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INTRODUCTION

The Addition at China Basin 

T he add ition  s tructu re  a t C h ina  B asin  u tilizes an  innovative  
app lica tion  o f se ism ic iso la tion  techno logy. U nder the  ow nersh ip  
o f R R E E F &  M cC arthy C ook the  tw o leve l, 175,000 square  foo t 
iso la ted  add ition  has been bu ilt upon the  1991 vin tage th ree  leve l 
post tens ion  concre te  B erry S tree t B u ild ing  a t C h ina  B asin . T h is  
iso la tion  techno logy is  w e ll su ited  fo r th is  app lica tion  g iven  the  
areas susceptib ility to  earthquake  activ ity  and m eeting  the  curren t 
bu ild ing  code requ irem ents und er the  perfo rm ance based design  
crite ria . T he se ism ic iso la tion  system  prov ides la te ra l flex ib ility fo r 
the  add ition  s tructu re , and during  an  ea rthquake dam pens the  
ground m otion  energy be ing  transferred  in to  the  s tructu re . T he 
iso la tion  system  u tilizes a  com bina tion  o f 87  D IS  lead  rubber 
bearings and  s lid ing  iso la to rs. T h is  soph is tica ted  se ism ic iso la tion  
system  is  be ing  used  in  h igh -va lue  structu res and o ffe rs  the  
bu ild ing  occupants  and opera tions w ith  a  h igh  leve l o f sa fe ty and 
pro tection . 
 
A ccord ing  to  the  U .S . G eo log ica l survey, sc ien tis ts  pu t the  odds 
a t 99 percent fo r C a lifo rn ia  to  experience  a  6 .7  m agn itude 
earthquake o r g rea te r w ith in  the  next 30  years. It is  no t a  m atte r 
o f “if” a  m a jor earthquake w ill s trike  C a lifo rn ia  bu t “w hen”. For 
your re fe rence fu rthe r in fo rm a tion  on  the  earthquake po ten tia l is  
inc luded in  S ection  I and  the  de ta ils  o f th is  inn ovative  iso la tion  
system  is  described in  the  fo llow ing sec tions  here in . 
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BASE ISOLATION TECHNOLOGY
                   

ISOLATION ADVANTAGES

* Use base isolation technology to utilize the 
   structure addition into a mass damper

* Isolation Benefits

* 95,000 additional square feet

* Higher structural seismic performance

* Significantly reduces risk of damage

* Lower PML rating
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STRUCTURAL & SEISMIC SYSTEMS

Isolator bearings at Interstitial

LRB - 45.5” Diameter - 14.1” Rubber
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PEER REVIEW
John Sumnicht

Simpson, Gumpertz & Heger

The SGH structural design contemplated constructing the two new stories on seismic isolation bearings 
over the roof of the existing structure, essentially deploying the addition as a mass damper. This was a 
unique and innovative concept that had never previously been implemented in any building in the United 
States. 
 
When faced with unique structural solutions that are not adequately addressed by the prescriptive 
provisions of the building code, such as this, the City of San Francisco Department of Building Inspection 
requires a peer review to oversee the design process on behalf of the city. The peer review team for this 
project consisted of a practicing structural engineer, experienced in the design of base-isolated projects, 
Bret Lizundia, SE, a structural engineering researcher, Dr. Stephen Mahin from the University of California, 
Berkeley, and a geotechnical engineer, Dr. John Egan. Each of the three members on the peer review 
team is recognized as a distinguished professional in their respective fields. 
 
The first issue tackled during the peer review was the seismic isolation provision contained in the 2001 
CBC that require that the structure below the plane of isolation remain essentially elastic under design 
earthquake shaking.  The existing structure had insufficient strength to ensure elastic behavior.  Upgrade of 
the structure to provide such strength was impractical due to the cost and disruption of existing tenants. 
Therefore, SGH used a performance-based approach to demonstrate that although the substructure would 
not remain elastic, it would perform to acceptable standards.  The agreed-upon performance objective has 
the existing building and addition providing a similar level of reliability against collapse or life safety 
endangerment as a new building designed to the current code.  
 
A typical peer review process has a duration of between 3 and 5 months. Because of the complexity of this 
project and the rigor of the peer review our peer review process took 12 months from the start to final 
acceptance of the structural design. The breadth and depth of the review resulted in approximately 320 
individual comments. Subjects ranged from broad issues such as site specific ground motions and 
consideration of soil-structure interaction to small detailing issues. By the end of the process the structural 
design has been well-vetted and confirmed to be sound engineered solution.  
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The Addition at China Basin 
185 Berry Street, San Francisco 

In  D ecem ber 2007, construction  reached substan tia l com ple tion  on  an  unusua l and innovative  
app lica tion  o f se ism ic iso la tion  in  a  bu ild ing  expansion  a t 185 B erry S tree t in  S an F rancisco ’s  
M iss ion  B ay d is tric t.  B acked by a  team  of dedica ted  bu ild ing  design  profess iona ls , inc lud ing  
contractor H athaw ay D inw idd ie  C onstruction  C om pany (H D C C ), arch itects  H e lm uth  O bata  and 
K assabaum  (H O K) and eng ineers S im pson G um pertz &  H eger Inc. (S G H ), the  owner 
R R E E F/M cC arthy C ook , successfu lly expanded the  exis ting  th ree-story, 225,000 sq  ft bu ild ing  
by 175,000 sq  ft add ing  tw o new  stories, on  budget and on  tim e w ith  m in im a l d isrup tion  to  the 
exis ting  tenants. T he pro ject team  accom plished th is  com plex, cha lleng ing  p ro ject by go ing  fa r 
beyond standard  practices from  in itia l des ign  and perm itting  a ll the  way th rough to  fina l 
construction . 

Building History  

“Background and Tenancy” 
T he 185 B erry S treet bu ild ing  a t C h ina  B asin  was orig ina lly des igned in  the  m id -1980s and 
opened in  1991. W ith  the  construction  of P ac B e ll P ark  just to  the  east, and the  new  U n ivers ity  
of C a lifo rn ia  at S an F rancisco  (U C S F) M iss ion  B ay cam pus to  the  west, o ffice  space and life  
sc ience space in  th is portion  of th e C ity becam e high ly desirab le .   

T he exis ting  bu ild ing  is  a  th ree-story, concre te  fram e structure  w ith  post-tens ioned fla t s labs. 
D eve lopm ent m anager M cC arthy C ook &  C o w anted to  expand th is  s tructure  add ing  as m uch 
new  ren tab le  space as possib le . In  its  exis ting  cond ition , approxim ate ly 80,000 sq  ft o f add itiona l 
space cou ld  be  added on top  of the  exis ting  bu ild ing  w ith  ligh t-w e igh t s tee l fram ing  w ithout 
im p lem enting  a se ism ic upgrade  to the exis ting  s tructure .  In  o rder to add the  desired  tw o new  
floors conventiona l upg rade approaches invo lved bu ild ing  new  re in fo rced concre te  shear wa lls  
w ith in  the  exis ting  occup ied  structure.  T h is  wou ld  have been h igh ly d isrup tive  to  the  b io -sc ience 
labora tories operated  by U C S F, a  m ajor exis ting  tenant in  the  bu ild ing .  D esp ite  the  fact that the 
U n ivers ity des ired  to  expand its  p resence at C h ina  B asin , it cou ld  no t to le ra te  the  d isrup tion  of 
its  exis ting  operations tha t se ism ic retrofit construction  wou ld  have en ta iled . 

Designing a Solution  

“The Advantage of an Isolation System” 
T he S an Francisco  office  of SG H  proposed that the  two new  stories be  constructed  on se ism ic 
iso la tion  bearings p laced on  top  o f the  exis ting  s tructure.  T h is  m id-leve l iso la tion  concept had 
never p reviously been im p lem ented in  any bu ild ing  in  the  U n ited S tates. In in itia l feas ib ility  
s tud ies, SG H  dem onstra ted  that us ing  th is  techn ique, the  new  construction  a top  the iso la tion 
bearings wou ld  act like  a  g ian t tuned , 800 foo t long  m ass dam per.  D uring  strong  earthquake 
shak ing , the  new  stories add ition  w ou ld  m ove la te ra lly to  counteract and dam pen the  m otions of 
the  exis ting  bu ild ing  and actua lly reduce the am ount of earthquake force  and d isp lacem ent 
dem and on the  exis ting  s tructure.  T h is  no t on ly perm itted  the  new  space to  be  constructed 
w ithout requ iring  a  s tructura l upg rade bu t a lso  im proved the  se ism ic perfo rm ance capab ility o f 
the  exis ting  bu ild ing . M ost im portantly, it e lim ina ted  the  need for an  intrus ive  and d isrup tive  
se ism ic retrofit o f the nearly, fu lly occup ied  bu ild ing  be low .  
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T he pro ject em ploys 87  se ism ic iso la t ion  bearings, inc lud ing  33  lead-rubber bearings and 54 
e lastom eric  s lider bearings, a ll supp lied  by D ynam ic Iso la tion  S ystem s (D IS ) of S parks, N evada. 
T he new  superstructure  uses approxim ate ly 3 ,000 tons of s tructura l s tee l.  T he design  of the 
iso la tion  system  presented a  s ign ificant cha llenge: iso la ting  a  re la tive ly  ligh t superstructure  
wh ile  keep ing  the  iso la to rs stab le  a t a d isp lacem ent of + /- 45  inches, wh ich  was 1 .5  tim es the 
code requ ired  m axim um  d isp lacem ent o f + /- 30 inches (average o f seven m axim u m  cred ib le  
earthquakes). T h is  required  an  iso la tion  system  consis ting  of 45  inch  d iam eter lead -rubber 
bearings and a  new  e lastom eric  based s lid ing  system  where  the  P T FE  s liders p rovided + / - 30  
inches o f d isp lacem ent and the  add itiona l + /- 15  inches of d isp lacem ent w as accom m odated in 
the  24  inch  d iam eter e lastom eric  bearing . P roto type testing  dem onstrated  the  s tab ility o f bo th 
bearings. 

Performance-based Design 

“Code Compliance” 
Follow ing  pre lim inary s tudy o f the  iso la tion  concept, R R E E F/M cC arthy C ook reta ined S G H  to 
com ple te  structura l des ign  wh ile  the  S an F rancisco  office  of H O K  provided arch itecture for the 
expansion .  B ecause the  s tructura l system  is  so  un ique, it fa lls  ou ts ide  of any de fined system  in  
the  bu ild ing  code. S G H  proposed to  use a  perform ance-based design  approach to  dem onstra te 
tha t acceptab le  perfo rm ance cou ld  be ob ta ined . 

An Intense Peer Review 

“Validation by an Independent Panel” 
T he C ity of S an Francisco  B u ild ing  Inspection  departm ent ag reed to  accept a perfo rm ance -
based design  approach for the  pro ject, subject to  an  independent peer review  by a  team  
com prised of another independent s tructura l eng ineer, a  geotechn ica l eng ineer, and a 
prom inent eng ineering  researcher from  the  U n ivers ity o f C a lifo rn ia  a t B erke ley.  A ll parties 
agreed tha t the  approach wou ld  be  acceptab le  if S G H  cou ld  dem onstra te  that the  exis ting  
s tructure  wou ld  perfo rm  as we ll as w ou ld  be  expected  o f a  new  code -conform ing  bu ild ing  o f 
s im ila r s ize  and  occupancy. T he peer review  p rocess for th is  p ro ject was so  in tense tha t it 
lasted  about 12 m onths; a  typ ica l peer review  takes up  to  s ix m onths.  

S G H  deve loped a  h ighly de ta iled  ana lytica l m ode l o f the s tructure  tha t represented the 
non linear characteris tics o f the  exis ting  s tructure, the  se ism ic iso la tors, the  new  add ition , and 
even the  exis ting  foundation  p iles beneath the s tructure.  A na lyses were  fu rther com plica ted  by 
the  fact that the  exis ting  bu ild ing  is  actua lly th ree separa te s tructures, fo rm ed by the  presence of 
two expans ion  jo in ts  loca ted  a t approxim ate ly the  1 /3  p o in ts  of the  825-foot long  structure.  S G H 
m ode led  the  s tructure  so  tha t the  effects  of pound ing  be tween the  th ree  separa te  structures 
cou ld  be  exp lored .  E ventua lly, S G H  decided to p lace  viscous dam pers at the  jo in ts be tween the 
separa te s tructures, to  d iss ipa te  som e of the  energy transferred be tween the  separate  p ieces as 
they co llide , m uch as such devices are  used to  cush ion  the forces associa ted  w ith  berth ing  
la rge sh ips at m arine term ina ls .   
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From  start to  fin ish , th is p ro ject and the process it en ta iled  cam e w ith  a  sign ifican t leve l o f risk 
fo r the  owner.  In  order fo r the  pro ject to  ach ieve its  tim e and budget goals , R R E E F/M cC arthy 
C ook needed to s tay com m itted  to  pro ject, even wh ile  in  peer review .  T h is  was a  cruc ia l 
e lem ent of the  team ’s ability to  s tay on  schedu le .  For exam ple , the  pro ject team  was re lying  on  
a  specific  w indow  o f tim e fo r its  stee l de livery, wh ich , due to  the  schedu le  of stee l fabrica tors on 
the  W est C oast, needed to  be  locked down 10 -12 m onths in  advance.  In  June 2006, w ith  
approva l from  ownersh ip , M cC arthy C ook gave the  g reen ligh t fo r the  pro ject to p roceed and 
stee l to  go up  – in  M arch  2007.   

K eep ing  to  schedu le  becam e even m ore  im portan t because of one powerfu l, exte rna l in fluence: 
the  S an F rancisco  G iants.  C h ina  B asin  is  located  d irectly across the  street from  the  G ian ts
baseba ll s tad ium ; they share  s treets, s idewalks, and traffic .  T he crane the  pro ject used to  ho is t 
s tee l and m ateria ls  needed to  be  rem oved from  the  stree t by the  m idd le  o f June in  o rder to 
avo id  s ign ificant traffic  obstac les and conflic ts during  the  he ight of the  sports  season.  In  
add ition  to  regu lar season gam es the G ian ts hosted  the 2007 M LB  A ll-S tar G am e! 

Complete Collaboration 

“Full Team Effort” 
From  in itia l des ign  concept th rough construction , the  fu ll p ro ject team  inc lud ing  the  owner 
R R E E F/M cC arthy C ook, M cC arthy C ook pro ject m anager, s tructura l eng ineer, contractor, 
owner, a rch itect, and o ther subconsu ltants , c lose ly co llabora ted  together. H athaway D inw idd ie  
p rovided input on  cost, schedu le , and constructab ility  from  the  very s ta rt, and as a  resu lt o f the 
open com m unication , the  design  team  was bette r ab le  to  incorporate  these ideas in to  the 
process. B u ild ing  the  A dd ition  over th ree  leve ls  o f occup ied  space and m ain ta in ing  the  tenants 
use  and occupancy through out the  construction  process was a  m ajor considera tion . D eta iled  
advanced p lann ing  was done w ith  each tenant and during  the  construction  phase, week ly 
coord ina tion  m eetings were  he ld  w ith  representa tives from  the  bu ild ing ’s  curren t tenants, 
inc lud ing  C HW ,U C S F and state  agencies , to ensure  tenant concerns were  addressed. 

D uring  the  design  phase, the team  encountered a  num ber of what cou ld  have been pro ject-
end ing  design  issues tha t requ ired  crea tive  so lu tions. O ne representative  issue dea lt w ith  the 
s ta ir and e leva tor cores. T he structure  at 185 B erry S tree t had four m a in  “cores” fo r the  e leva tor 
and sta irwe lls . S ince  the e leva tors cou ld  not accom m odate  any offset at the  p lane of iso la tion , 
the  e leva tors and sta irs  were  bu ilt ins ide  o f a  tower that penetra ted  the  iso la ted  structure  above. 
T o  accom m odate  the  m ovem ent of the iso la ted  structure, a m oat was bu ilt a round the  cores. 
A ccess to  the  upper floors from  the  cores requ ired  specia l “tunne ls” tha t wou ld  a llow  up to  36  
inches o f m ovem ent in  a ll d irections wh ile  m ain ta in ing a fire  rating . H O K  found on ly one 
supp lie r, C onstruction  S ervices, Inc., wh ich  o ffe red  IC BO  rated  un its tha t wou ld  a llow  the  
bu ild ing  to  m eet code. T hrough co llabora tion, the  firm s revised the  orig ina l des igns, wh ich  
requ ired  40  un its , to  a  fina l des ign  tha t requ ired  on ly  18 , thereby keep ing  the  pro ject on  budget. 
T h is  is  just one of m any design  ite ra tions tha t occurred  to  m eet the  ow ner’s  p ro ject tim ing  and 
cost ob jectives. W ithout the  input from  a ll o f the  team  m em bers, the  c hanges wou ld  no t have  
happened early enough to  keep the  pro ject on  schedu le  and on  budget.  
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T he c lose  co llabora tion continued th rough construction . S G H  worked very c lose ly w ith  the  
contractor to reso lve  any conflic ts that cam e up as the  pro ject p rogressed. D uring  one phase of 
construction , the  design requ ired  workers to  core  five  inches in to  and exis ting  s lab  –  in  som e 
cases, im m edia te ly above post-tens ion ing  tendons. T he design  needed 780 cores. In  add ition , 
about 2 ,000 three -quarte r inch  d iam eter dow els w ere  drilled  in to  the  s lab . T he bu ild ing  design 
conflic ts  a re  inevitab le . U sing  ground penetrating  radar w ith  so ftware  upg rades enab ling  
opera tor to create  a rea l tim e 3D  im age in  the fie ld , the contractor, H athaw ay D inw idd ie  loca ted  
a ll o f the  tendons and re in forcem ent in  the  areas tha t w ere  to  be  drilled . N um erous loca tions 
showed a  conflic t; S G H  worked c lose ly w ith  the  contractor to  redesign  core  loca tions to 
accom m odate  exis ting  cond itions. A s a  resu lt o f th is  co llabora tive  e ffo rt, revis ions occurred  in  
rea l tim e, keep ing  the  pro ject on  schedu le .  

C o llabora tion  be tween H athaway D inw idd ie  and S G H  a lso  p layed a  s ign ifican t ro le  during  
we ld ing  o f stee l beam s on the  roof. T hese beam s were  p laced above concre te  pads; la rge  stee l 
lugs were  we lded to  the  bo ttom  of each beam , betw een each concre te  pad. It was less 
expensive  to  shop-we ld  these lugs to the beam s than to  fie ld -we ld  them . H ow ever, due to  large 
am ounts of p re-exis ting  m echan ica l equ ipm ent on  the  roof –  needed fo r the  bu ild ing  to  still 
opera te  for its  current tenants –  a ll o f the  s tee l beam s cou ld  no t be  insta lled  w ith  the  lugs pre -
we lded. S G H  deve loped a  second series o f de ta ils  so  tha t the  contractor cou ld  choose between  
shop-w e lded and fie ld -we lded de ta ils , keep ing  costs  as low  as possib le  w ithout d isrupting  the 
tenants.  

S ubconsu ltan ts  a lso  contribu ted  to  the  co llabora tive  e fforts . SG H , H athaw ay D inw idd ie , and the 
s tee l subcontractor, H errick , m et regu larly to  ensure  the  pro ject p roceeded sm ooth ly. T he c lose 
“g ive  and take” re la tionsh ip  a llowed H err ick  to perfo rm  certa in  de ta ils  tha t adhered to  the ir 
s tandard  practice  wh ile  a t the  sam e tim e figuring  ou t the  best practica l and effic ien t way to  b ring  
the  eng ineer’s des igns to rea lity. 

M ost o f the  structure ’s  exis ting  bu ild ing  co lum ns needed to  be  re in forced; they were  w rapped 
w ith  fiber re info rced po lym er. U sing  th is  m ateria l and work ing  afterhours on  the  weekend, the 
contractor was ab le  to  m in im ize  tenant d isrup tion and in  do ing  so, m eet the  owner’s  ob jectives. 
In  add ition , co llabora tion  w ith  the  subconsu ltan ts  and the  seam less im p lem enta tion  of the 
in te rim  m echan ica l p lan t enab led  U C S F and the  m echan ica l support system s to  rem ain  fu lly 
opera tiona l, twenty-four hours a day, seven days a  week, wh ile  the  team  pro ject m oved the 
bu ild ing ’s  p rim ary m echan ica l equ ipm ent. 

Summary 

“A Successful Development Project” 
M any factors contributed  to  the  success of th is  p ro ject: the  ow ner’s  p ro ject m anagem ent 
fo res igh t and confidence, the positive  w ork ing  re la tionsh ip  am ong  the  team  m em bers inc lud ing  
the  contractor and a ll the  consu ltan ts , a  thorough peer review  process, and an  environm ent tha t 
encouraged input from  all parties. In  testam ent to the ir success and c lose co llabora tion , during  
the  construction  of a p ro ject of th is s ize  and com plexity one can expect betwee n 1 ,000 and 
2 ,000 requests for in fo rm ation  (R F Is) from  the contractor. T he pro ject is  now  com ple te , and 
there were  less than 150 R F Is in  tota l.  
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Structural & Seismic Systems
Steel: 60’ long 6’ Plate Girder

STEEL BEAM INSTALLATION
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SEISMIC JOINT
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ISOLATION DETAIL

Seismic Base Isolation System
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ADDITION STEEL ERECTION
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ISOLATED BUILDINGS
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ISOLATION APPLICATIONS

Immunex Campus, Seattle, WA

“This Reasearch and Technology Center whish islocated on Seattle’s industrial
waterfront hosts immune system studies and drug therapy development. It
also houses $50 million of state-of-th-art equipment. The owner was also 
concerned that an earthquake could prevent the center from working for
several months which would be costly for the corporation.”
      - Dynamic Isolation Systems
        Seismic Isolation for Buildings and Bridges
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UNMATCHED STRUCTURAL SYSTEM
The China Basin Advantage

Life Safety Advantage and Operating Risk Reduction

* Base isolation reduces force levels during a cataclysmic 8.0 
   earthquake to a manageable 5.0 magnitude earthquake level

* Probable Maximum Loss (PML) of +/- 4% and Importance 
   Factor of 125% equals a ‘Mission Critical Data Center’  standard

Long Term Preventative Insurance Value

* Major reduction in potential loss damage, business 
   interruption, repair and restoration costs

Reduced Insurance Risk and Rate

* Reduced cost for business interruption and earthquake 
   insurance and/or radically reduced corporate 
   self-insurance exposure

Green/Sustainable Benefits

* Base Isolation accepted by the US Green Building Counsel
   for LEED certification points

* Major reduction in damage potential and therefore points 
   granted for meeting sustainable building goals

ISOLATION BENEFITS
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