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Design

Key Assumptions: G5

® Architectural design to be kept in tact

® Roof Design has not been completed ’_ mpecre. .l
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Pegula Ice Arena

Design Progression:

Feasibility Study
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Execution Plan

- Primary BIM Uses

» Schematic 2D 3D Takeoff 4D

Wednesday 2:23.52 PM 7/18/2012 Day=1 Week=1

USES & GOALS

O

10M PILES 14 days Wed 3/28/12  Mon 4/16/12 {
FOUDATION FOOTERS 35 days Wed 3/28/12 Tue 5/15/12
FOUNDATION WALLS/SHEAR WALLS 59 days Tue 4/3/12 Mon B/25/12 | ] -'---_
STRUCTURAL STEEL EAST 1 7 days Mon 5/21/12 Wed 5/30/12
STRUCTURAL STEEL EAST 2 7 days wWed 5/23/12  Fri&/1/12
STRUCTURAL STEEL SOUTH 1 12 days Wed 5/23/12  Fri 6/8/12
STRUCTURAL STEEL NORTH 1 12 days Tue 5/29/12  Wed 6/13/12
STRUCTURAL STEEL SOUTH 2 13 days Tue 6/5/12  Thu 6/21/12
STRUCTURAL STEEL NORTH 2 12 days Mon 6/11/12  Tue 6/26/12
SOUTH 3 12 days Thu 6/14/12  Fri6/29/12
N NORTH 3 12 days Wed 6/20/12  Fri 7/6/12
" _SOUTH4 8 days Mon 6/25/12  Thu 7/5/12
“% NORTH4 8 days Fri 6/29/12 Wed 7/11/12
- PICK 1 1da Thu 7/12/12  Thu 7/12/12

Cost Estimating

Inspiration Engineering Analysis Coordination Phasing

/ Scheduling

14
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SAVINGS
Opportunity
Excavation Bid Package: Bid Packages:

- Earthwork: $3,329,631

$ $2,500,000.00 (3.4%)
_ _ - Concrete & Carpentry: $4,760,380

+ + - Overall Site - 35 Working Days
_ , - Structural Steel & Stairs: $6,886,900
- Footprint- 25 Working Days

- Masonry: $1,428,680

- Double Shifts
- Metal Framing & Drywall: $4,318,802
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Primary Goal: Cost Savings Primary Goal: Code Compliance Secondary Goal: Business Model
Y/ ‘V/}%/"/"Qz/’ %L BC Lt 2009 International Building Code (IBC)
Wi ..“/' \ . -
) ﬁ/ %, ey ®* Egress

W
A

® Head Clearances

® ADA Accessible Spaces

2010 ADA Standards for Accessible Design

S0F Acomaibie Dastgh ®  Minimum Turn Space
* Side & Front Reaches General Admission
. o . General Admission - Students
Sight Lines Club Level
u

Suite
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Opportunity Strategy Results

- Excavation/ Back Fill $312.9K

AO_Q% m HPR daSh board '% - Foundation Walls $162.4K
- Event level Interior Wall $122.7K
COST SEATS - Concrete Columns $29.3K
1% Under
Proposed $
: it [ BOD 1 O O N N
’ . [ | A e |
Original

73

Millions

72.5 -

72 . . T .
1 % Ove r Original Budget Excavation Added Seats Raised Club Prominence Function

PAS
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Opportunity Goal Strategy Results
; Excavation/ Back Fill $312.9K
~ 08 D0dl J Foundation Walls $162.4K

Event level Interior Wall $122.7K 1
Concrete Columns $29.3K
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Excavation/ Back Fill $312.9K
0.80% R da DOAalc 7 Foundation Walls $162.4K
Event level Interior Wall $122.7K
g A C te Col 29.3K W v
\ oncrete Columns $ -
7o _— Proposeo ; $253K17
Iz XT: | =3 $16.6K
i BOD e | | >
' 0 .( | $29.8K
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- Excavation/ Back Fill $312.9K
- Foundation Walls $162.4K
- Event level Interior Wall $122.7K i
- Concrete Columns $29.3K r
- Main Arena Added Stadia $25.3K
- Main Arena Added Seats $16.6
- Main Arena Steps $5.5K
- Steel Beams & Conc. Footings $29.8 4
$19.8K HHH
$79.8K

$137.9K
$22.8K
$28.2K
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Opportunity Goal Strategy Results
Excavation/ Back Fill $312.9K
de poarg /0 Foundation Walls $162.4K

Event level Interior Wall $122.7K _
Concrete Columns $29.3K 2
Main Arena Added Stadia $25.3K ;
Main Arena Added Seats $16.6
Main Arena Steps $5.5K

Steel Beams & Conc. Footings $29.8

$19.8K “&;;%ﬁ'&\mmr
$79.8K '
$137.9K miad
$22.8K '
$28.2K

$5330,406
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Primary Goal — Cost Savings

Proposed Excavation Scope:

g $533 569 5
67,061 CY 8.4%

12 days 11.1%
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$268,300

13,275 CY

6 days
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Results

0.5%

e [ 327 (387)
S

49.6%
Original
47.7% —
/ days
47 8%
1% Over
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Results
: , Profitability Study:
Secondary Goal — Business Model General Admission  § 45,146 L \L #
é,%‘u' I_ —>» Student Section $ 5,115 ’j ” Bﬂ L
Seating Capacity By Price Point: E I Club Level $ 13,900 C 5\
: Suites 11 1

General Admission 4,154 seats 3.57% 2.1% I CANGILED
Student Section 1,023 seats 4.11% SEATS I
Club Level 695 seats 0.00% Proposed

6,185 — J
Suites 279 seats 0.00% o
TOTAL 6,185 seats 2.70% 6,031 [ Frice Foints X

Board Seats

General Admission

Student Section

Suite Seats
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Opportunity Results

day 12:26:00 AM 6/25/2012 Day=90 Week=13
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SN AN N NS
S N A - SN

SECTION PROPERTIES LOADING COMPRESSION TENSION BENDING
Memher” Member Location JlMEmber Size| K Value Length (ft} [ 1, (in%) E (ksi) | Controlling LC | Load (k) | Tension/Compression?| P, (k) KL I, KL/r, &P, (k) P, (k) Neglected?
1 Top Chord Wldxd3 1.00 12,438 428 1.20+1.65+0.5W Compression 12.438| 246 5.0561 562 0 Yes
2 Top Chord Wldxd3 1.00 12 328 428 1.20+1 65 W Compression 12.328| 246 562 0 Yes
> 3 Top Chord Wldxd3 1.00 12 234 428 1.20+1 65+05W 5 Compression 5 12.234| 246 562 0 Yes
4 Top Chord Wldxd3 1.00 12.156 428 1.20+1.65+0.5W 54 Compression 54 12,156 246 562 0 Yes
5 Top Chord Wldxd3 1.00 12.084 428 1.20+1.65+0.5) 550.84 Compression 550.B4| 12.094| 246 562 0 Yes
6 Top Chord W14x53 1.00 12.052 541 1.20+1 65+05W 60033 Compression 600.33 12052 246 5 663 0 Yes
7 Top Chord W1dx53 1.00 12.021 541 1.20+1.65+0.5W 643.83 Compression 543.83 12021 246 B659 663 0 Yes
B Top Chord W1dx53 1.00 14 541 1.20+1.65+0.5\W 66458 Compression 664 58 14 246 9106 663 0 =
g Top Chord W14x53 1.00 541 1.20+1 65+05W 66458 Compression 664 58 14 246 9106 663 0 es
5 10 Top Chord W14x53 1.00 541 1.20+1 65«0 5W 64318 Compression 643 18 1 246 BG5S 663 0 702 | |
0 Ove Oric Budg 5 dded R d b Pro ce o 11 Top Chord W1dx53 1.00 541 1.20+1.65+0.5W 599.06 Compression 599.06 246 9 663 0 702 "
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MEMBER SIZES.

TOP CHORDS: W14x43

e

[t

b [ 4

WEB MEMBERS: W8x18

i

VERTICALS: W14x68

Member

Tn-p Chord Wildxas

nl
| 3 | TopChord | Wi4x43 ||
| 4 | TopChord | Wi443 ||
| 5 | TopChord | Wi4x43 ||
| 6 | TopChord | Wi4x53 ||

g — < 2\
ﬂ___-—-
i

Rt

DIAGONAL TIES: W27x146

N o \ap/ H"f

| 7 | TopChord | Wi4x53 ||
| 8 | TopChord | Wi4x53 ||
| 9 | TopChord | Wi4x53 ||
| 10 | TopChord | Wi4x53 ||

|11 | TopcChord | Wi&xs3 ||

HORIZONTAL TIE: W24x117
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Results

f Size 204’-0” x 322’-6” (65,700 SF) 156’-0” x 236’-5” (36,882 SF) 196’-0" x 240’-4” (47,105 SF) 19 6'-0" x 240°-4” (47,105 SF)

& CostisF $27.85/SF $24.57/SF $21.98/SF $26.41/SF o
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Tuesday 9:00:00 AM 372772012 Day=1 Week=1

$623,055 19.3% $497,468 15.4%
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e $497,468 26 days
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r.{_» A o ‘ 2L 3 //ﬁ/ iy = : ; A L 0w T o - 5 R

Two entrances AT\ K B P R
: e ir - i ol W s 2 SR

Main Entrance and Student G ' = AN i _,

e . entrance

AU dhil st nte

Energy and Atmosphere

Optimize Energy Performance

5 of 19 Points

60
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v T4

% Glass Study

wall U-Value = .029
Glass U-Value = 4

Wall Type Comparison

Average U-Value = .055
Good U-Value = .029

Curtain Wall Comparison

Kawneer 1601 Kawneer 1602
Kawneer 1603 Kawneer 1603 UT

61



PROJECT PROCESS SAVINGS PROMINENCE REFLECTION| cjﬁk&@;
Opportunity Goal Strategy




FUNCTION P

Results
Glass Stu dy Curtain Wall System Kawneer 1600 Wall System ® 3
% 100 $ $0 0% == 1601 Wall System $ 0.2% | oo
% 70 g 0.37 % 1602 Wall System g 0.3 %
7 50 $ 0.7 % 1603 Wall System $ 0.4%
7o 30 S 1.04 % 1601 UT Wall System & 0.3 %
%0 G sam e N

Structural Mullion & Glazing Design '

. ® Features a double thermal break ®* Wind Strength Design (ASTM E1300) -

[ ] 1 I -
Wall U-Value = .029 Real benefit realized at super low U-Values *  Small Missile Impact (ASTM E2025)

® 30% higher cost

U-Value : 0.4 & SHGC: 0.16 > ASHRAE min for Climate Zone 5A



Student Entrance

FUNCTION

Results

Energy and Atmosphere

Optimize Energy Performance 5 of 19 Points
M\
_

20% 16%

LEPR

+Curtain Wall
+Wall Construction
+Resizing AHU-7&38

+Reducing % Glass

64
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vo.5% &

COST

1% Under

Original

1% Over

Millions

72
Original Budget

Excavation

Added Seats

SEATS

Proposed

6,185

BOD

6,023
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PROJECT PROCESS SAVINGS
Benefits Struggles Acknowledgments

A o5 7 HPR dash boarc A2 " 02% (25 HPR dash board A2 o e

SEATS

COST SEATS COST SEATS COST
1% Under g LR , 1% Under TS )
. - Proposed Proposed

1% Under A e — Proposed = ' -'

6,8(())% , — s 6,88?31 i “ 6,58%1
Original

Original Original II

1% Over

Millions

Millions

Millions

1% Over

1% Over
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Mortenson Construction

Family ° Gene Hodge
Friends Crawford Architects
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Lights Out Design Cannon Design

e Rachael Chicchi
LeMessurier Consultants, Structural Engineers

Academic Advisors:
® William Lovallo

® Kevin Parfitt, P.E.
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Difference (+/-)

Baseline

Item - Cost Material Cost| Labor/Equip O&P Total Cost
Excavation/Backfill $105,668.16| $787,599.26| $221,530.32|51,114,797.74
Foundation Walls $256,157.73| $631,332.51| $220,097.58|51,107,587.82
Evt Level Int Walls $258,577.16| $354,392.30( $152,016.43| S$764,985.89
Concrete Columns $26,390.66| $100,879.10 $31,562.90| $158,832.66
Main Arena Bowl Stadia $72,175.16 $18,764.16 $22,552.95| $113,492.27
Main Arena Bowl Seating $16,757.71 $1,910.19 S4,629.64 $23,297.54
Main Arena Bowl Steps $6,843.69 $6,143.63 $3,220.86 $16,208.18
Main Concourse Int Walls $127,270.20| $134,588.62 S64,940.99| $326,799.81
Club Level Int Walls S35,304.61 $71,614.31 $26,515.89| $133,434.81
Exterior Glazing w/ Mullions (not

including East Facade) $65,769.31 $10,276.56 $18,859.38 S94,905.25
Shaft & Column Walls $31,082.55 $40,558.12 S17,766.89 $89,407.56
Exterior Walls (not Including East

Facade) $475,102.63| $531,049.55( $249,525.74|S51,255,677.92
Steel Columns $365,211.00| $131,900.20( $123,283.58| $620,394.78
Shaft & Lobby Stairs $103,363.68 $13,516.19 $28,986.21| $145,866.08
Steel Beams & Concrete Footings S591,835.66| $213,722.56| $199,778.44|51,005,336.66
Unchanged Steel S1,713,342.96| S574,665.90| $567,426.20(S2,855,435.06

Redesign

Material Cost| Labor/Equip O&P Total Cost
$55,224.00( $587,299.27| S$159,345.77| $801,869.04
$218,614.13| S538,784.60| $187,834.89| $945,233.62
$219,989.17| $294,671.71| S$127,635.90| $642,296.78
$S22,227.34 $81,531.06 $25,732.08| $129,490.48
$83,470.28 $27,755.32 $27,583.95| $138,809.55
$S27,785.87 $4,182.70 $7,928.21 $39,896.78
$4,524.55 $4,061.72 $2,129.39 $10,715.66
$164,774.13| $161,008.68 $80,794.14| $406,576.95
$39,790.35 $82,974.77 $30,445.75| $153,210.87
$81,582.24 $12,743.59 $23,392.81| $117,718.64
$29,754.19 $37,335.66 $16,638.28 $83,728.13
$530,146.89| $586,559.93| $276,943.29(51,393,650.11
$388,387.44| S$131,311.27| S$128,885.28| $648,583.99
$98,988.33 $12,891.59 $27,746.22| $139,626.14
$619,143.70| $210,264.09| S$205,693.13(51,035,100.92
$1,713,342.96| S537,895.65| $558,307.18|52,809,545.79

Total

$4,250,852.87

$3,622,913.16

$1,952,693.98

$9,826,460.01

$4,297,745.57

$3,311,271.61

$1,887,036.26

$9,496,053.44

Material (%) Labor/Equip (%) O&P (%) Total (%)
$50,444.16 47.74%)| $200,299.99]  25.43%| $62,184.55] 28.07%| $312,928.70] 28.07%
$37,543.60 14.66%| $92,547.91]  14.66%| $32,262.69| 14.66%| $162,354.20| 14.66%
$38,587.99 14.92%| $59,720.59]  16.85%| $24,380.53| 16.04%| $122,689.11] 16.04%
$4,163.32 15.78%| $19,348.04]  19.18%| 95830.82] 18.47%| $29,342.18] 18.47%
~$11,295.12 15.65%| -$8,991.16| -47.92%| -$5,031.00| -22.31%| -$25,317.28| -22.31%
~$11,028.16 65.81%| -$2,272.51| -118.97%| -$3,298.57| -71.25%| -$16,599.24| -71.25%
$2,319.14 33.89%| $2,081.91]  33.89%| $1,091.46| 33.89%| $5,492.51| 33.89%
~$37,503.93 20.47%| -$26,420.06|  -19.63%| -$15,853.15| -24.41%| -$79,777.14| -24.41%
_$4,485.74 “12.71%| -$11,360.46|  -15.86%| -$3,929.86| -14.82%| -$19,776.06| -14.82%
-$15,812.93 24.04%| -$2,467.03|  -24.01%| -$4,533.43| -24.04%| -$22,813.39| -24.04%
$1,328.36 4.27%|  $3,222.46 7.95%| $1,128.60] 6.35%| $5679.42| 6.35%
- 5 . -11. ol - , . -10. of - , . -10. ol - , . -10. ()
$55,044.26 11.59%| -$55,510.38|  -10.45%| -$27,417.55| -10.99%|-$137,972.19| -10.99%
- , . -0. o . . o| -55, . -4, o| - , . -4, 0
$23,176.44 6.35% $588.93 0.45%| -$5,601.70| -4.54%| -$28,189.21| -4.54%
$4,375.35 4.23% $624.60 4.62%| $1,239.99] 4.28%| $6,239.94] 4.28%
~$27,308.04 “4.61%|  $3,458.47 1.62%| -55,014.60| -2.96%| -$29,764.26| -2.96%

$0.00 0.00%| $36,770.25 6.40%| $9,119.02] 1.61%| 9$45889.27| 1.61%
-$46,892.70] -1.10%| $311,641.55]  8.60%| $65,657.71] 3.36%| $330,406.56] 3.36%
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Design Loads:

Dead Loads:
7 2" NWC Composite Slab
3N18 Roof Assembly

Superimposed Dead Load

Live Loads (per 2009 IBC Table 1670.1):
Main Concourses/Lobbies

Fixed Arena Seating/Aisles & Stairs
Concessions & Restrooms

General Storage

All Other Areas

75 PSF
20 PSF
15 PSF

100 PSF
100 PSF
100 PSF
125 PSF
100 PSF

Snow Loads:

Ground Snow Load:
Exposure Factor (Ce)
Temperature Factor (Ct)
Importance Factor (I)

Flat Roof Snow Load:

p,= 40 PSF

Ce= 1.0 (Fully Exposed) ASCE7-10 Table 7-2
Ct= 1.1 (Kept Just Above Freezing) ASCE7-10 Table 7-3
| = 1.1 (Building Category lll) ASCE7-10 Table 7-4

p, = 34 PSF + Drifts

*Flat Roof Snow Load of 36 PSF used per 4/13/11 FM Global Plan Review

Drifting Considerations:
Windward:

Height of Drift = 1’-6”
Width of Drift = 6’-0”

Facade Loads:

Typical Brick Wall Assembly
Curtain Wall & Metal Panels

Leeward:
Height of Drift = 5’-0”
29 PSF Width of Drift = 20’-0” 96 PSF

56 PSF
24 PSF

Wind Loads:
ASCE7-10 High Rise Analysis (>60 ft) Chapters 26-27 — Method 2

Exposure Category C (ASCE7-10, 26.7.3)
Importance Factor | =1.15 (ASCE7--10, Table 1.5-2)
Basic Wind Speed V =120 mph (ASCE7-10, 26.5.1)

Velocity Pressure q, = 37.99 PSF @ 871’
Enclosed Building — Gepi = +/- 0.18

Windward Wall Pressure = Range from 26.5 PSF 15’ to 34.88 PSF at Roof

Leeward Wall Pressure = -24.36 PSF
Roof Suction Pressures = -24.71 PSF
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Two Way Flat Plate Design:
Design Criteria (per ACI 318-08):

Equivalent Frame Method
f'c = 5,000 psi (NWC)
Spans Range from 32’-0” x 28’-0” to 37°-2" x 28’-0”

fpu = 270 ksi
fpe = 159 ksi ‘

Tendon Specifications: "“/‘/‘; ’:;////////‘

(7) ¥%” Diameter Tendons — ‘-”” —

fou = 270 Kksi

Slab Thickness and Design:

10” Thick, 5,000 psi concrete slab (I/h = 45 for trial slab thickness)
Uses 26 tendons to balance 100% of the Target Balanced Dead Load

Banded Tendon Layout in Long Direction

Distributed Tendon Layout in Short Direction

xmu,.,\ m:a.

E

Jacking location—Long Direction

Anchor Location—Long Direction
Jacking Location—Short Direction
Anchor Location—Short Direction

Shallow, Wide Beams— Banded

|! 5
IS':.'H:I 11#3 r

ﬁﬁ

System Conclusion:

® Not Cost Effective

¢ System Not Effective for One-Span Application

® Constructability Issues with Steel and Concrete trades on site at same time
® Reduction in system thickness not required

® Curved Tendons may have been needed — lateral arches
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Event Level Structural Considerations:

Micropiles Foundations Capacity Checks:
Reference: Das, B. “Principles of Foundation Engineering”, 7" Edition
Piles: 10” Diameter Piles filled with >5,000 psi Grout
300 kip recommended capacity

From Geotechnical Report:
® Boring Log No. B-22:

® 2.5 of Sail

® 15’ of Bedrock -> Weathered Dolomite (Limestone)

Q__, =116.2 k/pile > 79 k/pile

p,all

NS
_

Masonry Wall Design:
Reference: Building Code Requirements and Specifications for Masonry Structures

ACI| 530-08, ASCE5-08, ASCE6-08

32” Knee Wall for Precast Stadia and Misc. Steel Support (ASD Design)

Use 8” CMU Hollow Units, Face Shell Embedded
Type S PCL Mortar Cement Mortar

Unity Equation = fa/Fa + fb/Fb < 1.0
No Tensile Stress < Ft = 25 psi

- 0.061<1.0

Ok for shear and stability equation

Column Capacity Checks:
Reference: AISC Steel Manual, 13" Edition

Example: Interior Column X13-Y3
Member Size: W24x176
Controlling Load Combination: 1.2D+1.6S+0.5W

ame Object 131 (W24X176)

Column Check:

Axial Compression = 725 Kips
Shear = 45 Kips

Moment = 400 ft-k

PriPc <02 =2 0.5p*Pr*(9/8)(bx*Mrx + by*Mry) < 1.0
0.46<1.0 = Column Capacity is Good!
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LOMNG SPAN TRUSS ECONOMICS COMPARISOMN & DESIGN LOMG SPAN TRUSS ECONOMICS COMPARISOMN & DESIGN

L Existing Long Span Trusses TRUSSES Existing Long Span Trusses TRUSSES
e n Ix Structural Member Quantity Weight/ft. (PLF) Length (ft)  Total Weight {Ib) Total Weight (tons| Cost/ft | Cost Total Costs Structural Member Quantity Weight/ft. (PLF) Length (ft)  Total Weight (Ib)  Total Weight [tons| Cost/ft|  Cost Total Costs
W14x74 4 74 4025 11914 5.957] $106.12| $17,085.32 Wiins3 35 o3 1 28778 35.114| 388.53| 5130,670.28

W14x74 4 74 3133 9273.68 4.63684| 5106.12| 513,208 95 WLaE 2 2 . f— 16.38| s45.42| ss8.489.20
W14x74 5 74 32 14208 7.104] 5106.12| 520,375.04 WL o s = 24975 22.464| $45.42| $80.213.76
W14x38 12 38 41 186596 5.348| 557.74| 528,408.08 W24x104 4 104 a1 17056 g528| $145 43| $23 85052
Wisxad 6 43 41 10578 5.289| 564.13] 515,775.98 W24x104 4 104 35 14560 7.28| $145.43| $20,360.20
40 41 13120 6.36] 54642 515,225.76 W24x104 104 32 19968 g.084] s145 43| 52792256
38 14250 7.125) $57.74] 521,652.50 215%3-1/2x3/8x3/BLLE 24 215 0 o| s71.04] 536,656.64
43 80625 203125| 364.13|$12,00438
Wit - ot 35| <26 22| <11 605.00 Top  W14xé3 43 124375 1069.625 05348125| 56413| 51,59523
16038 s 11238 10922| 55778 533 258 22 Top  W14xé3 43 12333 1060.538 0530318| s64.13| 3158183
Witnts e 103z 5.100| 562 13| 515 40 22 Top  Wil4xé3 43 12229 1051.694 0525847 se413| 156840

0 Top  W14xd3 43 12167 1046.362 0523181| $64.13| 3156054

132

132

99

99

Wldx30 )

Detailed Cost Estimates for Trusses: W48 12

Wldxd3

W14x30 11520 376 54622 517,825 28 T W1dx43 43 12094 1040.084 0520042 $64.13| 5155118
. . - op ¥ J . . : 551
RMS Means Cost Works Cost Estimation Platform T Wwisisz 15840 7.92| 518194 521,832.80 Top  W14x53 53 12052 1277512 0.638756| sess3| s213393

T1 W14x132 9900 4.95| 5181 94| $13 645 50
— - 11682 5,21 5137.87] 516 268 65 Top  Wi&s3 53 12001 1274226 0637113 sees3| s2128.44
o it o 3762 3137 87| Sanars A2 PR TRUSS :‘p Eﬁnﬁ: i: 12 1;: 1u511$ ﬂﬂgff gﬁi: iigﬁi
Overhead and Profit Included ™ Wisxet &t 598469 4492345 588.53 515,039.58 QUANTITY azﬂ w14:43 12.167 1046.362 0523181] $64.13| $1560.54
T-1 2LExEx1/2 52.8 13009.92 6.50496| 5108.80] 526,808.32 : : : : ,260.
— YRS Toee0 792 S181 54] 21832 80 Bottom  W14x43 12,004 1040083 0520022 ses13| s1551.18
T2 Witx132 10032 5.016| 151 92| 13 827 a2 Bottom  W14x43 12,052 1036.472 0518236 s64.13| 3154579
T2 VW 14x108 12971 6.2855| $153.25 518 236.75 Bottom  W14x43 12021 1033.806 o0516903| $64.13| 3154181
Bottom  W14x43 14 1204 0602 s6a.13| 5179564

T-2 Wldx132 10032 5.016] 5181.94] 513,827.44
76 8BO2 4.446| 5163.43| 512 42068

T-2 2L6x6x1/2 1776544 0.888272| s8160| 53,698.11|PER TRUSS . iz W24x117
T2 I15%53/8 2508.462 1254231| sss.00| 36.933.98[qUANTITY Verticals W14x68 11.9375 2148 75 1.074375| sog00| $2,339.75
T-2 2LBx6x1/2 10304 5.152| $74.82| 516,759.68 Verticals W14x68 14 5040 2.52| $98.00] 55,488.00
T-3 W14x132 15576 7.788| 5181.94| 521,468 92 Verticals WEx1E 14 2520 126 533.60] 54,704.00
T-3 Wi1dx132 0000 4.95| 5181 84] 513,545 50 Diagonal WEx18 4646.628 2.323314| 533600 SBETITL
T-3 W14x99 11682 5.841| 5137.87| 516,268 66 Verticals WEx1E 260.244 0.130122| $33.60] 548579
T-3 W14x99 7524 3.762| 5137.87] 510,478.12| PER TRUSS . PER TRUSS
T3 W14xR1 8723 43615| see.s3| 512 659.79|quanTiTy QUANTITY
12196.8 5.0984] 5108.80] 525,132.80 TOTAL WEIGHT:

Existing _ New

High Framing Roof System Members Only

= opd = RAR B R RS ORI PR R R R PR RD R PRI

e
LI = ]




Calculated:

0.25)

PD = 395 x e(~183xq

® 20 People : Four surface

temperatures of 36.5°C L

P 0= 70675 =15M Ventilation| Room | CFM/
i olf olf rate Area | Difussers

olf , 1g<fm o5 [ eS| o1

22 people = 10 * 15———=3300cfm

Assumptions:
® Medium activity level person Olf 1365 m
¢ 30 breaths a minute C f m

® 1.1 liters/breath E 25 e
sf
m=6.6 X 107 kgls

¢ =36,000 ppm 82



Code: 0.5 cfm/sf

%‘ Appendix Calculation: 2.5 cfm/sf

4000.000 4000.000
3791.100 _ 3754.112

3582.201 3508.224
3373.301

Code: 0.5 CFM / SF 3164402 | 3262.336

0.33

2537.703 2524.671
2328.803 2278.783
2119.904 2032.895
1911.004 1787.007

IO N N I VAN B

0° | 5916 | 812-19 [ 10-15-21 | 12-16-23 | 14-18-25

Throw 22.5°| 4-7-13 | 6-9-15 | 811-16 | 9 11-14-19 raea i 1295.231

f) 450y 247 | 358 | 479 [ 5710 | 6811 | oce.s065 g | o sees

Code: 2.5 CFM / SF o reeen

o= | 16-2547
Throw 22.5% | 12-15-36

Mass 1% Mass
Temperature 0.04% Temperature 0.03% Steady state = 527.23 ppm
Concentration 5% Concentration 10.7%

A

2.14

fty  45% § 7-11-21 | 10-15-24




Az Rp Ra Vbz Vbz Vbz Voz

Ez Setback Vpz
(SF) (CFM/Occ.) (CFM/SF) (CFM) Occ Area (CFEM)

Occupancy Category Pz (Occ.) Zp Load ((I\:/IFaI\>;|) ©zY)

102A Mens Coach Locker Room
105A- Vedio study
105B- Storage
107- Mens Equipment
105- Mens Team Lounge
100A-Dry Lockers
110B-Restrooms
110C-Shower Rooms
F101-Vestibule
111B- Restroom
111A-Exam Room
111C- Office
Q103- Cooridor
110D Mens Ice Hockey Locker Room
110- Corridor
102 Mens Coaches Longe
109-Main Communication Room
Q104- Corridor

=
(0 0]
(0 0]

5
5 | o006 | 4 | 20 | 20 | 1o | 40 | 086 | 106 | 106 | % | 41
"o | o | o [ 9 [10] o 1o o [ o [0 | o
0 [ o1z | %2 | o0 | 45 | 1o | 43 | 040 | o7 | o7 | too% | 07
5 | oo | 8 | 50 | 3 | 1o | B | 021 | 406 | 406 | 100% | 406
5 | 70 | o | 2s0 | 280 | o0 | 10 | 280 | 424 | 6 | 66 | 100% | 6
5 s | o | s | 80 | 0 | 10 | 800 | 696 | 115 | 115 | 100% | 115
16 5 | 006 | 13 | o | 13 | to | 13 [ o050 | 2 | 26 | t00% | 26 _
oo [ 70 | o [ 7 [ 7w | o0 [ 10| 70 | 163 ] 43 | a3 | 100% | 43 _

5 | o006 | 18 | 10 | 8 | 10| 18 | 016 | 107 | 107 | 100% | 107 _
006 | 30 | o0 | s [ 10| 3 | os0 | 78 | 78 | 100w | 78
25 | 3330 | 0 | 3330 | 10 | 3330 | 760 | 435 | 433 | 100% | 433
006 | 88 | 0 | s [ 1o | 3 | oo | 78 | 78 | toow | 78
5 | o006 | a1
s | ot [ 17 | 5 | 12 [ 1o | 17 | o025 | e | 68 | to0% | 68

006 | 7 | o | 7 | 1ol 7 [ o | 1a | 12 | 100w | 14 |

o

N
o= N w NN W[
Q1IN O @} (@} FLY CDCDOO
oO|0l]|k o o o

(@)}
N
!

=
W
W
N

=
(0 0]
(o)}

[
o
!

=
=
N

| 102A Mens Coach LockerRoom | 4 |
| 105A-Vediostudy | 4 |
| 105B-Storage | 0 |
| 107-Mens Equipment | 0 |
| 105-MensTeamlounge [ 10 |
| 100A-Drylockers | 10 |
| 110B-Restrooms | 4 |
| 110C-ShowerRooms | 16 |
| FlOl-Vestbue | 0 |
| 111B-Restoom | 1 |
| 111AExamRoom | 3 |
| uuc-ofice 0 | 2 |
| Ql03-Cooridor | 0 |
110D Mens Ice Hockey Locker Room| 30 |
| 110-Comidor | O |
| 102 Mens Coaches Longe | 4 |
| 109-Main Communication Room | 1 |
| Qi04-Comidor | 0 |
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- CUMATE CONDITIONS

Winter Summer
Temp(°F) RH(%) Temp(*F) RH(%)

Indoor| 70 || 26 | | 7 | 50 |

/| Outdoor| 2 |[ 80 || 88 | 569 |

(o4 Pittsburgh, PA v

% Glass Electric Energy Cost Reduction
100 S 335,150.00 | S 233,366.00 | S 568,516.00 0.00%
70 S 333,878.00 | S 232,560.00 | S 566,438.00 0.37%
50 S 332,857.00 | S 231,661.00 | S 564,518.00 0.70%
30 S 331,756.00 | S 230,837.00 | S 562,593.00 1.04%
10 S 330,471.00 | S 229,895.00 | S 560,366.00 1.43%
alue : 0.4 & 0 A 0 ate Zone 4
Curtain Wall Brick Wall Cost
Total U- Cost Per | Total U-Value Cooling/ Total Buildirfg [Curtain Wall
Model Value SHGC SQFT BTU/h-ft2-F Electric Energy Cos Savings
1601 Wall System 0.4 0.14 S 63.00 0.029 S 331,785.00 | S 231,613.00 | S 563,398.00 0.2%
1602 Wall System 2| 0.34 0.21 S 63.00 0.029 S 335,951.00 | S 230,487.00 | S 566,438.00 -0.3%
1603 Wall System 3| 0.34 0.14 S 63.00 0.029 S 331,941.00 | S 230,412.00 | S 562,353.00 0.4%
1600 UT 1 0.33 15 S 72.50 0.029 S 332,529.00 | S 230,238.00 | S 562,767.00 0.3%

TOOL NO. 1
R VALUE ANALYSIS

MATERIALS
Irigid ins..(extru_), 3 in. :] Help START/CLR
Add Dejete | Move up | Move dn Conyert

1 Graph Print Walllyb | TOOLBOX
Layor|  GenericMaterial | Thick. | Rval
1 brick (TTW). 4in, 400 0.64
2 cavity. 2in. 2.00 0.98
3 rigid ins..(extru.), 8 in. 3.00 16.41
4 paper. stand.. (8mil) 0.01 012
5  plywood shtg.. 112 in. 060 064
6 battins. 5-1/2in. 5.50 16.76
7 gypsumbd., 5/8 in., (#2) 0.63 0.46
8

9
10
11
12

16.63 35.00

4 | 2l

==
160- - {l,— 60
120. { YT
100- 100
A .
2- 20
20- : 4 .20
(inches)

« Standard Wall = Wider Wall

- | CLIMATE CONDITIONS
| © Winter : O Summer
;Tmp('F) RH(%) Tmp(°F) RH{%)
indoori | 70 || 26 |: | 75 | 50 |
Outdoori| 2 |[ 80 |i| 88 | 59 |
City |Pittsburgh, PA |
. WALL SECTION & VAPOR _
(inHgp PRESSURE GRADIENTS  (in.Hg
135 & = ‘ :_441/@ 135
120 | = e g Ml
105 = 1w
090 | e 1
0.75 5 0.75
0,60 = 1
0.45 % * | los5
030 | o
045 | o = é'@l 0.15
0.00 | =PRI b o
0 4 8 12 16
[ @ Cond. 7 grains/(ft™d) |
¢ Standard Wall  © Thicker Wall

/

/

[ g

/1

I

I

®

Thermal Transmittance’ (BTU/h « ft s+ °F)

Glass U-Factor ?

Overall U-Factor ¢

0.48 0.56
0.46 0.55
0.44 0.53
0.42 051
0.40 0.49
0.38 0.48
0.36 0.46
0.34 0.44
0.32 0.43
0.30 0.41
0.28 0.39
0.26 0.37
024 036
0.22 0.34
0.20 0.32
on & 3 )esIo

ena De 0[0

e D3 0
atea
sy
ol



A Appendix

Rock Excavation Estimate

- Boring locations separated 100" x 100’

- Ave of 4 boring points rock elevation

in 100’ x 100’ section

00 n

Rock Elevation Averages

Boress | RockElev | Excklev | [Bores | RockElev | ExcElev |

B2s | 20 | 1621/
B8 |25 | 17
B9 |10 | a7

Bore# | RockElev | ExcElev |

. o ]
Boress | RockElev | ExcElev |
(1 ]

Bore# | RockElev | ExcElev |

Boress | RockElev | ExcElev |
B30 | 6 | 1170
B2z | a4 |

B19 |10 | 1w |
11 |15 | 17
B12 |10 | 1
ave | 15 | 170 |

Bore#r | RockElev | ExcElev |
ave | 15 | 170 |

. o ]
Boress | RockElev | ExcElev |
Aave | 20 | m0 |
(1 ]

Bore# | RockElev | ExcElev |

Boress | RockElev | ExcElev |
B2z | a4 | nun |
ave | s [ 172 |

Boress | RockElev | ExcElev |
p12 [ 10 | 1 |
Ba |1 | 11701/
ps 116 | 11701/2
ave | 15 12| 11701/4

Bore## | RockElev | ExcElev |
B | 7 | 1176 |
ave | 1a 1/2] 1/

! 1 ]
Boress | RockElev | ExcElev |
B | 7 | 176 |
! 1 ]

Bore#t | RockElev | ExcElev |
s | 8 | 1721/
AvE | 13 3/a | 1171 1/2 |

Boress | RockElev | ExcElev |
s | s | 1721/
ave | 6 | 117219

Estimated Rock & Soil Excavation

Ave Boring | Ave Rock | Sectional Rock Above | Rock Depth | | . | Soil Depth CF Soil CY Soil
Boring Section Elevation | Elevation Area Below 1170 | /Below Exc Lvl | to be Rmvd | to be Rmvd | to be Rmvd | to be Rmvd | tobe Rmvd | to be Rmvd

hsmid | umar|me i we | vwp] iws| o | o | o | b lwwe | m
T S Ty T N R N7 B S I AT N N B N R
——m————
o0 | it e | e vt | mwa| oym| 3 [awe [mn | n  [uwe |
R R I 77 N N S -

o0
oozt | T i s | BwA] s 4 Tam w0 T o T
ewtormpitioves | e wa] | wwa] oy 2 [ m | s | o | o |
ommnn | i ys|ue vl | sip] oss| s wwe e | s | wwe |

Flevatorsopitievels | [ mesaa] a7 | azya| aeza| 4 [ 128 [ 4 | o | o |
_ﬂ-___--_
pig19,1,12 | um  |uss  [ese | 15 | aya]l 2 [awoo | e | 15 s | amy
________
____-___
_-____
__ o0 | ases | 7 | 7o | 2%
———m
p121356 | unsslusyalee | wy2]  ass| 2 [woo | e | 17 s | s3s)
____._--_
B131467 [ unys|usaipfese | 12|  1ye|l o [ o [ o | 19 [0 | s
pu41s78 000 [ unip|ussyafesoo | 1ya]l 27/ 03 [oss0 | ws | 16 [ mew0 | s0s
—n-_-_
p151689 0 | mnalues  [ese | 6 | a01ya] m Jiwosso | a0 | 09 | saso | s
___--__--_
levatorstpitievels | _____Jue [ » [ 6 | 512 2 | 16 | 6 | o | o | o

(=T S I I ]




Redesign Construction Schedule Steel & Truss Erection SIPS Schedule

A Appendix e

ois PS

30-Apr-2012
21-May-2012
28-May-2012
[ 43un-2012
11-Jun-2012
18-Jun-2012
25-Jun-2012
16-Juk2012
30-Juk2012
13-Aug-2012
20-Aug-2012
| [27-Aug-2012
35ep-2012
| [10-5ep-2012
17:5ep-2012
24.5ep-2012

= [ oo

I 14-May-2012
I 3.Dec-2012

AGMT TEAM TO SITE
E FREP
ITE UTILITIES

Schedule EXCAVATION

- Excavation schedule reduction 24 days

|| B 23.apr-2012
]

| slsoumz | [ =
(ovormiz 0 [APEEEE |
A B L o e
(elvormus | |
| M5

SOUTH 4

o~

—

=

S|

i

=
I

s

—
|
|
]

- Reconsolidated baseline schedule to reflect saved schedule from excavation

- Added days from truss weight increased schedule 33 days. New steel and
truss sequence was able to push schedule ahead with coordination with
excavation schedule

- Created SIPS schedule to increase production flow -

- Reconsolidated schedule allowed for project to be completed 17 working days

ahead of baseline schedule.

4" UNDERDRAIM

- Completion date August 13, 2012 ahead of baseline date of Sept 5, 2012 s L

Slab on Grade MEP . Structural Steel I:l Build-Up Trusses - Picks 1 & 2 . Shoring Installation
Slab on Grade |:| Struct Roof Steel . Erect Trusses-Pick 1 &2 . Shoring Breakdown

[SlabonDeckingmer | M [vetaipecking ] [ [Build-Up/Erect Truss - Pick 3| M[stadiasteer |
M [roormembrane | B [rruss Bracing & catwak | Ml [erecast Stagiainstan |
B [RoofDecking | [[frusspecking | [ [precast Stadia South 2 - Sec 1 |
[lscreenwaninstan ] [ [erecast Stadia South 2 - Sec 2 |
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’Eé_ Appendix

4 — multifaceted semi specular mirrors

Atrium Lighting Details

Atrium Design Criteria — IES 10™ ed. Lighting Handbook Ch. 22
150 Ix Eavg,h @ floor
75 Ix Eavg,v @ 5 AFF

11 — 150 watt parabolic projector

Atrium Design Results

Emax:Emin <= 2:1 153 Ix Eavg,h @ Floor

Power Density - ASHRAE STD. 90.1 2010
0.73 W/SF
Total Allowable Wattage: 2580 Watts

126 Ix Eavg, v @ Face of Lockers
Power Density

9*OW+14*162W+8+162W = 3618 Connected Watts
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