
R. P. Gallagher Associates, Inc.
Structural Engineering

MAINTENMAINTENMAINTENMAINTENMAINTENANANANANANCE  BUILDINCE  BUILDINCE  BUILDINCE  BUILDINCE  BUILDINGSGSGSGSGS

PIEDMONT UNIFIED SCPIEDMONT UNIFIED SCPIEDMONT UNIFIED SCPIEDMONT UNIFIED SCPIEDMONT UNIFIED SCHOOL DISHOOL DISHOOL DISHOOL DISHOOL DISTRICTTRICTTRICTTRICTTRICT

Seismic SSeismic SSeismic SSeismic SSeismic Strtrtrtrtrengtengtengtengtengthening Prhening Prhening Prhening Prhening Progogogogogrrrrram / Measuram / Measuram / Measuram / Measuram / Measure E Bond Pre E Bond Pre E Bond Pre E Bond Pre E Bond Progogogogogrrrrramamamamam

INVESINVESINVESINVESINVESTIGTIGTIGTIGTIGAAAAATION AND ANTION AND ANTION AND ANTION AND ANTION AND ANALALALALALYYYYYSISSISSISSISSIS

fffffinal rinal rinal rinal rinal reporeporeporeporeporttttt

January 22, 2008



M
A

I
N

T
E

N
M

A
I
N

T
E

N
M

A
I
N

T
E

N
M

A
I
N

T
E

N
M

A
I
N

T
E

N
A

N
A

N
A

N
A

N
A

N
C

E
 B

U
I
L

D
I
N

C
E

 B
U

I
L

D
I
N

C
E

 B
U

I
L

D
I
N

C
E

 B
U

I
L

D
I
N

C
E

 B
U

I
L

D
I
N

G
S

G
S

G
S

G
S

G
S

P
I
E

D
M

O
N

T
 U

N
I
F

I
E

D
 S

C
P

I
E

D
M

O
N

T
 U

N
I
F

I
E

D
 S

C
P

I
E

D
M

O
N

T
 U

N
I
F

I
E

D
 S

C
P

I
E

D
M

O
N

T
 U

N
I
F

I
E

D
 S

C
P

I
E

D
M

O
N

T
 U

N
I
F

I
E

D
 S

C
H

O
O

L
 D

I
S

H
O

O
L

 D
I
S

H
O

O
L

 D
I
S

H
O

O
L

 D
I
S

H
O

O
L

 D
I
S

T
R

I
C

T
T

R
I
C

T
T

R
I
C

T
T

R
I
C

T
T

R
I
C

T

S
e

i
s

m
i
c

 S
t

r
e

n
g

t
h

e
n

i
n

g
 P

r
o

g
r

a
m

 /
 M

e
a

s
u

r
e

 E
 B

o
n

d
 P

r
o

g
r

a
m

I
N

V
E

S
I
N

V
E

S
I
N

V
E

S
I
N

V
E

S
I
N

V
E

S
T

I
G

T
I
G

T
I
G

T
I
G

T
I
G

AA AAA
T

I
O

N
 A

N
D

T
I
O

N
 A

N
D

T
I
O

N
 A

N
D

T
I
O

N
 A

N
D

T
I
O

N
 A

N
D

A
N

A
N

A
N

A
N

A
N

A
L

A
L

A
L

A
L

A
L

YY YYY
S

I
S

S
I
S

S
I
S

S
I
S

S
I
S

f
o

r
 M

a
in

t
e

n
a

n
c

e
 B

u
il

d
in

g
s

View
 of M

aintenance B
uildings A

, B
, &

 C
from

 E
ntry D

rivew
ay

View
 of B

uilding D
 - Trailer O

ffice
View

 of B
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R
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A
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N
C
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U
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IN

G
S

E
VA

LU
ATIO

N
A

N
D A

N
A

LYSIS

m
urakam

i/N
elson has been retained by the P

iedm
ont U

nified S
chool D

istrict to evaluate buildings at
the five school cam

puses and district corporation yard for seism
ic safety and related accessibility and

fire &
 life safety deficiencies and to design corrections of those deficiencies as part of the M

easure E
B

ond P
rogram

.  A
s part of this global objective w

e have evaluated the three buildings at P
iedm

ont
M

iddle S
chool  for A

D
A

/accessibility and Fire/Life-S
afety.  E

ach building, the B
uilding A (W

orkshop),
B

uilding B
 (Storage), B

uilding C
 (Large Trailer O

ffice/B
reak R

oom
/Toilet R

oom
) and B

uilding D
 (S

m
all

Trailer O
ffice) have significant barriers to accessibility as w

ell as life-safety deficiencies.

The project is divided into three phases - E
valuation and A

nalysis, C
oncept D

esign and D
esign/

C
onstruction D

ocum
ent/C

onstruction.  This E
valuation and A

nalysis phase has identified deficiencies;
later phases of the project w

ill conceptualize and design corrections of those deficiencies.

To assist us in this effort w
e have assem

bled a consultant team
 com

prised of R
. P. G

allagher Associates
for structural engineering, and S

andis for surveying.  W
e have been assisted by C

apital P
rogram

M
anagem

ent (C
P

M
), the D

istrict’s P
rogram

 M
anager; D

istrict staff and m
aintenance staff.

A
C

C
ESSIB

ILITY E
VA

LU
ATIO

N
The buildings w

ere evaluated for accessibility conform
ance w

ith the A
D

A and the related A
D

A
A

G
regulations and the 2001 C

alifornia Building C
ode.  The evaluation process included review

 of applicable
codes and site investigations to verify actual field conditions.  The site w

as found to not be accessible
and the buildings in general had m

ajor deficiencies.

B
uilding A (W

ood W
orkshop) – This building is significantly deficient.  It lacks an accessible entrance

and there are no accom
m

odations w
ithin the facility.

B
uilding B

 (M
etal Storage) – Like B

uilding A
, there is no accessible entrance and shelving w

ithin is
not accessible.

B
uilding C

 (Large Trailer O
ffice/B

reak R
oom

/Toilet R
oom

) – B
oth entrances to this trailer are not

accessible, the office/storage space could be adaptable but is not currently com
pliant and the toilet

room
 is not accessible.

B
uilding D

 (S
m

all Trailer O
ffice) – This trailer is prim

arily for storage and does not necessarily
need to be accessible.

F
IR

E &
 L

IFE S
A

FETY E
VA

LU
ATIO

N
The buildings w

ere evaluated for life safety in conform
ance w

ith the 2001 C
alifornia B

uilding C
ode.  In

general the buildings are not in com
pliance w

ith fire and life safety codes.  The evaluation process
included review

 of applicable codes and site investigations to verify field conditions.

Specific building fire and life safety deficiencies noted are as follow
s:

B
uilding A

 (W
ood W

orkshop) – The exit is not com
pliant and only m

inor fire and life safety deficiencies
preside in this building although there are som

e O
S

H
A

 concerns.

B
uilding B

 (M
etal Storage) – A clear exit path needs to be m

aintained and, although stored supplies
and equipm

ent w
as not analyzed, the building seem

s to only need m
inor changes.

i
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B
uilding C

 (Large Trailer O
ffice/B

reak R
oom

/Toilet R
oom

) – N
one of the exits are com

pliant.

B
uilding D

 (S
m

all Trailer O
ffice) – There is no code com

pliant exit.

N
O

N-S
TR

U
C

TU
R

A
L S

EISM
IC H

A
ZA

R
D E

VA
LU

ATIO
N

R
P

 G
allagher conducted a seism

ic evaluation for life safety perform
ance levels as w

ell as a non-
structural hazards survey of the M

aintenance B
uildings.  The evaluation criteria used w

as A
S

C
E

Standard 31 “S
eism

ic E
valuation of E

xisting B
uildings”.  This docum

ent is the generally recognized
national standard for assessing the life safety risk of existing buildings, including non-structural hazards.
The Tier 1 procedures of A

S
C

E
 31 w

hich involve site review
 and com

pletion of a checklist w
ere used.

The findings of the non-structural evaluation report are as follow
s:

The buildings w
ere surveyed for seism

ic and nonstructural hazards and found to be severely deficient.

B
uilding A (W

ood W
orkshop) – This building is significantly deficient and w

ould likely com
e off its

foundation in a m
ajor earthquake.  There are also m

any nonstructural hazards.

B
uilding B

 (M
etal Storage) – A

lthough this building does not m
eet Tier 1 criteria, its life safety risk is

relatively low.  H
ow

ever the nonstructural hazards are severe.

B
uilding C

 (Large Trailer O
ffice/B

reak R
oom

/Toilet R
oom

) – This building could easily shift off it
supports as it lacks foundation anchorage.  There are also nonstructural risks.

B
uilding D

 (S
m

all Trailer O
ffice) – This building, like B

uilding C
, could easily shift off it supports as

it lacks foundation anchorage.  There are also nonstructural risks.

C
O

N
C

LU
SIO

N
S

•
It is recom

m
ended that the buildings be upgraded to accom

m
odate accessibility, fire life-

safety and nonstructural hazards deficiencies.  A
lthough these issues could be m

itigated, it
m

ay not be feasible.

•
It is also recom

m
ended that the buildings be seism

ically strengthened to correct the
structural deficiencies found.  It is proposed that FE

M
A

 356 criteria w
ill be used for the initial

strengthening design.  This is the generally recognized criteria for strengthening existing
buildings.

•
B

ased on structural, accessibility and fire &
 life safety evaluations, w

e believe it is feasible to
m

itigate the deficiencies in the buildings w
hile preserving their basic functional and architectural

character. H
ow

ever, the overall feasibility of this project rem
ains to be evaluated during the

next, conceptual design phase of the w
ork.

•
There are num

erous O
S

H
A

 violations in each specialty w
orkplace.  S

hould the D
istrict decide

to rehabilitate these m
aintenance buildings, a com

prehensive check of O
S

H
A com

pliance
w

ould be required.

•
A

lthough it is not required by the code, it is our recom
m

endation that a full fire alarm
 and

sprinkler system
 be installed due to the nature or objects stored in the facilities (such as the

storage of flam
m

able liquids).
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1.
IN

TR
O

D
U

C
TIO

N

A
.

Project Scope
In M

arch of 2006, the C
ity of P

iedm
ont voters passed M

easure E
, a $56 m

illion bond to
address seism

ic safety in the P
iedm

ont U
nified S

chool D
istrict (P

U
S

D
).

To assist the D
istrict in m

anaging the seism
ic program

, the PU
SD

 has engaged C
apital Program

M
anagem

ent, Inc. (C
P

M
), to oversee program

 planning and im
plem

entation.
The S

chool B
oard has

form
ed a Steering C

om
m

ittee to oversee the m
anagem

ent of all bond projects and serve as a
com

m
unications hub; a Technical A

dvisory C
om

m
ittee to advise the Steering C

om
m

ittee and about
the technical aspects of the project and a C

itizens O
versight C

om
m

ittee to ensure that funds are
appropriately and prudently spent.  A

dditionally, an extensive public engagem
ent effort has been set

up to both educate the com
m

unity about the progress of the project and to elicit com
m

ents and
feedback.m

urakam
i/N

elson w
as selected to evaluate the school buildings, develop design solutions,

prepare construction docum
ents and oversee construction of the projects.  A

ssisting us in this effort
is R

. P. G
allagher A

ssociates.  The w
ork effort w

as to assess all of P
U

S
D

 buildings.  This report
sum

m
arizes the investigative efforts of the design team

 to understand the existing conditions of the
M

aintenance B
uildings at the P

U
S

D
’s corporation yard.  The corporation yard houses four structures

– a w
ood-fram

ed W
orkshop (B

uilding A
), a pre-fabricated m

etal building (B
uilding B

), and tw
o office

trailers (B
uildings C

 &
 D

).
m
urakam

i/N
elson has review

ed the four buildings and identified accessibility
and life safety deficiencies.  R

. P. G
allagher has com

pleted a Tier 1 non-structural hazards analysis of
these buildings.  This report docum

ents our findings.
The contents of this report are based on field investigations conducted by m

urakam
i/N

elson
and R

.P. G
allagher A

ssociates, conversations w
ith M

aintenance staff, and an existing conditions
topographic survey by S

andis.  N
o docum

ents w
ere available from

 the D
ivision of the State A

rchitect
(D

S
A

) or the P
iedm

ont U
nified S

chool D
istrict.

B
.

A
pplication of C

alifornia B
uilding C

ode
S

ince there are often code interpretations w
ith use of the C

alifornia B
uilding C

ode, the S
chool

D
istrict engaged D

S
A in a discussion about the P

U
S

D
 Voluntary S

eism
ic U

pgrade P
rogram

.  In M
ay

2006 D
S

A representatives attended a special m
eeting of the S

chool B
oard to discuss the D

istrict’s
program

 and how
 individual projects w

ould involve com
pliance w

ith fire, life safety and accessibility
requirem

ents of the C
alifornia B

uilding C
ode.

m
urakam

i/N
elson continued that discussion w

ith a
follow

 on m
eeting w

ith D
S

A on February 9, 2007.  A
t that m

eeting D
S

A indicated a w
illingness to w

ork
w

ith the D
istrict on the extent of com

pliance w
ith the current C

alifornia B
uilding C

ode.  S
uch

determ
inations w

ould be m
ade on a case by case basis and relate to the specifics of each project.

In addition to the C
alifornia B

uilding C
ode, the E

ducation C
ode has bearing w

ith regards to
the C

orporation Yard buildings.  The Education C
ode does not consider the buildings of the C

orporation
Yard as a “school building”.  The requirem

ent for upgrading school buildings do not apply to the
C

orporation Yard building.  The P
U

S
D

 m
ay choose the level of voluntary seism

ic upgrade it w
ishes.

H
ow

ever, the P
U

S
D

 m
ust m

aintain life safe facilities, w
hich includes the C

orporation Yard buildings.
In addition, there are statues related to the A

m
erican’s w

ith D
isabilities A

ct that pose substantial legal
consequences to the P

U
S

D
 if not addressed.

C
.

Future C
onsiderations

D
uring the next C

oncept D
esign phase of the project, program

m
atic, m

aintenance and
sustainability issues w

ill be considered w
here those issues can be solved as an integral part of the

B
ond project.  W

here those issues are not integrally linked to the seism
ic w

ork, then the D
istrict m

ay
decide to use M

odernization or other funding sources to solve those problem
s.  In addition, there are

num
erous O

S
H

A violations.  S
hould the P

U
S

D
 decide to rehabilitate the buildings, a com

prehensive
check of O

S
H

A requirem
ents w

ould be needed.
1

S
ite P

lan of M
aintenance B

uilding

BLD
G

 A

BLD
G

 B

BLD
G

 D

BLD
G

 C

D
.

B
uilding D

escriptions
The C

orporation Yard is cut into the hillside, east of the W
itter Field H

ouse.  The Yard is
bound-in by the hillside to the east, the road to the north and the drop-off of the hillside on the south
and w

est sides.  The C
orporation Yard has four structures that are used by the M

aintenance D
epartm

ent
as shops and offices.  The staff indicated that the C

orporation Yard w
as inadequate in size and

function.  There w
as inadequate room

 to store equipm
ent and supplies, w

ith som
e m

aterials having
to be left exposed to w

eather.  The drivew
ay did not provide any turnaround space and requires

vehicles to back out to the road w
ay.

The four C
orporation Yard buildings are:

B
uilding A

.
The W

orkshop, a 1,320 s.f. w
ood fram

ed structure.  It is believed that
the structure w

as m
oved to it current location.  The W

orkshop is used
for a w

ide variety of m
aintenance related services and repairs.  The

building houses w
oodw

orking tools and equipm
ent, lum

ber, painting
supplies and equipm

ent, plum
bing supplies, etc.  The space is very

congested, w
ith every nook and cranny filled.

View
 of B

uilding A - W
orkshop

C
ongested  isles &

 w
orkspace in w

orkshop

2
1



B
uilding B

 - M
ezzanines created for additional storage is

full of supplies

B
uilding D

 - S
m

all  Trailler O
ffice

B
uilding C

 - Large Trailer O
ffice

B
uilding B

.
The Pre-fab M

etal Storage B
uilding w

as apparently donated to the
P

U
S

D
.  This building serves as the m

ain m
aintenance departm

ent
storage space.  Tw

o m
ezzanines w

ere built to create addition storage.
Like the W

orkshop, this building is brim
m

ing w
ith supplies, sm

all parts,
piping, conduit, equipm

ent, etc.  In the evening the tw
o m

aintenance
trucks are garaged in this building for security.  O

ne truck is parking on
a platform

 trailer, due to the lack of space.

B
uilding C

.
The large Trailer O

ffice/B
reakroom

/Toilet R
oom

 houses m
aintenance

staff office space, lunchroom
 and a toilet room

.  The toilet room
 has

one w
ater closet, one urinal, a show

er (that appears to serve as an
em

ergency show
er), one lavatory, and three m

etal lockers.

B
uilding D

.
The sm

all Trailer O
ffice is use prim

arily for storage.

3

2.
A

D
A /A

C
C

ESSIB
ILITY.

A
.

B
ackground:

The W
orkshop and P

re-Fab M
etal Storage B

uildings are classified as S
-1 occupancy.  The

tw
o trailer offices are classified as B

 occupancy.  B
oth types of facilities in C

alifornia are required by
federal and state law

 to provide equal access for em
ployees and visitors.  A

t the Federal level the
em

pow
ering legislation is the Am

ericans w
ith D

isabilities Act or AD
A.  U

nder that law
 AD

AAG
 regulations

w
ere w

ritten to describe the accessibility requirem
ents for the entire country.  The A

D
A

A
G

 regulations
are enforced by civil action.  A

t the State level accessibility is governed by the C
alifornia B

uilding
C

ode.  In the case of public school buildings the C
alifornia B

uilding C
ode is enforced by the D

ivision
of the State A

rchitect or D
S

A
.

The State of C
alifornia is in the process of getting the C

alifornia B
uilding C

ode certified by the
D

epartm
ent of Justice as m

eeting A
D

A
A

G
.  U

ntil that occurs architects m
ust com

ply w
ith both the

A
D

A
A

G
 and the C

alifornia B
uilding C

ode.
m

urakam
i/N

elson has used both docum
ents in evaluating

the M
aintenance B

uildings.
The C

alifornia Building C
ode requires that w

henever m
ore than $120,000 (adjusted for inflation

each year) w
orth of w

ork other than for m
aintenance or replacem

ent of finishes is done in any three
year period for an existing building, that access com

pliance w
ork be included as part of that project.

S
ection 1134B

 of the C
alifornia B

uilding C
ode requires that alteration w

ork w
ithin an existing building

com
ply w

ith the current C
ode and that additional access w

ork, as stipulated in the C
ode, be done

beyond the area of the alteration.
B

ecause seism
ic upgrade projects often affect areas throughout a school the State A

ttorney
G

eneral has issued an interpretation (D
S

A D
ocum

ent 96-01) that access w
ork triggered by a seism

ic
strengthening project need only provide an accessible prim

ary entrance, sanitary facilities, signs,
telephone (if provided), drinking fountain and an accessible path of travel to those facilities, but not a
accessible path of travel to the area of all the alterations as S

ection 1134B
.2 of the B

uilding C
ode

requires.  U
se of this interpretation by D

S
A on the P

iedm
ont S

eism
ic project rem

ains to be resolved.
In any event, the voluntary seism

ic strengthening w
ork the D

istrict is planning w
ill trigger

substantial com
pliance w

ith the access requirem
ents of S

ection 1134.  Furtherm
ore, if State

m
odernization funds are used for the projects, then all the requirem

ents of S
ection 1134 w

ould be
triggered.

B
.

Sum
m

ary &
 A

nalysis
In general, there have been no accom

m
odations m

ade in the C
orporation Yard for accessibility.

C
.

Site
The C

orporation Yard is bound by steep hillside to the east, south, and w
est sides.  The

access roadw
ay is to its north.  The prim

ary access to the C
orporation Yard is the access road into a

one-lane drivew
ay.  The access road and the drivew

ay at the entry gate are very steep.  There is no
com

pliant access to the C
orporation Yard.  There is no visitor parking in the C

orporation Yard. There
are parking spaces for the school across the road, but none designated as accessible.  There is no
accessible path of travel into the C

orporation Yard as the drivew
ay is too steep and there are no

sidew
alks on the access road.  The drivew

ay in the C
orporation Yard is asphalt paving and appears to

be in good repair, except in localize areas near B
uilding B

.
Path of travel to the prim

ary entry of each building is non-com
pliant.  The entry door to Buildings

A
, C

, &
 D

 are above grade.  N
o ram

p is provided for w
heelchair access.  In addition, the stairs are

non-com
pliant.  There is no accessibility signage.

4
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E
ntry into corporation yard

View
 of steep hillside at corporation yard

B
uilding A - W

orkshop has non-
com

pliant entry

D
.

B
uildings

B
uilding

A - W
orkshop

The W
orkshop is approxim

ately tw
o feet above the paved drivew

ay.  W
ood stairs provide

access in the w
orkshop.  There is only one entry, a pair of three foot doors that sw

ing outw
ard.  There

is no landing at the top of the stairs and no handrails as required by the C
alifornia B

uilding C
ode.  The

prim
ary entry is not accessible.

W
ithin the W

orkshop, there are no accom
m

odations for accessibility.  A
isle spaces are not 36-

inches clear in all area, no w
ork bench at accessible height, etc.  The keying office is not accessible,

lacking door clearance, lever hardw
are, signage, etc.

If seism
ic upgrades identified in the structural section of this report are im

plem
ented, substantial

accessibility upgrades to the W
orkshop w

ould be required.  The entry upgrade w
ould potentially

affect the functional use of the drivew
ay

B
uilding B

 – P
re-fab M

etal Storage B
uilding

The Storage B
uilding has only one entry, a pair of 5’-4" barn-type, sliding doors.  B

y code, the
doors are acceptable as an exit (if proper signage is provided, see fire/life safety section of this
report), how

ever, the doors are not accessible.
The interior of the building is used for storage, disheveled, w

ith no clear accessible aisle
spaces or path of travel.  A m

ajor re-organization of the space w
ould be required to accom

m
odate a

w
heel-chair bound em

ployee.  In the structural section of this report, B
uilding B

 w
as identified as not

m
eeting the Tier 1 criteria and has num

erous non-structural hazards.  M
itigating the structural issues

w
ould trigger upgrades for accessibility.  A

ccessibility upgrades w
ould include accessible prim

ary
entry, signage, and path of travel w

ithin the building.

B
uilding B

 doors are not
accessible

B
ldg D

 - Stairs to sm
all trailer

office are non-com
pliant

5

B
uilding C

 – Large Trailer O
ffice/B

reakroom
/Toilet R

oom
This trailer w

as form
erly a construction job trailer that the m

aintenance adopted and converted
for their use.  The trailer is set on pedestals and the floor line is 34-inches above the drivew

ay.  There
are tw

o non-com
pliant entry doors.  O

ne door leads into the office space.  The second door leads into
the toilet room

.  The stairs to the office is a free-standing unit inherited w
ith the trailer and is not an

accessible stair or landing.  The stairs to the toilet room
 are w

ood w
ith no handrails.  This stair is non-

com
pliant by code and not accessible.

The office / storage space is congested.  The space is not current accessible, but could be
adaptable.  The Toilet room

 is not accessible and w
ould require a m

ajor renovation to bring it into
com

pliance w
ith accessibility requirem

ent.

B
ldg C

 - Stairs to toilet room
 are

non-com
pliant

B
ldg C

 - Stairs to office/
breakroom

 are non-com
pliant

B
uilding D

 – S
m

all Trailer O
ffice

This trailer is prim
arily for storage.  P

U
S

D
 w

ould not necessarily have to provide accessibility
to this trailer.  D

S
A has not required storage room

 to be m
ade accessible, if for the use of m

aintenance
staff only.

N
on-com

pliant w
ater closet

N
on-com

pliant urinal stall &
lavatory

N
on-com

pliant lockers
N

on-com
pliant em

ergency
show

er

B
uilding C

 - Toilet R
oom
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3.  FIR
E/LIFE-SA

FETY

A
.

B
ackground:

A
s w

ith accessibility, fire and life-safety is governed by the C
alifornia B

uilding C
ode and is

enforced by the D
ivision of the State A

rchitect (D
S

A
).  U

nlike the accessibility regulations the fire and
life-safety regulations are spread throughout the C

ode; how
ever, m

ost of the pertinent regulations
are in C

hapters 5 and 10.  There is no overarching life safety regulation like A
D

A
A

G
 for fire and life

safety.   Life S
afety is not an area w

here the S
chool D

istrict, the design professional or D
S

A w
ould

com
prom

ise; how
ever, there w

ill be areas of negotiation about w
hat is acceptable given the fact that

the existing buildings m
ay be constructed differently from

 w
hat w

ould be built today under current
codes.  N

onetheless, a prim
ary objective of the project, in addition to seism

ic safety and accessibility
w

ill be to increase fire and life-safety at the schools, w
hich could include its m

aintenance facilities.
H

ow
ever, since the m

aintenance facilities are not considered a “school building” per the E
ducation

C
ode, they are not subject to the sam

e stringent requirem
ents.  P

U
S

D
 does have to m

aintain its
facilities to be life safe.  In addition, the buildings should not pose a fire hazard that could spread to
adjacent school building.  D

ue to the extensive num
ber of trees and underbrush surrounding the

m
aintenance buildings, this is a possibility.

B
.

Sum
m

ary &
 A

nalysis
The buildings in the C

orporation Yard all fall w
ithin the Type V-no hour construction type.  The

m
aterials of construction are com

pliant w
ith that allow

ed by the C
alifornia B

uilding C
ode (C

B
C

).  The
buildings com

ply w
ith the num

ber of required exits. In B
uilding B

, a sign needs to be posted that the
exit doors m

ust rem
ain unlocked w

hen the building is occupied.

C
.

Site
There is one drivew

ay that com
es off the access road. It is not m

arked “Fire Lane”.  W
e w

ill
be m

eeting w
ith the P

iedm
ont Fire D

epartm
ent to review

 the C
orporation Yard for fire departm

ent
access, as w

ell as any other concerns of the Fire D
epartm

ent.

D
.

B
uildings

B
uilding

A – W
orkshop B

uilding
This building has a local fire alarm

 alert system
.  A fire extinguisher is available.  The staff has

tried to m
aintain clear aisle space and exiting appears adequate, though not from

 an accessibility
standpoint.  There is a trem

endous am
ount of supplies, parts, equipm

ent, and tools stored or setup in
the W

orkshop.  Though not a direct fire and life safety issue, over-crow
d com

bustible storage can be
a contributing factor for a fire.  In addition, there could be som

e O
S

H
A

 concern w
ith regards to volatile

fum
e and saw

dust inhalation.
The exit is not com

pliant.  C
ode requires that a landing be provide on both sides of the exit

door.  The exterior side does not have a landing.  In addition, no handrails have been provided at the
stairs.

B
uilding B

 – P
re-fab M

etal Storage B
uilding

This building has no fire alarm
 system

 or sm
oke detection system

.  B
y code, none are required.

H
ow

ever, visual observation of the Storage Building suggest that a m
ajor re-organization of the storage

be im
plem

ented to ensure that a clear exit path is m
aintained and that non-structural falling hazards

(as sum
m

arized in the structural section of this report) are elim
inated.

Stored supplies, equipm
ent, and tools w

ere not analyzed and not in the scope of this fire/life
safety review

.  P
U

S
D

 should m
onitor the facility to ensure no com

bustibles such as fuel or gasoline,
are stored in the building.  C

hem
ical storage such as pesticides, cleaner, etc. should be in proper

containers and stored in a safe m
anner.

7

M
ain drivew

ay into corporation yard
B

uilding B
 - C

ongested storage
spills over into exit path

B
uilding C

 – Large Trailer O
ffice, B

reakroom
 / Toilet

This building has no fire alarm
 system

 or sm
oke detection system

.  B
y code, none are required.

A local self-contained sm
oke detector w

as observed.
The exit from

 the toilet room
 is not com

pliant.  C
ode requires that a landing be provide on both

sides of the exit door.  The exterior side does not have a landing.  In addition, no handrails have been
provided at the stairs.  The exit from

 the O
ffice/B

reakroom
 is not com

pliant.  The landing is 8-inches
below

 the floor line.  B
y code, one inch is allow

ed, by accessibility standards, ½
-inch is the m

axim
um

level change.

B
uilding D

 – S
m

all Trailer O
ffice

This building has no fire alarm
 system

 or sm
oke detection system

.  B
y code, none are required.

The trailer does not appear to pose significant life safety issues.
The exit is not com

pliant.  C
ode requires that a landing be provide on both sides of the exit

door.  The exterior side does not have a landing.  In addition, no handrails have been provided at the
stairs.

8

4



Seism
ic E

valuation of the
Piedm

ont U
nified School D

istrict
C

orporation Y
ard Structures

Prepared for 
m

urakam
i/N

elson A
rchitects, Inc.  

O
akland, C

A
 

D
ecem

ber 19, 2007 

Prepared by 
R

. P. G
allagher A

ssociates, Inc. 
Structural E

ngineers 
O

akland, C
A

 

Executive Sum
m

ary

 
The P

iedm
ont U

S
D

 C
orporation Y

ard has four structures: a 1,320 sf w
ood fram

e 
building, a 1,980 sf prefab m

etal building; a large 10’ x 32’ trailer; and a sm
all 8’ x 20’ trailer.  

These are used by the D
istrict’s m

aintenance departm
ent as shops and offices.  

 
 A

n A
S

C
E

 31 Tier 1 evaluation of each structure w
as perform

ed.  N
onstructural item

s 
w

ere also surveyed using the Tier 1 nonstructural procedures.  A
S

C
E

 31 “S
eism

ic E
valuation of 

E
xisting B

uildings”, published in 2003, is the generally recognized national standard for 
assessing the life safety risk of existing buildings. 

 
The follow

ing is a sum
m

ary of the study findings. 

(1) 
W

ood fram
e building – does not m

eet the Tier 1 criteria.  This structure w
ill very likely shift 

off its supports in a large earthquake and fall to the ground. 

(2) 
P

refab m
etal building – does not m

eet som
e of the Tier 1 criteria, how

ever, it is unlikely 
that this building w

ould collapse.  It does have som
e serious nonstructural hazards w

ithin 
it (see discussion below

).  The building also has tw
o m

ezzanines that do not m
eet code 

requirem
ents for structural safety.  

(3) 
Trailers – the tw

o trailers w
ill very likely fall off their supports and portions of them

 w
ill fall 

to the ground.  The life safety risk in these is believed sm
all.  

(4) 
N

onstructural item
s – there are a great num

ber of nonstructural falling hazards in the 
prefab m

etal building, including unsecured contents, unanchored racks and storage 
shelves, and structurally questionable m

ezzanines. There are also a num
ber of falling 

hazards, and possible falling hazards, in the w
ood fram

e building, and som
e in the tw

o 
trailers.

(5) 
C

ontinued operations – follow
ing a large earthquake on the H

ayw
ard fault, it is very likely 

that the dam
age to the structures and their contents w

ill be so extensive that continued 
operation 

of 
the 

D
istrict’s 

corporation 
yard 

w
ill 

be 
greatly 

im
paired, 

if 
entirely 

not 
prevented.

W
hile som

e of the structures at the corporation yard m
ay be near the end of their useful 

life, and have serious seism
ic deficiencies, it is possible to fix these.  They can be upgraded to 

present day seism
ic standards using A

S
C

E
 41 “S

eism
ic R

ehabilitation of E
xisting B

uildings”.  
A

dditionally, new
 and/or anchored shelving and storage racks w

ill be required to m
eet A

S
C

E
 31, 

and new
 m

ezzanines w
ill be required to com

ply w
ith basic building code structural safety 

requirem
ents.
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1. 
Introduction 

This report sum
m

arizes the seism
ic evaluation of the structures at the P

iedm
ont U

nified 
S

chool D
istrict’s C

orporation Y
ard.  The yard is located adjacent the P

iedm
ont H

igh S
chool and 

P
iedm

ont M
iddle S

chool cam
puses.  The purpose of the study w

as to assess the vulnerability of 
the structures for life safety risk in a m

ajor earthquake.  The yard consists of four structures: a 
1,320 sf w

ood fram
e building, a 1,980 sf prefabricated m

etal building, a large trailer, and a sm
all 

trailer.  The trailers appear to be m
obile construction offices and are now

 used as offices by the 
m

aintenance staff. 

 
C

onstruction of the buildings w
as not done under the jurisdiction of the C

alifornia 
D

ivision of S
tate A

rchitect (D
S

A
).  In fact, there are no draw

ings or other docum
entation of the 

construction.  

 
The evaluations sum

m
arized in this report represent an assessm

ent of the structures 
using the latest seism

ic evaluation m
ethodology. The study consisted of an A

S
C

E
 31 Tier 1 

evaluation.  A
 Tier 1 evaluation involves an inspection of the structure, review

 of draw
ings (if 

available), com
pletion of checklists, and lim

ited calculations. 

 
The w

ork presented in this report also includes a Tier 1 survey of nonstructural hazards.  
The purpose of this w

as to identity potential falling and other hazards that m
ay be triggered by 

an earthquake.  The nonstructural survey included a survey of each of the four structures.  

 
The report is organized as follow

s.  The criteria used in the evaluations are described in 
S

ection 2.  A
 description of the tw

o buildings and the results of their evaluations are presented 
in S

ection 3.  The tw
o trailers are discussed in S

ection 4.  N
onstructural hazards are discussed 

in S
ection 5.  S

ection 6 provides a sum
m

ary and recom
m

endations. 

1
1
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2. 
Evaluation C

riteria 

B
uilding Structural System

s 

 
The buildings and trailers w

ere evaluated using the criteria of A
S

C
E

 S
tandard 31-03 

“S
eism

ic E
valuation of E

xisting B
uildings” (R

ef. 1).  This is the state-of-the-art criteria for the 
seism

ic evaluation of existing buildings.  It is used to establish w
hether there is a significant life 

safety risk. 

 
The structures w

ere given a Tier 1 evaluation.  This involved a building inspection by a 
structural engineer, com

pletion of the Tier 1 checklist, and lim
ited calculations using the A

S
C

E
 

31 “quick check” procedures. 

N
onstructural C

om
ponents  

 
N

onstructural elem
ents and equipm

ent w
ere also investigated. These w

ere evaluated in 
a site survey by a structural engineer using the Tier 1 procedures of AS

C
E

 31, supplem
ent by 

additional guidance developed by D
S

A
 and other state agencies (R

ef. 2). 

Earthquake G
round M

otions 

 
E

arthquake ground m
otions for the site w

ere obtained from
 the seism

ic ground shaking 
m

aps found on the C
D

-R
O

M
 S

eism
ic D

esign P
aram

eters (R
ef. 3).  These ground shaking m

aps 
w

ere developed by the U
.S

. G
eological S

urvey under the N
ational E

arthquake H
azards 

R
eduction Program

 (N
E

H
R

P
).  G

round m
otions at the site w

ere determ
ined for the M

axim
um

 
C

onsidered E
arthquake (M

C
E

).  This represents an earthquake w
ith only 2-percent chance of 

being exceeded in 50 years (i.e., an earthquake w
ith a 2,500 year return period).  A

t this 
location, the M

C
E

 has a peak ground acceleration of 0.77g; how
ever, only 2/3 of this level of 

m
otion (0.51g) is required to be used in the evaluations done under A

S
C

E
 31.  S

ite class D
 

(default class) w
as used.  

 
The yard is located approxim

ately 1 m
ile w

est of the H
ayw

ard fault.  This is a large fault 
and believed capable of a m

agnitude 7.0 or larger earthquake.  This w
ould produce very strong 

shaking at the site. 

1
2

3. 
B

uildings 

There are tw
o buildings at the yard (Figure 1).  B

oth are reported to have been relocated 
to the site from

 other places.  O
ne is a 1,320 sf w

ood fram
e structure, and the other is a 1,980 sf 

prefabricated m
etal building.  These are used as shops and offices. 

W
ood Fram

e B
uilding 

 
This is a one-story structure (Figure 2) that is approxim

ately 26’ x 50’ in plan.  The roof is 
supported by light w

ood trusses spaced at 2’-8” and has 1X8 straight sheathing.  W
alls are 

w
ood fram

e construction w
ith board and batten w

ood siding.  O
ther than a sm

all office in the 
N

/E
 corner, there are no interior w

alls.  S
everal of the w

alls have a num
ber of large openings, 

evidently put in at various tim
es, that significantly w

eaken them
.  In general, the w

alls can not be 
considered real structural shear w

alls (i.e., w
alls sheathed w

ith diagonal sheathing or plyw
ood) 

although they do have som
e capacity to act as shear w

alls.  

 
The building supported is on individual precast concrete footings spaced about 4 feet 

apart longitudinally (Figure 3).  These are about 1 foot high and essentially not structurally 
connected to the floor fram

ing. There are no concrete strip footings, sill plates or cripple w
alls.   

 
N

o draw
ings for the building are available, and a survey by a structural engineer from

 
our office w

as conducted.  The general condition of the exterior of the building is poor.  The 
paint is badly w

eathered, and there is rot on a num
ber of rafter ends.  M

any of the exterior w
alls 

have had large openings m
ade for w

indow
s.  S

om
e have subsequently been covered over.  

A
n A

S
C

E
 31 Tier 1 evaluation w

as preform
ed, and the building w

as found to not m
eet 

the life safety criteria.  The biggest and m
ost significant problem

 is lack of foundation 
anchorage.  W

hen a m
agnitude 6.0 or larger event occurs on the H

ayw
ard fault, there is a very 

high likelihood that the building w
ill fall off its supports (see Figure 4 for an exam

ple of a 
structure that has shifted off of its foundations).  If this happens, it w

ill not be useable and m
ay 

not be repairable. 

 
The w

alls of the building have w
ood siding w

ith m
any openings.  These w

ere checked 
using the A

S
C

E
 31 quick check procedures.  B

ecause of the nonstructural nature of the siding, 
an allow

able shear capacity of 100 plf w
as used.  M

axim
um

 dem
and to capacity ratios (D

/C
) 

w
ere 2.0 and 1.1 for the longitudinal (N

/S
) and transverse (E

/W
) w

alls.  

Prefab M
etal B

uilding 

The m
etal building is one-story structure (Figures 5 and 6) that is 39’ x 50’ in plan.  It has 

a light gage m
etal roof and w

alls.  Lateral forces are resisted by three m
om

ent fram
es in the N

/S
 

direction and by 1/2-inch diam
eter rod x-bracing (on the north and south w

alls) in the E
/W

 
direction.  The building fram

e rests on a slab on grade w
ith possible spread footings beneath 

the colum
ns.

 
C

onsidering its age (estim
ated to be 30 to 40 years old, possibly older), it is in relatively 

good condition.  N
o draw

ings for the structure w
ere available, and a structural engineer from

 our 
office exam

ined the building to collect the inform
ation needed for the Tier 1 evaluation.  There 

are tw
o bays of horizontal rod x-bracing in the roof.  O

n one bay, one leg of the rod x-bracing is 
m

issing.  

1
3
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The building w

as evaluated and found not m
eet the Tier 1 criteria.  There are several 

noncom
pliant item

s.  These include nonconform
ing m

om
ent-connections in the m

om
ent fram

es 
and the m

issing roof bracing.  The vertical rod x-bracing in the w
alls does not m

eet criteria.  It 
has a dem

and to ratio capacity (D
/C

) of 1.2. 

 
There are tw

o m
ezzanines in the prefab building.  These do not m

eet building code 
structural requirem

ents.  They are discussed further in S
ection 5 under nonstructural hazards.  

 
P

refab 
m

etal 
buildings 

have 
had 

an 
excellent 

earthquake 
perform

ance 
record, 

particularly in avoiding collapse.  W
e believe it unlikely that the building w

ould collapse in an 
earthquake.  The m

ore significant risk to the m
aintenance staff in the building com

es from
 

nonstructural hazards (see discussion in S
ection 5) and possible structural failure of the ad hoc 

m
ezzanine construction. 

1
4

Figure 1 – C
orporation yard site plan show

ing the approxim
ate layout of buildings.  

Figure 2 – W
ood fram

e building.  This is show
ing deterioration on its the exterior.  The ends of 

m
any roof rafters are rotten and the paint is peeling off the siding in m

any places. 

1
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Figure 3 – The w
ood fram

e building is supported on one foot high precast concrete piers.  
These do not provide resistance to lateral forces.  

Figure 4 – This W
atsonville house shifted off its foundation and fell to the ground during the 

1989 Lom
a P

ieta earthquake.

1
6

Figure 5 – P
refab m

etal building.  This structure w
as relocated to the site from

 another location 
and is in relatively good condition for its age.  

Figure 6– Inside view
 of the prefab m

etal building show
ing a m

om
ent fram

e and rod bracing.  

1
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4. 
Trailers  

 
There are tw

o trailers in the yard, a large trailer and a sm
all trailer.  These are used as 

offices.  The trailers appear to be form
er m

obile construction offices that have been converted to 
their present use.  

Large Trailer

The large trailer (Figure 7) is 10’ x 32’ in plan. It consists of tw
o “room

s”, an office and a 
restroom

.  Its floor level is about 2 feet above the ground.  It is vertically supported on several 
sm

all, slender individual precast concrete footings.  These are about 18 inches tall and provide 
only vertical support.  The trailer lacks foundation anchorage. 

 
The large trailer does not m

eet the Tier 1 criteria because it lacks foundation anchorage.  
Trailers and m

obile hom
es w

ithout anchorage frequently fall off their supports in earthquakes 
(see Figure 8).  W

hile the life safety risk is generally sm
all, im

m
ediate use of the trailer 

afterw
ards is prevented and repairs are generally required.  

Sm
all Trailer 

 
The sm

all trailer (Figure 9) is 8’ x 20’ in plan.  It is vertically supported by several steel 
jacks (Figure 10).  S

im
ilar to the large trailer, it does not have foundation anchorage and is 

vulnerable to falling off its support in an earthquake.  It also does not m
eet the Tier 1 criteria. 

D
iscussion of R

esults 

 
B

oth trailers are very vulnerable to falling off their supports in an earthquake.  This 
deficiency can be fixed by installing bracing to secure the trailer to the ground.  B

ecause of their 
age (estim

ated to be m
ore than 25 years), the devices m

anufactured today m
ay not be 

adaptable to them
, but it is possible to build custom

 hardw
are to secure them

.  The C
alifornia 

D
epartm

ent of H
ousing and C

om
m

unity D
evelopm

ent m
aintains standards for seism

ic bracing 
of m

obile hom
es, and these can be used as a design basis. 

1
8

Figure 7 – Large trailer. 

Figure 8 – A
n exam

ple of a trailer (m
obile hom

e) that has fallen off its supports.

1
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Figure 9 – S
m

all trailer. 

Figure 10 - Typical steel jack support for the sm
all trailer.  This type of support does not provide 

lateral resistance and frequently fails in earthquakes. 

2
0

5.
N

onstructural H
azard Survey

Survey M
ethodology 

This section describes the survey conducted for nonstructural hazards and presents the 
results.  The purpose of the survey w

as to identify potential falling and other hazards. 

 
N

onstructural com
ponents consist of things that are brought into a building after it has 

been constructed (e.g., furnishings, bookshelves, and building contents) as w
ell as item

s that 
w

ere installed w
hen the building w

as built (e.g., m
echanical and electrical equipm

ent and 
fixtures, ceilings, and partitions).  These can becom

e hazards w
hen they break, fall, slide or 

overturn.  W
hen this happens they can cause injury, block exits, and create secondary hazards 

such as chem
ical spills, gas leaks and postearthquake fires.  

 
A

 nonstructural hazard survey of the four corporation yard structures w
as conducted 

using A
S

C
E

 31 Tier 1 procedures.  The B
asic and Interm

ediate N
onstructural C

om
ponent 

C
hecklists w

ere used.  The survey involved a room
-by-room

 inspection of all buildings by a 
structural engineer experienced in seism

ic design.  The survey w
as conducted on June 28 and 

July 3, 2007. 

 
Table 1 sum

m
arizes results for the w

ood fram
e building.  Table 2 sum

m
arizes results for 

the prefab m
etal building, and Table 3 sum

m
arizes results for the tw

o trailers.  There is so m
uch 

m
aterial in the prefab m

etal building, that Table 2 lists only the m
ore obvious and significant 

concerns.  The tables identify the item
s exam

ined, the estim
ated vulnerability of the item

, and 
observations about each.  The survey w

as entirely visual, and no draw
ings w

ere review
ed or 

calculations prepared.  The levels of vulnerability used are defined as follow
s: 

V
ulnerability 

C
haracteristics

H
igh (H

) 
N

oncom
pliant under A

S
C

E
 31 Tier 1 

procedures.  P
ossesses little or no seism

ic 
resistance; item

 m
ay break, fall, slide or 

overturn during strong shaking.  H
igh 

probability of dam
age under strong shaking.

M
ay cause injury to persons in vicinity.   

M
oderate (M

) 
P

ossesses som
e seism

ic resistance, but not as 
m

uch as an item
 rated low

.

Low
 (L)  

C
om

pliant under A
S

C
E

 31 Tier 1 procedures.  
P

ossesses good seism
ic resistance, should 

resist m
oderate shaking w

ithout dam
age.  Low

 
probability of dam

age under strong shaking.
U

nlikely to cause injury to persons in vicinity.   

B
uilding C

ontents

 
In addition to the survey results given in Tables 1, 2 and 3, it should be noted that there 

are m
any unrestrained contents.  These include such things as stored m

aterials and parts on 
shelves.  W

hile these are a threat to fall to the floor and m
ay result in econom

ic loss, they are 
generally not considered serious life-safety hazards unless they are heavy or overhead.   

2
1

1
1



 
The prefab m

etal building, in particular, w
ill be “trashed” after a large earthquake on the 

H
ayw

ard fault.  There are m
any unrestrained item

s that w
ill fall off shelves and other “supports” 

(see Figures 11 and 12 for exam
ples). 

 
The large trailer has a stack of heavy w

ood flat files stacked near the door area.  These 
m

ay be a serious falling hazard to personnel in the trailer.  

R
acks, Storage Shelving and C

abinets 

A
ll racks, shelving and tall cabinets appear to be unanchored (the bases of m

any of 
these can not be seen because of the clutter).  Those over 4 feet tall w

ith height to depth ratios 
of 3.0 or greater are considered a hazard to overturn (R

efs. 1 and 2).  

N
atural G

as  

The buildings and trailers have no natural gas supply.  C
onsequently, there is no risk of 

postearthquake fire from
 natural gas leaks.  

M
ezzanines in the Prefab M

etal B
uilding

 
S

everal interior structural m
odifications have been m

ade to gain storage space.  A
 sm

all 
ad hoc m

ezzanine has been constructed in the S
/E

 corner (see Figures 13 and 14).  A
nother 

m
ezzanine has been created on the w

est side of the building by placing w
ood floor joists and 

plyw
ood over steel shelving (Figures 15 and 16).  These have not been engineered and do not 

m
eet code requirem

ents.  Their structural safety is doubtful, and they do not m
eet A

S
C

E
 31 

requirem
ents.

 
M

aterials 
stored 

on 
the 

m
ezzanines 

are 
unrestrained 

and 
can 

fall 
off 

during 
an 

earthquake, creating a falling hazard.  

2
2

Table 1 – N
onstructural Survey R

esults for the 
W

ood Fram
e B

uilding

Item
V

ulnerability
C

om
m

ents

1. 
Fluoresent light fixtures  

L-H
S

om
e chain-hung and others 

fastened to bottom
 chords of 

trusses.

2. 
E

xterior w
indow

s 
U

nknow
n  

A
ssorted glazing.  

3. 
M

aterials stored overhead  
H

S
om

e m
aterial is stored in 

trusses or in w
ood fram

es 
secured from

 trusses.  This 
m

aterial is unrestrained and 
could shift, becom

ing a falling 
hazard.

4. 
S

helving for lum
ber  

M
-H

R
elatively large w

eight of w
ood 

stored on shelves.  

5. 
B

and saw
 

H
U

nanchored

6. 
D

rill press 
H

U
nanchored

7. 
S

helves on w
ork bench 

H
U

nsecured  

8. 
M

etal storage cabinet  
H

U
nsecured  

9. 
W

indow
s in office area  

H
O

rdinary glass.  

10. M
etal shelving  

L
Tw

o racks against w
all, secured 

to w
all.

2
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1
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Table 2 - N
onstructural Survey R

esults for the 
Prefab M

etal B
uilding

Item
V

ulnerability
C

om
m

ents

1. 
Fluorescent light fixtures  

L-M
S

om
e chain-hung and som

e 
secured to purlins.  S

om
e m

ay 
sw

ing and im
pact the structure 

or contents.  

2. 
Incandescent light fixtures  

U
nknow

n 
Four large fixtures hung from

 
purlins, possibly low

 (L) risk 
but this is uncertain.  

3. 
S

peedaire com
pressor  

H
N

ot anchored to floor, can 
slide.

4. 
S

torage racks 
M

-H
M

ostly back to back 111” H
 x 

22” D
, H

/D
=5.0.  These racks 

also provide vertical support 
for the w

est m
ezzanine. 

5. 
M

etal storage cabinets  
H

U
nrestrained

6. 
S

m
all storage rack  

H
U

nrestrained 5-foot high rack 
containing containers of 
flam

m
able m

aterials.  

7. 
Industrial storage rack  

H
Tall steel storage rack that is 
not anchored to the floor.  

2
4

Table 3 - N
onstructural Survey R

esults for the 
Trailers

Item
V

ulnerability
C

om
m

ents

Large Trailer 

1. 
Fluorescent light fixtures  

L
C

eiling-m
ounted.

2. 
R

efrigerator  
M

U
nrestrained, can slide. 

3. 
W

indow
s  

M
-H

A
ppear to be ordinarily glass.

4. 
W

ood flat files  
H

U
nrestrained stack of six w

ood 
flat files.  These are next to the 
door, and they can shift and/or 
overturn, blocking the exit.
This is potentially a very 
serious life safety hazard.

5. 
File cabinet  

H
O

ne 4-draw
er unit w

ithout 
draw

er locks. This can tip 
over.

6. 
Locker  

H
U

nrestrained unit in restroom
. 

Sm
all Trailer 

1. 
Fluorescent lights  

L
C

eiling-m
ounted.

2. 
File cabinet 

M
O

ne 5-draw
er unit w

ith draw
er 

locks.   

3. 
File cabinet  

H
O

ne 5-draw
er unit w

ithout 
draw

er locks. 

4. 
M

etal storage cabinet  
H

U
nrestrained unit, 72” H

 x 36” 
W

 x 18” D
, H

/D
=4.0. 

 
  

2
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Figure 11 – B
oxes are stored on a ladder placed horizontally.  These constitute a falling 

hazard, and the storage arrangem
ent does not m

eet A
S

C
E

 31 requirem
ents.   

Figure 12 – The contents of these m
etal storage shelves can topple.  A

dditionally, som
e shelves 

in the building are not anchored to the floor and can slide or tip over. 

2
6

Figure 13 – A
n ad hoc m

ezzanine w
as installed in S

/E
 corner of the prefab building.  M

aterials 
on it are unrestrained and can fall off. 

Figure 14 – O
ne end of the joists supporting the S

/E
 m

ezzanine are vertically supported by a 
light-gage girt.  G

irts are designed to resist horizontal w
ind loads and not substantial vertical 

dead loads.  This arrangem
ent does not m

eet building code structural requirem
ents.  

2
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Figure 15 – The w
est m

ezzanine is partially supported on the tops of steel shelving.  

Figure 16 – W
ood posts supporting the w

est m
ezzanine are not structurally connected at their 

tops.
This arrangem

ent does not m
eet code structural requirem

ents. 

2
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6. 
Sum

m
ary and R

ecom
m

endations

Sum
m

ary

Tw
o buildings and tw

o trailers at the P
U

S
D

 C
orporation Y

ard w
ere given A

S
C

E
 31 Tier 1 

seism
ic evaluations for the life safety perform

ance level.  N
onstructural hazards w

ere also 
exam

ined using the Tier 1 nonstructural procedures of A
S

C
E

 31.  Findings are sum
m

arized 
below

.

(1) 
W

ood fram
e building – this does not m

eet the Tier 1 criteria and w
ould very likely fall off 

its supports in a large earthquake.  If this happened, it w
ould not be useable. 

(2) 
P

refab m
etal building – this does not m

eet the Tier 1 criteria but the life safety risk is 
believed 

to 
be 

low
. 

 
This 

structure 
is 

unlikely 
to 

collapse. 
There 

are 
significant 

nonstructural hazards w
ithin this building (see discussion below

). 

(3) 
Trailers – both trailers lack foundation anchorage and are vulnerable to falling off their 
supports.  W

hile the life safety risk is believed sm
all, the trailers w

ould probably not be 
available for use after an earthquake.  

(4) 
N

onstructural hazards – there are m
any nonstructural hazards present, particularly in the 

prefab m
etal building.  These consist prim

arily of unsecured contents and unanchored 
storage racks and shelves.  Tw

o m
ezzanines used for storage have questionable 

structural supports and do not com
ply w

ith building code structural requitem
ents.  There is 

no gas service to the yard, and risk of postearthquake fire is believed to be low
.  

(5) 
C

ontinued operations – it is very doubtful that the corporation yard facility w
ould be 

useable after a large earthquake on the H
ayw

ard fault.  B
oth trailers and the w

ood fram
e 

building w
ould likely be off their foundations.  The interior of the prefab m

etal building 
w

ould have m
assive spillage and toppling of contents, stored parts, supplies, etc.  

R
ecom

m
endations

The corporation yard appears to be nearing the end of its useful life, and replacem
ent 

m
ay be an option because it is also seism

ically very vulnerable.  H
ow

ever,if the D
istrict elects 

to m
itigate the seism

ic deficiencies found, w
e recom

m
end the follow

ing: 

(1) 
The w

ood fram
e building should be strengthened to the Life S

afety perform
ance level of 

A
S

C
E

 41 “S
eism

ic R
ehabilitation of B

uildings” (R
ef. 4).  This is the accepted standard for 

the seism
ic rehabilitation of existing buildings and has been accepted by D

S
A

 in the past 
(w

hen previously designated as FE
M

A
 356).  The docum

ent represents the next step in 
an evaluation and rehabilitation process that starts w

ith an A
S

C
E

 31 evaluation.  

(2) 
A

n A
S

C
E

 31 Tier 2 evaluation of the prefab m
etal building should be done, follow

ed by 
possible strengthening of this structure.  

(3) 
The nonstructural hazards should be abated.  R

acks and shelving needed to be code 
com

pliant and seism
ically anchored or braced to prevent overturning.  H

eavy contents 
should be stored low

.  Ladders m
ust not be used as shelves. 

2
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(4) 
The tw

o m
ezzanines w

ithin the prefab building need to be either rem
oved or replaced w

ith 
code-com

pliant structures. 

 
Finally, it should be noted that the above recom

m
endations w

ill need to be considered in 
conjunction w

ith A
D

A
, fire and safety, and O

S
H

A
 considerations.  These w

ere not studied or 
considered in the w

ork sum
m

arized in this report.  These evaluations are being conducted by 
the architect for the project.   

3
0
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A
PPEN

D
IX A

:  B
U

ILD
IN

G
 C

O
D

E A
N

A
LYSIS

C
alculation of B

uilding A
rea and O

ccupant Load
B

uilding
sq. footage

O
cc. Load Factor

O
ccupant Load

B
uilding A

:
1,320 sf

100
14

B
uilding B

:
1,980 sf

500
4

B
uilding C

:
320 sf

100
4

B
uilding D

:
160 sf

300
1

Total A
rea:

3,780 sf

C
hapter 3: U

se or O
ccupancy

M
ain O

ccupancy G
roup:

S-2
Storage

A
ccessory O

ccupancy G
roups:

A
dm

inistrative
B

O
ffice

�
N

o occupancy separation required betw
een S-1 and B

 O
ccupancy.  (Table 3-B

)
C

B
C

 302.1.  E
xception 2.2:  “A

dm
inistrative and C

lerical offices &
 sim

ilar room
s w

hich do
not exceed 25 percent of the floor area of the m

ajor use.”

C
hapter 5: B

uilding Lim
itations

B
uilding A

, B
, C

, and D
:

A
llow

able Floor A
rea

A
llow

ance
R

unning
Total

-C
onstruction Type V

 no-hr:
8,000 sf

8,000 sf
(A

llow
able floor area w

ithout allow
able area increases com

plies)
�

Total actual floor area for all four structures:
3,780 sf

A
llow

able H
eight

�
40 feet, 2 stories (Type V

 -no hr) (Table 5-B
)

W
all and O

pening P
rotection (Table 5-A

)
�

W
alls:

N
ot perm

itted less than 5 ft.
�

W
alls:

O
ne-hour less than 20 ft.

�
W

alls:
N

R
 elsew

here
�

O
penings:

P
rotected less than 10 ft., not perm

itted less than 5 ft.

C
hapter 9: Fire Protection System

s
�

Sprinklers not required for G
roup B

 and S
-2 O

ccupancy.

C
hapter 10: M

eans of Egress
E

xits R
equired:

�
B

ased on occupant load, one exit is required for B
uildings A

, B
, C

, and D
.  B

uilding B
 does

not have a com
pliant exit door as appropriate sign requiring the door to rem

ain unlocked.

�
M

axim
um

 travel distance to exit in non-sprinklered hallw
ay is 150' (section

1007.3.3).

Stairs and Landings:
�

E
very stair shall have a landing area on each side of the door.  E

very stair shall have
handrails on each side of the stairs.  B

uilding A
, C

, and D
 are deficient.

�
Stair w

idth shall not be less than 44".  (S
ection 1007.3.6).
3
2
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