donna Kent AE 482 Advisor: Dr. Boothby

Structural Option Page 32 of 35



Senior Thesis Vickroy Hall Duquesne University

Structural
Start: April

K L T T LT =TT = B z T r T T = L. 5 T L TR
SARCHLEOD U S PR G el 30O e S RO el JOE T ol LT O Bl el TR I AR Rl O TR RO el 3OO0 Tl LT O e 3 R RO TR G T el LT O el IO G LEO O R SRR Gl 30 C Tl LR ORI A
e

L} W

wr AP

Half-way:
September

Donna Kent AE 482 Advisor: Dr. Boothby
Structural Option Page 33 of 35



Senior Thesis Vickroy Hall Duquesne University

Half-way:
September
B o —
R s e—
R i —
P f——— =
o —
i L —
) e —
v -
e [T e
e
Rt m—
v pT—— .
=T —w—
Bl e — R
o
L .
i [ e
g
cew [
e [T e
-mw
--E—
Structural
Finish: March
Donna Kent AE 482 Advisor: Dr. Boothby

Structural Option Page 34 of 35



Senior Thesis Vickroy Hall Duquesne University

5.0 Summary and Conclusions

Summary

The redesign of the system to that of a load bearing masonry wall system using two
different methods taught the importance of knowing when to use a certain design method. As
shown in the results above, using the Empirical Design Method was a very conservative
method which resulted in wall sizes that were not acceptable to the basis of redesigning. The
redesigned walls took up twice as much room as the existing walls on the ground floor.

However, using the Allowable Stress Design allowed the walls to remain much the
same size as the original walls, if not smaller in width. The unfortunate result of using load
bearing masonry was that the architectural features could not stay the same. The exterior
columns, which give Vickroy Hall its distinct architecture, had to be modified. The section of
the columns had to be increase one dimension from sixteen inches to twenty-four inches. The
columns could be further modified to extend the other dimension to appear as the original
design, or the section could just be square instead of rectangular, as before.

In addition, the loads accumulated from the redesigned structure had a larger impact
on the foundations. Although it is believed that the soil beneath the building could withstand
the extra loading, the member sizes had to be increased, which could lead to a heightened
economic effect.

Conclusions

In conclusion, it was determined that designing a masonry load bearing wall system
with hollow core planking for the floor system would be a sensible decision. The scheduling
for the structural systems, both existing and redesigned, are very close to each other. If it
were a choice between the two systems, it is believed that there should be further analyses,
such as cost comparison.
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Figure 1: Living Quarters
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Figure 2: Duquesne University
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Vickroy Hall

Duquesne University

#4 MAY, EIZE BAR B 4'-0° O.C, GROUTED =OLID
& EACH GROUT EEY, SUPFLIED BY OTHERS
AND INETALLED BY HCP

27 SOAP CO."«RSE—\

HOND BEAM — |

AEEETEREERRTS S ARTRRARYY

5B FELT BEARING STRIP

SEE WOTE 1
/_ ) s

ol e A I

-

i

EXCELZIOR DAM
BY NCF

GROUT END CORES
BY NCP

[~ FEINFORCING ZUPPLIED AND IMSTALLED HOT ET MCF.
FEINFORCING ZHALL EE DEIIGNED AND FLACED TO
CLEAR PLAME BEARIMG,

I3 12" ERG HOHIMAL

Fiaure 14: Bearina Detail —Exterior Wall

Donna Kent
Structural Option

4 HAM, ESIZE FERAR GROUTED =OLID & EACH
GROUT KEY ¢LE, 4'-0" OC. M&X: SUPPLIED

#4 MAX, SIZE REBAR GROUTED =OLID & EACH
GROUT KEY (LE, 4'-07 O.C. MAX), ZUPPLIED

EY OTHERZ, AMD INESTALLED BY NCP
(ZEE WOTE 3 1

EXCELSIR DkH ZEE NOTE 1

BY MCF. (TVP2 .
ol

[ ]

[ a2 T TN gy AR T TN |

' AV § - |
% R +| .

U 1

WA
GROUT ENTD CI:IRES—/ /%L
BY HCP. INC. :

EOND BEAM

2" ERG NOMIMAL ‘
|
T

S5# FELT BEARING ETRIP

BV OTHERZ., REIMFORCING ZHALL BE
DESIGNED AMD PLACED TO CLEAR
FLANE BEARING,

%R“—REINFDRCING SUPPLIED AMD INETALLEL

o 37 BRGHOMINAL

o
NOMINAL

Fiaure 15: Bearina Detail: Interior Wall - Tvnical

BY OTHEEE, &ND IMETALLED EY HCP
CZEE NOTE 3
GROUT EMI CORES SEE NOTE 1
BY NCP, INC. N
L
T T T s e L e E A T e
i \'L J!I'i- By 1
T- Q;@w R -T*- -
L
I 1

EXCELZIOR DIAH
EY MLCP. CTYP.O

.

EOMND EBEAM

3' BRG MOMINAL

]

R"‘—EEINFDRCINE WwITH 90 HOOK SUPPLIELD

23 FELT BEARING :TRIF

AMD IMETALLED EY OTHERE, REINFORCIMNG
EHAL BE DERIGNED AMD PLACED TO
CLEAR THE FLANE EEARING,

=7 ERG MOMINAL

T [ A

g
HOMIMAL

Fiaure 16: Bearina Detail: Interior Wall - Roof
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. Prestressed Concrete
8 x4 SpanDeck—U.L.—J95Z

(2" CIP. TOPPING)

PHYSICAL PROFPERTIES
Composite
A" = 245 n? S = 468 ind
" = Z6524 int 5% = 1096 In? (At Top of SpanDeck)
e = 581 in. Sy = 587 ind {4t Top of Topping)
Ty = Z.39 in. (Te Top of SpanDeck) Wi = 330 PLF
e = 423 in. (To Top of Topping) Wt = B2.5 PSF
L R A, SO A O, W .
| | 1R __4
: A7 T o]
DESIGN DATA 2| (T F 11w
1. Precast Strength @ 28 days = 5000 PY. I ™7 [ y » y
Z. Precast Strength @ release = 2000 P3l 'I_'_ e e _{'__'___"if-i
== - T ' i .l
3. Precast Denslty = 150 PCF (Top and Webs) _| STANDARD 43 STRRUPS | 3 |
=118 FCF (Soffit) 2" DESIGN & 1'-0° FROM BMNDS / ! '
. Strand = 17274, 270 K Lo—Reloxation. STRAMD HEGHT _.," 70k STRAND
. Composite Strength = 3300 PEL LIGH TWEIGHT CONCRETE

HOTTOM FLANGE
Composite Density = 150 PCF.

Strand Height = 200 in I
. Ulinate mament capactifes {when fully developed)..,
4 — 177", 270K = AB.3K 87 SPaNTECEK CRrROSE SECTION
G — 1/2°8 170K = 124.0% o UL FIRE RATED J352
. Magimum betiom bensile stress B BJfc =474 P
10, All superimpessd |oad 15 Tedied 45 live [00d b the stiength ahdlysls of flesre and shea
. Eheor walues are the maxirmum alowable before shear reinforcament is required.
13, Deflection lirmita were not considersd when detsrming allowoble lads in this toble
4. Load vaues o the left of the sold Ime ara coentrolled by uktimate strengih. Load wolues fo the richt are
controlled by serace sireas,
15, All lsods showr rafer to dlowable loods applied after the tapping has kardened,

=0

OO el T LN

£ SPANDECK W2 TOFPING ALLOWEBLE SUFPERIMPOSED LOAD (PEF)
SPAMN FEET:
STRAND PATTERN

e[zl nsfweis]e [zo] 21|22 {2524 [zs |26 27| 28] 20 30] 31 ] 32
Aesars 4 — 1/7 # |750]675| 601 [sabpsa]aed]asalzafrael e e er[rasfizafiz sa [as] 7 ea 51 a1 [ 2
shear 4 — 1,72 [s27]asol421[3az]zag]317]204]272es 235 ]210]197] 76 15 7] a0]126]1 22 110 wa | B ] 78] 70
Fesure & = 1,/2% posel900)A00\ 7545 7658015024 37 203 234 296|262 (253 207 ASEE[147 3] n B[ 101 &7 | 74 | 63
Shear 5 — 1/2" [s42f4aafizd|raafpaganglanalzao]zei 24272 2l 5a)iea i 7al s 7|1 s2f a7l 2a] 102 [ 100] 91 | s

Thiz table = for simple spane and uniform leada, design data for @y of these
HITTERH““SE span—Iload condibiors is availlable on request. Individual designs may be
- - furnished fo sotefy urusual conditiors of heawy loods, concentrabed loads,
M M cantlevers, flange or stéam openings and noros widths,

2655 MOLLY PITCHER HWY. E0UTH, EOX M
CHaMEERSBURG, P& 17E01-0813
FIT-267-4305 « FAXI T1I7-267-43518 FENELD 1290

Fiaure 18: Plank J917 PDF
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. P:restressed Concrete B
& x4 SpanDeck—U.L.—J977/

{(2" C.P. TOPPING)

PHYSICAL PROPERTIES
Composite
A" = 2584 K2 Sy = 547 ind
= 2844 in* Y = 1124 in2 (At Top of SpanDeck)
Te = 538 in Sy = 637 inf (At Top of Topping)
fe = ZEZ in. (Te Top of SpanDleck) Wt = 330 PLF
'y = 452 in. (Te Tep of Topping) Wt.= HL5 PSF
L R . i - . W . - A
| 14
F _ P " -"i’_‘.—.‘-}.i q
=] T M ] 1) A
= O
S L';,._J____”____._"_____I,u
DESIGN DAT 1 J T L |
1. Precast Strehgth @ 28 days = 5000 PA. 3 et K \ a7k aTRAMD-
- Frecast Uensity = 130 PCF. EEE&‘I\? # L-0" FRON ENDS "
Strend = 12, 270 K Lo—Reloxation. HELGHT e,

. Composite Strength = 3000 P25l
Composite Density = 130 PCF.
Strand Height = 1.5 in g2 EPANDECK CRORL: SECTION

. UHimate mament capaciies (shen fully devd oped)... -

4 — 1777, 270K -I 946K ¥ L FIE RATER 517
6 — 1/7%, 270K = 133,53 .

. Maximum betiom tensile stress & Bofc =424 PEL

. All supetimposed load 15 Tedled s live laogd b the strergth ohdlysls of Neaks dnd shedr.

. Resurdd swrength copazity bs based on stress/strain strand relationships.

- Lead wdues ta the left of the adid line ara controlled by ulitimate atrength. Load walues fo the right are
confrolled by service strass.

12, Shear walues are the masimum alowable befora shear reinforcement is reguired.

15 Defection limits were pot corsidered wher determing allowable lsads in this table.

14, &l loads shawn rafer te dlowable loads applled after the topplng has hardened,

=l BT LN e L P

— -]

——

E" SPANDECK W 2" TOFPING ALLOWABLE SUPERIMPOZED LOAD {F5F)
5FAM [FEET)
STRAND PATTERN

10 II|12 131+ IElIEI 17 (18| 18 [20) 21|22 (23| 24| 25| 26 |27 )28 20 30| 31 |32
Flewure 4 — 1/2% [795|718|6a0[560[500 49!’!']663'? ZTE 2D 20NEAE2 42125110 S8 (B4R TR BO| 44 | 26
Sheor 4 — 1027 |57|509)456[4015 3'-‘&34?|32E|295!'."525.'-"24-!]222I3‘31T-‘E|1E~:I145‘33‘26 11E{1D3] 83 | B4
Fesure & — 127 |iss 1M?45E-59'-‘22629|54-44?4 416|266 324HZE7|Z206 2 ZH 204 183 NE4| 147 132 118103 90 | 77
Sheor 8 — 1,/2% |s8a|s25472[428]38 !-ﬁﬂl!ﬂ 30B|2EE 28624 8(235|220(207 1951 B4 |1 TS 160 1451 32120110 [10d

This table J& for simple spane and upiferm loads. design data for any of thess
HITTERHO“SE spon—Ioad condibions is owailable on request. Individuol designs maoy be
- - furnished o sotisfy urusual conditions of heawy loods. concentrated loods,
M M canilevers, flange or sterm opsrings ard narros widths,

2655 MOLLY PITCHER HWY. S0UTH, EOX M
CHaMBERSBURG, P& 17201-0813
FIT-267-4305 » FAX) T1T-26T7-43518 FENTED 128

Fiaure 19: Plank J952 PDF

Donna Kent AE 482 Advisor: Dr. Boothby
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DESCRIPTION

Vickroy Hall

The Hale H820 Compact Fluorescent housing offers high performance
with one 4-pin 26W 0r 32W Triple Twin Tube (TTT) vertically mountsd
compact flucrescent lamp. 26W lamp base=Gx24q3; 32W lamp

base=Gx24q3
APPLICATION

For nen-insulatsd czilings whers insulation can be kept 3" from

housing.
DESIGN FEATURES

Duquesne University

HALO®

Catalog # Type
Project

Comments

Prepared by Date

A--Reflactor

040 spun alurmninum with clear
specular Alzak® reflector. Baffle is
seamless Black or White Coilesx
Baffle.

B--Socket Cap

Adjustable sockst cap provides
nermal to wide beam light
distribution. Secures to trim with
apring clips.

C..Plaster Frame

Precision die stamped stesl
frame. Bar Hanger brackets on
four sides. Trim supports adjust
#4" to accommodate different

D --Junction Box

Listed for eight #128WG ifour in,
four out) 90°C conductors fead
through branch wiring. Five 1/2"
and two 34" knockouts. Access
to junction box and ballast by
remaoving reflectar.

E--Bar Hangers

Two piscs bar hangsrs
accommodats joist spacing up
to24”. Bar hangers can be
repositionsd 30° to simplify
clearance for wiring.
F-Integral Electronic Ballast
HageE...........120V Electronic

4-pin TTT lamp

HaroE-277....277V Electronic
Eallast -operates
gither 26W or 32W
4-pin TTT lamp

HER0E-347.....247V Elactronic
Ballast -oparates
either 26W or 32W
4-pin TTT lamp

Labels

ULL. listed

CS5A Certified

Standard Damp Labsl
Listed for Feed Through

ceiling thicknesses.

Ballast -operates
sither 26W or 32W

7 [178mim]
7 BE" [192mm]

& 1a'2z10mm]

10 616"
[z&2mm]

- 13" :33:'n'r||—l

H880E

26W-32W TTT

—
8" DOWNLIGHT

SPECULAR REF

Energy Data

ZEW Triplo 4.-pin
Ballast: Elsctronic
120V Inpart Watts: 20
Line Amps: 025
2TV Inpurt Watts: 26
Line &mps: 009
Poawar Factor: = 89
THD: w1k
Min Starting Tamp.: -10
Sound Rating: &

22W Triple 4-pin
Ballast: Elootronio
120V Input Veams: 246
Line &mps: 020
ZITV Input Wats: 4.6
Line &mps: 012
Powser Factor: = 99
THE: <10
Min Starting Tamp.: -10
Sourd Rating: &

22W Tripla 4-pin
Ballarsi: Dimming
120V Input Wiatis: 25

Line &mps: 022
2TV Inpart Watts: 27
Line &mps: 012

PHOTOMETRICS
Candlepower Distribution Candlepower Cone of Light Coefficient of Utilization

Deg. co Distaneate  Initial Madir Elaam re 8% T ED%
Test Mo. H232488 Wuminatad  Footcandles  Dismstar w50 30 T EIET]
HegOE-BTOC ) = Flana RCR
Clear Specular E i ! [ &1 B B B &
Reflector 5 T /21 g i % BB B ®
Lamnp=32W PLT 5 e &% 17 T 1R B Bl 48 60 48
Lurne ns=2400 *x 295 age TN a0 I8 & T a5 44
Spacing 45 03 10°0° J 7 N 196" 4 4 42 H N 41 4
Criterion= 1.2 BB 111 120° ¢ B kY 140" E o4 2 4 = 40 el

ER 1 1407 4 M 18'0° E = £ = . n k2]
Efficiency=50.0% JE 1] Boarn diamnater is to B0% of masimum TR = w0 M

3 [1] footeandes, rounded io the nearsst half-foot. 8 a2 ) 22 20 E1l 28

e [i] Footcardls wvalues arsinitial, spply approprists L] % ] 2 2 28

light loss factors where necessary. T E a7 Fr a7 a4
. - . . re=Cgiling reflactanos, ra=Wall reflevtance,
. RCR=Room eavity ratio, CL) Data Based on 2060
Figure 25: Existing Luminaire PDF B o e

Donna Kent AE 482 Advisor: Dr. Boothby
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Housirer Exinuded dumium in knghs up to 12 feat. Rows afmora han
12 feart are joined Iramalky with no weble fasteners. OB %) and QB110
serks aw 100% direct and 0E32 and 08112 ara draciindinct.
Raflactor: speaulsr abininum.

shialding: Cholca of amylic prismatic lang white Hade batfls, arzamt-
spamlar parsbolic batfla for all serke. For Q32 and 08112 sarlss, uplight
o ba apsn of shialed by amylc prsmatic lans.
Suspension: Cabla B 17157 sk s sl angatt cabls with adusabla
sarlaty ficing. Spectly langth of mbla fom cedling 1o p of forure, Cahla cn
ba provickd with a cholea of sralght ar colkd cond Steme are 12" auttide
chanetar and are provided with 2 30" swivel at canopy. Canople and slams
ars painied gl whis,
Electrical: instar stri, nomial kght cutput, high powar factor, socund
rated & electronic balkat b standard, One-lamp ballast b 050 ballast faciag
1w, thres and four-lamp balzsts ane 0.82 balast facter for 120amd 277

o wott, One-lamp ballast 15 1.17 balkut facbag twc-lamp 15 032, threa-lanp s
f R, 057, and four-lamp ks 085 for 347 valt.

A X Finich: Sorrl-gloss whiia powder st paint b standard Choose fram a

ad = o o varkaty of stardard zalars an our eolor chart. Custom calars ar avallable.
o Cortification: UL and UL litad. 1EEW labalad
E— & [ c [ [ r
g T A awD 1A WaT ama e

114 Ml LI D THE W

| — i : n T e
I - | I - 43 AT [3 F RIS b ] 4

CONMECTOR DATA

I |

| N e i
e OO

o

oco)@oo)@oooy(@oo)foo)@ooo)

op%0-2 oB110-2 op110-2 op92-2 oB112-2 op11z-2

OB1G-2L 'm:l Dus.ll-lt-l. @D D::I I:IB1"11-I-FEIﬁ oo “_:I
" Ny T+

OB
i _-tl'_o oo

| zoWAL LumEN SamaRy [ ZoNAL LUBER SuMMARY [ ToWAL LOMEN SMARY [ TOHAL LUMEN SSAMARY |

Figure 26: Redesign Luminaire PDF
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1 _
| i | :
| Prank LOADING | GeneraL CaLes /INFO | DonnR KepsT
Foor_logding:
Pead Lood: Celé_m,fj-. Zpst
Mep: i0
Colladeral: 5
Yarhhons: 40 o accoomd By waspona par}»h‘r;v‘. walls
3% psf = 40 pst
Live Load: Corvidor /Rublic Space : gopst
Wei}mﬂ} Units: 4Dpst
Total Corridor /Pubic loachng: Ti= 12D+l = 12{40)3 LL(BO)= WO pst
Total Dvoellmo] Lnit Joading @ TL® LUAC)H+ Lo @) = T pst
Modulus of Elashcihy of (sncretc
Stvength = s000psi
Ne=14Spsf
Ec = 33w ¥
Ec= a0telo psi
Planks
“General :
1' widths
B"deep
2" Cast In Pluce Tepp ng
*Excephon:
Floor 2 3:;ppor+:
- because of span /dicechon of span n veavy of buwlding ! S
* needl 12" planks : aliows easy consictu bi lity +no height dikfe
1" CIP ppivg : ;
: o bo Sivand Fatlern on long span (Planké)
f + 4Shand Yalern on all others
Al Planks gve used from MNiflerhouse (oncrete Producls PDFS.
Peflechon caleule hous:
actual A T ; :
i gﬁ )i;éfira e :{ﬂp"ﬂ fjvf}}f)[}ffffj‘
| Indushry Stumdlavd:
| A= £/300
| Fiaure 1
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Figure 4
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Figure: 6: EMPIRICAL DESIGN ASSUMPTIONS

General Assumptions for Bearing Walls and Shear Walls

Block Mortar Grouting | Wall Weight | Wall Weight Net to Gross
Size Bedding (psf) (plf) Area (%)
8” Face shell | ungrouted 33 374 42
8” Full Full 81 918 100
10” Face shell | Ungrouted 40 454 44
10” Full Full 102 1156 100
12” full Full 124 1406 100

BEARING WALLS

General Assumptions
0 115 pcf concrete density for blocks
0 Using a 2100 strength block, fully grouted, gives an allowable stress of 142 psi by
interpolation
o Walls will be designed using a plank live load of 55 psf

Interior Walls
0 Assumptions:

o Tributary Width: 25 (half of short bay, half of long bay)

0 The typical floor outer interior walls will extend to Floor 2 vertically, then
to columns, and from exterior wall to exterior wall horizontally.

0 The inner interior walls will extend only to Floor 2 vertically and from the
front exterior wall to the mechanical room floor.

o Floor 2 will be supported using pre-cast concrete beams to accommodate
the large mechanical room below. The beams will be supported using
CMU block columns where the original columns were placed.

Exterior Walls
0 Assumptions:

o Tributary Width: 12’

0 The exterior walls in the rear of the building will be extended to ground
level to bear on the foundations below.

0 The exterior walls on the other three sides will extend to the second floor.
Below the second floor, the walls will be supported using structural steel
I-beam lintels, which will in turn be supported using CMU block columns
faced in brick to preserve the architectural features of the building.

0 The walls running parallel to the planking system will utilize the same
block types as the bearing walls to keep constructability issues to a
minimum.

Donna Kent
Structural Option

AE 482 Advisor: Dr. Boothby
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SHEAR WALLS

General Assumptions
0 Basic Wind Speed = 90 mph
0 Seismic Design Category: C; neglect SDC A requirement
0 115 pcf concrete density for blocks
o From NCMA Tek Note 14-8A
0 Basic Wind speed < 110 mph
Seismic Design Category A, B, or C
Table 4: maximum length to width ratio of diaphragm panel: 4:1
Figure 4:
= Cumulative shear wall length must exceed the larger of 0.4Lx and
0.4Ly.
= 8” minimum masonry thickness
= Wall sections not included: openings or element whose length is
less than half its height.
0 The bearing walls perpendicular to the long sides of the building will also serve as
the shear walls in that direction.
o0 The walls surrounding the stairs, elevator and mechanical shafts perpendicular to
the long side of the building will also serve as shear walls in that direction.
0 The shear walls parallel to the long sides of the building consist of the walls
between the suites on the short sides, the walls surrounding the stairs, elevator and
mechanical shafts parallel to the long side of the building.

O OO

LINTEL DESIGN

General Assumptions

o All lintels will be composed of structural steel elements.

o0 The lintels inside the structure will be composed of double angles, excepting large
spans.

o0 The lintels on the exterior of the structure will be composed of W-shapes with
bearing plates.

o0 Loads from lintels will be distributed to bearing walls (with 4-8” bearing as
specified in NCMA Tek Note 14-8A) or columns (as in the second to ground floor
case).

FOUNDATIONS

General Assumptions
0 New grade beams will be designed to carry the load of the walls.
o0 Old grade beams will be redesigned to carry the load of the walls.
o All caissons will remain the same in both volume (depth, diameter) and horizontal
placement (gridlines), unless the stress of 25 tons per square foot is exceeded.
o Allowable stresses will be checked according to the new loading as imposed by
the new structural system.

Donna Kent AE 482 Advisor: Dr. Boothby
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Emgirical Design Column Design

Exterior Columns

h (i) = 26.87
b.t{in} = 24

Column |Ag (in"2}| g | Axial Load [k} | Beam Load (] | Tots! Axial Load | Wind Moment ("-b) | et | F/Fsibt) | MFa(bt"2) [compipn)| Ten (48p)| o  |As=Agp| Stes
Ci 57T6| 0.75 147 0078 14E 32008| D.0DB| D0.510 D.0048 0.02 0| 0.0002 D.5364 -#d's
c2 ET6| 0.7 361 0261 262 32008)| 0.0D4| 1.253 D.0048 0.02 0] 0.0008 D.536|4 -#d's
[ 576| D.75 203 0172 204 32008| 0007 0705 0.0048 0.02 0] 0.0002 05364 -#4's
C4 §T6| D.75 488 0457 4ER 32008) D.OD3|  1.884 D.0048 0.02 0] 0.0008 D.536)4 -#d's
Interior Cotumn
h it = 23
b, fin} = 16

Column |Ag (in"2}| g | Axial Load k] | Beam Load (] | Tots! Axial Load | Wind Moment ("-b) | et | F/Fsibt) | MFs(bt"2) [compipn)| Ten (48p)| o  |As=Agp| Stes
[¥5] 256[ 0.73 130 0.518 121 0] 0D.200[ 1.018 0.0000 0.02 0] 0.0002 05364 -#4's

Figure 9: Empirical Design Method Column Calculations

Donna Kent AE 482 Advisor: Dr. Boothby
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Figure 10: ALLOWABLE STRESS DESIGN ASSUMPTIONS

BEARING WALLS

General Assumptions:

0 Maximum wind loading:

0 Long side windward: 15 psf pressure, 11 psf suction
o0 Short side windward: 15 psf pressure, 8 psf suction
o From NCMA Tek Note 14-13A:

Duquesne University

Block Size | Mortar Bedding | Grouting | Wall Weight (psf) | Wall Weight (plf)
8” Face shell ungrouted 33 374
8” Face shell 48” 41 465
8” Face shell 32” 45 510
8” Full Full 81 918
10” Face shell Ungrouted 40 454
10” Face shell 48” 51 578
10~ Face shell 40” 53 601
10” Face shell 32” 56 635
10” Face shell 24” 61 692
10” Face shell 16” 71 805
10” Full Full 102 1156
12”7 Face shell Ungrouted 46 522
12” Face shell 24” 72 816
12” full Full 124 1406

o Maximum Moments:
Interior Walls:

(0]

Based on plank weight multiplied by the eccentricity

Greatest at the top of the wall

Moments are not additive between floors
No moments due to wind loading

o Exterior Walls:
Based on plank weight multiplied by the eccentricity divided by 2
(mid-height moment)
Greatest at mid-height of the wall
Moments are not additive between floors
Moments due to wind are based on a simply supported beam

analysis

0 Interaction Diagrams (Reinforced Masonry)
o Case 1: P, = axial load/foot, M =0
P, =1/3fm*A
o A=inYft
o Case 2: P, =0.5P;, M = P,*t/6
t = thickness of block

o Case 6:

Donna Kent

Structural Option

If hir < 99: Pg = 0.25f’m(1-(h/140r))A

AE 482
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= If hir > 99: Pg = 0.25f'm(70r/h)°A
e A =area (in’/ft)
0 Minimum e line:
= P =axial load below Case 1, M = P*(min e)
e Mine=0.1t
o Unreinforced Masonry
o Tension: fi < F;
= |fe<1/6, the entire wall is in compression
o Compression: f)/F, + fp/Fp <=1
= If h/r <99: F, = 0.25f'm(1-(h/140r)%)
If h/r > 99: F, = 0.25f’m(70r/h)?

= f,=P/A
= F, =500 psi
u fb =M/S

e S (in*/ft)from NCMA Tek Notel4-1A
0 8” ungrouted: 81 in*/ft

8” grouted: 116.3 in®/ft

10” ungrouted: 117.8 in*/ft

10” grouted: 185.3 in*/ft

12” ungrouted: 159.9 in*/ft

12” grouted: 270.3 in*/ft

O O0OO0OO0Oo

SHEAR WALLS

General Assumptions
0 Maximum moment: due to plank loading ate = 1”
o Shear force = Lateral force (psf) x height x tributary width

o Lateral Forces: from CAD Drawing

0 Height: 11°-4”

o Tributary width

= Long Direction shear walls (short walls parallel to long wall) : 19’
= Short Direction shear walls (long walls parallel to short wall) : 24’
0 Shear wall size

0 Long Direction shear walls (short walls parallel to long wall) : 8”

o0 Short Direction shear walls (long walls parallel to short wall) : follows the
interior bearing wall size as the walls double as shear walls and bearing
walls

0 Reinforcement would take all shear

0 Fs=24000 psi

o f'm = 1500 psi

o From charts, reinforcement was not needed

o0 Equations from NCMA Tek Note 14-7A (for shear walls)
o f,=V/(bd)
o F
= If M/Vd < 1: Fy, = 1/2*[4-(M/Vd)](Fm)¥? <= 120-45(M/Vd)
= If M/Vd >= 1: F, = 1.5(Fm)*? <= 75 psi

Donna Kent AE 482 Advisor: Dr. Boothby
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o A,=Vs/Fsd

LINTEL DESIGN

General Assumptions

o
o

(0]

(0]

All lintels will be composed of structural steel elements.

The lintels inside the structure will be composed of double angles, excepting large
spans.

The lintels on the exterior of the structure will be composed of W-shapes with
bearing plates.

Loads from lintels will be distributed to bearing walls (with 4-8” bearing as
specified in NCMA Tek Note 14-8A) or columns (as in the second to ground floor
case).

FOUNDATIONS

General Assumptions

0 New grade beams will be designed to carry the load of the walls.
0 Old grade beams will be redesigned to carry the load of the walls.
o All caissons will remain the same in both volume (depth, diameter) and horizontal
placement (gridlines), unless the stress of 25 tons per square foot is exceeded.
o0 Allowable stresses will be checked according to the new loading as imposed by
the new structural system.
Donna Kent AE 482 Advisor: Dr. Boothby
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Alowable Stress Design (Shoet Wall Bearing Wall Cesign)

Interior Eearing Wa's

{shiort dirzction)

Mid-height

Floor Load Flph) hE: e
g Flank bearing on wall (& = 27 3812 -TE24
g Wind 1] [1]
g Wall Salf weight 205 [1]
g Wall sbove+self weight=plank load 4277 -TE24
7 Flank bearing oo wall (2 =27 SoE2[ 10124
7 Wind 0 0
[ Wall Self weighi ki 1
7 WWall above+sell weight+plank foad Jg82] 10124
L2} Flank bearing on wall (& = 27 S082] -10124
i Wind 1] [1]
i Wall Salf weight 254 [1]
i Wall sbove+self weight+plank load 11508 -10124
5 “lank bearing on wall (2 = 27 f0e2 -10124
5 ¥ind 0 0
5 Wall Self weighi 578 1
5 Wall above+self weight+plank foad 17148 -10124
2 Flank bearing on wall (& = 27 S082] -10124
= Wind 1] [1]
= Wall Salf weight g [1]
4 Wall above+self weight+plank load 22002 10124
3 Plank bearing on wall (2 =27 e 10124
3 ¥ind 0 0
3 Weall Seif weigh 1158 0
3 Wall above+self weight+plank foad 28120 -10124
2 Flank bearing on wall (g = 27 S0z -10124
2 Wind 0 1]
2 Wall Seif weight 1158 1]
2 Wall above+self weight+plank load 5338 10124
S Plank bearing on wall (2 = 2" e 10124
G ¥ind 0 0
£ Wall Salf weight 1408 i
£ WWall above+self weight+plank foad 41804 -10124

Donna Kent
Structural Option

Duquesne University

Extericr Bearing Walls {shon direcdion]

Mid-height Pressure] Mid-height Suction

Floor Load Flph) B T s s U T
] Plank bearing on wall (e = 17) 1830 -3B12 1830 -3812
] Wind 1] 2BBD 0 -1541
] Wall Saif weight 465 1] 455 0
] Wall sbove+self weight=plank load 2285 -pzr2 2205 -5353
T Plank bearing on wall {2 =17 2430 5062 2430 5062
T ¥ind ] 2EE0 1] -1541
7 Wall S=if weight 465 0 455 0
7 WWall above+sell weight+plank load 5180 -2172 S180 6603
] Plank bearing on wall (e = 17) 2430 -ADA2 2430 -A0A2
] Wind 1] 2EBD 0 -1541
] Wall Saif weight 454 1] 454 0
] Wall sbove+self weight+plank load EOT4 -2172 EOT4 -G603
] Plank b=aring ocnwall (2 =17 2430 5062 2430 5062
] ¥ind ] 2EE0 1] -1541
] Wall S=if weight 454 0 454 0
5 Wall above+self weight+plank load 10858 -2172 10858 G603
4 Plank bearing on wall (e = 17) 2430 -ADA2 2430 -A0A2
4 Wind 1] 2EBD 0 -1541
4 Wall Saif weight 578 1] 578 0
4 Wall above+self weight+plank load 12866 -2172 13866 -6603
3 ~lank b=aring on wall (2 =17 2430 5062 2430 -5062
3 ¥ind ] 2EE0 1] -1541
3 Wall S=if weight 578 0 578 0
3 Wall above+self weight+plank load 16874 -2172 16674 G603
2 Plank bearing on wall e = 17) 2430 -GDE2 2430 -6062
2 ¥ind 0 2800 0 -1541
2 Wall Seif weight Ga2 0 ge2 ]
2 Wall above+self weight+plank load 20088 -2172 20096 -6603
£} Plank b=aring on wall (2 =17 2430 a062 2430 -5062
) ¥ind ] 2EE0 1] -1541
[€] Wall S weight Bi6 1] B16 1]
£} WWall abowve+self weight=plank load 23342 2172 23342 -5603

Figure 11: ASD Short Bearing Wall Design

AE 482

Advisor: Dr. Boothby
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1A=

Duquesne University

Sllowable Stress Design (Leng Wall Bearng Wall Design)
Interior Bzaring Wall (Long Direction], Elevator and Siair Towers Exterior Bearing Walls {Long Dirsction)
Mid-height Mid-height Pressure| Mid-height Suction

Floor Load Pipl) r,,E: B Floar Load Piplf) : Miin-lbif) [Piod) : Miin-Ib)
d Flank bearing on wall (& = 27 0 0 g Flank bearing on wall (2 =17 0 0 0 0
d ¥ind 1] 1] g ¥Wind 0 2880 0 -2120
g Wall Self weight 465 1] g Wall S=if weight 454 0 454 ]
d Wall sbove+self weight+plank koad 485 1] 8 Wall sbowve+self weight+plank load 454 2880 454 -2120
¥ Plank bearing on wall (2 = 27) [ [ T Plank bearing on wall {2 = 17 0 ] 1] 1]
¥ Wind 0 0 T Wind 0 2EBOD 1] -2120
7 Weall S=if weigh 465 0 T Wall S weight 454 0 454 0
7 ‘Wall above+self weight+plank foad 830 0 7 ‘Wall sbove+self weight+plank load 208 2580 e0g -2120
i Flank bearing on wall {2 = 2" 1] 1] ] Flank bearing on wall (2 =17 0 0 A ]
i ¥ind [1] 1] g Wind 0 2880 0 -2120
i Wall Sielf weight 454 [1] ] Wall Sieff weight 454 ] 454 0
g Wall sbowve+self weight+plank koad 1384 0 ] Wall sbove+self weight+plank load 1362 2880 1362 -2120
5 “ank bearing on wall (2 =2} 0 0 g ank b=aring on wall (2= 1" 0 0 I ]
5 ¥ind 0 0 ] ¥Wind ] 2Ea0 0 -2120
5 Wall S=if weight 454 0 5 Wall S weight 454 0 454 ]
5 Wall sbowe+self weight+plank koad 19348 L ] Wall sbove+self weight+plank load 1818 2880 1B16 -2120
B Plank bearing on wall {2 = 27) [1] [1] E Plank bearing on wall (2 = 17 1] 1] 1] 1]
B Wind [1] [1] 4 Wind 1] 2BB0 0 -2120
= Wall S=lf weight 454 1] 4 Wall S=i weight 454 0 454 0
4 Wall sbove+self weight+plank koad 2292 0 4 Wall sbove+self weight+plank load 2270 2880 2270 -2120
£ Plank bearing on wall (2= 2" 0 0 3 Plank bearing on wall (2 =17 0 0 0 ]
3 Wind 0 0 3 Wind ] 2EB0 0 -2120
3 Wall S=if weight 454 [ 3 Wall Sieff weight 454 ] 454 0
3 Wall sbowve+self weight+plank koad 2748 0 3 Wall sbove+self weight+plank load 2724 2880 2724 -2120
2 Flank bearing on wall (& = 2" 1] 1] 2 Flank bearing on wall (2 =17 0 0 0 0
2 ¥ind 1] 1] 2 ¥Wind 0 2880 0 -2120
2 Wall Self weight 454 1] 2 Wall S=if weight 454 0 454 ]
2 Wall sbove+self weight+plank koad 3200 1] 2 Wall sbove+self weight+plank load 3178 2880 3178 -2120
[E] Plank bearing on wall (2 = 27) 3358 4718 [E] Plank bearing on wall {2 =17 0 ] 1] 1]
G Wind 0 0 ) ¥ind ] 2580 0 -2120
G Wall S=if weight 234 0 ) Wall S weight 454 0 454 0
5 Wall sbove+self weight+plank koad 2 £716 G ‘Wall sbove+self weight+plank load 3632 2680 632 -2120

Donna Kent
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Figure 12: ASD Long Bearing Wall Design
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i i) - 136 10" ung A [In*35] = 10" gr 16 A= Toa2
Fhoipsl) = E00 107 ung S (IN*3%%] = 10" grig 8 = 1531
| L 2 10" Jull gr & = 1155
10" hick (inj = 5. B35 0" fulgr8 = 155.3
12" hick (in) = 11.635 12"ung A = 578
T 10 - 2773 12" ung & = j
Tl = 3.348 12" grdd A m 2.1
A (10 - 45 0E2 < 55 12"grdd Sm 1354
A 12 - 40621 « 55 27 lgra = 1395
[F'm (sl = 1E00.CC0 2 ligra = .3
rii=rior Bearng Wals {Ehort Cirsction
|E ock skze — et b Tersion Check Compression Check
Flaar ‘gmut space Aol Load (pF) | Moment dn-0i; M= If e RE Fa i = B fafFa +fhiFo < 1
=i 11508 -10124 150]2k 328.95 =55.54 DE-EIl_ul:
17448 =-10124 1.50|0kK 328.95 -ra.18 054 ok
i 225032 -10124 1.50|0kK 328.95 -F1E55 DE!E-lul:
3|1:|' full grout 25420 =-10124 1.50|0kK 328.95 =54 54 i Eilcr:
2| 107 full grout 35338 -12124 1.50|2k 3328.95 -5d 54 OLEZ ok
S 12" full grout 41208 =-10124 1.22|0kK 3£3.83 =37 AS QU0 | ok
Exterior E=aring Walls (2hor Direcfon
|E ock skze — et b Compression Check
Floor R —— Axial Load (pFl | Moment (n-bitt A=F~ J = e g mEa s =1
Bl10° 7 O 2074 =5503 (=] 4 24467 328.95 -55.05 OLES | ok
S0/ 0 0S8 =S8035 (=] 1 332 0E 338.895 -S&.05 OLS0 ok
L1107 7 48 13565 =5503 (=] 4 25 5 328.95 -50.593 LTS | ok
10" 7 48 1EST4 =5503 =] .4 35210 328.95 -50.93 0.5 ok
2137 34 20056 -Sad3 oK ey -] 3328.95 -45.73 OLS0ok
S12" 7 24 23342 =5503 =] .4 33T 3£3.83 -33.28 0LES ok
Exterior Eearing Walls (Lorg Sire=cHon)
Slock ske= S Y | Compression Check
Floor rarut space Axial Loed (pEl | Moment {In n-ﬂ_-l e FA = T mFasEEs =]
Bl10™i O 454 =210 1.50!: 13.76 328.95 |-17.556E l:ll:l1|ul:
F1F i 0 =141 =220 1.20|0k 27.82 328.95|-44.73ET 0.0 ||-:r.
Bl107 i O 1362 =210 1.50|0kK &1.27 328.95 -1 3707 l:ll:r9|ul:
B/ 0 i84E =2130 1.20|0k E5.03 328,85 |-42. 447 o E-E|cr:
-£|1:I' i 2270 =210 1.50|0kK BA.79 328.95|-1e.0738 i 1E-||:|I:
AT C 2734 =210 1.50|0kK H2.55 328.95|-38.8278 i IT|cr:
21077 O TE =210 1.50|0kK 56.30 32895 |-15.BET3 IZIEE-|ul:
airio 3632 =210 1.50|0kK 110,06 328.95|-34.3042 i _'-T|cr:

Donna Kent
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Allpwiakle Stress Design: Unreinforced SBearing Walls

Duquesne University

h {in) = 136 10" ung A (in"2ft) = 33 10" gri6 A= 762
Fb (psi) = 500 107 ung 5 (in*3ft)=  117.8 10"gri§ 5= 153.1
e (in)= 2 0" gr4sa= 47 .4 10" full gr & = 115.5
10" thick {in} = 9.625 1" grd4a8 S = 128.5 10" full gr S = 185.3
12" thick {in} = 11.625 1" gr4D A= 50.3 12"ung A = 57.8
riig" = 2.772 10" gr4d 5 = 131.8 12"ung S = 183.2
r{iz" = 3.348 1M graZA= 54.4 12"gr24 A= 721
hir (10" = 40,062 = 83 0" gr3Z5= 135.4 12"gr2d4 5= 188.4
hir (12%) = 40,821 = &4 10 gr24 A= 81.8 12" full gr& = 138.5
'm (psi) = 1500.000 M gr245= 141.3 12" fullgr s = 270.3
Interior Shear Walls (Long Direction)
Slock size ) . Tension Check Compression Check
Fi - Aodal Load (pif) | M t (in-lo/ft
oar Jgrout space al Load (piTy | Moment [In-10) e AT PA = T P
Alllg=/ 0 374 0 1.80|Ck 11.33 A25.85 0 0.03|ck

Exterior Bearing Walls (Long Direction)

Floar Slock size soial Load (ol | Momen finda/d Tension Check Compression Check

igrout space |0 —ORS AR Hiin-RAh R=Ftfe= 10 fa= Pk Fa o= MiS| falFa + foiEb = 1
Alllg" /0 374 o 1.80[0k 11.33 32805 © 0.03[ck
Figure 14: ASD Unreinforced Wall Design Check

Donna Kent AE 482 Advisor: Dr. Boothby
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Foainter ¢ Wiall Il aetion Ciagram far Laad ©embinlins Ml lnduding Wind 21
Selzmi (s Faead i enler ariral)
(4 1]
o IK\'
*F7
=m I". \\LI | 1orer
—F&
&
2
E oo =
- \
= <
’“\\ K
Y N
= % ~
E :
Al
- r " |
2.0 2m -1,mn 0 101 20 300
Bending Roment -1
Figure 1—Full Axial Load-Bending Moment Interaction Diagram (Bef.
1), Dazhed Box Indicates Eegion Displaved In Fizures 3 Through 7

Figure 15: ASD 8” Interior Bearing Wall Interaction Diagram

Donna Kent AE 482 Advisor: Dr. Boothby
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10" CMU Interaction Diagram
70000
& 60000 =
£ 50000 =
- e
& 40000 e
Q ol - Sl i
- 30000 oo —
S 20000 =
< 10000 Fe
0
0 10000 20000 30000 40000 50000
Moment (in-lb/ft)
— Interaction Line — Minimum e Line
Figure 16: ASD 10” Interior Bearing Wall Interaction Diagram
Donna Kent AE 482 Advisor: Dr. Boothby

Structural Option Page B-19



Senior Thesis Vickroy Hall Duquesne University

12" CMU Interaction Diagram
80000
= 70000 t=——
o 60000 e
T 50000 =
S 40000 - e B B
- 30000
‘< 20000
< 10000
0
0 20000 40000 60000 80000
Moment (in-Ib/ft)
— Interaction Line —Minimum e Line
Figure 17: ASD 12” Interior Bearing Wall Interaction Diagram
Donna Kent AE 482 Advisor: Dr. Boothby
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Fainmoread Wlal Irber aotion Diagram 1or Laad Combinaibans Mod Inood uding Wrind a
Selamis [Hars Flacsd n Cender afiral ]

150

10ma

.,rf/ /

Fma

:

Azl Load il )
7

N\ A
N \\\ /

Bending Moment iit-1bh

Figure 1—Full Axial Load-Bending Moment Interaction Diagram (Ref.
1), Dazhed Box Indicates Region Dizplayed In Fizures 3 Through 7

Figure 18: ASD 8” Exterior Bearing Wall Interaction Diagram

Donna Kent AE 482 Advisor: Dr. Boothby
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10" CMU Interaction Diagram

70000
< 60000 T
£ 50000 —— =]
- T
g 40000 =
— 30000 =
— el
S 20000 -+
<< 10000 ST
0 L

0 10000 20000 30000 40000 50000
Moment (in-Ib/ft)

— |Interaction Line — Minimum & Line

Figure 19: ASD 10” Exterior Bearing Wall Interaction Diagram

Donna Kent AE 482 Advisor: Dr. Boothby
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12" CMU Interaction Diagram
80000
— 70000 =i
-5 60000 — =
T 20000 — ——1
o 40000 ===
- e —
— 30000 = -
" 20000 -
< 10000
0
0 20000 40000 60000 80000
Moment (in-lb/ft)
— Interaction Line —Minimum e Line
Figure 20: ASD 12” Exterior Bearing Wall Interaction Diagram
Donna Kent AE 482 Advisor: Dr. Boothby
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Foairionrosaid Wlall Trrber sodbon Diagram for Load Combinadons Mod Incd oding wiind a
Seismi [BHars Flaced n Cenderafiial)

1% mm

|opm

x\?

) 7? i

g
B \
g %
= g
b o ; \ /
I L
-mul-:'.lllm -EJ.:III -I.;.III] a 100l 20 CIIII.I]
Bending Momemnt ift-| bt

Figure 1—Full Axial Load-Bending Moment Interaction Diagram (Eef.
2}, Dazhed Box Indicates Begion Dizplayed In Fizures 3 Through 7

Figure 21: ASD 8” Interior Long Bearing Wall Interaction Diagram

Donna Kent AE 482 Advisor: Dr. Boothby
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10" CMU Interaction Diagram
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< 60000 =
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& 40000 TS
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S 20000 -+
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< 10000 :;:_
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Fiaure 22: ASD 10” Exterior Lona Bearina Wall Interaction Diaaram
Donna Kent AE 482
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Allowsble Stress Design Shear Wall Design

1300
22000

fm (psi)

== (psil

Long Side Windward (1 Shear wall in short drection)

sy | Vel | bim) | dfn) |fo=Vikd)|Minef)| vd  [MvalFuipsi| <= | okinotok| s=ap e SemoTement | lerod Remarement
I TEE| 3ETH|  THEO|  TER[15IET5| UH| ETE W ETk T 1] I]rone
il 75| 38125 13401| 10124| 14G5063| (68| ©4.35( B0 530k .01 002|040 0.00[none
B 3a08 D25 48125  E221| 10124|16326.00] 0.55] ©6.76]05.14[ok T 02| 040 0.00[none
5| 3805 DE25| 48125  7o.q7|  10124|17782.18] 0.57] 66.43] 04.28|ok 24 ] I 0.00]none
4 e D25 48125  7o.83] 01| 1712760] 0.58] 66.01| 0340k P DO2] 0.0 ]
] D25 48125  7463] 10124| 16626.61] 0.61] 65.88| 02 62lok T4 D01 0.0 0.00[none
] I DE25| 48125  70.08] 10124] 16618.60] 0.64] ©5.07]9120[ok 24 DO 0.0 0.00[none
G| a072| 11625 58125 4546 10124 17656.00] 067) ©66.48 04.45|ok 281 DO1  0.00 0.00[none

Short Side Windward {1 Shear wall in long direczion)

=ornzonial Beinforcement | Verlical Beinforcement

Shory Wik} b {m) diin) | fw=Wibd] | N (i) Wd WMWd| Fe (psil| == | ckfnotok | s=d/2 Av = VsFad]  |Awm BTN Bar use
B 3237 TE2S| 3B1Z5 111.35 Thod| 12341 06| 062 &5.50| 9220|ok 1.81 0.02 0.00 0.00|none
T ] TR aB:E TE67 T 1285 60| 0EE| 61.18| 2217 |ok T8 0.z Wy 00 none
i 3gaz 7835 3B135 108.02 10124] 11750.13| 0B8] &0.77|8123[ok 1.81 0.02 0.00 0.00|none
5 2530 TE25| 3B1I5 102 51 10124] 11361 25| 0B8] 60.20| 79.20|ok 1.8 0.02 0.00 100 |none
4 2878 TE25| 3812 PO 10124] 1087618 062 5B.60| 70.42|ok 1.81 0.02 0.00 0.00|none
3 2776 7EE| 38135 p5 .40 10124] 10583.50| 0B8] 5E.24| 7825k 1.81 0.02 0.00 0.00|none
Z 2840 7835 38135 p1.12 10124| 10022.31 1.00] 5E.05| 74.83|ok 1.81 0.1 0.00 1.00|none
3 2406 TE25| 3B1I5 B GE 10124] B518.00] 1.08] 56.26| 72.12|ok 1.81 0.01 0.00 100 |none
Fiqure 23: ASD Shear Wall Desian
Donna Kent AE 482 Advisor: Dr. Boothby
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Allowable Siress Design Solumn Deslgn

Sxbarior Columns

Vickroy Hall

Duquesne University

i) - 2567
o, t{in} = 24
Column [Ag iin*2) |g Axlal Load (k) |[Beam Load (k) |Tolal Axial Load |Wing Moment (-1o) |2 FiFubl)  [MFeip2fcompipn) |Ten [4&p) |p AE = Agp [Sles
C1 ITE 0.75 166 0141 167 32006 0.005 0.576 0.0045 002 0| 0.00093| 3.535814)4 -&ds
G2 ITE 0.75 339 0.1E2 350 32006 0004 1.247 0.0045 002 0| 0.00093| 3.535814)4 -&ds
3 ITE 0.75 23 0.133 26 32006 0053 0.087 0.0045 002 0| 0.00093| 3.535814)4 -&ds
o4 ITE 0.75 g0 0.319 61 32006 0022 0.20& 0.0045 002 0| 0.00093| 3.535814)4 -&ds
nberior Ciolumn
1 (1) = 23
b, (in) = 1E
Column  [Ag (in*2) |g Axlal Load (k) |Be2am Load (k) [Tokal Axial Load |Wind Moment (15 |2 FiFsibty  [MFeB*2 comppn) |Ter (25p) |p AE = AgQp [Slee
G5 256 0.75 a5 0.4 6 0 0.500 D.e64]  0.0030 002 0| 0.00093| 1.535814]4 -&ds
Figure 24: ASD Column Desian Calculations
Donna Kent AE 482 Advisor: Dr. Boothby
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Long Side Windward: MWFRES
WWindwa rd Leeward
5 2ok N P=g5Cp - giiGcpi) P=ghGCp - gh{l5cpi)
Wal __ Roof Roof Leeward Wall | Side Walls
Megative Fositive
0-15 0.57 10.05 959 -7.81 5.31 -12.32 -10.82 -13.52
20 0.52 10.93 10.47 -7.81 5.31 -12.52 -10.52 -13.52
25 0.65 11.63 1093 -7.81 5.31 -12.32 -10.82 -13.52
30 0.70 12.34 11.39 -7.81 5.31 -12.32 -10.82 -13.52
40 0.76 13.40 12089 -7.61 5.31 -12.32 -10.52 -13.52
50 0.51 14.28 1267 -7.81 5.31 -12.32 -10.82 -13.52
&0 0.85 14.93 13.13 -7.81 5.31 -12.32 -10.82 -13.52
70 0.83 15.69 1359 -7.81 5.31 -12.32 -10.82 -13.52
50 0.93 165.33 1405 -7.81 5.31 -12.52 -10.52 -13.52
a0 0.96 16.92 14 .40 -7.81 5.31 -12.32 -10.82 -13.52
100 0.93 17.45 1475 -7.81 5.31 -12.32 -10.82 -13.52
120 1.04 15.33 15.32 -7.61 5.31 -12.32 -10.52 -13.52
W (mph) = a0
= 1
kd = 0.85
Kzt = 1
gh = 15.33
= 0.82
h=105 L=a38 B=144" |LEB=0H1 hil=1.19
Cp= Windward [Leeward |Side Foof (leeward) |Roof fwindward)
0.3 15 -0.7 05 03
0.2
GCpi= (+-) | 0.1a] 0.18]

Fiqure 25: Wind Loading Calculations: Long Side Windward

Donna Kent AE 482 Advisor: Dr. Boothby
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Vickroy Hall

Duquesne University

Short Side Windward: MWFRS

Windweard Leeward
. Wz lh oz P=aGCp - giGopi) P=nhGCp - gh({Gepi)
Wl . Roof — Hoof oide Walls | Leeward YWall
Megative Fositive
a-15 0.57 10.05 1005 -7.92 G.38 -12.54 -14.08 792
20 0.52 10.93 10654 -9 G.38 -12.54 -14.08 792
25 0.66 11.63 1112 -9 G.38 -12.54 -14.08 792
a0 0.70 12.34 1159 =792 G.38 -12.54 -14.08 792
40 0.76 13.40 1230 -9 G.38 -12.54 -14.08 792
a0 0.81 14.28 1289 -7.92 G.38 -12.54 -14.08 792
&0 0.85 1498 1337 -7.a2 G.33 -12.54 -14.08 -7.a2
70 0.89 1569 1384 -7 .92 G.38 -12.54 -14.08 792
a0 0.93 15.39 14 31 -9 G.38 -12.54 -14.08 792
an 0.96 16.92 14 57 -7.92 G.38 -12.54 -14.08 792
100 0.59 17.45 1503 -9 G.38 -12.54 -14.08 792
120 1.04 18.33 1562 -9 G.38 -12.54 -14.08 792
W (mph) = a0
= 1
kd = 0.85
Kt = 1
qh = 18.33
= 0.84
k=105 L=144" |BE=88 L'B=154 h =073
Cp= Windward |Leeward |[Side Roof {leeward) |Roof (windward)
0.8 -0.3 07 08 -03
02z
GCpi=(+-) 0.15] 0.15]
Fiaure 26: Wind Loadina Calculations: Short Side Windward
Donna Kent AE 482 Advisor: Dr. Boothby
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Senior Thesis

Donna Kent
Structural Option

Vickroy Hall

selsmic Forces

otory b kW v Fx Pl Drrift

(Sround 0 0 0 0 0

hezz 976.05 0.0000 0.01 052 0.03

1| B79583.3 00063 b.32 500 .55 0.3

21 1924776 0.0178 1730 1214 52 0.53

3| 38B5/708 0.0358 35 86| 203185 0.76

4| B47BRDR 0.0600 BO.24| 272165 095

A1 8757470 0.0904 9076 307209 1.2

G| 13703300 01270 127 50| 2871.38 1.44

7| 183239096 0.1698 170.48) 1907 70 1.67

8| 236139859 0.2158 219 63 -30.76 1.89

Foof| 29580585 02740 27513 -38 52 212

Total| 1.05E+HI8 1004 00

Wi (k) = 2605
W'x floor! = 2712
Wiy mezz = 482
k = 2.00
hfloor 1 (ft) = 15.33
b (ft) = 11.33
Hmezz (ft) 4.5
Wik = 1004

Figure 27: Seismic Loading Calculations

AE 482

Duquesne University

Advisor: Dr. Boothby
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=y 52 0 %s.1 %B.1 Bo.1 218 Ts.s Bz s P el (Ul USRS SO QUSRI L 72 (D L)
e o | e R e« RS« NN R Ao e (o e Bpllz [[fz.0 %33 W3t Es—Y5e1 Y5.a Bs5.3
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s 2plz |33 B7.s 37.9| fhucy Bejs %s.s le.s T o0 [fae 8s-s 808 |f3 fE40 63.2 3.8
CETH ] s Ba.7 Be.z Nu.a %o.7 Bo.7 So.o
L S0 b %d=—%s.2 %g.s %oz %e.s %as % 9.7 o
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TELT  26.2  22.8TrEEER 35.8 <55 =7 %56 “B.a :
- . . . . . . %o Cfﬁ?.g Y2l Mad @2.3 3.1 %s5.3 67.5 B4.0
141 @3 6 el S0 4 @u.s 0.4 %80 @3 1 7.4
_ _ So.7 Sr—S5p w0.9 B3.3 Be.s Bz.o "1zz %o1
14.6 l9pF—=p 23.3 24.3 %32 Y16 oz w0 || ||| =
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Fiqure 28: Existing Liahtina- No davlight Figure 29: Existina Lightina- With davlight
Donna Kent AE 482 Advisor: Dr. Boothby
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Be.oe [opr 1d.4|[%0.2 %o.s [Bl.o %oz Bs1 koo Se6.q0 [MAr50.6 ||52.2 Sz.o [pz.3 B3.3 "1ss  %a3s
— 6= [p.6 35.1 1.3 o.s 1.z %e.9 338 %7 4= [5p.0 s Be.a [Ho.a a4 Bea |14
H + ' + ' + + ¥
bello  faplls [%7.0 %s.8 |Yo.z —usm—ar1 [H1.2 %5.7 g MEL7 %z.e Ba.1 |Hz.7 =85 206 |B7.2 Yoo
FreeEs PEfs [%i.e Ss.r (Haus| [Ps.z Bpds (ke wo.o TS [P [1oo Be.s (Yi.e| [bo.z Wl |79z Ti.s
+ + + : + + +
L %ad fapb+—F4a.2 57.7 Y7.2 %Se.0 %55.0 |he.a ‘iz.z 1a4el 148 17 o7 |Ys.0 3.z Be.3 |70 %o.s
1T M ] 1T ] B
Mol faf.s %Bs.0 Bes.s |Ys.3 So.z S50 [We.z iz ilpr fBpa Mtze 1z Mot B4t Be.2 [Me.1 B7.3
+ ' ' : + ' ¥
| \
39.1 [4f.5 ssp—%e=y |H8.3 S9.1 %6.0 |hs.3 3.0 210 [1p6  l2g—3 (Y01 B4.7 Be.z [F5.3 5.8
TR fap.1 a4 sl Hr.z| [$7.9 FHals [he.z izl TEH] s rasllldidell (Y7.7| [93.2 )7 |52 Ba.a
' ' ' + + '
oy Mabs %1 =] a5 =55 5523 Mg ‘an.z ) Mps "oa Bl Y28 ot i—aes | 8.0 B4.5
Sflz fap.7 favle_50 3 |Me.s S0 ‘arla |hi.t Bs.2 BHl1 fen.z B7lo_EE 0 |H5.9 .z Bo.s |Bz.e o7
+ ) * + + +
%0.4 [3pH =+ 1.3 1.4 z.0 %u.e [Bas %oz 2.1 [esrdE—m== %5.z |%6.8 Bz.5 B7.3 |34 hi1s
v [ — - - v N [ — - -
3.1 RsE—sot S1.7 %81.7 %18 %00 ez Bile “o.9 ‘s 51.5 B5.2 13.6 B4.2 157  BOYZ

Fiaure 30: Redesian Liahtina- No davlight Figure 31: Existina Liahting- With davliaht

Donna Kent AE 482 Advisor: Dr. Boothby
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Figure 32

Donna Kent AE 482 Advisor: Dr. Boothby
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Figure 32

Donna Kent AE 482 Advisor: Dr. Boothby
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Figure 33

Donna Kent AE 482 Advisor: Dr. Boothby
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Figure 33

Donna Kent AE 482 Advisor: Dr. Boothby
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RS Keans WVakses

Eerert s CrEs Dty Cutpuf Lakor-hrs
S F-DragTrea | (LaDor brisF)

Formis Ir Flace [Gracs S=5m ] -1 GO0 0.08
2 -2 SHO 0.083
1 o-2 3o 0.091

Forms In Flace (3006 1 | 137 0.o023

Sulk-Head forms w EEyway

1 pl=ce of meis

Elmvaked Slan, Lignrs=ignl o2 258E 0,022

Concrefs mo forms

Concrefs, S° Thikck 200G C-i4F 3184 I 0,023

Flacing Concrsfs L2100 140 0457

Emyabed Slan < €7 pumped

Srade BEams [Fladngl c-20 180 0.35E

oumped

Liarmine Trows! Sielsh | q-man | EEQ | oaois

Flarks {holkow)

" =-11 Se00 0,013

127 =11 8000 0,005

Concrete Slock, Exi=ror

g" 05 365 0.11

10 D-= 38E 0.113

127 D= 330 0.1£&

Concrete Block, Foundabon

g" O-& 230 0,033

10" D=5 220 0.08=

127 O-2 39E 0.122

Srick (squar= Tool) o-g 215 0.18&

4" wenll face, £ w3-203KE"

Edruclural Si=s| W-shapes | | Bz | 512 |  o.os¢

Decking [ [ B4 | IBES | 0.o08

Btuds [ [ -cars | £+ | 0.314

Calssons (form) | | | 120 | 0.267
Figure 34

Donna Kent AE 482 Advisor: Dr. Boothby
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0} Task Name Duration Start Finish JTL 07 378,07 015,07 __[Ju22, 0 325,07 __JAug5, 0
2 | [SWMTWITIEIS IS M[TW] MITWITIFISISMITWITIFIS [SMITWITIFISISTMIT W
1 Noiice (0 Proceed Odays  Wed 4/11/07  Wed 4/11/07| Notice to Proceed 4p-#/11

[z Formwork for Caissons 20days Wed 4/11/07  Tue 5/8/07 /11 [[Frmwork for Caissons

Place Caissons Bdays  Wed50/07  Fris/807 519 [ Place Caissans
[2 Foundation Block work 10 days Mon 7/9/07 Fri 7/20/07 79 @ 7120

4

[5 | Place First Floor/Basement SOG 10days  Mon 6/25/07 Fri 716107 6/25 [T Place First
[& | 1st set of columns/beams 10 days Mon 7/9/07 Fri 7120007 719 [IsTsetof
[7 2nd floor decking 5days  Mon 7/23/07 Fri 7127/07 7/23@
[ & | 3rd floor decking Sdays  Mon 8/13/07 Fri 8/17/07
N 4th floor decking Sdays  Mon 8/13/07 Fri 8/17/07
[0 2nd set of columns/beams 10days  Mon 7/30/07 Fri 8/10/07 7130 | Znd setof lsa
[ 5th floor decking 5days  Mon 8/13/07 Fri 8/17/07 813 8
[z 6th floor decking Sdays  Mon 9/3/07 Fri9/7/07
[13 7th floor decking 5 days Mon 9/3/07 Fri 9/7/07
[ 12| ard set of columns/beams 10days  Mon 8/20/07 Fri 8/31/07 8/20 [ 3 serer eol
[15 | 8th floor decking 5 days. Mon 9/3/07 Fri 917107
[t | Roof decking 5 days Mon 9/3/07 Fri 9/7/07
17 2nd floor concrete s5days  Mon7/30007  Fri10/12/07 713
[T 3rd Floor concrete 55days  Mon 8/20/07 Fri 11/2/07 8120
[19 | Grade Beam Placement 10days  Mon 5/28/07 Fri 6/8/07 Placement | |-6/2,
[20 | 4th floor concrete 55days  Mon 8/20/07 Fri 11/2/07 8120
[ 21| 5th floor concrete: 55days  Mon 8/20/07 Fri 11/2/07 s/za‘\'
22 6th floor concrete SSdays  Mon9/10007  Fri11/23/07 g/]u‘i
23 7th floor concrete SS5days  Mon9/0007  Fri11/23/07 g/m‘i
22| 8th floor concrete Ssdays  Mon9/l0i07  Fri11/23/07 910 E
[25 | Roof concrete 55days  Mon 9/10/07 Fri 11/23/07 9/10 E
[ 26| Grade Beam Formwork Sdays  Mon 5/21/07 Fri 5125/07 5121
27 st Floor/Basement SOG Forms 0days  MonGALO7  Fii6i22007 6111 | T5T Floor/Basement S06 |
2] Finish SOG Wdays  Mon7007  Fi 712007 710 (PSR 0B [ g
[29 | Finish 2nd floor 10days  Mon 10/15/07 Fri 10/26/07
[ 30 | Finish 3rd floor 10days  Mon1U5/07  Fri11/16/07
S Finish 4th floor 10days ~ Mon 11/5/07  Fri11/16/07
[ 32 Finish 5th floor 10days  Mon 115007  Fri11/16/07
[3 Finish 6th floor 10days  Mon 11/26/07 Fri 12/7/07

Finish 7th floor 10days  Mon 112607 Fri12/7/07
[ 35 | Finish 8th floor 10days  Mon 11/26/07 Fri 12/7/07
[ 36| Finish Roof 10days  Mon 11/26/07 Fri 12/7/07
[ 37 1t floor studwork 20days  Mon72307  Fri87/07 7123 | TSUGGT SUaWork Jea7
E 2nd floor studwork 20days  Mon 10/29/07 Fri 11/23/07
[ 39| 3rd floor studwork 20days| Mon1U19/07  Fri12/14/07
[0 | 4th floor studwork 20days| Mon1U19/07  Fri12/14/07
[ a1 5th floor studwork 20days  Mon1U19/07  Fri12/14/07
[ | 6th floor studwork 20days Mon 12/10/07 Fri 1/4/08
[2 7th floor studwork 20days  Mon 12/10/07 Fri 1/4/08
[4 | 8th floor studwork 20days Mon 12/10/07 Fri 1/4108
[ % | 1st floor brickwork 13days  Mon8/2007  Wed 9/5/07 820 | ASTTIO0T BIICKWOTK Jros——|
[ a6 | 2nd floor brickwork 13days  Mon 11/26/07 Wed 12/12/07
[ 47 3rd floor brickwork 13days  Mon 12/17/07 Wed 1/2/08
[2e | 4th floor brickwork 13 days Thu1/3/08  Mon 1/21/08'
[ 4| 5th floor brickwork 13days  Tue 1/22/08 Thu 2/7/08
[ 50 | 6th floor brickwork 13 days Fri2/8i08  Tue 2/26/08
[ 51 7th floor brickwork 13days  Wed 2/27/08 Fri 3/14/08
[ 52| 8th floor brickwork 13days  Mon3/17/08  Wed 4/2108

Project: Existing_Schedule.mpp Task [T~ Progress S Summary P  Rolled Up Critical Task [[[|||||||] RolledUpProgress  IENSSNSNSNNNEN ~ External Tasks [ ] croupeysummay ——
Date: Thu 41.2/07 Critical Task (I~ miestone < Rolled Up Task [T~ Rolled Up Mitestone <> Split R Project Summary P  Deadine &

Page 1




£k

B floor concrete

T floor concrete

B floor concrete

Roof concrete

e

10/15 | Fimish 2nd oo, Jaor

v
1u/5 | Finish 3rd floor 6
1u/5 | Finish 4t floor J1146
1u/5 | Finish 5t floor J146

10729

Znd 00T STawarK,

Fazg

1
11/26 | Finish 6th floor
{
11/26 [ Finish 7th floor
5
1
11/26 | Finish Roof 12/]

11/19 | 3rd floor studwork

11/19 | A Io0T STUAWETK

J-a244
o
11204

11/19 | S flo07 STAWETK

<
1126

12/10 | 6N 00T SHAWATK

12/10 | I 1007 SWAWITK

12/10 | B TT00T SWAWITK

12/17 | 3rd floor Brickwork

w2

4T Tloor Brickwork

w21

1122 | ST TIGOT BriCRWOTK

27

6th floor Brickwork

2126

2027

i floor brickwork Jas

<
B floor brickwork 412!

an7

Project: Existing_Schedule.mpp Task
Date: Thu 411267

Critical Task

— Summary
< Rolled Up Task

P—
(ISR

Rolled Up Critical Task [ ||| Rolled Up Progress

I Split

N External Tasks

Project Summary

e croup ey Summay
P Deacine

P—
<
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Notice to Proceed

Milestone Date: Wed 2/11/07
01

Formwork for Caissons

St 407

Fiish: 5/8/07__Dur: 20 days

Res:

Place Caissons
St /9007 1D

Fiish: 5/18/07__Dur: 8 days

Res:

| Grade Beam Formwork Grade Beam Placement st SOG For Place First Foundation Block work

Sen: 5210710 26 Sen: 5/26/07_1p:_19 S 6/11/07_10: 27 Sen: 62500710 5 S 79007 __10: 4

'l Pk /25007 urc days P /6107 Dur 10 days P /22/07_Dur 10 days P 7/6/07 __Dur 10 days T 7720/07_Dur 10 days

Res: Res: Res: Res: Res

Finish SOG st floor studwork st floor brickwork ‘
Sarc 7o/ 10 28 S 77207101 Sarc_arz0007_10: 45
Finish: 7/20/07__Dur: 10 days Finish: 8/17/07__Dur: 20 days Finish: 9/5/07__Dur: 13 days ‘
Res Res Res
Tstsetor Znd floor decking 2nd floor concrete
S 790710 6 Sen: 7123007 10: 7 Sen: 773007 _10:_17
Finish: 720/07__Dur: 10 days Finish: 727/07__Dur 5 days Finish: 10/12/07 _Dur: 55 days

Res:

Res:

Res:

2nd set of columns/beams.

St 7730007 __1D: 10

Fiish: 8/10/07__Dur: 10 days

Res:

IS o




2nd floor brickwork

rd floor brickwork

4th floor brickwork

7th floor brickwork
St 2727/08__1D: 51

Finish: 3/14/08__Dur: 13 days
Res:

&th floor brickwork

S 12/17/07_10:_a7 S vae 10 a8
Finish: 12/12/07 _Dur: 13 days Finish: 12108 Dur: 13 days Finish: 1/21/08__Dur: 13 days
Res Res Res
inish 2nd floor 2nd floor studwork
o 1015707 10 Sen: 10729007 _10:_38
rish: 10/26/07_Dur: 10 days Finish: 11/23/07 _Dur: 20 days
s Res
rd floor decking 3rd Floor concrete Finish 3rd floor 3rd floor studwork
. @307 10: 8 S 82007 _10:_18 S 1570710 30 S 11/19/07_10: 39
nish: 8/17/07  Our: 5 days Finish: 11/2/07__Dur: 55 days Finish: 11/16/07 _Dur: 10 days Finish: 12/14/07 _Dur: 20 days
s Res Res Res
th floor decking 4th floor concrete Finish 4th floor ath floor studwork
. 1307 10: 0 S 82007 _1p: 20 San: 1w/ b a1 S 11900710 40
nish: 8/17/07__our: 5 days Finish: 11/2/07__Dur: 55 days Fnish: 11/16/07_Dur: 10 days Finish: 12/14/07 _Dur: 20 days
= Res Res Res
th floor decking Sth floor concrete Finish 5th floor 5th floor studwork 5th floor brickwork 6th floor brickwork
. 1307 10: 11 S s/2007 b 21 San: 107D 32 S 119007 _1p:_a1 S 220810 49 S 2800810 50
s 8/17/07__our: 5 days Finish: 11/2/07__Dur: 55 days Finish: 11/16/07_Dur: 10 days Finish: 12/14/07 _Dur: 20 days Finish: 277708 __Dur: 13 days Finish: 2/26/08__Dur: 13 days
= Res Res Res Res Res
3rd set of columns/beams 6th floor decking 6th floor concrete Finish 6th floor 6th floor studwork
Sar: 82007 1D 14 Sa o7 __ip: 12 San o007 __ib: 2 San: 11726007 _1D: 33 S 12710007 _1p:_az
Finish: 931/07__Dur: 10 days Finish: 97707 Dur. 5 days Finish: 11/23/07 _Dur: 55 days Finish: 12/7/07__Dur: 10 days h 14108 Dur: 20 days
Res Res Res Res Res
7th floor decking 7th floor concrete Finish 7th floor 7th floor studwork
San 907 b 13 Sar o007 __ip: 23 San: 117260710 34 S 1271000710 a3
Finish: 97707 Dur. 5 days Finish: 11/23/07 _Dur: 55 days Finish: 12/7/07__Dur: 10 days Finish: 1408 __Dur: 20 days
Res Res Res Res
8th floor decking 8th floor concrete Finish 8th floor 8th floor studwork
Sar o7 1D 15 S on007__i0: 24 D 35 w2007 _10:_aa
Finish: 97707 Dur. 5 days Finish: 11/23/07 _Dur: 55 days Finish: 12/7/07__Dur: 10 days h 1/4/08__Dur: 20 days
Res Res Res
Roof decking Roof concrete Finish Roof
S o370 16 S 900710 25 Sen:_ 1172607 _1D:_36
Finish: 97707 Dur. 5 days Finish: 11/23/07 _Dur: 55 days Finish: 12/7/07__Dur: 10 days

Res:

Res:

Res:




T g [N Duration | Start Finish

T Nofice to Proceed Odays  Thu4/i2i07  Thu 4712107
[2 ] Caisson Formwork 23days  Thu4/12/07  Mon 5/14/07
Caisson Placement 10days  TueS/A507  Mon 5128107

2 | Grade Beam Formwork 10 days Tue 5/29/07  Mon 6/11/07
Grade Beam Placement 18days  Tue/12007  Thu7/si07

1st Floor/Basement SOG Formwork 10 days Fri7/6007  Thu 7/19/07

[7 SOG Placement 10 days Fri 7120007 Thu 8/2/07
SOG Finish 10 days Frigi3i07 | Thu 8716107

ER Steel Column Erection 5 days Fri 8/17/07 Thu 8/23/07
G Block Column Erection 5 days Tue 5/29/07 Mon 6/4/07
[11] 1st Floor Blocks. 20 days. Fri 8/17/07 Thu 9/13/07
[ 12 2nd Floor Blocks. 17 days Fri9/14/07  Mon 10/8/07
13 3rd Floor Blocks 17days  Tue 109107 Wed 10/31/07
. 4th Floor Blocks 17days  Thullo7  Fi1123007
[T15 | 5th Floor Blocks. 17days Mon 11/26/07  Tue 12/18/07
[ | 6th Floor Blocks 17days Wed 12/19/07  Thu 1/10/08
[17 7th Floor Blocks. 20 days. Fri 111/08 Thu 2/7/08
ECE 8th Floor Blocks 20 days Fri 218108 Thu 3/6/08
[ 19 1st Floor Bricks 13 days Fri9/14107  Tue 1012107
[20 ] 2nd Floor Bricks 13 days Tue 10/9/07  Thu 10/25/07
21| 3rd Floor Bricks. 13days  Thull//07  Mon 11/19/07
[ 22 4th Floor Bricks 13days  Mon 11/26/07 Wed 12/12/07
[ 23] 5th Floor Bricks 13days  Wed 12/19/07 Fri 1/4/08
[ 22| 6th Floor Bricks 13 days Fri V11008 Tue 1/29/08
B 7th Floor Bricks 13 days Fri 2/8/08 Tue 2/26/08
26 | 8th Floor Bricks 13days Fri3/7/08 | Tue 3/25/08
[ 27| 2nd Floor Planks 6 days Fri 9/14/07 Fri 9/121/07
[ 28| 3rd Floor Planks. 10days  Tue10/9/07 = Mon 10/22/07
[z | 4th Floor Planks 10days | Thu 117107 Wed 11714107
[30 | 5th Floor Planks 10days  Mon 11/26/07 Fri 12/7/07
. 6th Floor Planks 10days  Wed 12/19/07 Tue 1/1/08
[32 | 7th Floor Planks 10 days Fri /11008 Thu 1/24/08
[ 33 8th Floor Planks 10 days Fri2/8i08  Thu2/21/08
[ 3 Roof Planks 10 days Fii3/7/08  Thu 3/20/08
[35 | 1st Floor Lintels. 2 days Fri9/14/07  Mon 9/17/07
[ | 2nd Floor Lintels 2days  Tue10/9/07 Wed 10/10/07
e 3rd Floor Lintels 2days  Thu11/1/07 Fri 11/2/07
[ 38 4th Floor Lintels 2days  Mon 11/26/07  Tue 11/27/07
B 5th Floor Lintels 2days Wed 12719007 Thu 12/20/07
[20 | 6th Floor Lintels 2 days Fril/11/08  Mon 1/14/08
[ar ] 7th Floor Lintels 2days Fri2/8/08  Mon 2/11/08
[22 | 8th Floor Lintels 2days Fi3/7/08  Mon 3/10/08

412

4112 {Caisson Formwork

5/14

5/15 [ Caisson P

acement }-si28

5129 EGvadE Beam Formwork
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Lon3

9/14 | [2nd Floor Blocks J0i8

1019 37 Floor Blocks Jr1031

11/1 [[4TH Floor BIocks Jases

11/26 | 51 Floor BIocks J1218

12119 [[6if Floor Blocks w10

/11 [[7ih Floor Blocks Jerr

2/8 [[Bth Floor BIocks }3t6

/14 [[ISTFIo0T BIIcKs 102

109 E nd FI00T BrIcks 10725
11 E T Floor Bricks 11719
11126 | AT Flo0T BrickS 1212

12119

T Floor Bricks 4
111 E T FIo0T BIicks 129

(7 Flgor Bricks 2126

T Floor Bricks 3125

o/14 | [2nd Floor PIanks| 9/21

109 E T Floor Planks, 1022
RV E T Floor PIanks 1114
11/26 | 5N Flo0T Planks 127

12119

T FIo0T Planks, 1
11 E TN Floor pranks V24

Bt Flgor Planks 221

[RooT PIanks 3120

o4 [[ISTFIG]| 917

10/9 2] 10110

111 [[3r] 1072
11126 E 127
12119 [ 51 12/20
111 @ 14
28 @ 211
a7 @ 3110
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