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Executive Summary

The following report 1s an examination into the design and analysis of an
alternate structural system for the Upper Campus Housing Project. This building
15 a ten-story dormitory located on the campus of the University of Pittsburgh.
The existing system 1s a one-way hollow-core concrete plank system with
concrete masonry bearing and shear walls. The alternate design 15 a two-way flat
plate system.

The two-way system design for the Upper Campus Housing Project will
affect other bulldings systems. The columns for this system were placed in areas
to be used for HVAC. Therefore, the HVAC equipment will need to be placed in
another location. The lateral system for this building 1s also greatly affected.

The existing structure has reinforced concrete masonry bearing and shear walls,
which are placed as all exterior walls and in the center of the structure. The
alternate lateral system will be reinforced concrete shear walls placed only at
various places along the exterior of the building.

Another system that will be affected by the alternate design 1s the exterior
envelope. The shear walls for the original system make vp the exterior for the
building. [n the alternate system, a light gauge metal stud curtain wall with a brick
facade will be used.

The two-way design will allow for this bullding to be developed into
another type of structure in the future If needed because of the flexibility of the
floor plan and the ability to carry higher live loads. However, the schedule and
the cost of the two-way system are higher than that of the one-way system.

Therefore, the original system 1s a better design for this structure.
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Project Background

The University of Pittsburgh 1s currently constructing a dormitory facility on
its upper campus. This buillding 1s approximately |1 61,600sf and 9 stories above
grade plus one ground level. The Upper Campus Housing Project will house
approximately 512 students. It 15
located on Stadium Drive, not far

from The Peterson Events Center.

The main entrance to the bullding 1s

on the South side. Here, a large

staircase leads into the Lobby/Café @

area. The building facade consists KEY PLAN

of brick wall containing windows of tempered insulated spandrel and vision glass.

The brick facade consists of different shades of light brown, complimenting the

. surrounding structures.
Construction on the Upper

Campus Housing Project began in

May of 2005 and 15 expected to

| end i July of 2006. The overall

cost of the dormitory building 15

approximately 33 million dollars.

Page 4



UPPEr' CaMmpus HOUSING Praject
INICOIE Hazy

W istructural
L AdVISO: DI Hanagan

i
4
.1.
i
in
"
n
E=

Project Team

Owner: The University of Pittsburgh

Construction Manager: P.J. Dick Incorporated

Architect: Perkins Eastman Architects PC
Cwil/Site/landscape Engineers: The Gateway Engineers, Inc.
Structural Engineer: Atlantic Engineering Services

MEP Engineer: Elwood S. Tower Corporation

Building Codes

International Bullding Code

ASTM

ACI 318 (Reguirements for Structural Concrete)
ACI 530 (Reguirements for Masonry Structures)
AISC (Specifications for Structural Steel Bulldings)
ASCE7-02 (Lateral and Loading Code)
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Existing Conditions

Structural

The existing structural system for the Upper Campus Housing Project 15
one-way 8" hollow-core concrete plank plus a 2 /2" topping with reinforced
masonry bearing walls. The plank will be filled in solid where needed. Shown

below 15 a typical framing layout for the existing system.
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Framing Information

Floor Typical Framing Typical Span
First 8" PC Plank + 2 1/2" Topping 24'-1 7/8" to 29'-4"
Second-Eight | 8" PC Plank + 2 1/2" Topping 24'-17/8"to 29'-4"
Ninth 8" PC Plank + 2 1/2" Topping 24'-1 7/8" to 29'-4"
8" PC Plank w/o Topping 24'-17/8"to 29'-4"

HSS6x6x3/8 Galv. Vert. Tube Roof Column

Roof HSS6x6x1/4 10'
Galv. 3 1/2" Dia. Std. Pipe Roof Column
Galv. W10x22 5'to 8'-7"

The hollow-core plank for this bullding 1s designed with a | S5psf load added
for topped members, a 25psf superimposed dead load, and the required live
load.

B

There are also five steel columns in | ,‘ '
this bullding (1 A, 2F, 2J, 3B, 4H). They S

are all HS56.625x0.500. Two of these

columns (2F and 2J) only span from the ground floor to the first floor (L=12"-
67). Two other columns (I A and 4H) span all the way to the ninth floor. Also, the
last of the five columns (3B) spans the entire height of the bullding. Column | A
sits on a W8x3 | transfer girder, which transfers the load from the column into
the foundation. Columns 3B and 4H sit on concrete piers at the second floor
level.

Also in this building there are four 207 dia. concrete piers located at
column lines 3C, 3D, 3E, 3G. Each of these concrete piers span from SOG to

the second floor level.
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Minimum Design Compression Strength (f'c) at 28 days for Reinforced Concrete:
Foundations 3000psi

Walls 5000psi

Slab on Grade 4000psi

Interior Slabs 4000psi

Exterior Slabs 4000psi

Structural Slab and Elevated Slab (Ext.) 5000psi

Structural Slab and Elevated Slab (Int.) 4000psi

Foundation System

The foundation system of this building begins with 7 | -drilled concrete
caissons. As stated above, each concrete caisson has a concrete strength (f'c)
= 3000psI. The diameters of these caissons range from 367-667. All caissons
are designed to bear on either lImestone/sandstone bedrock or shale/sandstone
bedrock per geotechnical report dated December of 2004.

The foundation system also includes 78 concrete grade beams, which sit
on the concrete caissons. The concrete strength of this concrete 15 also
specified at 3000psi. All grade beams have a width = 247, except for GB 67
which has a width = 30”. The depths of the grade beams range from 367-60".
The concrete masonry walls then sit directly on the grade beams. At each
connection between a concrete masonry wall and a grade beam there 15 a key and
waterstop. The key 15 provided to prevent sliding between members. Existing

foundation detalls are located in the Appendix of this report on page 35.
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Mechanical

Pitt Dormitory building 1s supplied by a CAV system. This system includes
three types of units. The first unit (AHU-1) 15 a 5400cfm unit. This bullding also
has rooftop units (RTU-1). These rooftop units are rated at 24,250cfm. In this
bullding each resident director 1s supplied with his or her own electric furnace.
Each of these furnaces (AHU-2) 15 755cfm. AHU-2"s have DX cooling and an

electric heating coill.

Lighting/Electrical

There are many different types of lighting used in this bullding. The first
floor lobby has indirect/direct, |1 20V, | 60OW pendant mounted lights. In other
lounge and lobby areas of the bullding there are fluorescent downlights. In the
dorm rooms there are celling mounted polycarbonate bowl fixtures. Other
important areas to look at are the corridors. In the corridors there are recessed
static fluorescent troffers with prismatic lenses.

This bullding’s electrical system 15 supplied by 57 208Y/1 20V, 3PH, 4W
panelboards. These panelboards are located on floors ground-ninth. There are
also 2 4860Y/277V, 3PH, 4W panelboards (| for the roof and | for the

penthouse).

Plumbing
The Upper Campus Housing Project’s domestic water supply 15 maintained
by a domestic water booster system. 752gal domestic hot water tanks power

this system. Located in the mechanical room 1s a 2" Diaphragm Compression Tank
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with a capacity of 21 I gal. There are also 2 | 40-degree water heaters located
there. Each resident director room 1s supplied with a 34" Diaphragm Compression

Tank with a capacity of 2gal.

Fire Protection

This bullding 1s protected by a number of different sprinkler types. The
hallways and common areas make use of the concealed pendent sprinklers. The
corridor outside of the service areas has semi-recessed pendent sprinklers.
Service areas are equipped with upright sprinklers. Dorm rooms have both
concealed sidewall sprinklers and concealed pendent sprinklers. A 67 combined
standpipe/sprinkler riser 1s located in the stairwells. The fire department
connection and check valve with ball drip are located on the southeast side of the

bullding (outside of the tenant locker room).
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Problem Statement

Due to the nature of a one-way plank and bearing wall system, there i1s no
flexibility to the architectural floor plan. For example, a hallway exists to one side
of the center masonry wall running along approximately the centerline of the
structure. This hallway must be designed at | OOpsf. The spaces to either side of
this hallway are dorm rooms, which are designed to withstand only 40psf.
Because of the nature of the plank, the main wall could not be moved if this
building 15 ever converted for another use. The most common conversion that
would be needed 15 office space. With office space loading equaling a minimum of
50psf, this would not be a possibility. On an ever-changing college campus, it 15
impossible to tell the university’s needs for the structure down the road. Below

15 a typical architectural layout for the Upper Campus Housing Project.
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Proposed Solution

The proposed solution to the above-mentioned design setback 1s a two-way
system. A two-way flat-plate system was designed for the Upper Campus Housing
Project to allow for higher floor loads. The use of this system will also allow for less
shear walls, none of which will be located in the interior bays of the structure. Because
the center shear wall can be removed, a more flexible floor plan will be possible for the

future development of the

structure. Shown to the right )L-v-———--— 21 LO-“ —
15 a typical bay in the el EF'—'—' Zofe — &
North/South direction of the 7lL ‘
building. 1}51&‘ l | '
Designing the Upper '| I ‘
Campus Housing Project as a _}(_ - B — PO By E\ :
two-way system will not only ’ ‘
affect the structural system, ' 1/\):/,1)‘ ; | :

but will also affect the lateral | .
system and the exterior | R [:‘l — _ — &)
envelope. As mentioned above

the lateral system will be 10" concrete shear walls placed only at the exterior and in the
elevator shafts and stairs of the building. The exterior bullding envelope will become a

light gauge metal stud curtain wall.
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Depth Study

The two-way flat-plate system for the Upper Campus Housing Project was
designed vsing ADOSS. The flat-plate system will be 10" with no drop panels of normal
welight concrete with strength of 4000psi and a steel strength of 60,000psi. The
original depth for the system was determined using ACI 318 Table 9.5(c) an exterior
panel without edge beams or drop panels, t,, = /30 = (27 — 2ft)(| 2in/ft)/30 =
10”. ACI 318 also specifies the minimum reinforcement in the slab as 0.00 | 8Ag.
Therefore, As,,, = 0.0018(107)(127) = 0.216 n“/ft (#5 at 127). The columns for this
system were designed by using interaction diagrams with a given moment and axal
force. A starting size for the columns came from CRSI Handbook for shear
requirements. This size 15 26" x 26”7. The minimum reinforcement from ACI 10.16.8.6
for the columns 15 equal to O.01 Ag. Therefore, Asmin = 0.01(267)(267) = 6.761n°

which s | 2-#7. There 15 also a maximum reinforcement ratio for columns of O.08Ag.

Loading
The gravity loads that were used to design the two-way flat-plate system were:
dead, live, snow and roof live. For simplification of the design, the lateral loads were

assumed to be taken by the shear walls.

Gravity Loads
Dead *Computed by ADOSS
Superimposed Dead 25psf
Live 50pst
Roof/Snow 30psf

Page |3
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Two-Way Slab Design

The following 15 part of the ADOSS output for a typical bay in the North/South
direction. The program will design the reinforcement, but for the purpose of this design
the following information was used to make a more consistent design based on | 27

segments of slab.
NEGATIVE REINFORCEMENT

AEIEAAAXAAAXAAAXAAAAXAAAAXAAAXAAAAAAAXAAAAAAAAAdihix

COLUMN*PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*@COL FACE* DESIGN * AREA WIDTH *  AREA WIDTH

* (Ft-k) * (sq.in) (Ft) * (sq.in) (Ft)

1 4 Il R 229.4 6.15 13.5 2.92 13.5
2 4 LI -485.8  10.22 13.0 3.24 14.0
3 4 LI -197.2 5.26 13.0 3.02  14.0

POSITIVE REINFORCEMENT

AR R R R e R R R R AR R AR R R AR R AR AR R R AR R AR AR R AR AR AR AR R AR R R R R

SPAN *PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*FROM LEFT* DESIGN * AREA WIDTH * AREA WIDTH

(fFt) * (Ft-k) * (sg.in) (Ft) * (sq.in) (Ft)

2 4 12.8 333.4 5.42 13.5 3.57 13.5
3 4 14.9 304.4 4.94 13.0 3.25 14.0

An example calculation for the reinforcement 1s as follows for the column strip
negative reinforcement at column #1:

As = G.15in%13.5ft = 0.456 n2/ft (#7 at 127)
This calculation was done for each column strip and middle strip. The reinforcement was
then distributed evenly throughout each strip. Below 1s an example of the floor

reinforcement layout. All floors and directions are located in the Appendix page 75.
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Long and short bar extensions were completed by ADOSS which complies with ACI
Figure 13.3.8.
The following design criterion was used in ADOSS to complete the design of the

slabs:

Distance from reinforcement to tension face = .57

Minimum Bar Size = #4

Minimum Clear Bar Spacing = 67

I O0% Column Fixity
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Column Design

The columns for the Upper Campus Housing Project were designed using
Interaction diagrams from the Design of Concrete Structures textbook. Using an excel
spreadsheet an axial force and moment on each column was determined. Interaction
diagrams were then used to find a reinforcement ratio. Each axial force was computed
using the tributary area of the column and floor gravity loads. The axial force and the
moment were then put into the following equations to get a reinforcement ratio needed
for each column.

Kn= Pu Rn = Mu
¢f'c(Ag) df' c(Ag)h

The interaction diagram used for this design 1s located in the Appendix on page 90.
The lateral ties for each column were designed based on the following spacing
requirements: | G x diameter of the longitudinal bars (147), 46 x diameter of the tie
(486.3757), and the least dimension of the column (267). Therefore, the lateral ties will

be spaced at 147,

The following are design criteria for the design of the concrete columns for a
two-way flat-plate system:
Minimum Concrete Cover = |.57
Strength Reduction Factor = 0.65
Lateral ties for <#10 bars = #3

Shown on the next page 1s the column schedule for the roof columns. Complete column

schedules can be viewed in the Appendix page 91| .
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The new foundation system for the Upper Campus Housing Project will be square

footings under each column. The foundation shown below s the curtain wall down to the

wall footing.
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One-Way Design
The center section and the end sections of the floor plan (shown below) were
designed as one-way systems. These one-way systems were also designed using

ADOSS. They were checked with a manual calculation using a maximum moment of wL?/8.

oo
£

i
- A beam was designed to span across the

two columns circled below because the span was

too high for the one-way system. The beam was

4 ‘ . designed by hand using a maximum moment of
e e c wlL®/8 also. It was designed as a T-beam for
L wew e flexure and shear. The beam will have two rows
s 1:“ . of 5#8’s for flexure and #3°s for shear (| at 27

E:Eﬁ_: and 18 at 97). The beam calculations can be

found in the Appendix on page

IO1. Also shown below 15 a

picture of the beam designed.
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Lateral Load Calculations (per ASCE7-02)

Seismic Use Group I Table 9.1.3
Site Classification D 29.4.1.2.1

Ss O.127 Figure 9.4.1.1a
S 0.054 Figure 9.4.1.1b
Fa .6 Table 9.4.1.2a
Fv 2.4 Table 9.4.1.2b
Seismic Design Category A

R 3 Table 9.5.2.2

l .0 Table 9.1.4

Sms = FaSs = 1.6(0.127) = 0.203

Sm, = FvS, = 2.4(0.054) = 0.129

Sos = (2/3)5ms = 0.135

S = (2/3) Sm, = 0.066

T = Cthn* = 0.02(100)°"° = 0.632

Cs = Sy/(R/l) = 0.045

Csmax = Sy /(T(R/I)) = 0.045

Cesmin = 0.04415,; = 0.006

V = CsW = 0.045(19575.5K) = £694.4K
K= 1+ ((0.632-0.5)/2) = 1.07
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Lateral Design
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The lateral shear walls for this structure were designed using a stiffness analysis

using a procedure described in Chapter 3 of the PCl Design Handbook. The forces on

the bullding were distributed to each shear wall accordingly based on the stiffness of

that wall.

Each wall 15 1 O” thick reinforced concrete. The seismic load case was used

because it controls the design for these walls. The distribution of the seismic load to

each floor 15 shown below. The corresponding wind loading diagram 1s located in the

Appendix on page 37. Because there i1s an expansion joint located where the bullding

angles, the lateral design can be complete assuming that the building works as two

separate halves. The reinforcement can be

summarized as follows:

Shear Wall Design

Vertical

Type Horizontal Vertical
(First and Last | 2")
A #10at 12" 20-#10's #5 at 12"
B #5 at 12" 20-#8's #5 at 12"

The location and the types of shear walls are shown on

the page 24. A complete design of the shear walls 15

located in the Appendix page | 03.
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The detall to the right 1s a column with | 2 —

longitudinal bars and the required placement of lateral e Y I

ties. The detall shown below 15 an example of how the RE P

shear wall will connect to the foundation. ' I R P
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I Ui .w =
s
“ A P 4
. sl
] » . o -9
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Drift Check
A = (Ph*/3El+(2.78Ph/AE)
E = 33(145pcf)' °(4000ps)° =364 4ks
A oware = /400 =105.5ft(1 2in/ft)/400 = 3.165”

Deflection calculations were done for each wall using an Excel spreadsheet.
These calculations can be viewed on the next page. All deflections are less than the
allowable mit. [t 15 also important to note that the deflection at the expansion jont was

considered for the two halves of the bullding hitting each other and 1s OK.
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Left
Wall | Length Area | Deflection
A 237 2370 11093378 0.01683
B 237 2370 11093378 0.018683
C 171.96 | 1720 4237416 0.03113
D 60 600 160000 0.31538
E 60 600 160000 0.31538
F 216 2160 83980860 0.0216
G 312 3120 25309440 0.01296
| 336 3360 316108860 0.011&
2 120 1200 | 440000 0.06113
3 120 1200 | 440000 0.06113
Right
Wall | Length Areca | Deflection
A 336 2370 31610880 0.0lgl2
B 237 2370 1093378 0.01683
C 237 1720 | 1093378 0.02437
D 2456.04 600 12716978 0.06153
| 216 3360 5398060 0.01586
2 120 1200 | 440000 0.06113
3 120 1200 | 440000 0.06113
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Breadth Study
Thermal Gradient

Because the new design for the Upper Campus Housing Project will allow for less
shear walls, a new exterior envelope will need to be constructed to fill in the voids
between the remaining shear walls. This new curtain wall will consist of an exterior brick
facade with a light gauge metal stud back up. For each material in the new wall
construction a U-Factor and an R-Value were calculated. The R-Value, the thermal
resistance, and the U-Factor, the solar heat gain coefficient, values were taken from the

Carrier’s Hourly Analysis Program. The following chart 15 the output from that program:

Wall Properties - [Default Wall Assembly]

wiall Azzembly Mame:  |Default Wall Assembly -
Dutside Surface Calor: | Light - Abzorptivity: |0.450
o lrees - Thickness Density | Specific HE. R-alue “Wwieight
Layess: Inside to Dutside n | bAF | BTURF | hefeF/BTU | e
0.000 0.0 0.00 0.68500 0.0
Gypsum board - 0.625 50.0 0.26 0.56000 2E
Air space - 4.000 0.0 0.00 0.91000 0.0
R-14 board insulation ~ ~| 2.000 20 0.22 13.88883 0.3
4-in face brick - 4. 000 125.0 0.22 0.43290 17
0.000 0.0 0.00 0.33300 oo
Totals 10.625 16.81 44 B
Overall U alue: 0.059B TU M SF

QK | Cancel Help
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From the information given from Carrier’s Hourly Analysis Program the following

Excel spreadsheet was constructed to calculate the change in temperature through each

material:
Material Thickness (in) R-Valuve AT

Winter | Summer
Outside Air SR 0.00 0.33 . 184 0.207
4" Brick Veneer 4.00 0.43 1.539 0.269
Air Space .00 0.9 3.235 | 0.565
Board Insulation 2.00 13.69 49.381 8.622
\Vapor Barrier 0.0 0.00 0.000 | 0.000
Air Space 3.50 0.91 3.235 | 0.565
GWB 0.63 0.56 1.991 0.348
Inside Air 0.00 0.69 2.435 0.425
Totals 11.14 17.72

The entire spreadsheet can be viewed in Appendix page | 05.

The information used to construct the spreadsheet came from various places.
The dew point temperatures came from a psych chart based on 50% Relative Humidity
and 75F for summer and 70F for winter. Therefore, the dew point temperatures are
55F for summer and 5 | F for winter. The maximum allowable U-Factor was determined
from the ASHRAE std. 90.1-2004 (Appendix page 106). This maximum U-Factor 15
equal to 0.064. The outdoor design conditions came from the ASHRAE Design
Handbook of Fundamentals 1993. This handbook states that for Pittsburgh, PA the
summer outdoor condition 1s &6F and the winter outdoor condition 1s 7F.

After the temperature changes were determined a wall section thermal gradient
was constructed to determine where the water vapor would condense in each wall

section.
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In this case, the winter condition controls and tells us where to locate the vapor
barrier in the wall section. Below 1s the thermal gradient for the winter condition.

The summer condition can be viewed in the Appendix page 1 07.
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Construction Management Issues
Construction management 1ssues, such as cost and duration, are important to be
considered when decided which type of structure 1s best for each project. For the
purposes of this report each system the cost and duration of a typical bay was
computed using the ICE 2000 program. An example of a typical bay for the flat-plate
system 15 shown below. The typical bay for the one-way plank system 1s similar.
However, it has walls along each horizontal column line instead of columns. Because of
the complexity of the flat-plate system the cost and duration are about double of that of
the one-way. The one-way system allows for much easier construction, which therefore
allows for much less labor.
The two-way system has much
i more labor becauvse the slab
and columns need to be
formed and the reinforcement
JI ‘ must be placed to the exact

_7'{_ - & — Sk amaeeny & ' specifications of the engineer.

‘ A summary of the material and
1}2"1’ E | ! labor costs for each system i

| ; shown on the next page.
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Cost and Duration System Summaries

Two-Way Flat-Plate System

Material Cost $11,967
Labor Cost $7.305
Labor Fringes $2,004
Equipment Cost $837
Total $22,113
Manhours 353

One-Way Plank System

Material Cost $8,09 |
Labor Cost $1,815
Labor Fringes $887
Equipment Cost $265
Total $11,058
Manhours 92
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Summary and Conclusions

The Upper Campus Housing Project could be designed as either a one-way
hollow-core plank system or a two-way flat-plate system. Designing the structure as a
one-way system will allow for easier construction and less cost. However, the two-way
system will allow for the conversion of the structure to another use If needed by the
University of Pittsburgh in the future. This conversion would be possible because of a
more flexible floor plan and the ability to carry higher floor loads.

The existing conditions for this bullding consist of one-way hollow-core concrete
plank (&7 + 2 /2”7 topping), filled in solid where needed. This system has reinforced
concrete masonry bearing and shear walls located at every exterior wall and most
interior walls. These shear walls are of varying thicknesses and reinforcement. The
hollow-core plank system, because of its nature, allows for considerably easy and quick
construction. This system however, causes the structure to be defined only as a
dormitory structure. Dormitory structures can only withstand a 40psf live load. Also,
because the interior walls are also bearing and shear walls they cannot be moved to
accommodate a new floor layout.

The proposed two-way flat-plate system consists of 10" slab with 26”7 x 26”
reinforced columns. This system will have | 0" reinforced concrete shear walls located
at various places along the exterior of the building. The new system will also have a new
bullding envelope consisting of light gauge metal stud walls with a brick facade. This
system will allow for a flexible floor plan because all interior walls will only be partitions

and can be moved If needed for future development of the structure.
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This system also provides large bays (approximately 27° x 27°) and higher floor loads

(80psH).

Overall it 15 more important for developers to consider lower cost and not worry

about the possible future development of the bullding. Therefore, the one-way hollow-

core plank system 1s a better system overall for the structure of the Upper Campus

Housing Project. This makes sense because 1t 1s unlikely that the professional engineers

and developers would choose a system that was not the best choice. Below 1s a

summary of the cost and duration of a typical bay for each system, proving that the one-

way system i1s a better choice. However, the two-way system 1s a possibility for the

structure and could be used in a similar design.

System Cost/Typical Bay Manhours/Typical Bay
Two-Way $22,113 353
One-Way $11,058 92
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Computer program for ANALYSIS AND DESIGN OF SLAB SYSTEMS

R e R e R R R AR R R R R R R AR R AR AR R AR AR R R R R R R AR R AR R R AR AR R R R R e R

Licensee stated above acknowledges that Portland Cement Association(PCA)
is not and cannot be responsible for either the accuracy or adequacy of the
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material supplied as input for processing by the ADOSS(tm) computer program.
Furthermore, PCA neither makes any warranty expressed nor implied with
respect

to the correctness of the output prepared by the ADOSS(tm) program. Although
PCA has endeavored to produce ADOSS(tm) error free the program is not and
cannot be certified infallible. The final and only responsibility for
analysis, design and engineering documents is the licensees. Accordingly,
PCA

disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the use
of the ADOSS(tm) program.

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
2
12:53:42 PM Licensed to: ae, university park, PA

FILE NAME UNTITLED.ADS
PROJECT 1ID. Thesis

SPAN ID. LeftEW
ENGINEER Nikki Hazy
DATE 03/27/06
TIME 12:46:10
UNITS u.S. in-Ib
CODE ACl 318-89
SLAB SYSTEM FLAT PLATE
FRAME LOCATION INTERIOR
DESIGN METHOD STRENGTH DESIGN

MOMENTS AND SHEARS NOT PROPORTIONED

NUMBER OF SPANS 7

CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY(pcf ) 150.0 150.0 150.0
TYPE NORMAL WGT ~ NORMAL WGT  NORMAL WGT
f'c  (ksi) 4.0 4.0 4.0
fct  (psi) 423.7 423.7 423.7
fr (psi) 474.3 474.3 474.3
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REINFORCEMENT DETAILS: NON-PRESTRESSED
YIELD STRENGTH Fy = 60.00 ksi
DISTANCE TO RF CENTER FROM TENSION FACE:
AT SLAB TOP 1.50 in OUTER LAYER
AT SLAB BOTTOM 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:

AT SLAB TOP = #4

AT SLAB BOTTOM = # 4
MINIMUM SPACING:

IN SLAB = 6.00 in

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
3
12:53:42 PM Licensed to: ae, university park, PA

SPAN/LOADING DATA

B R R R R R e R R

| SPAN JLENGTH Tslab | WIDTH L2***] SLAB | DESIGN COLUMN | UNIFORM

LOADS |

INUMBER] L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL  LIVE
|

;I | (FO) (in) | (ft) o | | (O ) [(pst ) (psf
I-i----l -------------- |- |-------- l------—- |-------
I | [ [ | [

| 1] 1.1+ 10.0 | 13.5 13.0 | 1 | 26.5 0] 25.0

80.0 |

| 2 | 8.0 10.0] 13.5 13.0 | 1 | 26.5 4.0 25.0

80.0 |

| 3 | 27.0 10.0 | 13.5 13.0 | 1 | 26.5 13.3 ] 25.0

80.0 |

| 4 | 27.0 10.0 | 13.5 13.0 | 1 | 26.5 13.3 ] 25.0

80.0 |

| 5 | 27.0 10.0 | 13.5 13.0 | 1 | 26.5 13.3 ] 25.0

80.0 |

| 6 | 27.0 10.0 | 13.5 13.0 | 1 | 26.5 13.3 ] 25.0

80.0 |

| 71 1.1+ 10.0 | 13.5 13.0 | 1 | 26.5 0] 25.0

80.0 |
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* -Indicates cantilever span information.

** _Strip width used for positive flexure.

***_1 2 widths are 1/2 dist. to transverse column.
"E"-Indicates exterior strip.

+ -Indicates change in dimension due to support conditions.

PARTIAL LOADING DATA

AR R R R o S R S R S R R

PARTIAL LOADINGS ARE NOT SPECIFIED

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
4
12:53:42 PM Licensed to: ae, university park, PA

COLUMN/TORSIONAL DATA

B R R R R e R R R R R R AR

T_COLUMN | COLUMN ABOVE SLAB | COLUMN BELOW SLAB | CAPITAL** | COLUMN

MIDDLE|

| NUMBER | CL C2 HGT | C1  C2 HGT |EXTEN. DEPTH|STRIP*
STRIP*|

I | Gn) (@Gn) )y | Gn) Gn) ) | (Gn) ((n) | (fv) (o)
|-------- | -mmmmmmm oo | -mmmmmm oo | -m-mmmmmmme- e
-1

I | [ [ [

| 1 | 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 4.0 22.5
|

| 2 ] 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 4.0 22.5
|

| 3 | 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0 13.3 13.3
|

|l 4 | 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 13.3 13.3
|

| 5 ] 26.0 26.0 6.0 26.0 26.0 6.0] 5.0 5.0] 13.3 13.3
|

| 6 | 26.0 26.0 6.0 26.0 26.0 6.0] 5.0 5.0 13.3 13.3
|

|

Columns with zero "C2" are round columns.
* -Strip width used for negative Fflexure.
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1 COLUMN | TRANSVERSE BEAM | DROP PANEL/SOLID HEAD | SUPPORT
|

| NUMBER | WIDTH DEPTH ECCEN | LEFT RIGHT WIDTH  THICK | FIXITY*
|

I | Gn) (@n) (in) | (fY) (fo) e Gn) | %

| -------- | == T |-
|

I | [ |

I 1 ] .0 .0 .0 | .0 .0 .0 .0 | 100%
|

| 2 .0 .0 .0 | .0 .0 .0 .0 | 100%
|

| 3 .0 .0 .0 | .0 .0 .0 .0 | 100%
|

I 4 | .0 .0 .0 | .0 .0 .0 .0 | 100%
|

| 5 .0 .0 .0 | .0 .0 .0 .0 | 100%
|

| 6 | .0 .0 .0 | .0 .0 .0 .0 | 100%
|

|

|

* —Support Fixity of 0% denotes pinned condition.
Support fixity of 999% denotes fixed end condition.
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03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
5
12:53:42 PM Licensed to: ae, university park, PA

LATERAL LOAD/OUTPUT DATA

R R e o e e R e e

LATERAL LOADS ARE NOT SPECIFIED

OUTPUT DATA
PATTERN LOADINGS: 1 THRU 4
PATTERN LIVE LOAD FACTOR (1-3) = 75%

LOAD FACTORS:

U= 1.40*D + 1.70*L
U= .75C 1.40*D + 1.70*L + 1.70*W)
U= .90*D + 1.30*W

OUTPUT OPTION(S):
Input Echo
Centerline Moments and Shears
Column Strip Distribution Fac
Shear Table
Reinforcing Required
Bar Sizing
Additional Information
Deflections
Material Quantities

THE CAPITAL AT COLUMN 1 HAS BEEN MODIFIED TO FALL WITHIN THE SPECIFIED
SLAB, DROP OR BEAM DIMENSIONS
** NEW CAPITAL EXTENSION = -00 in. AT LEFT OF COLUMN.

THE CAPITAL AT COLUMN 6 HAS BEEN MODIFIED TO FALL WITHIN THE SPECIFIED
SLAB, DROP OR BEAM DIMENSIONS
** NEW CAPITAL EXTENSION = -00 in. AT RIGHT OF COLUMN.

**SLAB SPAN 2 IS NOT A TWO WAY SYSTEM.
THE SLAB DESIGN MUST BE PERFORMED MANUALLY .

**TOTAL UNFACTORED DEAD LOAD
LIVE LOAD

466.192 Kips
250.513 Kkips
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03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
6
12:53:42 PM Licensed to: ae, university park, PA

--—- STATICS PRINT-OUT FOR GRAVITY LOAD ANALYSIS ----

AEAIAAAXAAAXAAAXAAAAXAAAAXAAAXAAAAAAAXAAAALAAXXAdhdiX

JOINT MOMENTS ( ft - kips )

JOINT PATTERN-1 PATTERN-2
NUMBER ~ LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 -4.6 -12.3 8.4 8.4 4.6 -39.7 22.2 222
2 -299.5 462.3 -81.4 -81.4  -290.5 461.7 -85.6 -85.6
3 -550.7 541.6 4.5 4.5  -498.7 377.7 60.5  60.5
4 -531.8 529.3 1.3 1.3  -369.2 478.5 -54.7 -54.7
5 -554.6 593.7 -19.6 -19.6  -508.8 440.6  34.1  34.1
6 -350.5 4.6 172.9 172.9  -210.6 4.6 103.0 103.0
JOINT PATTERN-3 PATTERN-4
NUMBER ~ LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 -3.0 -10.6 6.8 6.8 5.2 -33.3 19.2  19.2
2 -191.7 280.7 -44.5 -44.5  -319.7 492.2 -86.2 -86.2
3 -411.8 500.5 -44.4 -44.4  -603.6 582.2  10.7  10.7
4 -480.5 364.5 58.0 58.0 -563.3 558.9 2.2 2.2
5 -391.4 543.9 -76.2 -76.2  -596.8 652.6 -27.9 -27.9
6 -352.0 3.0 174.5 174.5  -373.0 5.2 183.9 183.9
JOINT SHEARS (Kips)
JOINT PATTERN-1 PATTERN-2 PATTERN-3 PATTERN-4
NUMBER  LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT
1 -8.5 5.6 -8.5 -19.4 -5.6 7.4 9.5 -
7.9
2 -74.3  109.7 -63.1 109.8 -58.0  69.9 -80.4
119.2
3 -115.4 113.9  -112.6  75.0 -79.6 112.0  -127.5
124.1
4 -113.1  112.7 -74.4 110.1  -110.5 73.7  -122.7
122.0
5 -114.6 120.8  -112.3  83.2 -75.7 118.3  -124.8
133.7
6 -103.8 8.5 -66.2 8.5  -104.1 5.6  -113.0
9.5
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03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
he
12:53:42 PM Licensed to: ae, university park, PA

DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS FROM SUPPORTS

EAEAEEAEXEAAXAAXAEAXAXAAXAXAAXAXAAXAXAAXAXAALAXAAXAXAALAXAALAXAAAXAAXAAAAAAXAAAXAAAX)X

COL  LOAD  CROSS DESIGN DISTANCE ~ LOAD  MAX.I.P. LOAD
NUM  TYPE  SECTN MOMENT CR.SECTN  PTRN  DISTANCE PTRN
(Ft-k) (ft) ()

1 TOTL LEFT TOP -3.5 .190 4 1.083 1
BOT .0 .000 0 .000 0

RGHT TOP .0 .000 0 2.800 3

BOT -15.8 1.292 4 .000 0

2 TOTL LEFT TOP -215.6 1.400 4 .000 0
BOT .0 .000 0 .000 0

RGHT TOP 323.3 1.500 4 5.400 2

BOT .0 .000 0 .000 0

3 TOTL LEFT TOP -422.3 1.500 4 6.750 3
BOT .0 .000 0 .000 0

RGHT TOP 406.1 1.500 4 6.750 2

BOT .0 .000 0 .000 0

4 TOTL LEFT TOP -389.2 1.500 4 6.750 2
BOT .0 .000 0 .000 0

RGHT TOP 385.9 1.500 4 6.750 3

BOT .0 .000 0 .000 0

5 TOTL LEFT TOP -419.6 1.500 4 6.750 3
BOT .0 .000 0 .000 0

RGHT TOP 462.0 1.500 4 6.750 2

BOT .0 .000 0 .000 0
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6 TOTL LEFT TOP -234.4 1.292 4 4.050 2
BOT .0 .000 0 .000 0
RGHT TOP 3.5 -190 4 1.083 1
BOT -0 -000 0 -000 0

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
8
12:53:42 PM Licensed to: ae, university park, PA

DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS ALONG SPANS

FEEAEEIAXEIAITAEAXAAXXAAXXAAXIXAAXXAAITXAAITXAAITXAAITXAITXAAXAXAXAXAdhAXhAdhikx

SPAN  LOAD CRITICAL DESIGN LOAD MAX. I.P. LOAD MAX. I.P.

LOAD
NUM  TYPE SECTION  MOMENT  PTRN DIST LEFT PTRN DIST RGHT
PTRN
(ft) (Ft-K) (ft) ()

2 TOTL .600 TOP 0 o0 .000 0 .000 0

BOT 14.4 1 -1.000 2 -.600 O

3 TOTL  12.825 TOP 0 0 .000 0 .000 0

BOT 200.1 4 7.425 1 8.775 1

4  TOTL  14.175 TOP 0 o0 .000 0 .000 0

BOT 263.2 3 8.775 1 7.425 1

5  TOTL  12.825 TOP 0 0 .000 O .000 O

BOT 260.2 2 7.425 1 8.775 2

6 TOTL  14.175 TOP 0 o0 .000 0 .000 O

BOT 329.4 4 8.775 3 8.775 1

Page 46



i
1
1
"
1
in

Sy

9

12:53:42 PM Licensed to: ae, university park, PA

DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS

B R R R o o R R R R R R R AR (R AR AR R R AR R AR AR R R AR R AR R R R R R =

UPPEr' CaMmpus HOUSING Praject
ANICOIG Hazy

S 1 Structural

g AdVIS0r DI Hanadan

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page

TOTAL

MOMENT
(fe-k)

TOTAL-VERT

DIFFERENCE
ae-lk (%)

COLUMN STRIP BEAM

MOMENT MOMENT
ek (%) -k (

MIDDLE

MOMENT
(Ft-k) ( %

COL CROSS
STRIP
NUM SECTN
)
1 LEFT
1)
0)
RGHT
0)
1)
2 LEFT
25)
0)
RGHT
25)
0)
3 LEFT
25)
0)
RGHT
25)
0)

TOP

BOT

TOP

BOT

TOP

BOT

TOP

BOT

TOP

BOT

TOP

BOT

-15.8

-215.6

323.3

-422.3

406.1

.0 ( 0)
0 ( 0)

.0 ( 0)
0 ( 0)

.0 ( 0)
0 ( 0)

.0 ( 0)
0 ( 0)

-3.5 ( 98) .0 (
.0 ( 0) .0 (

.0 ( 0) .0 (
-15.6 ( 98) .0 (
-161.7 ( 75) .0 (
.0 ( 0) .0 (
242.5 ( 75) .0 (
.0 ( 0) .0 (
-316.7 ( 75) .0 (
.0 ( 0) .0 (
304.6 ( 75) .0 (
.0 ( 0) .0 (

0
0

0
0

0
0

0
0

0
0

-53.9 (

80.8 (

-105.6 (

101.5 (



EE LT

] = =

B Stk

4 LEFT TOP -389.2

BOT

0)
RGHT TOP

25)
BOT

0)
5 LEFT TOP

25)
BOT

0)
RGHT TOP

25)
BOT

0)
6 LEFT TOP

1)
BOT

0)
RGHT TOP

1)
BOT

0)

.0 (

0) -291.9 ( 75)
0o (¢ 0

0 (
.0 (

.0 (
.0 (

0 (
.0 (

0 (
.0 (

0 (
.0 (

0
0

0
0

0
0

0
0

0
0

0 C 0)

289.4 ( 75)

.0 ( 0)

-314.7 ( 75)

.0 ( 0)

346.5 ( 75)

.0 ( 0)

-230.8 ( 98)

.0 ( 0)

3.5 ( 98)

.0 ( 0)

|
LB AA\ViSOr Dr Hanagan

.0 ( 0)
.0

C 0O

.0 (
0 (

.0 (
0 (

.0 (
0 (

.0 (
0 (

.0 (
0 (

0
0

0
0

0
0

0
0

0
0

UPPEr' CaMmpus HOUSING Praject
INICOIE Hazy

~97.3 ( 25)
0 (

96.5 (

0 (

~104.9 (

0 (

115.5 (

0 (

-3.6 (

0 (

1 (
0 (
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS

AR R R R e R R R R AR R R AR R R AR R AR AR R R AR AR AR AR AR R R R R X

SPAN CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE
STRIP
NUM SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (%) (Ft-k) ( %
)
2 .60 TOP .0 .0 ( 0 .0 ( 0 .0 ( 0 .0 (
0)
BOT  14.4 .0 (C 0) 8.6 ( 60) .0 ( 0 5.8 (
39)
3 12.82 TOP .0 .0 ( 0) .0 ( 0 .0 ( 0 .0 (
0)
BOT  290.1 .0 ( 0) 174.1 ( 60) .0 (C 0) 116.1 (
39)
4 14.18 TOP .0 .0 ( 0) .0 ( 0) .0 ( 0 .0 (
0)
BOT  263.2 .0 ( 0) 157.9 ( 60) .0 ( 0) 105.3 (
40)
5 12.82 TOP .0 .0 ( 0) .0 ( 0 .0 ( 0 .0 (
0)
BOT  260.2 .0 ( 0) 156.1 ( 60) .0 ( 0) 104.1 (
39)
6 14.18 TOP .0 .0 ( 0) .0 ( 0 .0 ( 0 .0 (
0)
BOT 329.4 .0 ( 0) 197.6 ( 60) .0 ( 0) 131.8 (
40)
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SHEAR ANALYSIS

R R e R e e e R e R e e e

NOTE--Allowable shear stress in slabs = 252.96 psi when ratio
of col. dim. (long/short) is less than 2.0.

--Wide beam shear (see "CODE'™) is not computed, check manually.

--After the column numbers, C = Corner, E = Exterior, | = Interior.

DIRECT SHEAR WITH TRANSFER OF MOMENT
---------- AROUND COLUMN - ---------
COL. ALLOW. PATT REACTION SHEAR PATT REACTION UNBAL. SHEAR SHEAR

NO. STRESS  NO. STRESS  NO. MOMENT ~ TRANSFR
STRESS

(psi) (kips) (psi) (kips)  (ft-k) (ft-k) (psi)
1E 252.96 1 11.6  13.97 2 .0 -54.7  -20.4  51.09
21 247.27 4 195.7 152.17 4  195.7  172.5 69.0 195.18
31 247.27 4 247.6 192.55 4  247.6  -21.4 -8.5 197.88
41 247.27 4 240.7 187.16 4  240.7 -4.4 -1.8 188.25
51 247.27 4 254.6 197.94 4  254.6 55.8 22.3 211.86
6E 252.96 4 119.6  143.93 4 119.6 -251.0  -93.5 247.48
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NEGATIVE REINFORCEMENT

AEAIEAAAIAAAXAAAXAAAAXAAAAXAAAXAAAAAAAXAAAXAAAAAAdhdhix

COLUMN*PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*@COL FACE* DESIGN * AREA WIDTH * AREA WIDTH

* (Ft-k) * (sq.in) (Ft) * (sq.in) (Ft)

1** 4 L || -3.5 .86 4.0 4.86 22.5
2 4 Il R 323.3 7.58 4.0 4.86 22.5
3 4 L || -422.3 8.78 13.3 2.86 13.3
4 4 L || -389.2 8.06 13.3 2.86 13.3
5 4 Il R 462.0 9.67 13.3 3.08 13.3
6 4 L || -234.4 6.29 13.3 2.86 13.3

** — Positive reinforcement required, compute manually.

POSITIVE REINFORCEMENT

R e R R AR AR Rk S e R e R AR R SR R R e R R e e

SPAN *PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*FROM LEFT* DESIGN * AREA WIDTH * AREA WIDTH

(ft) * (Ft-k) * (sq.in) (Ft) * (sq.in) (FO)

2 1 .6 14.4 .86 4.0 4.86 22.5
3 4 12.8 290.1 4.70 13.3 3.10 13.3
4 3 14.2 263.2 4.25 13.3 2.86 13.3
5 2 12.8 260.2 4.20 13.3 2.86 13.3
6 4 14.2 329.4 5.35 13.3 3.53 13.3

Page
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DESIGN RESULTS

R R e R e e e e R S R e e

NOTE--The schedule given below is a guide for proper reinforcement
placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.

NEGATIVE REINFORCEMENT

EEAEXEAXEAXAXEAXAXAXAXAAXAXAAXAXAALAXAALAXAAAAAAAAXAAAXAAAXXA*x

* COLUMN STRIP *MI1 DDLE STR
1P

* LONG BARS * SHORT BARS * LONG BARS
COLUMN * BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT
H-

NUMBER * NO SIZE LEFT RIGHT * NO SIZE LEFT  RIGHT * NO SIZE LEFT
RIGHT

* g o ~ g o ~ o

(fo

1% 3 44 1.08 3.51 2 #4 1.08 2.25 25 #4 1.08
3'512 3 #10 8.53 8.53 3 #10 7.00 7.10 25 # 4 6.55
6'953 10 #6 8.53 8.53 10 #6 6.05 6.05 15 # 4 8.30
8'304 10 #6 8.53 8.53 9 #6 6.05 6.05 15 # 4 8.30
8'305 11 #6 8.53 8.53 11 #6 6.05 6.05 16 # 4 8.30
j'EZG 11 #5 8.53 1.08 10 #5 6.05 1.08 15 # 4 6.55

** — Positive reinforcement required, design manually.
POSITIVE REINFORCEMENT

EEAEXEAXEAXAXAXAXAXAXAAXAXAALAXAALAXAALAAAAXAAAAAAXAAXAAAXAXA*x

* COLUMN STRI1IP * M1D DLE STRI1P
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* LONG BARS * SHORT BARS * LONG BARS * SHORT BARS

SPAN * -———- BAR -——— * ———— BAR ———— * ———~ BAR --—— * ———— B AR --
NUMBER * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE
LENGTH

* €19 B €19 B €19 B

(o

2 3 #4 7.17 2 #4 6.42 13 #4 7.67 12 #4
6.22

3 12 #4 26.50 12 #4 20.25 8 #4 27.50 8 #4
18.90

4 11 #4 26.50 11 #4 20.25 8 #4 27.50 7 #4
18.90

5 11 #4 26.50 10 #4 20.25 8 #4 27.50 7 #4
18.90

6 9 #5 26.17 9 #5 23.04 9 #4 26.67 9 #4
22.37
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ADDITIONAL

R R o S e R e e R

* REINF. SUMMARY*

TRANSFER
COLUMN * ——eemmmm *
NUMBER * W/O U. MOMENT *

* REQ"D - PROV"D*

R/F

*(sqg.in) (sq.in)*

1 5.72 6.00
4

2 12.44 12.62
#10

3 11.65 11.80
6

4 10.92 11.36
6

5 12.75 12.88
6

6 9.15 9.51
5

NOTE: Zero transfer "CRIT
given for transfer.
IT beam(s) are pres
and/or torsion, che

UPPEr' CaMmpus HOUSING Praject
NICOIE Hazy

< Structural
AaVIS0r'y DI Hanadan

roprietary Software of PORTLAND CEMENT ASSN. Page
e, university park, PA

INFORMATION AT SUPPORTS

AEAEXAAAXAAAXAAAXAAAAXAAAXAAAALAAAAAAALAAAXAAAAAAAAAdAhhX

ADD"L R/F REQ"D DUE TO UNBALANCED (U.) MOMENT

MAX.U. *GAMMA* FLEXURAL *PATT* CRITICAL  SECTION
MOMENT * —f * TRANSFER *NO. * SLABW - AREA -
(Ft-k) * * (Ft-k) * * (ft) (sg.in)

-44.4 .63  -27.8 2 5.5 74 0 #
172.5 .60  103.5 4 55 2.83 0
-121.0 .60  -72.6 2 55 1.96 0 #
-116.0 .60  -69.6 3 5.5 1.87 0 #
152.5 .60 91.5 3 5.5 2.49 0 #
-367.8 .63 -230.9 4 5.5  6.75 14 #

ICAL SLABW'" indicates no support dimensions

ent, transfer mode may be due to beam shear
ck manually.

ADDITIONAL INFORMATION FOR
IN-SPAN CONDITIONS
AEAEAAAAXAAAAAAXAXAAAAAAXAXAAXAXAAAXAAAXAAAAXAAAXAAAXAXAAAXAAAXAAAAKX

* REINF. SUMMARY *
SPAN  * - *  TOTAL FACTORED SPAN
NUMBER* AT MIDSPAN *  STATIC DESIGN MOMENT
* REQ®"D. - PROV"D. *  (W/0O PARTIAL LOADS)
* (sq-in) (sg-in) * (ft-k)
2 5.72 6.00 28.7
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3 7.79 8.00 660.2
4 7.11 7.40 660.2
5 7.06 7.20 660.2
6 8.88 9.18 660.2

03-27-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
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DEFLECTION ANALYSIS

R o R R e R AR AR R R R R R R AR R SR R R R R R AR R R

NOTES--The deflections below must be combined with those of
the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations.

--Spans 1 and 7 are cantilevers.

--Time-dependent deflections are in addition to those
shown and must be computed as a multiplier of the dead
load(DL) deflection. See "CODE" for range of multipliers.

--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.
Deflections are computed as from an average uniform loading
derived from the sum of all loads applied to the span.

--Modulus of elasticity of concrete, Ec = 3834. ksi
* * COLUMN STRIP * MIDDLE STRIP
* DEAD * DEFLECTION DUE TO: * DEFLECTION DUE TO:
SPAN * LOAD  * e -
NUMBER * leff. * DEAD * LIVE * TOTAL * DEAD * LIVE * TOTAL *
* (in™M4) * (in) * (in) * (in) * (in) * (in) * (in) *
1 26500 001 .001 .002 001 o001 002
2 26500 -.002 -.001 -.002 -.005 -.003 -.007
3 23806 155 -143 -298 082 073 155
4 22484 147 .134 .281 070 064 134
5 22416 144 .131 274 067 062 128
6 23605 191 .151 .342 094 068 161
7 26500 -.011 -.006 -.016 -.011 -.006 -.017
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QUANTITY ESTIMATES

R R R R R R R R R AR AR R R AR AR R R R R AR R R E R

TOTAL QUANTITIES

CONCRETE R 96.6 cu.yd

FORMWORK - 3131. sg-ft

REINFORCEMENT (IN THE DIRECTION OF ANALYSIS)
(NEGATIVE) - 2829. Ibs
(POSITIVE) ceen 2663. Ibs

SUMMARY OF QUANTITIES

CONCRETE e .83 cu.ft/sq.ft
FORMWORK e 1.00 sq.ft/sqg.ft
REINFORCEMENT** _ ... 1.75 1lbs / sq.ft

**(IN THE DIRECTION OF ANALYSIS)

* Program completed as requested *
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Computer program for ANALYSIS AND DESIGN OF SLAB SYSTEMS

R o R AR ke e e e R AR A S R S e S R R AR R R R R R R S e e

Licensee stated above acknowledges that Portland Cement Association(PCA)
is not and cannot be responsible for either the accuracy or adequacy of the
material supplied as input for processing by the ADOSS(tm) computer program.
Furthermore, PCA neither makes any warranty expressed nor implied with

respect
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to the correctness of the output prepared by the ADOSS(tm) program.
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UPPEr CaMmPU3 HOUSING PraJect
:NICOIE Hazy

Although

PCA has endeavored to produce ADOSS(tm) error free the program is not and

cannot be certified

PCA

infallible.

The final and only responsibility for
analysis, design and engineering documents is the licensees.

Accordingly,

disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the use
of the ADOSS(tm) program.

03-21-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
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FILE NAME
PROJECT 1ID.

SPAN 1ID.

ENGINEER

DATE
TIME

UNITS
CODE

SLAB SYSTEM
FRAME LOCATION

DESIGN METHOD
MOMENTS AND SHEARS

NUMBER OF SPANS 4
CONCRETE FACTORS

DENSITY(pcF )
TYPE

Li® (ksi)
fct (psi)
fr (psi)

P:\THESIS\ADOSS\TYPICAL1.ADS

Thesis

Nikki Hazy

03/19/06
22:52:01

U.S. in-1Ib
ACl 318-89

FLAT PLATE
INTERIOR

STRENGTH DESIGN
NOT PROPORTIONED

SLABS BEAMS
150.0 150.0
NORMAL WGT NORMAL WGT

4.0 4.0
423.7 423.7
4743 4743

REINFORCEMENT DETAILS: NON-PRESTRESSED

YIELD STRENGTH Fy

= 60.00 ksi

DISTANCE TO RF CENTER FROM TENSION FACE:

COLUMNS
150.0
NORMAL WGT

4.0
423.7
4743
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AT SLAB TOP = 1.50 in OUTER LAYER
AT SLAB BOTTOM = 1.50 in OUTER LAYER
MINIMUM FLEXURAL BAR SIZE:
AT SLAB TOP # 4
AT SLAB BOTTOM # 4
MINIMUM SPACING:
IN SLAB = 6.00 in

03-21-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
3
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SPAN/LOADING DATA

B R R o e o e

| SPAN |LENGTH Tslab | WIDTH L2***| SLAB | DESIGN COLUMN | UNIFORM
LOADS |

INUMBER] L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL  LIVE
|

;I | (f©) (in) | (fv) (fo) | | (fP) (ft) |(pst ) (psf
I-i----l -------------- l------------ |------- l------——— l-------—---
: | | | | |

| 1] 1.1+ 10.0 | 13.5 13.5 | 1 | 27.0 0] 25.0

80.0 |

| 2 | 27.0 10.0 | 13.5 13.5 | 1 | 27.0 13.5] 25.0

80.0 |

| 3 | 26.0 10.0 | 13.5 13.5 | 1 | 27.0 13.0] 25.0

80.0 |

| 4] 1.1+ 10.0 | 13.5 13.5 | 1 | 27.0 0] 25.0

80.0 |

* -—Indicates cantilever span information.

** _Strip width used for positive flexure.

***_| 2 widths are 1/2 dist. to transverse column.
"E"-Indicates exterior strip.

+ -Indicates change in dimension due to support conditions.

PARTIAL LOADING DATA

R e R R R AR AR R R R
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COLUMN/TORSIONAL DATA

R R R R e e e e

1 COLUMN | COLUMN ABOVE SLAB | COLUMN BELOW SLAB | CAPITAL**  JCOLUMN
MIDDLE]

| NUMBER | C1 C2 HGT | Cl1  C2 HGT |EXTEN. DEPTH|STRIP*
STRIP*|

: I (n) (n) () | (n) (n) () | (n) (n) | (fv) (fo)
|-------- | --mmm oo oeo | --mmmmmm oo |----mmmm - R s
-1

I | | | |

| 1 | 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 13.5 13.5
|

| 2 ] 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 13.0 14.0
|

| 3 | 26.0 26.0 6.0] 26.0 26.0 6.0] 5.0 5.0] 13.0 14.0
|

|

Columns with zero ""C2" are round columns.
* -Strip width used for negative flexure.
**_Capital extension distance measured from face of column.

1 COLUMN | TRANSVERSE BEAM | DROP PANEL/SOLID HEAD | SUPPORT
|

| NUMBER | WIDTH DEPTH ECCEN | LEFT RIGHT WIDTH  THICK | FIXITY*
|

I | Gn) (@n) (in) | (fY) (fo) e Gn) | %
|-------- |--mmmmmmmmm oo e |----------
|

: | | |

I 1 ] .0 .0 .0 .0 .0 .0 0] 100%
|

| .0 .0 .0 .0 .0 .0 0] 100%
|
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3 .0 .0 .0 .0 .0 .0 0| 100%

* -Support fixity of 0% denotes pinned condition.
Support fixity of 999% denotes fixed end condition.

03-21-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
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LATERAL LOAD/OUTPUT DATA

R R e o e e R e e e

LATERAL LOADS ARE SPECIFIED AS BEING CAUSED BY WIND

LATERAL LOAD FROM FLOORS ABOVE (Pa) .00 kips

LATERAL LOAD AT THIS FLOOR (Pb) .00 Kkips
NOTE: The analysis procedure adopted by the program is approximate.

LATERAL LOADS DISTRIBUTED TO THE COLUMN AND MIDDLE STRIPS ACCORDING TO
CODE DISTRIBUTION FACTORS.

OUTPUT DATA
PATTERN LOADINGS: 1 THRU 8
PATTERN LIVE LOAD FACTOR (1-3) = 75%

LOAD FACTORS:

U= 1.40*D + 1.70*L
U= .75C 1.40*D + 1.70*L + 1.70*W)
U= .90*D + 1.30*W

OUTPUT OPTION(S):
Input Echo
Centerline Moments and Shears
Column Strip Distribution Fac
Shear Table
Reinforcing Required
Bar Sizing

Page 6 |



UPPEr' CaMmpus HOUSING Praject
NICOIE Hazy

S 4 Structural

g AdVISOr'y DI HaNagan

Additional Information
Deflections
Material Quantities

THE CAPITAL AT COLUMN 1 HAS BEEN MODIFIED TO FALL WITHIN THE SPECIFIED
SLAB, DROP OR BEAM DIMENSIONS
** NEW CAPITAL EXTENSION = .00 in. AT LEFT OF COLUMN.

THE CAPITAL AT COLUMN 3 HAS BEEN MODIFIED TO FALL WITHIN THE SPECIFIED
SLAB, DROP OR BEAM DIMENSIONS
** NEW CAPITAL EXTENSION = .00 in. AT RIGHT OF COLUMN.

**TOTAL UNFACTORED DEAD LOAD
LIVE LOAD

221.665 Kips
119.160 Kips

03-21-** ADOSS(tm) 6.01 Proprietary Software of PORTLAND CEMENT ASSN. Page
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--—— STATICS PRINT-OUT FOR GRAVITY LOAD ANALYSIS ----

AEIAAAIAAAXAAAAXAAAXAAAAAAAXAAAALAAAXAAAAAAXAAAdhhiX

JOINT MOMENTS ( ft - kips )

JOINT PATTERN-1 PATTERN-2

NUMBER LEFT RIGHT TOP BOTTOM LEFT RIGHT TOP BOTTOM
1 -4.7 349.0 -172.2 -172.2 -4.7 208.5 -101.9 -101.9
2 -614.8 593.1 10.8 10.8 -458.4 542.8 -42.2 -42.2
3 -315.0 4.7 155.1 155.1 -314.4 3.1 155.7 155.7

JOINT PATTERN-3 PATTERN-4

NUMBER LEFT RIGHT TOP BOTTOM LEFT RIGHT TOP BOTTOM
1 -3.1 348.5 -172.7 -172.7 -5.3 369.3 -182.0 -182.0
2 -569.6 449.0 60.3 60.3 -681.5 657.5 12.0 12.0
3 -182.9 4.7 89.1 89.1 -329.7 5.3 162.2 162.2

JOINT SHEARS (Kips)

JOINT PATTERN-1 PATTERN-2 PATTERN-3 PATTERN-4
NUMBER LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT
1 -8.7 105.1 -8.7 66.9 -5.7 105.1 -9.7
114.1
2 -123.8 120.5 -85.4 117.9 -121.5 83.5 -137.3
133.6
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3 -100.3 8.7 -100.3 5.7 -63.1 8.7 -108.4 9.7
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--—-- STATICS PRINT-OUT FOR GRAVITY/LATERAL LOAD ANALYSIS ----

R T R e R e S R R AR O R AR R R R R R AR AR AR R R R R R R R R R R AR R AR R AR =k

JOINT MOMENTS ( ft - Kips )

JOINT PATTERN-5 PATTERN-6
NUMBER  LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 -2.0 144.0 -71.0 ~-71.0 2.0 144.0 -71.0 -71.0
2 -265.8 256.5 4.7 4.7  -265.8 256.5 4.7 4.7
3 -128.6 2.0 63.3 63.3 -128.6 2.0 63.3 63.3
JOINT PATTERN-7 PATTERN-8
NUMBER  LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 -3.9 276.9 -136.5 -136.5 -3.9 276.9 -136.5 -136.5
2 -511.1 493.1 9.0 9.0 -511.1 493.1 9.0 9.0
3 -247.3 3.9 121.7 121.7  -247.3 3.9 121.7 121.7
JOINT SHEARS (Kips)
JOINT PATTERN-5 PATTERN-6 PATTERN-7 PATTERN-8
NUMBER  LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT
1 -3.7  44.4 -3.7  44.4 -7.3  85.6 -7.3
85.6
2 -53.5  52.0 -53.5 52.0 -103.0 100.2  -103.0
100.2
3 -42.2 3.7 -42.2 3.7 -81.3 7.3 -81.3
7.3
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DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS FROM SUPPORTS

AR R R R R R S R R R AR (R AR R R AR R R AR SRR AR AR R R R R R AR AR AR R R R R R R R R R R

COL  LOAD  CROSS DESIGN DISTANCE ~ LOAD  MAX.I.P. LOAD
NUM  TYPE  SECTN MOMENT CR.SECTN  PTRN  DISTANCE PTRN
(Ft-k) (ft) (ft)

1 TOTL LEFT TOP -3.6 .190 4 1.083 1
BOT 0 .000 0 .000 0

RGHT TOP 229.4 1.292 4 4.050 2

BOT 0 .000 0 4.050 5

VERT LEFT TOP -3.6 .190 4 1.083 1

BOT .0 .000 0 .000 0

RGHT TOP 229.4 1.292 4 4.050 2

BOT .0 .000 0 .000 0

2 TOTL LEFT TOP -485_8 1.500 4 6.750 2
BOT .0 .000 0 6.750 6

RGHT TOP 467.2 1.500 4 6.500 3

BOT .0 .000 0 6.500 5

VERT LEFT TOP -485_8 1.500 4 6.750 2

BOT .0 .000 0 .000 0

RGHT TOP 467.2 1.500 4 6.500 3

BOT .0 .000 0 .000 0

3 TOTL LEFT TOP -197.2 1.292 4 3.900 2
BOT .0 .000 0 3.900 6

RGHT TOP 3.6 .190 4 1.083 1

BOT .0 .000 0 .000 0

VERT LEFT TOP -197.2 1.292 4 3.900 2
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BOT .0 .000 0 .000 0

RGHT TOP 3.6 -190 4 1.083 1
BOT -0 -000 0 -000 0
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DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS ALONG SPANS

FTEAEEIAXEIAIAEAXXAAXIXAAXXAAXXAAXXAAXIXAAITXAAITXAIAXAAITXAAXAXAXAXAhAXdhAdhix

SPAN  LOAD CRITICAL DESIGN LOAD MAX. I.P. LOAD MAX. I.P.
LOAD
NUM  TYPE SECTION  MOMENT  PTRN DIST LEFT PTRN DIST RGHT
PTRN
(ft) (Ft-K) (ft) ()
2  TOTL  12.825 TOP 0 o0 .000 0 .000 0
BOT 333.4 4 8.775 1 8.775 3
VERT  12.825 TOP 0 0 .000 0 .000 0
BOT 333.4 4 8.775 1 8.775 3
3 TOTL  14.950 TOP 0 o0 .000 0 .000 0
BOT 304.4 4 9.750 2 7.150 1
VERT  14.950 TOP 0 0 .000 O .000 O
BOT 304.4 4 9.750 2 7.150 1
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DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS

B R R R o o R R R R R R R AR (R AR AR R R AR R AR AR R R AR R AR R R R R R =

COL CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE
STRIP
NUM SECTN MOMENT  DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (% ) (Ft-k) (%) (Ft-k) (% ) (Ft-k) ( %
)
1 LEFT TOP  -3.6 .0 (C 0) -3.5(98) .0 ( 0 -1
1)
BOT .0 .0 (C 0) .0 ( 0 .0 ( 0 .0 (
0)
RGHT TOP  229.4 .0 ( 0) 225.9 ( 98) .0 ( 0 3.5 (
1)
BOT .0 .0 ( 0 .0 (C 0 .0 ( 0 .0 (
0)
2 LEFT TOP -485.8 .0 ( 0) -364.3 ( 75) .0 ( 0) -121.4 (
25)
BOT .0 .0 (C 0) .0 (C 0 .0 (C 0 .0 (
0)
RGHT TOP  467.2 .0 ( 0) 350.4 ( 75) .0 ( 0) 116.8 (
25)
BOT .0 .0 (C 0 .0 (C 0 .0 ( 0 .0 (
0)
3 LEFT TOP -197.2 .0 ( 0) -194.2 ( 98) 0 (C 0 -3.0¢(
1)
BOT .0 .0 ( 0) .0 (C 0 .0 (C 0 .0 (
0)
RGHT TOP 3.6 .0 ( 0) 3.5 ( 98) .0 ( 0 1 (
1)
BOT .0 .0 (C 0) .0 (C 0) .0 (C 0 .0 (
0)
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS
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SPAN CROSS TOTAL  TOTAL-VERT  COLUMN STRIP BEAM MIDDLE
STRIP
NUM SECTN MOMENT ~ DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (% ) (Ft-k) ( %
)
2 12.82 TOP .0 .0 ( 0) .0 ( 0) .0 ( 0) .0 (
0)
BOT 333.4 .0 ( 0) 200.1 ( 60) .0 ( 0) 133.4(
40)
12.82 TOP .0 .0 ( 0) .0 ( 0) .0 ( 0) .0 (
0)
BOT 333.4 .0 ( 0) 200.1 ( 60) .0 ( 0) 133.4(
40)
3 14.95 TOP .0 .0 ( 0) .0 ( 0) .0 ( 0) .0 (
0)
BOT 304.4 .0 ( 0) 182.6 ( 60) 0 ( 0) 121.7 (
39)
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS

AR R R R e R R R R AR R R AR R R AR R AR AR R R AR AR AR AR AR R R R R X

SPAN CROSS TOTAL TOTAL-VERT  COLUMN STRIP BEAM MIDDLE

STRIP
NUM SECTN MOMENT ~ DIFFERENCE MOMENT MOMENT MOMENT
(Ft-k) (Ft-k) (%) (Ft-k) (%) (Ft-k) (%) (Ft-k) ( %
)
14.95 TOP .0 .0 ( 0 .0 ( 0 .0 ( 0 0 (
0)
BOT  304.4 .0 ( 0) 182.6 ( 60) 0 (C 0) 121.7 (
40)
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SHEAR ANALYSIS

R R e R e e e R e R e e e

NOTE--Allowable shear stress in slabs = 252.96 psi when ratio
of col. dim. (long/short) is less than 2.0.

--Wide beam shear (see "CODE'™) is not computed, check manually.

--After the column numbers, C = Corner, E = Exterior, | = Interior.

DIRECT SHEAR WITH TRANSFER OF MOMENT
—————————— AROUND COLUMN - ---------
COL. ALLOW. PATT REACTION SHEAR PATT REACTION UNBAL. SHEAR SHEAR

NO. STRESS  NO. STRESS  NO. MOMENT TRANSFR
STRESS
(psi) (kips) (psi) (kips)  (ft-k) (ft-k) (psi)
1E 252.96 4 120.9 145.51 4  120.9  245.9 91.6 246.95
21 247.27 4 267.0 207.59 4  267.0 -24.1 -9.6  213.59
3E 252.96 4 115.2 138.64 4  115.2 -211.7  -78.9 226.00
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NEGATIVE REINFORCEMENT

AEAIEAAAIAAAXAAAXAAAAXAAAAXAAAXAAAAAAAXAAAXAAAAAAdhdhix

COLUMN*PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*@COL FACE* DESIGN * AREA WIDTH * AREA WIDTH

* (Ft-k) * (sq.in) (Ft) * (sq.in) (Ft)

1 4 Il R 229.4 6.15 13.5 2.92 13.5
2 4 LI -485.8  10.22 13.0 3.24 14.0
3 4 LI -197.2 5.26 13.0 3.02  14.0

POSITIVE REINFORCEMENT

R R R e R R R AR R AR R R AR R RAE R AR R AR R R AR AR AR AR R AR R R

SPAN *PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*FROM LEFT* DESIGN * AREA WIDTH * AREA WIDTH
(fFt) * (Ft-k) * (sg.in) (Ft) * (sq.in) (Ft)

2 4 12.8 333.4 5.42 13.5 3.57 13.5

3 4 14.9 304.4 4.94 13.0 3.25 14.0

UPPEr' CaMmpus HOUSING Praject
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DESIGN RESULTS

R R e R e e e e R S R e e

NOTE--The schedule given below is a guide for proper reinforcement
placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.

NEGATIVE REINFORCEMENT

EEAEXEAXEAXAXEAXAXAXAXAAXAXAAXAXAALAXAALAXAAAAAAAAXAAAXAAAXXA*x

* COLUMN STRIP *MI1 DDLE STR
1P

* LONG BARS * SHORT BARS * LONG BARS
COLUMN * BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT
H-

NUMBER * NO SIZE LEFT RIGHT * NO SIZE LEFT  RIGHT * NO SIZE LEFT
RIGHT

* (ft) (ft) = (ft) (ft) = (ft)
(fo)
1 10 #5 1.08 8.53 10 #5 1.08 6.05 15 # 4 1.08
6.55
2 9 #7 853 8.53 8 #7 6.05 6.05 16 # 4 8.30
8.05
3 9 #5 8.23 1.08 8 #5 5.8 1.08 15 # 4 6.33
1.08
POSITIVE REINFORCEMENT
R T o o e R R R e R R S e e
* COLUMN STRIP * MIDDLE STRIP
* LONG BARS * SHORT BARS * LONG BARS * SHORT BARS
SPAN * ~———- BAR -———= * ———- BAR ———— * ———- BAR --—— * ———— B AR --

NUMBER * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE
LENGTH

(fo)

* €192 g > €19 2
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2 9 #5 26.17 9 #5 23.04 9 #4 26.67 9 #4
22.37

3 8 #5 25.17 8 #5 22.17 9 #4 25.67 8 # 4
21.52
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ADDITIONAL INFORMATION AT SUPPORTS

EAEAEEAEXEAAEAEAAXAAXAXAAXAXAAXAAXEAAXAAXAEAAXEAAXAAAXAAXAXAAXAXAALAXAALAXAALAAAAAAAXAAXAXAX)X

* REINF. SUMMARY* ADD"L R/F REQ"D DUE TO UNBALANCED (U.) MOMENT
TRANSFER
COLUMN * ———mmmmmmmmeo X
NUMBER * W/O U. MOMENT * MAX.U. *GAMMA* FLEXURAL *PATT* CRITICAL  SECTION
* REQ"D - PROV"D* MOMENT * —f * TRANSFER *NO. * SLABW - AREA -

R/F
*(sqg-in) (sqg-in)* (ft-k) * *  (ft-k) * * (fv) (sqg-in)

1 9.06 9.20 364.0 .63 228.4 4 5.5 6.67 14 #
5

2 13.46* 13.40 -120.7 .60 -72.4 3 5.5 1.95 0 #
7

3 8.28* 8.27 -324.4 .63 -203.6 4 5.5 5.86 12 #
5

NOTE: Zero transfer "CRITICAL SLABW" indicates no support dimensions
given for transfer.
IT beam(s) are present, transfer mode may be due to beam shear
and/or torsion, check manually.

* - Indicates REQ"D reinforcement is greater than PROV"D (check bar
selection)
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ADDITIONAL I N FOR

IN-SPAN

ON
ONS
R R R R R R R e R R R R A R AR EARAE R R R R e

*

REINF. SUMMARY

AT MIDSPAN

TOTAL FACTORED SPAN
STATIC DESIGN MOMENT
REQ"D. - PROV"D. (W/0 PARTIAL LOADS)
* (sq-in) (sqg-in) (ft-k)

SPAN
NUMBER*

*

PM Licensed to: ae, university park, PA

DEFLECTTION ANALYSIS

AR S R S S S o S S S S R R S R R R R R SR SR R S SR S R R R

NOTES--The deflections below must be combined with those of

the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations.

--Spans 1 and 4 are cantilevers.
--Time-dependent deflections are in addition to those

shown and must be computed as a multiplier of the dead
load(DL) deflection. See "CODE" for range of multipliers.

--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.

Deflections are computed as from an average uniform loading
derived from the sum of all loads applied to the span.

--Modullus of elasticity of concrete, Ec = 3834. ksi

*

UPPEr' CaMmpus HOUSING Praject

COLUMN
DEAD DEFLECTION DUE
LOAD
leff.

(in™4)

SPAN

NUMBER LIVE

(in)

STRI1P

TO:

(in)

MITDDLE S
DEFLECTION DU

TOTAL

LIVE
(in)

-.006
-141
-106

-.017
.331 .092
.269 .073

-.006
.063
.045

-.017
-155
-119
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4 27000. -.010 -.005 -.015 -.010 -.005 -.015

QUANTITY ESTIMATES

FAEAIEIAAAIAAAXAAAAAAAXAAAAAAAAAAAAAAAhdhix

TOTAL QUANTITIES

CONCRETE . 46.0 cu.yd
FORMWORK . 1490. sq.ft
REINFORCEMENT (IN THE DIRECTION OF ANALYSIS)
(NEGATIVE) . 1157. Ibs
(POSITIVE) . 1421. Ibs

SUMMARY OF QUANTITIES

CONCRETE . .83 cu.ft/sq.ft
FORMWORK . 1.00 sq.ft/sq.ft
REINFORCEMENT** . . . . 1.73 1bs / sq.ft

**(IN THE DIRECTION OF ANALYSIS)

* Program completed as requested *
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#7 B 127

#J 8 127
#7 e 127

#5 e 12”

H3 8 12*

#5 B 127

#3 8 127

#S & 12¢

# 8 12 3 @ 12
#5 @ 127 #3 @ 127

47 @ LpY 45 @ 12*
#I @ 127 #o e 127
e 8 12 #5 8 12

#5 @ 127

#7 @ 18¥

o @ 12"

#5 B8 127

#5 8 127

#5818’
#5 @ 127

#I B 12

#3 B 12

#5 @ 127

#8 8 12¥

He @ l2”

#6 B8 1B’

#3 B 12

H3 8 12~

#5 8 1g*

#5 8 127

#J & 127

HE B 12

H9 B &7

#5 B 12
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UPPEr' CaMmpus HOUSING Praject
NICOIE HazY

“Structural
(AaVIS0('\ DI Hanadan

| I I O ] T 2 1 T IV
1: HH i i Hs ;’ R i i ! Interaction diagram
1.9 —cH+ fi = 4 ksi
: "‘gf:: f, = 60 ksi f——h —
1 N EEENE - __7‘ i h
1.8 = : ;Q’I |__ y =080 [ ® ‘)fl |
R Hf H A roo+oo
1.7 k1T ] T i [ ®
4 / - b|e ®
1.6 FEES10.08 i £z @ °
oesm ek i H l eesoe
15 0.07 ~ = e.1P
SR ; HSAe lj%
14 70.06 EEmw I T o 1A 2 fie
- »:\ f yiEn 3y i
5 I N e T
TR CLY0.057 a /1 o ’!/ FHAH
CR RNy 7 / Ibs\) 7 HHA
9.2 —
o 20,045 g D@Q [
3| =} 7 |
Q7ie 1.1 { o i 7
< . ) N 7 7
1 0.03-1f YA N 2 i
:T‘m 1.0 K 74‘4‘3}_‘ a
% | 0.02 ] X N " B
1] 0.9 7 ‘L i‘ ; 'Y = y A ft' T B
e ERmma; 1 T
N3 Fo. =001 N\ .
g ‘0.017 1N \ \ \ Xffs/q’
0.8 B - T = i
EE_" ‘ I 4 A\ N L7 V‘ B \_A
T \ \ kY AN T T ]
0.7 T
7T VENTIX AL
0.6 : e Ry N -0
l’ .f’ ™ g AV I ) T ) 1 m/; |
05 \ Y . H- | A i i HH—HH
AW A} I * =5
o / A I €,=0.002 1 |
0.4 any, s HEE=te ‘I fo=1, -
T 1 { I J ! | | 1T 3
03 ass g o T .
R / :
A /A o
02 F j 1
Rri N - |
A AT TSl =0 A I 1 T ]
01 H2 T / /(M 006:1 'a I T I B
i i i 7 ] B 2 T I I O
0.0 A A A e T
0.00 005 0.10 0.15 0.20 025 0530 0.35 040 045 050 0.55 0.60 0.65
=T, - S 7.
" iAgh T dliAgh
GRAPH A7

Column strength interaction diagram for rectangular section with bars on four faces and y = 0.80 (for
instructional use only).
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UPPEI CampPUs HOUSING ProJect
{NICOIE HaZY

AStructural

g AdVISOr': DI Hanagan

Roof Column Schedule

Column Ay lfftz) F () My Snze (inx ) Femfor. Tes
B-& 378 TERTC 2417 ZEKEZC | 2-#7 #3@ | 4"
h-G.5 | 35 ZE2Z0 EEEE ZEKEG | 247 #3@ | A"
B.3-0 0 o 0 ZEXEC - -
E-1 s | 4400 2457 EEXEZE | 2-#7 #3m | 4"
Bz 280 5270 2457 ZEXEC | 2-#7 #3@ 4"
B2 405 Trren 2442 EEXEZE | 2-#7 #3m | 4"
B4 405 10 280 2295 ZEKZE | 2-#7 #3@ 4"
B-5 405 103680 2449 EEXEE | 2-#7 #3530 | 4"
B.C-C.5 - 50000 355.2 ZEKZE | 2-#7 #3@ 4"
B.7-& | &5 2256 44 EEXEE | 2-#7 #3530 | 4"
B.2-0 0 o 0 ZEKEG - -
G352 - 50000 5552 EEXEE | 2-#7 #3530 | 4"
C.40.3 0 o 0 ZEKEG - #E@ | 4"
[y 75 | 4400 Z44. 4 EEXEE | 2-#7 #3530 | 4"
c-z [re] | 20660 4858 ZEKEG | 2-#7 #E@ | 4"
[y oz 1 34784 4585 .8 EEXEE | 2-#7 #3530 | 4"
[ Toz ECHE 485.8 ZEKEG | 2-#7 #3@ | 4"
&5 oz |ravie 4585 .8 EEXEE | 2-#7 #3530 | 4"
[oX= 304 5EZCH EB0.C ZEKEG | 2-#7 #3@ | 4"
0-0.& Q Q Q EEXEE - -
L1 0 o 0 ZEKEG - -
E2 1 75.5 S562¢& | a7.2 EEXEE | 2-#7 #3504
E-Z S C45 |2 245.2 ZEKEG | 2-#7 #3@ | 4"
E-4 B23& BE0 & Lee.e EEXEE | 2-#7 #3504
E-5 A3G AEDIG 2GH 4 ZGEKEG | 2-#7 #E@ | A"
E& e 59204 | 7.2 2EXEE | 2-#7 #3238 | 4"
E5-C.& &4 1G1 28 R ZGEKEG | 2-#7 #E@ | A"
F-&.8 20 | T80 2R .8 2EXEE | 2-#7 #3238 | 4"
S E7.5 1 2960 245 7 ZEKEG | 247 #3@ | A"
E& 405 e 2445 2EXEE | 2-#7 #3238 | 4"
o 406 TTTED 244D ZEKEG | 247 #3@ | A"
F 10 za0 4E080 241.7 ZEXEC | 2-#7 #3@ 4"
P11 2685 547 20 245 7 ZEKEG | 247 #3@ | A"
F.z-l2 0 o 0 ZEXEC - -
F5-C.& 20 | 7280 EEEE ZEKEG | 247 #3@ | A"
Fclz 0 o 0 ZEXEC - -
&7 &l IEEEE EEEN ZEKEG | 247 #3@ | A"
[ Toz 1 24784 4858 ZEXEC | 2-#7 #3@ 4"
[ TOZ | 24784 485 .8 ZEKEG | 247 #3@ | A"
G-10 420 B0CaA0 4858 ZEXEC | 2-#7 #3@ 4"
G-l 280 5 AT E0 EEEN ZEKEG | 247 #3@ | A"
C.l-c.8 ) | 72a0 255.2 ZEXEC | 2-#7 #3@ 4"
G.E- 1.7 Q Q Q EEXEZE - -
C.G-C.8 a4 T 355.2 ZEKZE | 2-#7 #3@ 4"
H-11 Q Q Q EEXEZE - -
H-11.5 0 0 0 ZEKZE - -
-7 204 29| &8 2204 EEXEE | 2-#7 #3530 | 4"
) Z3C C45 12 =) ZEKZE | 2-#7 #3@ 4"
-2 B23& E45 | 2 24E EEXEE | 2-#7 #3530 | 4"
Flo a7.5 18720 220.4 ZEKEG | 2-#7 #E@ | 4"
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UPPEr Cameus HOU3ING PraJect
NICOIE HazY

2 Structural
AdVISOr's DI Hanagan

Ninth Floor Column Schedule

h-G i) 175302 2417 ZEHES | 2-87 #3@ | 4"
A-CE | 25 C2CA0 I56.2 2EXEE | 2-#7 #2@ | 4"
B.5-0 o Q o 2GXEG - -

B-1 75 24800 2457 ZEHES | 2-87 #3@ | 4"

B-Z 280 2920 2457 2EKEEC | 2-87 A2 | 4"

B-3 405 [E=ird=]=s] 244.2 2GXEG | 2-g7 #5 | 4"

B4 405 212840 1= v ZEHES | 2-87 #3@ | 4"

B-& 400 21 2840 2449 ZEKEC | 2-#7 A2 | 4"

B.&&5 - 100000 ZBEE.Z ZEXiC | 2-#7 #5 | 4"
B.7-& | &8 TTOLE ) ZGXEG | 2-#7 #3@ | 4"
B.2-0 o] ol [u] ZEKEC - -

CEE 2 - 120000 I56.2 2EXEE | 2-#7 #2@ | 4"

G403 o Q o 2GXEG - -

-1 75 4800 Zdd4.4 ZEHES | 2-87 #3@ | 4"

-z R0 15520 4858 2EXEE | 2-#7 #2@ | 4"

&3 oz A2ETERE 485.8 2GXEG | 2-g7 #5 | 4"

-4 ToEr AT0EEE 4858 ZEHES | 2-87 #3@ | 4"

t] oz IV0CEE 4858 2EKEEC | 2-87 A2 | 4"

&G 204 141055 380.6 2GXEG | 2-g7 #5 | 4"
D-0.6 o Q o ZGXEG - -

C-1 o] ol [u] ZEKEC - -

E-2 1 78.5 81432 a7z ZEXiC | 2-#7 #5 | 4"

E-3 336 155904 2482 ZGXEG | 2-#7 #3@ | 4"

E-4 ZiC | 77408 zzaz ZEKEC | 2-#7 A2 | 4"

E-& ZIG | 77408 2E8 .4 2EXEE | 2-#7 #2@ | 4"

E-& alz | 447 &5 272 2GXEG | 2-g7 #5 | 4"

E.5-5.& a4 z8ave 5L .2 ZEHES | 2-87 #3@ | 4"

F-&.& 20 417TE0 I5L.8 2EXEE | 2-#7 #2@ | 4"

B E7.5 31320 2457 2GXEG | 2-g7 #5 | 4"

Fa 405 18 7Ta20 2445 ZEHES | 2-87 #3@ | 4"

(=] 4050 187220 2449 2EKEEC | 2-87 A2 | 4"
F-10 240 [T =4 241.7 2GXEG | 2-g7 #5 | 4"
F-11 z85 132240 2458.7 ZGXEG | 2-#7 #3@ | 4"
F.2-12 o] ol [u] ZEKEC - -

F.B-&.8 a0 41 7TED ZBEE.Z ZEXiC | 2-#7 #5 | 4"
F&l2 o Q o ZGXEG - -

[ear &l EZTha4 Zdd4.4 ZEHES | 2-87 #3@ | 4"

c-e oz 25728 4858 2EXEE | 2-#7 #2@ | 4"

G2 oz A2ETERE 485.8 2GXEG | 2-g7 #5 | 4"
G-10 420 124880 4858 ZEHES | 2-87 #3@ | 4"
G- 280 2220 Z44.4 2EXEE | 2-#7 #2@ | 4"

G l-528 20 41 7TED 3B5.2 2GXEG | 2-g7 #5 | 4"

G217 o o o ZEHES - -

CE-C8 84 zaave IGL.2 2EKEEC | 2-87 A2 | 4"

H-11 o Q o 2GXEG - -
H-11.% o Q o ZGXEG - -

-7 204 24£EE 2204 ZEKEC | 2-#7 A2 | 4"

-8 foicta I1EE204 o2Es ZEXiC | 2-#7 #5 | 4"

-2 336 155904 z24G ZGXEG | 2-#7 #3@ | 4"

IO av.e A52 40 2204 ZEHES | 2-87 #3@ | 4"
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UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LR 1 \ISOr: DI Hanagan

Eight Floor Column Schedule

h-C ZTe zraeos 241.7 egkecg | 2-#7 #3@ | 4"
b-5.5 | 25 Dazc0 255.2 Zokecg | 2-#7 #3 | 4"
B.2-0 | 20 E253E0 1149 Zokecg | 2-#7 #3 | 4"

B-1 255 1041 &0 245.7 [ =y | 2-#7 #3@ | 4"

B-2 280 E0E0 80 245.7 EGKEG | 2-#7 #I@ | 4"

B-3 405 228050 z244.9 [ =g ] | 2-#7 #3@ | 4"

B-4 405 324000 2225 egkes | 2-#7 #3@ | 4"

B-5 405 324000 244,92 egkes | 2-#7 #3@ | 4"

B.&&.5 - 150000 25E.2 egkecg | 2-#7 #3@ | 4"
B.7-& (== 123548 244 egkecg | 2-#7 #3@ | 4"
B.2-0 =l zlzlg 1149 Zokecg | 2-#7 #3 | 4"

CE-5.2 - 150000 355.2 2EKE2E | 2-#7 #3 | 4"

Ca40.3 =] I G320 1149 [ =y | 2-#7 #3@ | 4"

-1 205 2050 344.4 [ =g ] | 2-#7 #3@ | 4"

[ s20 S00450 485.8 [ =g ] | 2-#7 #3@ | 4"

-3 o2 51&67TE 485.8 egkes | 2-#7 #3@ | 4"

-4 o2 5& 1600 485.8 egkes | 2-#7 #3@ | 4"

[ oz BS 1600 4858 egkecg | 2-#7 #3@ | 4"

oy & E04 223744 250.6 2gkeg | 2-#7 #3 | 4"
D-0.5 =1 247EZ 1149 Zokecg | 2-#7 #3 | 4"

-1 | 20 E53E0 2r0.4 [ =y | 2-#7 #3@ | 4"

E-Z 120 | 20E92 |1a7.2 [ =y | 2-#7 #3@ | 4"

E-3 B3G 247205 z42.2 [ =g ] | 2-#7 #3@ | 4"

E-4 B3G 2E2800 zeé.2 [ =g ] | 2-#7 #3@ | 4"

E-% 236G 258800 2624 egkes | 2-#7 #3@ | 4"

E-& zlz g =l apct] a7z egkecg | 2-#7 #3@ | 4"

EB-&.8 &4 cleg4d 25E.2 egkecg | 2-#7 #3@ | 4"
F-E.8 a0 GE2 40 255.8 Zokecg | 2-#7 #3 | 4"

7 E7.5 A4DE80 245.7 Zokecg | 2-#7 #3 | 4"

F& 405 222080 2445 [ =y | 2-#7 #3@ | 4"

2 405 222080 z244.9 EGKEG | 2-#7 #I@ | 4"
F-10 240 I TEE40 z241.7 [ =g ] | 2-#7 #3@ | 4"
F-11 285 2027E0 245.7 egkes | 2-#7 #3@ | 4"
F.e2-12 210 STIED 1142 egkes | 2-#7 #3@ | 4"

F.E-5.8 a0 GEE A0 25E.2 egkecg | 2-#7 #3@ | 4"
F.&l12 TE ziglg 1142 egkecg | 2-#7 #3@ | 4"

&7 al 3=1-a 4 Z44.4 Zokecg | 2-#7 #3 | 4"

G-8 oz 51GETE A8E .8 2EKE2E | 2-#7 #3 | 4"

e oz 51GETE A85 .8 [ =y | 2-#7 #3@ | 4"
G- 1O 420 202120 485.8 [ =g ] | 2-#7 #3@ | 4"
G-l 220 20 G080 344.4 [ =g ] | 2-#7 #3@ | 4"

G l-5.8 20 GE2 40 355.2 egkes | 2-#7 #3@ | 4"

G.3-11.7 208 SETED 1142 egkes | 2-#7 #3@ | 4"

C.E6-5.8 &4 cleg4d 25E.2 egkecg | 2-#7 #3@ | 4"

H-11 | 22 EEa04 2e0.4 2gkeg | 2-#7 #3 | 4"
H-11.5% 8.4 228 A48 1149 Zokecg | 2-#7 #3 | 4"

-7 204 1501 44 2r0.4 [ =y | 2-#7 #3@ | 4"

-8 el = 247296 2G5 [ =y | 2-#7 #3@ | 4"

-2 B3G 247205 246 [ =g ] | 2-#7 #3@ | 4"

IO | &4 84408 zz0.4 [ =g ] | 2-#7 #3@ | 4"
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UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LR 1 \ISOr: DI Hanagan

Seventh Floor Column Schedule

L-E aT8 22 oz4 2417 ZENES | 2-#7 #3@ 4"
A-C 5 ] | 28080 zEG.2 2EXEE | 2-#7 #3@ | 4"
B.2-0 120 TOTED 1142 ZENES | 2-#7 #3@ 4"

E-1 255 | 73520 245.7 2ENEG | 2-#7 #3a | 4"

B-Z 280 Zazz 40 2457 e K EC | 2-#7 #Z@ | 4"

B-3 405 4052 40 244,92 2ENEG | 2-#7 #3a | 4"

B-+4 4056 4L 0 ziag e K EC | 2-#7 #Z@ | 4"

E-5 405 4541 &0 244,92 2ENEG | 2-#7 #3a | 4"

B.&ch - 200000 z5G.2 2ok ZC | 2-#7 #Z@ | 4"
B.7-& | &8 1 &932 44 Zd4 ZEXEG | E-#7 #3@ | 4"
B.&-0 e 42422 1142 2EXEE | 2-#7 #3@ | 4"

[T ) - 200000 2552 ZENES | 2-#7 #3@ 4"

4002 (28] ZZCA0 1142 2EXEE | 2-#7 #3@ | 4"

[y 205 1 4E320 2444 ZENES | 2-#7 #3@ 4"

-2 s20 G2 5440 485.8 2ENEG | 2-#7 #3a | 4"

cz Toz TOTEIS 4858 e K EC | 2-#7 #Z@ | 4"

G- oz TH25 44 485.8 2ENEG | 2-#7 #3a | 4"

[t Toz To 2544 4858 e K EC | 2-#7 #Z@ | 4"

C-G 204 G432 280.6 2ENEG | 2-#7 #3a | 4"
0-0.& al 42504 1142 2ok ZC | 2-#7 #Z@ | 4"

-1 130 TOTED Z2E20.4 ZEXEG | E-#7 #3@ | 4"

E-2 180 | 72EE2 1a7.2 2EXEE | 2-#7 #3@ | 4"

E-2 235 2r8E88 o482 ZENES | 2-#7 #3@ 4"

E-4 Z3G IC0| ez z2ae .z 2EXEE | 2-#7 #3@ | 4"

E-% 235 2E01 92 2EE 4 ZENES | 2-#7 #3@ 4"

E-& alz 3 44285 |27.2 2ENEG | 2-#7 #3a | 4"

EB-c.& a4 B4C72 z5g.z e K EC | 2-#7 #Z@ | 4"
F-&5.& 20 20720 255.8 2ENEG | 2-#7 #3a | 4"

BT c7T.5 80 40 2457 e K EC | 2-#7 #Z@ | 4"

F2 405 4052 40 244.5 2ENEG | 2-#7 #3a | 4"

(=] 405 408240 244.9 2ok ZC | 2-#7 #Z@ | 4"
F-10 240 241920 z241.7 ZEXEG | E-#7 #3@ | 4"
F-11 285 28 TZEQ 2457 2EXEE | 2-#7 #3@ | 4"
FE-12 210 114240 1142 ZENES | 2-#7 #3@ 4"

F.B-€.8 a0 20720 zEG.2 2EXEE | 2-#7 #3@ | 4"
F &Iz =] 424322 1142 ZENES | 2-#7 #3@ 4"

&7 &1 21648 S44.4 2ENEG | 2-#7 #3a | 4"

-8 Toz TOTEIS 4858 e K EC | 2-#7 #Z@ | 4"

&2 oz TOTEIS 485.8 2ENEG | 2-#7 #3a | 4"
G- 10 420 42 ZZE0 4858 e K EC | 2-#7 #Z@ | 4"
G-1 1 280 Lazz 40 S44.4 2ENEG | 2-#7 #3a | 4"

G -8 a0 20720 z5G.2 2ok ZC | 2-#7 #Z@ | 4"

GA11.7 208 11920 1142 ZEXEG | E-#7 #3@ | 4"

C.EE8 24 24E72 zEG.2 2EXEE | 2-#7 #3@ | 4"

H-11 13z TI808 2r0 .4 ZENES | 2-#7 #3@ 4"
H-11.5 24 45E2E 1142 2EXEE | 2-#7 #3@ | 4"

-7 204 DOBERR 2r0 .4 ZENES | 2-#7 #3@ 4"

[-& 336 238688 2E5 2ENEG | 2-#7 #3a | 4"

-2 ZiC ZLaces 24c e K EC | 2-#7 #Z@ | 4"

IO | &4 123576 220.4 2ENEG | 2-#7 #3a | 4"
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UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LB 1\ 4VISOr! DI Hanagan

Sixth Floor Column Schedule

n-& 278 A8 28 A0 241.7 ZENEE | 2-#7 #L2a | 4"
L-E 5 135 I Fes00 355.2 2ENES | 2-#7 #3a | 4"
B.3-0 120 10&080 1142 ZENEG | 2-#7 #3E | 4"

E-1 2585 242880 245.7 EENEG | 2-#7 #3E | 4"

B-z 280 252400 245.7 EENEG | 2-#7 #3E | 4"

B3 405 218400 244.2 26N EG | 2-#7 #3E | 4"

BE-4 405 544320 pct= ] EENES | 2-#7 #3 | 4"

B-% 405 5443220 2442 ZENEE | 2-#7 #L | 4"

B.&E.5 - 250000 255.2 ZENEE | 2-#7 #L2a | 4"
B.7-& &8 215040 Z44 ZENEE | 2-#7 #L2a | 4"
B.&-0 K-l SAE48 1142 2ENES | 2-#7 #3a | 4"

G352 - 250000 255.2 ZENEG | 2-#7 #3E | 4"

G403 (=] A82E0 1142 EENEG | 2-#7 #3E | 4"

-1 208 202080 244.4 26N EG | 2-#7 #3E | 4"

o2 80 2TF0400 485 .8 EENES | 2-#7 #5m | 4"

) TOE 58850 485 .8 EENES | 2-#7 #3 | 4"

() TOE 94 2488 485 .8 ZENEE | 2-#7 #L | 4"

=] oL 242488 485 .8 ZENEE | 2-#7 #L2a | 4"

[ 204 28920 350.6 2ENES | 2-#7 #3a | 4"
D-0.6 al THAZEE 1142 ZENEG | 2-#7 #3E | 4"

(] 120 10&080 z2z0.4 ZENEG | 2-#7 #3E | 4"

E-2 180 ZERIIE 1272 EENEG | 2-#7 #3E | 4"

E-Z 236 AZ0080 2482 26N EG | 2-#7 #3E | 4"

E-4 2AE A5 1584 Loe .2 EENES | 2-#7 #3 | 4"

E-% ZEE 45 584 2584 ZENEE | 2-#7 #L | 4"

E-& Zl1E D920 |aT.2 ZENEE | 2-#7 #L | 4"

E.B-E.& B4 107520 255.2 ZENEE | 2-#7 #L2a | 4"

F-5.& 20 115200 3558 2ENES | 2-#7 #3a | 4"

7 &7.5 S 5400 245.7 ZENEG | 2-#7 #3E | 4"

& 405 512400 244.5 EENEG | 2-#7 #3E | 4"

2 405 512400 244.2 EENEG | 2-#7 #3E | 4"
F-10 240 20 TEQQ 241.7 26N EG | 2-#7 #3E | 4"
F11 2RE EE 4800 245.7 EENES | 2-#7 #3 | 4"
Fe-12 210 171280 I 14.2 ZENEE | 2-#7 #L | 4"

F.B-E.& a0 115200 255.2 ZENEE | 2-#7 #L2a | 4"
FE&lz e EAE48 114.2 ZENEE | 2-#7 #L2a | 4"

&7 a1 10 3E680 244.4 2ENES | 2-#7 #3a | 4"

e ) TOEZ 292560 485.8 ZENEG | 2-#7 #3E | 4"

&2 TOE 592560 455.8 EENEG | 2-#7 #3E | 4"
G- 10 420 5EATE00 4558 26N EG | 2-#7 #3E | 4"
G-11 Lag EEA400 I .4 EENES | 2-#7 #5m | 4"

Gol-5.8 a0 115200 2652 EENES | 2-#7 #3 | 4"

G217 208 1 E7280 1142 ZENEE | 2-#7 #L | 4"

G.E-E8 B4 107520 255.2 ZENEE | 2-#7 #L2a | 4"

H-11 122 ovria 2204 2ENES | 2-#7 #3a | 4"
H-11.5 &4 G850 44 1142 ZENEG | 2-#7 #3E | 4"

-7 204 2E1 120 z2z0.4 ZENEG | 2-#7 #3E | 4"

I-& 336 4Z0080 265 EENEG | 2-#7 #3E | 4"

-2 236 AZ0080 246 26N EG | 2-#7 #3E | 4"

1O | A4 | 62744 2o0.4 EENES | 2-#7 #3 | 4" Pa@e 95




UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LB 1\ 4VISOr! DI Hanagan

Fifth Floor Column Schedule

-5 i) S5 EE5E 241.7 EEXEG | E-#T #3E | 4"
-G 5 | 25 2095 20 EEE.2 R = Y | 2-#7 #2 | 4"
B.2-0 1 20 141440 1149 2EXNEG | B-#T #3|4"

B 2EE Il 2e40 2457 DEXEG | 2-#T #3504

B-z 280 4345 &0 245.7 EGXEG | E-#T #IE | 4"

BE-3 405 sS85 &0 244.2 2EXEE | 2-#7T #5a | 4"

E-4 A05 S5 4480 o= 2ENEE | 2-#T #2 | 4"

B-5 A05 55 4480 440 DEXEG | 2-#T #5im | 4"

B.&E.59 - 200000 255.2 EEXEG | 2-#7 #IE 4"
B.7-& [f==) 2607 3G R EEXEG | E-#T #3E | 4"
B.&-0 TE B A48 &4 114.9 R = Y | 2-#7 #2 | 4"

CE2-E.2 - 00000 2552 2ENEE | 2-#T #2 | 4"

[ &0 EE2R0 1149 DEXEG | 2-#T #5im | 4"

=g 205 2R TS 40 244.4 EGXEG | E-#T #IE | 4"

o2 [=ale) 1085360 485.8 EEXEG 12-#11 #A@MEE"

-3 oz 1082804 485.8 R = Y 12-#11 #A4@az"

() Tor 1134452 485 .8 2EXNEG 12-#11 #A@ "

Nt ToR 124452 485 .2 DEXEG 12-#11 #4moz

[ =] 204 471808 250.6 EGXEG | E-#T #IE | 4"
D-0.& = 29008 114.9 2EXEE | 2-#7T #5a | 4"

-1 1 20 141440 ze0.4 2ENEE | 2-#T #2 | 4"

EZ 1ag pyreTR a7z DEXEG | 2-#T #5im | 4"

E-3 336 S21472 248.2 EEXEG | 2-#7 #IE 4"

E-+ 336 S4297E zee.2 EEXEG | E-#T #3E | 4"

E5 BEE EAZDTE oge .4 R = Y | 2-#7 #2 | 4"

E-& 2z A5 4224 | 7.2 2ENEE | 2-#T #2 | 4"

E&-£8 B4 | 20558 ZER .2 DEXEG | 2-#T #5im | 4"
F-G.& 20 | 29680 255.8 EGXEG | E-#T #IE | 4"

~7 &7.5 1047 &0 z245.7 EEXEG | E-#T #3E | 4"

=) A05 ELEE SO o445 R = Y | 2-#7 #2 | 4"

=l A05 EEE5 G0 2449 2EXNEG | B-#T #3|4"

F-10 40 ZT2480 2417 DEXEG | 2-#T #3504
F-11 285 442320 245.7 EGXEG | E-#T #IE | 4"
F.e-12 210 28480 1142 2EXEE | 2-#7T #5a | 4"

F.5-E.8 a0 | Zaga0 2552 2ENEE | 2-#T #2 | 4"
Fel12 T B 4854 1142 DEXEG | 2-#T #5im | 4"

&7 &1 122712 244.4 EEXEG | 2-#7 #IE 4"

&8 oz 1082504 485.8 EEXEG 12-#11 #A@MEE"

&2 oz 1082804 485.8 R = Y 12-#11 #A4@az"
G-10 420 S5 1840 485.8 2ENEE | 2-#T #2 | 4"
G-11 falale} 4245 &0 L4444 DEXEG | 2-#T #5im | 4"

G l-6.8 20 | 29680 255.2 EGXEG | E-#T #IE | 4"

G.A-1 1.7 205 223040 114.9 EEXEG | E-#T #3E | 4"

G.E-E.8 =) | 20258 EEE.2 R = Y | 2-#7 #2 | 4"

H-11 152 14351 & 2r0 .4 2EXNEG | B-#T #3|4"
H-11.5 B4 =R et 1149 DEXEG | 2-#T #3504

-7 204 3 GE08 ZE0.4 EGXEG | E-#T #IE | 4"

-& 336 SE1472 255 2EXEE | 2-#7T #5a | 4"

-9 B2EE B21472 24E 2ENEE | 2-#T #2 | 4"

IO |44 zolaz zE0 .4 DEXEG | 2-#T #5im | 4"
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UPPEI CampPUs HOUSING ProJect
{NICOIE HaZY

AStructural

g AdVISOr': DI Hanagan

Fourth Floor Column Schedule

h-G aTa 29472 2417 2EXEG | 2-#7 #5a | 4"
L-C.B | 25 24C2 40 IGo.2 ZEKEC | 2-#7 A2 | 4"
B.5-0 |30 I TE800 I 142 2EXEG | 2-#7 #5a | 4"

B-1 250 Z8 100 24507 ZEKEC | 2-#7 A2 | 4"

B-2 280 Slo7TED 2457 2EXEG | 2-#7 #5@ | 4"

B-z 400 TIaTeo 24492 ZEKEC | 2-#7 A2 | 4"

E-4 405 TEAE 40 2395 2EXEG | 2-#7 #5@ | 4"

[=2] 400 TE4C40 24492 ZEKEC | 2-#7 A2 | 4"

B.&E.5 - 250000 255.2 2EXEG | 2-#7 #5@ | 4"
B.7-& (N =] I0C452 Z44 ZEHES | 2-#7 #3@ | 4"
B.&-0 e 10E080 I 142 2EXEG | 2-#7 #5@ | 4"

CEE.2 - Z50000 G2 ZEHES | 2-#7 #3@ | 4"

C40. 5 (=] B 1E00 I 149 ZEXEE | 2-#7 #5a | 4"

[y 205 I AC00 444 ZEHES | 2-#7 #3@ | 4"

(2] [=ale) 12403220 4868 ZEXEE 12-#11 #4@maz"

oz ToER 1280448 455 .8 ZEHES 12-#11 #4@mE"

[ oz | 22537 E 4868 ZEXEE 12-#11 #4@maz"

7] ToEr 1225375 455 .8 ZEHES 12-#11 #A4@EE"

[ 4 E04 EE 4495 EB0.E ZEXEE | 2-#7 #5a | 4"
O-0.& a1l 12 37E0 I 149 ZEHES | 2-#7 #3@ | 4"

-1 |30 I TEE00 2204 ZEXEE | 2-#7 #5a | 4"

E-Z 180 2oER AR |a7e ZEHES | 2-#7 #3@ | 4"

E-Z ZIE claacd 2452 2EKEE | 2-#7 #2@ | 4"

E-4 A3 E34355 Loa R ZEHES | 2-#7 #3@ | 4"

E& ZIE EZA4ZCE 2&8 .4 2EKEE | 2-#7 #2@ | 4"

E-S alE RE20AS |a7e ZEHES | 2-#7 #3@ | 4"

E.5-C.& &4 1522 1& I5G.2 2EKEE | 2-#7 #2@ | 4"
F-&.& = 1541 &0 2558 ZEHES | 2-#7 #3@ | 4"

E7 &7.5 122120 2457 2EKEE | 2-#7 #2@ | 4"

& 405 TIaTe0 2445 ZEHES | 2-#7 #3@ | 4"

(= 405 TIeTeo 2440 2EKEE | 2-#7 #2@ | 4"
F-10 240 AZTTED 2417 ZEHES | 2-#7 #3@ | 4"
F-11 280 S840 2457 2EKEE | 2-#7 #2@ | 4"
FE-12 210 2a5E00 142 ZEHES | 2-#7 #3@ | 4"

F.5-C.& 20 1S4l e I5G.2 2EKEE | 2-#7 #2@ | 4"
F &Iz =) 10&080 142 ZEHES | 2-#7 #3@ | 4"

&7 &1 147744 Z44.4 2EKEE | 2-#7 #2@ | 4"

[est) ToEr 1280448 455 .8 ZEHES 12-#11 #A4@EE"

&2 oz 1280448 455 .8 2EKEE 12-#11 #A@EI"
G- 10 420 TEE080 485.8 ZEXEG | 2-#7 #3@ | 4"
c-11 280 L1o7ez0 Z44.4 2EKEE | 2-#7 #2@ | 4"

G |-5.8 20 l&41 &0 255.2 ZEXEG | 2-#7 #3@ | 4"

C.E-11.7 2050 278800 142 2EKEE | 2-#7 #2@ | 4"

G.G-5.8 &4 153216 255.2 ZEXEG | 2-#7 #3@ | 4"

H-11 | 22 179520 2204 2EKZEEC | 2-#7 A2 | 4"
H-11.5 &4 114240 142 ZEXEG | 2-#7 #3@ | 4"

-7 204 ZTaoos 2204 2EKZEEC | 2-#7 A2 | 4"

I-& 336G Gl 2864 2E8 2EXEG | 2-#7 #5a | 4"

-2 ZIE clzacd 24E 2EKZEEC | 2-#7 A2 | 4"

IO | 241080 2204 2EXEG | 2-#7 #5a | 4"
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UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LB 1\ 4VISOr! DI Hanagan

Third Floor Column Schedule

B aTa TOEZELE z241.7 ZE X EG | 2-#7 #IE@ | 4"
L85 | 25 pedagdo g =) 2EE.2 g ies | 2-#7 #LE | 4"
B.2-0 120 Zlzleo I 149 ZE X EG | 2-#7 #IE 4"

B- 1 o351 AL 09 E0 245.7 e ieg | 2-#7 #L | 4"

B-z z220 S8GRE0 245.7 26X EG | 2-#7 #3E | 4"

B-z 405 248880 44,9 e ieg | 2-#7 #L | 4"

BE-4 405 ST4200 2205 g NE2s | 2-#7 #LE 4"

B-5 A05 BT4800 z244.9 ZENES | 2-#7 #LE |4"

B.&E.5 - 400000 255.2 g NE2s | 2-#7 #LE 4"
B.7-& =) ol el 244 26X EG6 | 2-#7 #IE 4"
B.&-0 TE l27eas I 142 g ies | 2-#7 #LE | 4"

G362 - 400000 255.2 ZE X EG | 2-#7 #IE@ | 4"

G402 [=4] 27Tazd I 142 g ies | 2-#7 #LE | 4"

-1 205 252360 Ed44.4 26X EG | 2-#7 #3E | 4"

-z 20 1425280 4258 e ieg 12-#11 #4m@an"

-3 oz 1471392 425.8 26X EG 12-#11 #4@ez"

[0 oz 151 6320 425 .8 ENES 12-#11 #4@an"

&5 oz 151 6320 425.8 g NE2s 12-#11 #4@en"

[ 204 GATIE4 250.6 ZENES | 2-#7 #LE |4"
D-0.6 21 | 485 12 I 142 g NE2s | 2-#7 #LE 4"

(] 120 Zlzleo zz0.4 ZE X EG | 2-#7 #IE@ | 4"

E-Z 180 AT 22 | 7.2 g ies | 2-#7 #LE | 4"

E-Z el = TOAZ56 2422 ZE X EG | 2-#7 #IE@ | 4"

E-4 fedel TEETED zwa.2 e ieg | 2-#7 #L | 4"

E-S 236 TESTED 2524 26X EG | 2-#7 #3E | 4"

E-& Elz &5 295D | 7.2 e ieg | 2-#7 #L | 4"

E.5-5.& 84 | 70 G4 3255.2 26X EG | 2-#7 #3E | 4"

F-5.8 a0 | &EBE 40 2558 ZENES | 2-#7 #LE |4"

7 7.5 | 41480 245.7 g NE2s | 2-#7 #LE 4"

& A05 248880 2445 ZENES | 2-#7 #LE |4"

Fa 405 248880 44,9 g ies | 2-#7 #LE | 4"
F-10 240 50 .30 40 z241.7 ZE X EG | 2-#7 #IE@ | 4"
B edal] EOTIE0 2457 g ies | 2-#7 #LE | 4"
Fe-l1z zlo ZA4ETEO I 14.2 ZE X EG | 2-#7 #IE@ | 4"

F.B5-E.8 a0 |&8E40 25E.2 e ieg | 2-#7 #L | 4"
F&elz T |ETEDE I 14.2 26X EG | 2-#7 #3E | 4"

&7 81 | E27TTE Z244.4 e ieg | 2-#7 #L | 4"

[e=) oz 147|398 425.8 g NE2s 12-#11 #4@en"

[et=] oz 147|392 425 .8 ZENES 12-#11 #4@ean"
G- 10 420 280320 425.8 g NE2s | 2-#7 #LE 4"
G-11 280 BEEGEED Z44.4 ZENES | 2-#7 #LE |4"

G -8 a0 8BS 40 2EE.2 g ies | 2-#7 #LE | 4"

G317 205 254560 I 149 ZE X EG | 2-#7 #IE@ | 4"

G.E-G.8 84 | TE0 G4 2EE.2 g ies | 2-#7 #LE | 4"

H-11 132 Z1S4z24 zz0.4 26X EG | 2-#7 #3E | 4"
H-11.5 B4 | 27058 I 149 e ieg | 2-#7 #L | 4"

-7 204 A2 TEE4 zz0.4 26X EG | 2-#7 #3E | 4"

-2 fedel TO425E 2EE e ieg | 2-#7 #L | 4"

-2 el = TO42586 246 g NE2s | 2-#7 #LE 4"
IO I A4 ZR02 45 2204 ZENES | 2-#7 #LE |4"
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UPPEr CaMmpus HOUSING ProJeCt
FNICOIe Hazy

W istructura

LB 1\ 4VISOr! DI Hanagan

Second Floor Column Schedule

LG 378 295104 2417 ZEXNEZE | 2-#7 #2514
b-E.5 125 31 2680 355.2 2EXEE | 2-#7 #3a 4"
B.3-0 120 247520 I 142 ZEXNEZE | 2-#7 #2514

E-1 255 520320 245.7 2EXEE | 2-#7 #3a 4"

B-Z ZR0 55 30 40 2457 ZEXNEZE | 2-#7 #2514

B3 405 25 20 40 244,92 2EXEE | 2-#7 #3a 4"

B4 A05 28 4250 agct= -t ZEXNEZE | 2-#7 #2514

E-5 405 28 4260 244,92 2EXEE | 2-#7 #3a 4"

B.&5.5 - AL0000 2552 ZEXNEZE | 2-#7 #2514
BE.7-& (§=2] oTeed 244 2EXEE | 2-#7 #3a 4"
B.2-0 -] 148512 I 142 ZEXNEZE | 2-#7 #2514

G358 - 450000 355.2 2EXEE | 2-#7 #3a 4"

A0 3 (=] 114240 I 142 ZEXNEZE | 2-#7 #2514

-1 205 4251 20 244.4 2EXEE | 2-#7 #3a 4"

() [ ==lal I G10240 425 .8 ZEXNEZE 1 G-#11 #4@en”

-3 oz |EE23LE 425.8 2EXEE 1 &-#11 #4@ e

[0 oz | TOT2E4 425 .8 ZEXNEZE 1 G-#11 #4@en”

-5 oz | ToOT2E4 425.8 2EXEE 1 &-#11 #4@ e

[ 204 TiagTe 2B0.6 ZEXNEZE | 2-#7 #2514
D-0.&6 a1 ITa32G4 I 142 2EXEE | 2-#7 #3a 4"

(o] 120 247520 2204 ZEXNEZE | 2-#7 #2514

E-2 180 424152 | 7.2 2EXEE | 2-#7 #3a 4"

E-32 3AE TALE A5 z48.2 ZEXNEZE | 2-#7 #2514

E-4 33E 217lsz 2ee.2 2EXEE | 2-#7 #3a 4"

E-% 3AE B17IER 2EE. 4 ZEXNEZE | 2-#7 #2514

E-& 3z TREEIG | 7.2 ZEEXNEG | 2-#7 #LE 4"

E.B-5.8 B4 o891z 255.2 ZEXE2E | 2-#7 #La | 4"

F-5.8 20 213120 255.8 ZEEXNEG | 2-#7 #LE 4"

7 7.5 1598 40 245.7 ZEXE2E | 2-#7 #La | 4"

& 405 25 20 40 244.5 ZEEXNEG | 2-#7 #LE 4"

2 A05 a5 a0 40 44,9 ZEXE2E | 2-#7 #La | 4"
F- 10 40 SE&3E0 z241.7 ZEEXNEG | 2-#7 #LE 4"
F-11 j=t=1] ET4280 245.7 ZEXE2E | 2-#7 #La | 4"
F.2-12 Z10 299540 I 14.2 ZEEXNEG | 2-#7 #LE 4"

F.B-5.8 a0 213120 255.2 ZEXE2E | 2-#7 #La | 4"
F&lz T 148512 I 14.2 ZEEXNEG | 2-#7 #LE 4"

&7 a1 121208 Z44.4 ZEXE2E | 2-#7 #La | 4"

(e t] TOZ |GEE33E 425.8 ZEEXNEG 1 &-#11 #4@ez"

el =] oz | EE2ERE 425.8 ZEXE2E 1 E-#11 #4a@ e
G- 10 420 9245 G0 425.8 ZEEXNEG | 2-#7 #LE 4"
G-11 j=t=lel G520 40 Z44.4 ZEXE2E | 2-#7 #La | 4"

G l-6.8 20 213120 3255.2 ZEEXNEG | 2-#7 #LE 4"

G2 11.7 205 2203220 I 14.2 ZEXE2E | 2-#7 #La | 4"

G.E-G5.8 &4 12&a1z 3255.2 ZEEXNEG | 2-#7 #LE 4"

H-11 122 25 | 2258 2204 ZEXE2E | 2-#7 #La | 4"
H-11.9 &4 159855 I 142 ZEEXNEG | 2-#7 #LE 4"

-7 204 45 2072 2204 ZEXE2E | 2-#7 #La | 4"

I-& 33 TOLG4E 25D ZEEXNEG | 2-#7 #LE 4"

-2 BEE TALE A5 4G ZEXE2E | 2-#7 #La | 4"

IO | 4 212416 z2e0.4 ZEEXNEG | 2-#7 #LE 4"
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UPPEr Cameus HOUSING ProJect
FNICOIe Hazy

W istructura
LR ViSO DI Hanagan

First Floor Column Schedule

LG 78 BaToED TAlT TCHEC [ o#7 #3@ | A"
L-C.5 [ 25 25 CADD 355 E TCHEC [ z#7 FErIEE
B.2-0 20 TEEEED (148 TCHEC [z#7 FErYPE

B I £55 56 BCED TA5 .7 TCHEC (287 FErIEE
Bz ZE0 7EB200 ZAB.7 ccHeE [ z#7 FEIRE
Bz 405 [0Coz00 | cadd TN EC o #7 FESIRK
B 405 085120 | 2385 TCHEC [ z#7 FErIEE
BEG 405 085120 | ca4aD TCHEC [ z#7 FErIEE

B.CCE - E00000 EETR TCHEC [z#7 3@ | A"
B.7-C =) 4435 20 a4 TCHEC [z#7 FErYPE
B&-0 7 S (148 TCHEC 287 FErIPE
RN - 500000 EEEN] TN EC o #7 FESIRK
CAD. 3 €0 205 60 (148 TCHEC [ z#7 FErIEE

ol 205 ABOBED ZA4.A TCHEC [ z#7 FErIEE
oz €a0 795200 | 4858 TCHEC [G#I FADEE"
) 7o [B5 2260 | 4858 TCHEC TG#I | FADEE"
) ToE 806206 | 4858 TCHEC TG#I | FADEE"
5 7oz [BDBz08 | 4858 ccHec TG#1 1 FA@eon
cc 04 BOEE 0 350 .C TCHEC [ z#7 3@ | A"
0-0.€ EY] EERIEE (148 TCHEC [ z#7 FErIEE
ol 20 TEEEED TE0 .4 TCHEC [ z#7 FErIEE
Ez &0 PEEYNT EXE TCHEC [z#7 FErYPE
Bz XS B8 70 40 EPr TCHEC [z#7 FErIEE
Ea ZaC B0BE A4 EETN) ccHec [z a7 FEEIRE
ES Z3C P08 44 TEe 4 TCHEC [ z#7 3@ | A"
EC zlz BE2CE0 EXE: TCHEC [ z#7 FErIEE

EG-C.B BA T I TED 355 E TCHEC [ z#7 FErIEE

Fco 20 TETLO0 EETYE) TCHEC [z#7 FErYPE
R €78 [TEZ00 TA5 .7 TCHEC (287 FErIEE
=) 405 [0GDZ00 | 2445 ccHeE [ z#7 FEIRE
Fo 405 [0Coz00 | cadd TN EC o #7 FESIRK
1o £A0 €2 EC00 AT TCHEC [ z#7 FErIEE
Bl 285 TEEADD TAG.T TCHEC [ z#7 FErIEE
Felc Z10 45 CBED (142 TCHEC [z#7 FErYPE

FE-CB 20 TETLO0 EETR TCHEC [z#7 FErYPE

Fe&lz 7 S (142 TCHEC 287 FErIPE
Fay B ol 3840 444 TN EC o #7 FESIRK
) 7o 852280 | 4858 TCHEC [G#I | FADEE"
) 7o 852280 | 4858 TCHEC [G#I | FADEE"
TS AZ0 (108800 | 4858 TCHEC [z#7 3@ | A"
ool 280 TEBZ00 ZAdA TCHEC [z#7 FErYPE

G 1-G.6 20 ZETEO0 EEER TCHEC 287 FErIPE

CaE .7 205 AACOED (140 ccHec [z a7 FEEIRE
G.C-C.B BA T I TED 355 E TCHEC [ z#7 3@ | A"
H-1 1 S TETE AT TE0 .4 TCHEC [ z#7 FErIEE
H-11.5 BA EEET (148 TCHEC [ z#7 FErIEE

-7 204 5285 €0 TE0 .4 TCHEC [z#7 FErYPE
e} XS B8 70 40 e TCHEC [z#7 FErIEE
) ZaC B2 70 40 TaC ccHec [z a7 FEEIRE
Flo [ A ZEAGAA o0 4 FCHEC I 2-#7 3@ | A" Page 100




UPPEr' CaMmpus HOUSING Praject
ANICOIE Hazy

& istructural
AR AdVISOr: DI Hanadan

Beam Design

Bam*) (Roovs 1->9) U
y b o
/1
76- i
Ty t= "
10" b= 24"
_74
Wu={1.2(25psF) . (B0pSE)
e . 2(160peR A7 “‘Ww—’m%p\F
P . . Mu-—- \NLV&-—— 2986 {30 )78
y bw v = 8258 = 4029.8 "%
g & d=1u"-15"=m.5"
b= | ONewr 8‘!’\!‘-‘2\3\'& = [ 8(\0“) 80“ 4" 4 [80“
Lh Lﬂuwr+_ Ll [ {2 negn /q.(zoﬁill%()r— o' },2;53"

= gy £ Y= Ya(20&X12Ver)= 90"

ARSUML 0 &Ng
M= Mu/g =0T 0 — qung™® gy (d-9/2)= 09d=13.05"
M=_Mn = yap* - = gnzint
{(0.2d) LOKsi(13.05")

TN 2 Rows ¢f 4¥B (he= 0.32iN3 — d= W'-35"= 12 &"

n=_tefy = wazinHoks) = 24" <10

0.g6k't 0.25 lUr\(S'\) qo"*
herin= _2A Rl bwd = 3NGoo0(24)12.6"= 0.45In* QL

R' WOOOOKS
= 200bad = 200" 128" = |in* oK
N WOOOOKS)

pn= Phsky (0-2)= 0.2 (b3zinPfwore 26" M )= Yot 4 ok
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UPPEr CamPus HOUSING ProJect
INICOIE Hazy

N i structural
AR Ad\VISOr Df Hanadan

U4 B K Shegy
No A Cig'd V\/Q/V
e \c= 2Nk bwdl
_ = 2.NH000 (u.P') nB8"= 31.96K

PR " ch @Nc= VZ(OI\6)?)’I.Q5K
SR

2= L Y3K

~_|w. oK slopt = 2.99
k 208 %
A 1

Nuard= 4u.OK—3(242)= 41.LBK = Nuwax
= \Ju— Q\lC W LQ&K—O!E! S_S}Q 1".wZK
0Nn5
§= _&aﬂﬁ_ annzluksi)ng! = 0.3, — 9!

IN.WK

@dn—-@uc+¢us-on5(awqax+-01mn1 )=q114k
"
9
W= W BK— 42,2012 = 10.31"

3

\ Bt
1% ot 9"
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UPPEr' CaMmpus HOUSING Praject
ANICOIE Hazy

“Structural
ag AVISOr DI Hanadan

Shear Wall Type A

/‘;A_z&.guﬂ/
v, 1903 NSRS KX NNpe

“-—4R83 \

<« 20.5| B
fe— yon.ag o P
fe— 13141 ==
Toai <«— 1B1.32

‘ — I\ \®
— 1&l.0b
«— 192.84
«— 20022

%Iﬂ',’f-’-’f."

— 128163
Horiz
Ne= 24 hd= 1’\]4000psi (10" foeX 28')12.= 340K

M=EN04 1. 1™

\269 5K

VUL Nn= @ (No s )—> We= /o5 & 240K NS —> 8= 12719,3¢

INES \;sgs}_)—: 1319.3K(12") = 1.02in*
Nd Wwosi (0.8) 28(12)

use ¥0 o+ 12"

Nevk

M= MU/ = 8% o= aase_ = pery (d-2)
Msume (d-%2)= 0.ad= 0.a(6612)= 20z.4"

Pe= NW\ = 338111 = W In?
@ RL( d-%2) 09(Lowsi )30 4"
K5y _, 20%0 .
o o u ® ® o ./ *5&4‘ I?.“
IO“ e o 0 8 o ® -
e o @ © o 6 O
y 12" v
A A
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UPPEr' CaMmpus HOUSING Praject
ANICOIE Hazy

“Structural
ag AVISOr DI Hanadan

Shear Wall Type B

19156 v
# &« 407 neay \

&— 1225 N=322.6K

<«—19.88 \

&— o3 T
é&— 3265
105 5¢H «— 3,08
&— uz.00
— 45.09

&— 4.5 S
«—B\.10

M= 13U 1%

4
T LT

—> 322.bK

Ne= 240k nd = 2~ltooopst (10*)0.8Ja 51 )iz=227.8K

U= NN= @ (Ne rs) —> Wg= 32K/o 5 £ 2401k +Ns—> s= 191K«

M=N8(S2)= UK. (12") = 0.20wn?

d \woKst (0.8)ans)iL
MAmin= 0.0025012")(10" )= 0.301n*

use ¥5 o+ 1"

N .
Mn =MW/ g= BT 9= 1z 3% = pery ld-2/2)
Asume (a-%2)= 0,9d= 0.4(19.16' iz= 201 9"
A=_Mn = w33l = s.ein*
#&(d-Y2) 0.a(ors)2019"
20%8

e 09 ¢ ® o o/ *5&4—\7‘“
ID“' ...... ] °
® o ¢ © &« @ ©
=
t i
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UPPEr Cameus HOU3ING PraJect
ANICOIE Hazy

istnuctUral
 AdVISOr: DI Hanagan

Thermal Gradient Calculations

U Mabes Sovrce
Mawimum Allowabkle U-\Walue ASHRAE std. 90,1 2004 .064
Wall Construction U-Value Carvar's Hourly Analysis 005D
Temperatures )
Winter Cutdoor Temp 7
Summear Cutdoor Temp [
Winter Indoor Temp 70
Summer Indoor Temp 75
G Valve {Ovt doordndoor¥Fq
CWinter (Man. Wall) 25556
C-Summer (Man. Walh 0e2|
Dew FPont Tempeatures (F) Based on:
YWinter TEF, 5 0O%REH 55
Summ er TOF, B O%EH 5

AT Temp (F)
Materal Thickness (in) FWalve Wrter Cop—— rryr— o ——
Cutside far SR Q.00 0332 184 0207 7 &
4" Brck Veneer 400 0432 |.522 02s2 S & &5.72
br Space | .00 2021 3.235 0565 = &5.52
Board Insulation 2.00 13.89 42341 &e2d 1226 &4 .26
Wapar Barrior .ol Q.00 0.000 0000 G2 24 TE. 34
bt Spacs 250 o R=] 2235 0.5EE G254 TE. 34
WE DEe3 05E | .22 0.348 557 T5.7T
Inside A Q.00 062 2435 0425 c7bhe 7h.43
Totals .14 1772 TO.00 7500
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ASHRAE std. 90.1-2004

TABLE 5.5-5
Building Envelo?e Requirements For Climate Zone 5 (A,B,C)
[ [
Nonresidential Residential Semiheated

\Assembly  Insulation Min. |Assembly Insulation Min. Assembly  [Insulation Min.
[Opaque Elements Maximum_|R-Value Maximum _[R-Value Maximum __ [R-Value
Roofs
Insulation Entirely above Deck IU-0.063 R-15.0 ci U-0.063 IR-15.0 ci |U-0.173 R-5.0 ci
Metal Building U-0.065  [R-19.0 U-0.065 R-19.0 [U-0.097 R-10.0
Attic and Other U-0.034 [R-30.0 U-0.027 IR-38.0 U-0.053 R-19.0
Walls, Above Grade ]
Mass U-0.123 [R-7.6ci U-0.090 IR-11.4 ci IU-0.580 INR
Metal Building U-0.113  [R-13.0 U-0.057 R-13.0+ R-13.0 |U-0.123 R-11.0
Steel Framed U-0.084 [R-13.0 + R-3.8ci [U-0.064 R-13.0+R-7.5¢ci [U-0.124 R-13.0
(Wood Framed and Other U-0.089 [R-13.0 U-0.089 IR-13.0 |U-0.089 R-13.0
Wall Below Grade
Below Grade Wall IC-1.140 INR C-1.140 INR IC-1.140 INR
Floors
Mass U-0.087 [R-83 ci U-0.074 IR-10.4 ci U-0.322 INR
Steel Joist U-0.052  [R-19.0 U-0.038 IR-30.0 U-0.069 R-13.0
'Wood Framed and Other U-0.033 IR-30.0 U-0.033 IR-30.0 IU-0.066 R-13.0
Slab-On-Grade Floors
Unheated F-0.730 INR IF-0.730 INR IF-0.730 INR
Heated F-0.840 [R-10 for 36 in. __ |[F-0.840 [R-10 for 36 in. F-1.020 IR-7.5 for 12 in.
Opagque Doors
Swinging U-0.700 U-0.700 IU-0.700
Non-Swinging U-1.450 U-0.500 IU-1.450

A bly  |Assembly Max. |[Assembly  |Assembly Max.  |Assembly  |Assembly Max.

Max. U ISHGC (All Max. U SHGC (All Max. U SHGC (All

Fixed/ 'Orientations/ {Fixed/ |Orientations/ (Fixed/ Orientations/
Fenestration Operable) |[North-Oriented) Operable) [North-Oriented) |Operable) |North-Oriented)
Vertical Glazing,% of Wall
0-10.0% Ofixed ™" LT Fixed "> SFGC )| T Tixed T° SR TER

Jl] AET HMnmﬂJJF\‘J O 05T norﬂl““ l.lcw—ra- I'\O[ﬂ'lm
IOI-ZOD% Jﬁxed“ T aﬂo k) rﬁ!e{ig T A_a"u_w .'ﬁxed—ﬂ'.' Elf.v(.auer

T ATHT \ilinm-ﬂlﬂ loeert L3 K&nom-u-lP Ucper-l . lMJLnonhNK
20 I-SOD% Jﬁxcdﬂbi LallJ 39 ’ﬁ! 1037 Hh(_a”{ls‘i L'ﬂxed-l.“ mﬁ.au-hl(

1) ATE K-L_“mh-ﬂlﬂ !0 5T T BiE L Jcper—l. .W.JLnonhNH
30.1-40.0% Tixed ™! LeamTE R Tixed ™" LuRTEE Tfixed "= JSRCT TR

'0 AT6T inanhJ’-W ancrllhi Kl(nonh-(li‘, Juwr-iu W’LnothNK
40.[-50.0% Iﬁx:d"“ F(i_a“{'hﬁ :ﬁitéq‘b IKlLdIQi- lﬁxedﬁ.m m.w(..a}]-!‘-l{

.'Iuperﬂﬂ K'anhd‘ & lDPer-l: T {t-(.nonh-ud‘k Jsper-'\ 104 ‘\}ItanorthNK
Wkylight with Curb, Glass,% of Roof

-2.0% PTRAY ™ T T PR o™

P.1-5.0% TR LT LTS FGC 7 NTRAL ™
\Skylight with Curb, Plastic,% of Roof
0_2‘0% .'a”-‘l 33 Q(-L,aﬂﬂ';".’ :a“-I LY T(K,all-ﬁ'.".' Ja“rl'.l HEK_BHVNIE
D 1-5.0% mTE AL T LaTRaL EamTEL ™ T
WShylight withowt Curb, All,% of Roof
0-2‘0% ‘a”-ﬂf-g “'LH““‘ W .\a"-\lb‘i ili_a”ﬂ & Ja"-l kLY }{L‘Lan-NR
D.1-5.0% T R TR TR el s S P
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Summer Gradient

SUMMER WALL HEAT TRANSFER DIAGRARN

R INSULATION {27 —ViPOR BARRIER
AR SPACE (1) \ AR, SPACE (4]
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