
RENOVATED OFFICE BUILDING AT
2 1 5  FREM ONT S TREET

Th e  e x is tin g  b u ild in g  w a s  e x p a n d e d  b y  a d d in g  tw o floor s  to th e

s tr u c tu r e , r a is in g  th e  b u ild in g  fr om  s e v e n  to e ig h t s tor ie s  tota lin g

n e a r ly  4 0 0 ,0 0 0  s q . ft. in  s iz e , a n d  c on v e r tin g  th e  e x is tin g  b a s e m e n t

s tor a g e  s p a c e  in to a  u s e a b le  p a r k in g  a r e a . Th e  e x is tin g  c on c r e te

s tr u c tu r e  r e q u ir e d  fittin g  w ith  a  d y n a m ic  n e w  s k in , a  n e w  c or e , a n d

c om p le te  n e w  b u ild in g  s y s te m s  th a t e m b od y  s u s ta in a b le  d e s ig n

g oa ls  of e n e r g y  e ffic ie n c y . A d d ition a lly , to e n g a g e  p u b lic  in te r a c tion

in to th e  n e ig h b or h ood  a n d  fu r th e r  a n im a te  th e  b u ild in g , a  r e ta il

a r c a d e  w a s  a d d e d  a t th e  s tr e e t le v e l, a n d  r oof-top  te r r a c e s  w e r e

in te g r a te d  in to th e  d e s ig n .

INTRODUCTION 

Th e  S tr u c tu r a l E n g in e e r s  for  2 1 5  F r e m on t S tr e e t p r oje c t w on  th e

p r e s tig iou s  “ E x c e lle n c e  in  E n g in e e r in g  A w a r d ”  fr om  th e  S tr u c tu r a l

E n g in e e r in g  A s s oc ia tion  of C a lifor n ia  for  th e  u s e  of c on v e n tion a l

s tr u c tu r a l e n g in e e r in g  te c h n olog ie s  in  a  b u ild in g  r e tr ofit. Th e  r e n o-

v a tion  a n d  e x p a n s ion  of 2 1 5  F r e m on t S tr e e t w e r e  c om p le te d  in

e a r ly  2 0 0 1 . Th e  tr a n s for m a tion  of th e  b u ild in g  h a d  a n  im m e d ia te ,

p os itiv e  im p a c t on  th e  n e ig h b or h ood  b u s in e s s  c u ltu r e , a n d  q u ic k ly

a ttr a c te d  a  le a d in g  n a tion a l c or p or a te  e n te r p r is e , w h ic h  oc c u p ie d

th e  e n tir e  b u ild in g . I n  th is  p r oje c t, in n ov a tiv e  fou n d a tion  d e s ig n ,

s e is m ic  r e tr ofit, a n d  c r e a tiv e  a r c h ite c tu r a l e x p r e s s ion  r e s u lte d  in  a

m e a s u r a b le  im p r ov e m e n t in  th e  fin a n c ia l v a lu e  of th e  b u ild in g  a n d

a  d e s ir a b ility  of th e  n e ig h b or h ood  a s  a  c or p or a te  loc a tion . 

Th e  p r oje c t a t 2 1 5  F r e m on t S tr e e t w a s  a  r e n ov a tion  a n d  e x p a n s ion

of a n  e x is tin g  offic e  b u ild in g  in  d ow n tow n  S a n  F r a n c is c o, C a lifor n ia .

Th e  p r oje c t g oa l w a s  to p r ov id e  q u a lity  offic e  s p a c e  for  te n a n ts  in

th e  g r ow in g  d ig ita l m a r k e t a t a  p r im e  loc a tion  in  th e  c ity ’s  r a p id ly

d e v e lop in g  “ M e d ia  G u lc h .”  

O n e  of th e  p r oje c t’s  m a jor  c h a lle n g e s  w a s  to tr a n s for m  th e  e a r ly

tw e n tie th  c e n tu r y  in d u s tr ia l b u ild in g  (w h ic h  h a d  b e e n  s ig n ific a n tly

d a m a g e d  in  th e  1 9 8 9  L om a  P r ie ta  e a r th q u a k e  a n d  v a c a n t for  m or e

th a n  te n  y e a r s ) in to a  d is tin c tiv e  a r c h ite c tu r a l s ta te m e n t th a t w ou ld

c r e a te  a  foc a l p oin t for  th e  n e ig h b or h ood , a s  w e ll a s  a n  offic e

s p a c e  s ig n ify in g  g r ow th  in to th e  tw e n ty -fir s t c e n tu r y . B e s id e s  th e

e x te n s iv e  s e is m ic  r e tr ofit n e c e s s a r y  to b r in g  th e  s tr u c tu r e  u p  to

c u r r e n t s ta n d a r d  b u ild in g  c od e s , oth e r  v ita l w or k  w a s  r e q u ir e d . 

Th e  2 1 5  F r e m on t S tr e e t b u ild in g  w a s  b u ilt in  1 9 2 7 , a n d  w a s  or ig i-

n a lly  a  s e v e n -s tor y, L -s h a p e d  offic e  b u ild in g  c on s is tin g  of la r g e  floor

p la te s  of a b ou t 4 6 ,0 0 0  s q . ft. Th e  e x is tin g  s tr u c tu r e  w a s  a  r e in for c e d

c on c r e te  fla t s la b  floor  s y s te m  b ou n d e d  b y  a  c olu m n  g r id  of 2 0  foot

o.c . Th e  tota l b u ild in g  a r e a  w a s  a p p r ox im a te ly  3 2 0 ,0 0 0  g s f. To m e e t

c u r r e n t b u ild in g  c od e  r e q u ir e m e n ts  a n d  a c h ie v e  th e  g oa l of r e n o-

v a tin g  th e  b u ild in g  a n d  d e v e lop in g  a d d ition a l s p a c e , e v a lu a tion  of

th e  e x is tin g  b u ild in g , a s  w e ll a s  a n a ly s is  a n d  d e s ig n  of th e  r e tr ofit-

te d  s tr u c tu r e  a n d  fou n d a tion , w e r e  n e c e s s a r y .

Th e  p r oje c t te a m  b e g a n  th e  d e s ig n  p r oc e s s  b y  a n a ly z in g  th e

r e q u ir e m e n ts  a n d  d e te r m in e d  th e  a p p r op r ia te  w or k p la n  to m e e t

th e  n e e d s  of th is  p r oje c t. Th is  in c lu d e d  id e n tific a tion  of c on s u lta n ts ,

s p e c ia lis ts , a n d  s u r v e y s  n e c e s s a r y  to e v a lu a te  e x is tin g  c on d ition s ,

a n d  th e  g a th e r in g  of d a ta  n e c e s s a r y  for  th e  d e s ig n . Th e  te a m  c ol-

la b or a te d  to s h a r e  p r ofe s s ion a l e x p e r ie n c e  a n d  d e v e lop  s olu tion s

th a t w ou ld  m os t s u c c e s s fu lly  m e e t th e  p r oje c t g oa ls .

Th e  fir s t s te p  w a s  a  r e v ie w  of th e  or ig in a l d e s ig n  d r a w in g s . Th is

r e v ie w  p r ov id e d  a n  in itia l a s s e s s m e n t of th e  b u ild in g ’s  c on s tr u c -

tion . Th e  d e s ig n  d r a w in g s  s u p p lie d  th e  follow in g  in for m a tion :

• C olu m n  s iz e s  a n d  r e in for c e m e n t

• S la b  r e in for c in g  q u a n tity  a n d  la y ou t

• S iz e  a n d  loc a tion  of e x is tin g  s p r e a d  footin g s  a n d  g r a d e  b e a m s

• Th ic k n e s s  a n d  d e p th  of p e r im e te r  fr a m in g

M ETH ODOLOGY

Wh ile  th e  d r a w in g s  p r ov e d  u s e fu l, c e r ta in  im p or ta n t in for m a tion

w a s  e ith e r  ille g ib le  or  n ot in c lu d e d . To v e r ify  th e  in for m a tion  p r o-

v id e d  a n d  d e te r m in e  th e  u n k n ow n  s tr u c tu r a l p a r a m e te r s , a n  e n g i-

n e e r in g  s u r v e y  w a s  r e q u ir e d  to p e r for m  a  p h y s ic a l a n d  v is u a l

in s p e c tion  of th e  e x is tin g  b u ild in g , in  a d d ition  to g e ote c h n ic a l

in v e s tig a tion  of e x is tin g  s oil c on d ition s .

Th e  s u r v e y  in c lu d e d  a  d e ta ile d  e v a lu a tion  of b oth  s u p e r s tr u c tu r e

a n d  s u b s tr u c tu r e  d a ta  n e c e s s a r y  for  th e  d e s ig n  of th e  b u ild in g . Th e

or ig in a l fou n d a tion  s y s te m  c on s is te d  of tr u n c a te d  p y r a m id -s h a p e d

s p r e a d  footin g s  a t in te r ior  c olu m n s  a n d  g r a d e -b e a m  fou n d a tion s ,

w ith  s tr a p  b e a m s  a lon g  th e  b u ild in g  p e r im e te r. A lth ou g h  s om e  w ood

p ile s  w e r e  d is c ov e r e d  d u r in g  th e  b u ild in g  s u r v e y , th e  b u ild in g  h a d  a

s h a llow  fou n d a tion  s y s te m . Th e  b u ild in g ’s  u n d e r ly in g  s oil c on d ition s

in c lu d e d  d iff e r e n t r e g ion s  of d e n s e , s ilty  s a n d s  a n d  s tiff s ilts . S in c e

th e  or ig in a l c on s tr u c tion , th e  b u ild in g  h a d  e x p e r ie n c e d  d iff e r e n tia l

s e ttle m e n ts  of u p  to 5  in c h e s . C or e  s a m p le s  a n d  d y n a m ic  loa d  te s ts

of th e  e x is tin g  floor  s la b s  p r ov id e d  d a ta  n e c e s s a r y  to e v a lu a te  th e

v ia b ility  of c om p on e n ts  of th e  e x is tin g  s tr u c tu r e . 

Th is  r e p or t v e r ifie d  th e  fin d in g s  of th e  fie ld  s u r v e y , n otin g  th e  fol-

low in g :

• Th e  s oils  w e r e  s u b je c t to d iff e r e n tia l d e fle c tion . 

• Th e  s h a llow  s a n d y  s oils  w e r e  s u s c e p tib le  to liq u e fa c tion  a n d

w ou ld  n ot s u p p or t e a r th q u a k e  loa d in g . 

With  th is  in for m a tion  in  h a n d , th e  p r oje c t te a m  c on c lu d e d  th a t to

m e e t th e  g oa ls  of th e  p r oje c t a n d  p r ov id e  a  v ia b le  s tr u c tu r a l

d e s ig n , th is  p r oje c t w ou ld  r e q u ir e  a n  e x te n s iv e  e ffor t to c oor d in a te

th e  w or k  of e a c h  d is c ip lin e  a n d  e v a lu a te  th e  e n tir e  b u ild in g  u s in g  a

c om p u te r  m od e l. 

SAN FRANCISCO, CALIFORNIA
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LATERAL BRACING DIAGRAM:  Besides accommodating architec-

tural facade considerations, attention was given to formulating a

structural system that would use the full length and width of the

building to minimize seismic overturning forces on the foundation.

The solution chosen was a combined system of concrete shear

walls and perimeter steel-braced frames, and steel framing for the

additional two floors of office space.

FOU NDATION PLAN RENOV ATED: The innovative solution for the

new foundation system given the constraints and geotechnical con-

ditions was to enhance the existing foundations, underpinning

where needed, with a combination of “column load transfer

blocks” to grade beams with pin piles. The building loads would,

therefore, be transferred from the columns/ walls to the existing

footings by the transfer blocks, which then transfer the loads to

the pin piles through the grade beams spanning between footings. 

TECHNICAL SYSTEMS

Based on the information acquired from the existing drawings and

field surveys, a computer model combining ETAB 1997 v6.2 for

Dynamic and Static Analysis and SAP 2000 for Three-dimensional

Design of Structures was generated to determine the performance

of the existing structure under gravity and seismic loading. From

the computer model, it was determined that the existing structure

was inadequate for gravity support and for resisting seismic

forces.

Since the existing structure would not be able to accommodate the

high seismic force because of the large building weight and 1997

U BC seismic-force coefficients, a new structural system was nec-

essary. This system needed to be consistent with the architectural

concept of transparent curtain wall skin on key facades, as well as

the long spans required for an effective office floor plan layout of

the new additional floors. 

New infill concrete slabs, dowelled into the existing slabs, were

also added at the new curtain wall elevation to create a unified

diaphragm to integrate the steel-braced frame into the existing

structure. 

The challenges faced by the Structural Engineer working with the

Geotechnical Engineer included creating a foundation system that

could support the existing concrete building with the additional two

floors, without exceeding differential settlement limits, while

resisting the large horizontal forces defined by U BC 1997 require-

ments for seismic activities. Interpretation of the survey data indi-

cated that the saturated, cohesion-less soil underneath the exist-

ing shallow foundations could liquefy as it experienced strong seis-

mic ground motion, and would experience temporary loss of shear

strength created by a transient rise in excess pore pressure.

Therefore, the vertical forces from gravity loads, combined with

overturning forces generated from a seismic event, could not be

resisted by shallow foundations. 

A deep foundation system was required that would allow the loads

to pass through the liquefiable soil layers. Alternative shallow

foundation systems such as grade beams footings with combined

spread footings and mat foundations were not feasible solutions.

The solution for deep foundations had to also account for the rela-

tively close column spacing of the existing concrete structure, and

the limited vertical clearances within the existing basement.

Therefore, standard driven piles were not feasible, and special

foundations such as base isolation did not address the issue of

transferring seismic load to bearing soil layers. 

The grade beams (which were 5 ft 10 in. wide by 3 ft 6 in. deep)

were designed to resist the gravity loads and overturning loads

during an earthquake from the existing columns and transfer them

to the pin piles by shear and flexure. A minimum of four longitudi-

nal reinforcing bars were drilled, and epoxy was grouted through

the existing columns to transfer loads directly into the grade

beams with steel couplers. The balance of longitudinal reinforce-

ment was placed symmetrically on either side of the existing

columns to minimize penetrations through the existing elements.
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GRADE BEAM SECTION: At the east and west ends of the building

footprint, mat footings that are 4 ft-6 in. thick were used in lieu of

the grade beams to support the high seismic overturning forces.

Additional basement shear walls were also added to aid the eccen-

tric load transfer from the walls to the pin piles.

COLUMN LOAD TRANSFER: The transfer blocks, typically 11 ft-0 in.

by 11 ft-0 in., were constructed by chipping away the existing foot-

ings around the columns to allow for the installation of vertical

dowels embedded into the grade beams. The column loads are

transferred to the grade beams by these dowels, which tie all

columns together.

SUMMARY

The Architects and the Structural Engineers learned that to achieve

the goals of the project, successful collaboration and rigorous

application of a design process were required. This included iden-

tification of key issues, as well as the use of specialists to evaluate

existing conditions and to gather data necessary for the design,

and to arrive at solutions for a viable structural design that fit inte-

grally into the architectural expression. 

Given the damage the building suffered in the 1989 Loma Prieta

earthquake and the high seismic forces determined from the 1997

UBC, a new structural system needed to be developed for the proj-

ect that would be sufficiently stiff to alleviate the induced internal

forces in the existing floor slabs and punched exterior walls. 

Additionally, the structural system needed to use the full length and

width of the structure to minimize the seismic overturning forces

applied to the foundation, while simultaneously being compatible

with the architectural considerations for the building facade. This

retrofit of an early twentieth century building led to the creation of

a unique connection between steel braces and concrete columns,

as a combination structural system comprised of steel-brace,

frame-and-concrete shear walls was developed to meet all critical

requirements.

In conjunction with the new structural system, other important

changes occurred. They included repairs and modification to the

concrete slabs, a redesign of the foundation system, the addition

of two new floors, and the demolition and rebuilding of feature ele-

vations to accommodate a new curtain wall. 

CONTRIBUTORS:
J ames K ellogg, AIA, Senior Vice President, Best Practices Director,
H OK , San Francisco, California; Lynn Filar, Senior Vice President, H OK ,
San Francisco, California; Navinchandra R. Amin, S.E., Principal,
Middlebrook +  Louie, Structural Engineers, San Francisco, California;
Vivian L.K . Wan, P.E., Associate, Middlebrook +  Louie, Structural
Engineers, San Francisco, California, Michael O’Callahan, Photography,
San Francisco, California.
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PIN PILE SECTION AND DETAILS: Circular pin piles 7 in. in diame-

ter were used to support the gravity and seismic loads. Pile load

tests were performed to determine ultimate pile capacity, length,

and placement, and to limit differential settlement to 1/2 in. The

pin piles were confirmed to require an average length of 67 ft in

length below grade. They were installed in about 10-ft sections

(determined by available working height) and reinforced with con-

tinuous threaded steel rebars and couplers between each section.

They were post-grouted directly to the noncased soil borings at the

bottom sections to achieve an average ultimate capacity of 550

kips.

GRADE BEAM CONSTRUCTION
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