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EXECUTIVE SUMMARY

Executive Order 12941, Seismic Safety of Existing Federally Owned or Leased Buildings. we

recommend that the document bg read Completely and that We be contacted for any clarification that may
be required.

computer rooms ang office space for administrative Cperations ang security. The building is Classified ag
ssential facility which requiras it to femain yn d and Operational during and after design
i A

On the basis of our raview of available OAS racords, as-buiit drawings, éngineering Calculations ang
Previous studias, we conduqted field evalua}tipns and saismic apalys_qs of this buiiding. Some important

?I?he;b_uﬁ!giggﬁvgili-haye.:tn-:undergn %seismicmehabiﬁtaﬁqn‘if itszcurrent»buﬂding 0ccUpancy Category s npt
e-":echangecj;w!\ni alternative ato¢seismiczrehabilitati'c”iﬁ*':‘s to-downgrads the Occupancy category to a'building that
will:expe_ri,enca,-,d_amage;,&unlikely to cause collapse, but will not be operational and will nead repairs after g
major earthquake, -In‘"any-case,;.we-recqmmend that OAS adopt_measures to eliminatg thefexisting seismic



1.1 Project Objective, Methodology and Approach

The purpose of this study is to perform the initial Seismic Evaluation of Building 1003 at the USAF
Onizuka Air Station (OAS) for potential earthquake-related damage to the building and consequent risk to
hurnan life. This building is classified as "Risk Group A." Our task is to present an evaluation report with
certain significant facts regarding the physical condition of this building, and the estimated cost of its
seismic rehabilitation.

The OAS will incorporate these results into its overall analysis and inventory of OAS buildings in
compliance with Presidential Executive Order 12941, Seismic Safety of Existing Federally Owned or
Leased Buildings. This order is to be implemented as stated in Inventory Screening, Prioritization, and
Evaluation of Existing Buildings for Seismic Risk, Engineering Technical Letter ETL 93-3, Air Force Civil
Engineering Support Agency, August 1993 (Referenca 1).

As stated in our scope of work, our gvaluation follows the methods laid out in the NEHRP Handbook for
the Seismic Evaluation of Existing Buildings, FEMA 178/June 1892 (Reference 2), which has been
modified by Air Force Engineering Technical Letter (ETL) Structural Evatuation of Existing Buildings for
Seismic and Wind Loads (Reference 3). These and other codas, technical guidslines and studies are
shown in the List of References. Our scope of work is also presented in Appendix A.

Our method of evaluation includes the following steps:

1. Visiting the site and the building to gather data and review pertinent documents of record provided by
OAS.

.. 2. Categorizing the building based on its structural fype; selecting a set of evaluation statements
corresponding to that typs; reviewing the statements.

3. Conducting foliow-up field work; taking photographs; inspecting critical areas.

4. Performing the analysis required for the evaluation.

5. Performing a final evaluation of the building.

8. Preparing the evaluation report.

We made an initial review of the OAS documents of record to determine the extent to which the existing -
documents conform to the design and construction standards established for buildings of this kind. A list
of these documents is shown in Appendix B.

After reviewing existing drawings and categorizing the building structure according to the FEMA-
178/NEHRP, we performed physical inspections in November 1997. Visually evaluating the building, wa.
inspected all areas except those hosting operations that are top security, becauss authorization to enter

these areas could not be granted within the time frame scheduled for the completion of this study.

Using fieldwork questionnaires based on sets of evaluation statements per FEMA-178/NEHRP, we
assessed the building elements. We examined accessible construction and compared it with existing



It is important to note that the main structural work in the building was complated about 30 years ago. The
building was mostly occupied as offices and computer rooms when we commenced our structural
inspection. This meant that we were unable to verify fully the extent to which construction conditions
comply with the existing drawings, specifications and codes. QOur evaluation of the mechanical and
alectrical systems is also limited to what is visible and does not include anything concealed in the walls of
the building. Our restricted ability to evaluate inaccassible conditions limits our evaluation as wall.

Next, we analyzed the building structure and the geotechnical characteristics of the site. The analysis was
required for the building elements that we found 10 be deficient according to the avaluation statements.
Since this building belongs to "Risk Group A"-essential facilities that must remain operational during and
after an earthquake without posing potential earthquake-related risk 1o human life, we also gave
consideration to nonstructural elements in the building.

During a subsequent svaluation of the building, we determined which elements will need to be seismically
rehabilitated. We estimated the cost involved for the rehabilitation work and tabulated the results in a chart
to be included with the comprehensive analysis and inventory of OAS buildings.

1.2  'Repaort Organization

The report starts with an Exacutive Summary that gives the essential conclusions of our avaluation. The
body of the report is presented in 10 sections. Section 1-Introduction--is presented herein. Section 2-

Building Location and Description-offers a summarized description of the OAS site and gives the location
of the building.

Section 3-Documents of Record-covers our review of existing information'on the buildings. Section 4-

Geotechnical, Site Geology and Soils-offers our evaluation of the site ssismicity based on the available
studies at QOAS.

Sections 5 provides information about Building 1003. In this saction we describe the circumstances under
which we gathered field data; we provide our evaluation of the building; we show the seismic analysis
criteria we used and our results; and we give a list of structural deficiencies for the building.

Section 6-Building Deficiency Mitigation and Cost of Seismic Rehabilitation-presants the list of
deficiencies to be mitigated as wall as the estimated cost for the seismic rehabilitation of Building 1003.

Saction 7-Conclusions and Recommendations-includes our best judgment and answers to the problem
issues of Building 1003.

We have attached five appendices to the Report. Appendix A-Scope of Work-describes a prioritized work

scope issued by OAS. Appendix B-Reviewed Documents of Record-lists the documents provided to us
for review. :

Appendix C-Photographs, Evaluation, Seismic Analysis, Deficiencies and Cost-show photographs; our
findings during the physical inspaction of Building 1003; the seismic analysis; a list of found deficiencies;
and costs for the seismic rehabilitation of the building.

Appendix D-Data Base-shows the tabuiated data base of the evaluation results for Building 1003

presented in the required format. Appendix E-Project Directory-provides information on the individuals
participating in the project.



SECTION 2. BUILDING LOCATION AND DESCRIPTION

The OAS is a satellite testing and control facility located on a 22-acre campus along Mathilda Avenue and
. Moffett Park Drive in Sunnyvale, California. Both streets provids the boundaries for the air station. The
site is a broad, flat area, adjacent to the Lockheed Martin Company, southeast of the Moffett Airfield. The
facility consists of several buildings as seen in Figure No. 1.

Maps dating back to 1959 show this parcel of land mostly vacant, with the Research and Davelopment
Building and a gas plant as the only structures on the site. Starting in 1959, a mix of various building types
were built to create the OAS and provide satellite telecommunication testing and control services to the
USAF. This mix of buildings is still present, together with more racent additions, such as office trailers and
other semipermanent structures. : :

Figure 2 shows an artistic view of the site with Building 1003 at the center. This figure was obtained from a
rendering of the OAS facilities that is exhibited in the main lobby of Building 1001. Some pictures of the
building and its surroundings are also shown in Appendix C.

Building 1003 is located in the central part of the OAS. The building is a five-story, rectangular shape,
170,400-square-foot office building. It provides necessary offices for staff, aquipment, computer rooms,
technical, and administrative operations. it was originally built in 1968, The structure is primarily steei-
frame, with precast concrate panels along the perimeter walls. The foundation is a slab-on-grade
supported by concrete piles.

The first floor is a reinforced concrete slab on grade. The second through the fifth floors are
concrete/metal deck and raised tils floors with space for computer and telecommunication equipment
wiring. The roof is a flat, built-up roof over insulation and metal dack.

Our visit to the site gave us an immediate impression about the level of closeness bstween Building 1003
and the adjacent buildings. This proximity creates important issues, as it affects emergency evacuation
routes in the case of an earthquake.

Other "semipermanent" structures have been added in the rear vicinity. Betwsen Building 1001 and

Building 1003 there is an open area which has been altered to include a steel deck structure for a gym and
a voliayball court, '

Buildings 10031 and 10032 were added to the north and west of Building 1003 raspactivaly.

The area in between Buildings 1001 and 10031 has been utilized as a coverad passage to provide a.ccess
to Building 1003. This addition of surrounding structures contributes to the feeling of enclosure.

There are additional metal structures on the roof of Building 1003 that house HVAC aquipment upgrades
and minor electrical and mechanical piping. Various antsnnas and telecommunication improvements have
also been added on top of this roof.

The main entrance of Building 1003 is through a lobby located at the northwest cornar of Building 1001.
Potential zones for evacuating the buildings in an emergency are the landscaped frontyard near Building
1002 and the paved parking areas bshind the building.



TN

Sunnyvzle, CA Usa

——
HOT 70 JCuE

s fa
i s
dmeibemechanins i,

:{ P

[p—
LTy

S IT E San Francisco Bay Arza

HOT TO SCALE

BUILDING | AREA (S.F.)| AREA (M2)

1003 170.000 15,793

NOT TO SCALE

L
PARKING
AREA
PARKING [}
ARATA o
1027 '
1025 -
0z8 | 3
1030 5

—————
LOCKHEED WAY
—_—e——y

=2

x J
LOCKHEED WAY T




YO 'TIVAANNNS ‘NOILY LS HIV YINZINO A% B

AVM Q33HI00T!

i
3,

ol P St g S

n_wo.m EINAR:
: w A ETES:




During our initial visit to the site, we discussed with OAS staff our intention to assemble and review as
much of the existing information on the Building 10083 as possible. We requested building design data,
including original construction drawings, specifications, and calculations. Wa also requested geotechnical
reports of studies performed at the site for the design and construction of Building 1003.

Wa intended to review and make use of existing analyses to assess the basis of the earliar work on
Building 1003. Any similar information on remodsling work or other data, such as assessments of the
building's performance following past earthquakes, was also requested. We also wanted to evaluate the
site to identify geologic hazards to the building.

A summary of the data and documents of record from the OAS that wers given to us for raeview is shown in
Appendix B. Thess documents includs the as-built construction drawings, structural calculations and a
set of existing geotechnical reports dating from 1953 to 1993 on site soils conditions and soil boring
locations. Preliminary seismic studies for Building 1003 were also available for our review. These studies
contained recommendations for the seismic retrofitting of the building.

Efforts to locate information on the actual construction of seismic repairs were unsuccessful. Furthermore,
OAS has no records of any methodical program for post-earthquake assessments of seismic performance
for Building 1003. .

We also inquired if OAS had recent data on underground water table levels from any existing monitoring
waell at the site. In addition, we wanted to know if there was any information, such as seismographic data
from the 1989 Loma Prista Earthquake, recorded at the site. This major earthquake occurred about 30

. miles south of the site. No such data seems to exist and there is no additional information on the current
seismic status of most OAS buildings.

The intent of the initial document review phase was to determine the extent to which the actuat
construction of Building 1003 conforms to the existing documents.

In addition, we looked at the record maps and soils studies for the area and this gave us an idea of the
building structural designs that took place at the site in the last 30 years. Based on our review of this
geotechnical information, and recent developments in the geotechnical sciences, we identified soils
conditions that present moderate risk at the site.

Comments and conclusions from our review of existing data are given throughout the following sections. ,



ey

Accaording to the scope of work, we avaluated the OAS site for geological hazards based on FEMA-
178/NEHRP Handbook for the Seismic Evaluation of Existing Buildings (Reference 2). Our intent was to
make a minimal assessment of the sits to identify geologic hazards that might affect Building 1003, based
on geotechnical characteristics shown in the existing studies. No soil borings or ather underground soil
samplings were authorized for this study.

| 4.1 General

We reviewed the conditions for this site based on the collection of soils studies and test borings in the
vicinity, which were conducted from 1959 through 1993. These studies are listed in Appendix B. The
same studies have also besn used in a previous evaluation of other buildings at OAS (Reference 4 and B).

A further inquiry to the OAS revealed that vaiuable information such as local selsmographic recorded data
from the 1589 Loma Prieta Earthquake or recent data on underground water table levels at the site do not
exist.

The OAS site is located in the San Francisco Bay Area, a ssismically active zone (FEMA-178/NEHRP Zons
7 and Uniform Building Code Zone 4), with large, active faults. As shown in geological maps, the OAS site
is located approximately 6 miles southwest of tha Hayward Fault, 12 miles southwest of the Calaveras
Fault, and 10 miles northeast of the San Andreas Fautt.

On the basis of state-of-the-art knowledge, we can say that no known active fault, capable of surface
rupture, has been reported across the OAS site. There are o visiblg signs of displacement or rupture.
The OAS is in aflat, low-lying area, next to the marsh lands south of the San Francisco Bay. There ara no

slopes for several miles around, so the site is protected from the risk of potential sarthquake-inducad

slope failures or rockfalls. As for the risk of “tsunamis™ or “seiches”, investigation in this area for the region
surrounding the San Francisco Bay s in its preliminary research phase, with no practical conclusions or
applications.

In 1893, a Final Report for Seismic Design Criteria for Building 1003 was issued by Harding Lawson
Associates (Reference 4). This report assumes three prababilistic earthquakes EQ-I, EQ-li and DE
respectively. EQ-[ has a 50 percent probability of being exceeded in 50 years. EQ-1| has a 10 percant
probability of being exceeded in 100 years. DE has a 10 percent probability of being exceeded in 50
years. :

tizikes:with ‘maximirm-ersdible magnitude:of.6:within:20=kilorristar ‘and“100:kilometer-

e'si e"'W'e'Fé'*'L'i'ssd'?tde'raS’sés‘é‘-’?th”e'fSe”is’r'ﬁic"':'-'r'iék%i'tﬁ'th‘e5‘s'ité?éWeube[_iaye;m_ai;‘a-ehigher..magnitude ‘
such-as 7.5-ar 8 should h"aire'been*USiadTot»:anaiyze"seismiczrisk-aatfrthisr's'ite'f« Also, it is not clear-in this or in
any other of the existing reports-whather any site specific investigation of faults or lineaments were made
or not.

From reviewing geological maps, we coricurred with the site description given in the existing reports. The
site is located on a flat alluvial valley within the area known as the Califomia Coast Range geologic
province. Tha soil formation here consists of a series of northwest-bearing mountain ranges underiain by
faulted and folded rocks. There are large, active faults in this range.



_ Rt ot eI R I TE L R SVTEEN

The existing reports also show that the groundwater table appears to be located between 11 and 16 feet
below strest level. The groundwater data is very critical for the evaluation of sail liquefaction potential, but
often the groundwater level recorded during drilling in highly clay soils is misleading. Also, ground water
level could vary dus to seasonal factors such as prolonged dry or wet periods.

From information on the existing borings, we produced a sail boring plot plan and few soil cross section
profiles across the site which are shown in Figures 8, 4, and 5 and 6. Based on the soil profile and on
FEMA-178/NEHRP, the soil profile type can be classified as §2 type. The site coefficient is S = 1.2 for this
soil type.

After review of the available data, we arrived at the following conclusions.

4.2 Design Response Spectra

The 1993 study (Reference 4) by Harding Lawson Associates (HLA) provided design response spectra
for three levels of design motion parametars corresponding to probabilistic earthquakes EQ-I, EQ-1l and
DE. See Figure 4 of such study.

While we do not question the theory behind HLA's seismic risk analysis, we are surprised at their results.
The shape of the design response spectra shows that the natural ground period would bs:

- T = within 0.2 and 0.3 seconds, which is typical of rocky or very stiff sites.

Given HLA's characterization of the area as an alluvial site with abundant silts and sands, test blowcounts in
the 30's, 20's, 10's, and occasionally lower, a thicknass betwaen 500 and 600 fest, and ground water
levels between 11 and 16 feet, this type of profile would perhaps rather cormespond to the so-called
"Deep Coheslonless Soil" as defined in Ground Mations and Soil Liquefaction During Earthquakes, Seed
& Idriss, 1982, Earthquake Engineering Research institute (Reference 5). '

On the other hand, our experience with other soil profiles on alluvial sites next to the bay near the westarn

end of the San Mateo-Hayward Bridge north of the OAS site, shows typical ground periods between 0.6
and 1.2 seconds. , :

We would thersfore expect the "true" ground period at OAS to be somewhere between these two
scenarios.

-We recommend an analysis of the fundamental.period of ground shaking as a verification of the HLA's
~period. This could be accomplished either experimentally in the field, by performing a geophysical survey,
and/or analytically, by analyzing the ground as a multistory shear structure using computer modeling

procedures.

-We-also recommend, in-afuture ‘Building :Seismic. Rehabilitation‘Program at OAS, that more soils test
borings bie performed;;and that ground mations of surficial soil fayers be determined:by-analyzirg the
vertical propagation of rock motions to the surface. This could be achieved through a more accurate soil
characterization based on additional new borings and state-of-the-art methods of calculation.
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Eénhquéker exéebi at the locations whera the N values are below 20. Howaever, if our proposed value of
A max = 0.18g is used for the EQ-I earthquake, the liquefaction potential becomes marginal.

Nonetheless, we are still concerned about liquefaction occurring in the silty sand layers that have a N value
equal to 7. This value is found first in a 2.5- to 4-foot-thick layer at a 10- to 15-foot depth, and also in a 4- to
6-foot-thick layer at a 30- to 35-fast depth. A compiled soil profile, based on the "Old" and "New" borings,
shows a localized "problem zone" located under Building 1001. The Seed & !driss method yields a high
liquefaction potential in these layers for all three earthquakes.

Howéver, further study is warranted in these cases to determine-among other things-the percentage of
fines, including clay contents, which may vary the soit vulnerability to liquefaction.

‘We-again recommend that, priof to the start 6f a.comprehensive Building Seismic:Rehabilitation-Program
at OAS; additional soils test borings be performisd 16 Gbtdin:mere.accurate soil profiles::

If an updated study based on new data confirms that the liquefaction potential still exists, possible

avenues of mitigation could include (among other methods) additional and deeper building foundations or
soil densification by grout injection.

4.4 Seismic Stability of the Building Foundation Design

The most recent borings located in the close proximity of Building 1003 are describad in two separate
reports (References 4b and 4c¢). Using the data contained in these reports, we conclude as follows:

a. The site of Onizuka Air Force Base is underlain by over seven hundred feet of predominantly biue, gray
and green clays formed during periods of aqueous deposition, including marine clays (Old Bay Muds).
These clays may also include layers of yellow and brown oxidized clays of continental depasition. The
upper 10 to 15 feet of natural subsurface materials are probably recent alluvial fan deposits. The clay
layers contain varying thickness of coarse grained channel or stream deposits, such as looss to
medium dense silty and sandy layers 8 to 10 fest in thickness. These deposits, which are moist to wet,

consist predominantly of clayey silts and clayey sands, with lenses of loose sands at and below the
groundwater table. '

b. The groundwater table occurs between 11 to 17 fest belaw the existing ground surface. Fluctuations in

the groundwater level should be expected due ta seasanal changes, variations in rainfall, and other
factors.

¢. The drilled cast in place piers (2 to 3 fest diameter, 45 to 60 fest deep) supporting Building 1003 are
primarily skin friction type, because only a small amount of end-bearing will bs developed owing to the

clayey nature of the in-situ soils at the bottom of the drilled piers. These piers are designed with a
minimum factor of safety of two,

d. Based an the standard penetration test data of the loose sand deposits, it appears that these would
fiquefy in a major earthquake. Nanetheless, even if the loose, 10 to 15 fest thick, sandy strata liquefy
- during postulated major earthquakes (probability of exceedance greater than 50-year, EQ1 ar 100-year
interval, EQ2), the loss of skin frictional vertical and horizontal capacities of these sixty feet deep piers
are not expected to degrade by such large amaount as ta result in collapss of the Building structure,
Nonetheless, a pier reinfarcing system is recommended.



With an initial visit to the site, a review of the record documents, and using the FEMA-178/NEHRP
Handbook for the ‘Seismic Evaluation of Existing Buildings (Reference 2), we classified Building 1003
structurally and selected a set of evaluation statements corresponding to the building type. We utilized
these statements, which come in questionnaire format, during our fisld work.

After categorizing the building structure, we scheduled a physical inspection phase so that we could
visually inspect the building in November 1997. Our access to the building was restrictad for security
reasons and advanced notice to the OAS Base Civit Engineer was required in order to arrange for
inspections and security escorts.

We were authorized to inspect most of the building, except for the central core which is not available for
inspection due to high security restrictions.

We examined accessible construction and compared it with existing documents, but our field wark and the
scope of our inspection was limited and did not include any destructive tests, hale punching, or any kind
of rupture test. Any potential, latent and inaccessible defects ars, thersfore, excluded from this repart.

It is impartant to note that all structural work in the building was long ago completed. Also, the building
offices ware mostly occupied when we commenced our inspection, As a result, we were unable to fully
verify the extent to which construction conditions comply with the existing drawings.

Our evaluation of the mechanical and electrical systems is also limited to what is visible and not concealed
in the walls of the building. In addition, our restricted ability to evaluate inaccessible conditions limits the
evaluation. In future seismic rehabiiitation plans, destructive and nondestructive testing of some elements
may be necessary to determine capacity and quality. A fimited amount of exposure of critical connections
and reinforcament may have to be made to verify conformance to the existing drawings.

It is important to note that the structurs is exposed on the mezzanine floor of this building which facilitated
our inspection. Unfurred walis provided us with an unabstructed view of the steal structural componants.
As a result, we were able to verify the extent to which construction conditions comply with the existing
drawings at this location.

During this phase, we took photographs to the extent allowed by security restrictions and we used the
questionnaires (with evaiuation statements corresponding to the building type) shown in Appendix C.

In these questionnaires, if a statement is found to be true, the condition being evaluated is acceptable
and the issue may be set aside. If a statement is found to be false, it means that a condition exists that
neads to be addressed further, since it may lead to a serious seismic deficiency.

5.1 Structural System

"Building 1003 was constructed in 1967. A rectangular-shaped building with a flat roof, four-story high, with
a mezzanine between the second and third floors, it measures 1431e8t 'by:258.faet, with a gross ared of
approximately 170,000 square feet. It has large ceiling spaces betwsen flaors for electrical and mechanical
ducts. '
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stories with 19 to 25 feet story heig'his. The first floor throughout the buiiding is évfeihforced cohcrete slab
on-grade. The second throughout the fourth floors are concrete/metal deck with raised tile floor areas.

Thers is a partial Mezzanine floor between the second and third floors, The foundations are grade beams
and deep piles.

The lateral-force-resisting system therefore is the bracing system. Lateral loads are transferrad by
diaphragm to braced frames. The roof and floors are expected to act as the diaphragms. The vertical
components of the lateral-force-resisting system are the braced frames.

Wefourid that tha building evaliiationinvolved.several substantial difficulties: One was the fact that the
structure is hidden by architectural finishes. On the outsids the structure is concealed by exterior curtain
walls (precast concrete panels), while on the inside it is covered by column furring and ceilings. Access
into ceiling space was also difficult. Some rooms, howaver, fike the mezzanine and bathrooms, allowed us
views of the structural elements and ceiling space in adjacent areas.

The perimeter curtain walls have few door openings and no windows. From the exterior, the curtain walls
look in good condition. We carsfully inspected them along the base floor and at the corners where shear
stresses usually producs failure, but ws found no cracks. Wae also inspacted soma of the steel brackets
that serve to attach the interior face of the curtain wall precast paneis onto the steel building frame.

The'roof framing system .appears to,be.in good condition although the.tack-weld:connection of the matal

~deck:to-the:steel{oists is inadequate for a:full-diaphragm effect: Climbing the metal staircase in the fourth
floor that provides access to the roof, we examined and found the built-up roofing surface in good
condition. We attempted to find signs of raof leaks that could ba causing corrosion of the roof structure,

but the maintenance work is good and we saw na signs that the roof is leaking or in need of repair or
raplacemeant.

Steel braced-frame buildings are typically more flexible than shear wall buildings. This low stiffness can
result in large interstory drifts that may lead to extensive nonstructural damage.-Also, because of the
drregular:location-of the:mezzanine, the west part of the building is more fiexible than the east. parl.. This
could-resuilt intorsianal displacements that might cause damage to nonstructural elements.

The structure lacks an adequate‘lateral-force-resisting system.” The diagonal braces and foundations are -
-overstressed. -There-are no in-plane braces in the floor-and roof slabs. Damage was observed in 32

connections following the 1989-Laoma Prista earthquake. Some repairs were made in 1992 as describad
in a later section.

5.2 Nonstructural Systems

Investigation of nonstructural elements was very time consuming because these slements are not well
detailed on the plans and most are concealed. It was essential, however, far us to investigate these items

since nonstructural elements can pose significant hazards to life safety under certain circumstances. Our
concerns had to do with:

* Seismically induced forces acting directly on the nonstructural slements.

* Interaction of the structural system with the nonstructural element as a resuilt of the nonstructural clement
becoming load bearing dus to lack of separation.
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We inspacted nonstructural elements to address their overall conceptual seismic status. Wa were
concernad, during our inspection; that their seismic support might have been given little attention in the
past during alterations to the building, making them potentially dangerous.

In addition, we learned that there are building contents that pose hazards because items such as
batteries, toxic chemicals, oxygen tanks, and ammable substances are stored in some reoms. The
potential harm of these materials also warranted our attention during this phase of the evaluation, and we
inspected storage conditions as well as supports, restraints, clamps and other means of praventing the
overturning of containers and spilling of these materials.

We also stressed life-safety objectives having to do with evacuation and rescue of building occupants
during an earthquake.

S'that-have.a-possible:life-safety.hazard. are - identifiad if ihe list of deficiencies.
5.2.1 Partition Walls

The 'nonstructural partition walls' are those interior walls that are not part of the seismic load carrying
system. To ensure their nonload-bearing condition, we focused on their attachment and interaction with
other elements and checked if these conditions had been alterad without seismic design consideration.

The building does not have unbraced, unreinforced masonry, or hollow clay tiles that are brittle, The
partition walls are made of metal studs with gypsum board and have some rigidity. In some places, they are
connected at top and bottom to the steel frame columns. They will participate in resisting [ateral farces in
proportion to their rigidity reiative to other building systems. And they will take a minor portion of tha lateral
load at low force levals. -A't"some;higng;_f[gyel,-..howeveh-*-thé?“-WiII'éérack-and;.lose_.strength%befqre..the.=main'
system takes.all the lateral load.,

Woe-found at structural-separations thatthe-partition:walls did-not-always-have seismic or.control joints.
These joints are not provided at perimeter cross walls, core walls, and long walls. We also noticed that the
tops of partitions that only extend to the ceiling line did not always have lateral bracing to prevent
overturning or buckling.

5.2.2 Ceiling Systems

Ceilings in the corridors and oftices consist of suspended T-bar rails and lay-in tiles. Cellings at only a few -
locations along the corridors are suspended gypsum board attached to cailing joists. ‘

Neither the suspended ceiling or tHe ceiling-supported lighting-and mechanical fixiures are adequately

sbraced: Consequently, these ceilings may have problems during an earthquake. The size and shape or

the continuity of light fixtures may also affect the performance of the ceiling element.

The tile ceiling system-weighs very little-and will require.both:compression members for lateralvertical
bracing in addition to the tension wire supports for vertical weight. These supports will be needed to
prevent lay-in hoards from jolting and dropping out of the grid.- Clips will also have to be.installed to

.improve the performance in areas that people will.be using to exit the building..
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building separations. Seismic or control joints will have to be provided at structural separations,

perimeters, structure penetrations, and core walls, and in areas where the ceiling configuration indicates
that a torsional condition may occur.

6.2.3 Electrical System and Light Fixtures

The building has a lay-in fluorescent lighting system. Wae foirid 1h‘atfthe:lightf-1ixtures-‘are"fnot"always'
supported.and:braced independently of:the-csiling Suspension:system, which means any csiling
movement could cause the fixtures to separate and fall from the suspension systams. These fixtures will
have to be supported separately from the ceiling system or ba provided with a backup support that is
independent of the ceiling system.

The:diffusers.on the flucrascant light fixtures-are not:supplied. with .safety.devices or.some.otherform of
positive attachment.--

We also found.stem-hungincandescent systemns that had ,fixtures,.suspendad;from_,ﬁjgmg,ﬂo&chaims. The
swinging of these fixtures could cause the fight and/or the fixture to break after striking other building
components. Also, the stem connaction to structural elements could fail. Fixtures might twist severely,
causing breakagse in stems or chains. Long rows of fixtures placed end to end could be damaged due to
this kind of interaction. Long-stem fixtures will tend to suffer mors damage than short-stem units.

=In-ather.parts of the building:we-found-surface-mounted incandescent systems. The ceiling-mountad

fixtures can separate and fall from their suspension systems during ceiling movement. The wall-mounted
fixtures are well attached and will perform well seismically.

~Weralsd noticed some Slirfacs-mbiinted fluorescent-systems on ceifings and walls. Cailing-mountsed

fixtures will perform in a fashion similar 1o lay-in fixtures, while wall fixtures wil perform better than ceiling

fixtures. However, parts within the fixture could separate from the housing and fall.

We:also:saw afew pendant fightfixtures:and double-stem fluorescent fixtures that will need better lateral
supports. These fixtures without lateral bracing are locatad at the mezzanine floor.

All the emergency lighting equipment and signs are anchored and/or braced to resist vertical and
horizontal earthquake loads.

5.2.4 Cladding, Glazing and Veneer

All exterior wall cladding consists of curtain wails made of precast concrate panels which are properly
anchored to exterior wall steel framing for.in-plane and out-of-plane lateral forces. Connections to the
building frames have sufficient strength and/or ductility to prevent exterior wall panels from falling. Welded
connections appear to be capable of yielding in the base metal before fracturing the welds or inserts.

There are at least four connections for each wall panel that are capable of resisting out-of-plane forces.

Where bearing connections are required, there are at least two bearing connactions for each wall
panel.

As we could bbseﬁe from the ground level up, there is na cracking in the pane! materials that may be
indicative of substantial structural distress. We checked exterior wallls for deterioration, but we did not find
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The wall panel joints are covered with neoprene joints. These joints as observed from thae interior at the
mezzanine floor seem 1o be in good condition and do not show traces of water leakage.

The building has no extetior windows.

-We gave special.attention 1o the.glass/wall atthe:lebby-because of its use as an entrance and exit way.
The partitions and fixed glass at the lobby are not detailed 1o accommadate the expacted framae drift.
Glazing is not isolated 1o accept predicted drift without shattering. Although'the glass frame is in good
condition, we did notice that the glass in these frames is another element that could stiffen the frame if the -
frame drift exceeds the amount of slip between the glass and its frame. For safety, the glass could be
replaced with stronger, tempered or wire glass setin a frame that would allow for in-plane movement.

5.2,5 Parapets, Cornices, Ornamentation, and Appendages

The building has parapets above the roof which are extensions of the wall panels. As shown on existing
drawings, these.concrate.parapets;-up to'5 feet:high,.have:vertical reinforcement. but:no:diagonal:bracing.

There are no laterally unsupported unreinforced masonry parapets or cornices in this building. Other
appendages, such as vents that extend above the highest anchorags level of the roof, are braced and
well anchored to the structural systam.

The cornices that cantitever from the exterior wall faces are reinforced and well anchored to the structural
system.

‘Ths building has no signs, chimney or ather appendages that could represent hazards. The rainwater
downspouts, drains and drain pipes are also well attached.

5.2.6 Means of Egress

Building 1003 has no walls made of hollow clay file or unreinforcad masonry which could fail and litter stairs
and corridors.

The building has no proper setbacks to separate it from the adjoining buildings along the sides and rear.
However, there is a covered passage that leads to a lobby in Building 1001 and to an open area.

in all the floors above, the hallways, located in square configurations around the central core, conform ta
current requirements for emergency exiting and Isad 1o the staircases.

Corridor doors are properly framed and should not jam due to partition distortion.

Cornices, canoples, and other arnamentation above building exits are well anchored to the structural
system. Canopies are anchored and braced to prevent collapse and blockage or building exits. We do not
expect these elements to fall and block egress. There are no hanging signs or anything in the roofing that
is within a distance of 10 fest on either side of an opening or in any place where an occupant can walk.

:Lay-in ceiling boards:and-tiles used:inexits or corridors are'notalways secured with clips: This‘should:be
done to prevent tiles. from falling'and ‘Hindering egress:in. high.occupancy situations. Lay-in ceiling boards



5.2.7 Staircases, Elevators and Freight/People-Moving Equipment

The staircases are located at each building comer. Staircases are built of steel framing which allows for drift
and ensures that it will nat be seismically interactive with the structural system. We do not expect it to fail.
The steel railing bars of the staircase are properiy painted over, and we found no signs of moisture-
induced rust or carrosion of exposed steel that could affect the structural strength of tha staircase steel
members. We are:concarned, however, about the'fact that some of the railing.is not well anchored and
produce excessive:vibration.. The roof is accessed by a metal staircase in the fourth floor.

There are steel catwalks on the roof for access to equipment. These catwalks are well maintained and
sarve to cross over pipeways, equipment and other obstructions. They need some minor bracing.

The building has passenger and service elevators which are in good condition. There are no escalators,
hoists or any other freight/people-maving system.

§.2.8 Electrical, Mechanical and Miscellaneous Equipment

The electrical service is fed to a main panel and split out to breakers for the site service and the individual
offices. Power is then distributed to sub-panels located at various parts of the building. Due to site

security, no access was provided to inspect the main panel, but we saw various subpanels in properly
attached conditions,

Because the elactrical service will have to remain operational after an sarthquake, we assume there is a

back-up emergency power supply to the building. Any fack of power or failure of circuit breakers or wiring
could be detrimental to OAS operations. '

The equipment for the heating and air conditioning system and other exhaust systems, chillers, and
ventilating fans, are mounted on special concrete or steal decks built at the mezzanins floor and roaf top.

Some of the equipment is housed in utility rooms. These structures provide adequate coverage to the
aquipment.

Various antennas and telecommunication equipment are located on the roof structure. Their supparts are

in good condition but additional lateral bracing is neaded at a few places. There is no additional heavy
loading on the roof.

We observed the slevator equipment room on the fourth floor of the building. The system is operating
without excessive vibration, leakage, or noticeable maintenance dsficiencies.

Wa.also-saw -equipment.in.the:mezzanineleor: Equipment such.as chillers, tanks, generators, fans and
pumps-are'mounted-on.concrete pads and anchored with steel connectors. .Some.connectors are”

vibration isolators equipped with restraints or snubbers to limit horizontal and vertical motion. Howevar
other supports are rigidly connected to the pads and are causing cracking problems. Also, shearing of
anchor bolts can occur on rigidly mounted large equipment and lead to horizontal motion. Once
unanchored, equipment may move and damage utility connections and parts of the roof.

No pieces of major mechanical equipment are suspendead from the structure without seismic bracing. We
found most of the mechanical and elactrical equipment adequately anchored to the structure or
foundation.



In terms of life-safety concemns, we found that the mechanical and electrical evacuation equipment is
properly mounted and shouid still be operable after an earthquake.

At non-inspected security areas and areas baing currently remodeled, we recommend that all equipment

supported on access floor systems should either be directly attached to the structure or be fastened to a
laterally bracad floor system.

The equipment maintenance schedule appears regular and diligent..Euture.equipment.additions.
‘replacement needs shouldbe cconsidered with'the*possible.effects of an-earthquake o uilding

structure in mind*To-reduce-unnecessary ‘additional-weight to:the building floars. or roof, equipment which
-is no longer-in use should be dismantled:and famoved. -

5.2.9 Piping, Ducts and Utilities

QOur examination of fire suppression piping, including sprinkler system piping and standpipes, found the
risers anchored and braced with flexible couplings that wilt allow for building drift and floor movement. We
expect the system to be operational after a seismic occurrence.

We also found a great amount of insulated chilled water and steam piping at the mezzanine floor. Some of
the piping is coming from outside the buiiding and onta the mezzanine through unsealed openings in the
firewall. This piping is anchored and braced to prevent failure at elbows, tees and at connsctions to
supported equipment. Not many flexible joints are provided, however, and the potential for piping failure
is dependent upon the rigidity, ductility, and expansion or movement capability of the piping system.

Joints may separats, and hangers may fail; hanger failures in turn can cause progressive failure of othar
hangers or supports. o

The greater flexibility of the small diameter pipes will allow them to perform better than larger diameter
pipes, but they are still subject to damage at the joints. Although gas piping less than 1 inch in diameter

and other piping less than 2-1/2 inches in diameter need not ba braced, we recommend that minimum
bracing be installed.

The insulated piping afignment traverses along various adjacent buildings. The piping layout contains
various expansion loaps with restraints in between. A futurs chack of the piping system is recommended.
Shutoff devices provided at building utility interfaces ta stop the fiow or gas, high temperature steam, etc.,
in the event of sarthquake-induced failure should be tested periodically.
“We'noticed that some pipes Cross building separations without a flexible connector. Failiires ray accur in
these pipas due to differential movements: and ‘adjacent figid stipports. We also noticad somé‘places
-where upgrades are needed. Examples.ars pipes that.are supported by other pipes and some major
- .piping supported.by.unrestrained one-side C-clamps.

All the pipe sleeve wall openings have a diamater of less than 2 inches larger than the pips. Howaver,

special consideration must be given to the sealing of penetrations of firewalls, fire-rated assemblies, and
smoke-stop partitions.



‘Duct work in long lines is laterally braced alang its entire length but is also in need of some upgrada.
Failures may occur in long runs due to large amplitude swaying, though failure usually results anly in

leakage and not in collapse. Somé diictsdo-have flexible sections in places where they:cross :seismic
joints.

The main domestic water supply line that runs throughout the building is weli supported. Plumbing for
bathroom tailets, sinks and accessories Is in good condition. The sanitary sewer lines that drain bathroom

fixtures and the venting lines up to the roof are in adeguate condition. The building roof drains seem to be
in good condition.

After an earthquaks, flush tests should be performed for maintenance and repairs. Rupture and clogging

of the sanitary sewer and the storm drain line could causa backups that might damage floor-mounted,
moisture-sensitive equipment. :

Additionally, there are no lighting, telephona or any other aerial cables coming to the building from
lightposts that could fail during an earthquake.

5.2.10 Telephone, Signal and Security

Although due to site sacurity, we were not permittad to inspact the telephone, signal and security

systems, we assume that these services run to a main telephone panel which is well anchored and
supported.

Also, the subpanels and fixtures of these systems need to be inspected to ensure that they are properly
-anchored. Elements of the fire alarm system-such as the site firs alarm pull station or call box, as well as the
emergency telephones, security alarm system, security-activated doors and gates-all must remain
operational and connected with OAS's central sacurity system after an earthquake.

5.2.11 Environmental, Health, Safety and Hazardous Materials

Asbestos-containing materials or simiar building materials that may experience an unnoticeable release of

particles during an earthquake were not part of our scope of work. A full environmental site assessment is
available at CAS. '

Woe limited our work to inspections of areas of the building where hazardous materials are stored.

We focused on materials such as compressed gas cylinders, chemicals and other flammable materials.
- Because of the secondary dangers that can resit from damage to vessels containing these hazardous
materials, we checked to ses if they were properly braced and restrained.

We found that all compressed gas cylinders are restrained against motion, thus torestalling the release
and ignition of fumes.

Piping containing hazardous materials is provided with shut-off valves or other devices to prevent major -
spills or leaks.



Our inspaction revealed that most of the tall, narrow storage racks, bookcases, file cabinets, or similar
heavy items are anchored to the floor stab or adjacent partition walls. This was done to prevent them from
tipping over. File cabinets arranged in groups are also attached to one another to increase their stability.

Most cabinet drawers have latches to keep them closed during shaking. A few-unlatched' vertical cabinet

.drawars:nead to be secured or they may.swing open, allowing: their stored centents to:fall“out:“This:cotiid
.be.a‘problem ‘With’ cabinets located” ad]aceﬁ'tto SxififoitesT

Breakable items stored on shelves are restrained from falling by latched doors, shelf lips, chains, wires, or
other mathods.

Computers and communications equipment-which can overtum if not properly anchored, particularly if
they are tall and narrow-are attached to the floor, desks and in some instances to the walls 1o resist
overturning forces.

Raised floors with access to computer wiring, are braced to resist lateral forces. In some-areas;, the bracing

is-notfulty ‘adeéquate‘and theseraisedfloors-couldfalltothe stnuctural:slab. in some corridors, we found

floor tiles that are loose dus to the continuous pedestrian traffic and need to be reattached.

5.3 Seismic Analysis of the Building Structure

Wae direct our offorts here ta evaluating the bullding's general, preliminary seismic risk according to the
scope of work, The expected results are meant to be used in assessing the importance of building
deficiencies on a conceptual basis. They are the basis for any future seismic rehabiiitation plan.

Our analysis follows the mathods of the NEHRP Handbook for the Seismic Evaluation of Existing
Buildings, FEMA 178/June 1992, as madified by Air Force Engineering Technical Letter (ETL) Structural
Evaluation of Existing Buildings for Seismic and Wind Loads.

For this purposs, we modeled the buiiding for a computer-based static finite slement analysis. The applied
loading was an equivalent pseudo-static load. We used the ETABS computer program (Reference 6).

The results of the analysis are discussed in this sectlon The analysis computer output is presented in
Appendix C.

The analysis objective is to deal with the evaluation statements in the field work questionnaires, that are
found to be false, and therefore require additional analysis. The analysis procedure consisted of the
following steps:

1. Calculate the building weights.

2. Calculate the building period.

3. Calculate the lateral force on the building.

4, Distribute the lateral force over the height of the building and calculate the story shears and
overturning momants.

5. Distribute the story shears to the vertical resisting elements in proportion to their relative
stiffnesses.
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for diaphragm, wali and frame analysis are 1aken from these diagrams).

b. Galculate shearing stresses and chord forces in the diaphragm,

¢. Analyze the vertical componants (walls and frames) and find the story deflactions and the
member forces and deflections.

d. Calculate total forces or deflections according to the specified load combinations.
Since original design calculations wers not too clear, we waived the possibiiity of using a scaling factor to
relate the original design base shear to the base shear of this caiculation. Our option was to parform an
analysis of the entire structure under the prescribed lateral loads. This included checking the adequacy of
the load paths, the laterai-force-resisting components, and the details.

 Our analysis also included the determination of force level, horizontal distribution of lateral forces,
accidental torsion, drift, and overturning. In summary, the analysis of the building covered the following:

- Base Shear: The seismic base shear as it becomes the basic seismic demand on the building.
- Period: The approximate fundamental period of the building.
- Direction of Seismic Forces: Assumption that seismic forces will come from any horizontal direction.
- Uplift: The effects of uplift at the foundation soi level.
.= Combination of Structural Systems: The effects dus to the combination of structural systems.

- Vertical Distribution of Forces: The vertical distribution among structural members of the horizontal
seismic forces induced at any lavel.

- Horizontal Distribution of Shear: Distribution of the story shear to the various vertical elements of the
lateral-force-resisting system in proportion to their rigidities. :

- Horizontal Torsional Moments: The increased shears resuiting from horizontal torsion. The minimum
assumed displacement of the center of mass was estimated to equal 5 percent of the dimension at that
level measured perpendicular to the direction of the applied force.

- Overtuming: The overturning effects caused by earthquake forces.

- Foundations: The foundation capability of transmitting the base shear and the overturning forces from

the structure into the Supporting soil. The short-term dynamic nature of the loads was taken into account
in establishing the soil properties. :

- Soil Capacities: The capacity of the foundation soil in bearing and the capacity of the soilfoundation
interface to support the structure with all prescribed loads, other than earthquake forces, taking due
account of the sattlement that the structure is capable of withstanding. For the load combination,
including earthquaks, the soil capacities to resist loads at acceptable strains considering both the short



- Structural Materials: The strerigth of concrete foundation components subjected to seismic forces alone
or in combination with other prescribed loads.

The seismic performanca of an existing building is influenced by many factors including the seismicity of
the area in which the structure is located, the materials of construction, the height and geometric form, the
structural framing system employed and whether or not a viable lateral forca resisting system exists. FEMA
178 recommends a systemnatic evaluation of all of thess factors such as exterior wall construction, roof

diaphragm, as well as otherfactors relating to non-structural items such as ceilings, partitions, mechanical
electrical equipmant and parapets.

Evaluation statements pertaining to building Type 4: stesl braced frame, including necessary calculations
were completed and are included in Appandix C. '

Equivalent static force design procedure of NEHRP Section 2.4.3.1 (FEMA 178) was used in determining

the total base shear. Total lateral seismic force gensrated by a building above its base is computed
according to the formula.

A" = CsxW
whera;
Cs = the seismic design coefficient = 0.67 [1.2 Ay S /R T2/3]
< = 0.85 [2.5 Aa/R] = 0.17 (controls)

W = the total seismic dead weight

Aa = affective acceleration coefficient in Figure 2.1a which
aquals 0.4 for tha sita.

Av = " the peak velocity-related acceleration coefficient given in Figure 2.1¢c which
equals 0.4 for the site

8 = the sita coefficient given in Table 2.1 (2.0 assumed)

R = a response modification coefficient from Table 2.4.3.1

= 5 for concentrically braced steal frames

T = the fundamental period of the building estimated as 0.4 sec as provided in the
calcuiations

hn = the height in fest above the base to the highest leval of the building, 100 ft

L = the overall length of the building in feet, 258 feet

Caleulations for masses were prepared and load distribution to different elements of the structure was
performed using the computer program ETABS (Reference 6) and hand calculations.
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elemants suc:h as nonstructural architectural and mechanical elements (e.g., appendages exterior
cladding, and equapment)

On a qualitative basts, we identified some specmc deficisncies without any calculation. These are general
concerns (e.g., an adjacent buitding that is too closs) or element concarns (e.g., a lack of bracing or a
cennection).

As identified in the building evaluation questionnaire, parts and portions of structures, permanent
nonstructural components, and equipment supported by a structure and their attachments were also
conceptually evaluated to verity their capacity for resisting seismic forces. Because the structural failure of
nonrigid equipment could cause a life-safety hazard, we also conceptually evaluated these sorts of
equipment.

We recommend that as part of a future building seismic rehabilitation program at OAS, further analysis of
these siements be performed to include nonstructural architectural and mechanical elements and

equipment. All attachments or appendages, including anchorages and required bracing, should be
further evaluated for their reaction to seismic forces.

5.5 Final Evaluation

Upon completion of the field work and the analysis, we reviewed the evaluation statements in FEMA 178
guidelines and the respanses to these statements to ensure that all of the concerns had been
addressed.

We assembled and reviewed the results. The analysis, some calculations and the simplified finite alernent

mode! are presented in Appendix C. Soms results of the frequency analysis and the pseudostatic
analysis are highlighted below.

Critical member stress ratios are as follows:; Q/C = Applied Force / Capacity

Qfc
* Axial stress in diagonal bracss (first floor) 1.98
* Slabs 1.98
* Foundation pilas in compression : 1.26
* Foundation piles in tension 3.77

In addition, our analysis shows that:

« The first fundamental period of lateral vibration is: Tlat = 0.45sec,



Based on a review of the complex mix of qualitative and quantitative results of the analysis and the
observad deficiencies, our final evaluation of the building leads us to believe:thatit-has-a propensity.to-
partial‘Séismiic failtre of bath ‘structural and.nonstructural:compenaiits.

It-is -our:opinion‘that striictiirs of Building 1003 does-notmaéat cifent:cods: reguirements for earthquake
resistance. The data from our analysis confirms the recommendations given in previous studies about the
need to improve the lateral resistance of the building steel frame. As it was demonstrated at the time of the
1989 Loma Prieta earthquaks, signifiééﬁf}ﬁWa“i'i"iég“é”tb'iﬁé"st'r’LictUre'*-should,xba-expected;in;jhege\;;gnt-;iqf_;;ag.
strong. earthquake.

From the original canstruction data (Reference 10), the structure appears to have been designed in 1967
using seismic capacity requirements consistent with the state of industry at that time which was regulated
by various codes, including the 1964 Uniform Building Cade. The equivalent seismic bass shear
coefficient used for the design appears to have besn on the order of 0.1 g. Current codes such as the

1994 UBC and others (References 9, 11, 12 and 13) as well as the FEMA 178 guidslines being used at
this time result in seismic base shear cosfficient about 80% higher,

The building 1003 structurs, as is typical of structures of that vintage does not meet current reguirements
and ilacks..:-adequaterstrengthftb?r?é’s'i'sti‘realistic:stron'g'?e'a'rth'qﬂék’é‘s‘i'. It then comes as no surprise that the
1989 Loma Prieta earthquake caused significant damage to the structure as described in a previous partial
structural inspection study performed by EG&G Idaha (Referance 15).

The report states that considerable damage to the structure took place in the 1989 Loma Prieta
Earthquake. It was estimated that approximately 90% of the east/west lateral load resisting system at the

~first and second floor levels was severaly damaged. The report also identified a total of 32 connections as
being severely damaged. :

There is ridication “(Refererca15)tHat 1 1-cannections were bei
not heen ab!e‘-«to‘-ﬁmd-'«evidenceanf:-any:strengthening ‘program.for.the.

d in 1992.-However-we-have
cture.

-Reterence.19:provides:indication:that-22-more 'joihts"wgra.arepairad.;fo[lqwigg the.initial effortfor tha™ 1
Lconnections:-It'is-assumed that the original design capacity-of:the:structure 'has been restored to the'
levels:of:1967-but-not to current levels. -

3

Reference 14 provides a structural upgrade project description with various seismic retrofitting
altematives. Among these alternatives are:

* Base isolation seismic upgrade

* Energy dissipation with shear panels
* Energy dissipation with braces

* Exterior steel panels

* Addition of exterior moment frame

* Addition of exterior braced frame

* Addition of interior bracing

* Strengthening of Roof Diaphragm

* Strengthening of Floor Diaphragms



WD WIS D U T auue pluecuon (W) 1he total costs (LSO + OP) given in 1993 fdr the -Va'.rious‘ 7
altematives ranged from $12 million to $ 86 million. The structural portion of the costs was between's 5

million to $ 11 million. To the best of our knowledge, there has been no upgrade program implemented to
date.

From the geological standpoint, it is impartant to avoid resonance conditions between the building and
the ground when making plans for a future seismic retrofitting of the building. More specifically, it is crucial
that the fundamental pariod of ground shaking doas not essentially match the natural period of lateral
vibration of the building structure.

For this purpose, a verification of the HLA's ground period Is recommended. The shape of the HLA's
ground response spectra shows the natural ground period to be within 0.2 and 0.3 seconds. This
verification can be accomplished sither experimentally in the field by performing a geophysical survey,
and/or analytically by analyzing the ground as a multistory shear structure.

'Also'-;-—it-'s'hd'ﬂ[d»*be’fﬁ‘q‘teq;i_hat,‘rmg_pgi_!ql,_ng"j i 19.at-a-location With-potential for:seismically:indugad”
liquefaction. Thisis"a localized potential'f northwest pari,_gtn-.;tlga:p;u_ildimg=:«In:addition,=t‘:the~building is

~stressed-and-excessively Jloaded; espacially-at:the rootfloor-diaphragm:levals; perimeter frarmas and
foundation:: The combination of all these conditions. Is.not:seismically:appropriate.

We understand that the building is cumrently categorized as an essential facility which requires it to remain
undamaged and operational after earthquakes. But based on our findings, it does not satisfy the

requirements imposed by this building occupancy categary, because it cannot sustain a strang
earthquake without experiencing damage.

5.6 List of Deficiencies

We have addressed the overall conceptual seismic status of the evaluated building with respact to
structure, foundation, site geology, and nonstructural elements. As described throughout the report, the

results of our evaluation show whether or not the building elements meet established seismic-resistance
requiremsnts.

For those elements not meeting the specified acceptance criteria, our evaluation assesses the relative
hazard or seriousnass of the deficiencies. We have listed all such deficiencies that were identified. Thess

deficiencies are the shortcomings of the building that must be remedied in order to change evaluation
statement responsas from false to true,

The deficiencies are classified as structural and nonstructural. Structural deficiencies arg directly related to
the building structure capacity to support seismic forces. Nonstructural deficiencies are related to the
nonstructural building components or parts of other equipment or structures in the building that do not
provide the building with any capacity to support seismic forces-such as light fixtures, ceilings, partition
walls, roof-mounted equipment, roof catwalks and other misceilaneous items.

We have also ranked the deficiencies according to degrees of importance in the seismic load path and

building stability and according to the hazard level that they represent. The complete list of deficiencies is
shown in Appendix C. ' :
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In the previous séction, we developed a list of deficiencies that were identified for Building 1003. These
. deficiencies must be remediad in arder for the building to become seismically adequate. This list is
presented in Appendix C.

Based on possibie approaches to seismic rehabilitation, we offer a preliminary recommendation of the cost
for mitigation work of these building deficiencies. The estimated cost is to be used for the OAS program
level budget and decision-making. :

The estimated costs are based on guidelines given in Typical Gosts for the Saismic Rehabilitation of

Existing Buildings, Voiumes | and I, FEMA-156/July 1988 and FEMA-1 57/September 1988 (Reference

7), and our experience with performing seismic retrofitting wark under today's conditions. These costs are

not intended to be final cost estimates for rehabilitation work. Rather, our intention is ta give OAS a cost
for budgetary purposes to weight the economics of different options available for the building.

The OAS will have to face the options of implementing various levels of rehabilitation, downgrading of the
building's occupancy category, or simply doing nothing ta the building. Abandonment and demaiition of
the building is another option that seems very uniikely to happen.

Any estimated cost has two components: direct and indirect costs. The direct costs have been calculated
based on costs for the building's structural type and cost indexes available. indirect costs such as
relocation of occupants or business interruptions are not included and could be substantial due to the fact
that the repair work will be extensive and will require vacating offices for an undetermined period of
constiuction. The indirect cost is not provided since the QAS will incorporate this cost at the time of the
overall analysis and inventory of OAS buildings.

Following is a summary of the estimated cost for Building 1003. A more detailed description is shown in
Appendix C.

6.1 Building 1003 Seismic Retrofitting Costs

Deficiency Mitigation Cost

Structural Costs 11,477,000
Non-Structural Costs 263,000
Finishing Costs 587,000
Project Costs (A/E, CM, etc.) 2,466,000

TOTAL 14,793,000
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Our conclusions and recommendations in regards to Building 1003 are based on our review of availablg
OAS records, our field visits and inspections, and the analysis presented in the preceding sections.

Woe believe that this building is at risk. it has a propensity to partial seismic failure of structural and
nonstructural components. In addition, since this building is located nearby Building 1001, the concemn

for the potential for seismically induced liquefaction also exists (Reference 8). We recommend to address
this concern for both buildings simultaneously.

We recommend that prior.to’the start.of. a.comprehensive Building ‘Seismic’Rehabilitation:Program.at OAS,
an-Updatadig'edtééhﬁica]_gquyb d data:should:be: onducted:to-include:the:monjtoring ‘of
‘periadic-fluctuations in the groundwater table; additionals §"ofliquefaction:prone strata,.and tha *
-laboratory‘cyclic triaxial testing on representative ‘samples:for-undrainad/drained shear strength of the=
questionable strata:under simulated load:conditions:induced by the maximiim crediblé:earthquake.

It the study confirms that the liquefaction potential still exists, possible avenues of mitigation may include,
among other methods, additional and desper building foundations or soil densification by grout injection.

This work should be devised such that any interruptions to the continued use of the facility during the
grouting operation is minimized. :

The building appeared to be well maintainad and in good condition. The structure’is well.constructed but
“cantains, deficiencies which.could cause it 1o have.extensive-structural dama
“seismic.event. More specifically, our analysis and eval

structure lacks an-adequate‘lateral-force-resisting syst

-overstressed. There.are.no.insplane bracas in tha i

“The diagonal-braces and foundations are
d roof slabs. -

Following the 1989 Loma Prista earthquake, soms reports documented the damage suffered by the
building, specially at the frame connections. Disiocation and faiiure of certain connections were observed
by EG&G Idaho (Reference 15). Cracks were observed in a gusset plate at the connection of diagonal
brace to a column. Repairs were made in 1992 to restore the original design capacity. Various studies

recommended the strengthening of the structure. Howaver, there is no evidencs that a strengthening
construction program was ever performed.

Tha steel frame connections problems that wers found are in line with similar damage of steel frame
buildings located at California State University in Northridge resulting from connection failures during the
Northridge Earthquake of 1994 and Kobe Earthquake. As a consequence, the American Institute of

Steel Construction {AISC) has modified its recommendations for welded connections to withstand seismic
loads.

iThe:building'cannot sustain.a streng-eafthquake withoiit éxpérisncing damages. It does not satisfy
Jequirements imposed-by the:ciirfant building occupéncy-category. The-building is an essential:facility
which reguires to remain-undamaged.and operational after earthquakes.

This buitding will have to undergo seismic rehabilitation if the current building occupancy is not changed.
An alternative to seismic rehabilitation is to downgrade the occupancy category to a building that will
experience damage, unlikely to cause collapss, but will not be operational and will need repairs after an



The structural performanca of this structure can be significantly improved by improving the lateral Ioad
resisting system as follows:

-‘Strengthen the diagonal bracing system.
* Provide in-plane diagonal bracs for the roof and floor slabs.
* Provide a stronger foundation.

In regards to the roof level, additional in-plane diagonal bracing should be provided in the building frame
underlying the spacific location whaere excassive roof loading has been imposed dus to the installation of
heavy mechanical equipment, since the building was constructed.

In regards to strengthening the lateral-force capacity of the building, the need of diagonai bracing for the
building steel frame or additional shear walls at the ground leval of the structure is recommendead. A
further analysis may also indicate the need to" tie" this building to other adjacent structures together.

It will be useful to recommend nontinear earthquake response procedutes to evaluats the ssismic safety

~ of this building under the influence of a maximum credible earthquake. All the prior work done by others
(Refererices 14 through 18) so far in assessing seismic safety of this building is based on linear elastic
seismic response analysis, which has limited application for analyzing the effects of the maximum credible
sarthquake. Also, given the access limitations and difficulties in inspecting the connections of this
building, there are certain NDE procedures available using radar and X-ray techniques to examine whether
the affected joints are still serviceable. '

Other work to retrofit nonstructural building elements is also recommended. The building deficiencies and
the rehabilitation work needed to bring the building to seismic safety have been identified. The list is
- shown in Appendix C. The cost for rehabilitation is estimated to be in the order of $ 14,793,000.

In closing, we want to stress the fact that the costs of the rehabilitation work for this building have bean
calculated for budgetary purposes only. These costs include structural, nonstructural finishing and project
costs. Indiract costs are not included. The OAS will incorporate the indirect costs at the time of the overall
analysis and inventory of OAS buildings. :

Woa have achieved the objective of the OAS, which is to evaluate Building 1003 and comply with
Presidential Executive Order 12941, Seismic Safety of Existing Federally Owned or Leased Buildings.

The report is accompanied with a tabulated data chart which will be added to the general building inventary
data base of QAS.
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Technical Letter ETL 93-3, Air Force Civil Enginesring Support Agency, August 1993.
NEHRP Handbook for the Seismic Evaluation of Existing Buildings, FEMA 178/June 1992.

Structural Evaluation of Existing Buildings for Seismic and Wind Loads, Enginearing Tachnical Latter
(ETL), Air Force Civil Engineering Support Agency, September 1994,

Studies for the Seismic Reinforcing of Building 1003:

a) Final Report for Seismic Design Criteria for Building 1003, Harding Lawson Associates, 1993.

b} Geotechnical Investigation UPS Building, Onizuka Air Force Base, Sunnyvale, CA, Dames
and Moore, Oclober 6, 1993

c) Summary of Pier Load Test Results, Emargency Utility Building, Onizuka Air Force Base,
Sunnyvale, CA, Kaldveer Assaociates, September 16, 1991.

Ground Motions and Soil Liquetaction During Earthquakes, Seed & Idriss, 1982, Earthquake
Engineering Research Institute.

ETABS, Version 6, Computers and Structures Inc., Berkeley, California, 1995.

Typical Costs for the Seismic Rehabilitation of Existing Buildings, Volumes ! and I, FEMA—156/.J‘u!y
1988 and FEMA-157/September 1988.

Seismic Evaluation for Buildings 1001, 1002, 1010 and 1013 at Onizuka Air Station, Mariscal
Engineering, March 1997.

Uniform Building Code {UBC}, 1954 edition.
Building 1003 Drawings and Structural Calculations dated 1967.
Steel Construction Manual, Ninth Edition, American Institute of Steel Construction.

Building Code Requirements for Reinforced Concrete, ACI 318-95, American Concrete Institute,
Detroit, Michigan.

Recommended Lateral Force Requirements and Commentary, Structural Engineers Association of -
California, San Francisco, CA ,1996.

Onizuka Air Force Base, Buiiding 1003, Seismic Study, Cygna Group, March 31, 1993, including
drawings. _

Onizuka Air Force Base, Building 1003, Structural Inspsction, EG&G Idaho, Inc., February 14, 1992.
Seismic Evaluation, Building 1003, Onizuka Air Force Station, Hoimes & Narver, Inc., Juns 1987.

Earthquake damage, Building 1003 Onizuka Air Force Base, SunnWaIe. CA., Preece/Goudie &
Associates, October 17,1991.

Structural Inspection Onizuka A.F.B., Building 1003, SAl Engineers, October 24,1991.

Building 1003 Undergoing Repairs, Onizuka Orbiter Newsletter, February 10, 1992.
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" ARCHITECT-ENGINEER SERVICES
Project No. WMSJ 96-1054 |
SEISMIC EVALUATION OF BUILDING 1003
at

ONIZUKA AIR STATION

13 August 1997

1.0 OBJECTIVE

The objective of this study is to initially evaluate building #1003 at Onizuka Air Station for potential
earthquake-related risk to human life posed by a building or building component. This portion of the
study is to be used in the averall analysis and inventory of QAS buildings to comply with Executive Order
12941, Seismic Safety for Existing Federally Owned or Leased Buildings. The form and content of the
evaluation shall follow the method of the NEHRP Handbook for e Seismic Evaluation of Existing
Buildings (FEMA-178/June 1992) as modified by Air Force Engineering Technical Letter (ETL)
Structural Evaluation of Existing Buildings for Seismic and Wind Loads. Geologic hazards, the building's
structural system, foundation, and non-structural elements shall be evaluated, The results of the initial
evaluation shall be presented in a report which lists those elements that do not meet the basic acceptance
criteria, compares the demand to the capacity of those elements, assesses the consequences of the failure
of the elements with high demand to capacity ratios, and states the Architect-Engineer (A-E's) judgment of
the potential life safety hazard, In addition, this study will evaluate peologic hazards of building #1003

and provide a “program level” estimate of the cost for the recommendations to rehabilitate or upgrade
building.

¥

2.0 SCOPE

Work scope and the evaluation criteria are contained in the NEHRP Handbook for the Seismic Evaluation
of Existing Buildings (hereafier referred to as FEMA-178) except as modified by ETL Structural
Evaluation of Existing Buildings for Seismic and Wind Loads. ‘The scope of the total A & E efforts shall
consist of, but not be limited to, a complete site survey and investigation of building #1003. The A-E
shall provide all services , tools, equipment, and transportation required to evaluate building #1003 and to
prepare the written report. The final report shall address overall conceptual seismic status of building
#1003 with respect to structure, foundation, site geology, and non-structural elements. The final report




3.0 REFERENCE DOCUMENTS

A} The following documents and publications referenced in these documents form a part of this
statement of work: '

31 Inventory, Screening, Prioritization, and Evaluation of Existing Buildings for Seismic Risk,
Engineering Technical Letter, Air Force Civil Engineering Support Agency, 18 August 1993,

3.2 Structural Evaluation of Existing Buildings for Seismic and Wind Loads,
Engineering Technical Letter, Air Force Civil Engineering Support Agency, September 1994 (Draft).

3.3 Seismic Design for Buildings, AFM 88-3, Chap 13, October 1992,

34 ICSSC RP 5/October 1995, ICSSC Guidance on Implemesting Executive Order 12941 on
Seismic Safety of Existing Federally Owned of Leased Buildings, U.S. Department of Commerce,
Building and Fire Research Laboratory, National Institute of Standards and Technology.

B) 'I'hé following documents are to be used as rgférence only (not to be compiled with specifically):

35 FEMA 156/July 1988, Typit;.al Costs for the Seismic Rehabilitation of Existing Buildings,
Yolume I - Summary. Federal Emergency Management Agency.

36 FEMA 157/September 1988, Typical Costs for the Seismic Rehabilitation of Existing Buildings,
Volume II - Supporting Documentation. Federal Emergency Management Agency.

3.7 FEMA 178/June 1992, NEHRP Handbook for the Seismic Evaluation of Existing Buildings,
Federal Emergency Management Agency.

3.8 FEMA 222/January 1992, NEHRP Recommended Provisions for the Development of Seismic

Regulations for New Buildings, Part 1: Provisions, Federal Emergency Management Agency. (Includes
Maps). :

19 FEMA 223/January 1992, NEHRP Recdmmended Provisions for the Development of Seismic
Regulations for New Buildings, Part 2: Commentary, Federal Emergency Management Apgency.

4.0 BACKGROUND

Onizuka Air Station is a satellite testing and control facility located at Mathilda Avenue and Moffett Park
Drive in Sunnyvale, California adjacent to the Lockheed Martin Company. The buildings to be evaluated
is located on the 22 acre campus of Onizuka Air Station, Building #1003 is the “Risk Group A™ building

on Onizuka Air Station. This building was selected for evaluation based on screening criteria in ETT. 93.3
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Evaluate the Onizuka Air Station site for the geologic hazard listed in FEMA-178, Section 9.3. Thisis a
requirement of ETL 93-3 (paragraph 5.7. ). The intent of this portion of the evaluation is to identify
geologic hazards that might affect the building included on this study, on the basis of the geotechnical
characteristics as shown on existing documents. The evaluation shail be a minimal assessment of the
property to complete the ICSSC database using existing site data. No soil borings or other underground
soil samplings are needed nor requested for the purpose of this study, -

5.2 Structural Evaluation

For building #1003, address the general set of evaluation statements or the appropriate statement(s) for
the common building type(s) applicable to the building. This evaluation shall be of a conceptual nature.
The evaluation statements for geotechnical hazards/foundations and non-structural elements shall be
addressed for the building. Modifications to work scope or criteria in references are identified by section.
If the statement "No additional requirements” appears below the task heading, follow the references’

guidance as written. Other information such as available data and constraints affecting the work are
included in the following sections.

5.3 . Site Visit and Data Collection

3.3.1 Access to the building at Onizuka Air Station is "restricted.” See Section 8.3 of this Statement of
Work for requirements for access to "restricted” areas.

5.3.1.1 Photographing is prohibited on Onizuka Air Station without permission from station Security
Police. Notify the Government's engineer two weeks in advance to arrange for permission to take
photographs or to have Bertha Roman take photographs.

5.3.1.2 Geotechnical reports for Onizuka Air Station are available for review in the Engineering office.
A site specific response spectra has also been developed for the Onizuka Air Station,

5.3.1.3 The record drawings for building #1003 at Onizuka Air Station to be evaluated are in the
Engineering office. The current configuration of this building is depicted in various sets of drawings that
are complete. There is no need to produce as-built drawings for this study.

5.3.2  Selection and Review of Evaluation Statements

No additional requirements,

53.3 Follow-up Field Work

Fieldwork is limited to that work necessary to address the evaluation statements which can be
accomplished using non-destructive testing methods.



Assess the relative importance of deficiencies on a conceptual basis. This assessment will be upgraded in

the future to a full evaluation as required by FEMA-178 Section 2.4.12, which is not in this scope of work
at this time. : :

5.3.5 Final Evaluation
No additional requirements.

5.3.6 The Final Report

Prepare a final evaluation report with sections for the building and sections for their geologic hazard
evaluation at Onizuka Air Station. The building sections shall include conceptual and "qualitative
answers", The final report shall have basic conceptual recommendations for priority for mitigating
deficiencies. The recommended priority shall cover the building evaluated, Include recommendations
for mitigation and possible approaches to rehabilitate the building and the program level cost estimate in
the report. The final report will not be in full compliance with FEMA 178/June 1992 since this will be
‘the scope of final work. Include in the final report a table of information which matches the table format

in the ICSSC Guidance on Implementing EQ 12941. This table must be prepared and presented using
Microsoft Excel, version 5.0a (see ICSSC RP35).

6.0 DELIVERABLES

Submit three copies of the report for government review. A "review” and a "revised” version of the

report shall be submitted. The "revised” version shall include the corrections, clarifications, and additions
resulting from the Government review of the report.

7.0 REVIEWS AND MEETINGS

7.1 Reviews

The A-E shall submit the report for Government review. The Government will return written comments
to the A-E ten working days after receiving the deliverables. The A-E shall provide written responses to
comments and revise the report if necessary. Responses to comments and the revised report shall be
submitted within 15 days after receiving the Government's comments. The Government will performa
back-check review to insure all comments have been addressed or incorporated in the final report. Ifa

lack of compliance is noted, an additional back-check review and deliverable will be required without
additional cost to the Government.

1.2 Meetings



Government to ascertain the progress of the project.
8.0 SPECIAI._. CONSIDERATIONS

8.1 Contract Document Verification and Quality Control

The A-E shalf establish a system of in-house peer reviews for quality control of the evaluations, mcludmg
calculations, to ensure compliance with the task's requlrements

32 Schedules and Reviews

8.2.1 Schedules

The work shall be completed with 90 calendar days. Within 15 working days after the execution of
delivery orders, the A-E shall submit a schedule for all submittals, Government reviews, and A-E
revisions. The Government will provide the submittal delivery date with each delivery order. A-E will
not modify the schedule after approval unless the revision is approved by the Government.

Progress schedules shall be submitted every two weeks clearly indicating tasks completed and the percent

of the work complete. This information shall also be provided to the Government's Engineer in a
telephone conference.

8.2.2 Submittal Reviews

The A-E shall allow ten working days from the date of Government receipt for the Government to review
the submittal,

83 Access and Security

Onizuka Air Station is engaged in the operational testing and control of Department of Defense satellites.

Access to many areas of Onizuka Air Force Base is restricted. Advance notice to the Base Civil Engineer
is required to arrange access and security escorts. This may require furnishing some personal data on the

personnel requiring access and may lead to some inconvenience or access delays. Access to

environmentally sensitive or contaminated areas will be arranged by the Base Civil Engineer after areas
are cleared from potential health risks to A/E staff,

| 3

8.4 Engineering Calculations

Calculations required for the evaluation shall be prepared and stamped by a professional engineer
licensed in the discipline related to the work.

8.5 Administrative Service
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title, current project phase estimated and actual cn;mplf:tion dates, project estimated and actual completion
dates and remarks regarding progress.

*#%% END OF SOW #*»
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10.

11.

EXISTING STUDIES AND REPORTS

Seismic Evaluation for Buildings 1001, 1002, 1010 and 1013 at Onizuka Air Station, Mariscal
Engineering, March 1997,

Final Report for Seismic Design Criteria for Building 1003, Harding Lawson Associates, 1993.

Geotechnical Investigation UPS Building, Onizuka Air Force Base, Sunnyvale, CA , Dames and
Moors, October 6, 1953. -

Summary of Pier Load Test Results, Emergsncy Utility Building, Onizuka Air Force Base, Sunnyvale,
CA, Kaldveer Associates, September 16, 1991. .

Onizuka Air Force Base, Building 1003, Seismic Study, Cygna Group, March 81, 1993, including
drawings.

Onizuka Air Force Base, Building 1003, Structural Inspection, EG&G ldaho, Inc., February 14, 1992,
Seismic Evaluation, Building 1003, Onizuka Air Force Station, Holmes & Narver, Inc., June 1987.

Earthquake damage, Building 1003 Cnizuka Air Force Base, Sunnyvale, CA., Presce/Goudie &
Associates, October 17,1991.

Structural Inspection Onizuka A.F.B., Building 1003, SA! Engineers, October 24,1991,

Structural Calculations for Building 1003 Addition I, Mission Contral Complex, GKT Consulting
Engineers, Inc., August 17, 1981.

Building 1003 Drawings and Structural Calculations dated 1967.
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(510) 835-4330
ONIZUKA AIR STATION
LIST OF EXISTING SOILS STUDIES

ITEM DESCRIPTION BY DATE
; .
1 Final Report for Seismic Design Critaria for Bldg 1003 Harding Lawson Associates 1993
2 Pier Load Test Report Kaldvear Associates 1991
3 Geotechnical investigation for UPS Bldg at DAS Dames & Moore 1983
4 Geotechnical Investigation for Emergency Utilities Bidg Brown & Root 1989
5 Sail Investigation for Bldg 1005 Addition & New Mission Control Bidg Harding Lawson Associates 1982
8 Soil Investigation for Mission Contral Complex Harding Lawson Associates 1981
7 Soll and Foundation Investigation for Satellite Test Center Expansion Harding Assoclates 1966
8 Devalopmant Contral Center, So| Boring Loeation Plan and Profiles Ralph M. Parson 1959
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- Monday, Feb. 10, 1992

Building 1003 undergoing repairs

Building 1003 is undergoing structural
repairs as a result of recently-discovered
damage caused by the 1989 Loma Prieta
earthquake. Thebuildingis safe and thereis
no reason to vacate or halt normal opera-
tions. However, hazard notices have been
posted to make people aware that the build-
ing may be susceptible to severe damage in
the event of an earthquake of similar sever-
ity to the Loma Prieta quake.

Repairs torestore the building to its origi-
nal sta.ndards should be completed by the
end of February.

Damage was first discovered in October
1991 during renovations that exposed one of
the building’s vertical I-beams. Damagetoa
structural steel joint, called a lateral bracing
joint, was found.

Two independent structural engineering
firms were brought in to examine the dam-
aged joint, inspect other visually accessible
joints and provide expertassessments. Their
assessmentwasthatthedamagewascaused
by the Loma Prieta earthquake and they
identified 10otherjoints thatsustainedlesser

degrees of damage. They recommended to .

the Air Force that known damaged joints be
repaired, all other lateral bracing joints be
inspected and repaired as _necessary, an

47 1 - - "_ A _p___ 1.7 _

- underway for repair of the 11 identified

damaged joinfs. Repairs on these should be
completed by mid-February. Concurrently,
HQ AFSPACECOM contracted the Idaho
National Engineering Laboratory (INEL)
for an inspection of all perimeter structural
joints in the building. ]
‘The INEL inspection was performed dur-
ing the last week of Janmary and the first
week of February and involved cutting holes
in interior walls at many locations to gain
access to structural steel joints. In all, over
300 structural joints were inspected.
TheINELstudywas completedFeb 7 and
disclosed an additional 22 joints that sus-
tained some level of damage and requjre
repairs. This new information resulted in
accelerating the work schedules to complete
the additional repairs as quickly as possible.
The repairs are being done in order of the
severity of the damageto thejoints involved.
Eleven of the 33 joints identified have been
repaired and repair to the joints needed to

~ bring the building back to 11-5 original stan-

da.rds will be completed by the end of Febru- .
ary. Additional repairs will continue beyond
that time to joints that sustained minor
damage, but they aré iniconsequentialtothe -
overall structural integrity of the building. .
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Progress continues to the struc-

tural repairs of Building 1003 as -

nearly two-thirds of the work has
been completed towards bringing
the building backto its original stan-
dards, increasing to 94 percent by
Thursday.

The repairs are due io recently-
discovered damage caused by the
1989 Loma Prieta earthquake. Base
officials remind people thatthe build-
ingis safe and there is nareason to
vacate or halt normal operations.
Hazard notices have been posted
to make people aware thatthe build-
ing may be susceptible to severe
damage in the event of an earih-
quake of similar severity tothe Loma
Prieta quake, however, the notices
should be remaved by the end of
the week.

Hepairs to completely restore the
building to its original standards
should be compieted by the end of
February.

Damage was first discaverad in

October 19981 during renovations
that exposed one of the building's
vertical I-beams. A damaged struc-
tural steel joint, called alateral brac-
ing joint, was found.

Since then, two independent
structural engineering firms and the
ldaho National Engineering Labo-
ratory have examined the building's
joints. Over 300 joints were in-
spected and 33 were identified as
sustaining some level of damage.

The repairs are being done in
order of the severity of the damage
to the joints. Twenty of the 33 joints
identified have been repaired with
10 more due to be completed by
Thursday. Additional repairs will
continue beyond Thursday, butthey
are inconsequential to the overall
structural integrity of the building.

After repairs have beesn com-
pleted, an in-depth structural engi-
neering analysis of the entire huild-
ing design will be conductad.

Read their lips: This is not a tax cut

Sgt. Shenndos Wllilams of Person-
nel was the bigwinnerat the "Apoile
Night"talent show, held Feh.7 atthe
NASA Ames Theater on Motfett Field.
Williams took tha $100 first priza
after a sing-off against the vocal
group Ona Idea. Willlams then do-
nated haif of the prize money to
Onizuka's Afro-American Heritage
Committee. Tenactstook partinthe
talent show, and an audiencs of
about 150 paople turned out for the
avent. Photo by Capt. Art Haubold.

IRS lowers income tax withholding rates...but you may pay morg

Thanks to the internal Revenue Service, you may take home
bigger paychecks this year. But you may aiso have to pay maore
when it comes time to file your income taxas for 1992.

The IRS has Issued a new edition of Publlcation 15, Circular
E, "Employer's Tax Guide,” to alf employers. The publication
contains new withholding tables for federal incoms tax.

These tables will reduce the amount of income tax withheld far
most low- and middle-income sarvice members and fedsral
emplayees, thereby increasing theirtake-home pay. People wha

. have theirtaxes withheld at the married rate may see as much as
$345 mora in their take-home pay over the next year. Thosa
withheld at the single rate may see up to $172 more.

THIS IS NOT A TAX CUT. Service members and fedaral
employees’ tax liabllities will remain the same. Only the amount
withheld will changs.

As a result of these lawer withholding rates, some peaple who
received a refund from their 1991 taxes rmay receive a smailsr
refund from their 1992 tax withheld. Others who racaived retunds

In 1991 may owa monsyto tha IRS when theyfile their 1992 taxes.
EmDIOVEBS whn uatialiv nwa whan thautila mavfinAdthar Aiua maes

be affected by these new tables. Peaple who withheld at ths
married rate with wages subject ta withholding of $80,200 or mors
will see no changs.

Workers who withhold at the single rate will also see no changs
if their wages subject to withholding are $53,200 or more. Wages
subject to withholding are total annual wages reduced by $2,300
for each withholding aillowance claimed. :

Peaple who don't want their withhalding changed shouid com-
piete a new Form W-4 and submit it {0 theirfinance office. The IRS
says that peogle may claim the same number of withholding
sllowances as befare, but shouid indicats on Line 6 ofthe W-4 that
they want additional taxes withhald 2ach payday.

For people withheld at the married rate, the amount on Line & -
should be $345 divided by the number of paydays inthe year —
26 for civillans, 12 for military. Peopie withheld at the single rate
shoulduse $172 on Line 6. These amounts shouldbe addedto any
amount alraady shown on Line 8. Anather aption is to reduce the
number of allowances claimed on the W-4.

More information on determining the correct withholding can bﬁ
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APPENDIX C

BLDG. 1003
PHOTOGRAPHS, EVALUATION, SEISMIC ANALYSIS,
DEFICIENCIES AND COST



1001 and 10031 in

ings

ild

, surrounded by Bu

North view of Building 1003 behind
foreground.

Photo 1.




Photo 3. Northwest view of Building 1003 behind, surrounded by Buildings 10031 and 10032 in
foreground.




West view of Building 1003 behind, surrounded by Building 10032 inforeground.

Photo 5.




10032 in foreground
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South view of Building 1003 behind, and Building

Fhoto 7.



Tk

Y
i

-up view of Building 1003.

South close

Photo 9.



Phato 10. Existing photograph of the construction of Building 1003 as displayed in Lobby. Notice the
framing of four story levels with 19 to 25 feet story heights.

Photo 11. Existing nhotoaranh of the construction of Buildina 1002 as disnlaved in Lobbv. Naotice the



Photo 12. Existing photograph of the failure of a gusset plate following the 1989 Loma Prieta
Earthquake. The failure is located in the cracked plate at the joining of a diagonal brace 1o the
column. This was discovered accidentally during the reconstruction of a third floor bathroom.
The crack was repaired but there is no information on whether a study was performed to
inspect and evaluate all other similar connactions in the building.
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Notice the connection and bolt installation are not designe

Photo 14. Typical column base anchorage to grade beam as seen on the




Photo 16. Typical diagonal bracing along building perimeter for lateral shear.







Photo 20. Typical connection of floor beams to column top. Notice the connection is not designed as a
moment resistant connection. The steel deck floor is tack welded to the floor joist.




Phato 22, Another view of the connection of floor beams to column top. Again, notice the connectian
not designed as a moment resistant connection.
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‘Photo 26. View of the ceiling, mechanical ducts and light fixture supports.

2
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Phato 29. View of the Mezzanine floor. This floor hosts HVAC equipment as well as other electrical and
mechanical equipment.




Photo 31. View of diffarent type of anchorage for the mechanical equipment. This one is a rigid anchor
type with no allowance for vibration. Itconnects the equipment rigidly to the foundation.




Photo 33. This other type of anchorage for the mechanical equipment provides vibration isclation and

allows lateral restraint with a dampering effect. This anchor type is recommended to limit

horizontal and vertical motion while absorbing stresses to minimize damage to equipment,
piping connections or foundation.



Photo 34. Electrical and mechanical equipment in the Mezzanine floor with no visible anchors. It is
unknown whether the equipment is anchored and the anchors are concealed within the mstal
cabinatry.
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More equipment and furniture in the Mezzanine floor with r

the floor. There is no pad under the e
distress caused by the anchors.

Photo 37.



Fhoio 39. More equipment in the Mezzanine floor. It is unknown whether the equipment is anchored
and the anchars are concealed within the metal cabinetry.




Photo 41. Ladders are hung from

cei!ing along pathways in the Mezzanine floor. They should be
relocated against walils,

away from pathways or escape exists, and propstly secured.




Photo 43. Designated aquipment storage areas are fenced with chain-link fences properly anchored at
the bottam. Anchormg of the top is recommended.




Lol .

o T e e

. Photo 45. Elevator pumps and motors at elevator equipment room in the fourth floor are properly
anchored. :



Phota 47. Some pipe crossing through walls do not have ﬂexible‘ joints or sleeves with tolerance
movement. Fire blocking is appropriate but tolerance for movement should be included.

-ty

or




Photo 49. Some equipment supports at the roof level are rigidly anchored to the roof structure. Lateral

bracing in bath directions is recommended for legs supporting equipment over 18 inches
above floor level.
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DATA SUMMARY SHEET

- BUILDING DATA

Year buil: /2&7 Year(s) remodelied:
Date of Evaluation: MOV~ Z7

Area, (sq. ft) /70,000 Lengih 258’ wiath /43’  Photo Roli No. /

CONSTRUCTION DATA

Roaframing: Bel-UP Roof/isr PVETZ SITTL DEZK ,2VEE S7L J0ISTE.
Intermediatefloorframing: oM LevYER OVER. STEEL berK.

Ground floor: £oVe S5 Basement: A4

Exterior walls: Zezvasy favars Openings: poons (@ Seoudl tov=

Columns: s7=mL FEdmee Foundations:  gew/c. F/L55

General condition of structure:  £200 zonZ/7704/

Evidence of settling: ~ Afoaus

LATERAL FORCE RESISTING SYSTEM

Transverse L-ong}"tudinal

Model building type: £ Gfee! brnced frme) 4 (Shae/ Brasead frame)
Building period, T:
Unreduced base shear, -

¥ = {0804, xS)/(Rx T x (W) or ¥ = [2124a/R]| x W = - 17

Response Modification Coefficient, R: 5 5

EVALUATION DATA
A= DF A= 2 Z

—— v

Site soil profile type: S5-Z  Site soil coefficient, § = 4 Z

REMARKS
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Address the following evaluation statements, marking each either true (T) or false (F).
Statemeants that are found to be true identify issues that are acczptable according to the
criteria of this handbook; statements that are found to be false identify issues that nesd

investigation. For guidance in the investigations, refer to the handbook section indicated in
_parentheses at the end of the statement.

CONDITION OF FOUNDATIONS

@ F FOUNDATION PERFORMANCE: The structure does not show evidence of excessive
foundation movement such as sertlement or heave that would affect irs integrity or
strength. (Sec. 9.1.1)

@ F DETERIORATION: There is no evidence that foundation elements have deterigrated

due to corrosion, sulphate attack, material breakdown, or other reasons in a manner that
would affect the integrity or strength of the structure. (Sec. 9.1.7)

CAPACITY OF FOUNDATIONS

@ F OVERTURNING: The ratio of the effective harizantal dimension, at the foundation level

of the seismic resisting system, to the building height (base/height) exceeds L44,. (Sec.
9.2.1)

@ F TIES BETWEEN FOUNDATION ELEMENTS: Foundation ties adequate for seismic

forces exist where footings, piles, and piers are mot restrained by beams, slabs, or
competent soils or rock. (Sec. 9.2.2

@ F LATERAL FORCE ON DEEF FOUNDATIONS: Piles and piers are capable of
' transferring the lateral forces berween the structure and the soil. (Sec. 9.2.3)

NVA- T F  POLE BUILDINGS: Pole foundations have adequate embedment, (Sec. 9.2.4)

/‘/f*‘far T F SLOPING SITES: The grade difference from one side of the building to another does
not exceed one-half story. (Sec. 9.2.5) '

GEOLQOGIC SITE HAZARDS

T @ LIQUEFACTION: Liquefaction susczptible, saturated, loose granular soils that could
jeopardize the building’s seismic performancs do not exist in the foundgatiun sgils at/de ALIJE-'J'D p W
ithi ildi L/RUSEFHCTION POTELTIAL. WireH P=o
within 30 feet under the building. (Sec. 93.1) Btz BUISTS UT Foadgdnion 15 Aase

- - O A DEEY - FILE SYSTEM.
@ F SLOPE FAILURE: The building site is suffieiantlv ramnate From mafamting smeel meeofo_






Address the following evaluation statements, marking each either true (T) or false (F).
Statements that are found to be true identify issues that are acceptable according to the
criteria of this handbook; statements that are found to be Ffalse identify issues that need

investigation. For guidance in the investigation, refer to the handbook section indicated in
parentheses after the headings. '

PARTITIONS (Sec. 10.5.1)

In areas of high seismicity {4, greater than or equal to 0.2), there are no unbraced
unreinforced masonry or hollow clay tile partitions.

Partitions and fixed glass are detailed to accommodate the expected interstory drift.
Partitions at structural separations have seismic or coatrol joints,

The tops of partitions that only extend to the ceiling line have lateral bracing,

CEILING SYSTEMS (Sec. 10.5.2)

Suspended ceilings and any ceiling-supported lighting or mechanical fixtures are
adequately braced. faNews Zom wiRes cuty, Noareps gr COMPRESS tor] MEPBEDS |

Ceilings are oot suspended plaster or gypsum board. (% A4 Few 4RERS onLY )
Lay-in tiles are not used for ceiling pancls. = £&£ILMWES 4E MADE OF LAY-/N TILES
The edges of ceilings are separated from structural walls,

The ceiling system does not extend continuously across any seismic jolnts. = Z/aF/cens 72 VERISY
. Ar PdcE

- i

The ceiling system is aot required to laterally support the top of gypsum board, masonry,
or hollow clay tile partitions. ' '

LIGHT FIXTURES (Sec. 10.53)

All light fixtures are supported and braced independently of the ceiling suspension system. — A}éif_mwua'

‘ ZJ FR FLook
Multiple length fluorescent fixtures have bracing or secondary support throughout their
length. — MoT7RUZ W 24 1008 L pEZZAMME .

The diffusers on fluorescent light fixtures are suppiied with safety devices or some form

Af NORINUA attarhmant _ al en 7 dadme ;o dtnee LA IS PO, ST
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Cmergency ugnung eqUIpment and signs are anchored and/or braced ta resist vertical and
harizontal earthquake loads.

CLADDING, GLAZING, AND VENEER (Sec. 10.5.4)

All exterior cladding and veneer courses are properly anchored to the exterior wall
framing for in-plane and out-of-plane lateral forces.

Masoary veneer is connected to the back-up with corrosion-resistant ties; in areas of high
seismicity (4, greater than or equal to 0.2), tie spacing is at 24 inches on center maximum

with at least one tic for every 2-2/3 square feel. <= M0 MASOME Yy VEMNEEZ ZXISTT .'/

For moment frame buildings of steel or conerete, panels are isolated from the structural
frame to absorb predicted interstory drift without collapse.  A/7%

Where multistory panels are attached at each floor level, the panels and connections can
accommodate interstory drift.

Where bearing connections are required, there are at least two bearing connections for
each wall panel.

Where inserts are used in concrete connections, the inserts are properly anchored to
reinforcing steel,

There are at least four connections for each wall panel capable of resisting out-of-plane
farces.

Welded connections appear ta be capable of yielding in the base metal before fracturing
the welds or inserts.

All eccentricities in connections are accounted for. -

Connections appear to be installed properly.

No connection element is severely deteriorated or corroded, — S¥ArE HLE SLiorriy 206rED,
EEe O dlEND T B2 Pamirsrs,

There is'no cracking in the panel materials indicative of substantial structural distress.

Glazing is isolated to accept predicted interstory drift without shattering. — 497 A/ 50775

PLAcEs
There is no substantial damage to exterior cladding due to water leakage.

There is no substantial damage to exterior cladding due to temperature movemeants.

Metal Stud Back-Up Systems, General (Sec. 10.5.4.1)

Additional steel studs frame window and door openings,



. . 4 -— /{/a:‘-
Masonry Veneer with Stud Back Up (Sec. 105.4.2) ;); o 1IASorRE VETIEER. |

*Masonry veneer more than 30 feet above the ground is supported by shelf angles or other
elements at each floar level.

Masonry veneer is adequately anchared to the back-up at locations of through-wall
flashing, '

Masonry veneer is connected to the back-up with corrosion-resistant ties; in areas of high
seismicity (A, greater than or equal to 0.2), tie spacing is at 24 inches on center maximum
" and with at least one tie for every 2-2/3 square feer.

Weep holes are present and base flashing is installed.

For veneer with anchorage to back-up that does not mest the requirements for anchorage
identified above, the computed tensile stresses in the veneer do not excezd the allowable
for unreinforced brick as defined by ACI 530.

Mortar joints in the masonry veneer are well filled, and material cannot be easily scraped
cut from the joints.
Masonry Veneer with Concrete Block Back-Up (Sec. 10.5.43) — /{///3—

Masoory veneer more than 30 feet above the ground is supported by shelf angles or other
elements at each floor level.

Masonry vemeer is adequately anchored to the back-up at locations of through-wall
flashing,

Masonry veneer is connected to the back-up with corrosion-resistant ties; in areas of high
seismicity (A4, greater than or equal to 0.2), tic spacing is at 24 inches on center maximum

and with at least one tie for every 2-2/3 square fest. *

In areas of high seismicity (4, greater than or equal to 0.2), the conerete block back-up
qualifies as reinforced masonry.

The concrete block back-up is positively anchored to the structural frame at 4 feet
maximum intervals along the floors and roofs.

Mortar joints in brick and block wythes are well filled, and material cannot be easily
scraped from the joints,

Thin Stone Veneer Panels (Sec. 105.44)  — V4
Stone anchorages are adequate for computed loads.

There are na visible cracks or weak veins in the stone.
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‘I'here 1s no visible deterioration of screws or wood al panel altacoment pownts.

PARA.PETS, CORNICES, ORNAMENTATION, AND APPENDAGES' (Sec. 10.5.5)

There are no laterally unsupported unreinforced masonry parapets or cornices above the

highest anchorage level with height/thickness ratios greater than 1.5 (2.5 if 4, is less than
0.3).

Concrete parapets with height /thickness ratios greater than 1.5 (25 if A4, is less than 0.3)
have vertical reinforcement,

Cornices, parapets, signs, and other appendages that extend above the highest anchorage
level or cantilever from exterior wall faces and other exterior wall ornamentation are

reinforced and well anchored to the structural system. — F¥eePr o2 SOMIE AATTENNGL A 20

BET e PUARAPE T W Tregut DIAG . BRACING .
M4
CHIMNEYS (Sec. 105.6) — 7HERE £ Ko CritdEY' s

No unreinforeed masonry chimoey extends above the roof surface more than twice the
least dimension of the chimney.

Masonry chimneys are anchored to the floor and roof.

MEANS OF EGRESS (Sec. 10.5.7)

Walls around stairs, elevator enclosures, and corridors are not hollow clay tile or
unreinforced masonry,

Stair enclosures do not contain any piping or equipment except as required for life safery.

THEREALE WATER WNES « 53 SUIGETLY CRACKEED DUE TO DAde, SHEAR .

Veneers, cornices, canopies, and other ormameatation above building exits are well
anchored to the structural system. '

Lay-in ceiling boards and tiles used in exits or corridors are secured with clips,

Canopies are anchored and braced to prevent collaﬁsc and blockage of building exits,

BUILDING CONTENTS AND FURNISHINGS (Sec. 10.5.8)

Tall, narrow (height/depth > 3) storage racks, bookcases, file cabinets, or similar heavy
items are anchored to the floor slab or adjacent walls.

Tall file cabinets are anchored to the floor slab or an adjacent partition wall.

File cabinets arranged in groups are attached to one another to increase their stability.

Mahinat Arawere have latrhee ta kean them rinced during shakine.
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Computers and communications equipment are anchored to the floor slab and/or

structural walls to resist overturning forces. — 2/FFrcss; 7o KEE e AR o
’ N SORIE FALEES

Computer access floors are braced to resist lareral forces.
—THEZE JEE sor€ (0252 TLe0l TILES |

MECHANICAL AND ELECTRICAL EQUIPMENT (Sec. 10.5.9)

. . . IZDIBAMAIE, TEERE ALE
Equipment is adequately anchored to the structure or foundation. - — /‘,':’;2_;; "2;;_ L‘:;{,U,JG LT

NOT™ PROPERLY 2l L0 ED
Equipment mounted on vibration isolators is equipped with restraints or snubbers to limit

horizontal and vertical motion. — 97 ALwdtyS | KO ZEIRENT ON SOME ETIPrZIIT
Life-safety evacuation mechanical and electrical equipment is properly mounted to

continue operation after an earthquake. — SOMIE FFLE EXrIMNCISHERS SITTTVr o/ Forol S

Miﬂﬁ‘-’-ﬂ{l;é:; l\_;/_??wra BL S0lED (N cagneTT
. . . . 9. ATTR CHED AL .
No pieces of major mechanical equipment are suspended from the structure without

o, 7L,
seismic bracing. - Sosrs cawcern FER KFEWVY FYMFP A7 ELEVATRE prom & {*’fﬁ"‘,iasre
All electrical equipment is positively attached to the structural system.

All equipment supported on access floor systems either is directly attached to the structure

or is fastened to a laterally braced floor system.  Suszrecns 12 VST 7Y ERS e ERE,

PIPING (Sec. 10.5.10)

For fire suppression piping (e.g., sprinkler system piping including standpipes), risers are

anchored and braced with {lexsble couplings to allow for building drift and floor movement

due to building configuration or seismic separation.

Gas and oil piping is anchored and braced. — AWADREy Bui Aol BeicEP LATEZILY
. 3

Shutoff devices are provided at building utility interfaces to shut off the flow of gas, high
lemperature energy, etc., in the event of earthquake-induced failure,

Mo pipes cross seismic joints without a flexible connector.

No pipes are supported by other pipes.

T @ No pipe sleeve wall opening has a diameter of less than about 2 inches larger than the

pipe.  SOME P E HEs NO SCEEVES |

T @ There are no unrestrained one-side C-clamps that support major piping.

(1)

¥

DUCTS (Sec. 10.5.11)

Stair nressurizatinn and smnke enntral ducts are hraced to resist horizontal and vertical
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- HAZARDQUS MATERIALS (Sec. 10.5.12)

. . . . T7EE &= A
Compressed gas cylinders are restrained against motion. — %5/3224 ”/ng‘gzi;{—
Laboratory chemicals stored in breakable containers are restrained from falling by latched
doors, shelf lips, wires, or other methods. Al

Piping containing hazardous materials is provided with shut-off valves or other devices to
prevent major spills ar leaks.

ELEVATQORS (Sec. 10.5.13)

All clements of the elevator support system are anchored and configured to resist lateral
seismic forces.

With the elevator car and/or counterweight located in its most adverse position in relation
to the guide rails and support brackets, the horizoatal deflection will nat exceed 1/2 inch
between supports and horizontal deflections of the brackets will qot exceed 1/4 inch.

Snag points created by rail brackets, fish plates, etc., are equipped with guards to prevemt
the snagging of relevant moving elements.

The clearance between the car and counterweight assembly and between the
counterweight assembly and the hoistway enclosure or separator beam is not less than 2
inches.  VERYy priFeens T citERk 4

Cable retainer guards on sheaves and drums are installed to inhibit the displacement of
cables.

A retaiger plate is provided at the top and bottom of both car and counterweight.

The clearance between the faces of the rail and the retainer plate does not exceed 3/16
inch. ‘

The maximum spacing of the brackets that tie the counterweight rail to the building
structure does not exceed 16 feet.

An intermediate spreader bracket is pravided for tie brackets spaced greater than 10 feet

and two intermediate spreader brackets are provided for tie brackets spaced greater than
14 feet.

The elevator motor is restrained by the vibration isolator system. ~ #0776 AL SEE
W FIH frook-

','q ?2 bo -
The clevator control panel is anchored at top and bottom. (ELEY4 ERYPHENT 2ot
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These buildings are similar to Type 3 buildings except that th

e vertical cornponents of the lateral-farce-
resiszing systam are braced frames rother than moment frames.

parentheses at the end of the statcment.

Be adviscd that the numerical indices preceded by an asterisk () in thise stitements arg
based on high seismicity (4, = 0.4). Adjustments are reasonable for lower seismicity, The
appropriate adjustment is not necessarily a direct ratio of seismicity. i+ 0 e T s

BUILDING SYSTEMS

F  LOAD PATH: The structure contains a complete load path for seismic force effects from

any horizontal direction that serves to transfer the inertial forces from the mass to the

foundation (NOTE: Write a brief description of this linkage for each principal direction.)
ﬂ

(Sec.31) E W ol NS ~u o
T Lt el il

A
a
REDUNDANCY: cﬁ‘hn structure will remain laterally stable afier the failure of any single
clement. (Sec. 32)

F WEAK STORY: Visual observation or a Quick Check indicates that there are no
significant strength discontinuities in any of the vertical elements iu the lateral-force-

resisling system; the story strength at any story is not less than 80 percent of the strength
of the story above. (Sec. 33.1)

@ 06 6

F  SOFT STORY: Visual observation or a Quick Check indicates that there are no
significant stiffness discontinuities in any of the vertical elements in the lateral-forcs-
resisting system; the lateral stiffness of a story is not less than 70 percent of that in the

story above or less than 80 percent of the average stiffness of the three stories above.
(Sec. 332)

F GEOMETRY: There are no significant geometrical irreguiarities; there are no setbacks
(Le., no changes in horizontal dimension of the lateral-force-resisting system of more than
30 percent in a story relative to the adjacent stories). (Sec. 333)

MASS: There are no significant mass irregularities; there is no change of effective mass
of more than 50 percent from one story to the next, excluding light roofs, (Sec. 33.4)

F VERTICAL DISCONTINUITY: All frames are continuous to the foundation. (Sec.
.335)

& &
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distance berween the story center of rigidity and the stary ceater of mass is greater than
20 percent of the width of the structure in either major plan dimension. (Sec. 33.6)

'DETERIORATION OF STEEL: There is no significant visible rusting, corrosion, or

other deterioration in any of the steel elements in the vertical or lateral-force-resisting
systems. (Sec, 3.53)

BRACED FRAMES

STRESS CHECK: The building satisfies the Quick Check of the stress in the diagonal
bracing. (Sec. 6.1.1)

STIFFNESS OF DIAGONALS: All diagonal elements required to carry compression
have XI/r ratios less than 120. (Sec. 6.1.2)

TENSION-ONLY BRACES: Tension-only braces are not used as the primary diagonal
bracing elements in structures over two stories in height. (Sec. 6.1.3)

CHEVRON BRACING: The bracing system does not include chevron, V-, or K-braced
bays. (Sec. 6.1.4)

CONCENTRIC JOINTS: All the diagonal braces frame into the beam-column joints
concentrically. (Sec. 6.1.5)

CONNECTION STRENGTH: All the brace connections are able to develop the yield
capacity of the diagonals. (Sec. 6.1.6)

COLUMN SPLICES: All column splice details of the braced frames can develop the
column yicld capacity. (Sec. 6.1.7)

DIAPHRAGMS

PLAN IRREGULARITIES: There is significant tensile capacity at re-entrant corners or
other locations of plan irregularities. (Sec. 7.1.1)

REINFORCING AT OPENINGS: There is reinforcing around all diaphragm openings
larger than 50 percent of the building width in either major plan dimension. (Sec. 7.1.3)

OPENINGS AT BRACED FRAMES: Diaphragm openings immediately adjacent to the
braced frames extend less than 25 percent of the length of the bracing. (Sec. 7.1L5)
CONNECTIONS

TRANSFER TQ STEEL FRAMES: The method used to transfer diaphragm shears to

the steel frames is approved for use under lateral loads. (Sec. 83.2)






STRUCTURAL CALCULATIONS
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XISTING SURFACE - FLE

TIP PENETRATION BELOW E

734~ .

80 . ! . '

- DRILLED CAST -IN-PLACE CONCRETE PILES

S:

1. The indicated capacities are far dead plus live locds
and may be increased by one-hnalf for total design locds
including seismic forces. :

2 The iﬁd.fcar'éd c‘c:p_a'c'ities are besed on the strengrh of

. the supporting sdil; the structural capdcity of the pile
maferial may impose further limitafions.~ '

3. For uplift capacities use one-ha!f of the indicated

" downward capacity {neglecring the ane-half increase].

4.+ Piles in's':c_i:l.f.e-d in groups.shall be spaced no closer than
three diameters center to center.

5. The {‘enérvi;ai_s'n_éwn are for average soil conditions

os encountered in Boring 4 and in the test piles,
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Column Properties

iD TYPE ' IMAT DMAJ DMIN TF TW
RJ RIMAJ RIMIN
for User; A AMAJ AMIN J
IMAJ IMIN SMAJ SMIN
ZMAJ ZMIN RMAJ RMIN
for Variable: v L1 L2 L3
1D1 D2 D3 D4
1 W10X88 1 Steel 0 1] 0] o]
1 1 1
2 W10X77 1 Steel 0 0 0 0
1 1 1
3 W10X68 1 Steel ] 0 0 0
1 1 1
4 W10X80 1 Steel 0 0 0 0
1 1 1
5 W10X54 1 Steel 0 0 0 0
‘ 1 1 1
6 W10X49 1 Steel 0 0 0 0
1 1 1
7 W10X45 1 Steel 0 0 0 0
1 1 1
8 W10X39 1 Steel 0 0 0 0
1 1 1
g W10X33 1 Steel 0 0 0 0
1 1 1



Beam Properties

D

AW N

10
i

12

13

14

ITYPE

W24X55
W21X44
W18X40
W18X35
W16X50
W16X40

W16X36

W16X31
W16x26

- W14X30

W14X26
W14X22
W10X33
wax18

" IMAT

TF
for User:

for VVarable:

1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
g
1 Stesl
0
1 Steel
Q0
1 Steel
0

O0000000000000000000000OCO0OOoOO0D

DAMAJ
RJ

IMIN
ZMIN

1D2

0= O=m D= 00= 0= 0~ 0==20=204 Q0200200

DMIN
RIMAJ

BhEes

= 0= 00200202 0=20=0=2020~2020-20



Brace Properties

i ITYPE

1 2L4X4axX5He
2 2L6X4X1/2
3 2L 6X4X3/8
4 2L4X4X3/8
5 2L 4X4X5/16

IMAT
RJ
for User:

1 Steel
1
1 Steel
1
1 Steel
1
1 Steel
1
1 Steel
1

DMAJ
RIMAJ

,PORORO020 20 g§>
e

DMIN

RIMIN

z<p

TF

AMIN
SMAJ
RMAJ

SMIN
RMIN

o o O



Column Properties

D ITYPE
1 W10X88
2 W10X77
3 W10X68
4 W10X60
5 W10X54
6 W10X49
7 W10X45
8 W10X39
| 8 W10X33

IMAT

for User:

for Variable: '

1 Steei
1 Steei
1 Steel
1 Steel
1 Steel
1 Steel
1 Steel

1 Steel

1 Steel

DMAJ

MAJ

£

v

g

= 0= 00+ 020020200

SO0 002020020~ 0-+0

TF
RIMIN
AMIN
SMAJ

D3

U e G U, RN o, RN . ST o, R B, RN . T, R Y

SMIN
RMIN

ID4



Beam Properties

D

10

11

12

13

14

ITYPE

W24X55
W21X44
W18X40
W18X35
W16X50
W16X40
W16X36
W16X31

W1iEX26 -

W14X30
W14X26
W14X22
W10X33
Wsx18

‘IMAT

TF
for User:

‘ for VVariable:

1 Steel
0
1 Steal
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steal
0
1 Steel
0
1 Steel
0
1 Steal
0
1 Steel
0
1 Steel
0
1 Steel
0
1 Steel
0
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Brace Properties

1D

ITYPE

2L4X4X5/16
2L6X4X1/2
2L8X4X3/8
214X4X3/8
21.4X4X5M16

MAT
RJ
for User:

1 Steel
1
1 Steel
1
1 Steel
1
1 Steel
1
1 Steel
1

DMAJ
RIMAJ

N P R, R Y ggp
e

DMIN
RIMIN

. IMIN

=

N e PR o P N o, G, RO |

AMIN
SMAJ
RMAJ

SMIN
RMIN



Deficiency Hazard Level

Implementation & Mitigation

a) Structural (directly related to building structure capacity to support seismic forces):

soil problems could be solved w/some difficuity

pier system could be reinforced w/ditficulty

remove unused/unecessary equipment

reinforce floors w/ in-plane diagonal bracing

add roof bracing to strengthen roof diaphragm

Soil Liquefaction Potential high hazard
Overstressad foundation high hazard
Excessive roofffloar load high hazard
Inadequate floor diaphragm high hazard
Weak flat roofs high hazard
Insufficient diagonai bracing high hazard

provide diagonal bracing to strengthen frame

Poor steel frame connections  high hazard

could be strengthened w/some difficulty

Exterior Wall Panels medium hazard

panels could be strengthened or replaced

Unbraced Parapats medium hazard

provide bracing at sharter spans

b) Non-Structural (Non-structural building components or part of other structures in the building)

Floor-mounted equipment high hazard

improve equipment anchorage & supparts

Roof piatiorms/catwarlks high hazard

strengthen to avoid vibrations

Duct fateral bracing medium hazard

strengthen to avoid vibrations

No partition wall seismic joints  medium hazard

could readily be added

Na partition wall [ateral bracing  medium hazard

could readily be added

No clg compression support  medium hazard

could readily be added

Glazing at entranca medium hazard

glass could be readily replaced

Staircases & railing medium hazard

could be readily strengthened

No ceiling seismic joints medium hazard

could readily be added

No clips on ceiling tiles low hazard

could readily be added

Light Fixtures Poorly Attached low hazard

could be readily strengthened

Light fixt./clg separate support low hazard

could readily be added

Light fixt., stem support low hazard could readily be added

Piping, bents low hazard provide more anchorage (clamps & supports)
Unssal firewalls low hazard could readily be fixed

No pipe flexible joinis low hazard could readily be added .




Qakiand, CA 94612 | |
(510) 835-4330 ONIZUK|A AlR SITATION
|
27-Jan-98 COST ESTIMATE FOR
| | | Alsi)= 170,000
BUILDING 1003
PROJECT CONSTRUCTION BUDGET 14,792,400
Cost/sf| 87
a} Structural
Soil Liquefaction Potential, grout injection 600 cY 500 300,000
Qverstressed foundation, reinforce piles 20 EA 10,000 200,000
Excess rooffloor load, remove 1 LS 250,000 250,000
Inadequate floor diaphragm, add bracing 133,000 SF 30 3,990,000
Weak flat roofs, add roof bracing 37,000 | SF 25 925,000
Insufficient frame diag. bracing, add bracing 80,200 | SF 20 1,604,000
Reinfarca steal frame connactions 1 LS 950,000 950,000
Partial replacement of heavy ext. wall panels 80,200 { SF | 40 3,208,000
Unbrace parapets, reinforce 1 LS 50,000 50,000
Subtotal (a) 11,477,000
b) Non-Structural
Roof catwalks, reinforca 1 L3 5,000 5,000
No partition wail seismic joints, add joints 1 LS 48,000 48,000
No partition wall lateral bracing, add bracing 1 LS 24,000 24,000
No clg compression support, add support 1 LS 60,000 60,000
No ceiling seismic joints, add joints 1 LS 15,000 15,000
No clips on ceiling tiles, add clips 1 LS 30,000 30,000
Light Fixtures Poorly Attached, reinforce 200 Ea 100 20,000
Light fixt./clg separate support, add support 200 Ea 150 30,000
Roof piping & bents, add anchors 1 LS 15,000 15,000
No pipe flexible joints, add joints 1 LS 16,000 16,000
Subtotal (b) 263,000
Subtotal(a+b) 11,740,000
c) Finishing Cost 10%| of {a+h) 587,000
Subtotal (a+b+c) 12,327,000
d) Project Cost (A/E, CM, etc) 20% of Yat+b+c) 2,465,400
TOTAL . seTmEs T




APPENDIX D

DATA BASE
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APPENDIX E

PROJECT DIRECTORY



CLIENT:

USAF ONIZUKA AIR STATION

750TH CONTRACTING FLIGHT/LGCC
1080 Lockheed Way, Box 039
Sunnyvale, CA 94089-1234

(408) 752-3057 Phone

(408) 752-3862 Fax

Patricia D. Thompsan, Coniracting Officer

Tony B. Galam, Contract Administrator

Loretta Sung, Chief of Design

Marcella Bailey, Project Engineer

Bertha Roman, Project Engineer

Gene Inserto, Security Escort and Base Photographer

ARCHITECTS/ENGINEERS:

MARISCAL ENGINEERING
1634 Franklin Strest
QOakiand, CA 94612

(510) 839-4330

Francisco Mariscal, P.E., Principal, Project Engineer and Manager
Nick Pal, P.E., Ph.D., Structural/Gectechnical Engineer

Al Masso, P.E., Ph.D., Civil/Geatechnical Engineer

Torna Goncerenko, P.E., S.E., Structural Engineer

Jose Vallenas, Ph.D., Civil/Structural Engineer

Scatt Sparling, E.I.T., Civil/Structural Staff Engineer

Anthony Diaz, Drafter

Carlos Guzman, Drafter

Hilary Mullins, Editor ‘

Maria Elena Lapez, Report Praduction & Coordination





