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Sustainability System:
* LEED Gold Certified

* Increased Roof R-Values
* Green Roof System

* Solar Array System

* High Performance MEP Systems
+ Construction Waste Management

MEP Systems:

* HVAC System- Water Source Heat Pumps
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and Time On/Off Control
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Executive Summary

This proposal includes opportunities available for analysis on the State College Area High School
project located in State College, Pennsylvania. These analyses will be performed to decrease costs,
acceleratethe schedule, and provide a better quality building for all the stakeholders. This proposal
includes four different analyses and they are as follows; design of interior walls partitions, existing roof
redesign, SIP schedule for interior finishes on Pods A-D, and safety provisions during construction while
school is in session. The Master Class, AE 570, will help in developing the SIP Schedule for PODs A-D. This
class incorporated concepts of lean construction tools and how to minimize waste on a project.

Analysis 1: Design of Interior Walls/Partitions

Most of the interior walls are structural bearing CMU walls. In order to save time and money, the
interior walls could be redesigned to structural metal studs. This in turn will increase productivity of the
structure, and allow for cost and schedule savings. The structural costs directly go down, while indirectly
the overall cost is affected because of the increase labor and material costs for drywall. The direct
structural savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot.
The direct structural schedule savings is 101 days but due to the additional drywall the schedule savings is
76 days.

Analysis 2: Existing Roof Redesign

Saving time on this project is crucial, but it should not be at the sacrifice of the quality of the school.
The existing one story roof will have to be redesigned due tothe additional snow load it will be
experiencing from the new adjacent 3 story building. The existing plan right now is to add in the same size
joists next to the existing ones. This is a logistical problem, maneuvering them through the building and
installing the joists in place. To save time the roof should be demolished and new steel joists should be
set. This in turn would accelerate the start of the MEP trades provide a betterquality project in the long
run.
Analysis 3: SIPS- Interior Finishes Pods A-D

The interior finishes for the State College Area High School project will play a very crucial part inthe
buildings completion. The schedule for the project cannot be deviated from due to the school calendar.
To ensure the deadlines are met, a SIP Schedule will be developed for the interior finishes in PODs C-D.
This will accelerate the schedule and if any delays were accrued earlier in the project. A total of 4.5 weeks
were taken off the original finish schedule resulting to about a 14.5-week duration to finish Pods C and D.
Multiplying this out through Pods A and B, 9 total weeks will be saved on the schedule.
Analysis 4: Safety Provisions during Construction while School is in Session

Construction safety is always a top concern on any project. Research into this critical issue involving
safety will explore different safety provisions and mechanisms to ensure the jobsite is safe while working
concurrently when school is in session. The research focused on a case study of the State College Area High
School. There are a number of provisions and regulations that must be abided by. In order to achieve these
provisions and regulations successfully there needs to be quality controls in place.
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Existing Conditions

The existing High School consists of the North Building and South Building. Westerly Parkway divides
these two buildings as well as the campus, which provides access to the North and South Buildings. Both
buildings are more than 59 years old and serve as a high school for the community. Currently the North
building serves 11" — 12" grades and the South building serves 9" — 10" grades. The campus sits on 79.2
acres between the North and South buildings. The North building has 258,398 square feet and the South
Building has 191,280 square feet. At the completion of this project the South building will be about 3
times the size of the North building.

Project Delivery System

The procurement method for this project was Design-Bid-Build. Massaro was selected by State College
Area High School by a price proposal and qualifications. The organizational structure is construction
management agency with multiple-prime contracts. Massaro oversees the construction process working
with State College High School directly. The contracts held with the State College Area High School are a
fixed fee contract with the architect, lump sum contracts with the trades, and a service agreement with
Massaro Construction Group.

Lump Sum

Fixed Fee

Service Ag;

D

.iz::T‘RLECE;ZONRBAUCN&ASSOCIAYES & Massaro
CON UCTION GROUYS

MEP Engineer
Centerpoint

Mechanical
Structural Engineer
Centerpoint

Civil Enginear
ELA Group

[
g

Food Service Consultant

Mcrariond
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Staffing Plan

Massaro Construction Company staffed this project in a traditional structure. At the top there is Dan
Kiefer, Director of Preconstruction, who will oversee the project from beginning until the end. Tim Jones,
project manager, Ryan Cole, BIM manager and project engineer, Keith Kephart, senior site manager will
stay on the project from start to finish. The project manager and site managers will be in the same office
which will promote collaboration among the office and field teams and various trades that talk to these
two positions frequently. The project staff will continually grow as the project really gets off its feet by
hiring assistant superintendents and more project engineers. Additional resources if needed are the
president of the Massaro, vice president of construction management services, senior project engineer,
and safety director.

Dan Kiefer Kevin Nestor Tim Jones
Director. Preconstruction Proiect. Executive Project Manoger

George Knoll
Senioricod MEP Estimotor

Mariela Viloria Ryan Cole
Leod Estimator QI AMoncger & Propce Enginees

Keith Smih
Senior Site Manager

Addtional Resources

joseph A. Massaro il Christopher J. Lasky Narcy Gorgas Crystal Schafer

President VP, CM Services Senior Project Engineer Safety Director
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Final Report

Summary Schedule

Phase 1 will consist of new construction in the South parking lot. During this period, classes will be
held in the existing South Building from October 2015 to June 2017. Phase 2 will consist of renovations
and additions to old portions of the South Building with classes in the new South Building. Phase 2
construction will be from June 2017 to August 2017. The North Building will be demolished and rebuilt for
phase 3, which will complete the State College Area High School project in July 2018.

1
»
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Cost Analysis

The total value of the project right now is $117,003,000. The south building is $101,235,000. This price
consists of new construction, demolition, and renovation. The price per square foot is around $207.36,
which is less than the RS Means predicted square foot value of $211.56 per square foot. The RS Means
total value for the south building is $103,281,318.94. This is $2,000,000 or 2% off from what the actual
project costs are. One of the main discrepancies between the actual project cost and RS Means predicted
value is renovations are not taken into account. 58,000 square feet of renovations in the south building
could skew the numbers some because RS Means is treating that as new construction at $229 per square
foot, in reality it would be less than that because it is a renovation which would entail a lower square foot
cost. Also the actual construction costs differ from the RS Means construction costs because the
superstructure, exterior enclosure, interiors, and HVAC were much more as a percentage. The total
project costs came into agreement with RS Means because site work, general requirements, and
contingencies were added in.

3 State College Area High School
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Lighting/Electrical

The South Building will consist of two new separate electrical services installed at 400A, 480V, 3-phase,
4-wire. New transformers will be installed to feed the new switchboards. The existing electrical services
will remain live until construction is completed and the two new services are ready to be operable. The
lighting throughout the building will meet LEED Gold Criteria such as: LED type fixtures, foot candle levels,
vacancy sensors, etc. The interior and exterior lighting control system will be monitor by manual and
automatic controls with the automatic controls consisting of: mounted occupancy sensors, day light
harvesting, and time on/off control.

Mechanical

Since there is renovation and new construction all the existing HVAC equipment, piping and associated
controls will be removed and replaced with new systems. HVAC system will be water source heat pumps.
Classrooms will be served by 3.5 ton units with ductwork distribution to ceiling diffusers. Auditorium and
Cafeteria will be served by water source heat pump rooftop units. Energy efficient methods of ventilation
will be required for LEED Certification and therefore energy recovery wheels with 70% minimum
effectiveness will be used.

All the plumbing fixtures shall be installed to meet ADA standards where required. Hot water will be
distributed throughout the building at 140 Degrees Fahrenheit and controlled at each individual fixture.
Also, a return hot water loop will be installed and controlled according to the occupancy schedule.

Structural

The foundation is a typical spread footing with an allowable bearing pressure of 3,000 psf. Footings
that experience poor soils will be removed and replaced with structural fill. Any limestone present that
shows high risk of sink holes will result in pressure grouting to secure the existing soils.

The main structure will consist of masonry bearing walls with steel joists spanning the horizontal runs.
The load bearing walls will be 8”7, 12”, or 16” concrete masonry units. The first floor will consist of a
concrete slab on grade with a minimum thickness of 4”. Elevated slabs will be constructed of concrete
over a composite metal deck with a minimum total thickness of 4” with fiber reinforcement. Elevated
floors will be supported by steel joists bearing on masonry walls. The steel joists are K and LH Series
fabricated.

Building Facade System

The facade of the structure is mainly composed of aluminum storefront system and manufactured
brick material. As part of the sustainable design sunshades will be incorporated into the design. There will
be an upgraded 3 inch cavity spray foam insulation that will increase the R-Value on the CMU wall. The

perimeter walls are composed of 3” insulated metal panel system, 3 5/8” metal studs, 8” CMU, and 5/8”
GWB on 1 5/8” metal studs.

4 State College Area High School
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Sustainability System

The goal of the building process was to create and obtain a LEED certification through the United
States Green Building Council of LEED Gold. Some of the means by which this rating will be achieved
include the coordination of increased roof R-values, green roof system, solar array system, high
performances building systems such as the MEP systems, and construction waste management.

Fire Protection

The fire protection system for State College Area High School is a wet and dry system that employs
automatic sprinklers attached to a piping system containing water and/or compressed air. Sprinkler
protection is based on light hazard (225 SF per head) and ordinary hazard (130 SF per head) criteria.

Telecommunications

There is an existing district wide data center located in the North Building. As part of the summer
project, Massaro rerouted conduits through the North parking lot and across Westerly Parkway so it will
hit the new MDF room in the South Building. During construction, temporary connections will need to be
made in the South Building to existing IDFs and the new MDF to allow service to remain in the occupied
parts of the school. Additionally, the Data center in North will be moved to its new location over a span of
months to limit disruptions.

Storm Water Management System

Storm water detention basins will be used during construction to hold water run off on site. This
will ensure streams and inlets are not contaminated due to the site run off. Trench drains, water quality
structures, and energy dissipaters will be used where necessary.

5 State College Area High School
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Analysis 1: Design of Interior Walls/Partitions

Problem Identification

The interior & exterior walls are CMU bearing walls supporting steel joists. The CMU walls account for
much of the masonry work on the job. The mason contractor will have the exterior and interior CMU walls
and brick veneer to erect. The mason should only have to concentrate on the exterior CMU walls with
brick veneer. CMU walls are lengthy tasks to construct and can be more costly to other alternatives like
structural metal studs. If the masons could focus on the exterior walls while another contractor could
focus on the interior walls then the structure would go up quicker.

Process

The goal of this analysis is to evaluate the interior structural system. In order to develop this analysis
the cost and schedule will need to be analyzed for the structural metal stud system. To develop the cost
estimate the necessary materials must be determined, size gauge for the structural metal studs for the
1st, 2nd and 3rd floors and the materials needed to install the wall. To analyze the schedule, production
rates and crew sizes will have to be evaluated to determine the daily output per day. Determine if there
are any other associated costs with changing the structural system. The cost and schedule will be
contrasted to the original structure type to determine if there were any cost or schedule savings.

Cost Analysis

The materials in the structural metal stud system have metal studs, fasteners, assembly screws, and
bracing that need to be quantified and priced. The breakdown of these items can be found in Table 1.1.
The total cost for changing the interior CMU walls to structural metal stud system is $2,322,630. The
exterior walls and auditorium walls will remain load bearing CMU walls. The cost per square foot for the
structural metal stud walls is around $5.16 compared to the structural CMU walls at $12 per square foot.
The direct structural savings is around $7 per square foot. This is not a true number in regards to costs for
changing to a new system because there are additional items that are affected. Some walls will need
additional material for finishing and to create a sound barrier between loud spaces and classrooms. This
study is more develop in the Acoustical Breadth. One item that will be affected dramatically is the amount
of drywall that will now be needed. The CMU block was primed and painted right on the face and did not
need any additional materials.

To calculate the additional costs, the drywall procures a material rate of $50.46 and a labor rate of
$1.15 per square foot. A total of 336,500 square feet of additional drywall is needed. The extra cost that is
obtained from this is $541,765. Adding this to the structural metal stud system the overall price for

6 State College Area High School
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Final Report

installing the metal studs plus additional drywall is $2,864,395. The total cost per square foot including
the additional drywall expense is about $6.50. This concludes that the overall savings is about $5.50 per
square foot. Quantities were first derived from the construction drawings while pricing was then
determined from online resources and RS Means cost data.

Table 1.1: Structural Metal Stud Wall Cost Breakdown

Item Length Number‘ Unit ‘Material Cost [Material Total‘LaborCost Labor Total Total Cost

Metal Studs 12"0.C. w/ Channels

16 GA 39100 | | LF [$  24.00][$ 93840000 $ 22.00] $860,200.00 | $1,798,600.00

Fasteners

Fasteners | 105 | Bx |$ 6400]$ 672000]$ 2200]$ 231000]$ 9,030.00

Assembly screws

Assembly screws | 200 | Ea [$  23.00]$ 460000]$ 2200|$ 440000[$ 9,000.00

Bracing

Metal Stud Bracing 11500 | | tF [$  2200]$25300000]$ 22.00] $253,000.00 | $ 506,000.00
Total $2,322,630.00

Schedule Analysis

With the schedule being a very important factor in this project, it is imperative to find ways to
decrease the schedule without decreasing quality. The current structural system is scheduled to take 455
days which includes some time for MEP rough-in since those two activities have to work concurrently. The
structural metal stud system is excepted to take 405 days. The quantities were based off the construction
plans broken into 10 sections. The construction duration is based off a crew size of two workers with a
daily crew output of 34 linear feet per day. The daily output is minimum per crew because the studs will
be placed 12 inches on center. A company installing structural wall systems would be able to put at least 3
crews on site until their job is finished. This data is represented in Table 1.2. Table 1.4 compares the
original project schedule of 455 days to install the CMU walls to the structural metal stud system of 405
days per section. An important item to note is when installing structural CMU walls the rough-in MEP
systems go along with the construction of the CMU walls. When installing structural metal stud walls the
walls must go up first then the MEP trades come in after instead of working concurrently. The MEP trades
will be able to work right behind the structural metal stud crew concurrently while the floors are being
formed and poured, just not in the same area. Since the structural walls are a critical path activity every
day saved will result in turning over the project earlier. This will result in general conditions cost savings.
The added schedule time will result from hanging additional drywall. This is referred to in Table 1.3. To
install the additional drywall the duration is 100 days. This duration does not increase the schedule 100
days because the drywall trade will be able to hang and finish right after the MEP rough-Ins. The drywall
trade’s daily output per hour doubles what the structural crew can do per linear foot based off 10 foot
ceilings. If the drywall crew starts while the structural metal crew is half way done they should be able to

7 State College Area High School
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finish close to the same time. To give float for the drywall crew, a 25 day extension can be added to the
schedule.

The Gantt Schedule shows how the schedule will operate. The schedule will be 405 working days if
each building section started when the other finished. The Gantt Schedule represents the flow of work.
When moving to a different floor the workers will be able to start- to- start from the previous section. For
example ID 3 shows 2SS + 13 days. This means that pod A 2nd floor will start 13 days after pod B 1st floor
starts. This saves 4 days between these two activities because it is not a finish to start relationship. While
taking this into consideration the duration to install metal studs would decrease to 354 days. The
additional 25 days for the drywall crew will total 379 days. This results in a schedule savings of 76 days.

Table 1.2: Durations for Metal Stud Walls

A LF 5000 2 34 3 6 4 392.16 49.02
B LF 5600 2 34 3 6 4 439.22 54.90
C LF 5600 2 34 3 6 4 439.22 54.90
D LF 5600 2 34 3 6 4 439.22 54.90
E1l LF 3100 2 34 3 6 4 243.14 30.39
E2 LF 3700 2 34 3 6 4 290.20 36.27
F1l LF 1500 2 34 3 6 4 117.65 14.71
F2 LF 4300 2 34 3 6 4 337.25 42.16
G1 LF 3900 2 34 3 6 4 305.88 38.24
G2 LF 3000 2 34 3 6 4 235.29 29.41
Total 404.90

Table 1.3: Durations for Drywall Installation and Finishing

A SF 46000 2 675 5 10 84 109.04 13.63
B SF 44500 2 675 5 10 84 105.48 13.19
C SF 44500 2 675 5 10 84 105.48 13.19
D SF 44500 2 675 5 10 84 105.48 13.19
E1 SF 24000 2 675 5 10 84 56.89 7.11
E2 SF 24000 2 675 5 10 84 56.89 7.11
F1 SF 9000 2 675 5 10 84 21.33 2.67
F2 SF 41000 2 675 5 10 84 97.19 12.15
G1 SF 34500 2 675 5 10 84 81.78 10.22
G2 SF 24500 2 675 5 10 84 58.07 7.26
Total 99.70

8 | State College Area High School
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Table 1.4: S-F Durations for CMU vs. Metal Stud

A 65 49.02
B 75 54.90
C 75 54.90
D 75 54.90
E1 20 30.39
E2 25 36.27
F1 10 14.71
F2 45 42.16
(cil 40 38.24
G2 25 29.41
Total 455 404.90
Fig 1.1: Gantt Schedule
10 [Tk Name Durston  Start Finizh Predecezors nd Quarter | 3rd Quarter 'm-cuggg | 1= Quarter | 2nd Quarter
| | M| Apr | May Jun | Jul | Aug  Sep | Oct | Nov | Oec | Jan | feb MugMa_y_le M M Sep Ck_x__
1 Pod Alst Foor Install Maetal Studs 17 days Thu 3/24/16 Fri4/15/16 Cd
1 pod B1st Foor install Metal Studs 19days  Mon4/18/16 Thu5/12/16 1 ’*-4
3 pod A 2nd Floor install Metal Studs 17days  Thu 5/5/16  Fri5/27/16 255413 days —Gaa
4 Pob B2ndFloor install Metal Studs  19dsys  Mon5/30/16 Thu 6/23/16 3 £a
S Pod AdrdFloor mstall Meta Studs  17days  Thu 6/16/16 Fri7/8/16  455+13 days )
& Pod B3rd Floot Install Metal Studs 19days  Mon7?/11/16 ThuB/a/16 5 a
7 Pod € 15t Floor install Metal Studs 19days  Fr8/5/16  Wed 8/31/16 6 [
& Pod D1stFloor instal MetalStuds  19days  Thu9/1/16  Tue9/27/16 7 £.a
% pod C2ndFlcor mstall Metal Studs ~ 19days  Tue 9/20/16 Fri10/18/16 BSS+13 days —GaD
10 pod D zodFloor mstall Metal Studs  19days  Mon 10/17/1¢Thu 11/10/16 9 ta
11 Pod C3rd Foor Install Metal Studs 19days  Thu 11/2/16 Tue 11/26/16 1055¢13 days caa,
12 pod D3rdFloor install Metal Studs  19days  Wed 11/30/1¢ Mon 12/26/1€11 .3
"3 Area F1 instal Metal Studs 15days  Tue 12/27/16 Mon 1/36/17 12 £a
33 area F2 Instal Metal Studs a3days  Tue 1/17/17 Thu3/16/17 13 [~
15 |area G2 install Metal Studs W0days  FR3/17/17  Thu8/27/17 18 =3,
16 Area £2 15t Floor install Metal Studs  19days  FA4/28/17  Wed 5/24/17 15 E.a
T Area €2 2nd Floor mstall Metal Studs  18days  Fri 81217 Tue 0/6/17 1655410 days waI
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Conclusion and Recommendation

After completing the cost and schedule analysis changing the interior CMU walls to structural metals
studs will result in schedule and cost savings. Directly the structural costs go down but indirectly the
overall cost is affected because of the increase labor and material costs for drywall. The direct structural
savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot. The
schedule can only move as fast as the resources available let you. This means that if the structural metal
stud contractor is down a crew due to iliness the schedule will fall behind because the resources are not
available to keep up with the necessary daily output needed to keep schedule. The direct structural
schedule savings is 101 days but due to the additional drywall the schedule savings is 76 days. One reason
the school district might not have went with a system like this is durability. CMU walls do not wear and
tear like drywall does.
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Acoustical Breadth
Sound Transfer differences between CMU Walls and Structural Metal Stud Walls

Research

There are standards in today’s industry that regulate how much sound can pass or be transmitted
through walls, ceilings, floors, etc. This is standardized by the sound transmission class (STC) which is a
single number rating of the sound transmission loss (TL) of an assembly measured at standard one-third
octave band frequencies. STC levels depend on what noise levels will be occupying the room. The
American National Standard for Acoustical Performance Criteria, Design Requirements, and Guidelines
for Schools specify the STC value in which specific rooms must have. Table B.1 shows music rooms have a
recommended STC value of 60.

Table B.1 — Minimum STC ratings recommended between an ancillary space and an adjacent

space
Adjacent space
Recelving ancillary Corridor or staircase *, Office or | Mechanical equipment
learning space common-use, and Music room ", cafeteria,
conference
public-use toilet and room ) gymnasium, or indoor
bathing room " swimming pool
Corridor used as ancillary 45 60° 459 559
learning space

Music room 45 60 60 60
Office or conference room 459 609 459 60

a) For corridor, staircase, office or conference room walls containing entrance doors to the ancillary leaming space, the STC
rating of the basic wall, exclusive of the door, should be 45. The entrance door should conform to the requirements of 5.4.2.4.
b) The STC rating for an ancillary spaceftoilet partition does not apply when the toilet is private and connected to a private
office. An STC rating greater than 45 may be required for separating a quiet office or conference room from a common-use or
public-use toilet or bathing room.

c} When the corridor will not be used as an ancillary leaming space, the minimum STC rating may be reduced to not less than
45. Use of commidors as ancillary learning spaces should be avoided when they are located next to the noisy spaces indicated in
the table by the high STC ratings.

d) When acoustical privacy is needed for conversations in an office or conference room, the minimum rating should be a
composite STC of 50 instead of 45 that includes the effects of any doors or windows etc.

€) An STC rating of 60 is justified to prevent the music space from interfering with hearing in the office or conference room.

f) Isolation between ancillary learning spaces and mechanical equipment rooms is dependent on the noise level in the
mechanical equipment room and can be less than STC 80 in some cases but should never be less than STC 45.

g) The STC rating of 80 does not apply when the office is for the music teacher and opens to the music room.

11 State College Area High School
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Final Report

Analysis

”n

For this analysis the original wall system between the music classroom and the band room consist of an 8
CMU on the music classroom side with 3” mineral wool insulation in the middle and 12”7 CMU wall on the
band room side as seen in Fig 1. This wall will be compared to the new structural metal stud wall being
studied as the new potential interior structural wall. The structural metal stud wall being studied will
consist of 24 gauge studs, 3 layers of 5/8” gypsum board on each side of 3-5/8” studs 24” O.C., with 3” FG
shown in Fig. 1.3.

Fig. 1.2: 3A3.16 Wall Section: Music
Classroom-Band Room

l'
/ ! Fig. 1.3: Designed Metal Stud Wall
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Final Report

Table 1.5 and Graph 1.1 show the STC value for the potential structural metal stud wall. This wall was
designed to meet the recommended rating of 60 STC. The graphs can be better represented in the form
of the tables to show the magnitude and number of deficiencies that are in the graphs. A deficiency
cannot be any higher than 8 and there can also be no more than 32 total deficiencies. The TL values are
given from Architectural Acoustics, Appendix J.

Table 1.5: Sound Transmission Class (STC): 24g studs, 5/8” GB (3+3 layers) on 3-5/8”
Studs 24” o.c., 3"FG

| stc 60 |

1/3

Octgve- Contour . . IYI.a\x
Band Level TL Deficiency | Deficiency

Frequency <8dB?
(Hz) (dB) (dB) (dB)
125 44 40 4 OK
160 47 47 0 OK
200 50 51 0 OK
250 53 55 0 OK
315 56 57 0 OK
400 59 60 0 OK
500 60 62 0 OK
630 61 63 0 OK
800 62 64 0 OK
1000 63 64 0 OK
1250 64 65 0 OK
1600 64 64 0 OK
2000 64 58 6 OK
2500 64 58 6 OK
3150 64 62 2 OK
4000 64 66 0 OK
TOTAL 18 0
Wall is STC: 60
13 State College Area High School
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Graph 1.1: Sound Transmission Class (STC): 24g studs, 5/8” GB (3+3 layers) on 3-5/8”
Studs 24” o.c., 3"FG
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Final Report

Table 1.6 and Graph 1.2 show the STC value for an 8 CMU wall. Table 1.7 and Graph 1.3 should the
STC value for a 12” CMU wall. Also since there is 3” wool insulation between the CMU walls it can be
determined that the STC value through this wall would exceed 60 in which the wall that is planned to be
built will be more efficient of blocking noise than the structural metal stud wall. The combined STC value
is around 60 for the structural metal stud wall. It is difficult to determine exact STC of an assembly without
physically testing it in lab setting. The measurements that are found in Appendix J are laboratory
measurements. All leaks are sealed and any flanking transmission is at a minimum.

Table 1.6: Sound Transmission Class (STC): Hollow (8”) Lightweight CMU

| stc 44 |

1/3

Octgve- Contour . . I}/I:ax
Band Level TL Deficiency | Deficiency

Frequency <8dB?
(Hz) (dB) (dB) (dB)
125 28 32 0 OK
160 31 32 0 OK
200 34 32 2 OK
250 37 36 1 OK
315 40 38 2 OK
400 43 40 3 OK
500 44 42 2 OK
630 45 43 2 OK
800 46 45 1 OK
1000 47 47 0 OK
1250 48 44 4 OK
1600 48 43 5 OK
2000 48 47 1 OK
2500 48 47 1 OK
3150 48 49 0 OK
4000 48 50 0 OK
TOTAL 24 0
Wall is STC: 44
15 State College Area High School
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Graph 1.2: Sound Transmission Class (STC): Hollow (8”) Lightweight
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Table 1.7: Sound Transmission Class (STC): Hollow (12”) Lightweight CMU

| stc 39 |

1/3

Octgve- Contour . . IYI-ax
Band Level TL Deficiency | Deficiency

Frequency <8ds?
(Hz) (dB) (dB) (dB)
125 23 29 0 OK
160 26 30 0 OK
200 29 31 0 OK
250 32 31 1 OK
315 35 34 1 OK
400 38 34 4 OK
500 39 35 4 OK
630 40 35 5 OK
800 41 33 8 OK
1000 42 35 7 OK
1250 43 41 2 OK
1600 43 45 0 OK
2000 43 48 0 OK
2500 43 50 0 OK
3150 43 52 0 OK
4000 43 54 0 OK
TOTAL

Wall is STC: 39
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Graph 1.3: Sound Transmission Class (STC): Hollow (12”) Lightweight
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Conclusion

Both wall systems will deliver the recommended STC values for music classrooms of 60 or above. The
existing design of the CMU walls will have a higher STC rating but there will be no adverse effect of
changing systems when it comes to sound transfer performance. The recommendation from this study is
that a music room should have a very high STC value. If the walls were changed to structural metal studs
then the wall needs to be designed to the STC value desired.
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Final Report

Analysis 2: Existing Roof Redesign

Problem Identification

The State College Area High School is comprised of demolition, renovation, and new construction.
There are areas that will experience additional snow loads on the roof. The existing one story roof will
have to be redesigned due tothe additional snow load it will be experiencing from the new adjacent 3
story building. While the old steel joists were not designed to carry additional snow load from the
adjacent stories there needs to be additional joists install. The existing plan right now is to add in the same size
joists next to the existing ones. This is a logistical problem, maneuvering them through the building and installing the
joists in place. To save time the roof should be demolished and new steel joists should be set.

Process

In section F2 in the South Building there will be demolition and renovation. Part of the renovation will
be adding additional joists to support snow load that will be experienced from larger stories from the new
adjacent construction. In order to install these new joists all the MEP systems will have to be dissembled.
This will allowed new systems to be installed with the updated building except the plan is not to update
the roof until further down the road. Logistically, this is not the best plan because there will be demolition
all around this area. Since the demolition will be in the same the joists could be replaced with higher
gauge to support the additional snow load and to update the roofing. Spending 120 million dollars on a
building and not update part of the roof sounds obscure. This should be one of the first items updated
before anything else.

The items that need to be analyzed in this study is to determine the cost of demolition. This includes
ripping out the existing steel joists and MEP systems. Evaluate the sequence of demolition and installation
of new roof. Determine production rates for demolition of the joists and installation of the new roof. Not
all the joists will be the same size but for scheduling and pricing simplicity the 12k1 series joists were
priced and scheduled to the production rate. Fig. 2.1 shows which area will require additional joists and
the proposed area for demolition. Quantities were first derived from the construction drawings while
pricing was then determined from online resources and RS Means cost data.
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Fig 2.1: F2- Redesign of Existing Roof Footprint

. .gee . @ 9 . 9©
L -

Cost Analysis

The cost breakdown of the proposed task can be found in Table 2.1. The total cost for demoing the
existing roof structure and replacing the roof plus joists is $510,057. A The Demolition cost does include
the demo and take away of the debris. This was the lowest line item at $15,717 and the highest line item
being the modified bituminous membrane roofing at $332,880. Massaro does not have a specific cost
associated with this activity in this stage of the project. The project manager and superintendent are
pushing to demo the existing roof and replace it to the school board, but in the end it will come down to
how the budget works out.
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Final Report

Table 2.1: F2- Redesign of Existing Roof Cost Breakdown

.. | Material Material Labor Equipme | Equipment
Item Amount | Unit Labor Total Total Cost
Cost Total Cost nt Costs Total
Demolition
Mixture of Types 50700 [ cF|[s - [ - |s o014]$ 700800[3$ 017]3 8619.00]$ 15717.00
Joists
12K1 Series 28 [ Ton|$ 1,625.00 | $ 45,500.00 | $248.00 | $ 6,944.00 | $107.00 | $ 2,996.00 | $ 55,440.00
Roof Decking
20ga- 50-500 squares 38000 | SF [$  1.94[$7372000]$ 031]$ 11,78000[$ 004 $ 1,52000] $ 87,020.00
Insulation
Fiberboard high density, 1/2" thick] 38000 | sSF [ $  030] $ 11,40000[ $ 020]$ 760000[$ - [ - |'$ 19,000.00
Roofing
Modified Bituminous Membrane | 38000 | SF [ $ 330 $125400.00 | $ 3.50 | $133,000.00 | $ 1.96 | $74,480.00 | $ 332,880.00
Total $ 510,057.00
Schedule Analysis

The new schedule duration for demoing the existing roof, roof structure and MEP systems, installing
new joists, and installing new roofing comes to 50 day duration. The Demolition and installing new joists is
scheduled to only take about 9 days. Massaro plans on cutting out the MEP systems while adding more
joists to support the additional load. Cutting the MEP systems out will be a strenuous task. Maneuvering
these joists through the school and up into place will take time. These activities will have to be sequenced
from start to finish and will result in at least a 3 week duration. The new plan with demoing the roof and
joist structure will allow the joists to be set then beneath the joists the MEP trades can begin and above
the joists the roof can be started. Allowing the MEP trades to start 11 days after demoing proves that this
could be a quicker construction process. Installing the joists, roof decking, insulation, and roofing can be
installed in a concurrent matter referred to in Fig 2.2. This will allow the new roof to be completed as fast
as possible while the MEP trades start rough-in. Demoing the existing roof and joist structural will allow a
higher quality job.

Table 2.2: F2- Redesign of Existing Roof Activity Durations

Activity Unit Take-off | Men per Crew | Daily Crew Output | Number of Crews Vet IO er? OUtPUt Per Hour t:\)kle‘:?f}(forf]é:\il)s D(Lli:?/:;zn
men/crew x #of crews daily output/8hr xoutput per hour) hours/8
Demolition cY 50700 18 5750 1 18 719 70.54 8.82
Joists Ton 28 13 15 1 13 2 14.93 1.87
Roof Decking SF 38000 5 4147 1 5 518 73.31 9.16
Insulation SF 38000 2 2600 1 2 325 116.92 14.62
Roofing SF 38000 2 2400 1 2 300 126.67 15.83

Total 50.30]
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Fig 2.2: Gantt Schedule
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Conclusion and Recommendation

The decision to modify the roof or to replace it is up to the school board. The concluding evidence
from this study is that the schedule would actually be decreased in the allowance to start MEP work. At
this time the costs cannot be compared due to not having an original cost breakdown. What can be
inferred from this analysis is that the costs will probably come out higher for replacing the roof and roof
structure. This will result in a higher quality project from the beginning for years to come.
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Structural Breadth

Analysis Determining New Size Joists due to Additional Snow Loads

Research

The State College High School
consists of renovations, demolitions, and
new construction; because of this the
existing roof structures will be
experiencing additional loads due to
drifting snow. This in turn will create
additional stress on the supporting joists
causing failure. To prevent this from
happening, a structural analysis will be
performed on the roof structure to
determine the new joists that are
needed. The highlighted area is where
the structural analysis will be performed.

Fig. 2.3: South Building Footprint

Fig. 2.4: Rendering of South Building
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Analysis

The existing roof structure that will be experiencing most of the snow drift will be the area highlighted
in yellow. This area will be experiencing 95psf of additional snow load due to the higher roof adjacent to
this area. The length of the space is 76.12 feet and the width is 12.7 feet. There are 19 joists space evenly
at 4 feet apart. The length of each joist will be 12.7 feet with a tributary width of 4 feet. Fig. 2.5 was used
to determine the materials that were used for the roof.

Dead Load:
e Metal Deck - 2psf
e Roofing - 2psf
e Rigid Insulation — 2psf
e MISC Dead Load — 10psf

Dr= 16psf

Fig. 2.5: 251.6 Roof Structure

b — T — — o —

ﬂ—'@ r| T 1T
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The first step will be determining the roof decking. When calculating the roof decking equation 1 and 2
are used. D stands for Dead Load and L stands for Live Load.

Wr=1.2D+1.6L (Equation 1)

Wy =L (Equation 2)

In Equation 1, D equals 16psf and L equals 95psf, in which Wy equals 171.2 psf. Equation 2, L equals
95psf which is the snow live load. Using Vulcraft Steel Roof and Floor Deck Catalog and the table for
Vertical Loads for Type 1.5B it was determine that the roof decking should be 1.5B19, Appendix C shows
the table that was used; 186psf is greater than 171.2psf and 250psf is greater than 95psf it is concluded
that the roof decking is 1.5B19.

Fig. 2.6: Section 4- S4.8
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To determine the steel joists equations 3 and 4 were used. D stands for Dead Load, L stands for Live
Load, and T,, stands for Tributary Width.

Wr=(1.2D+1.6L) x Ty (Equation 3)

W= (L) x Ty (Equation 4)

In Equation 3, D equals 16psf, L equals 95psf, and Ty equals 4 feet in which Wt equals 684.8plf.
Equation 4, L equals 95psf and Ty equals 4 feet, W, equals 380plf. Using the 42" Edition Catalog of
Standard Specifications and the table for Standard LRFD it was determined the joists to be a 12K1.
Appendix D shows the table that was used; 825plf is greater than 684.8plf and 510plf is greater than
380plf concludes the joists are 12K1.

Conclusion

The steel joists that have to be used when replacing the roof in this particular spot will need to be
12K1. Massaro is planning to keep the existing joists there and installing new joists which are 10K1. This
makes sense that they would use a smaller gauge joists because the existing joists still help support the
load.
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Final Report
Analysis 3: SIPS- Interior Finishes Pods A-D

Problem Identification

Interior finishes, sequence properly, is where a project can pick up lost time. Creating a schedule that
is effective and efficient will allow the interior finishes to flow in a sequence with less errors and a better
quality of work. Construction projects always face delays, whether it is from unforeseen conditions or
from contractor errors. Unforeseen conditions could happen in this project because of the demolition,
renovation, and new construction all in the same building. This will cause the schedule to be delayed and
lengthen. In order to prepare for these delays there needs to be a Short Interval Production Schedule
developed for the interior trades, where time can be made up. Since this is a school project, the schedule
has to align with the school calendar so the students are not disrupted in the middle of the school year.

Process

The goal of this analysis is to demonstrate the potential scheduled benefits that a short interval
production can provide to the construction of the interior finishes on the pods C through D. Through the
studies of the Masters Classes in Architectural Engineering a Short Interval Production Schedule will be
developed in order to maximize the efficiency of the interior trades of Pods A-D. Analyzing the schedule
for the interior finishes starting with hanging drywall and finishing with final cleaning will result in a more
accurate and shorten duration for the project. Realizing there is no option for delay on this project due to
school being concurrently in working operation with construction, it is imperative that students are not
disrupted in moving classrooms half way through the semester. In order to understand that there are
always unforeseen delays the project staff needs to have a way to maintain the schedule by speeding up
production. This will allow management to ensure subcontractors have better production and maintain
the schedule. In the end it helps the subcontractors by having better production rates and overall saving
costs on their end.

Each pod was broken up into three zones. The zones were broken up to ensure each zone had about
the same amount of work per task and trade. For instance the square footage is around the same for
installing ceiling tile, flooring and painting. The square footage for zone 1 is 6,836 sq. ft., zone 2 is 6,850
sq. ft. and zone 3 is 6869 sq. ft. The area was also divided up by the number of heat pumps, plumbing
fixtures and lockers as seen in Fig 3.1.
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Fie. 3.1: Zones 1-3 in Pods C-D
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Interior Trade Analysis

The next step in creating the Short Interval Production Schedule is to determine the trades needed for
the construction of the interior. Table 3.1 represents the trades that are needed and required for the
completion of the interior. ID number 5 is paint. Painting will be further analyzed since it is a critical
activity because of the amount of work there is. To ensure it is completed in a specified duration the
production rates were evaluated in Fig 3.3. Also ID 8 was analyzed because of the amount of work and
time it takes to complete the activity. The activity is installing the grids in the ceilings for the ceiling tiles.
ID 9 and 11 have a combined three activities in each group since these trades can work concurrently
together and not be in each other's way.
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Table 3.1: Interior Trade’s Manpower

Production Rates

ID Interior Buildout Total Manpower|
Hang Drywall 2
Spackle/Finish Drywall 2
Install Finish Carpentry and Prehung Doors 2
Prep/Prime 2
Paint Walls 3
Install Flooring 2
Install Casework 2
8 Install Grids in Ceiling 4
9 MEP Finals 6
10 Install Ceiling Tiles 2
11 Install Door Hardware,Visual Display Units, 6

Lockers

Final Finish Casework 2
Install Carpet 2
Final Touch-Ups 2
Final Cleaning 2

Further Analysis of Finishing Trades

In tables 3.2 and 3.3 show the production rates for tasks installing ceiling grids and paint. Table 3.2 has
each zone and the amount of square footage associated with the daily crew output. The daily crew output
is 475 square feet. Each crew is made up of one crew member. The output per hour is 59 square feet. In
order to create a two day duration per zone, there would need to be a total of eight crews. Realizing this
is not the most realistic expectation, this activity will take a total of four days. For this task to be
completed in four days, four crews will be needed. Table 3.3 shows the amount of paint that needs to be
completed in each zone. The square footage is based off the linear footage of walls times an average
height of ten feet per floor. Due to creating zones similar in square footage, the number of mechanical
fixtures and number of miscellaneous tasks the square footage for the walls are larger in zone 2 with
12,075 sq. feet, zone 1 with 9,188 sq. feet and the smallest zone is zone 3 with 7,613 sq. feet.

The daily crew output for painting is 2,275 square feet. Each crew has one painter and the output per
hour is 2,084 square feet per hour. Zone 1 and zone 2 will need three crews in order to maintain a two
day duration per zone. Zone 3 will need two crews in order to maintain a two day duration. Because Zone
3 is the smallest zone, and needs one less crew to maintain the necessary duration of two days, that crew
can be utilized to prep and finalize Zones 1 and 2. The crew rates were determined with information from
RS Means 2016.

29 State College Area High School


BXB305
Rectangle

BXB305
Text Box
29

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line


Table 3.2: Durations for Ceiling Grid Install Pods C-D

Pod C 1 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod C 1 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod C 1 3 SF 6869 1 475 4 4 59 28.92 3.62
Pod D 1 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod D 1 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod D 1 3 SF 6869 1 475 4 4 59 28.92 3.62
Pod C 2 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod C 2 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod C 2 3 SF 6869 1 475 4 4 59 28.92 3.62
Pod D 2 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod D 2 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod D 2 8 SF 6869 1 475 4 4 59 28.92 3.62
Pod C 3 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod C 3 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod C 3 B SF 6869 1 475 4 4 59 28.92 3.62
Pod D 3 1 SF 6836 1 475 4 4 59 28.78 3.60
Pod D 3 2 SF 6850 1 475 4 4 59 28.84 3.61
Pod D 3 B SF 6869 1 475 4 4 59 28.92 3.62

Table 3.3: Durations for Paint Install Pods C-D

Pod C 1 1 SF 9187.5 1 2275 3 3 284 10.77 1.35
Pod C 1 2 SF 12075 1 2275 3 3 284 14.15 1.77
Pod C 1 3 SF 7612.5 1 2275 2 2 284 13.38 1.67
Pod D 1 1 SF 9187.5 1 2275 3 3 284 10.77 135
Pod D 1 2 SF 12075 1 2275 3 3 284 14.15 177
Pod D 1 3 SF 7612.5 1 2275 2 2 284 13.38 1.67
Pod C 2 1 SF 9187.5 1 2275 3 3 284 10.77 135
Pod C 2 2 SF 12075 1 2275 3 3 284 14.15 1.77
Pod C 2 3 SF 7612.5 1 2275 2 2 284 13.38 1.67
Pod D 2 1 SF 9187.5 1 2275 3 3 284 10.77 1.35
Pod D 2 2 SF 12075 1 2275 3 3 284 14.15 1.77
Pod D 2 B SF 7612.5 1 2275 2 2 284 13.38 1.67
Pod C 3 1 SF 9187.5 1 2275 3 3 284 10.77 1.35
Pod C 3 2 SF 12075 1 2275 3 3 284 14.15 177
Pod C 3 3 SF 7612.5 1 2275 2 2 284 13.38 1.67
Pod D 3 1 SF 9187.5 1 2275 3 3 284 10.77 135
Pod D 3 2 SF 12075 1 2275 3 3 284 14.15 177
Pod D 3 B SF 7612.5 1 2275 2 2 284 13.38 1.67
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SIP Schedule

The short interval production schedule is based off of fifteen tasks, maintaining a two day duration as
seen in Fig. 3.2. The outlier task is installing ceiling grids, which will maintain a four day duration per zone.
The short interval production schedule for pods C-D begins the first week in July 2016. Each zone will
begin two days after the previous zone has begun. The sequence will begin with the first floor of Pod C
zone 1 and move to first floor Pod C zone 2 and 3. After the completion of the first floor of Pod C, the
trades will move on to the first floor of Pod D, working from zone 1 to zone 3. The linear progression from
the first floor of Pod c to the first floor of Pod D will require less vertical transportation of workers and
material. This will result in time and schedule savings. After the first floor of Pod C and the first floor of
Pod D are completed, interior trades will move on to the second floor and work from Pod C zones 1, 2,
and 3, going on to the second floor of Pod D Zones 1, 2 and 3. The third floor will work in the same
sequence. Using this method, a total of 5 weeks were taken off the original finish schedule resulting to
about a 14.5 week duration to finish Pods C and D compared to the 19 week duration. Multiplying this out
through Pods A and B, 9 total weeks will be saved on the schedule.

Fig. 3.2: SIP Schedule for Pods C-D Interior Trades

July August k October

Building | Floor | Zone | Weekl | Week2 | Week3 | Week4 [ Week5 | Week6 | Week7 | Week8 | Week9 | Week10 | Week1l | Week12 | Week13 | Week14 | Week15 | Week16
1] 2[ 3] ] 5| 1] 2[ 3] 4] 5| [ 2] 3[ 4] 5[ 1 2] 3] 4] 5[ 1] 2[ 3] [ 5] 1] 2] 3] 4] 5| 1] 2] 3[ 4] 5[ 1] 2[ 3] 4] 5| 1] 2[ 3] 4] 5| [ 2] 3[ 4] 5[ 1] 2[ 3] 4] 5[ 1] 2[ 3] 4] 5] 1] 2] 3[ 4] 5[ 1] 2] 3[ 4] 5[ 1] 2[ 3] 4] 5] 1] 2] 3 4] 5]

Pod C 1 1 (1 78|91

Pod C 1 2 1 789 fw0n

Pod C 1 3 1 78910 u

PodD | 1 1 1 789 f10]u

PodD | 1 2 1 789 f1w0|u

PodD | 1 3 1 7 (8|9 fw]n

Pod C 2 1 1 7 8|9 fw]n

Pod C 2 2 1 7 8|9 fw]n

Pod C 2 3 1 789 w0[u

PodD | 2 1 1 78] 9w0]u

PodD | 2 2 1 7 [8]9w0[u

PodD | 2 3 1 78] 9 w[u

Pod C 3 1 1 7 [8]9[10]1

Pod C 3 2 1 ARE

Pod C 3 3 1 AEE 1

PodD | 3 1 1 7|8 101

Pod D 3 2 [ 11 78| 91w0]n

Pod D 3 3 [TT1a 78] 91w0]n

Conclusion and Recommendation

The goal of this analysis is to demonstrate the potential schedule benefits that a short interval
production schedule can provide to the construction of the interior finishes on the pods A through D. This
will allow management to ensure subcontractors have better production and maintain the schedule. A
total of 4.5 weeks were taken off the original finish schedule resulting to about 14.5 week duration to
finish Pods C and D. Multiplying this out through Pods A and B, 9 total weeks will be saved on the
schedule. This schedule savings will allow the project to maintain the schedule, regardless of any delays.
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Analysis 4: Safety Provisions and Regulations during
Construction while School is in Session

Problem Statement

The construction industry has safety hazards that workers and occupants are exposed on a daily
occurrence. In order to maintain a safe work environment while building on an operating school there are
regulations, provisions and trainings that the workers and students need to be exposed to. The purpose of
this qualitative and descriptive study is to analyze the safety regulations, provisions, and trainings for
workers and students at the construction site of State College Area High School. The research data will be
gathered through literature review and interviews with the construction manager and the facility director
of State College Area High School.

Research Questions

1. What are the safety provisions set forth in the building codes and regulations for educational projects?
2. What are the practical safety provisions implemented by the industry and educational facility?
3. What are the available safety trainings, which workers and students are exposed to?

Introduction

According to the U.S. Department of Education, Seventy-three percent of public schools report
having undergone at least one major renovation (How Old Are America's Public Schools). With that being
said, it is of the upmost importance to regulate the safety in the schools where construction is occurring. It
is believed that the safety in the construction industry is still not among the top priorities in the field.
According to the Occupational Safety & Health Administration (OSHA), one in ten construction workers are
injured every year. OSHA also explains that these workers engage in many activities that expose them to
serious hazards like falling, unguarded machinery, equipment accidents, electrocutions, silica dust and
asbestos.

The construction industry is also ranked number two for most fatal injuries to workers under the
age of eighteen (Construction Is 4th Most Dangerous Profession with 2nd Most Fatal Injuries). With that
being said, the likelihood for harm to bystanders to construction is very likely as well. Safety is essential
while working around students in an operating school. An operating school is extremely hard environment
to work around. Although there are certain safety provisions and procedures to be set forth by the
construction industry, they are not always implemented in the manner that they should be.

Construction in hospitals have very strict guidelines and codes to follow while working concurrently
when the hospital is running and so should a school with children. The most interesting discussion in this
topic is the lack of research done in the field. Although there are many statistics done about safety in the
entire construction industry, there is a lack in school related construction. With the amount of schools
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undergoing construction each year, safety plans and procedures should be laid out so the logistical part
falls right into place.

The research topic will be designed to gather qualitative data on the guidelines, codes, provisions
that are set forth in the construction industry while school is still in session. The philosophical view will be
social constructionist because it will take the opinions and views from the participants to shape the codes
and provisions that should be implemented into the construction industry.

Literature Review

Construction on operating schools is increasingly more difficult to facilitate and plan than other forms
of construction. Although it may not be the most demanding or difficult in practice, its preparing and
executing can be challenging. The challenges are communicating how to safely be on site, in school, while
construction is happening around the occupants. Many times, school construction must take place while
children are in school, even if contractors make the most of summer months and holidays. While projects
may be small, there is much more risk due to the safety of the children. This includes trip hazards, security
hazards, noise control, proper ventilation, falling objects, etc. The safety of the children not only comes
from the facilitation of the construction, but also stems from contractors and subcontractors who work on
the job. Maintaining the upmost safety begins with supplementary instructions given to bidders on a job.
These supplementary instructions serve as an agreement that the signatory contractor will comply with all
laws. These laws and duties stem from background checks for anyone working in a school near children, to
any negligence caused on the job.

The first step when thinking about performing any kind of construction while students are in school is
to pre-plan. Pre- construction planning will help all parties (students and contractors) to maintain a safe
work environment. This includes all of the following: hazards, site preparation, scheduling and
communication. Certain health matters must be addressed in the pre-construction stage, including,
pollutants, toxic products, disturbance of toxic materials, dust and similar contaminants, odors, mold and
noise. Pre planning for these measures may mean only allowing students in certain sections of the
building, or requiring all workers and students to wear masks to prevent the spread of bacteria. By
providing adequate ventilation systems from the start, there should be no problems in this area. These
ventilation systems should be monitored throughout the project time.

Safety is another important step in the pre planning stages of construction. General isolation of
construction areas from other school activities is recommended where possible. This eliminates the
opportunity for any safety concerns to arise. Traffic, fires, unattended tools and equipment and open
trenches are just a few of the many areas of concern for safety. Safety not only includes possible neglect
and harm by the environment, but also by construction workers. Environmental hazards include dust,
asbestos, and other possible dangers that are not caused workers themselves. By considering the work
environment and separating workers from staff and students, you eliminate the possibility of harm or
wrong doing by all parties. Pre planning in this stage requires special arrangements to be made for the use
of hallways, stairways, elevators, etc. to ensure that only one party at a time is able to use. Some projects
even require badge systems to be used at all times, so only approved workers may enter the building.

Project managers should do their best to schedule construction activity during summer months or
while students and staffs are not working. This may require workers to work through the evenings, early
mornings or on holidays. Any work that produces an excessive amount of noise, or debris should
absolutely be performed when school is not in session. The creation of swing spaces are a useful technique
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in these situations. This allows for activities to take place in other locations during construction. Certain
areas of a school where things may be easily damaged may require more attention for this process to
work. Advanced planning for scheduling and movement is crucial for a project to run smoothly.

Preparing the site for construction is absolutely necessary. By including this in the construction
contract, you automatically eliminate the chance for this stage to get passed by. The contract should entail
that the location must provide security, updated traffic patterns, barriers to separate construction,
contaminant shields, fencing, overhead protection, noise control & debris removal. Project managers
should hire qualified personnel to inspect and approve the site prior to the beginning of a project to
ensure everything is up to standard.

The most important aspect of pre planning is communication. Communication needs to begin early
and extend past the completion of a project. Communication extends not only to workers and managers,
but to students, staff, parents and the entire community. Schools should take proper measures to insure
that everyone on their end is informed. This may mean organizing a committee to relay messages to
students and faculty about safety measures and rules during a construction period. Schools should also
send out news letters to parents about the project, its length and safety precautions. As far as questions
and complaints, the school must provide a way for these messages to be relayed. If there are any
problems, they must be reported to an administrator as soon as possible. Opening the lines of
communication can greatly affect the success of a project.

Preparation for emergencies requires a list of defined situations and their appropriate responses to be
noted. Contacts for police, fire, hazardous materials, healthcare professionals and anyone else should be
readily available. Staff members and administrators should be assigned various responsibilities and tasks
so in the case of an emergency, there is an action plan that can be immediately put into place. As in any
other emergency action plan, an evacuation plan must be laid out. Accidental fire alarm triggering
increases during construction times, so plans to deal with it should also be put in place. All plans must also
consider staff and students of special needs who may need help in relocation plans.

Methodology
In order to complete this analysis the following deliverables must be completed:

e Research different provisions set forth in building codes and regulations for educational facilities.

e Investigate practical safety provisions implemented in the industry and educational facilities.

e Research available safety trainings that workers and students are exposed to.

e Ask open-ended questions from management at Massaro to understand their plan for safety on
the job with open ended questions

e Conduct interviews with the facility director for the State College High School to understand their
safety plan during construction with open ended questions

e Examine other case studies and their implementation of safety on an operating school along with
construction.

e Evaluate the safety provisions, regulations and trainings.

e Analyze Massaros’ and State College High Schools’ safety plans to investigate what provisions and
regulations are needed.

e Determine if other necessary provisions and relegations need to be enforced in order to keep a
safe project.
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Results and Discussion

The Public School Code requires that the contractors are required to submit their background check
reports to the owner. The background checks cannot be more than one year old at the time submitted to
the owner. There are three required background checks for all contactors employees, prospective
employees, and subcontractors that must be submitted which are: Pennsylvania State Police Criminal
History Record, Department of Public Welfare Child Abuse Report and Federal Criminal History Record
Information. These checks are required by the owner for purpose that the contractors will be working
alongside an operating school with children. Some of these workers will be in direct contact with students
and it is imperative that the workers will be identified as safe to be around children. It contractor does not
submit these background checks or falsifies them they are subject to any claim, proceeding, lawsuit, fine,
civil penalty or other legal involvement arising from neglect or failure of the contractor (Public School
Code Agreement).

Occupational Safety and Health Administration (OSHA), (General Safety and Health Provisions), section
1926, Safety and Health Regulations for Construction; programs from this section shall be enforced by the
employer on the project. These programs include:

e Frequent and regular inspections of the job sites, materials, and equipment to be made by

competent persons designated by the employers.

e Machines, tools, materials should be identified as unsafe by tagging or locking the controls to

disable the item or should be removed from the operation.

e Employees operating equipment or machinery should be qualified by training or experience.

e Inspections to ensure all employees wear Personal Protective Equipment (PPE).

e To ensure there are training sessions on hazards related to matters exposed to on the specific site.

Environmental Protection Agency (EPA) has an act called The Asbestos Hazard Emergency Response
Act (AHERA, (School Buildings), which provides steps on how to properly deal with asbestos abatement.

Its regulations require public school districts and non-profit schools including charter schools and schools
affiliated with religious institutions to inspect their schools for asbestos containing building material and
prepare management plans for the prevention and reduction of asbestos hazards. If schools are in session
and abatement is happening, the schools have to abide by the Asbestos National Emissions Standards for
Hazardous Air Pollutants (NESHAP). This act specifies particular manufacturing and fabrication operations
either cannot emit visible emissions into the outside air or must follow air cleaning procedures.

Tim Jones from Massaro Construction Management Services (MCMS) was able to provide information
on safety aspects that Massaro will be implementing. No safety items are required for the low bid
procurement. Once the trade is procured from the low bid procurement, the trade must provide a site
specific safety plan for review. As for the pre-planning process for safety, Massaro starts each meeting
with safety. The construction management firm and trades focus on student safety first and then plan the
work for a safe and successful completion. As new subcontractors are mobilizing on site Massaro works
with them to review their safety plans for that particular day. Massaro will ensure all companies comply
with the Public School Act. All workers will be required to submit clearances prior to starting on the jobsite
and will be reviewed by the MCMS and District. Once the worker is approved, they will be able to start
work. The workers will be issued a photo ID by MCMS. All workers are required to have their ID visibly
displayed at all times per the contract documents. Massaro’s management staff will ensure this is done by
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review on site.

Dealing with hazardous materials Massaro will obey the OSHA 1926 and DEP regulations when
exposed to asbestos and other hazardous materials. Asbestos abatement materials are handled through
the DEP regulations, general materials for construction are handled by OSHA 1926 and waste removal
needs to comply with the Centre County Refuse requirements. Massaro plans to deal with significantly
disrupting activities before or after the school day in order not to disrupt the school day. Massaro has
weekly meetings with the High School Principals to coordinate the upcoming disturbances to stay upfront
with communication.

Massaro will provide a safe indoor air quality by first starting with proper separation of work between
construction and occupied areas. Where there are intake louvers, they may need to be masked off. In the
construction zone all ductwork is to be delivered and installed in a sealed condition. A term referred to as
“dust down” is to be used when sweeping floors to control airborne dust. To minimize the amount of dust
and dirt within the building, it is important to use proper walk off matts and boot brushes and when
cutting all saws need to be watered or properly vented. Proper housekeeping is essential to minimizing
dust throughout the building.

If there is a problem on site, Massaro will call 911 in an emergency situation first. From there they
will coordinate access of first responders through the site to the incident location. Massaro will coordinate
with the school district depending if further steps need to be taken like building evacuation. Tim Jones and
his team are in constant contact with the building users and likewise Massaro is notified if there is an
incident in the building that would affect the safety of the construction workers like fire, an active shooter
or bomb threat.

There was a list of questions Edward Poprik, Facility Director of State College High School,
responded to about safety on the operating school doing construction. The State College Area High School
has employed Massaro Construction Management to execute the overall safety plan for the project. Me.
Poprik is generally on site every day to do an informal safety assessment. They also meet Mondays with
the building administrators to discuss disturbances as well as any safety related issues. The building
principals send weekly updates based on the outcome of their Monday meeting. If there are larger specific
issues such as traffic flow, the school will use district emergency phone notification system, text messages,
emails, website and social media.

Students will be exposed to a variety of safety concerns which will be discussed below. A specific
activity the students do every day is cross the street. The road crossing has been a regular activity for
decades. The general routine of having crossing guards will be maintained. The road has always been very
well traveled. The school board will require the contractors to limit road activities during key hours.
Students are always curious when noticing something different going on around them. To prevent the
students from wondering on the job or walking into unsafe areas a perimeter fence will installed. This will
maintain a boundary of where and not where the students can access. The interaction between
contractors and students is a critical issue. All contractors are required to have background checks and be
registered with the construction manager. The phasing plan will limit the amount of time contractors need
to spend in occupied buildings.
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Conclusions

The report covered a variety of safety provisions and regulations set forth for the construction industry
while constructing on an operating school. The analysis focused on a case study of the State College Area
High School. There are a number of provisions and regulations that must be abided by. In order to achieve
these provisions and regulations successfully there needs to be quality controls in place. The project team
must ensure all the provisions and regulations are meant and are in working order. One shortcoming or
gab could lead to a serious problem for someone working on the site or an occupant of the building.
Recommendation for this analysis is that the construction manager needs to have a full time safety
manager that ensures all these provisions and regulations are being meant.
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Final Report
Conclusions & Recommendations

Analysis 1: Design of Interior Walls/ Partitions

After completing the cost and schedule analysis changing the interior CMU walls to structural metals
studs will result in schedule and cost savings. Directly the structural costs go down but indirectly the
overall cost is affected because of the increase labor and material costs for drywall. The direct structural
savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot. The direct
structural schedule savings is 101 days but due to the additional drywall the schedule savings is 76 days.
The recommendations that should be considered here is if the saved costs can be implemented in
updating other parts of the building, such as the roof in section F2.

Analysis 2: Exisiting Roof Redesign

The decision to modify the roof or to replace it is up to the school board. The concluding evidence
from this study is that the schedule would actually be decreased about 4 work days because of allowing
the MEP trades to start sooner. At this time the costs cannot be compared due to not having an original
cost breakdown. What can be inferred from this analysis is that the costs will probably come out higher
for replacing the roof and roof structure. This will result in a higher quality project from the beginning and
years to come. A recommendation would be to analyze the budget and see where extra costs could be
cut. This in turn would free up capital to allow the roof to be demoed and rebuilt without sacrificing the
quality of the building.

Analysis 3: SIPS- Interior Finishes Pods A-D

The goal of this analysis is to demonstrate the potential scheduled benefits that a short interval
production schedule can provide to the construction of the interior finishes on the pods A through D. This
will allow management to ensure subcontractors have better production and maintain the schedule. A
total of 4.5 weeks were taken off the original finish schedule resulting to about a 14.5 week duration to
finish Pods C and D. Multiplying this out through Pods A and B, 9 total weeks will be saved on the
schedule. This schedule savings will allow the project to maintain the schedule, regardless of any delays.
The concluding recommendation from this study is to break the interior finishing into fifteen tasks, with a
two day duration, and paint with a four day duration, you can save a total of 9 weeks for the build out of
the interior.
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Analysis 4: Safety Provisions during Construction while School is in Session

This analysis covered a variety of safety provisions and regulations set forth for the construction
industry while constructing on an operating school. The analysis focused on a case study of the State
College Area High School. There are a number of provisions and regulations that must be abided by. In
order to achieve these provisions and regulations successfully, there needs to be quality controls in place.
The project team must ensure all the provisions and regulations are meant and are in working order. One
shortcoming or gab could lead to a serious problem for someone working on the site or an occupant of
the building. Recommendation for this analysis is that the construction manager needs to have a full time
safety manager that ensures all these provisions and regulations are being meant.
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Appendix A

Acoustical Society of America
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Acoustical Society of America

ANSVASA S12.60-2010/Part 1 American National Standard Acoustical
Performance Criteria, Design Requirements, and Guidelines for

Schools, Part 1: Permanent Schools
is made available to the end user as a public service by the following companies.

Armstrong Ceiling Systems
2500 Columbia Ave. (17603)
stron P.O.Box 301
Lancaster, PA 17604
WWW.Armstronq.com (717) 397-0611

Ammstrong is a worldwide leader in the manufacture and marketing of acoustical ceilings and suspension
systems for commerdial applications. Their commercial product portfolio also indludes metal and wood
ceilings, i-cefings® and SoundScapes ™ Acoustical Canopies. The Armstrong Ceiling Recyding Program,
the only one of its kind, prevents landfill disposal by recycling old ceiing files.

" Trane
é TRANE T ot CasecRnnd

LaCrosse, W1 54601

www.trane.com

Trane. a business of Ingersoll Rand, improves the performance of homes and buildings around the world.
Trane solutions optimize indeor environments with a broad portfolio of energy efficient heating. ventilating
and air conditioning systems, building and confracting services, parts support and advanced confrols for
homes and commercial buildings. For more information, wisit http/Awaw.trane.com/k 12Education.

The companies listed above have provided generous financial support that allows this standard to be distributed without charge to the
end user. ASA's recogniion of this support does not imply endorsement of any product or service, nor does it imply that any product or
service provided will achieve conformance with the requirements of the standard. These companies have no control over the content
of the standard or &s status as an American Nafional Standard. Participation in the development of this and other American Nafional
Standards is open to all directly and materially affecled parfies.

® Acoustical Society of America, 2010. All rights reserved.

Copyrighted material licensed to Michelle Vigeant, Penn State University, order #: 21650 for licensee’s use only. Single user license only.
Copying and Networking prohibited. Document provided by Acoustical Society of America, 11/27/12, 13:40:50
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ANSI/ASA S$12.60-2010/Part 1

Table B.1 — Minimum STC ratings recommended between an ancillary space and an adjacent

space
Adjacent space
Receiving ancillary Corridor or staircase ¥, Offi Mechanical equipment
ce or "
learning space common-use, and Music fo room ", cafeteria,
conference
public-use toilet and room : a) gymnasium, or indoor
bathing room o swimming pool
Cornqor used as ancillary 45 607 459 559
learning space
Music room 45 60 60% 60
Office or conference room 459 60% 45% 60

a) For corridor, staircase, office or conference room walls containing enfrance doors to the ancillary leaming space, the STC
rating of the basic wall, exclusive of the door, should be 45. The entrance door should conform to the requirements of 5.4.2.4.
b) The STC rating for an ancillary spacefoilet partition does not apply when the toilet is private and connected to a private
office. An STC rating greater than 45 may be required for separating a quiet office or conference room from a common-use or
public-use toilet or bathing room.

c} When the corridor will not be used as an ancillary leaming space, the minimum STC rating may be reduced to not less than
45. Use of comidors as ancillary learning spaces should be avoided when they are located next to the noisy spaces indicated in
the table by the high STC ratings.

d) When acoustical privacy is needed for conversations in an office or conference room, the minimum rating should be a
composite STC of 50 instead of 45 that includes the effects of any doors or windows etc.

e) An STC rating of 60 is justified to prevent the music space from interfering with hearing in the office or conference room.

f) Isolation between ancillary learning spaces and mechanical equipment rooms is dependent on the noise level in the
mechanical equipment room and can be less than STC 60 in some cases but should never be less than STC 45.

g) The STC rating of 60 does not apply when the office is for the music teacher and opens to the music room.

Commentary-5.4.2.3. Composite assemblies are walls, floor-ceiling and roof-ceiling constructions
composed of more than one element (for example, a wall with a door, window, or penetrations by
HVAC ducts or other services). This standard requires that walls between core learning spaces
conform to the composite STC requirement, which means that any door in such a wall will need to be
acoustically rated. See 5.4.2.3 for special requirements for doors in corridor, office or conference room
walls that are not required to conform to the STC requirements for composite walls including the
doors. Walls and floor-ceiling assemblies may not maintain their design STC rating if penetrations or
openings for piping; electrical devices; recessed cabinets,; soffits; or heating, ventilating or exhaust
ducts are unsealed.

Commentary-5.4.2.4. The intent of the STC 30 requirement is to require solid core wood doors or
heavy-duty steel doors with good seals. The location of classroom entry doors across a corridor
should be staggered to minimize sound transmission between these classrooms. Provisions should be
made to ensure that the perimeter seals of sound-rated doors are well maintained. Seals for entrance
doors should be inspected and adjusted, as necessary, every six months. Gaskets of door seals
should never be painted.

Commentary-5.4.3 Structure-borne impact sound isolation. There is no way to analytically predict
an lIC rating. Structures have to be tested. Very little if any test data are available for classroom type
structures. Almost all test data are for residential structures with gypsum ceilings. Achieving this rating
with frame-type construction usually requires an isolated gypsum ceiling and a cushioning agent under
a hard surface floor or the use of carpet. This standard requires conformance to the IIC requirements
without carpet even if carpet is to be used.

© 2010 Acoustical Society of America — All rights reserved 19
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Appendix B

Architectural Acoustics: Appendix J
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APPENDIX J

Sound Transmission Loss Data

1
Assembly/Frequency (Hz) STC 100 125 160 200 250

Metal stud, gypsum board (GB) assemblies with or without mineral wool or fiberglass (FG) insulation

24 g. studs
1/2" GB each side of 2-1/2" studs 24" o.c., 1.5" FG 45 19 2 26 3 38
Sume as above plus an additional layer GB on one side (2+1 layers) 50 2 31 31 38 43
Same as above with two layers GB on each side (242 layers) 53 28 35 35 4] 48
5/8" GB on each side of 2-1/2" studs 24" o.c., no insulation 39 22 24 24 28 37
Same as above plus 1-1/2" FG 46 17 26 28 37 42
Same as above, but with two layers GB on each side (242 layers) 54 30 37 37 41 46
1/2" GB on each side of 3-5/8" studs 16" o.c., no insulation E 43 19 26 23 29 36
Same as above but with 3" FG : G D 4 20 28 30 37 43
Two layers 1/2" GB each side of 3-5/8" studs 24" o.c. plus 1-1/2" FG 55 31 34 36 46 47
5/8" GB each side of 3-5/8" studs 24" o.c. plus 112" FG { 4 2 29 31 39 41
Same as above but with 3" FG C w» 18 32 33 39 A4
5/8" GB (241 layers) on 3-5/8" studs 24" o.c. and 2" FG 51 28 36 37 42 46
Same as above except 3" FG 53 25 35 41 46 51
5/8" GB (242 layers) on 3-5/8" studs 24" o.c,, no insulation 48 27 34 30 37 41
5/8" GB (2+2 layers) on 3-5/8" studs 24" o.c., 3" FG 57 28 38 <4 47 52
Same as above except 3 + 3 GB layers, a total of 6 GB layers 61 33 40 47 51 55
20 g. studs

1/2" GB on each side of 3-5/8" studs, no insulation 39 16 26 19 26 36
Same as above plus 2" FG 41 19 30 29 34 43
414

45 | State College Area High School


BXB305
Rectangle

BXB305
Text Box
45

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line


Sound Transmission Loss Data

Note: The TL data presented in this appendix
somewhat from laboratory to laboratory, for the
other properties of material. Although the
as representative values only. Laboratory

actual design problem.

y are reasonably accurate,

has been compiled from several sources. The data can vary
exactly same assembly. It can also vary with the density and
the values given here should be regarded
test data and manufacturers’ data must be obtained before use in an

300 400 500 630 800 1000 1250 1600 2000 2,500 3,150 4;.00’01'

RE] 48 51 53 55 57 58 58 54 45 43 46
43 51 53 54 56 58 57 59 34 47 47 50
52 54 55 55 57 59 58 60 56 0 51 54
34 41 44 45 47 49 50 44 36 35 40 41
47 51 53 54 56 58 58 57 - 42 46 48
50 53 55 35 59 60 58 56 3l 51 54 58
36 a2 43 47 43 51 54 53 43 42 40 43
43 49 51 54 55 58 60 60 55 48 46 50
51 55 56 56 60 61 60 63 59 52 54 57
43 49 51 53 55 56 57 55 43 41 46 43
45 48 51 55 57 58 58 5 55 45 46 53
50 52 54 55 59 59 58 58 47 47 51 53
54 56 59 58 58 58 60 60 55 49 54 59
42 48 51 52 53 54 35 56 46 45 48 52
55 58 59 59 60 60 62 61 56 53 58 62
57 60 62 63 64 64 65 64 58 58 62 66
35 40 41 43 45 47 50 48 38 36 40 42
44 44 46 48 51 52 52 48 37 38 42 <4

415
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418 Appendix J

Assembly/Frequency (Hz) : STC 100 125 160 200 250

Hollow (8") lightweight concrete block masonry

Conc. block — plain 44 30 32 32 32 36
Same as above, but 2 coats of paint or block filler both sides 48 38 38 36 36 38
Conc. block plus 1/2" plaster both sides 51 36 36 35 39 41
Conc. block, 5/8" GB on 1-1/2" furring, 1-1/2" FG bet. furring 55 29 37 42 49 48
Same as above but GB on resilient channels 58 3 35 39 43 47
Same as above but paint block on side opposite GB 60 38 41 43 47 49
Conc. block, 5/8" GB on 3" Z-channels 58 30 34 38 41 46
Same as above but with 3" FG between Z-channels 61 35 42 4 48 49
Conc. block, 2-1/2" metal studs plus 5/8" GB both sides of block, but

2-1/2" FG in one stud cavity 65 32 41 47 55 60
Same as above, but FG in both stud cavities 72 40 49 54 62 67
Conc. block, 2-1/2" metal studs plus 5/8" GB with 2-1/2" FG on one side, 68 35 4 48 55 62
and 3" Z-channels and 5/8" GB on other side

Hollow (6") lightweight concrete block masonry

Cone. block — plain ' 4 2 2 3 3 3B
Same as above but with 2 coats of paint or block filler 48 36 38 39 36 34
Conc. block, 1/2" GB on 3/4” furring strips 49 30 31 30 33 35
Same as above but with 3/4" FG in cavity between furring strips e 500 28 28 31 36 37
Conc. block, 1/2" GB on 1-1/2" furring strips and 1-1/2" FG in cavity 55 31 38 45 45 42
Conc. block, 2-1/2" metal studs plus 5/8" GB with 2-1/2" FG 61 39 44 46 47 48
Hollow (12") lightweight concrete block masonry

Cong. block — plain 39 26 29 30 3 k)|
Same as above but with 3 coats of paint or block filler 1o one side 51 28 35 35 40 43
Same as above but add resilient channels and 1/2" GB on one side 57 31 37 37 41 46

47 State College Area High School
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Sound Transmission Loss Data

38 40 42 43 45 47 4 43 47 47 49 50
42 R 45 47 48 50 51 52 52 51 52 55
42 44 48 50 52 54 55 57 60 62 60 60
47 49 50 52 35 57 60 62 61 58 61 66
50 55 56 59 60 60 62 62 62 62 62 64
52 57 58 58 63 66 63 70 69 68 69 72
52 56 58 60 62 62 64 65 65 62 65 70
56 58 59 60 62 62 64 65 65 62 66 72
69 73 74 74 75 73 72 72 73 71 75 78
73 73 75 74 76 74 73 73 73 72 77 80
70 72 74 76 7 76 74 73 71 69 74 78
37 38 40 43 45 47 48 51 55 55 53 54
38 40 43 46 49 52 54 55 58 62 64 65
41 43 48 52 55 57 57 58 61 64 63 60
44 45 49 52 54 56 56 60 63 61 58 61
45 49 51 53 57 60 63 64 66 66 64 67
52 56 58 60 63 65 66 66 67 69 73 76
34 34 35 35 33 35 41 45 48 50 52 54
43 H 45 48 50 5l 54 56 57 56 58 60
49 52 55 59 62 66 69 72 72 69 68 70-

419
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Appendix C

Vulcraft Steel Roof and Floor Deck Catalog
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Appendix 3

Reference Material for AE 404

Pages from
42rd Edition Catalog of Standard Specifications
And Load and Weight Tables for Steel Joists And Joist Girders

From http://steeljoist.
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STANDARD LRFD LOAD TABLE

OPEN WEB STEEL JOISTS, K-SERIES

Based on a 50 ksi Maximum Yield Strength

Adop

ted by the Steel Joist Institute May 1, 2000

Revised to November 10, 2003 - Effective March 01, 2005

The black figures In the following table give the TOTAL safe
factored uniformly distributed load-carrying capacities, in
pounds per linear foot, of LRFD K-Series Steel Joists. The
weight of factored DEAD loads, including the joists, must be
deducted to determine the factored LIVE load-carrying capac-
fties of the joists. Sloped parallel-chord joists shall use span as
defined by the length along the slope.

The figures shown in RED in this load table are the unfactored
nominal LIVE lcads per knear foot of joist which will produce
an approximate deflection of 1/360 of the span. LIVE loads
which will produce a deflection of 1/240 of the span may be
obtained by multiplying the figures in RED by 1.5. In no case
shall the TOTAL load capacity of the joists be exceaded,

The approximate joist weights per linear foot shown in these
tables do not include accessories.

The approximate moment of inertia of the |oist, in inches® is;

I, = 26.767(W, J(L3)(106), where Wy, = RED figure in the
Load Table and L = (Span - 0.33) in feet.

For the proper handfing of concentrated andlor varying loads,
see Section 6.1 In the Code of Standard Practice for Steel
Joists and Joist Girders.

Where the joist span exceeds the unshaded area of the
Load Table, the row of bridaing nearest the mid span shall be
diagonal bridging with boited connections at the chords and
intersections.

LRFD

Based on a 50 ksi M

STANDARD LOAD TABLE FOR OPEN WEB STEEL JOISTS, K-SERIES
e Yield Strength - Loads Shown in Pounds per Linear Foot (pif)

" i | r T T
10K1 || 42K | 12K3 | 1268 || 1K1 | 14K3 | 1aK4 | 14KB || 16K2 | 16K3 | 16KA | 16KS | 16K6 | 1BKT | 16K9
SO | N | i 4 : 4 \ + 4 —1 " - ¢ + T

10 2.1 12 2_ 4 w1 e | 34 | 4 J6 1 16 | 16 16 18 | 18 16
| :
50 l 50|| 87 7t || 82 6.0 67 1t 55 | 63 | 70 75 8.1 86 | 10.0
| — fom e —— e e e
1
\ [
|
|
|
| |
3 H I ‘
Y 75 5 ] I |
21 ! o \‘-? | | —_— - |

| 234 || 3ta | 428 | a3 || ars | eo7 | 07 | so7 || | | | - | ==
460 570 7ia 812 ws 828 625 || % WIS M | EE | &5 | 65 825
192 || 28 351 | 266 || 380 | 487 | 487 | 487 || BA) | 650 | 550 | 650 | S50 | S50 | 550
4e || 504 #30 825 || 592 | 742 LV 25 || 28 Lo
159 || 234 | 291 | 368 324 | 404 443 443 483 526 528 | 526 | 528 | 528 526
369 44877561 | 100 || 528 | et 795 | 825 634 | 762 | 825 | B25 | 825 | 625 | 828
| 134 | 197 | 245 | 317 || 272 | 338 | 397 | 408 400 | 456 | A%0 | 4% | 480 | 450 | 490
331 || M2 | 502 [-5] 472 562 712 825 612 682 820 | 825 825 625
113 || 187 | 207 | 2%¢ 230 | 287 | 335 | 383 || M7 | 386 | AS2 | 455 | 455 | 455 | 455

T | 45F | 61 a 4 642 615 78 k] 825

a7 142 | 177 | 2% 197 | 2e8 | 287 | 7 27 | 300 | g6 | 42 42 a5 | 428
327 | 408 | B5E || 83 | B8z | Ti2 & 5 A2 B35 825

| 123 153 | 198 170 212 242 294 258 _z_a_s_\ 333 | W 408 | 406 408

268 ‘ a3 505 || 881 | 43§ | 629 | 64 505 | | BBY 747 i
X 106 | 132 | 1r2 [l 47 | 184 | 218 | ,Z?tl_.\_ 222 | 247 | 289 | 323 | 351 | 3&5 | 38§
271 | 30 | a2 32 402 | 483 592 45 | 462 %5 | 627 | 682 | 160 | 4828
118 150 128 g0 | 83 | 226 Jdg4 | 296 521 262 | 307 | 338
2 A 29477367 | a4 T84y 381 | a2 07T 576 | 62T | €67

|81 01 | 132 l__na 141 | 185 | 199 170_| 189 21 | 248 | 369 | 298 | 348
I [ bi{ 338 a0a 501 351 380 dod 5 576 | 642 m
| | 700 | 124 | 45 | 175 150 | 67 | 195 | 218 | 238 | 23 | 3N
Il 240 | WY |3 462 324 | 360 | 433 | ABY | 532 | sm | Y
| 3% 140 | 129 | 156 133 148 73 | 184 | 291 | 233 | 278
[ [ 3T | 288 33 457 [ 483 | B0 ase
] 4 115 | 138 19 | 112 55 | 1713 183 | 208 248

[ 14 | 210 | 324 270 | 310 | Ar3 | 421 | 4ta | b0 | 812
Bl | P 1 s 88 | 103 | 124 | 108 | 118 38 | 155 | 168 | 86 | 220
| | | AR AR R AR AR
[ I I R aaa 832
| | | | | 3 112 2 137 | 18% 178

| | | ] AR AR A

1 ‘ 1 s 285 |37 9 380 | 466

|- J i | |71 79 | 82 | 103 112 124 14
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Appendix D

42nd Edition Catalog of Standard Specifications
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Appendix 1

Reference Material for AE 404

Pages from
Vulcraft Steel Roof and Floor Deck catalog
on Angel drive or
http://www.vulcraft.com (2008)
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~  JJ

\

1.5 B, BIl, BA, BIA, BSV

Maximum Sheet Length 42'-0
Extra charge for lengths under 6'-0

/ VULCRAFT

ICC ER-3415
FM Global Approved®
mmr—\_l—\|- Interlocking side kap
Is not drawn 1o show
LV W s W s WY aumn W WY aumn W actual detail,
I 30" OR 38~ |
SECTION PROPERTIES
Section Proporties
Deck "D;‘":‘n w Ve F,
frbe - gt (8 S Y Sc ibam ksi
n'm n'e n'm n'm
B24 0023 148 0107 0,120 0,135 03 %34 @
B22 0.0288 178 0.155 0,186 0183 0,152 1818 33
B20 00355 FAT 0.201 0.234 0.222 0.247 2193 33
B19 018 249 0.2¢6 0.277 0.260 0.288 2545 33
818 00474 28 0.208 0318 0.266 0.327 2870 33
818 00568 354 0.373 0.408 0.a72 0411 3578 33
Typo B (wda ri} deck provides excallent structural load camying
ACOUSTICAL INFORMATION capeacily per pound of steel ulfized, and 1s nestibie design elminales
Deck Absorpiion Coeicient ~Noise Fedachion the noed for Ge-sel ends.
Type 12517250 7500 Coelficient! 1* or meea rigid insuleon is eaquired for Typs B dack.
158A 188IA [ 11 I 18 | 66 | 102 [ 061 I 033 0.60 g fpe )
Acoastical deck (Type BA, BIA) is partculary suitable In struckures
' Source: Riverbank Acoustesal Latoratones such as audiorums, schools, and haatras whare sound contrdf is
Tast was conducted wih 1,50 pot iberglass batls and desirable. Aooustic perorations are iocated in the vertics! webs where
2 inch palyisscymnurate foam insulasion for the SDI. the load camying properties are neghgbly alfected (less than 5%),
Ineet, non-organic gfass fber scund absorbing bistts are placed in e
ﬁ‘fw/[h( 1 0penings 1o bsod up 1o 6% of the sound striking e deck.
Bans are Seld instaked and may require separation.
VERTICAL LOADS FOR TYPE 1.5B
Max. { Luag C 1 nch |PSF)
No. of Duck 501 Congt Span (#.-in } o¥ 1o o of suoools
Type. Span 5.0 58 ) (=] -0 14 8.0 [ 90 5.6 100
B24 a8 M5)66 | 95/42 | B0/32 | ©8)28 | sa/A | 8117 | dsi1a [TYRD 35/ 10 R/8 ®07
G522 -2 4 §818% 81/6¢ 6847 S8437 50130 4424 2820 34007 30/ 14 27)12 2510
1 B20 X 123108 | 102/70 | e5/81 TIIA6 | 63158 | s8!/W asizs | s3s 38/18 4015 | 33
B18 L 1460120 | 121)07 | 101/75 8550 RN ! 3 05) 81720 | 45/22 40/19 35018
618 v 1687152 | 138/ 914 | 116/88 | o0/60 | 85/55 | 7ales | essar 58531 52026 | 48022 | 42110
B16 -3 2150186 | 178/147 | 14051013 | 127/ 83 1oL SO58 84742 74140 55/3% 61/ 20 54024
B24 810 124153 | 103/ 915 | B5/88 | 74/70 | e4/s | o8r4s | assa7 43,31 /2% | B/I2 | 39
B22 g 1000213 | 83/190 | 700124 | SpegT $1078 | 48¢es | aeisz 3%sa3 | syear | ogsim 507
2 B20 ] 1200267 | 108/ 201 | &9¢155 | 76122 | estar | s7ire | seies 45/58 | 40/46 »®/H | w3
B19 84 1500320 | 1240240 | 1o4¢ 185 | &og1as | yro1ie | 67ses | saive 52/66 | 47i56 | 42047 | 33740
B18 o1 169/ 369 | 140/277 | 1987213 | 1011165 | #7413 | 780109 | 67760 53/76 | 53083 | 48/5¢ | 43748
B8 Wy | 2130471 | v7e/3sd | vaerrs | sareia | ngrarz | ogssan | o edstn | vesen | esimn 0/61 | s/
B2¢ s.10 | 1587120 | 1280900 | wceiee | 92085 ey 6e/% | st/ 54/28 | 48i21 FEYRE w015
- (23] 1247167 | 1030128 | s7ia7 74176 54080 4843 43/34 33/28 35124 31021
ﬂ_ 3 B20 14 09 [ 1320157 | o120 | 95005 | 82ire | T2iez | edrey o6/4) | s0/38 | 4503 40/ 26
oS | wn Ksaiasad 1540438 | 13001es | s1neae a par7e | zarer | enist | esras | s2isr | oarem
B18 .1 2107269 | 174/ 217 | avie7 | 12832 | wer10s | esres | marm 7a/08 | esim0 | s942 | s4i3s
B16 0.3 | 2660359 | 2190277 | 185/214 | 158188 | 3387135 | veswa | tossea | e3sin | e3sas | 74ese 67745

Notes: 1, Minimun aatedor besring kength required i 1.50 inches, Mnimum intenor bearing kngth required is 3.00 inches,
¥ thase minmum lengths ane not provided, web cripping must be chedked,
2. FN Gicbal appeoved rumbers and spans mvalatie an page 21,

e
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Appendix E

RS Means: Building Construction Cost Data
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RSMeans

FROM THE G@ROIAN GROUP

Building Construction
Cost Data
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102 41 Demolition

02 41 13.30 Minor Site Demolition
Gaid posis, ramove arly
Removs aed pesst
Masamry wals, bk, solié

] 1244 CY
1.697

02 41 13.33 Railtrack Removal

380 o gl o gl
02 41 13.60 Duoit Fencing

R02411810 5
02 41 16.13 Buildi "

Mooy
Nixture of types

Senall bikgs, o singhe bidgs, na savage indudad, steel
Concrete

3200SE A
Demoltion two family bouse, two story, wood 2400 S5, &7 .9

E - = St Al P od Pk wall 699 SEE BA4E
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Appendix F

RS Means: Interior Cost Data
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RSMeans

FROM THE G@ROIAN GROURP

33" annual edition

2016

A
"

Interior
Cost Data
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Concrete Unit Masonry

B 16" x 8, 144 bar
244 burs

12°08" x 8%, 1 4 bor
244 bors

275 ].MS
35 an
%5 1%
5 45

Frr riistamer sinnnrt an vair Intariar Sast Neta «all 088 24T 2nae 5
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J 05 21 Steel Joist Framing
|

1010 19 fons, odd

Spors o 200° (sbigped in 3 pices)
Forlss thos 40%en job ks
for 30 10 39 tos, e

s t
For 30 o 39 oss, odd
20129 tos, odd
10 %19 fons, odd

1502 For 3010.39 fons, 084 % 10%
1504 201029 tons, o | 0%

For customer support on your Interior Cost Data, call 888.607,6025.

61 State College Area High School


BXB305
Rectangle

BXB305
Text Box
61

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line


05 41 Structural Metal Stud Framing

S

| Dy
05 41 13.10 Bridging Crew Owiput Hours _ Unit
4120 w0 Gp 12 667 CLE
4200 16 go., s 127 0.C. S 140 1

G|

Material
sy
01

g, Boxed Headers/Beams

160 100
s 0
LRI

10,
oL

35/8" wik, shes 127 0.C
10

PEEEEE

I~
9

[ 3) |I] (&3 (&

E =

=]

6" wid, studs 12* 0.C
16°0(
%400

8" wide, studs 12* 0.C.

=

—~ (i

L J L L

24° 0.

35/8" wide, shels 12" 0.C.
0L
2400

74 For customer support on your Interior Cost Data, call 888.607.6025.
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| 05 41 Structural Metal Stud F raming

Al
|

a@E
d@e

™
13 (3] 6

arsirslrs
) Q3 |G (€ 63 |

1670
u0L
4 i, sl 12° 0.

WL

8 wid, s 12 0.
180C.
400

1670
wor

4" wile, shés 17 0.C
1805

= Ial B B3l A e
3 163] 163 [8] 16y (G2 105 16

7 wide, s 12700
180
400
12" high wals, 16 .1 6 wid,suds 12° 0.

& NS ir=irs
D (D] 1] &

200

16 go. x 4" wide, studs 12¥ 0.C.
16800
200

SIEGH =)
2

)

16°0L.
%o

A wids, studs 127 0.C
1600
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09 26 Veneer Plastering

09 26 13.80 Thin Coat Plaster

09 28 Backing Boards and Underlayments

SO0 10 CASntklom Backeons

0100 Ik

0110 315 1 5/8" sheets
0120 316 1 5/8" sheets
0150 Oawok, 3° X 4" x 1/2° sheets

(200 | 3" 06" x 5/8" shests
050 | - Oncounte, 3 x 4" x /2" shests
0260 3" x5 1 1/2 shests
0 3 X6 11/ shes

09 29 Gypsum Board

09 29 10.30 Gypsum Board

1/4" thick, on calumns o safits, flaxibla, co finish included
1,/4" thick, stondawd, no finish included, fess than 800 S.F.
3/8" thick, on walk, stondard, ne finish ncluded

(in caifings, stondaed, na fisish induded

For customer support on your Interior Cost Data. call 888.607.6025.
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9 29 Gypsum Board

oped ond firished (eve 4 Fish)

~ With compound skim coat (il § finish)

On caiings, stondoed, no fiish inchoded
Toped oo rihed (el 4 k)

Wi campuund skm co (el 5 fih)

On beares, colimns, or saffifs, stondurd, no finksh included
Taped and fsished (ievel 4 finsh)
Wk compound skim coot (evel 5 fish)

Topad ond inished (ove 4 finsh)

With campound stim coof (v S frish)
Moid resistant, o finkh indloded

Toped ond firished Gevel 4 finsh)

§/° ik, n wels, s, o s cod
With cempound sim coat (lowel 5 flsish)
Fing rosistant, no finish Incladed

* Withcompound sk cot e i)
Mok s, o insh chod
Toped cnd s e 4 fih)
Withcompread sim oot G S

Toped and finished {level 4 finish) 765 | 021 40
1% ¥ith compaund skim cout (v § fnsh) 415 | 02 .4s|

For customer support on your Interior Cost Data, call 888.607.6025.
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09 30 Tiling

93093.10 Glass Mosales

00 | Fer ghoss masaic tiles sat in dry moniar, 0dd g
m Fer ghoss msaic tle sot in Pordand coment meetor, odd 290 055 01 219 220 3.4
o hmwennmemw
l iling
30!’.10 Mctll'lllc -

2 512 03
s _m

sm-w
On walls, incuding thinsat
0060 Fleece lnmicoted poyetintens sheel, 8 mil thick D7 480 033 SF 2.28 132 340 445
0070 Accessories, imduding thinset
a0 Juit ond comer sheet, 4 miks thick, 5" wide ITif 240 083 L 1.35 1.48 283 367
FI/A* wida 180 044 mooe 189 480
A vide 0 8 . 28 29 G056
Prefoied sewes, iside N M B 4B NI 0o %
). Outie LU 745 NI T
030 2" flonged flooe droin with 6" sselinless steel gute 16 | 500 o 370 250 ‘ 39250 445
(L £PS, sloped showss floor "’ 480 | 07 @ SE 497 T4 571 6.55
0150 Curb v | 32 | 250 LE 14.05 115 25.20 32

09 51 Acoustlcal Cellmgs

0951 !3 10 Suspende Acoustic Cclling Tlu

] mmmnumm
SuspEron system po-
Fibegoss booes, B oced, 2 x 2 e 2° x4, 5/0° ik Top &5 03 S5 15 & (TR
/4" thick T U im a8
3" ik, thesmd, 811 5 08 | w8 48| 4N
Bl ot foced Bberglas, 3/4* thick 500 015 . n 30| 418
w0 1* ik 45 0 ¥ 8 RTII
11 /2" ik, nuby foce 45 017 260 B2 342 an
(N0 o o e, oy, 2 x 2" o0 2" x4', /8" W, e o VS O | e 156 2
207

For customer support on your Interior Cost Data, call 888.607,6025.
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09 51 Acoustical Ceilings

0951 93.10 Suspended Acoustic Ceiling Ties

113 Fisired

1150 Togelor, 5/8° thick, fioa eatung
1155 Rough sextured

1145 3/4 ik, e tvtred

.Iwﬂn' 12, o

7:1/4"x 12", apon reveal
Clased revel
Matul, open cell, 2 1 2/, 4" cal
8" call

3720 | Mines fber, 24" x 24" or 45", reved o, poied, 5/8° thick
o 34 hick

SO0 b6 78%mycded conton, 3/4" Wick

Mk, 425 secydd contee, 3/4° thick

0800 | Minel s, o 15/167 T borsup. 2 x 2 % 3/4”kyin bomd
0810 | 7245 S/t

0820 Toguio, 2 x 2 1 5/8tle o0 /16" id

2 A X34 e

Sl sl
The, 7 borssparsion, /8 minsl b e
3/4 minea e e
Far s hing,soe Secton 26 51 13.50

For customer support on your Interior Cost Data, call 888.607.6025.
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N 09 64 Wooooring

n»w
3/4° pywwod sufcs, fished

09 65 Resilient Flooring

09 65 10.10 Latex

12 heh
4" high
6" high
1/8° b hass, 2 1/2° H, st ar covs, sndsd s

1155 ' & high
1450 For premium coler/Seish 03d
1500 | Mibwork profile

(ip st safety treod, color, 5,/16" ik
3/14" thick
Lndngs, smoath shest rbber, 1/8° thick

1900 | Coved
7100 | Vi, mokied eod, 12° wide, clor, 1,/8" tick
/4 thick
mateeial, 1/8" thick

214
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Resilient Flooring

174 thick

Raised, rodiol or squass, .5 mm biock
.5 men colyced
Foe gof caerse, skoting rink, etc., 1/4" fhick

i 215

I Far 1. rt An vare b inr Cnet Nata asll RAK ROT ANDK
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09 65 Resilient Flooring

09 65 33.10 Conductive Rubber and Vinyl Flooring
09 65 66.10 oc

09 66 Terrazzo Flooring

09 66 13.10 Portland Cement Terrazzo

Heavy top ssip 1,/4” thick, 1-1/4" deap, e
Gk bostoess; bioss
Fax thin set looss, 16 ga, 1/2"x 1/2", zic

For s me s on s, odd
For e s s, odd
i e &
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66 Terrazzo Flooring

‘ 16 Bare Costs Total
fupment ol | Ind 0P
11,/2* thick, 167 x 16" 35  SE 15 { 3550 45.50

o Voneton sz, o AT
For white coment, odd

Feo white rament, 2
‘Foe 16 ga. 2inc toe sivp, edd
(urks, 4" x 4" high

1966 23.13 Polyacrylate Mod. Cementitius Terazzo F

- Roqd el
09 66 23.16 Epoxy-Resin Terrazzo Floc
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91 Painting

] P, | ot
2auts
| Bokstodes, i co, o s, bshwot

I Far rustamar eiinnnet An unir intarlar Mact Nata ~all 888 807 SA2E 237
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09 91 Painting

Doty Lobar.
09 91 23.72 Walls and C : (ronOvip_Hoor
00| Pt 3 cons, st i, bushon Tfed 510 06 SE

1240 Veiles 850 01

1280 Sy eS| o
1300 Sond i, bshuork 08

1660 | Puinfig wel, comyiet, nchaing sfoce peep, pimer &
1670 2 coatsrish, on drywl o loster, wih lles
1700 | Forol base e, sdd
1800 | For caling msllusons, odd

4100 | Siicose, wter repellet, 2 goats, oy
an For il b poi, odé
8200 | Forwak 815, 0
8300 | Forwark w15 B, 0dd

G| 350 Ry
Gl | | (2750 003 05

Car miatamar sunnart an uniir Intarine Caet Nata csll RAA BNT BN2SE
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51 Lockers

5113.10 Lockers Gew Ouipet Hous Unit  Nolrid lobor Fyuipn Toial  Ind 08P

‘ 18 187 72"

Double fier, 127 x 15" x 36~
1815 x 38"
12° %1872 36"

0 o
00 | Wak mounted bockers, 4 parson, with coot bor
i} 48" wide x 18" deep x 12° high

Rack w,/24 wis mesh baskes

For hanger rods, odd
For mumber plate k&, 100 piates #1 - #100, edd
For ocker buse, csed fond pavel

£ panel, bolfed

15" dotp
16 desp
For finish snd pansls, sieal, &0° high, 15" dosp
72" tigh, 12" desp

o by dton iy oo, 14 g, we s, skl , |
24 W 24" D x 74" H, single Sar 1Shee! 18 | 444 o, 525 550 $50.50

415
i Duble s 18 444 51 2550 4050 405
Trige fer 1B 44 0 2550 OSSO, 45

263

For customer support on your Interlor Cost Data, call 888.607.6025,
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12 54 Hospitality Furniture

1254 16.70 Booths

3100 T snat, 24° x 24 tabls, minirsum
3120 Maxcimram

Fourseat, 24* x 48" tobl, minimum
3270 | Meaxcimem

12 56 Institutional Furniture

12 56 33.10 Fumniture, School

1100 e T p————— I k| 065
150 [ 198
000 | Desk, single pedsstal, top book compartment, misimum 97 50

322 For customer sunport on vour Interior Cost Data_ call 888 607 6025,
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56 Institutional Furniture

Presoa, mosts st s miimum
| “ﬁ:@ml"ﬁ%‘h

e 131200 L

] 545 95 |
Sadon] 255 | 2800
850 | 53%

Beck hus,desndogpom, |

For customar suoport on vour Interior Cost Data. call 888.607.6025.
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Appendix G

Open Shop Building Construction Cost Data
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05 31 Steel Decking

_....I’\..«v.,-.n"l l'!l u g.«!

) (=] (=

= Bl &
M sE S E

Over 500 sguam
0 go., wsder 50 sqeeres

50400 sqeares

Over 500 squtses

= =]

el ) [
e f e Hi2e e i

(ver 500 sgueses
3 dowp, Hype N, 22 o, under 50 squeres

SPEEE

RIE(E

@

~irsi—

=] [
| |G 183 |3 8

" doup, Type H, Y8 g, ower 50 oo
Tép
BLY

~irsirm

L L

W00 | For o e wih e naeton, o
$100 | for e Fiiemadete et of e B wie b, o
SI50 For type & noow b instecd of g B wide 1%, odd

0 g, 1" e, Typs TN, sacamed
640 okt
6300 | 241, 15/16" deep, By BFX, uacoated
800 [

For customer support on your Opon Shop Bullding Construction Cost Data, call 888.608.1625,
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07 22 Roof and Deck Insulation

07 22 1610 Roof Deck Insulatio

-~

0030 1 hick R7.78

0080 WI/2 kT

0100 7 Mk BS56

0110 | Fherboond igh densy, 1/2° thk R13

1116 thick RATT
15,16 thick 15,26
21716 thek 1333
&7 /16" thick R10

EEEEEEREEREE!
e e e B B A DL A A R AL B L

Fetpmocymnanre, 29 /CF. decudy, 3/4° thck
1° i
1/ ik

165 Topesd foeduavon

1900 Eovoded Polystene

1910 | 1575l compimgee g, 1 fick, 1S
1520 7, 10

l 1820 0 BE Jb RLN
For customer support on your Open Shop Building Construction Cost Data, call 886.608,1625.
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07 51 Built-Up Bituminous Roofing

b o (a5
_—

4 gl s et Oy ), vcppm |26 w 30| 2750
20 Oe st dadks o 280 w | ms| » |
07 51 13.30 Cants

07 51 13.40 Felts

(o 497, et 3
Fimbéy) manmbarne, £45
{odd t flbeed, 415, m mapping
hak ah, 915, & 53 jec al, m noppig

Tovud S, gk, #15, 45, o
30,20 0l
Aok o mapping chaes Sit, pee gy, aphat, 24 B pr .
Lot Yot e A- .

07 51 13.50 Wa

1) Y — T n

-~

07 52 Modified Bituminous Membrane Roofing

07 52 13.10 APP Modified Bituminous Membrane
10 APP MODIRED BTUMINOUS 05133

#15 g filt, noiked o dack | bkt A%y (%
Spof magged o fack &l J% 1085

Felby magged fo deck + i 1640

AP? mod,, socth sl cap shoat, poly. rirl, terhed, 160 mily &5 ny| sx M

For customer support on your Open Shop Bullding Construction Cost Data, calt 888,608.1625.

81 State College Area High School


BXB305
Rectangle

BXB305
Text Box
81

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line


52 Modified Bituminous Membrane Roofing

 Gownde wrbce feskiy, obed, 190 s

e
|k | 2600 | 003
Bl 115900, 008
| foke) 750 | 031

53 Elastomeric Membrane Roofing

% 1M
% 158

Fully schered wh ocheshos

80 ik, 0.40 pif
Lossodid & hekned with stane (10 350}
Mecharizaly stiached

Banen stvgs, 10" sactions
Cowe foge for betten stigs; 6% « 1007wl
Pai osdon ) n

18 mn
] bé

For customar support on your Open Shop Building Construction Cost Duta, call 888.606.1825.
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Appendix H

Interior Finishes SIP Schedule Pods C-D
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Interior Finishes SIPS- State College Area High School Pods C-D

July August September October
Building | Floor Zone Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week10 | Week1l Week12 | Week13 Week14 | Week15 | Week 16
1|2345123451234512|34|51|23|451234512345123451234512345123451234512345123451234512345
Pod C 1 1 1 7 8 9110 11
Pod C 1 2 1 7|1 8| 9|10 11
Pod C 1 3 1 7 8 9 [ 10| 11
Pod D 1 1 1 7|1 8| 9|10(11
Pod D 1 2 1 7 8 9 110 ]| 11
Pod D 1 3 1 7|1 8| 91011
Pod C 2 1 1 7 8 9 (10| 11
Pod C 2 2 1 7 8 9 [ 10| 11
Pod C 2 3 1 7|1 8| 9|10(11
Pod D 2 1 1 7 8 9 | 10| 11
Pod D 2 2 1 7|1 8| 9|10(11
Pod D 2 3 1 7 8 9110 11
Pod C 3 1 1 7|1 8| 9|10 11
Pod C 3 2 1 7|1 8|9 |10(11
Pod C 3 3 1 7 8 9 [ 10| 11
Pod D 3 1 1 7|1 8| 9]|10(11
Pod D 3 2 1 7 8 9 110 ]| 11
Pod D 3 3 1 7|1 8| 9|10|11
84
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