1776 WILSON BOULEVARD ARLINGTON VIRGINIA

PRESENTATION OVERVIEW

BUILDING INTRODUCTION AND EXISTING INFORMATION BOULEVARD
PROPOSAL OVERVIEW
STRUCTURAL DEPTH
CONSTRUCTION MANAGEMENT BREADTH SUMMARY

SUSTAINABILITY BREADTH

BUILDING STATISTICS

“+LOCATED IN ARLINGTON COUNTY, VIRGINIA

< CLASS A OFFICE WITH RETAIL

9,000 SF

STORIES WITH 3 % BELOW GRADE PARKING

%

+$63.5 MILLION CONTRACT VALUE

+*DESIGN-BID-BOND

< C-0-2.5 ZONING DISTRICT

“+SEPARATE MIXED USE

ARCHITECTURE AND SUSTAINABILITY
< RETAIL SPACE ON GROUND FLOOR WITH TENNANT MEZZANINES
4 FLOORS OF OPEN OFFICE SPACE

“PRECAST CONCRETE PANELS

#GENEROUS GLAZING AND CURTAIN WALLS

DUCED TRAFFIC IMPACT

PUBLIC PARK AREA AND ROOF TERRACE

+BROWNFIELD REDEVELOPMENT

“+GREEN ROOF AND SOLAR PV PANELS




SITE CONDITIONS

Description
ill/Possible Fill 17-36 feet belowsite grades

< ASPHALT, GRAVEL, AND TOPSOIL GROUND COVER [ ™ et X o 2

sand,gravel, and day

+BELOW GROUND STRATA : 2 gD \ o pesa B

b § = il
2HIGH GROUNDWATER FLOW i s clayey sand, and low plasticity
i ]

claywiith varying gravel content

00 SF FOOTPRINT AREA 5 e\ . ' Miw:i‘wu:sdwnndv:mh rock
fragments.

<+ONE AND TWO STORY BUILDINGS

OZ—=-0n—XxXm
muyc—HoOCao-H®W

FOUNDATION

<+ SHALLOW FOUNDATION
<+BEARING CAPACITY OF 10,000 PSF

<SLAB ON GRADE AND FOOTINGS

QZ—-0—=Xm
mmmc—HOoOCAo-H®

FOUNDATION FLOCR SYSTEM COLUMNS

JND FLOOR
< SHALLOW FOUN ION

“*BEARING CAPACITY OF 10,000 PSF

“+SLAB ON GRADE AND FOOTINGS

Q@Z—=- 0w -—Xm
mxc-HoOoCa-Ho»

FLOOR SYSTEM

< SHALLOW FOUNDATION
<+BEARING CAPACITY OF 10,000 PSF

<SLAB ON GRADE AND FOOTINGS

mmmxc-HOCH-H®




ODZ—=-»0—XxXm

muxc-HOC-H®

PROPOS

“*EFFICIENTLY DESIGNED

“+LOCATION CHANGE

“+*REDESIGN FOR NEW SEISMIC LOADS
4+ CONSTRUCTION MANAGEMENT

+SUSTAINABILITY

NEW LOCATION

#CENTRAL DISTRICT OAKLAND
“LEED RELATED SITE BENEFITS

“REDEVELOPMENT

NEW SEISMIC LOADS

" — i
~— e

SEISMIC DESIGN CONSIDERATIO

<+SEISMIC DESIGN CATEGORY D

C PROVISIONS AISC 341-05

[Coeficients and FactordType

“+SPECIAL MOMENT FRAMES REQUIRED

|Steel Structure

REDUNCANCY FACTOR =13

Special Concentrically
Braced Frames

(Concrete Structure [Special Reinforced

(1.2+0.2Sds)D + pQe + L + 0.25
(0.9 - 0.28ds)D + pQe + 1.6H

+ALLOWABLE STORY DRIFT = SX

“EQUIVALENT LATERAL FORCE ANALYSIS PERMITTED

Concrete Shear Walls

ENDERNE! Kirr £

+WIDTH/THICKNESS RATIO:

4+NO SHEAR STUDS IN PROTECTED ZONES




whfwdl < 100% 96%
CONCRETE REDESIGN Bodondorits 310tk skeumer
248 ik atmid span
Live Load Moments 202.5 ftk atsupport
162 ftk  atmid span
6000 PSI Total Balancing Moments | 194 ft-k  at support Designed As. At Support Exterior
155.5 fik atmid span Hand (11)#4 bars
Utimate Strength 664 ftk  atsupport RAM (10)#4 bars.
Ext. Support 573 ft-k  atmid span At Support Interior
= 270,000 PSI Int. Support F Hand (10)#9 bars
Int. Span Bottom (14)#9 bars
Midspan Bottom
@12
45@15"

“Fy = 60 KSI Tendon Locations

Shear Strength
%7 WIRE STRANDS %’ DIAMETER EEE AL DO 01 75 Wide Beam Action
Two Way Action
60% LOAD BALANCE OF SELF WEIGHT R SE
At supports (10) #9 top interior
(11) #4 top exterior
Vidspan #5 @ 12" o¢ bottam

CONCRETE REDESIGN

000 PSI

IN
<+Fy = 60 KSI

IN EDGE REIN ENT
<Fpu = 270,000 PSI

CREASE IN COLUR AB CONNECTION REINFO
7 WIRE STRANDS *2" DIAMETER
PLEX DETAILING

4-60% LOAD BALANCE OF SELF WEIGHT

COMPOSITE STEEL PRO/CON GRAVITY

+LOWER WEIGHT
++DECREASED CONSTRUCTION TIME

STRUCTU M MODEL

COMPOSITE STEEL PRO/CON GRAVITY SYSTEM

+LOWER WEIGHT

++DECREASED CONSTRUCTION TIME




RAM STRUCTURAL SYSTEM

“+*HAND CALCULATION RESULTS USED TOASSIGN SIZES
<+CRITERIA SET FOR BEAM/ COLUMN CHEC!

+ECONOMIZE LAYOUTS

MOMENT FRAME L

CONSIDERATIONS

“*LIMIT DRIFT
<*AVOID P-DELTA INSTABILITIES
<MINIMIZE EFFECTS DUE TO TORSION

<MINIMIZE ARCHITECTURAL IMPACTS

MOMENT FRAME L

CONSIDERATIONS

“*LIMIT DRIFT
“+AVOID P-DELTA INSTABILITIES
<MINIMIZE EFFECTS DUE TO TORSION

“+MINIMIZE ARCHITECTURAL IMPACTS

MOMENT FRAME L,

CONSIDERATION

“+LIMIT DRIFT
“+AVOID P-DELTA INSTABILITIES
<-MINIMIZE EFFECTS DUE TO TORSION

“*MINIMIZE ARCHITECTURAL IMPACTS

Beam Design and Check Cri

AISC360-05 LRFD

Deck perpendicular to composite beam braces
the flange

Camber included in design if necessary

Max stud spacing follows code

Stud Placement: e mid-ht. < 2"

S AND BEAM DEFLECTION

Beam Deflection Criteria
Composite Unshored

Composite Shored

Noncomposite

OR CORE

2ND LAYOUT

E PERIMETER FR
“UPLIFT UES AT CORNEI

HITECTL In

3rd LAYOUT

CHITECTURAL

L EFFECT DUE TO TOR

‘Column Design and Check Ci a
AISC 360-05 LRFD for columns and base plates
Trial groups of W14, W12, and W10 used

Deck braces the column

Live Load = L/360
Superimposed =1/240
Total=1/240

Live Load = L/360
Total= /240

Live Load = L/360
Total=1/240




HAND CALCULATIONS Load Combinations
(1.2 +0.25ds)D + pPge + 0.5PI
(0.9 +0.25ds)D - pPge

Brace Design Data

1% Floor 2nd-4" Floor 5" Floor Brace Forces and Design _ |Ground Floor Braced Frames
Height (ft) 28 13.33 K Compression 556.3 k
L Beam (ft) 30 Tension 538.8 k
L Brace (ft) 20
Angle (degrees) 48.6

W Shape Selected W14x120

61.54<96.33
Width/Thickness |7.8<8.5

CONCLUSION

R Story Height | 0.02Hsx  Drift

14.67 352

1333 32 X Stifiness Equations
13.33° 32

32 X 2 Diagonals 2cos"2(theta)(AE/L)
+AVOID P-DELTA INSTABILITIES ; 67 o 1 Diagonal cos*2(theta) (AE/L)

“+LIMIT DRIFT

<MINIMIZE EFFECTS DUE TO TORSION Center Of Rigidity
Hand Calculation RAM Value Difference
o = P : | X-Direction 140 ft 141.07 ft
“*MINIMIZE ARCHITECTURAL IMPACTS 2
61.54<96.33 | Y-Direction 81.67 ft 8178 ft

Width/Thickness [7.8<8.5

VERVIEW CONCRETE SCHEDULE STEEL SCHEDULE

=20

< TWO CRANES, KEEP NORTH Al
< FOLLOWS FO F Ol SC E
+DONT EXTEND SCHEDULE FOLLOWS FORMAT OF ORIGINAL SCHEDULE ZONES

<*COMPARE COSTS AND DURATIONS SguDAlED [.)URATIONS [0 CR RS D] <+ TAKEOFFS PERFORMED BY HAND ON TYPIC
MATERIALS BAYS

<+DEVELOP CRITICAL PATHS * S . =

- ;255R5TRUL'TURE CEREDULE (B ERED < SUPERSTRUCTURE SCHEDULE SHORTENED

BY 10 DAYS

% $1.7 MILLION INCREASE IN COST ,000 INCREASE IN COST

I-H0O>rmAam

OVERVIEW

< MAINTAIN LEED PLATINUM RATING Category Tasks
Sustainable Sites Research new location choices
RIORITY LIST Site type
Local amenities
“NEW SITE Minimize trafficimpact
Heat island effects
Green roof performance
PV Solar Panel performance
Indoor Environmental Quality Heating and cooling loads

“+ENERGY PERFORMANCE 2 Energyand Atmosphere

“HVAC LOADS




NEW SITE LOCATION

Richmond Virgin San Francisco Califor
<»CENTRAL DISTRICT OAKLAND Energy Savings Comparedto | $863 -$160
White Roof
++*BROWNFIELD OPPORTUNITI Energy Savings Compared to | $1409 5957
DarkRoof
+REDUCE TRAFFIC IMPACT Summer Peak Daily Average | -53.3W/mA2 132.4 W/mA2
Sensible Heat Flux
<HEAT ISLAND Summer Peak Daily Average | 124.4W/m"2 0.2W/mn2
Latent Heat Flux

SOLAR PANEL ANALYSIS

SOLAR PANEL ANALYSIS

JANUARY

SOLAR PANEL ANALYSIS

. Peak Sun Hours |Winter Summer |Fall/Spring
3.75 6.25
3:25| 5!

Location Hand CalcValue PV Watts Result % Difference
DETERMINED (kW-hr/year) (kW-hr/year)

San Francisco 54,429 53,180 2.29%

Sterling 44,876 44,954 0.17%




SOLAR PANEL ANALYSIS

Utility Rates Annual Increase |Production Decrease
CONSIDERATIONS 12.5 cents/kw-hr 5% 0.70%
8.0 cents/kW-hr 6.70% 0.70%

“ITCGRANT
AL UTILITY RATE INCREAS Costs
Installation 5$166,000 |After ITC Grant Payback Period
o&M 2%|Annual Increase 18 Years
+METER AND INVERTER REPLACEMENTS Meters $2,500 [Every 5 years 30 Years
Inverters $7,000 |Every 10 years

<-OPERATION AND MAINTENANCE

“+PRODUCTION DECREASES

SOLAR PANEL ANALYSIS

<+ CHECK E EFFICI
Panel Area

GREEN ROOF INTEGRATION 100% FFICIENCY INCR
Efficiency

2 CALCULATE M
+SOLAR PANELS INSTALLED OVER EXTENSIVE GREEN ROOF

»INCLUDE GREEN 5 DITION N ¢
<+PANELS SHADE VEGETATION New Efficiency

+GREEN ROOF COOLS SOLAR PANELS Useful Energy . PAYBACK PERICD: 23 YEARS
System Size

++UP TO 6% MORE EFFICIENT 31 YEARS TO PROVIDE COST SAVINGS

OVER NON INTEGRATED SYSTEM

A AND COO OAD »
Cooling Loads
Oakland Walls__|Windows |Lights _|People |Misc. [Total
A A A R A 127 1242.44 614 450 1408 3841]
T A . A Arlington .
5916

CONCLUSIONS

STRUCTURALDEPTH

IZED EFFECTS DUETO T

SIBLE DRIFT VALUES




CONCLUSIONS

CONSTRUCTION MANAGEMENT BREADTH

GF South Dack
GF North Deck

GF South Columns.

GF North Columns.

GF South Beams

GF North Beams

2nd South Dack

2nd North Deck
Mezzanine Slab
2nd-3rd South Columns
2nd-3rd North Columns
3rd South Baams

3¢d South Deck
3rd North Deck
ath-5th North Columns
Sth North Beams
Roof 2 Deck

4th North Beams

Sth North Deck

PH Columns

PH Deck

Thu 1/19/12
Thu 1/19/12
wed 1/25/12
Fei1/27/12
Fri1/27/12
wed 2/1/12
Mon 2/6/12
wed 2/15/12
Thu2/23/12
wion 2/13/12
Thu 2/23/12
Thu2/16/12
Wed 2/29/12
Mon 2/27/12
Wed 3/18/12
Mon 2/27/32
wed 3/14/12
Tue 3/6/12
wed 3/28/12
Thu3/22/12
Wed 3/28/12
Mon 4/9/12
Mon a/9/12
Thu a/19/12
Thua/19/12
Fri a/20/12

Tue 1/24/12
Thu 1/26/12
Thu 1/26/12
Tue 1/31/12
Fri2/3/12
Tue 2/13/12
Thu2/9/12
Wed 2/22/12
Fri2/28/12
Wed 2/15/12
Tue 2/28/12
Tha 2/23/12
Tue 3/13/12
Thu 3/1/12
Wed 3/21/12
Mon 3/5/12
Tue3/27/12
Fri3/o/12
Wed afa/1z
Tue 3/27/12
Fria/o/12
Fri4/13/12
Wed a/18/12
Thu 4/26/12
Thua/19/12
Fri4/20/12

CONCLUSION

SUSTAINABILITY BREADTH

CONCLUSIONS

SUSTAINABILITY BREADTH
LEED SITE OPPORTUNITIES
REEN ROOF PERF(

$PHOTO

QUESTIONS/COMMENTS




CONNECTION CONSIDERATIONS 1776 SKANSKA

W IlLs ON
BOULEVARD

+REQUIRED TENSION STRENGTH : RyFyAg OR MAXIMUM LOAD EFFECT

“+*REQUIRED FLEXURAL STRENGTH : 1.1RyMp

<++REQUIRED COMPRESSIVE STRENGTH : 1.1RyPn

SEISMIC LOADS 1776 SKANSKA

W IllLsS ON
BOULEVARD

—— 16k
~_ Bk

BRACED MOMENT FRAMES




