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Mission Statement

The mission for this project is to
engineer an Elementary School that
meets the needs of both the school
district and community. The building

design will address safety, functionality,
and sustainability. These criteria will be
met while providing the most cost-
efficient building over its lifecycle. To
achieve these goals, all building systems
will be seamlessly integrated.
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Project Information

Client: Reading School District
Name: Elementary School
Location: 13t and Park Streets

Description: Three-story elementary school with
state-of-the-art classrooms; special education
classrooms; library, gymnasium, swimming pool,
and additional recreational facilities

Focus Points: High performance and energy
efficient; security; safety; durability; functionality;
adaptability; community connections
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Project Milestones

Project Phase

Presentation #1

Start Date
29 Aungust 2012

Completion Date
14 September 2012

Presentation &2

15 September 2012

3 October 2012

Presentation #3

4 October 2012

24 Qctober 2012

Proposal Presentation

25 October 2012

12 November 2012

Written Submission

13 November 2012

22 February 2013

Final Presentation

25 Febmary 2013

3-5 Apul 2013
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Team Meeting Procedures

COLLABORATION STRATEGY:

Nl * Weekly meeting schedule

Mission * Team communication — group text messaging, Google Docs, common file storage
* Continual interdisciplinary interaction for building systems’ integration

* Team leaders selected based on project phase

BIM Ex. Plan

rexus Trexis
Publizhed br,
Structural
Location: N
Time:
Topic P
Nexus team membess preseat Initisl Date Dawd

Patrick Allen By inifizling and dating above, all Nexus team members present, and any guests present, agree o being present 3t this
offici

Mechanical ol m— -

Melanie Fonner
Brad Frederick

Brian LaChance
Michael Palmer

Guest(s) present: Name
. h .
Lighting P
(BB

1.2 New Business
121

1.3 Team Schednule
131

Construction S

141

15 Constmetion Management
151

1.6 Stemetuzal Engineeing
161

Precedents

1.7 Mechaniica] Engineesing
17.

1.5 Lighting / Electrical Engineering
181

1.9 Futire Business
191

Modeling




VDBXUS

Mission

BIM Ex. Plan

Structural

Mechanical

Lighting

Construction
Precedents

Modeling

Team Meeting Schedule

Sunday

Monday

Tuesday

Wednesday

Thursday

Eriday

Saturday

8:00

8:30

9:00

9:30

10:00

10:30

11:00

11:30

12:00

12:30

1:00

1:30

2:00

2:30

3:00

3:30

4:00

4:30

5:00

5:30

G:00

G:30

7:00

NEXUS

Construction Managers

7:30

Structural Engineers

8:00

Mechanical Engineers

Lighting / Electrical Engineer
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Meeting Types

Meeting Type Project Stage FrequencylParticipants] Location

BIM Execution Plan Presentation -# 1 5% [/ week All 333 Sackett
3D Coordination Presentation &3 3x /[ week All 334 Sackett
Structural Analysis Presentation #3 3x / week All 333 Sackett
Lighting Analysis Presentation #3 3x /[ week All 336 Sackett
Mechanical Analysis Presentation &3 3=/ week All 337 Sackett
Energy Analysis Proposal Presentation | Ix [ week All 338 Sackett
Sustamnabiity (LEED) Evaluation Presentation #3 2% [/ week All 339 Sackett
Phase Planmng (4D Modeling) Proposal Presentation | 3x / week All 340 Sackett
S.F. / Detailed Cost Estimation Presentation #2 3x /[ week All 341 Sackett
Existing Conditions Presentation #1 3x /[ week All 342 Sackett
Record Modeling Proposal Presentation | Ix [ week All 343 Sackett

Presentation #1 2% [ week All 344 Sackett

Site Utilization Plammlg
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PRIORITY POTENTIAL BIM UsEs
BIM Ex. Plan | DAL G _ WAL
Engineering integration through multi- Design Reviews
disciplinary collaboration
Structural s ——— 1 : L
Whole-building constructability and operation 3D Coordination
: Fluid transfer and comprehension of information Phase Planning
Mechanical
. Short term and lifecycle cost benefits Cost Estimation
Lighting LEED certification Sustainability Evaluation

Construction

Precedents

Modeling
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BIM Roles

MECHANICAL ENGINEERS

Utility Available and Capacity
Mechanical System Options
Mechanical System Space
Requirements

Mechanical System Selection
Preliminary Mechanical System
Design

Energy Model Review

Final Mechanical Design
Updated Energy Model

STRUCTURAL ENGINEERS

Geotechnical Report
Preliminary Base Model
Structural Systems Options
Structural System Selection
Preliminary Structural System
Design

Final Structural System Design

CONSTRUCTION MANAGERS

J » BIM Execution Plan \
/ - Site Investigation \
| = Utility Tie-in Points \
| = Constructability Input |
| + Preliminary Estimate

| + Preliminary Schedule |
« Site Logistics Input
+ Value Engineering
+ Final Estimate

» Final Schedule

4D Modeling

NEXUS

Precedent Research
Engineering Goals / Criteria \
Work Flows \
Multidisciplinary Integration

Systems Integration |
Sustainability Work Plan |
Sustainability Strategies
LEED Certification Analysis
Final Project Documentation

LIGHTING / ELECTRICAL
ENGINEER

= Utility Availability and Capacity

+ Daylighting Options

+ Lighting/Electrical System Selection

+ Preliminary Lighting/Electrical
System Design

+ Site Lighting Design

* Energy Model Review

* Final Electrical Design

+ Detailed Lighting Design

Updated Energy Model
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Mission
Presentation #1 | Presentation #2 | Presentation #3 | Proposal Presentation | Written Submussion | Final Presentation
14 September 2012 3 October 2012 24 QOctober 2012 12 November 2012 22 Febmary 2012 3-5 Aprd 2012
BIM Ex. Plan | [Desiza Review |
|3D Coordination
Structural [Structural Analysis |
[Lighting Analysis |
Mechanical [Mechanical Analysis |
|Energ},7 Analysis |
Li g ht| ng |Susta.inabi]ity (LEED) Evaluation ‘
|Phase Planning (4D Modeling)
. SFE. / Detailed Cost Estimati
Construction e |
Existing Conditions |
Record Modelin
Precedents | g
Site Utihzation Planmng

Modeling
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BIM Uses Analysis

BIM Goal Use Analysis Worksheet

] ] BIM Use Project Disciplines | Discipline Necessary Data
M I SS I O n Importance | Involved ] Importance -
High / Med / High / Aled /
Low Low
Design Phase
BI M Ex. P I a n CM ng:."l Constn‘,crabﬂ{r_\' input to design models
Desien Review Hik SE High Structural design models
csign Review e ME High Mechanical design models
LE High Lighting / Electrical design models
St t I CM High Design models
ru C u ra 3D Coordination High SE High Des?gn models, ETABS and SAP models
ME High Design models
LE High Design models, ceiling plans
h " I Structural Analysis High SE High Local codes, ETABS and SAP models
IVI e c a n I Ca Lighting Analysis High LE High AGT and Daysim models
Mechanical . . - . .. .
Analysis High ME High Enerpy model and equipment sizing and selection

Preliminary Vasar model and later more accurate

L | g h t | n g Energy Analysis High ME High energy model
LE High AGI - lighting power density information
CM High Materials and energy data
Sustainability Hiet SE High Material efficiency data
. (LEED) Evaluation et ME High Energy model and JAQ information
CO n St ru Ct I O n LE High AGI and Daysim analysis
Phase Planning (4D ) . )
Modeling) High CM High Design models, project schedule
S.F. / Detailed Cost
/ -etan co oS High CM High Materials, building statistics
Precedents Estimation
[Existing Conditions Med cM Med Site data .
SE Med Ggeotechnical report
CM Med 4D coordimated model
SE Med Structural and ETABS model
H R d Modeli Med
M O d e I I n g eco odelng © ME Med Model and equipment selection
LE Med Analyses and models
Site Utilization High oM High Site layout, equipment, material laydown, project

Planning schedule
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Information Exchanges

1. Vasari / Ecotect / Green Building Studio —
preliminary energy analysis using basic Revit models
to determine: internal loads, solar heat gain;
opportunities for energy savings and sustainable
practices

2. Comfen — used for glazing analysis / selection

3. Trane Trace / Carrier - HAP — energy model to
design conceptual building to analyze building loads
and total energy usage

4. Trane Topps — equipment sizing / selection

5. Ductulator — use loads to size ducts

6. AutaCAD — floor, wall, and window areas for future
madels

7. Revit MEP — exterior wall R-values; layout
mechanical room; duct installation

1. ASCE 07-10 — wind and earthquake load
provisions

2. AISC Steel Manual — member load calculations
3. ACl 318-11 — concrete member design

4. STAAD / SAP2000 — analyze individual systems
and components {2D); remodel systems from
Revit; load calculations performed

5. ETABS —analyze global structural systems and
components (3D); load calculations performed

6. Revit Structural — simultaneous design with all
other disciplines

MECHANICAL
ENGINEERS

STRUCTURAL
ENGINEERS

CONSTRUCTION
MANAGERS

LIGHT. / ELEC.
ENGINEER

1. MSWord — BIM Execution Plan updates, meeting
minutes

2. MSProject — scheduling

3. MS Visio — BIM Execution Plan maps

4. MS Excel — spreadsheets

5. MS PowerPoint - presentations

6. AutoCAD — constructability and value engineering
input; site logistics layout

7. Revit Architecture — modeling; constructability and
value engineering input; quantity takeoff

8. RSMeans — cost and schedule data

9. Navisworks — import Revit models; clash detection;
4D schedule model

1. AutoCAD — madel areas based an floor and ceiling plans;
used to import into other softwares

2. AGI32 — import AutoCAD drawings; assign reflectance to
surfaces; impart |ES file from internet; analyze footcandle
calculations

3. DaySim — import AutoCAD drawings; import material,
occupancy, and weather files; analyze footcandle levels,
energy savings through incorporation of luminaire IES files;
daylighting calculations

4. Revit Architecture — lighting plans

5. Radiance — import AutoCAD drawings; renderings of
daylighting

6. 3ds Max — import Revit and IES files; interior renderings
7. Photoshop — lighting and building schemes analyzed
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Team Overall Process Map

Cost

Construction.

Managers

Estimation,
4D Modelise

Mission

BIM Ex. Plan

Structural

Mechanical

Site Utilization
Planning

Presentation Presentation Proposal Written i
Li h t i n #2 #3 ‘ Presentation Submission -
g g 3 Octoher 2012 24 October 2012 12 November 2012 22 Feboary 2012

Site logistics Revit and Revit and
plans, cost Navisworks Navisworks
models, cost models, detailed

and schedule cost, schedule

CPEP
Website

Precedents

Wasar, Ecotect,
Green Building
Studio models

AuoCAD,
AGI32, DaySim
models

Modeling
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Mission
INTERNATIONAL
INTERNATIONAL MECHANICAL CODE INTERNATIONAL
ENERGY 2009 FUEL GAS CODE
BIM Ex. Plan o

CONSERVATION

CODE 2009
A ~
INTERNATIONAL
INTERNATIONAL

PLUMBING CODE
WILDLAND-URBAN 2009
Mec h an iC a | INTERFACE CODE PENNSYLVANIA y
2009 UNIVERSAL
CONSTRUCTION CODE INTERNATIONAL )
Li h ti n PERFORMANCE CODE
g g R;NTERNATIOEIAL | FOR BUILDINGS AND
SIDENTIAL CODE FACILITIES 2009
_ 2009
Construction p
INTERNATIONAL INTERNATIONAL
BUILDING CODE FIRE CODE 2009
Precedents 2009
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Mission Reading monthly wind speed information Local Considerations

Avg. Wind Speed B Max. Wind Speed Min. Wind Speed

24Mph

BIM Ex. Plan * Seismic

18Mph M\//}\/ e 65 psf roof live load

EMph {r____._.-—o————cf‘———-c--...________r
r——

OMph

Geotechnical Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec

Mechanical

Design Wind Speed: 90 mph * Sinkholes
— —— — — * Subsurface improvement:
* Compaction Grouting
* Excavation and
replacement
* Driven piles and pile caps
* Bedrock 20’-30’ below grade
* Existing fill useable as backfill

.‘-’7‘_ f‘

Lighting
Construction

Precedents

) J ST L LA 3
0.2 Sec Spectral Response
Acceleration: 25% g Acceleration: 6% g

Modeling
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Mount Nittany Elementary School Millmont Elementary School

nghtmg State College, PA Reading, PA

Construction

Structural Framing

Precedents * Structural steel framing is the most common framing
method for elementary schools in Pennsylvania

* A small number of schools are also constructed using

Mode“ng reinforced concrete, wood, or masonry structural framing
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Mechanical

Penn State Department of Climatology

WIND SPEED
(Kniots)
»=22
17-21
11-17
7-1
4-7
0-4
Calms (0-2):
26.20%
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Mechanical

Reading 4 NNW, PA

M iSS i on Latitude: 40°25'00" Longitude: -075°56'00" Elevation: 360" |D: 367322
11p..dJan  Feb  Mar Apr  May Jun Jul Aug Sep Oct Nov Dec

100 High & Low P
<o Temperature®F ’n
BIM Ex. Plan B

f‘dﬁ\ 5‘;

Structural 0

Construction

eo| (inches)

10 i

a
m i &
100, . 10 ,

=0 Cooling & Heating i

i i s0 Degree Days -

Lighting NS ———

‘-:; / ;G
0D . . 1.0

o| Precipitation

0.60 0. 61

Precedents 0.0 0,40

I E{ . ; [0 s e Bt — Np— E\ . ; [;’

M 0] d e I n g " Jan  Feb  Mar Apr  May Jun Jul Aug Sep ©Oct Nov Dec 900
Winter Spring Summer Autumn

ChartsGraphsDiagrams.com
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Lighting

http://www.boora.com/files/64961232133930Clackamas-
High-School--Daylighting-Skylights-Hallway.jpg

http://www.gauinc.com/wp-content/uploads/2012/06/LED-classroom.jpg

/ Electrical

7 RE B B | ZIGER/SNEAD
http://www.zigersnead.com/blog/wp-content/uploads/2010/02/ZigerSnead Friends-
School-of-Baltimore-Dining-Hall Image-04.jpg

e? nd o

http://www.finelite.com/images/sustainable-hprled2x2.jpg
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City of Reading Zoning Map
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Construction Management

Building Gross SF: 90,521
Building Perimeter LF : 1,215
Site Perimeter LF: 3,110
Classrooms: 38
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Construction Management

Mission
BI M EX' Pla n §27-804. R-3. Residential District
1.  Dimensional Requirements.
St ru Ct ura I Uses Min. Lot Max. Max. Max. Min. Min. Min. Rear Min. Side Yard
Size Bldg. Imp. Height Lot Front Yard fard Setback (each)
Sq. Ft. Cov. Cow. Width Setback Setback
Sk bk
M ec h anica I Place of Worship, Cemetenes and
Private or Public Schools 20,000 50% T5% 60 125 5 30 10
Li g htin g City of Reading Zoning Ordinance

Construction

Precedents

Modeling
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Daylight Autonomy Targets

Structural

P.S.2 S‘traten Island, NY — SOM

Mechanical

ENERGY STAR

White Reflective White Reflective
Membrane Roof r j Membrane Roof.

Lighting

Daylighting

Light Shel f
K ight Shelves & Solar Tube i Solar Tube)'

Construction

1 | ) i -
P — o | i | BB e i
= : ™ 1 - .
( ICF Exterior Wall K ICF Interior Wall GREENGLA Energy Efficient ICF Interior Wall j Energy Efficient

Certified Finishes Lighting Glazing
ICF Exterior Wall

Modeling

Richardsville Elementary School, KY — Sherman, Carter, Barnhart
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