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* Project Name: Arts & Humanities Instructional Building

* Location: Columbia, Maryland

* Delivered Method : CM at risk

*Construction Manager : Riparius Construction, Inc.
* GMP : $20M

* Construction Schedule: 22 months
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* Project Size :
77,000 sq.ft.

* Building Use:
Classrooms,

offices, musical
and theatrical
theaters

Narsing Bldg|
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Objective:

Compare 4-ply built-up roof system vs. green roof system

Considerations:
* Cost I@
W
* Schedule
* Structural
» Mechanical E}
~&
[
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Green roof systems

Two main categories:

» Extensive: 15 psf— 80 psf, typically 4-6 inches deep
*Less Maintenance and smaller plants

* Intensive: 80 psf— 150 psf, typically 12 inches deep

Benefits:
* Reduce heat gain in summer
* Reduce rainfall runoff impacts

* Reduce sound reflection and transmission
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Green roof system

Extensive roof designed to be 24 psf
4 inches of growing medium
Plant selection: sedums

Hyrdrotech

Built-up roof system

4-ply roof
4 inches of rigid insulation
Minimum dead load design 5.5 psf, table C3-1, ASCE7-05
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Green roof
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Material and Installation Summary:
* Built-up roof @ $1.98 /sf=3$ 7,223
* Green roof @ $14.43 / sf = $52,640

Cost Difference: $45,417

Installation Productivity:

* Built-up roof @ 2,000 sq.ft installed per day = 13 days
* Green roof @ 1,800 sq.ft installed per day = 14 days
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WI10x12 t;

Area Analyzed

Area over musical theater. Typical bay

W10x12 beams, 17 ft
W27x84 girders, 40 ft

Live load: 30 psf
Snow load: 19.3 psf
Dead load: 49 psf
Green roof load: 24 psf

1.2D + 1.6L + .5S = 145 psf

‘W27x84 typ

Resizing of structural members is not required

» L/240

cOV, >V, « OM, > M,
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* Greatest thermal savings of a green roof'is in
summer months

Expected Heat Flow

‘: | W Buill-Up Roof System |
5 | m Green Roof System
7 1 i
+ Green roof expected heat s 1 -.
. . s MK
flow reduction is 20% in E
w
summer months E3
x
1
[+]

R
Months
Heat flow calculations
Built-up roof: cooling q, = (91-68) * 3,648 / 15.89 = 5,280 btu/hr

Green roof savings = 5,280 btu/hr * 20% = 1,560 btu/hr
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Built-up roof system

Considerations: Results:
Cost * Built-up roof ($45,417)
Schedule * Faster installation
Structural * No impact
Mechanical * No impact
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Objective:
Analyze alternative methods for the construction of the facade
Considerations:
Productivity
Cost
Schedule

Practicality
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Facade materials
e Curtainwall M

* Pre-finished
aluminum panels

e Brick vencer W $
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Original Sequence
* 37 week duration

= Fagede Seqeencing e | W
= Mumory Vereer 136 e
Trcr Traster & foack o M awns o

M Mutmada ey

et Fngaie o Wit Teacths
Mo Fagade of et Teuces 338wy
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Four alternatives identified

 Alternative A — compress schedule by adding additional crews

* Alternative B — compress schedule by adding additional masonry crews
* Alternative C — phase sequence of north facade

 Alternative D — change aluminum panels to masonry veneer

= Mansnry Venear 145 dayn
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Alternative C

 Alternative C phases construction of north fagade
* Later curtain wall activities occur sequentially

* 36 week duration
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Alternative C

Considerations: Results:
* Productivity
* Cost o ($13,544)

¢ Schedule

* No loss of productivity

¢ One week faster
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Objective:

Develop a waste management plan for the AHIB

Considerations:
* Cost
* Accessibility

* Practicality
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Caonstruction Debris Generation

M Total Building Size 77000 EX
. WOOd Diehris Creneration 3 80 Ibs's f
Estimated
* Concrete construction debris 299.530  Ibs
Requirement 30 o Diverswon
* Gypsum board
Goal of construction
debris 10 be diverted 149,765 lbs to be diverted
Anticipated recycling
/Constrsction Debns CGreneration Rates  Recyelable Materal
* Concrete: 37 tons [Conerete o EETENT
. WOOd 18 tOIlS Wood 25% 37441 Ibs)
Diryvwall 107 14977 Ibs|

* Gypsum board: 7 tons
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Source separated

* Construction debris separated at jobsite into
different recycling bins

Costs
* Tipping fee
* Rental fee

* Hauling fee
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Cost of Recyeling

Tousor [asling | Conramer
Marerial Yards abtutal ] 5 Loads |Fee of months_[Rental _[Swhtoral 3 [Total Cont
Concste 000 138 |y W 150050 3,390
i O 2 17000

[ )8 o 146,00

] o [ | o 0 |

Cost of Not Recyveling

awling | Contamer

_— MU R I =l N
[ Consruction Debris | 655 70005 458000 | 2[5 _ssm]s 12 2] nms 66000 |5 642000

Savings or Cost of Recveling -~
[Cost of Not Recycing | Comt of Reyoiong Total Savings
.3 'iﬂ?'JCtIs 18T 80 2 “2 gu
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Waste Management

« Site Utilization Plan
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Waste management plan

Considerations:
« Cost * ($2,500)
* Accessibility

Results:

* Recycling centers are available
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Recommendations

* Construct 4-ply built-up roof

* Re-sequence fagade construction
* ($13,544)

¢ One week faster

+ Implement waste management plan
* ($2,500)
* 65 tons diverted from landfill
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Additional Additional
Duration | Labor Costs |General Conditions Costs| Total Difference]
Altemative E |32 weeks| S - (S67.720) (567.720)
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» Expected sound transmission reduction: 5 decibels

* 55 decibels reduced to 50 decibels

» Road traffic to office activities
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