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Location:

Architecture:

Cost:

Structure:

6801 Preinkert Drive College Park, MD 207
U-Shape Plan

9Stories including the Terrace Leve

Units are designed for 2-4 people

Total Height 94’

Dormitory/Apartments
ice Space for Building Housing

233,000 Square Feet
$23.5Million

Light-gage Bearing walls and Shear walls with Concrete
Colymns and Shear walls

Each unitis separately heated and cooled by 111 rooftop
mechanical units

Currently approaching a LEED Gold Standard
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*Concrete Columns and Girders
*Lower two Floors
*Beams:
+16-24" deep
+18-36" wide
— H «Columns
Questions?

Green Roof Breadth Study
Conclusions & Recommendations

14" wide

+18-64" deep

+Hambro Composite Joists
3" Conc. slab for upper floors
+16" deep joist in Apt.
8 deep joist in Corridor

+5" Conc. Slab on lover floors
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systems.
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Computer Modeling o still being acceptable.
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“Table 4-1and Table 6-1
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.
Lateral Connection
Alternatives and Imj
Foundation Considerations
Goal Summary
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A3 Plate 8]
450 A2SN Boms

Girder to Column Connection :
Extended shear tab design
pe at the bottom for placing concerns
+ Bolted to the girder and welded to the column
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Acceptable Lateral Procedure————

Checks

« Horizontal Irregularity Chec
+ Vertical irregularity Check
* WithSDCD

* Equivalent Lateral Force Procedure is Acceptable

Horizontal Structural Iregularities

neguiry

Torsional

ReentrantComer

Diaphragm Discontinity

Outof Plane Offsets

Non Parallel System

Building Periods
907 seconds
0.732 seconds

Comment
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conclodod ha i reguiarty does not
it

i roquiaity docs ist u o the U
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__Lateral System Design- s

Location of SCBF
*Limited to within walls due to braces
*No perimeter frame
“Original locations the best solution

Quantity in each Direction
“Reduced the number from existing
4 in the East-West Direction
«6in the North-South Direction

Key Load Combinations
2.2D+1.6W + L +0.5(Lror S orR)
(12+0.25DS)D + pQE +L +0.25
(0.9 - 0.25DS)D + pQE +1.6H

Adjusting Membet
1. Increase brace sizes
2. Increase column sizes
3. Increase beam sizes

Member Design
“Lower stories controlled by strength
+60-75%capacity of members
*Upper Stories controlled by drift
+15-20% capacity of membe
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BoivetoBive BeSjomn Design
fdtelctfet foll solignate
“Weldacesstwmles per Spec. 1.6

Rt dresh bii<:apecidy foquirpatityt
+Blesigrte furtheaiekbapforma story
*All weideiarosmection except beam

shear tab
+Yield line on gusset plate

Inverted-V Design
+Beam takes unbalanced Load
« Gusset plate requires Stiffeners
“Gusset plate attached at the shop.
*Reinforced HSS brace at ends
“Yield line on gusset plate
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1) Introduction & . g g Two Alternatives Considered
—— « Alternate top single story X for frames

+ Use of Buckling Restrained Braced Frames

2) Structural Depth Study
Thesis Goals t !
Design Codes 2 e h Alternate Top Story
Computer Modeling 1 - « Eliminates the inverted-V and decreases the
Gravity Design beam size to W18x60
Gravity Connections + Braces became slightly smaller

Lateral Procedure and Loads « Helps with the drift

Buckling Restrained brace Frames
Alternatives and Implications g « Slight improvement at drift control
Foundation Considerations + Smaller connections
Goal Summary * Canactas true pined-pined member
Green Roof Breadth Study 1 1 + More costly but less non-structural damage
during an earthquake

Conclusions & Recommendations

Presentation Outline _Foundation Considerations

- Implication:
- - ange in structural system
— « Different layout from the original
2) SiE PGty . + Changein location

jIicsizcosk) . s ¢ « Soilinteraction during and Earthquake
?Es‘g" G 1 iy . + Foundation ties
Computer Modeling i + Dynamic ground movement and stresses
Gravity Design o Bl
o gy dissipation
Gravity Connections
Lateral Procedure and Loads
Lateral Design
Lateral Connections
Alternatives and Implications

1) Introduction &

Goal Summary
3) Green Roof Breadth Study

4) Conclusions & Recommendations

2
5) Questions’ Typical Exterior Coumn

Typical interior olomn
Cordorbend Column
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Presentation Outline _Structural Goal Summary——

1) Introduction &
sl ag0 1.) Design an overall structure made using structural steel and limit use of propriety
2) Structural Depth Study ; systems.
Thesis Goals
Design Codes - i F Outcome: The new steel design achieves this very well (4.5/5)
Computer Modeling s
Gravity Design
Gravity Connections
Lateral Procedure and Loads

2.) Design a gravity system that does not require a change in the building height
while still being acceptable.

Outcome: The design follows this but has limitations/issues (3/5)

Foundation Considerations " 3) Move the location of Building 7 to a high seismic Region to better understand and
7] ¥ work with seismic requirements in detail. (San Diego, CA)

mmary
3) Green Roof Breadth Study

Outcome: The move allowed for a more challenging design (sl5)
4) Conclusions & Recommendations

4. Picka single lateral system that will work for the new location and optimize it
5) Questions?

Outcome: The system works but has issues with the code (3.5/5)

Presentation Outline _ Green Roof Study

1) \nlroW i Reasons for a Green Roof

« Original Building 7 did not have one due to cost concerns
) Gy : + They can reduce the heat island effect and the use of excess gray water

L Chosen Roof Type

3) Green Roof Breadth Study | i g * Extensive Green Roof

Material and Considerations. * Very self -sustaining

Green Roof Layoutand Design L e * Minimum yearly maintenance

Water Collection System Design + Lighter and for non-accessible roofs

LEED and Impacts Plant types

Green Roof Summary —aniypes

" + Wanted a low maintenance and acceptable in both loc
4) Conclusions & Recommendations P g L e e

« Readily available in both locations
) Questions?
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2) Introduction & Building@vervtew ™ Layout
J—

c + Mechanical units moved to3 locations
) Structural Depth Study + 1/ Gravel around the perimeter
. + Gravel around the mechanical units
3) Green Roof Breadth Study
Material and Considerations
Green Roof Layout and Desig
Water Collection System Design
LEED and Impacts
Green Roof Summary
4) Conclusions & Recommendations

Details

+ 2layers of rubber membrane for water
* Filtering mesh for water runoff

* 3"soil for the plant life

5) Questions?
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duction &Buildingiwerstewr™"" - Baocedwaskinatedon tbegyalinihlguedtorm

e « Tankelsitadiaéth average annual rainfall from (NC
2) Structural Depth Study « Gbitrgmparktheshigerhody of the roof
1 * SadRiegalogypheperimeter
3) Green Roof Breadth Study T A « Tanksizes:
Material and Considerations [ + College park = 2-1000 Gallon Tanks
Green Roof Layout and Design - e * San Diego = 1-500 Gallon Tank
ater tion S n
LEED and Impacts
Green Roof Summary
4) Conclusions & Recommendations

5) Questions?
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2) Structural Depth Study

3) Green Roof Breadth Study
laterial and Considerations
Green Roof Layout and Design
Water Collection System Design
LEED and Impacts
Green Roof Summary
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5) Questions?

___LEED Considerations

Initial LEED Goals and Design
+ Become a minimunm of LEED certified
+ Currently 1 Point away from LEED Gold

idents need to take a class on how to keep the building more efficient and green

Points Gained by The Green Roof
« Reduction in the heat island effect
* Gain=1Point

+ The increase sage of gray water to reduce the building’s consumption
+ Gain =1 Point

Other Green Advantages from the Design
The usage of structural steel
+ Consists mostly of recycled scrap steel

___Green Roof Summary e

1.) The green roof was designed for both locations and is acceptable for both

Outcome: (4/5)

2.) The water collection system is acceptable for both locations but s greener for
College Park MD.

Outcome: (5/5)

3.) The redesign reduces in the impact on the environment and also bring the LEED
rating to Gold

Outcome: (5/5)
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nclusions & Recommendations

1) The structural system meets the redesign goals for both gravity and lateral
systems and is a good choice for a high seismic region

Recommendations:
* Implement the alternative structural alternatives
*  Useamodal analysis procedure so to obtain a base shear reduction
*  Use expansion joints to separate the U-shape into 3 buildings

2.) The green roof and water collection system reduces in the impact on the
environment and also bring the LEED rating to Gold.

University of Maryland College Park
Design Collective
Burdette, Koehler, Murphy & Associates.

Hope Furrer Associates Inc.
Hope Furrer
Melissa Harmon

The Pennsylvania State University
Dr. Ali Memari

Dr. Andres Lepage

Professor M. Kevin Parfitt

The entire AE faculty and staff

‘A special thanks to my family and friends who have all provided me with guidance and support.
these past years.
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A 1 ~Uniform method to eliminate
2) Structural Depth Study - moments
Thesis Goals 1 +Anchors around the perimeter to
Erpfers I ke generate a large inertia
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p— +CJP Weld to reduce weld length
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