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Todd	  
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Todd	  
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Todd,	  Jack	  

• As	  part	  of	  the	  Recovery	  Act,	  solicitaGon	  issued	  in	  Fall	  of	  2009	  for	  Design	  –Build	  
teams	  to	  submit	  qualificaGons	  for	  175,000	  s.f.	  modernizaGon	  of	  an	  exisGng	  
warehouse	  on	  the	  Federal	  Center	  South	  campus	  in	  SeaVle,	  to	  house	  the	  SeaVle	  
District	  USACE.	  
• Sellen	  and	  ZGF	  have	  been	  working	  together	  since	  the	  early	  1990s	  on	  several	  large	  
Microso\	  projects	  –	  Sellen	  asked	  ZGF	  to	  design	  their	  new	  headquarters	  –	  ZGF	  asked	  
Sellen	  to	  build-‐out	  our	  new	  offices	  
• Larger	  team	  including	  kpff	  engineers	  and	  Flack	  +Kurtz	  mechanical	  and	  electrical	  
engineers	  
• Phase	  II	  of	  the	  solicitaGon	  consisted	  of	  an	  18	  week	  design	  compeGGon	  against	  two	  
other	  teams	  resulGng	  in	  schemaGc	  level	  design	  that	  guaranteed	  performance	  and	  
budget.	  
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Todd,	  Jack	  

• A\er	  award,	  the	  integrated	  project	  team	  grew	  to	  include	  mechanical	  and	  electrical	  
subcontractors	  as	  well	  as	  the	  reclaimed	  Gmber	  subcontractor.	  
• Mechanical	  subcontractor	  brought	  on	  in	  design-‐assist	  role	  wherein	  they	  actually	  
produced	  the	  construcGon	  drawings,	  but	  Flack+Kurtz	  remained	  as	  the	  engineer	  of	  
record	  
• Electrical	  subcontractor	  brought	  on	  as	  typical	  design-‐build	  enGty.	  
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Todd	  

AUTOMATIC	  ANIMATION	  –	  ONE	  CLICK	  ONLY!	  

• The	  site	  for	  the	  project	  is	  located	  along	  the	  Duwamish	  Waterway	  just	  south	  of	  
downtown	  SeaVle.	  	  The	  original	  waterway	  	  meandered	  considerably,	  but	  the	  Army	  
Corps	  dredged	  it	  and	  straightened	  it	  out	  in	  the	  early	  1900s	  in	  order	  to	  promote	  
commerce.	  
• The	  site	  	  was	  originally	  part	  of	  the	  Duwamish	  Tidal	  Basin,	  which	  not	  only	  provided	  
inspiraGon	  for	  the	  design	  soluGon,	  but	  also	  posed	  significant	  challenges	  for	  the	  
buildings’s	  foundaGons	  
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Todd	  

• The	  exisGng	  Federal	  Center	  South	  Campus	  contains	  two	  primary	  buildings	  
• The	  1201	  building,	  originally	  built	  by	  Ford	  Motor	  Company	  as	  a	  assembly	  plant	  in	  the	  
1930’s,	  was,	  in	  its	  day,	  its	  own	  form	  of	  Recovery	  Act,	  and	  has	  been	  converted	  to	  office	  
space	  where	  the	  Corps	  is	  currently	  located.	  
• The	  1202	  building	  was	  built	  in	  the	  1940’s,	  and	  was	  used	  by	  Boeing	  to	  build	  missiles	  
for	  WWII,	  and	  we	  discovered,	  was	  later	  used	  as	  a	  morgue.	  
• The	  1202	  building	  is	  the	  warehouse	  originally	  slated	  for	  “modernizaGon”.	  	  
• Our	  site	  is	  the	  northwest	  corner	  of	  the	  campus,	  made	  possible	  by	  demolishing	  the	  
north	  half	  of	  the	  1202	  building.	  
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Todd	  

AUTOMATIC	  ANIMATION	  –	  ONE	  CLICK	  ONLY	  

• With	  the	  Army	  Corps	  as	  the	  tenant,	  the	  building	  had	  to	  comply	  with	  the	  Department	  
of	  Defense	  anG-‐terrorism	  requirements	  including	  setback	  distances	  from	  vehicular	  
traffic	  

19 



Todd	  

• The	  siGng	  of	  the	  building,	  along	  with	  the	  required	  setbacks,	  offered	  the	  opportunity	  
to	  create	  two	  faces	  to	  the	  building	  that	  respond	  to	  both	  its	  formal	  and	  natural	  
context.	  
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Todd,	  Jack	  
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Todd	  

• The	  design	  soluGon	  embodies	  a	  significant	  culture	  shi\	  that	  is	  being	  implemented	  by	  
the	  leadership	  of	  the	  SeaVle	  district	  of	  the	  Corps.	  
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Todd,	  Chris	  

• One	  of	  the	  primary	  goals	  of	  the	  Recovery	  Act	  is	  to	  create	  High	  Performance	  Green	  
Buildings	  that	  establish	  new	  performance	  standards	  for	  the	  marketplace.	  
• ASHRAE	  2007	  Baseline	  =	  2030	  60%,	  30%	  beVer	  than	  that	  ~70%	  	  
• CompeGGon	  Brief:	  2/3	  Efficiency,	  1/3	  PV’s	  ($$$)	  
• BeVer,	  more	  integrated	  way?	  	  	  

• More	  money	  for	  design,	  quality.	  	  	  
• Lower	  EUI	  >”Net	  Zero	  Ready”	  
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Chris,	  Jack	  

• Minimum	  Performance	  Checklist	  
• Energy	  1	  of	  many	  H.P.	  criteria	  
• LEED	  Gold,	  and	  many	  credits	  above	  and	  beyond…	  

• Advanced	  metering	  (H20,	  too)	  
• Solar	  hot	  water	  
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Jack, Tom 

GSA FCS example of the EUI target built into the RFP and the contract 
with M&V. 
In order to help clients achieve their goals we need to focus on an 
integrated design process. 
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Todd,	  Jack	  

AUTOMATIC	  ANIMATION	  –	  ONE	  CLICK	  ONLY!	  

• Original	  Schedule	  
• Very	  aggressive,	  parGcularly	  since	  we	  had	  had	  minimal	  client	  input	  during	  the	  design	  
compeGGon	  
• Design-‐build	  has	  reduced	  the	  overall	  schedule	  by	  1	  to	  2	  years	  when	  compared	  to	  a	  
convenGonal	  GSA	  design-‐bid-‐build	  procurement.	  
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Todd	  
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Todd	  

• Army	  Corps	  program	  
• Major	  departments	  governed	  
• Pulled	  out	  meeGng	  spaces	  from	  individual	  departments	  into	  the	  Commons	  
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Chris	  

AUTOMATIC	  ANIMATION	  –	  ONE	  CLICK	  ONLY	  
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Chris	  
• Designers	  faster	  than	  engineers/modelers	  
• Generic	  Energy	  Rose	  (EQUEST)	  
• Go	  Daylight	  opGmized	  rotated	  

• Annual	  Energy	  Use	  
• Peak	  =	  Equipment	  cost	  

• Tweak	  evolving	  atrium	  scheme	  
• UA	  benefit	  vs.	  Bar	  Building	  	  

• Envelope	  =	  Heat	  loss,	  Energy	  =	  Money	  
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Todd,	  Chris	  

• Three	  stories	  triggered	  progressive	  collapse	  requirements	  
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Todd,	  Chris	  
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Todd,	  Chris	  

• The	  bar	  of	  the	  Oxbow	  is	  60	  foot	  wide	  with	  22	  foot	  structural	  bays	  along	  the	  length	  to	  
maximize	  access	  to	  views	  and	  daylight,	  and	  to	  right-‐size	  the	  office	  area	  for	  the	  typical	  
workstaGon.	  
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Todd	  

35 



Todd	  
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Jack,	  Todd	  
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Jack,	  Todd	  

• DEEP	  PILES	  extend	  through	  the	  silty	  and	  sandy	  soils	  to	  bear	  on	  firm	  Glacial	  Till…	  
depth	  of	  Gll	  at	  160’	  deep	  on	  average;	  
• Provides	  a	  ROCK-‐SOLID	  foundaGon	  for	  the	  new	  building,	  overcoming	  the	  risk	  of	  soil	  
liquefacGon	  during	  a	  seismic	  event.	  
• In	  addiGon,	  the	  ground	  level	  floor	  is	  supported	  not	  by	  a	  slab-‐on-‐grade,	  but	  by	  
interconnected	  GRADE	  BEAMS;	  so	  it	  can	  also	  remain	  unaffected	  even	  in	  the	  event	  of	  
soil	  liquefacGon	  event.	  
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Jack,	  Todd	  

• In	  this	  case,	  loose,	  liquefiable	  soils	  can	  be	  modified	  to	  increase	  the	  soil’s	  resistance	  
to	  liquefacGon	  and	  slope	  instability.	  
• The	  use	  of	  stone	  columns	  is	  a	  ground	  improvement	  technique	  where	  stones	  displace	  
or	  replace	  weak	  soils	  using	  either	  an	  electrical	  or	  hydraulically	  actuated,	  cylindrical	  
vibraGng	  probe	  
• Stone	  columns	  along	  the	  western	  edge	  of	  the	  site	  stabilize	  the	  soil	  to	  miGgate	  the	  
potenGal	  for	  lateral	  spreading	  
• liquefacGon-‐induced	  seVlement	  could	  range	  from	  nearly	  1.5	  feet	  to	  more	  than	  5	  feet	  
in	  the	  vicinity	  of	  the	  proposed	  building	  
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Jack	  

• Piles	  on	  average	  160	  feet	  deep.	  
• Test	  piles	  uGlized	  to	  determine	  if	  geothermal	  wells	  would	  further	  enhance	  
performance	  of	  the	  building.	  
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Todd,	  Jack	  

• Started	  with	  an	  assessment	  of	  the	  yield	  that	  could	  be	  harvested	  from	  the	  exisGng	  
warehouse	  
• Modeling	  used	  throughout	  design	  to	  not	  only	  develop	  the	  aestheGc,	  but	  to	  
conGnually	  crosscheck	  sizes	  and	  quanGGes	  to	  ensure	  that	  the	  use	  matched	  the	  
harvest	  
• DemoliGon	  involved	  careful	  dis-‐assembly	  in	  order	  to	  ensure	  the	  maximum	  yield	  
• ExisGng	  paint	  only	  milkwash,	  was	  easily	  removed	  via	  hand-‐planning	  and	  water-‐
je|ng	  to	  create	  a	  rich	  paGna	  finish	  
• ErecGon	  process	  has	  been	  referred	  to	  be	  akin	  to	  “working	  with	  Gnker	  toys”	  
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Todd,	  Jack	  

• Over	  200,000	  board	  feet	  of	  Gmber	  and	  decking	  has	  been	  re-‐claimed	  for	  use	  in	  the	  
building.	  
• Composite	  wood	  beams	  introduced	  in	  order	  to	  match	  number	  of	  purlins	  required	  
with	  available	  Gmber.	  
• AddiGonal	  lumber	  has	  been	  re-‐purposed	  to	  create	  concrete	  formwork,	  as	  well	  as	  
other	  temporary	  uses	  during	  construcGon.	  
• Re-‐use	  of	  lumber	  has	  resulted	  in	  over	  99%	  recycle	  rate	  of	  construcGon	  waste	  
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Jack,	  Todd	  

• Gordon	  R.	  Plume	  Timber	  Company,	  who	  worked	  with	  Sellen	  on	  the	  house	  for	  a	  
certain	  so\ware	  mogul	  in	  the	  SeaVle	  area,	  provided	  valuable	  experGse	  in	  grading	  the	  
Gmbers	  and	  fabricaGng	  them	  for	  their	  new	  use.	  
• This	  view	  shows	  the	  architectural	  rendering…..	  
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Jack,	  Todd	  

• This	  view	  is	  from	  the	  MEP	  model	  illustraGng	  the	  integraGon	  of	  piping	  and	  ductwork	  
with	  the	  exposed	  structure.	  
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 Jack,	  Todd	  
 The	  same	  view	  under	  construcGon	  
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Jack	  

• ExisGng	  Gmber	  piles,	  16”	  in	  diameter,	  and	  40	  foot	  long,	  extend	  the	  full	  length	  of	  the	  
1202	  building	  at	  8’-‐0”	  on	  center	  
• Building	  was	  sited	  to	  minimize	  the	  number	  of	  Gmber	  piles	  that	  needed	  to	  be	  
removed.	  
• In	  the	  end,	  only	  55	  piles	  had	  to	  be	  removed,	  and	  these	  piles	  are	  being	  re-‐used	  as	  site	  
benches	  and	  for	  construcGon	  means	  and	  methods.	  
• The	  remaining	  piles	  provide	  addiGonal	  soil	  densificaGon.	  
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Todd,	  Chris	  
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Charles	  
• Explain	  how	  we	  hit	  these	  goals	  

• Primary	  Energy	  	  
• With	  integrated	  design	  
• Achieving	  quality	  in	  Architectural	  design	  
• Indoor	  environment	  
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Charles	  
• Current	  PredicGon	  

• 24	  EUI	  	  	  77%	  vs	  CBECS,	  	  	  40%	  vs	  ASHRAE	  
• Heat	  &	  Cool	  –	  Miniscule	  

• Efficient	  Systems	  
• Heat	  (Pump)	  Recovery	  &	  RedistribuGon	  

• Hot	  Water	  –	  small,	  but	  less	  energy	  by	  using	  heat	  pumps	  &	  ASTE	  Heat	  Recovery	  
• LighGng	  
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Chris	  
• SeaVle	  –	  Predominantly	  overcast	  ,	  fairly	  clear	  summer	  
• Target	  –	  D.F	  ~	  3	  in	  office	  

52 



Chris,	  Todd	  
• Direct/indirect	  lighGng	  fixtures	  
• Structural	  Module	  of	  22’	  
• Achieve	  goals	  of	  25	  fc	  
• Installed	  LPD	  of	  0.7	  
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Chris,	  Jack,	  Todd	  

• Sellen	  introduced	  Barcol-‐Air	  to	  the	  west	  coast.	  
• Energy	  wave…	  
• Chilled	  beams	  “sails”	  
• Decouple	  vent	  +	  H/C	  
• Water	  327	  x	  vs	  Air	  
• Low	  velocity	  vent	  in	  UFAD	  
• Barcol	  Air	  
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Chris	  
• Dev	  of	  Env	  in	  concept	  w/HVAC	  

• What	  performance	  criteria	  to	  meet	  goal?	  
• Original	  goal:	  HeaGng	  –	  No	  separate	  perimeter	  system	  

• Considered	  triple	  glazing,	  separated	  high	  temp	  plenum	  
• But:	  Higher	  cost,	  less	  comfort	  (1%)	  HRS	  	  
• And	  *lower	  energy	  performance	  ulGmately,	  per	  hydronic	  ???	  

• Cooling:	  Limit	  C.B	  density	  to…OrientaGon	  specific	  shading	  NW	  –	  V,	  E,	  S	  
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Charles,	  Jack,	  Todd	  

• Building	  orienta.on,	  High	  windows	  &	  Skylights	  maximize	  dayligh.ng	  ;	  External	  Shading	  controls	  heat	  gain	  
• High	  Performance	  Glazing	  enhances	  energy	  efficiency	  as	  well	  as	  Blast	  Protec.on	  
• Energy	  use	  reduced	  by	  30%	  
• 100%	  Outdoor	  Filtered	  Air	  for	  Ven.la.on.	  	  
• Healthy	  Underfloor	  Air	  Dist.	  System	  	  
• High	  efficiency	  WaterSense	  fixtures	  save	  water	  
• LEED	  GOLD	  Cer.fica.on	  
• Building	  Form	  and	  Skin	  designed	  to	  aid	  in	  air	  flow	  
• Stormwater	  is	  ac.vely	  managed	  on-‐site	  with	  surface	  deten.on	  &	  conveyance	  
• Thermal	  Storage	  provides	  maximum	  efficiency	  for	  HVAC	  system	  -‐	  Radiant	  cooling	  assures	  thermal	  comfort	  
while	  saving	  energy.	  
• During	  the	  design	  compeGGon	  explored	  a	  number	  of	  high	  performance	  strategies	  that	  ulGmately	  had	  to	  be	  set	  
aside	  in	  order	  to	  meet	  an	  iniGal	  budget.	  	  These	  were	  presented	  as	  “BeVerments”	  to	  GSA,	  that	  they	  could	  
incorporate	  into	  the	  project	  if	  addiGonal	  funding	  became	  available.	  	  GSA	  embraced	  this	  concept	  and	  collaborated	  
with	  design-‐build	  team	  to	  incorporate	  geothermal	  wells,	  rainwater	  harvesGng,	  and	  a	  glass	  skylight.	  
• Atrium	  –	  Air	  handlers	  (5)	  

• Smoke	  exhaust	  –	  enable	  mixed	  construcGon	  
• Exposed	  steel	  &	  wood	  

• H.R./HX	  
• 2	  other	  systems	  for	  base	  heat	  source	  

• P.C.	  
• GSHP	  
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Chris	  
• Loads	  for	  annual	  simulaGon	  (F+V,	  B.E.)	  
• Heat	  load	  reduced	  through	  HX	  
• Sim	  H+C	  
• Cooling	  –	  sign	  period	  peaks	  
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Chris	  
• ???	  –	  where	  can	  we	  move	  energy	  ???	  

• Heat	  interior	  >	  Perimeter	  (Hydronu	  
• Monitoring	  warmup	  vs.	  day	  cooling	  (storage)	  
• Capacity	  to	  do	  a	  lot	  of	  cooling	  at	  night	  in	  SeaVle	  (typical	  <	  60F	  	  ???)	  
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Chris,	  Jack	  
• PCM	  tank	  –	  capacity	  for	  50%	  of	  cooling	  solving	  storage	  problem	  
• MelGng/freezing	  point	  55F	  

• Base	  Temp.	  
• Superfast	  GSHP	  –	  limited	  capacity	  renewable	  daily	  
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Chris,	  Jack	  
• Early	  comp	  concept	  was	  GSHP	  integrated	  design,	  but	  more	  costly	  than	  PCM	  
• EssenGally	  same	  as	  PCM	  
• Not	  in	  Project	  –	  more	  cost	  duplicate,	  only	  got	  small	  7%	  beVer	  	  
• AddiGonal	  BeVerment	  $,	  Reduce	  cooling	  tower	  (1/2)	  
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Todd,	  Jack	  

• 25,000	  gallon	  cistern	  captures	  rainwater	  from	  all	  of	  the	  roofs	  
• Rainwater	  used	  for	  grey	  water	  at	  toilets	  and	  cooling	  tower	  make-‐up,	  as	  well	  as	  for	  
irrigaGon	  
• In	  addiGon	  the	  rain	  water,	  a\er	  ozone	  treatment,	  is	  pumped	  back	  to	  the	  atrium	  
water	  feature	  consisGng	  of	  source	  stones	  represenGng	  the	  four	  tributary	  rivers	  that	  
feed	  into	  the	  Duwamish,	  as	  well	  as	  the	  Duwamish	  past	  and	  present.	  
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Todd	  

• Architectural	  models	  –	  architectural	  team	  very	  green	  in	  terms	  of	  use	  of	  Revit.	  	  Only	  
one	  master	  user	  at	  the	  start	  of	  the	  project.	  	  A\er	  early	  frustraGon,	  team	  grew	  to	  
prefer	  Revit	  over	  AutoCAD.	  	  Team	  parGcularly	  excelled	  at	  generaGng	  presentaGon	  
graphics.	  	  Team	  underesGmated	  the	  effort	  required	  to	  extract	  good	  quality	  2D	  
construcGon	  documents	  from	  the	  model.	  
• Structural	  model	  –	  many	  versions:	  

• ZGF	  -‐	  Revit	  
• Kpff	  -‐	  Revit	  
• Sellen	  wood	  -‐	  Revit	  
• MKE,	  steel	  detailing	  –	  Steel	  detailing	  program	  

• Mechanical	  –	  uGlized	  CADduct	  not	  easy	  to	  share	  files	  with	  Revit	  –	  uGlized	  
Navisworks	  for	  3D	  coordinaGon	  throughout	  the	  design	  and	  documentaGon	  process	  
but	  unable	  to	  import	  mechanical	  systems	  into	  architectural	  and	  structural	  models	  
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Todd	  

• LighGng,	  studies	  for	  both	  daylighGng	  and	  arGfical	  lighGng	  
• Smoke/CFD:	  	  EnGre	  building	  is	  an	  atrium,	  smoke	  modeling	  required	  to	  simulate	  
ability	  to	  exit	  the	  building	  safely	  in	  the	  event	  of	  a	  significant	  terrorist	  event.	  	  CFD	  
modeling	  uGlized	  to	  assure	  that	  condensaGon	  will	  not	  occur	  on	  chilled	  sails	  
• Detailing:	  	  wood	  structure	  as	  well	  as	  the	  fact	  that	  the	  structure	  is	  exposed	  
throughout	  created	  unique	  detailing	  situaGons	  that	  required	  their	  resoluGon	  via	  3D	  
modeling	  

63 



Jack,	  Todd	  

• Design-‐build	  process	  allowed	  the	  introducGon	  of	  innovaGve	  semi-‐custom	  systems	  to	  
be	  developed	  for	  the	  building,	  all	  of	  which	  have	  the	  ability	  to	  be	  uGlized	  on	  future	  
projects	  
• New	  verGcal	  shingle	  design,	  now	  part	  of	  the	  manufacturer’s	  standard	  line	  
• First	  use	  of	  composite	  wood	  beams	  in	  the	  U.S.	  	  	  
• New	  chilled	  sail	  design	  –	  with	  perforaGons,	  actually	  performs	  beVer	  than	  anGcipated	  
–	  also	  now	  becoming	  part	  of	  manufacturer’s	  standard	  line	  of	  products.	  
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Todd,	  Jack	  

• Although	  integraGon	  of	  systems	  thoroughly	  examined	  via	  3D	  modeling,	  the	  actual	  
execuGon	  sGll	  presented	  some	  unknowns.	  
• Built	  full-‐scale	  mock-‐up	  of	  one	  bay	  of	  the	  Oxbow.	  
• Every	  trade	  that	  parGcipated	  in	  this	  R&D	  lab	  has	  changed	  their	  means	  and	  methods	  
as	  a	  result.	  
• Design-‐build	  process	  allowed	  an	  addiGonal	  opportunity	  for	  the	  trades	  to	  learn	  how	  
to	  put	  the	  building	  together	  in	  a	  pracGce	  run.	  
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Chris,	  Jack	  

• Metering	  requiring	  far	  exceeds	  that	  required	  to	  meet	  LEED	  M&V	  requirement.	  
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Jack,	  Todd	  

AUTOMATIC	  ANIMATION	  –	  ONE	  CLICK	  ONLY	  
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The	  End	  
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Todd	  

Introduce	  
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