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Project Background Project Location

WOHLSEN

CONSTRUCTION Unionville High School Building Information:

- Kennett Square, Pennsylvania
- Additions and Renovations

- Public Education

Presentation Outline - 3 Stories

- 319,000 square feet

. Project Background
Il. Analysis 1: Delivery Method Study

architects | inc.

Unionville High School
Kennett Square, PA

@ I Unionville
| High School |




Analysis 1: Delivery Method Study Project Staffing Plan

Unionville-
Background Information Chadds Ford
- PA Law Mandates Multiple Prime Delivery Method School District

- for PA public education projects
- UCFSD (Owner) desired alternate Delivery Method

Presentation Outline

l. Project Background
Il. Analysis 1: Delivery Method Study

Research Goal:

Wohlsen

MMArch, Inc. .
Construction




Unionville-
Chadds Ford
School District

MMArch, Inc. AL

Construction
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Analysis 1: Delivery Method Study Project Staffing Plan

Unionville-
Chadds Ford

Conclusion:
- For UHS project, Single Prime is the best option
- Past experience, higher comfort level
Presentation Outline - Comfort level with Wohlsen Construction
- Single Point of Contact for owner

School District

l. Project Background
Il. Analysis 1: Delivery Method Study

Wohlsen

MMArch, Inc. .
Construction
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Presentation Outline

North

Analysis 2: 4D Safety and Phase Plan

E=H R ==

<« @\ﬁ http://www.engr.psu.edu/ae/thesis/portfolios/2012/MSB5153/4D%20Phasing%:20and' O ~ B ¢ X | @ Michael Beam | 4D Phasing... % Grooveshark - Listen to Free M... kA

Phase 1: Area D

June 16th 2009 - June 25th 2010 o l

School in session: Yes

(A
v
North
® Currently Under Construction

(o)

®

Complete Construction Schedule:
June 16th 2009 - September 28th 2012

d schedule

S46PM |
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O e |
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Website Examples
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Phase 1: Area D

June 16th 2009 - June 25th 2010

What work is being done?
Check here to see the scope of work for Phase 1

m

Phase 1 Resources

Building Breakdown|

- Under Construction -No Access Zone
= Occupied - Alternate Routes

Transition Plan
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Analysis 2: 4D Safety and Phase Plan Website Example

o lle ==
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e T e P
Transition Plan

Phase 1: Area D Construction Schedule
June 16th 2009 - June 25th 2010

Conclusion:
- Implementation of BIM will provide value to owner
- Better visualization of project
- Increased information available to building occupants

Under Construction

Presentation Outline

Project Background

Transition Plan

- One of the most important parts of Phase 1 is to ensure a smooth
transition from the existing building into the newly constructed
~ wing. The new wing, Area D, will house the Unionville-Chadds Ford

School District Administrative Offices, as well as new classroom space

549PM |

o e
O i |
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Presentation Outline

l. Project Background
Il. Analysis 1: Delivery Method Study
Il Analysis 2: 4D Safety & Phase Plan

http://www.ushbc.com

Analysis 3: On-Site Renewable Energy

Background Information:

- Sustainability a focus on UHS project
- LEED 2007 silver certification targeted
- LEED 2009 Certification
- No renewable energy incorporated
- Potential for additional LEED credits
- High building energy usage, opportunity for significant savings

Michael Beam | Construction Management

Renewable Energy Source Options

+ + 4 + + —4 2 g 2 g

http://www.stonesolar.com/product/skystream-37-24kw-system

http://us.sunpowercorp.com/small-medium-business/products-services/solar-panels/



Analysis 3: On-Site Renewable Energy Potential Roof Areas for PV Array

— =
[ poenanoorspace | | || (v
[1 Rooftop Obstructions 9 e S o

Solar Design Parameters g {
Renewable Energy Source Selection: o
Presentation Outline Bwldmg Type Educational - Solar Chosen (Over Wlnd)
Location Kennett Square, Pennsylvania - Better suited for this project -
. Project Background Latitude 39.84° N - More past applications to reference
Il. Analysis 1: Delivery Method Study Y .

Elevation 310 feet above sea level
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Analysis 3. On-Site Renewable Energy Shadow Analysis

Solar Design Parameters

Building Type Educational
Location Kennett Square, Pennsylvania
. Latitude 39.84° N

Elevation 310 feet above sea level

4:00 PM ) " 4:00 PM i 4:00 PM ) I 4:00 PM

gt g B R
l Winter Solstice sl \Vernal Equinox llll  Summer Solstice B Autumnal Equinox
|
]
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Analysis 3: On-Site Renewable Energy Potential Roof Areas for PV Array

(A
\ 4
' North
Solar Design Parameters Available Roof Space: . ' g3 |
Building Type Educational - 13 regions available ¥ | - RelentialRoat
Presentation Outline - roughly 100,000 square feet available 1 =l T _

Location Kennett Square, Pennsylvania gnly ’ G i1 I = o BT [ Selected Regions
. Project Background Latitude 39.84° N (S e ' | [ Roof Obstructions
1. Analysis 1: Delivery Method Study

Elevation 310 feet above sea level

Michael Beam | Construction Management




Analysis 3: On-Site Renewable Energy PV Panels on Area D Roof

R

- Project will employ a Power Purchase Agreement

: : Building Type Educational :
Presentation Outline _ : - Third party owns PV array
Location Kennett Square, Pennsylvania
| oroact Backaround - Incurs all up front costs
. eligiairle e neliln Latitude 39.84° N .
Analysis 1: Delivery Method Study . Array installed on UHS roof

Elevation 310 feet above sea level
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Analysis 3: On-Site Renewable Energy PV Panels on Area D Roof

s

- Would be beneficial to add on-site renewable energy to project

: : Building Type Educational ] :
Presentation Outline : : - Over $400,000 savings over life of contract
Location Kennett Square, Pennsylvania
: - No up front cost for UHS
l. Project Background Latitude 39.84° N
Analysis 1: Delivery Method Study

Elevation 310 feet above sea level
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Presentation Outline

l. Project Background

Il. Analysis 1: Delivery Method Study

Il Analysis 2: 4D Safety & Phase Plan
Analysis 3: On-Site Renewable Energy

North

Analysis 4. Facade Redesign

Background Information:

- Original facade — stick built masonry (rock face CMU and brick)
- Long duration: 3 months to complete
- Area D’s facade will be redesigned

Research Goal:

- Select precast panel to replace stick-built facade

Michael Beam | Construction Management

Area D West Elevation
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Mechanical Breadth HAM Toolbox Facade Assembly Calculations

Original Fagcade Assembly Precast Panel Fagade Assembly

~ CLIMATE COMNDITIONS
Winter Summer : mmﬁm#ﬂmm 5
o % o o ar Wmmer
TOOL NO. 1 Temp(’F) RH(%) Temp('F) RH(%) TOOL NO 1 Temp(*F) RH(%) Temp{*F) RH{%)
R VALUE ANALYSIS nooorl 70 |l 20 |1 76 J £0 ] - oo 70 | 26 JI[ % ] s0
outdoor| 10 | o6 | [ 93 | 68 | R VALUE ANALYSIS gutgenr| 1o | o 1[5 | oo
MATERIALS City |Philadelphia, PA - MATERIALS City [ o S -
block. 8 in. -
I ock. 8in J Help | STARTICLR | - WALL SECTION & " |oona ote wall. 4 in. j Help | STARTICLR |
= Add | Delete | Move up | Move dn | Convert | 160 4 TEMPERATURE GRADIENTS | 160 . ‘ | ‘ . N ) | o | (°F) TEMP?RE‘I_USIEE?R:&EHTE (°F)
: . 7 LA : : EE ‘l — 400 LJ§ 10E | MO on | 480
Presentation Outline e Cale | Graph | Erint | WallLyb | A[OIOLIEIOBY | 140 @ = @ 140 | Graph | Print | wallLyb | TOOLBOX | @ 140
S : Layer| Generic Material | Thick. | Rval. || 120; % =] -120 | F— | ik | Ava. | 120
Proj 1 brick. {unvntd). 4 in. 354 0.64 . = Layer eneric Material ] )
roject Background 2 Jeavity. 21n > 00 vos | 100 = ~100 1 concrete wall. 3 in. 3.00 0.44 100
3 rigid ins..(extru.). 2 in. 2.00 10.27 80 4 % - 80 2 _|nigidins.{expand.). 2 in 200 .90 o
4 Iblock B in. 503 1 03 = 3 concrete wall, 4 in. 400 058
60 A — - 60 4
[ = = - 60
6 40 = - 40 . L
! 20 = - 20 7
8 = . - 20
9 0- = -0 5
10 20 = - 10 =
11 o T e S (e B - ;p_ L 20
12 (inches ) 2 . 12 1
Total or {Layer 0) 15567 12.93 - [inches )
om| S « Standard Wall ~ Wider Wall Total ar {Layer () 9.00 .06 ¢ Standard Wall ~ el
o] 0 : R

This software is licensed to: PENNSYLVANIA STATE UNIVERSITY : o
This software is icensed to: PENNSYLVANIA STATE UNIVERSITY

Existing

L GESS R-Value

16” 12.93 L GESS R-Value

9” 9.06
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Mechanical Breadth

EnergyPlus Output 1Jan - 31 Dec, Annual

B Giasing B iz [ Ceangs ont) B Floors (nt) I Ground Floors B Root: B Bxtemal mfitration BB B

Fabric and Ventilation - UHS Area D Mechanical Breadth, Building 1

ey

DesignBuilder Energy Calculation

Annual Heat Loss: Original Facade Assembly Annual Heat Loss: Precast Panel Facade Assembly
Fabric and Ventilation - UHS Area D Mechanical Breadth, Building 1
Educational EnergyPlus Output 1Jan - 31 Dec, Annual Educational
al Mecharscal 't--.'.»',tr-r- \ CJ .':"3-‘""1 - a . b -D 'f':r'tl"r-_‘.'. "h’;t.| - 'i;:;.r,;, (int) - .'?-r-'-niqﬂ-;'-'f.' - Roots -'C—-"_r:r'.a‘ mM'.ﬁ ] External Mecharscal 't:w'n',i.'--r.

N

I
Presentation Outline ‘

Existing
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Facade Duration Comparison

ign

Facade Redesi

Analysis 4

2

QO0CO0000
b o OO

RS
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0O 0 0

NorthWest Wing

. SouthWest Corner

East Wing

Days Needed to Complete
1
2
2

Amount of Panels
10
17
18
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Analysis 4. Facade Redesign Facade Metrics Comparison

Cost Calculations:
- S35 per square foot for precast panels Duration Cost
- Includes manufacturing, delivery, and installation
- 35,500 square feet of facade
- S35 * 35,500 = $1.24 million

Presentation Outline

Original Facade 13 days $1.17 million

l. Project Background
Analysis 1: Delivery Method Study

AN3 4D S3a & Na an

Precast Facade 71 days $1.24 million
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Analysis 4. Facade Redesign Facade Metrics Comparison

Conclusions:
- Would elect not to implement new facade panels

- Advantages: Duration Cost
- Reduced installation duration Original Fagcade 13 days $1.17 million

Presentation Outline

l. Project Background
Analysis 1: Delivery Method Study
Analysis 2: 4D Safety & Phase Plan

Precast Facade 71 days $1.24 million
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Building Breakdown

Construction Area

Transition Plan



http://www.engr.psu.edu/ae/thesis/portfolios/2012/MSB5153/4D Phasing and Safety Plan.html

Givens:

N-S Spacing: 12' from front to front
# of Rows = (Length)/(12' spacing) + 1 (front edge)
Panel width (E-W) = 3.42ft (Note will be installed edge to edge)

Building |Length (N-S) | Width (E-W)| Number of Rows |[Number of Panels| Number of Panels
Area ft ft in Area in row in Area
Al 96 86 9.00 25.15 225
B1 34 75 3.83 21.93 63

Panel Calculations

Analysis 3

North

- Potential Roofs
- Selected Regions

Roof Obstructions

Selected Roof Regions for PV Array

Panel Spacing Calculation




Winter Solstice
9:00 AM EST

Winter Solstice
4:00 PM EST

Winter Solstice — 9:00 AM

Winter Solstice — 4:00 PM




Winter Solstice
9:00 AM EST

Winter Solstice
4:00 PM EST

Winter Solstice — 9:00 AM

Winter Solstice — 4:00 PM




Analysis 3

| UHS Payback Period | Year Discounted  |Savings (Standard less

T e R Energy Price PV electricty)

2 0.0970 $ 38,910.73 1 ]S 24,271.05 | $ 14,254.42
3 0.0979 $  39,299.83

i e S 3969283 2 |S 24,513.76 | S 14,396.97
5 0.0999 S 40,089.76 3 |s 24,758.90 | S 14,540.94
6 0.1009 $  40,490.66

= 51018 S 208555¢ 4 |S 25,006.48 | S 14,686.35
3 0.1029 S 41,304.52 5 |S 25,256.55 | 14,833.21
9 0.1040 S 41,717.57 6 S 25’509_11 S 14,981.54
10 0.1050 S 42,134.74

11 0.1060 $ 42,556.09 7 | 25,764.21 | $ 15,131.36
12 0.1071 g 42,981.65 8 |$§ 26,021.85 | § 15,282.67
13 0.1082 43,411.47

14 0.1093 $  43,845.58 9 |s 26,282.07 | $ 15,435.50
15 0.1103 S 44,284.04 10 | S 26,544.89 | S 15,589.85
16 0.1115 S 44,726.88

= 01126 T 1 | $ 26,810.34 | S 15,745.75
18 0.1137 S 45625.89 12 | S 27,078.44 | S 15,903.21
19 0.1148 Sl 0815 13 |$ 2734922 | S 16,062.24
20 0.1160 S 46,542.97

21 0.1171 $  47,008.40 14 | S 27,622.72 | S 16,222.86
22 0.1183 S 47,7848 15 [ § 27,89894 | S 16,385.09

40 Year Payback Period

UHS Payback Period UHS 25 Year Savings




Panel Type Information
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New Classroom Wing East Elevation

New Classroom Wing South Side (Elevation 3)

New Classroom Wing South Side (Elevation 2)

New Classroom Wing South Side (Elevation 4)

New Classroom Wing West Side

New Classroom Courtyard West Side (East Elevation)
New Classroom Courtyard North Side

Classroom Courtyard South Side

Analysis 4

GG

GG

GG

GG

GG

GG

GG

GG

GG

A

HH

HH

HH

HH

HH

i lPaneI Type[ Size

1 A 12'X13.5'
2 B 8'x13.5'
3 C 12'X 28.5'
4 D 8'x 28.5'
S E 6'x13.5'
6 F 12'x 13.5"
7 G 12'x13.5'
8 H 6'x 28.5'
9 | 12'x 28.5'
10 J 12'x13.5'
11 K 12'x 28.5'
12 L 12'x 13.5'
13 M 12'x 13.5'
14 N 12'x 28.5'
15 o) 12'x 28.5'
16 P 12 x 28.5'
17 Q 12'x13.5'
18 R 12'x 28.5'
19 S 12'x 28.5'
20 T 12'x13.5'
21 U 12'X 28.5"
22 Vv 12'X 28.5"
23 W 12'X 28.5'
24 X 12'X28.5'
25 Y 12'X 28.5'
26 Z 12'X28.5'
27 AA 10'X 28.5"
28 BB 10'X 13.5'
29 cC 12'X13.5"
30 oD 12'X13.5'
31 EE 12'X 13.5'
32 FF 12'X13.5'
33 GG 12'X28.5"
34 HH 12'X13.5"
35 Il 10'X 13.5"
36 J 12'x13.5'

12'x 13.5'

ELEVATION "4" - NEW CLASSROOM COURTYARD WEST SIDE

¥

Q

ELEVATION "1" - NEW

(2]

LASSROOM WING EAST ELEVATION




Panel Type Information y
ki lPaneI Typel Size
< === = e == ==
1 A [12'x135 _
2 B 8'x13.5' I : ) | '
3 C 12'X 28.5' S FOR FIELDY ACCEN e = | .
5 E 6'x 13.5' ‘ : | f
6 F 12'x13.5'
7 G 12'x13.5' Qi 2
8 H 6'x 28.5' ! i
9 | 12'x 28.5' ‘ o=
10 J 12'x13.5' | :
1 K__[12'x28.5' | | ELEVATION "6" - CLASSROOM COURTYARD SOUTH SIDE
12 L 12'x13.5' o | - - —— : =
, s "Hclcicl!I|H '
14 N 12 x 28.5' ; ’ uis : Qs wev ] C C : D
15 o] 12'x 28.5' . i 77 ! o
16 P 12 x 28.5' o
17 Q 12'x13.5' J - ,
18 R 12'x 28.5' ! z j
19 S 12'x28.5' T , | T 1
_ _ 20 T |[12x135 : e cilbrs o — 5 | . | K IH N N N N N N @) O
B New Classroom Wing East Elevation 21 U [12'x28.5' E F A » A G : E ‘ A A | B ‘ ,
I New Classroom Wing South Side (Elevation 3) 22 v__{12X285 3
23 w_ [12'x28.5' § ‘ _
B New Classroom Wing South Side (Elevation 2) 24 X 12'X 28.5' o ‘ ' , Qiisz | . : ‘
25 ¥ 12'X 28.5' s ; : : :
. New Classroom Wing South Side (Elevation 4) = J E L L L L L L M M
26 z 12'X 28.5' —
i i 27 AA  |10'x28.5' '
B New Classroom Wing West Side = = b ELEVATION "2" - NEW CLASSROOM WING SOUTH SIDE
. New Classroom Courtyard West Side (East Elevation) = — T ’s;?,‘,?:.\f,dﬁﬁj ION "4" - NEW CLASSROOM WING SOUTH SIDE 1
B New Classroom Courtyard North Side 3° DD pehiy
31 EE 12'X13.5' ELEVATION - NEW CLASSROOM WING SOUTH SIDE
. Classroom Courtyard South Side 32 FF |12'x13.5'
33 GG |12'x28.5'
34 HH  [12'x13.5'
35 I 10'X 13.5'
» = a allatio AN g = - ) - a Ne 0 =11le 36 JJ 12'x 13.5' 0 ovatio -
12'x 13.5' 0 all(




New Classroom Wing East Elevation

New Classroom Wing South Side (Elevation 3)

New Classroom Wing South Side (Elevation 2)

New Classroom Wing South Side (Elevation 4)

New Classroom Wing West Side

New Classroom Courtyard West Side (East Elevation)
New Classroom Courtyard North Side

Classroom Courtyard South Side

Analysis 4

Panel Type Information
ki lPaneI Typel Size
1 A 12'X13.5'
2 B 8'x 13.5'
3 C 12'X 28.5'
4 D 8'x 28.5'
5 £ 6'x 13.5'
6 < 12'x 13.5'
7 G 12'x 13.5'
8 H 6'x 28.5'
9 | 12'x 28.5'
10 J 12'x 13.5'
11 K 12'x 28.5'
12 L 12'x13.5'
13 M 12'x13.5'
14 N 12' x 28.5'
15 0 12'x 28.5'
16 P 12x28.5'
17 Q 12'x 13.5'
18 R 12'x 28.5'
19 S 12'x 28.5'
20 T 12'x 13.5'
21 U 12'X 28.5'
22 Vi 12'X 28.5'
23 w 12'X 28.5'
24 X 12'X 28.5'
25 \ 12'X 28.5'
26 z 12'X 28.5'
27 AA  [10'X28.5"
28 BB 10'X 13.5'
29 cC 12'X 13.5'
30 DD  [12'X13.5'
31 EE 12'X 13.5'
32 FF 12'X13.5'
33 GG 12'X 28.5'
34 Hi 12'X13.5'
35 1 10'X 13.5'
36 J) 12'x 13.5'
12' x 13.5'

AA

ELEVATION "1" - NEW

FF

cC

cC

CC

CC{EE|CO|A-A

DD

cC

CC

BB

| CLASSROOM

WING WEST SIDE




