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Project Background

Building Name| State College Area High School
Location | State College, Pennsylvania

Project Size | 650,000 square feet

Contract Value | $115 Million Project Cap
Organizational Structure | CM Agency W/ Multiple Prime
Contracts

Dates of Construction | October 2015 - Summer 2019
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Design of Interior Walls and Partitions

e Great Durabillity

 Good Acoustical
Performance

« Poor Thermal
Performance

« “Wet Construction”
Needs time to dry in lifts
= timely to Construct

 Weather Restraints
Cold/Wet

Cost Sensitive
Fast to Construct
Poor Acoustical
Performance
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$12 CMU

Analysis 1: Design Of Interior Walls And Partitions
Backaround/Conls Structural Metal Stud Wall System Cost

Cost Analysis

el
Analysis 2: Existing Roof Redesign
Analysis 3: Interior Finishes Pods A-D SIPS
Analysis 4: Safety Provisions During Construction $506,000.00
While School Is In Session -
Conclusions/Recommendations $2,322,630.00

Acknowledgments

$ 5.16 Structural Metal Studs
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Building
Section

| LF | 3900 |

Calculated Durations For Metal Stud Walls

Take-off | Men per Crew

Duration (Hrs) Duration

(Days) #
hours/8

404.9

Bwlc!lng Take-off
Section

Calculated Durations For Drywall Durations

Men per Crew | Daily Crew Output| Number of Crews |men/crew x # of

10 [ s

Duration (Hrs)
takeoff/(# of | Duration
crews x (Days) #
output per hours/8
hour)

Output Per Hour
daily output/8hr

99.7
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Overall Schedule Comparison

5

Structural Metal Studs -

Original Schedule: 455 Days
Direct Structural Savings:

Drywall addition:

New Schedule Duration: 379 Days
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American National Standard Acoustical Performance Criteria

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

Project Background space
Analysis 1: Design Of Interior Walls And Partitions Adjacent space
Recelvi il Corridor or staircase ¥, Mechanical equipment
BaCkg round/Goals izzr::.,gg E::;c:w common-use, and 'm:i“ or room ", cafeteria,
Cost Ana|ySiS public-use tullethalnd con aren.cn gymnasium, or indoor
. bathing room swimming pool
SChedU!e AnaIySIS Corridor used as ancillary
Acoustical Breadth learning space
Conclusions Music room

Office or conference rocm

Analysis 2: Existing Roof Redesign
Analysis 3: Interior Finishes Pods A-D SIPS

a) For comidor, staircase, office or conference room walls confaining entrance doors to the ancillary leaming space, the STC
rating of the basic wall, exclusive of the door, should b 45. The enfrance door should conform o the requirements of 5.4.2 .4,
b} The STC rating for an ancillary spacafoilet parlition does mot apply when the toilet is private and connected to a private
. . . . office. An STC rating greater than 45 may be reguired for separating a quiet office or conference room from a common-use or
Analysis 4. Safety Provisions During Construction public-use toilet or bathing room.
<] When the comdor will nof be used as an ancillary leaming space, the minimwm STC rating may be reduced to not less than
45 Use of comidors as ancillary learning spaces shouwld be avoided when they are located next fo the noisy spaces indicated in

While School Is In Session the table by the high STC ratings.
dj When acoustical privacy is needad for conversafions in an office or confarence resom, the minimum rating shouwld be a
Conclus'onS/RecommendatlonS composite STC of 50 instead of 45 that includes the effects of any doors or windows etc.

&) An 5TC rating of 60 is justified to prevent the music space from interfering with haaring in the office or conference room.

f) Isolation between ancillary learning spaces and mechanical equipmeant rooms is dependent on the noise level in the
ACkn 0W|edgmentS mechanical equipment room and can be less than STC &0 in some cases bul should never be less than STC 45,

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

Schedule An aIySI S 3 MINERAL WOOL INSULATION I ' ' \\\ 3’ ’ FG

coustical Breadt i_ b Insulation Designed to the

Conclusions :
required STC value

of 60

12"CMU
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Analysis 4. Safety Provisions During Construction
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While School Is In Session

N,
I FIRST FLOOR " I,
-0 B T

Conclusions/Recommendations
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1/3
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Wallis STC: 44 Wallis 5TC:

Wallis 5TC:
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cliﬂ::arx:- Contour Deficiency Deﬁnenqr
Frequency
[dEu [dﬂi

Project Background
8” CMU Wall 12” CMU Wall

c::;:re- contour flax c:;:r:- contour flax
Deficiency | Deficiency Deficiency | Deficiency
Band Level <& dB? Band Level < & dB?
Frequency
[Hib [dB} [dB) (dB) [dE) [dE ) [dﬂi
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Analysis 2: Existing Roof Redesign

Analysis 3: Interior Finishes Pods A-D SIPS
]

44

Analysis 4. Safety Provisions During Construction

While School Is In Session
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[roma |

Conclusions/Recommendations

Wallis s

Wall is 5TC:
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F2 Redesign of Existing Roof Cost Breakdown

Material Material Equipmen| Equipment
pemoliton |
Mixture of Types 50700 | cF [ s -]s  ]$ o014]$ 7,09800[$ 0.17]$ 8619.00]$ 15717.00

12K1 Series $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 S 1.94/$ 73,720.00/$ 0.31|$ 11,780.00/S 0.04|S 1,520.00/ S 87,020.00

Fiberboard high density, 1/2" Thick | 38000 | SF |$  0.30]$ 11,400.00[$ 0.20]$ 7,60000§  -[$s  -|$ 19,000.00
Roofing |\
Modified Bituminous Membrane | 38000 $  330$125400.00]$  3.50]$ 133,000.00] $  1.96] $ 74,480.00] $ 332,880.00

Total $ 510,057.00

Adding Additional
Joists

$7.80 / ft?

Difference
$ 5.62 /ft?

$13.42 / ft?

Demo/New Roof
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April June July
2(3/19]3/26| 4/2 | 4/9 |4/16(4/ 5/14|5/21|5/28| 6/4 |6/11|6/18|6/25| 7/2 | 7/9 |7

F2- Calculated Durations For Roof Redesign

Total : .
0 v Output Per | Duration (Hrs)| Duration
Activity Unit | Take-off anpower Hour daily takeoff/(# of crews|  (Days) #
men/crew x # of output/8hr X output per hour) hours/8

Roof Decking
nsulation

Roofing
= ]
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Analysis 1: Design Of Interior Walls And Partitions W; = (1.2D + 1.6L) x Tw

Background/Goals &
Cost Analysis *Metal Deck - 2psf W, =()xT,
Seircaleinalysie ‘Roofing - 2psf 380plf=(95psf) x 4ft ot
Structural Breadth .. :
Conclusions Rigid Insulation - 2psf LTk
Analysis 3: Interior Finishes Pods A-D SIPS *MISC Dead Load - 10pst 825pIf>684.8plf EE
Analysis 4: Safety Provisions During Construction Dead Total = 16psf 510plf>380plf EE

While School Is In Session :
Concludes Joists are 12K1

Conclusions/Recommendations

Acknowledgments




State College Area High School

Presentation Outline

Bryce Burkentine
Construction Management Option

Existing Roof Redesign

Project Background

Analysis 1: Design Of Interior Walls And Partitions

Analysis 2: Existing Roof Redesign
Background/Goals
Cost Analysis
Schedule Analysis
Structural Breadth
Conclusions

Analysis 3: Interior Finishes Pods A-D SIPS

Analysis 4: Safety Provisions During Construction
While School Is In Session
Conclusions/Recommendations

Acknowledgments

Schecule oSt wou'd In a few months budget
wOou )
decrease due to demoing will be known and the
to starting existing roof board can make an
MEP work and educated decision
a new roof
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Interior Finishes Pods A-D SIPS
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Production Rates

: : Total
Manpower

| Spackle/FinishDrywall | 2

B LR
Prehung Doors

Prep/Prlme _

. PaintWalls | 3 |

| InstallFlooring | 2 |

7] Install Casework 2

_ Install Grids in Ceiling
— MEP Finals

Install Celllng Tiles

L
Display Units, Lockers
Flnal Finish Casework
n—
. FinalTouch-Ups | 2
 FinalCleaning | 2
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Calculated Durations For Ceiling Grid Installers Pods C & D

Building

Take-off

Men per
Crew

Daily Crew
Output

Number of
Crews

Total

Manpower
men/crew x # of
crews

Output Per

Hour daily
output/8hr

Duration (Hrs)
takeoff/(# of
crews x output
per hour)

Duration
(Days) #
hours/8

Bryce Burkentine
Construction Management Option

Calculated Durations For Painters Pods C & D

Building

Take-off

LF of walls x
height

Men per Crew

Daily Crew
Output

Number of
Crews

Total

Manpower
men/crew x # of
crews

Output Per

Hour daily
output/8hr

Duration (Hrs)
takeoff/(# of
crews x output per|
hour)

Duration
(Days) #
hours/8

Pod C

6836

475

=

4

59

28.78

3.60

Pod C

9187.5

2275

€8]

3

284

10.77

1.35

Pod C

6850

475

59

28.84

3.61

Pod C

12075

2275

284

14.15

1.77

Pod C

6869

475

59

28.92

3.62

Pod C

7612.5

2275

284

13.38

1.67

Pod D

6836

475

59

28.78

3.60

Pod D

6850

475

59

28.84

3.61

Pod D

9187.5

2275

284

10.77

1.35

Pod D

6869

475

59

28.92

3.62

Pod D

12075

2275

284

14.15

1.77

Pod C

6836

475

59

28.78

3.60

Pod D

7612.5

2275

284

13.38

1.67

Pod C

6850

475

59

28.84

3.61

Pod C

9187.5

2275

284

10.77

1.35

Pod C

6869

475

59

28.92

3.62

Pod C

12075

2275

284

14.15

1.77

Pod D

6836

475

59

28.78

3.60

Pod C

7612.5

2275

284

13.38

1.67

Pod D

6850

475

59

28.84

3.61

Pod D

9187.5

2275

284

10.77

1.35

Pod D

6869

475

59

28.92

3.62

Pod D

12075

2275

284

14.15

1.77

Pod C

6836

475

59

28.78

3.60

Pod D

7612.5

2275

284

13.38

1.67

Pod C

6850

475

59

28.84

3.61

Pod C

9187.5

2275

284

10.77

1.35

Pod C

6869

475

59

28.92

3.62

Pod C

12075

2275

284

14.15

1.77

Pod D

6836

475

59

28.78

3.60

Pod C

7612.5

2275

284

13.38

1.67

Pod D

6850

475

59

28.84

3.61

Pod D

9187.5

2275

284

10.77

1.35

Pod D
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Analysis 3: Interior Finishes Pods A-D SIPS Original — Orlg I nal 38 Wee kS
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Conclusions

SIPS: 29 Weeks
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While School Is In Session
Conclusions/Recommendations
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Acknowledgments

Number of Weeks
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Research Questions
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Implemented by the industry and educational
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3. What are the avalilable safety trainings, which
workers and students are exposed to?
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Why so Important:

« Sexual Predators Around Children
« Students Health
« Curious Students
 Noise Control While Students Are In The
Classroom
* Proper Ventilation
« Students Are Still In The Developing Stage
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ExXposures

« Trip hazards

e Security Hazards
* Noise Control

* Proper Ventilation
« Falling Objects

- Etc...

Reactive Protocols

Public School Code
Occupational Safety and
Health Administration (OSHA)
Environmental Protection
Agency (EPA)

Pennsylvania Building Code
Massaro Construction
Management Services

Subset Acts & Regulations

Pennsylvania State Police
Criminal History Record
Department of Public Welfare
Child Abuse Report

Federal History Record
Information

General Safety and Health
Provisions

The Asbestos Hazard Emergency
Response Act

Centre County Refuse
Requirements

Safety Trainings from 3D Site Tour

Full Time Safety
Manager
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A Duration (Hrs) | Duration
| BU|Id.|ng Unit Take-off | Men per Crew | Daily Crew Output [ Number of Crews Vo Manp:)wer Ol;tﬁu'c PerH;)ur takeoff/(# of crews (Days) #
PrOJeCt BaCkg round Section men/crew x #of crews aily output/8hr x output per hour) hours/8

A LF 5000 2 34 3 6 4 392.16 49.02

1 . 1 1 B LF 5600 2 34 3 6 4 439.22 54.90
Analysis 1: Design Of Interior Walls And 2 T : > : 2 : L
L. D LF 5600 2 34 3 6 4 439.22 54.90
Part Itions E1 LF 3100 2 34 3 6 4 243.14 30.39
It Length [Number| Unit |Material Cost|Material Total|Labor Cost | LaborTotal | Total Cost = - 2 2 - > > . 2225 o2
. . -t . em en umber| Unit | Material Cost Material Total| Labor Cos or Tota otal Cos
Analysis 2: Existing Roof Redesign L LF | 150 2 34 3 : 4 U765 | 1471
Metal Studs 12"0.C. W/ Channels F2 LF 4300 2 34 3 6 4 337.25 42.16
. 5 o o Gl LF 3900 2 34 3 6 4 305.88 38.24
Analysis 3: Interior Finishes Pods A-D SIPS iG?A 39100 | | LF [$  2400]$938400.00] $ 22.00 | $860,200.00 | $1,798,600.00 b T : = ; : ; o o
asteners
c 0« c Total 404.90
Analysis 4: Safety Provisions During Fasteners | 105 | Bx |$  6400|$ 672000]$ 2200|$ 231000 | $  9,030.00
' ' ' Assembl screws r  CalculatedDurationsForDnywaliDurations |
Construction While School Is In Session Assembly screws | 200 | Ea [$  2300]$ 460000|$ 2200]$ 440000|$ 9,000.00
A . . A Duration (Hrs) | Duration
COﬂC|USIOnS/ReCOmmendatIOHS Bracing Iiuﬂ?mg Unit Take-off Men per Crew | Daily Crew Output | Number of Crews ::rlerxi:z::\:ﬁz Ol;:ﬁusufi:/gﬁur takeoff/(#ofcrews |  (Days) #
Metal Stud Bracing 11500 | | 1F |$  2200]$253,00000] $ 22.00 | $253,000.00 | $ 506,000.00 ection U xoutgutperhour)||  heurs/s
Acknowled gmen ts Total $2,322,630.00 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

El 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
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S APPEND'X J " g Sound Transmission Loss Data 419
) ound Transmission Loss Data
Project Background

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

300 400 500 630 800 1,000 1,250 1,600 2,000 2500 3,150 4,000

Analysis 1: Design Of Interio alls z

Hollow (8") lightweight concrete block masonry
Assembly/Frequency (Hz) STC 100 125 160 200 250 "' i
Conc. block — pl 44 3 32 32 36
300 400 500 630 800 1000 1250 1,600 2000 2500 3,150 4.000 = 30 2 38 40 42 43 a5 47 as 43 a7 47 49 50
' : - . ; Same as above, but 2 coats of paint or block filler both sides 48 38 38 36 36 38 2 a4 45 &7 a8 50 51 52 52 s1 52 55
. . Metal stud, gypsum board (GB) assemblies with or without mineral wool or fiberglass (FG) insulation
I art I t I O n S Conciblock plus 1/ plases both skics i 26: 3. B 2 A 42 a4 48 50 52 54 55 57 60 62 6 60
24 g. studs
—————————————————————— Conc. block, 5/8" GB on 1-1/2" furring, 1-1/2" FG bet. furring 55 29 37 42 49 48 47 49 s0 52 55 57 60 62 61 58 61 66
1/2" GB each side of 2-1/2" studs 24" o.c., 1.5" FG 45 19 22 26 3 38
- - - - - a4 48 51 53 55 57 58 58 54 45 43 46 Same as above but GB on resilient channels 58 33 35 39 43 47 50 55 56 59 60 60 62 62 62 62 62 64
Analvsis 2: Existina Roof Redesian Same as above plus an aditionl ayer GB on one side (241 layers) o 2 ow ou om w —
- 48 51 53 54 56 58 57 59 54 47 Same as above but paint block on side opposite GB 60 38 41 43 47 49 52 57 58 58 63 66 63 70 69 68 69 72
Same as above with two layers GB on each side (242 layers) 53 28 35 35 41 48
- s2 54 55 S5 57 59 58 6 56 50 51 54 Conc. block, 5/8" GB on 3" Z-channels 58 30 34 38 41 46 s2 s6 S8 e 62 62 61 6 65 62 65 70
. . - - 5/8" GB on each side of 2-1/2" studs 24" o.c., no insulation 39 22 24 24 28 3
An alys I S 3 . I n te rl O r F I n I S h eS P O d S A- D S I P S - 2 34 41 44 a5 47 49 50 44 36 35 40 41 Same as above but with 3" FG between Z-channels 61 35 42 44 48 49 56 58 59 60 62 62 64 65 65 62 66 72
o Same as above plus 1-1/2° FG 46 17 26 2 3
28 37 42 47 51 53 54 56 58 58 57 44 42 46 a8 Conc. block, 2-1/2" metal studs plus 5/8" GB both sides of block, but & - - = - - - - s - 75 28
. . . . Same as above, but with two layers GB on each side (242 layers) 54 30 37 3 4 46 s1 s1 s4a S8 VTS In oncmd cavity & % M 9 3 9 i
naIyS|s 4. Safety Provisions During o m s s P @ s % : e - o n m m w w W B B B m T w
172" GB on each side of 3-5/8" studs 16" o.c., no insulation 43 19 2 3 2 ame as above, but in stud cavities 40 49 54 62 6
. E 26 23 29 36 16 a2 43 47 48 51 54 53 48 42 40 43 70 72 74 76 77 76 74 73 71 69 74 78
Same as above but with 3" FG . Conc. block, 2-1/2" metal studs plus 5/8" GB with 2-1/2" FG on onec side, 68 3s a4 48 55 62
Construction While School Is In Session : bl O & % O & o ® m s s % @ @ 5 @ & W o - ehanoei and 5 O o e e
Two layers 1/2" GB each side of 3-5/8" studs 24" o.c. plus 1-12" FG 55 31 34 36 46 47 5 55 56 56 60 61 60 63 59 52 54 57
51 S S 3 5 2
" < = = —~ Hollow (6") lightweight concrete block masonry
Conclusions/Recommendations e Ve = = n@ e & 5 # B w o = & a 4 A (6°) lightwelg ) e s T B e
i ; ’ Cone. block — pl 44 29 3 31 33
Same as above but with 3" FG C % 18 32 33 39 44 45 48 51 55 57 58 58 57 55 45 46 53 e e e o - 38 40 43 46 49 s2 54 55 58 62 64 65
== = = Same as above but with 2 coats of paint or block filler 48 36 38 39 36 34
5/8" GB (2+1 layers) on 3-5/8" studs 24" o.c. and 2" FG 51 28 36 37 42 46 50 52 54 55 59 59 58 58 47 47 51 53 bt 2 41 43 48 52 55 57 57 58 61 64 63 60
s s = 2 2 = Conc. block, 1/2” GB on 3/4” furring strips 49 30 31 30 33 35 5 60 63 61 58 61
Acknowled gmen ts Same s sbove except 3" G & @ @ a4 s “ %5 w = = m o @ 5 @ M “w_ e ® m m % %
u 5 B Same as above but with 3/4" FG in cavity between furring strips re— 50 28 28 31 36 37 4 1 53 57 60 63 64 66 66 64 67
5/8" GB (242 layers) on 3-5/8" studs 24" 0.c., no insulation 48 27 34 30 37 41 a2 ag 51 52 53 54 55 56 46 45 48 52 45 9 5
e = = Conc. block, 1/2" GB on 1-1/2" furring strips and 1-1/2" FG in cavity 55 31 38 45 45 42 52 56 58 60 63 65 66 66 67 69 73 76
5/8" GB (2+2 layers) on 3-5/8" studs 24" o.c., 3" FG 57 28 a8 44 47 52 55 58 59 59 60 60 62 61 56 53 58 62
= = ) Conc. block, 2-1/2" metal studs plus 5/8" GB with 2-122" FG 61 39 B 46 47 48
Same as above except 3 + 3 GB layers, a total of 6 GB layers 61 33 40 47 51 55 57 60 62 63 64 64 65 64 58 58 62 66
Hollow (12") lightweight concrete block masonry 34 34 35 35 33 35 41 45 48 50 52 54
20 g. studs
58 60
Conc. block — plain 39 26 29 30 31 11 43 a4 as 48 50 51 54 56 57 56
1/2" GB on each side of 3-5/8" studs, no insulation 39 16 26 19 26 36 35 40 41 43 45 47 50 48 38 36 40 42 49 52 55 59 62 66 69 72 72 69 68 70-
o Same as above but with 3 coats of paint or block filler to one side 51 28 35 35 40 43 s
Same as above plus 2" FG 41 19 30 29 34 43 44 44 46 48 51 52 52 48 37 38 42 44
Same as above but add resilient channels and 1/2" GB on one side 57 31 37 37 41 46

414
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STANDARD LRFD LOAD TABLE SIS S
OPEN WEB STEEL JOISTS, K-SERIES 1.5 B, Bl, BA, BIA, BSV

Based on a 50 ksi Maximum Yield Strength ’
rojec acC roun Adopted by the Steel Joist Institute May 1, 2000 Maximum Sheet Length 420
Revised to November 10, 2003 - Effective March 01, 2005 Extra charge for lengths under 6'-0

ICC ER-3415
The black figures in the following table give the TOTAL safe The approximate joist weights per linear foot shown in these FM Global Approved?
factored uniformly distributed load-camrying capacities, in tables do not include accessories.
pounds per linear foot, of LRFD K-Series Steel Joists. The The approximate moment of inertia of the oist, in inches? is;

. . .
ls a U I ) ( ) O ts weight of factored DEAD loads, including the joists, must be € = :
n Iys I S 1 - e S I g n f I n te rl r Wal I S n d deducted to determine the factored LIVE load-carrying capac- I; = 26.767(Wy )(L3)(10°8), where Wy, = RED figure in the

ties of the joists. Sloped parallel-chord joists shall use span as Load Table and L = (Span - 0.33) in feet —F— 12—
defined by the length along the slope. For the proper handling of concentrated and/or varying loads. | 1 |
The figures shown in RED in this load table are the unfactored see Section 6.1 In the Cede of Standard Practice for Steel . Interlocking s
— nominal LIVE lcads per linear foot of joist which will produce Joists and Joist Girders 1 s not drawn fo show
an approximate deflection of 1/360 of the span. LIVE loads Where the joist span exceeds the unshaded area of the actual detail
a I I O n S which will produce a deflection of 1/240 of the span may be Load Table, the row of bridging nearest the mid span shall be l |
obtained by multiplying the figures in RED by 1.5. In no case diagonal bridging with bolted connections at the chords and 30 OR 36
shall the TOTAL load capacity of the joists be exceeded. intersections.

SECTION PROPERTIES

Analysis 2: Existing Roof Redesign LRFD el e |

STANDARD LOAD TABLE FOR OPEN WEB STEEL JOISTS, K-SERIES

Based on a 50 ksi Maximum Yield Strength - Loads Shown in Pounds per Linear Foot (pif) - — in e
A : 0 T T T 10Kt || 12K0 | 12k3 | 12K5 | 1K1 14K3 | 14Ke | 14x6 16K3 | 16K4 | 16KS | 16K6 | 16K7 | 16%@ ;(‘ ;E
nalysis 3: Interior Finishes Pods A-D SIPS e —=
- S0 87 7. 6.0 %4 EA 55 8.3 70 5 8.1 10.0 i i
815 = | 282 ) 268
B1S 354 03

Analysis 4: Safety Provisions During
Construction While School Is In Session
Conclusions/Recommendations

load cammying
sign ebminales

ACOUSTICAL INFORMATION

b Abst

125 | 250
T5BA, 1581A | 11 | 18

' Source: Riverbank Acoustical Laboratori
as conductad we fbergle
polyisocyanurate faam insulason or

¥
v,b‘*'”’\ /, Inext, non-organic giass fiber sound absorbing batts are placed in the

b openings o absord up 10 60% of the sound striking e deck
VERTICAL LOADS FOR TYPE 1.5B

orplion Coethciart
560_] 100
66 1.02

060

neghybly affected

the load camyng propertie

s are Sekd installed and may require separation

No. ot

Acknowledgments

349 388 485
112 a7 208/ 105

138413
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