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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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EXECUTIVE SUMMARY
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

Executive Summary

This Seismic Evaluation Report summarizes Tier I evaluations for 41 buildings at
Lawrence Livermore National Laboratory in accordance with ASCE 31 Life Safety
criteria for a 10% in 50 year earthquake. This group of buildings represents the
remaining buildings on the LLNL campus that 1) have not been evaluated in the past, and
2) have not been exempted by evaluation according to the Executive Order 12941 (EO
12941) requirements.

Within the 41 buildings, there are 90 seismically independent building sectors.
Evaluation results are:

e 33 building sectors are exempt from evaluation based on standard exemptions
included in EO 12941. These building sectors are not included in the LLNL seismic

mitigation program.
e 20 building sectors meet the structural Life-Safety criteria of ASCE 31.
e 34 building sectors do not meet the structural Life Safety criteria of AS CE 31.
e 3 building sectors were not evaluated due to lack of available structural drawings.

Evaluation of nonstructural component bracing was not included in the scope of this
evaluation.

The 57 building sectors that are not exempt from evaluation are recommended to be
included in the LLNL seismic mitigation program. The seismic mitigation program at
LLNL is based on a prioritization system to evaluate and strengthen buildings to meet the
Life-Safety performance objective in a 10% in 50 year earthquake. Recommendations
for prioritization of seismic evaluation and strengthening work are based on observed
behavior of similar buildings in past earthquakes, with the more vulnerable buildings
given a higher prioritization.

This evaluation report contains cost projections for the 57 building sectors recommended
to be included in the LLNL seismic mitigation program based on FEMA 156 and 157
methodology. These cost projections are based on historical cost data for the seismic
strengthening of buildings. We recommend preparing concept level strengthening
schemes as the basis for developing construction budgets.

iv September 30, 2003
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1.0: INTRODUCTION
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

1.0 Introduction

This Seismic Evaluation Report summarizes Tier 1 seismic evaluations of 41 buildings at
the Lawrence Livermore National Laboratory (LLNL) performed as part of the LLNL
seismic mitigation program. To date, all other buildings on the LLNL campus have had a
seismic evaluation performed or have been exempted from evaluation by LLNL in
accordance with the requirements of Executive Order 12941 (EO 12941) titled "Seismic
Safety of Existing Federally Owned or Leased Buildings". Evaluation of non-structural
component anchorage was not part of the scope.

There are 90 seismically independent building sectors within the group of 41 evaluated
buildings included in this report. Each building sector was screened in accordance with
the requirements of EO 12941, and if required, evaluated in accordance with the life
safety requirements of ASCE 31, “ASCE Standard — Seismic Evaluation of Existing
Buildings™. This report includes the following:

1. Background information on the past seismic evaluations and the current seismic
mitigation program at LLNL (Section 2).

2. Summary of site information, including seismicity (Section 3),

3. Summary of seismic screening and evaluation results for the 90 building sectors
(Section 4):

4. Recommendations for prioritization of building sectors for the LLNL seismic
mitigation program based on observed structural performance of similar buildings in
past earthquakes (Section 5).

5. Cost projection to strengthen building sectors to meet Life-Safety performance level
based on the methodology of FEMA 156 and 157, "Typical Costs for Seismic
Rehabilitation of Existing Buildings" (Section 6).

6. Collection of building data in a standardized format. Building data includes building
size, year constructed, description of structural system, identification of potential life
safety deficiencies (if any), and preliminary seismic mitigation recommendations.
See Appendix A, B, and C.

The scope of work in this evaluation included the following:

1. Coordination with LLNL personnel to obtain drawings for each non-exempt and non-
evaluated building. The drawings were the basis for the seismic evaluations.

2. A walkthrough of each building to confirm that the available drawings properly
identify the extent of the building, and to observe whether significant building
modifications have occurred.

Agﬁgenkolb 5 September 30, 2003

p\project.a02\000.099\a20047.08\desk\031006rpt-lini draft.doc



2.0: BACKGROUND
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

2.0 LLNL Seismic Mitigation Program Background

The seismic mitigation program at LLNL was initiated in 1996 to meet the requirements
of EO 12941. EO 12941 required each federal agency to develop an inventory of its
buildings and to estimate costs of mitigating unacceptable seismic risks in those
buildings. In September 1998, LLNL submitted to the Department of Energy (DOE) an
electronic database with building inventory information and a report titled “Supporting
Documentation on the Implementation of EO 12941”. A summary report for LLNL
building evaluations was prepared by Degenkolb in October 1998 titled “Seismic
Evaluation for Compliance with Executive Order 12941,

At the time of the 1998 EO12941 Report, there were a total of 534 buildings included in
the LLNL facility database (not including multiple building sectors). Prior to the start of
this evaluation, 449 of those buildings were exempt and 85 were non-exempt. 44 of the
non-exempt buildings were previously evaluated. The remaining 41 non-exempt
buildings make up the scope of this seismic evaluation report.

The minimum standard for evaluation and mitigation of seismic risks for federal
government buildings is defined by RP4 and RP®6, titled "Standards of Seismic Safety for
Existing Federally Owned or Leased Buildings", which was developed by the
Interagency Committee on Seismic Safety in Construction (ICSSC). RP6 is the update to

~RP4, which incorporated new knowledge in earthquake engineering gained from research
and from observed performance of structures in recent earthquakes.

The primary objective of RP4/RP6 is to reduce the life-safety risk to occupants and to the
public. Life-Safety is defined as the minimum performance level appropriate for Federal
Buildings. Life-Safety building performance is described as “building performance that
includes significant damage to both structural and nonstructural components during the
design earthquake, though at least some margin against either partial or total structural
collapse remains. Injuries may occur, but the level of risk for life threatening injury and
entrapment is low. People will likely be unable to reoccupy the building for continuous
use until structural repairs are completed.”

The seismic mitigation program at LLNL is based on a prioritization system to evaluate
and strengthen buildings to meet the life safety performance level. We understand the
prioritization system considers expected seismic performance as well as building
occupancy level. The duration of the mitigation program will likely depend on the
availability of funding, resources, schedule to perform the rehabilitation work, and
opportunity planning to coincide with other work. Attributes of the LLNL seismic
mitigation program are:

o Buildings that are “exempt” do not require further evaluation or mitigation to comply
with the minimum Federal Standard for seismic safety and therefore are not included
in the LLNL seismic mitigation program.

_ngxgenkolb 6 September 30, 2003
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2.0: BACKGROUND
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

e Buildings that are “non-exempt” and have been shown by evaluation to not meet
structural life safety standards of RP4/RP6 are prioritized based on observed
performance of similar buildings in past earthquakes. The highest priority is for
buildings that are considered “exceptionally high risk” and seismic mitigation is
mandated by RP6.

e Buildings that are “non-exempt” and have been shown by evaluation to meet the
structural life safety standards of RP4/RP6 are considered a low priority. Mitigation
of nonstructural deficiencies will proceed as part of the ongoing facility maintenance
program.

e In addition, RP6 requires seismic mitigation of “non-exempt” buildings when certain
trigger events occur, such as changes in facility use, major building alterations, or
when the building experience earthquake related damage.

See Appendix F for the Degenkolb letter dated June 3, 2003, which provides further
description of seismic mitigation program at LLNL.

p:\project.aOZ\OO0.099\a20047.08\desk\031 006mt-linl draft.doc
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LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

3.0 Site Information

3.1 General Site Description

The Lawrence Livermore National Laboratory is located east of Livermore, California,
along the Diablo foothills of the San Francisco Bay Area. The campus is located at the
southeastern edge of the city of Livermore and the easternmost edge of Alameda County.

According to the geotechnical report by John A. Blume & Assoicates dated 1971, the
LLNL site is "underlain by poorly consolidated sandy clay at the surface and dense sands,
gravels and some hard clay to a depth in excess of 400 feet." We understand that LLNL

has classified this soil type as Sp.

There are four major active faults that pass through the Bay Area and have historically
produced earthquakes strong enough to cause structural damage at LLNL. These faults
are the San Andreas fault, the Hayward fault, the Calaveras fault, and the Greenville
fault, which are 35, 17, 10, and 3 miles away, respectively.

The buildings evaluated are located either at the LLNL Main Site (Site 200) or the LLNL
Off-Site (Site 300).

8 September 30, 2003
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3.2 Site Plan

LLNL Site Plan
All Quadrants

A\ Degenkolb 9 September 30, 2003
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3.0: SITE INFORMATION
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

3.3 Site Seismicity

The basis for evaluation of the LLNL buildings is the spectral response accelerations with
a 10% chance of exceedence in 50 years. This is equivalent to an earthquake with a 474-
year return period. The shaking values were obtained from the seismic hazard maps,
which show values of 5% damped, spectral response accelerations with a 10% chance of
exceedence in 50 years. This spectral response acceleration is modified to account for

Site Class effects.

The response spectrum and corresponding parameters are shown on the following page.
The appropriate portions of the response spectrum were used to evaluate the structures.
For comparison, the 2% in 50-year earthquake response spectrum, the 5% in 50-year
earthquake response spectrum and the 50% in 50-year earthquake response spectrum are
also shown. These were not used for the building evaluations and are shown for

information only.
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Figure 2.1 - Site Response Spectra
Spectrum Paraméters
Site Class: D
Fa: 1.00
Fv: 1.50
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4.0 SEISMIC EVALUATION
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4.0 Seismic Evaluation
4.1 Procedure
The procedure for the seismic evaluation of the 41 buildings was as follows:

+ Reviewed the 1998 Seismic Evaluation Report and the 2003 Seismic Mitigation and
Prioritization Study by Degenkolb Engineers.

« Performed a walkthrough of each of the 41 building. During the site visits a total of
90 seismically independent building sectors were identified.

o Identified building sectors that meet the standard exemptions of RP6 and do not
require evaluation or mitigation.

+ Obtained drawings from LLNL personnel for each evaluated building sector.

» Reviewed reports, drawings and calculations from past evaluations of the non-
evaluated and non-exempt buildings. The only available past evaluation data for
review was for Building 326.

«  Prepared building descriptions and building data sheets for each evaluated building
sector. See Appendix A.

« Performed a Tier I seismic evaluation in accordance with ASCE 31 for a 10% in 50
year earthquake and identified potential structural deficiencies with respect to the Life
Safety performance level for each building sector. Life Safety deficiencies are
identified in the building data sheets in Appendix A.

« Identified preliminary strengthening schemes or mitigation measures each evaluated
building sector. Narrative strengthening recommendations are included in the
building data sheets in Appendix A.

4.1 Results

Exempt Building Sectors

33 of the 90 building sectors are exempt from seismic evaluation based on the standard
exemptions allowed by EO 12941. The exemptions are for buildings that have been
recently constructed, buildings that are small and have a type of lateral system with low
vulnerability in earthquakes, or have low occupant usage. These building sectors are not
part of the LLNL seismic mitigation program:

Building Exemption | Description

165, Research Building | E3 Steel light frame less than 3,000 sq. ft.

165, Optical Laboratory | E3 Steel light frame less than 3,000 sq. ft.

! 11
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LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

166B E3 Steel light frame less than 3,000 sq. ft.

166E E3 Steel light frame less than 3,000 sq. ft.

166F E3 Steel light frame less than 3,000 sq. ft.

3203 E3 Wood/Steel light frame less than 3,000 sq. ft.

292, Addition #1 NA No longer exists

292 Addition #2 NA No longer exists

327, Room 1275 E3 Steel light frame less than 3,000 sq. ft

4675, Addition #2 E3 Wood light frame less than 3,000 sq. ft.

4675, Addition #3 E3 Wood light frame less than 3,000 sq. ft.

805 E8 Remaining useful life less than 5 years.
According to LLNL Planned Relocation to
EMPC complex within 5 years.

807 E8 Remaining useful life less than 5 years.
According to LLNL Planned Relocation to
EMPC complex within 5 years.

806, Original Building ES8 Remaining useful life less than 5 years.
According to LLNL Planned Relocation to
EMPC complex within 5 years.

806A, Lunch Room E8 Remaining useful life less than 5 years.

Addition According to LLNL Planned Relocation to
EMPC complex within 5 years.

806B E8 Remaining useful life less than 5 years.
According to LLNL Planned Relocation to
EMPC complex within 5 years.

812B E3 Small metal building less than 3,000 sq. ft.

812C, Part 1 E3 Small metal building less than 3,000 sq. ft.

812C, Part 2 E3 Small metal building less than 3,000 sq. ft.

812 Cooling Tower El Non-building structure incidental human
occupancy

817B, Press Building E3 Steel light frame less than 3,000 sq. ft.

M\ Degenkolb

12 September 30, 2003
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4.0 SEISMIC EVALUATION
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

817D, Machinery E3 Small metal prefabricated building less than

Building 3,000 sq. ft.

817E, Press Building E3 Small metal building less than 3,000 sq. ft.,
no longer in use

817G E3 Steel light frame less than 3,000 sq. ft.

817H E3 Steel light frame less than 3,000 sq. ft.

817 Cooling Tower E3 Non-building structure

818C E3 Steel light frame less than 3,000 sq. ft.

836, Solvent Storage NA No longer exists

Building

836, Shaker Building NA Underground Structure

851, Increment #1 NA Underground Structure

Bunker Modification

851, Increment #2 NA Underground Structure

Bunker Modification

851B E3 Steel light frame less than 3,000 sq. ft..

851D El Non-building structure — Incidental Human
Occupancy

Evaluated Building Sectors that Meet Structural Life Safety Standards

20 of the 90 building sectors were evaluated and meet the structural Life-Safety
performance criteria of ASCE 31, "ASCE Standard - Seismic Evaluation of Existing
Buildings" for a 10% in 50 year earthquake. These building sectors are considered a low
priority in the LLNL seismic mitigation program, with mitigation of nonstructural
deficiencies proceeding as part of the ongoing facility maintenance program. The
following building sectors are included in this category:

166A* 281 (South 8I2FE 519B*
Addition)
166D* 292 817A 836A
181 (Increment 2) 810B 825 851C
253(original Bldg) | 298%* 817C 850
A\ Degenkold 1 oo 220




4.0 SEISMIC EVALUATION
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

253 (Addition) 802A 817F 851

* Buildings have potential deficiencies expected to be mitigated by detailed evaluation.
** Rating is pending completion of retrofit project currently underway.
Evaluated Building Sectors that Do Not Meet Structural Life Safety Standards

34 of the 90 building sectors were evaluated and do not meet the structural Life-Safety
performance criteria of ASCE 31 based on the Tier I evaluation for a 10% in 50 year
earthquake. Detailed evaluations were not performed as part of this scope of work. It is
possible that some potential deficiencies identified by the Tier I evaluation would be
eliminated based a detailed evaluation. These buildings are part of the LLNL seismic
mitigation program. Recommendations for prioritization are given in Section 5 of this
report. Potential structural deficiencies are identified on building data sheets in Appendix
A. The following building sectors are included in this category:

041 (Office Area) 233 4675 Original & 827A
Addition #1

041 (Warehouse) 253 (Increment 2) 515 827D

115 (Original) 281 (Original) 519A 827E

115 (Addition) 322 809 833

115 (Vault) 326 810A 836B

116 327 810C 836D

117B 362 817C 870

165 (Annex) 363 818A

166C 435 826

Buildings 805, 806 Original, 806A, 806B and 807 do not meet Life Safety by evaluation.
These buildings are exempt because functions are planned for relocation to the EMPC
complex within the next 5 years according to LLNL.

Non Evaluated Building Sectors

Many of the building sectors did not have structural drawings available for review, but
evaluations were completed based on observation of the structural system on the initial
site visit. Evaluations for the following three buildings without available drawings could
not be performed within the scope of this project. We recommend detailed site
investigation of the following building sectors.

}A;@genkolb 14 September 30, 2003
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117A 117C 435 (High Bay
Mezzanine)
!Agﬁgenkolb 15 September 30, 2003
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5.0 SEISMIC PERFORMANCE RATING
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

5.0 Recommended Prioritization

The seismic mitigation program at LLNL is based on a prioritization system to evaluate
and strengthen buildings to meet the Life-Safety performance objective in a 10% in 50
year earthquake. The framework for the prioritization system has recently been
developed and is summarized in the June 6, 2003 letter by Degenkolb Engineers. See
Appendix D. Recommendations for prioritization of seismic evaluation and
strengthening work is based on observed behavior of similar buildings in past
earthquakes, with the more vulnerable buildings given a higher prioritization. The
prioritization system has five classifications (Class A to Class E) as described below.

Thirty-three of the 90 building sectors reviewed as part of this evaluation are exempt
from evaluation and strengthening according to EO12941 and are not included in the
LINL seismic mitigation program. Fifty-seven of the 90 building sectors are included in
the LLNL seismic mitigation program, with recommended prioritization classifications
described below.

The recommendations for prioritization of seismic evaluation and strengthening work and
descriptions of expected damage state are for an earthquake at the LLNL site with a 10%
chance of exceedance in 50 years; an earthquake with a return period of 474 years. The
buildings at LLNL have not been exposed to such a large earthquake in the past.
However, they were exposed to a moderate sized magnitude 5.6 earthquake on January
24, 1980. According to the Consortium of Organizations for Strong-Motion Observation
Systems the epicenter was in Clayton, California, approximately 10 miles North of
Livermore. A peak ground acceleration of .125g was measured in this event by
instrumentation at Veterans Hospital in Livermore, approximately 16 miles from the
epicenter. Using attenuation equations developed by Boore, Joyner and Fumal, the peak
ground acceleration (PGA) at the LLNL site during that earthquake is estimated to be
between 0.15g and 0.20g. This represents an earthquake at the LLNL site with an
approximate return period of between 75 and 100 years. It has been reported that the
LLNL buildings sustained only minor damage in that earthquake.

5.1 Class A - Highest Priority Buildings (Zero Building Sectors)

No building sectors in this evaluation are placed in Classification A for "Exceptionally
High Risk" buildings. Exceptionally high risk buildings do not meet the Life Safety for a
10% in 50 year earthquake and were defined in the 1998 evaluation on the basis that a)
they have a structural system known to be especially vulnerable to earthquake induced
damage, or b) they have a combination of high occupancy and high seismic risk in
accordance with Approach A in the DOE Management Plan. Class A buildings have the
potential for collapse and are required to be evaluated and strengthened according to RP6.

16 September 30, 2003
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5.2 Class B - High Priority Buildings (8 Building Sectors)

Eight building sectors in this evaluation are placed in Classification B for High Priority
buildings. High Priority buildings do not meet Life Safety and may sustain heavy
damage and possibly local collapse conditions in a 10% in 50 year earthquake. A margin
against complete collapse is expected based on observed structural performance of
similar buildings in past earthquakes. Based on a Tier I rapid seismic evaluation,
buildings included in this classification are:

115 (Original) 166C 327
115(Addition) 253 (Increment 2) 435
116 326

RP6 currently does require action for these buildings unless they are exposed to trigger
events such as a change in facility usage or a major building alteration. We recommend
these buildings be evaluated and strengthened to life-safety as an "active" part of the
LLNL seismic mitigation program. We recommend LLNL to determine the cost to
strengthen these buildings, obtain funding and strengthen these buildings as funding
becomes available.

5.3 Class C - Medium Priority Buildings (26 Building Sectors)

Twenty-six building sectors in this evaluation are placed in Classification C for Medium
Priority buildings. Medium Priority buildings do not meet Life-Safety and have the
potential to sustain "life threatening damage" affecting people in the vicinity of where the
damage occurred in a 10% in 50 year earthquake. Complete collapse of these buildings is
not likely. Based on a Tier I rapid seismic evaluation, buildings included in this
classification are:

041 (Office) 322 809 827D
041 (Warehouse) 362 810A 827E
115 (Vault) 363 | 810C 833
117B 4675 818A 836B
165 (Annex) 515 826 836D
233 519A 827A 870
281 (Original) 827C

We recommend strengthening of these buildings as they are remodeled or modernized, or
as seismic mitigation funding becomes available.

A Degenkolb 17 September 30, 2003
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5.0 SEISMIC PERFORMANCE RATING
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5.4 Class D - Low Priority Buildings (20 Building Sectors)

Twenty building sectors in this evaluation are placed in Classification D for Lowest
Priority buildings. These buildings have no structural deficiencies that require mitigation
to meet the structural Life-Safety performance level. The buildings are not exempt based
on EO12941 since nonstructural component bracing evaluations for these buildings was
not included in the scope of work. If present, non-structural bracing deficiencies may
result in life threatening damage due to falling hazards. Building sectors included in this
classification are:

166A 281 (South 810B 825
Addition)

166D 292 | 812E 836A

253 (Original) 298 817A 850

253 (Addition) 519B 817C 851

281 (Increment 2) | 802A 817F 851C

We recommend that non-structural bracing deficiencies be identified and mitigated as
part of ongoing facility maintenance programs for all non-exempt buildings.

5.5 Class E - Non-Evaluated Buildings (3 Building Sectors)

Many of the building sectors did not have structural drawings available for review, but
evaluations were completed based on observation of the structural system on the initial
site visit. Evaluations for the following three buildings without available drawings could
not be performed within the scope of this project. We recommend detailed site
investigation of the following building sectors.

117A 117C 435 (High Bay
Mezzanine)

8
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5.6 Non-Exempt Building Prioritization Matrix

Table 5.1 Non-Exempt Building Prioritization Matrix

Non-Exempt Building Prioritization Matrix - Seismic Life Safety *°

Structural
Classificatio 1 i d Buildi
a ) ™ Lite Safety Recommendations Damage State Performance v Ratlng"ny evaluations) (Tier
nghes‘.t Prlority: Bz'xildings are r'anked'as Potential Catastrophic
No Exceptionally High Risk and require act:v«: Collapse - Does not meet Extremely Poor 10+
A IS ion and mitigation by RP6”. structural Life-Safety
No Potential Collapse - Does not Very Poor 10
meet structural Life-Safety 9
High Priority: Strengthen buildings as an
No "active” part of the LLNL seismic mitigation Very Poor s
program, Determine cost to strengthen, Y 115 (Original) 415 Addition, 116,
B obtain funding and strengthen as funds are Heavy Damage - Does not 166C, 2539' fyos (?52'6 32'7
allocated. RP6 does not currently trigger meet structurat Life-Safety ' {increment #2), ' !
action. 435
7
Medium Priority: Strengthen as buildings )
are remodeled and modernized, or as 6 041 (Office Area), 0?1
seismic mitigation funding becomes ; . (Warehouse), 115 (Magnetic Vault),
available. Life Threatening Damage, 165 (Annex), 233, 281 {Original),
C No collapse notlikely - - Does Poor 5 322, 362, 363, 4675, 515, 519A,
not meet structural Life-Safety| 809, 810A, 810C, 8184, 826, 827A,
827C, 827D, B27E, 833, 8368,
4 836D, 870
Lowest Priority: Mitigate nonstructural
deficiencies as part of the ongoing facility 253 (Original Building), 253
Yes maintenance program. Potential Nonstructural Fair/Good Structural; (,(\’ng:;gz?)’zg? z(lgr;c(rsem;é\ztf)ﬁié
D 3 Deficiencies Only; Meets Potentially Poor 1t03 81le 8'17A ’166A(;3 166!5 " '
Structural Life-Safety Nonstructural 51 98(,7) s 1';'C p 17F’ a25 826’
836A, 850, 851, 851C
Perform on-site detailed observations to
p Tier! i il and
4 N/A prioritize. Buildings have not been 117A, 117C, 435 (High Bay
E evaluated. Mezzanine)
Building Totals = 57

(1) Classifications are used to describe groupings of buildings at LLNL with similar recommendations.

(2) A nonstructural evaluation has not been performed for any of the non-exempt buildings.

(3) Class D buildings are Life Safe for structural performance. They have not had a nonstructural evaluation and are therefore non-exempt.

(4) Buildings have not been evaluated due to lack of information.

(8) RP6 is the current federal regulatory Standard that provides common minimum requirements for seismic safety of existing Federal buildings titled, "Standard of Seismic Safety for Existing
Federally Owned and Leased Buildings”.

(6) The seismic mitigation recommendations are for Life-Safety performarnce only. Buildings that require higher performance levels, including exempt buildings, should be individually evaiuated for

recommended strengthening.

(7) Evaluation of steel moment connections required to confirm buildings meet structural Lite Safety performance level

(8) Rating is pending completion of retrofit project currently underway.

!_Asgggenkolb
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6.0 COST PROJECTIONS
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

6.0 Cost Projections

Cost projections for seismic mitigation of non-exempt buildings have been developed
based on the same approach used as a standard by the DOE in responding to EO 12941.
Cost projections have been developed using information collected by FEMA and
methodology presented in FEMA 156 and 157.

Based on the statistical methodology of FEMA 156 and 157, typical costs are available
for common building types, building sizes, different seismic performance objectives, and
seismicity levels. Typical costs also are provided for nonstructural finishing work (patch
and repair) and project costs (project management, design, and testing).

See Appendix D for a listing of projected costs per building. The mean cost is also
shown in the Appendix. Actual cost of strengthening may vary significantly from the
FEMA 156 based costs. First, based on the statistical methodology included in FEMA
156, actual cost for any one building may vary by up to a factor of 3 to obtain a
confidence level of 75%. For large groups of buildings the statistical variance decreases.
For instance, to get a 75% confidence level for a group of 50 buildings, actual costs may
be 10% to 15% higher. Second, laboratory buildings at LLNL may be inherently more
costly to upgrade than considered in FEMA 156 because of the special laboratory
environment. Therefore, we recommend that the concept level strengthening schemes
and cost estimates for each individual building be developed before construction budgets
are established.

20 September 30, 2003
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APPENDIX A: BUILDING DATA SHEETS CLASS B —~ HIGH PRIORITY BUILDINGS
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

Appendix A Building Data Sheets
Class B — High Priority Buildings

Ag Degenkolb September 30, 2003
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APPENDIX A: BUILDING DATA SHEETS
CLASS B — HIGH PRIORITY BUILDINGS

Building 115, Computer Building

Building 115 is a one-story reinforced masonry bearing shear wall building. The main
building structure was constructed in 3 phases. The roof structure in the first two phases
of construction consists of 2" poured gypsum over 1/2" gypsum board or fiberglass
formboard. The slabs are supported by open web joists, which are supported by interior
and exterior steel wide flange columns and perimeter reinforced concrete shear walls. In
the third phase, the roof structure consists of a lightweight concrete fill over metal deck.
The slab is supported by steel wide flange beams and girders, which are supported by
concrete block walls.

The primary structural deficiencies noted for Building 115 are as follows: 1) The gypsum
board diaphragm cannot adequately transfer seismic loads; 2) There is no apparent out-
of-plane anchorage in the first two phases of construction; and 3) There are no cross ties
in the first two phases of construction.

For the building to meet life-safety requirements, we recommend replacing the gypsum
board diaphragm and adding both out-of-plane anchorage and cross ties where required.



AA_ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

- PRIORITIZATION BUILDING DATA SHEE

BUILDING DATA
1955 (added Bldg 115 B),

Year Built: 1954 Year(s) Remodeled: 1961 (added Bldg 115 AB) UBC Zone: 4~ Type B Near Field
Area (sf): 11,600 Length (ft): 89 Width (ft): 139
No. Stories: 1+Basement Stdry Height:v 17-8" Total Height: 17-8"

CONSTRUCTION DATA

Building 115 A: 2" poured gypsum o/ 1/2" gypsum board supported by open web joists, which span to
WEF columns or concrete block walls at the perimeter.

Building 115 B: 2" poured gypsum of 1" fiberglass formboard supported by open web joists, which span
to WE columns or concrete block walls at the perimeter.

Building 115 AB: 1 1/2" lightweight concrete fill o/ Tufcor 1 5/16" deck supported by WF beams and
girders, which span to concrete block walls or existing walls at Bldgs 115 A or 115 B.

Gravity Load Structural System:

Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" concrete block walls Openings?: Door and window openings

2" poured gypsum o/ 1/2" gypsum board, 2" poured gypsum o/ 1" fiberglass formboard, 1 1/2"

Roof Framing: j; 1+ weioht concrete fill of Tufcor 1 5/16" deck

Intermediate Floor Framing: None
6" concrete floor slab supported by 12"x12" or 12"x14" interior concrete columns (10' in hgt) or exterior

Ground Floor: 10" concrete walls in the basement.

Columns: WF columns
Foundation: Concrete strip footing and spread footings

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse

Type 13 (Reinforced Masonry Bearing Wall
Building w/ Flexible Diaphragm) and Type

System Classification: 14 (Reinforced Masonry Bearing Wall
Building w/ Stiff Diaphragm)

Type 13 (Reinforced Masonry Bearing Wall
Building w/ Flexible Diaphragm) and Type 14
(Reinforced Masonry Bearing Wall Building w/
Stiff Diaphragm)

Open web joists, steel beams, reinforced
concrete block walls; concrete columms and
concrete bearing walls at basement

Open web joists, steel beams, reinforced concrete
block walls; concrete columns and concrete
bearing walls at basement

Vertical Elements:

2" poured gypsum o/ 1/2" gypsum board, 2"

poured gypsum o/ 1" fiberglass formboard, 2" poured gypsum o/ 1/2" gypsum board, 2"
Diaphragms: 1 1/2" lightweight concrete fill o/ Tufcor 1 poured gypsum o/ 1" fiberglass formboard, 1 1/2"

5/16" deck lightweight concrete fill o/ Tufcor 1 5/16" deck

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluaton YEAR: 2003
[Lite Satety/ ASCE 31-02]

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING: 7
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

pi\project.a021000.099\220047.08\calcs\activelworkshts\calculations and summary sheets per building\bidg 115115 bidg summary.doc
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Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: _JEH

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

OTHER DIAPHRAGMS
Building 115 A: 2" poured gypsum o/ 1/2" gypsum board. Building 115 B: 2" poured gypsum o/ 1" fiberglass
Jormboard. Deck is not adequate to transfer seismic loads.. There are no potential life safety deficiencies
identified.

WALL ANCHORAGE
There is no out of plane anchorage for the walls in Buildings 115 A and 115 B.

CROSS TIES
Bar joists serve as the cross ties in the NS direction. There are no cross ties in the EW direction in Buildings 115
and 115 B.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Strengthen the gypsum board diaphragm with diaphragm rod bracing or another method of strengthening
Strengthen the out of plane wall anchorage
Add cross ties in the EW direction in Buildings 115A and 11B

pr\project.a021000.099\a20047 08\calcs\active\workshts\calculations and summary sheets per building\bldg 115\115 bldg summary.doc
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Building Name: Building 115 (A, B, AB)

Date: July 24, 2003

Building Address: Lawrence Livermore National Laboratory

Job Number:

Page: 1 of 3

A20047.08

Job Name: LLNL Prioritization

By: JYF Checked: JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS -

C NC NA
X O 0O
0O 0K
0o 0 KX
O 0 X
O 0 X
O o0X

Comments
BUILDING SYSTEM
4.3.1.1 LOAD PATH: The structure shall contain a minimum of one Building 115 A: 2" poured gypsum o/
complete load path for Life Safety and immediate Occupancy for ~ 1/2" gypsum board supported by open
seismic force effects from any horizontal direction that serves to web joists, which span to WF columns
transfer the inertial forces from the mass to the foundation. or concrete block walls at the
perimeter. At the north elevation, there
is steel frame w/ rod bracing.
Building 115 B: 2" poured gypsum o/
1" fiberglass formboard supported by
open web joists, which span to WF
columns or concrete block walis at the
perimeter. Atthe south elevation,
there is steel frame w/ rod bracing.
Building 115 AB: 1 1/2" lightweight
concrete fill o/ Tufcor 1 5/16" deck
supported by WF beams and girders,
which span fo concrete block walis or
existing walls at Bldgs 115 A or 115 B.
The concrete block walls are doweled into
the concrete bearing walls at the basement
level, which are doweled into the concrete
strip footings. Building 115AB is
connected to Buildings 115 Aand 115 B
with angles and 1/4" fillet welds. Load is
transferred from the Buildings 115 A and
115 B via the diaphragm to the concrete
block walls in Building 115AB. In the
evaluation, the rod bracing is assumed to
take no seismic load.
4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building ~ There are no adjacent buildings.
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.
4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced There are no mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.
4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in One story building
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and immediate Occupancy.
4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in  One story building
any story shall not be less than 70% of the lateral-force-resisting
system stifiness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stifiness of the
three stories above or below for Life Safety and Immediate
Occupancy.
4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of ©One story building

the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

P:\Project. AD2\000.099\420047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 115\115 ASCE Basic RM1.doc
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Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL
BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

BUILDING SYSTEM

X [0 [0 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  The concrete block walls are doweled into

force-resisting system shall be continuous to the foundation. the concrete bearing walls at the basement
level, which are doweled into the concrete

strip footings.

O O B 4.3.25 MASS: There shall be no change in effective mass of more than One story building
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

K [0 [0 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,  Site visit made on 7/30/03. No signs of
shrinkage, splitting, fire damage, or sagging in any of the wood deterioration were observed.
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

X O OO 4.3.3.7 MASONRY UNITS: There shall be no visible deterioration of Site visit made on 7/30/03. No signs of
masonry units. deterioration were observed.

XI [0 [0 4.3.3.8 MASONRY JOINTS: The mortar shall not be easily scraped away ~ Site visit made on 7/30/03. No eroded
from the joints by hand with a metal tool, and there shall be no mortar was observed.
areas of eroded mortar.

K [0 O 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal  Site visit made on 7/30/03. There are no
cracks in wall elements shall be less than 1/8" for Life Safety and ~ cracks >1/8".
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

X 0O [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are at least two lines of shear walls in
direction shall be greater than or equal to 2 for Life Safety and both the longitudinal and transverse
Immediate Occupancy. directions.

[ WK [0 44241 SHEAR STRESS CHECK: The shear stress in the reinforced The maximum shear stress in the concrete
masonry shear walls, calculated using the Quick Check Procedure  block wall is 26< 70 psi in the transverse
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and (EW) direction.

Immediate Occupancy.

X O O 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing TYP- reinforcement in reinforced concrete
steel ratio in reinforced masonry walls shall be greater than 0.002  block walls:
for Life Safety and immediate Occupancy of the wall with the Vertical Reinforcing = #4@32" o.c.:
minimum of 0.0007 for Life Safety and immediate Occupancy in reinforcing ratio = 0.00078 > 0.0007
either of the two directions; the spacing of reinforcing steel shall be  Horizontal Reinforcing = 2#4@48" o.c.
less than 48" for Life Safety and Immediate Occupancy; and all horizontal: reinforcing ratio =0.001 >
vertical bars shali extend to the top of the walls. 0.0007.

Total reinforcing steel ratio =
(0.2*48/3240.4)in*2/(48™8") = 0.002 = 0.002

P:\Project. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 115\115 ASCE Basic RM1.doc
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Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL
BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

CONNECTIONS

O K [0 4.6.1.1 WALLANCHORAGE: Exterior concrete or masonry walls, thatare  There is no out of plane anchorage for the
dependent on the diaphragm for lateral support, shall be anchored ~ Walls in Buildings 115 A and 115 B.
for out-of-plane forces at each diaphragm level with steel anchors,
reinforcing dowels, or straps that are developed into the diaphragm.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

O O K 4.6.1.2 WOODLEDGERS: The connection between the wall panels and the There are no wood ledgers.
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

X' [0 [0 4621 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ 1/2" diameter dowels @ 16” o.c. from slab
for transfer of loads to the shear walls for Life Safety and the to concrete beam and concrete block wall.
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

K O [0 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #4x 40" dowels @ 32" o.c. into the
the foundation for Life Safety and the dowels shall be able to concrete foundation to match vertical
develop the lesser of the strength of the walls or the uplift capacity =~ reinforcing in the concrete biock walls.
of the foundation for Immediate Occupancy.

K O O 464.1 GIRDER/COLUMN CONNECTION: There shall be a positive Steel beams are connected to the WF
connection utilizing plates, connection hardware, or straps between columns w/ bolts and welds.
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31,

P:\Project.A021000.038\A20047 .08\Calcs\Active\Workshts\Caiculations and Summary Sheets per Building\Bldg 115\115 ASCE Basic RM1.doc
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Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

0 O K 4.4.24.3 REINFORCING AT OPENINGS: All wall openings that interrupt ~ Life Safety Performance Level.
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 44244 PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

0 ® [0 45.1.2 CROSS TIES: There shall be continuous cross ties between Bar joists serve as the cross ties in the NS
diaphragm chords. direction. There are no cross ties in the EW

direction in Buildings 115 A and 115 B.

K O O 4.5.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately
adjacent to the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall length for Immediate Occupancy.

X O O 4.5.1.6 OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm
openings immediately adjacent to exterior masonry shear walls shall
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

O O K 45.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant comers or other
locations of plan iregularities. This statement shall apply to the
immediate Occupancy Performance Level only.

O O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O 0O K 4521 STRAIGHT SHEATHING: All straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

I O I ¢ 4.5.2.2 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

[ O K 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

[0 O K 4531 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 fo 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

P:\Project. AD2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 115\115 ASCE Supp RM1.doc
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Building Name: Building 115 (A, B, AB) Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: @ JEH

- ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC NA Comments

DIAPHRAGMS

O X [ 4571 OTHERDIAPHRAGMS: The diaphragm shall not consist of a Building 115 A: 2" poured gypsum o/ 1/2"

system other than wood, metal deck, concrete or horizontal bracing. gYPsum board. Building 115 B: 2" poured
gypsum o/ 1" fiberglass formboard. Deck is

not adequate to transfer seismic loads.

CONNECTIONS

O 0 K 4.6.1.4 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry
walls to wood structural elements shali be installed taut and shall be
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8".

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. AG2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 115\115 ASCE Supp RM1.doc



APPENDIX A: BUILDING DATA SHEETS

Building 115, Addition

Building 115, Addition is approximately 2,000-sq. ft. and is a concrete bearing wall
building. Building 115, Addition is not evaluated because of lack of structural
information. A detailed on-site evaluation is required to conclusively determine the
-structural deficiencies in the building. ‘However, based on our site visit observations,
Building 115, Addition is similar in construction to Building 115, Computer Building.
The deficiencies and recommendations for strengthening identified for Building 115,
Computer Building are also applicable to Building 115, Addition.
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APPENDIX A: BUILDING DATA SHEETS
CLASS B - HIGH PRIORITY BUILDINGS

Building 116 ..

Building 116 is a two-story concrete bearing wall building. The structure consists of a 6"
thick concrete flat slab at the roof and 7" thick concrete flat slab at the floor level. The
slabs are supported by concrete beams, which are supported by interior and exterior
concrete columns and perimeter reinforced concrete shear walls. The shear walls are
located on the East, West and South sides of the building. The North side of the building
consists of only concrete columns.

The potential structural deficiencies noted for Building 116 are as follows: 1) There is no
redundancy in the lateral-force-resisting system in the east-west direction; 2) There is a
significant torsional issue based on the shear wall layout; 3) The concrete columns do not
have ductile detailing to withstand large deformations; and 4) The shear walls in the east-
west direction are overstressed.

For the building to meet life-safety requirements, we recommend adding a brace frame at
the North side of the building, infilling window openings on the East and West sides of
the building, and perform a more detailed analysis of the concrete columns to examine
whether they can withstand seismic demands.
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Building Name: Building 116 Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

| PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1958 Year(s) Remodeled: UBC Zone: 4 —Type B Near Field
Area (sf): 7,500 Length (it): 120"-10" Width (ft): 30-8"
No. Stories: 2 ' Story Height: 104" Total Height: 205"

CONSTRUCTION DATA

6" concrete flat slab at roof, 7" concrete flat slab at floor. Slab is supported by concrete beams, which
Gravity Load Structural System; are supported by interior and exterior 12"x12" concrete columns and perimeter reinforced concrete shear

walls.
Exterior Transverse Walls: 10" concrete shear walls Openings?: Door and window openings
Exterior Longitudinal Walls: 10" concrete shear walls Openings?: Door and window openings

Roof Framing: 6" concrete flat slab supported by 14"x20" concrete beams typ.

Intermediate Floor Framing: 7" concrete flat slab supported by 23"x18" concrete beams typ.

Ground Floor: 5" slab on 7" pervious fill w/ 6x6-6/6 EWWF -

Columns: 12"x12" concrete columns

Foundation: Concrete strip footing and spread footings

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
Type 9 (Concrete shear wall building w/ Type 8 (Concrete shear wall building w/ stiff
System Classification: stiff diaphragm) diaphragm)
Concrete beams and columns, concrete shear Concrete beams and columns, concrete shear
Vertical Elements: walls. walls.
6" concrete flat slab at roof, 7" concrete flat 6" concrete flat slab at roof, 7" concrete flat slab
Diaphragms: slab at floor at floor

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluaton YEAR: 2003

SEISMIC EVALUATION CRITERIA: [Zi¢ Satety” ASCE 31-02

VULNERABILITY RATING: 7
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

p:\project.a02000.099'a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bidg 1161116 bldg summary.doc
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Building Name: Building 116 Date: ‘ July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization - By: JYF  Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

REDUNDANCY
There are two lines of shear walls for the NS direction of loading. For loads in the EW direction, there is only o
line of shear walls at Line 4 (south elevation of bldg). At Line C (north elevation of bldg), there is only a line of
concrete frames.
TORSION
There are no concrete shear walls at the north elevation of the building
DEFLECTION COMPATIBILITY

Shear reinforcement in gravity columns is not adequate to develop the flexure capacity of the columns

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add a brace frame or another lateral-force-resisting element at the north side of the building.
Perform a detail analysis of the columns for deflection compatibility or strengthen the columns.

p:\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bidg 1161116 bidg summary.doc
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Building Name: Building 116 Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: @ JEH

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL BUILDINGS WITH

RIGID OR STIFF DIAPHRAGMS

C NC NA , Comments
BUILDING SYSTEM
X [O [0 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one Seismic load is transferred from the
complete load path for Life Safety and Immediate Occupancy for ~ concrete slab to the concrete beams. The
seismic force effects from any horizontal direction that serves to con_crete beam.s are connected to the
transfer the inertial forces from the mass to the foundation. perimeter and interior concrete shear walls.

The shear walls are doweled into the
concrete strip footing foundation.

O 0R 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced There are no mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

X [0 [ 4.3.2.1 WEAKSTORY: The strength of the lateral-force-resisting system in  The length of concrete shear wall at the 1st
any story shall not be less than 80% of the strength in an adjacent  floor is shorter by 54" than the 2nd floor in

story above or below for Life-Safety and Immediate Occupancy. the transverse direction. Total length of
shear wall in transverse direction = 80.7".

Decrease in strength = 7% < 20%.

X O 0O 4.3.2.2 SOFT STORY: The stifiness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and immediate
Occupancy.

K O O 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

KI [0 [0 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  The shear walls are doweled into the
force-resisting system shall be continuous to the foundation. concrete strip footing foundation.

X O O 4.3.2.5 MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and iImmediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

[0 @ [0 4326 TORSION: The estimated distance between the story center of There are no concrete shear walls at the
mass and the story center of rigidity shall be less than 20% ofthe ~ north elevation of the building.
building width in either plan dimension for Life Safety and Immediate
Occupancy.

X O O 4.3.34 DETERIORATION OF CONCRETE: There shall be no visible Site visit made on 7/22/03. No signs of
deterioration of concrete or reinforcing steel in any of the vertical- or deterioration were observed.
lateral-force-resisting elements.

O 0 K 4.3.3.5 POST-TENSIONING ANCHORS: There shall be no evidence of
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

OO0 [0 X 4.3.3.9 CONCRETE WALL CRACKS: All existing diagonal cracks inwall  Site visit made on 7/22/03. There are no
elements shall be less than 1/8" for Life Safety and 1/16" for cracks >1/8".
Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

P:\Project. AO21000.099\A20047.08\Calcs\ctive\Workshts\Calculations and Summary Sheets per Building\Bldg 1161116 ASCE Basic C2.doc
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Building Name: Building 116 Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number' A20047 08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

"ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL BUILDINGS WITH

‘ RIGID OR STIFF DIAPHRAGMS ‘
C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

K O O 4.4.1.6.1 COMPLETE FRAMES: Steel or concrete frames classified as The slab is tied to the concrete beams,
secondary components shall form a complete vertical load carrying Which are doweled into the concrete
system. columns.

O K [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are two lines of shear walls for the

direction shall be greater than or equal to 2 for Life Safety and NS direction of loading. For loads in the
immediate Occupancy. EW direction, there is only one line of shear

walls at Line A (south elevation of bldg). At
Line C {north elevation of bidg), there is
only a line of concrete frames.

X [0 [0 4.4.221 SHEARSTRESS CHECK: The shear stress in the concrete shear ~Maximum average shear stress is in
walls, calculated using the Quick Check procedure of Section transverse direction, 98 psi < 100 psi. Note:

3.5.3.3, shall be less than 100 psi or 24/ f'¢ for Life Safety and 2y f'e =110 psi for f'c = 3,000 psi.
Immediate Occupancy.

X [0 O 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross  TYP- reinforcement in reinforced concrete
concrete area shall be not less than 0.0015 in the vertical direction ~ walls:
and 0.0025 in the horizontal direction for Life Safety and Immediate Vertical Reinforcing = 2#4@16" o.c.:
Occupancy. The spacing of reinforcing steel shall be equal to or reinforcing ratio = 0.0025 > 0.0015
less than 18" for Life Safety and Immediate Occupancy. Horizontal Reinforcing = 2#4@16" o.c.;
reinforcing ratio =0.0025 > 0.0015.

Spacing of rebar at 16" o.c. <18".

CONNECTIONS
O O 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected At the roof and 2nd floor: 2#4 @ 18" o.c.
for transfer of loads to the shear walls for Life Safety and the typ. dowel into the walls from the slab.
connections shall be able to develop the lesser of the shear strength 2#5's dowel into the walls from the concrete
of the walls or diaphragms for Immediate Occupancy. beams (EW direction oniy).

X O [0 4.6.35 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #4 dowels into concrete foundation to
the foundation for Life Safety and the dowels shall be able to match vertical rebar in the concrete shear
develop the lesser of the strength of the walls or the uplift capacity ~wall.
of the foundation for Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.098\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 116\116 ASCE Basic C2.doc
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C NC NA

ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE SHEAR WALL

BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS

Comments

LATERAL-FORCE-RESISTING SYSTEM

4.41.6.2

44163

44223

44224

44225

44226

44227

DEFLECTION COMPATIBILITY: Secondary components shall Columns: 44#6 longitudinal bars and #3
have the shear capacity to develop the flexural strength of the stirrups @12 " o.c.. 1.25+Mn =
components for Life Safety and shall meet the requirements of 1.25*36%4*.44*9 = 59.4 Kip-ft. ¢Vn =
4.4.1.4.9,44.1.4.10,4.4.14.11,44.1.412 and 4.4.1.4.15 for 0.85*36*2*.11*9/12 = 5kip < 5.94 kips.
immediate Occupancy.

FLAT SLABS: Flat slabs/plates not part of lateral-force-resisting
system shall have continuous bottom steel through the column
joints for Life Safety.

COUPLING BEAMS: The stirrups in coupling beams over means of
egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

OVERTURNING: All shear walls shall have aspect ratios less than Life Safety Performance Level.
4 to 1. Wall piers need not be considered. This statement shall
apply to the Immediate Occupancy Performance Level only.

CONFINEMENT REINFORCING: For shear walls with aspect Life Safety Performance Level.
ratios greater than 2 to 1, the boundary elements shall be confined

with spirals or ties with spacing less than 8d},. This statement shall

apply to the Immediate Occupancy Performance Level only.

REINFORCING AT OPENINGS: There shall be added trim Life Safety Performance Level.
reinforcement around all wall openings greater than three times the

thickness of the wall. This statement shall apply to the Immediate

Occupancy Performance Level only.

WALL THICKNESS: Thickness of bearing walls shali not be less  Life Safety Performance Level.
than 1/25 the unsupported height or length, whichever is shorter,

nor less than 4. This statement shall apply o the Immediate

Occupancy Performance Level only.

DIAPHRAGMS

4.5.1.1

4514

4517

DIAPHRAGM CONTINUITY: The diaphragms shall not be There are no split level floors or expansion
composed of split-level floors and shall not have expansion joints.  joints.

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately
adjacent to the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall length for Immediate Occupancy.

PLAN IRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant comers or other

locations of plan irregularities. This statement shall apply to the

Immediate Occupancy Performance Level only.

P:\Project. A02\000.089\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 116V116 ASCE Supp C2.doc
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ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE SHEAR WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS

Comments

C NC NA

DIAPHRAGMS

O 0K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

Life Safety Performance Level.

CONNECTIONS

[0 [0 K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:AProject. AG2\000.099\A20047 .08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 116\116 ASCE Supp C2.doc



July 24, 2003
of

1

Date:
Page:

ation

joritiz

Job Name: LLNL Pri

DEGENKOLB ENGINEERS
A20047.08

Building Name: Building 116

J‘ob Number:

A\ Degenkolb

Building Address: Lawrence Livermore National Laboratory

A NS
| _ , eyl wO
VSN . . arar S P
'S | budo

PasANADSLD | | | , BN

A) &O oy g S *
\/@% @ #2218 sqp ‘SbMG yospy 998 ¢ sron AL T ENALT o STPNT :
.\ ! . : @
/ ) _ -7
59 2ga ‘ EE
5410 "9UED Y. b . . K
_ \ 4._ ' [ . e u\c“.D\ 0 %
CH & I =Y - . - 5] :
RS2 e e | b - 0 | AR )
| s e ! ! e :
. . =k i ] ool penshall 2% 3 e 8]
NG S == g e e & Rk EE e
W»MW/ T Y T039, iy |m um.:l = ™ ,.L:o.. “n T ”.u\\,ﬁ”ﬁ\n\n . % Mv .v\\IW NG g7s, ”Tr -t
s U8 ) i ot | ﬁc.. s gors _ _ T Hevw Iy Sppont 2uba, gi) e b, ‘lo w
$ oo | PSR BEEL. o : MORAIBEIE | R N 2 tpatdls £ Sl s
$35:H mpTmann SITEpmesmasszoaad gm0 L L
) ..uwv.&h g 4 59F ¥ TR T —r lllll FEETT ﬁl T —
VIVERIODIO Uf f>DpOPLD B yonba. /i MY ¥ .
rasfelo 10 .nU\.On\u&onLu‘memhw:\N\“WdﬂwN\ h g i o \*ﬂa ks e o [}
s g0 G rI0s0t -8 gy B 5 : RS S S 1
s 22 G rocpoty B ot Biiyoutt pos T TRl S T R IR T I | L
v I N L 24 4 @)
A 25-yip WO
o S OO G0 REE.g v T - A
: G N y
@ 2 @ G ® G
: 0=/ » G12p008 S
NYTIS ONIWYVES FOOCY .
) D eVt @ 3 - ,
: 5-5 s LG0T § AR 3 . ~5507 o7 N
[P GID a3g ) .B=0L : ]
EelN sbpmg 43 ' e {
“opun ent of YA PG Prfp : i
~s0g 0% mca\o./ B - SBPUD J D04, Of o M\/
360 T eeY T T T T T T ey T :ll'.m.mw\.r)lumwlll* T
v N : | 25
by . “opup syomag | o
$ R 5
‘S$EMG Yooy deg e | U=EziT 5
by gansugp ian Sar Bt Fb4a 1pap pyoy g 2 . R
kel | TR BT sy |
sswpoes s voms wz b1l | I 20 [ s Bt A M v @
" 0, . .
L - _ s 22 dons |
Wit/ -t wasg | % ) ! \wﬂc\ﬂ\muxx\ T
N ; - - y b . Q\l b7 Esw _V“
= @
.. e 2svLy ] S
. - ! e \
5 I ~O-08] = 003 [P 5 5 | 3

| @ @ —— &W .O\‘.Ow\@ @ 5 g - .

p:\project.a02\000.099\a20047 .08\calcs\activelworkshtsfiles by jyﬂbldg 1161116 bldg plan.dec



APPENDIX A: BUILDING DATA SHEETS
CLASS B — HIGH PRIORITY BUILDINGS

Building 166C

Building 166C is a one-story bearing wall structure. The roof consists of a series of
6x12s bolted together that spans to the perimeter bearing walls. The bearing walls
consist of 3 feet thick concrete blocks grouted together. At each joint in the wall, there
are two continuous lag studs that are embedded into the foundation. The intent of the
original construction was that this would be a temporary building.

The potential structural deficiencies noted for Building 166C are as follows: 1) The
anchorage of the concrete block wall into the diaphragm is insufficient to resist the out-
of-plane loads of the heavy wall; and 2). There are no secondary vertical supports of the
roof.

For the building to meet life-safety requirements, we recommend providing additional
anchorage of the concrete block walls to the diaphragm.
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AA. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 166C

Date: August 13, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: AK Checked:

BUILDING DATA

Year Built: 1961
Area (sf): 1,345 sf
No. Stories: 1

CONSTRUCTION DATA

Gravity Load Structural System:

Exterior Transverse Walls:
Exterior Longitudinal Walls:
Roof Framing:

Intermediate Floor Framing:

Ground Floor:

Columns:

PRIORITIZATION BUILDING DATA SHEET

Year(s) Remodeled: - UBC Zone: 4 —Type B Near Field
Length (ft): 45 Width (ft): 33
Story Height: - Total Height: 12

The roof is supported on 6x12 sections that are bolted together. The roof spans to exterior
bearing concrete block wall.

3’ thick concrete blocks Openings?: None

3’ thick concrete blocks Openings?: None

Plywood sheathing on 2x framing that is supported on 6x12 bolted timber sections.
6” concrete slab on grade

Bearing concrete block wall

Foundation: SOG with grade beams undemeath the concrete block wall.

LATERAL-FORCE-RESISTING SYSTEM
Longitudinal (W-E)

Transverse (N-S)

RM1 — Reinforced Masonry Bearing Wall

System Classification: g iidings with Flexible Diaphragm

Vertical Elements: Bearing concrete block wall

Diaphragms: Plywood sheathing

SEISMIC EVALUATION PERFORMED? Yes EVALUATION:

SEISMIC EVALUATION CRITERIA; [-1te Safety/ ASCE 31-02

VULNERABILITY RATING: 7
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

p:\project.a021000.099\a20047.08\calcs\active\workshis\calculations and summary sheets per building\bldg 166\166c summary.doc

RM1 — Reinforced Masonry Bearing Wall
Buildings with Flexible Diaphragm

Bearing concrete block wall

Plywood sheathing

2003

Rapid Evaluation  YEAR:




48 Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 166C Date: August 13, 2003
VVVVVVVV Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET »

POTENTIAL LIFE SAFETY DEFICIENCIES:
- THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE

WALL ANCHORAGE
The connection of the concrete blocks into the diaphragm is insufficient for out-of-plane loads.
STIFFNESS OF WALL ANCHORS

Anchorage of wood diaphragm into concrete block wall consists of either concrete pins spaced at 4°0"".

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add out-of-plane anchorage between the 6x12 roof framing and the concrete blocks.

p:\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bidg 166\166¢ summary.doc
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DEGENKOLB ENGINEERS

Building Name: Building 166C Date: August 13, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK  Checked:

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL
BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC N/A Comments

BUILDING SYSTEM

R O [0 4.31.1 LOADPATH: The structure shall contain a minimum of one The load path consists of concrete block
complete load path for Life Safety and immediate Occupancy for ~ wall located along the entire perimeter.
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

K O O 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.

O 0O X 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

X O [0 4.321 WEAKSTORY: The strength of the lateral-force-resisting system in  Single story structure.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

M O [0 4.322 SOFTSTORY: The stiffness of the lateral-force-resisting-system in  Single story structure.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

X [0 [O 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of Single story structure.
the lateral-force-resisting system of more than 30% in a story
relative o adjacent stories for Life Safety and immediate
Occupancy, excluding one-story penthouses and mezzanines.

K [0 O 4.3.24 VERTICALDISCONTINUITIES: All vertical elements in the lateral- Walls continuous to ground
force-resisting system shall be continuous to the foundation.

X O [0 4.325 MASS: There shall be no change in effective mass of more than Single story structure.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X O O 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

X O O 4.3.3.7 MASONRY UNITS: There shall be no visible deterioration of
masonry units.

X O O 4.3.3.8 MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

K O [0 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal ~ No observed cracks
cracks in wall elements shall be less than 1/8" for Life Safety and
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

P:\Project. AO2000.099\A20047 .08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 166\166C Basic-rev.doc



AQ. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 166C Date: August 13, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK  Checked:

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

M O [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
immediate Occupancy.

B O [O 4.4.24.1 SHEAR STRESS CHECK: The shear stress in the reinforced Very low concrete shear stress. Stress is
masonry shear walls, calculated using the Quick Check Procedure  only 8 psi due to very thick walls (3’ thick
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and blocks)

Immediate Occupancy.

(0 O K 4.4.24.2 REINFORCING STEEL: The total vertical and horizontal reinforcing
steel ratio in reinforced masonry walls shall be greater than 0.002
for Life Safety and Immediate Occupancy of the wall with the
minimum of 0.0007 for Life Safety and Immediate Occupancy in
either of the two directions; the spacing of reinforcing steel shall be
less than 48" for Life Safety and Immediate Occupancy; and all
vertical bars shall extend to the top of the walls.

CONNECTIONS

0O KX O 46.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare ~ Diaphragm anchorage to wall consists of
dependent on the diaphragm for lateral support, shall be anchored  anchors / pins spaced at 4-0” o.c.
for out-of-plane forces at each diaphragm level with steel anchors,
reinforcing dowels, or straps that are developed into the diaphragm.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

X [0 O 4.6.1.2 WOOD LEDGERS: The connection between the wall panels and the
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

K O O 4621 TRANSFERTO SHEAR WALLS: Diaphragms shall be connected ~ Diaphragm is connected to shear walls with
for transfer of loads to the shear walls for Life Safety and the anchors / pins spaced at 4-0” o.c.
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

X O O 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  There are lagstuds in between the blocks
the foundation for Life Safety and the dowels shall be able to that are embedded 1°-3” into the grade
develop the lesser of the strength of the walls or the uplift capacity ~beam.
of the foundation for immediate Occupancy.

O 0 K 4.6.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are mads to ASCE 31.

P:AProject. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 166\166C Basic-rev.doc
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DEGENKOLB ENGINEERS

Building Name: Building 166C _ Date: August 13, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By:  AK  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY

BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGNS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O O O 4.4.2.4.3 REINFORCING AT OPENINGS: Ali wall openings that interrupt
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

X [0 [0 4.4.24.4 PROPORTIONS: The height-to-thickness ratio of the shear walls at Height / thickness = 12"/ 3’ =4
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

K O O 4.5.1.2 CROSS TIES: There shall be continuous cross ties between
diaphragm chords.

X O O 4.5.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately No openings
adjacent to the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall length for Immediate Occupancy.

B [0 [0 4.5.1.6 OPENINGSAT EXTERIOR MASONRY SHEAR WALLS: Diaphragm No openings
openings immediately adjacent to exterior masonry shear walls shall
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

[0 O K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation Only.
the strength of the diaphragm at re-entrant corners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

[0 O K 4518 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Evaluation Only.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O OO0 K 4521 STRAIGHT SHEATHING: Al straight sheathed diaphragms shall ~ Plywood sheathed roof diaphragm.
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

K [0 O 4522 SPANS: Al wood diaphragms with spans greater than 24 ft for Life Plywood sheathed roof diaphragm
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

O 0O K 4.5.2.3 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and Diaphragms blocked.
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O O K 4.5.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

P:\Project. A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 166\166C Supplemental-rev.doc



AA Degenkolb

DEGENKOLB ENGINEERS

August 13, 2003

Building Name: Building 166C Date:
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY

BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC NA Comments

DIAPHRAGMS

o d 4.5.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

0 X [0 4.6.14 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry Diaphragm is connected to shear walls with
walls to wood structural elements shall be installed taut and shall be anchors / pins spaced at 4-0” o.c.
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8".

*— Checklist statements are based on the second public ballot version of ASCE 31. This checkiist will be updated as revisions are made to ASCE 31.

P:\Project. AG21000.0991A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 166\166C Supplemental-rev.doc
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APPENDIX A: BUILDING DATA SHEETS
CLASS B - HIGH PRIORITY BUILDINGS

Building 253, Increment 2

Building 253, Increment 2 is a one-story reinforced masonry bearing shear wall building.
The structure consists of a 3" thick concrete fill over metal deck supported by open web
joists, which are supported by interior and exterior concrete block walls. The shear walls
are located on the east, west and south sides of the building. The north side of the
building consists of steel wide flange beams and square tube columns.

The potential structural deficiencies noted for Building 253, Increment 2 are as follows:
1) There is no redundancy in the lateral-force-resisting system in the east-west direction;
2) There is a significant torsional issue based on the shear wall layout on three sides of
the building; and 3) The out-of-plane anchorage connections are not adequate.

For the building to meet life-safety requirements, we recommend adding a brace frame at
the North side of the building and strengthening the out-of-plane anchorage connections.



AQ. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 253, Increment 2 Date: July 18, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

PRIORITIZATION BUILDING DATA SHEET ‘

BUILDING DATA

Year Built: 1964 Year(s) Remodeled: None UBC Zone: 4 - Type B Near Field
Area (sf); 20,900 Length (ft): 222 Width (ft): 87
No. Stories:  1+Mech. Penthouse : Story Height: 14'-4" Total Height: 234"

CONSTRUCTION DATA
Concrete slab supported by open web joists. The joists are supported by 16WF40/45 @ interior and
Gravity Load Structural System: concrete block walls at exterior. At the North side of the bldg, open web joists are supported by15C33.9

and TS4x6.
Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" concrete block walls Openings?: Door and window openings
Roof Framing: 3" concrete slab on Fenestra-Holorib Deck supported by 18" deep open web joists, which are supported
by WF or channels.

Intermediate Floor Framing: None

Ground Floor: 6" concrete slab on grade w/ #4 @ 16" o.c. EW.

Columns: TS85x5 or TS4x6
Foundation: Spread and strip footings

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse

System Classification: Type 14 (Reinforced concrete block walls w/ Type 14 (Reinforced concrete block walls w/

stiff diaphragm) stiff diaphragm)
Vertical Elements: Open web joists, steel beams and channels, Open web joists, steel beams and channels, tube
i tube steel columns, concrete block walls steel columns, concrete block walls
Diaphragms: 3" concrete slab on Fenestra-Holorib Deck 3" concrete slab on Fenestra-Holorib Deck

SEISMIC EVALUATION PERFORMED? _ Yes  EVALUATION: _ Rapid Evaluaion YEAR: 2003
[Cife Safety/ ASCE 31-07]

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING: 7
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

REDUNDANCY
There is only one line of shear walls in the longitudinal direction. There are two lines of shear walls in the
transverse direction.

TORSION
There are no shear walls on the North side of the building

WALL ANCHORAGE
Out of plane anchorage for the concrete block walls is not adequate. D/C = 1.04.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
Add brace frame or another lateral force resisting element on the North side of the building
Strengthen the out of plane anchorage

p:\project.a02\000.099\a20047.08\calcs\activelworkshts\calculations and summary sheets per building\bidg 2531253 increment 2 1964\253-2 bidg summary.doc
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DEGENKOLB ENGINEERS

Building Name: Building 253, Increment 2 Date: July 18, 2003
VVVVVVV Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

: ~ PRIORITIZATION BUILDING DATA SHEET

p:\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bidg 253\253 increment 2 1964\253-2 bldg summary.doc
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Building Name: Building 253, Increment 2

Date: July 18, 2003

Building Address: Lawrence Livermore National Laboratory

Job Number:

Page: 1 of 3

A20047.08 Job Name: LLNL Prioritization

By: JYF  Checked: JEH

ASCE 31* BASIC CHECKLIST RM2: REINFORCED MASONRY BEARING WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS

Comments

C NC N/A
X O O
O 0 R
o 0K
[ I I ™/
O 0O KX
O 0K
O 0K
O X 0O
0o 0K
X 0O O
X O O

BUILDING SYSTEM

4.3.11

4313

4.3.2.1

4.3.22

4323

4.3.2.4

4.3.25

4.3.2.6

4334

43.3.7

4.3.3.8

LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupancy.

DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

MASONRY UNITS: There shall be no visible deterioration of
masonry units.

MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal-tool, and there shall be no
areas of eroded mortar.

The 3" concrete slab on metal deck delivers
load to the open web joists. The load is
then transfer to WF girders, which are
supported by the perimeter reinforced
concrete block walls. The concrete block
walls are doweled into the concrete strip
foundation system.

There are no mezzanines.
One story building.

One story building.

One story building.

One story building.

One story building.

There are no shear walls on the North side
of the building.

Site visit made on 7/30/03. No signs of
deterioration were observed.

Site visit made on 7/30/03. No eroded
mortar was observed

PA\Project. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 253\253 Increment 2 1964\253-2 ASCE Basic RM2.doc
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DEGENKOLB ENGINEERS

Building Name: Building 253, Increment 2 Date: July 18, 2003
VVVVVV Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: = JEH

ASCE 31* BASIC CHECKLIST RM2: REINFORCED MASONRY EARlNG WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS
C NC NA Comments

BUILDING SYSTEM

M O [0 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal ~ Site visit made on 7/30/03. There are no
cracks in wall elements shall be less than 1/8" for Life Safety and ~ cracks >1/8".
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

0O B O 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There is only one line of shear walls in the

direction shall be greater than or equal to 2 for Life Safety and longitudinal direction. There are two lines
Immediate Occupancy. of shear walls in the transverse direction.

K O O 4.4.24.1 SHEARSTRESS CHECK: The shear stress in the reinforced The max. shear stress at Line E = 63 psi <
masonry shear walls, calculated using the Quick Check Procedure 70 psi.
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and
Immediate Occupancy.

X [0 O 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing TYP- reinforcement in reinforced concrete
steel ratio in reinforced masonry walls shall be greater than 0.002  block walls:
for Life Safety and immediate Occupancy of the wall with the Vertical Reinforcing = #4@16" o.c.:
minimum of 0.0007 for Life Safety and Immediate Occupancy in reinforcing ratio = 0.0016 > 0.0007
either of the two directions; the spacing of reinforcing steel shall be  Horizontal Reinforcing = 2#4@48" o.c.
less than 48" for Life Safety and Immediate Occupancy; and all horizontal: reinforcing ratio =0.001 >
vertical bars shall extend to the top of the walls. 0.0007.

Total reinforcing steel ratio =
(0.2*24/16+0.2)in*2/(24"*8") = 0.0026 > 0.002

DIAPHRAGMS

O O K 4551 TOPPING SLAB: Precast concrete diaphragm elements shallbe ~ There is no topping slab.
interconnected by a continuous reinforced concrete topping slab.

CONNECTIONS

0 ® [O 4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, that are ~ Out of plane anchorage: EW walls: 3/4"
dependent on the diaphragm for lateral support, shall be anchored ~ diameter bolts @ 4" o.c.; NS walls: 1/2"
for out-of-plane forces at each diaphragm level with steel anchors, ~ diameter bolts at 187 o.c.
reinforcing dowels, or straps that are developed into the diaphragm.
Connections shall have adequate strength to resist the connection  ps¢ = 1.04.
force calculated in the Quick Check Procedure of Section 3.5.3.7.

0O [0 4.621 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected  #4 bars @ 18" o.c. from concrete slab are
for transfer of loads to the shear walls for Life Safety and the doweled into concrete block walls.
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

P:\Project. AG21000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 253\253 Increment 2 1964\253-2 ASCE Basic RM2.doc
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Building Name: Building 253, Increment 2 Date: July 18, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 . of 3
Job Number: A20047 08 Job Name: LLNL Prioritization By: JYF  Checked: @ JEH

ASCE 31* BASIC CHECKLIST RM2: REINFORCED MASONRY BEARING WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS
C NC NA , Comments

CONNECTIONS

O 0O KB 4623 TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete ~ There is no topping slab.
topping slabs that interconnect the precast concrete diaphragm
elements shall be doweled for transfer of forces into the shear wall
or frame elements for Life Safety and the dowels shall be able to
develop the lesser of the shear strength of the walls, frames, or
slabs for Immediate Occupancy.

[0 O 46.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into #4 @ 16" o.c. dowels into the foundation to
the foundation for Life Safety and the dowels shall be able to match vertical reinforcement in concrete
develop the lesser of the strength of the walls or the uplift capacity ~ block wall.
of the foundation for Immediate Occupancy.

0 O 46.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive Girders are bolted to the TS columns.
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.099\A20047 .08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 2531253 Increment 2 1964\253-2 ASCE Basic RM2.doc
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Building Name: Building 253, Increment 2 Date: July 21, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: _ JYF _ Checked: _JEH

C NC NA

“ ASCE 31* SUPPLEMENTAL CHECKLIST RM2: REINFORCED MASONRY
BEARING WALL BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS

Comments

O0X

I R I ™

X O O

LATERAL-FORCE-RESISTING SYSTEM

44226

44244

REINFORCING AT OPENINGS: There shall be added trim Life Safety Performance Level.
reinforcement around all wall openings greater than three times the

thickness of the wall. This statement shall apply to the Immediate

Occupancy Performance Level only.

PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

4514

45.1.6

4517

4.5.1.8

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately There are no diaphragm openings adjacent
adjacent to the shear walls shall be less than 25% of the wall length to the shear walis.
for Life Safety and 15% of the wall length for Immediate Occupancy.

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm There are no diaphragm openings adjacent
openings immediately adjacent to exterior masonry shear walls shall to the shear walls.

not be greater than 8 ft long for Life Safety and 4 ft long for

Immediate Occupancy.

PLAN IRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant corners or other

locations of plan irregularities. This statement shall apply to the

Immediate Occupancy Performance Level only.

DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the

building width in either major plan dimension. This statement shall

apply fo the Immediate Occupancy Performance Level only.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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APPENDIX A: BUILDING DATA SHEETS

Building 326

Building 326 is a two-story reinforced masonry bearing wall building. The structure
consists of 1" diagonal sheathing supported by wood joists and wood trusses. The joists
and trusses are supported by concrete pilasters and perimeter 8" thick concrete block
walls. : = : : : -

Structural drawings for Building 326 were not available for review. The deficiencies
identified and proposed vulnerability rating are based on the findings of the LLNL
Seismic Safety Evaluation of B326 Report dated March 13, 2001 and our site visit on
July 30, 2003. The primary structural deficiencies noted for Building 326 are as follows:
1) The diaphragm cannot adequately transfer seismic loads to the shear walls; 2) The
connections between the top of the pilasters and roof trusses are non-ductile and
overstressed; and 3) The roof diaphragm chords are inadequate.

For the building to meet life-safety requirements, we recommend performing a more
detailed on-site evaluation to determine the location of the lateral-force-resisting-system
and to observe the interconnection of elements in the structure, strengthening or replacing
the roof diaphragm, and reinforcing the connections at the concrete pilasters.
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Building Name: Building 326 Date: August 6, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

"PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1953 Year(s) Remodeled: None UBC Zone: 4 - Type B Near Field
Area (sf): 3,386 Length (ft): 50'-8" Width (ft): 50-8"
No. Stories: 1 Story Height: 3240 Total Height: 324"

CONSTRUCTION DATA

. . 1" diagonal sheathing supported by 2x8 joists @ 24" o.c.. The joists span to wood trusses, which are
Gravity Load Structural System: supported concrete pilasters and 8" thick-concrete block walls

Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudina[ Walls: 8" concrete block walls Openings?: Door and window openings

Roof Framing: 1" diagonal sheathing supported by 2x8 joists @ 24" o.c.. The joists span to wood trusses.

None. There is a light weight wood floor and wall framing. Part of the mezzanine floor consists of a 12"

Intermediate Floor Framing: thick concrete slab.
Ground Floor: concrete slab on grade

Columns: 16"x16" concrete pilaster
Foundation: Concrete strip footings

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
Svstem Classification: Type 13 (Reinforced concrete block walls w/ Type 13 (Reinforced concrete block walls w/
y 16alon-  fexible diaphragm) flexible diaphragm)
Vertical Elements: 2x8 joists, 2x6 interiror stud walls, exterior 2x8 joists, 2x6 interiror stud walls, exterior
ertical iements: concrete block walls, concrete pilaster concrete block walls, concrete pilaster
Diaphragms: 1" diagonal sheathing 1" diagonal sheathing

SEISMIC EVALUATION PERFORMED? No EVALUATION: Rapid Evaluation YEAR: 2001
A: [Life Safety/ UCBC 1991]

SEISMIC EVALUATION CRITERI

VULNERABILITY RATING: 7
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

Note: This building summary sheet has been prepared based on the information from the Seismic Safety Evaluation of B326 report
prepared by LLNL dated March 13, 2001. No structural drawings are available for review. The potential deficiencies identified and
proposed vulnerability rating are based on the findings of the LLNL 2001 report and a site visit by Degenkolb Engineers on 7/30/03.

pi\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 326\326 bldg summary.doc
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Building Name: Building 326 Date: August 6, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES IDENTIFIED:

The following potential deficiencies were identified in the Seismic Safety Evaluation of B326 report prepared by LLNL dated March 13,

2001.

TRANSFER TO SHEAR WALLS
The diaphragm cannot adequately transfer seismic loads to the shear walls.
MASONRY JOINTS :
Mortar joints at the top of the east wall appear to have been re-pointed (repaired by applying new mortar of the
Joints)
REINFORCED MASONRY WALL CRACKS
Numerous vertical and diagonal cracks were noticeable. The east wall show evidence of extensive repairs.
GIRDER/COLUMN CONNECTION

The connection between top of pilaster and roof trusses is non-ductile and overstressed.

DIAPHRAGM CHORDS
The roof diaphragm chords are inadequate

The following potential deficiencies were identified per Degenkolb's site visit on July 30, 2003. Photos from the site visit are attached.

OUT OF PLANE BENDING

Concrete block walls are very tall and narrow. Concrete block walls may not have adequate capacity for out of
plane bending.

WALL ANCHORAGE
Out of plane anchorage may not be adequate.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

A detail on-site evaluation is recommended to determine the location of the lateral-force-resisting-system and to

observe the interconnection of elements in the structure.

Without further analysis, the recommended strengthening schemes are as those recommended in the Seismic Safety Evaluation of B326 report:

Strengthen the roof diaphragm
Reinforce the connections at the concrete pilasters
Repair existing cracks and deterioration of the masonry joints

p:\project.al21000.0991a20047 .08\calcs\activelworkshis\calculations and summary sheets per building\bldg 326\326 bldg summary.doc



APPENDIX A: BUILDING DATA SHEETS

Building 327

Building 327 consists of a two-story steel braced frame structure above grade and a two-
story basement below grade. The roof consists of a 1-1/2” bare metal deck with concrete
insulation and built-up roofing supported on steel beams and columns. The second floor
was originally constructed as a mezzanine level but has been enlarged in subsequent
remodels. The second floor consists of a 5 concrete slab supported on steel beams and
columns. The lateral system consists of 2”’x1” bar braces in each principle direction.

The primary structural deficiencies noted for Building 327 are as follows: 1) The lack of
redundancy in the structure as there is only one tension-only bar along each line of
seismic resistance; 2) Axial stresses in the braces exceed allowable; and 3) The second
floor diaphragm cannot transfer seismic forces into the braced frames due to a large
opening that takes up half of the length of the braced frame.

For the building to meet life-safety requirements, we recommend replacing the existing
bar braces with tube steel. We also recommend performing a detailed analysis to
determine the adequacy of the existing collector beams to transfer the diaphragm loads
into the braced frames.
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Building Name: Building 327

Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: AK Checked:

BUILDING DATA

Year Built: 1958
Area (sf): 18,200
. 2 stories + 2
No. Stories: Basement

CONSTRUCTION DATA

Gravity Load Structural System:

Exterior Transverse Walls:
Exterior Longitudinal Walls:

Roof Framing:

Intermediate Floor Framing:
Ground Floor:

Columns:

Foundation:

PRIORITIZATION BUILDING DATA SHEET

Year(s) Remodeled: - UBC Zone: 4 - Type B Near Field
Length (ft): 88’ Width (ft): 67-11"
Story Height: 12’ Total Height: 24" above ground floor +

34’ below ground

Above ground floor — Concrete slab supported on steel beams that span to WF columns.

Below ground floor — Concrete slab supported on beams that span to concrete columns and
bearing walls.

metal wali panels Openings?: None

metal wall panels Openings?: None

Bare metal deck supported on steel beams that span to WF columns.
5" concrete slab supported on steel beams and columns. Size of mezzanine has been
increased such that it behaves like a 21d floor.

Slab at ground varies from 10" — 30” concrete slab.

Steel wide flange columns above ground. Below ground,
concrete columns, pilasters, and bearing walls.

There are 2 basement levels that extend as deep as 34’ below the ground floor. Foundation
consists of basement slab and thickened slab portions undemeath retaining/bearing walils.
Grade beams are stepped in order to tie together the 2 basement levels.

LATERAL-FORCE-RESISTING SYSTEM

System Classification:

Vertical Elements:

Diaphragms:

SEISMIC EVALUATION PERFORMED?

Longitudinal (W-E) Transverse (N-S)

S2 — Steel Braced Frames with Rigid
Diaphragms.

S2 — Steel Braced Frames with Rigid
Diaphragms.

Steel wide flange columns Steel wide flange columns

Roof - Bare metal deck with insulation and
built up roofing.
2nd floor — 5” concrete slab.

Roof — Bare metal deck with
insulation and built up roofing.
2nd floor — 5 concrete slab.

EVALUATION: 2003

YEAR:

Yes Rapid Evaluation

SEISMIC EVALUATION CRITERIA; [e Safety” ASCE 31-07

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

7
(1=low to 10=high)

CLASS B

p:\project.a021000.0981a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bidg 327\b327 summary.doc
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Building Name: Building 327 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

REDUNDANCY

There is only a single tension brace along each line to resist seismic forces. There is no redundancy in the latera
system.
AXIAL STRESS CHECK

Axial stress in braced frame is higher than allowed by quick check. 2”x1” bar braces are incapable of carrying
compressive forces. Braced frame is tension only.

OPENINGS AT BRACED FRAME
Diaphragm opening in the 214 floor along the north braced frame extend 50% of the frame length.

COMPACT MEMBERS

Low bay columns (W10x33) are not compact.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

OTHER COMMENTS:

Replace existing bar braces with tube steel that can act as both tension and compression members.
Perform detailed analysis to verify whether the existing diaphragm and collectors are capable of
transferring the seismic loads into the braced frame.

Addition has been added to the northwest comer of the building. Addition is designated as room 1275.
Room 1275 is a 600 square feet steel light frame structure and is exempt from evaluation.

p:\project.a02\000.099\a 20047 .08\calcs\active\workshtsicalculations and summary sheets per building\bldg 327\b327 summary.doc
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Building Name: Building 327 Date: July 16, 2003

Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _AK __ Checked: :
ASCE 31* BASIC CHECKLIST S2: STEEL BRACED FRAMES WITH RIGID OR STIFF
DIAPHRAGMS
C NC N/A Comments
BUILDING SYSTEM
X O [0 4.3.1.1 LOADPATH: The structure shall contain a minimum of one Lateral force resisting system consists of

complete load path for Life Safety and Immediate Occupancy for ~ braced frames along the perimeter.
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

K [0 [0 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.

0O O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced Original construction documents show the
independently from the main structure, or shall be anchored to the ~ Size of the mezzanine to be about 1/2 of the

lateral-force-resisting elements of the main structure. floor plan. It has been remodeled and
extended to cover > 3/4 of the floor plan. It

is now being considered as a 2™ floor with
a large opening.

X O O 4.3.2,1 WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

XK O O 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

X O O 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

K O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

B O O 4.3.2.5 MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X O 0O 4.3.2.6 TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and immediate
Occupancy.

X O O 4.3.3.3 DETERIORATION OF STEEL: There shall be no visible rusting, -
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

XK O O 4.3.3.4 DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

P:\Project.A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 327\B327 Basic.doc
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Building Name: Building 327 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _AK  Checked:

ASCE 31* BASIC CHECKLIST S2: STEEL BRACED FRAMES WITH RIGID OR STIFF

DIAPHRAGMS
C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

K 0O [0 4.4.1.3.2 AXIAL STRESS CHECK: The axial stress due to gravity loadsin ~ Axial stress in braced frame columns due
columns subjected to overturning forces shall be less than 0.10F, for to gravity load alone is 0.095Fy.
Life Safety and Immediate Occupancy. Alternatively, the axial
stress due to overturning forces alone, calculated using the Quick
Check Procedure of Section 3.5.3.6, shall be less than 0.30F, for
Life Safety and Immediate Occupancy.

[0 ® [ 4.4.3.1.1 REDUNDANCY: The number of lines of braced frames in each There are 2 lines of braced frames in each
principal direction shall be greater than or equal to 2 for Life Safety ~ direction. Along each line, there is only a
and Immediate Occupancy. The number of braced bays in each line Single effective brace taking load. Braces

shall be greater than 2 for Life Safety and 3 for Immediate are tension only.
Occupancy.
O X [0 4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Braces consist of 2” x 1” bars. Axial stress

calculated using the Quick Check Procedure of Section 3.5.3.4, shall in bars = 2.0Fy. DCR = 4.0
be less than 0.50F, for Life Safety and for Immediate Occupancy.

O O K 4.4.3.1.3 COLUMN SPLICES: All column splice details located in braced Life Safety Evaluation
frames shall develop the tensile strength of the column. This
statement shall apply to the Immediate Occupancy Performance
Level only.

CONNECTIONS

K O O 4.6.2.2 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected
for transfer of loads to the stee! frames for Life Safety and the
connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

K O O 4.6.3.1 STEELCOLUMNS: The columns in lateral-force-resisting frames ~ Steel columns anchored into the pilasters
shall be anchored to the building foundation for Life Safety and the  ©f the retaining walls below.
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Immediate
Occupangcy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Buiiding\Bldg 327\B327 Basic.doc
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Building Name: Building 327 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S2: STEEL BRACED FRAMES WITH

: RIGID OR STIFF DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O X O 44.1.37 COMPACT MEMBERS: All frame elements shall meet section W10x33 ~— braced frame columns not
requirements set forth by Table I-9-1 of Seismic Provisions for considered compact.
Structural Steel Buildings (AISC, 1997).

0 O K 4.4.3.1.4 SLENDERNESS OF DIAGONALS: All diagonal elements required Braces consist of 2” x 1” bars. Considered
to carry compression shall have Kl/r ratios less than 120. tension only.

K O [O 4.4.3.1.5 CONNECTION STRENGTH: All the brace connections shall 2” x 17 bars are welded to the structure.
develop the yield capacity of the diagonais.

O O K 4.4.3.1.6 OUT-OF-PLANE BRACING: Braced frame connections attached to Life Safety Evaluation
beam bottom flanges located away from beam-column joints shall
be braced out-of-plane at the bottom flange of the beams. This
statement shall apply to the Immediate Occupancy Performance
Level only. .

4.4.3.2.1 K-BRACING: The bracing system shall not include K-braced bays.

X
O
O

4.4.3.2.2 TENSION-ONLY BRACES: Tension-only braces shall not comprise Life Safety Evaluation
more than 70% of the total lateral-force-resisting capacity in
structures over two stories in height. This statement shall apply to
the Immediate Occupancy Performance Level oniy.

O
O
X

O O K 44.3.2.3 CHEVRON BRACING: The bracing system shall not include Life Safety Evaluation
chevron, or V-braced bays. This statement shall apply to the
immediate Occupancy Performance Level only.

0 O B 4.4.3.2.4 CONCENTRICALLY BRACED FRAME JOINTS: All the diagonal  Life Safety Evatuation
braces shall frame into the beam-column joints concentrically. This
statement shall apply to the Immediate Occupancy Performance
Level only.

DIAPHRAGMS

O K [0 4515 OPENINGS AT BRACED FRAMES: Diaphragm openings Diaphragm opening in the 2™ floor along
' immediately adjacent to the braced frames shall extend less than ~ the north braced frame extend 50% of the
25% of the frame length for Life Safety and 15% of the frame length frame length.
for Immediate Occupancy.

O O K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation
the strength of the diaphragm at re-entrant comers or other
locations of plan irregularities. This statement shall apply to the
immediate Occupancy Performance Level only.

O O K 45.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  l-ife Safety Evaluation
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the immediate Occupancy Performance Level only.

P:\Project AO2\000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 327\B327 Supplemental.doc
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DEGENKOLB ENGINEERS

Date: July 16, 2003

Building Name: Building 327
Building Address: Lawrence Livermore National Laboratory

Page: 2 of 2
By: AK Checked:

Job Number: A20047.08 Job Name: LLNL Prioritization

ASCE 31* SUPPLEMENTAL CHECKLIST S2: STEEL BRACED FRAMES WITH

RIGID OR STIFF DIAPHRAGMS

C NC N/A Comments

CONNECTIONS

O 0 IZ 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and  Life Safety Evaluation
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for iImmediate Occupancy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. AO21000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 327\B327 Supplemental.doc
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APPENDIX A: BUILDING DATA SHEETS
CLASS B - HIGH PRIORITY BUILDINGS

Building 435, Fusion Research

Building 435 is a steel braced frame structure. The building consists of a 60-foot wide
long-span truss high bay and a 40-foot wide low bay connected on each side. The
building was originally constructed as a single story structure with a 30’ x 40’ mezzanine
in the north low bay. Subsequent remodels have added a substantial amount of
mezzanine space in the high and south low bay areas.

The roof diaphragm consists of a 1-1/2” bare metal deck with insulation and roofing. In
the high bay, the roof is supported on a long span steel truss that spans to steel columns.
In the low bay, the roof is supported on steel beams and girders that span to steel
columns. The lateral system consists of double angle braces in both the transverse and
longitudinal directions.

The primary structural deficiencies noted for Building 435 are as follows: 1) There is an
insufficient number of braces in the structure. In addition, the existing double-angle
braces are slender and cannot resists compressive forces; 2) The low bay is inadequately
braced in the longitudinal direction because braces are located on only one side of the
low bay; and 3) The concrete blocks that frame the perimeter of the 60°x60° pit in the
high bay do not have sufficient anchorage to the diaphragms and pose a potential falling
hazard.

For the building to meet life-safety requirements, we recommend providing new steel
tube braces along the north and south faces of the building to brace the low bays. In
addition the existing double angle braces should be replaced with structural steel tubes.
Anchor the concrete blocks at the pit to the slab on grade.



A8 Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 435 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By:  AK Checked:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1958 Year(s) Remodeled: - UBC Zone: 4 - Type B Near Field
Area (sf): 32,000 sf Length (ft): 220 Width {ft): 140’
No. Stories: 3 Story Height: 11" 1-1/2" to 26" 77 Total Height; 48 10"

CONSTRUCTION DATA

Structurai steel framing with long span truss at high bay.

Gravity Load Structural System: At low bay roof, framing consists of steel beams and girders that span to wide flange columns.

Exterior Transverse Walls: Insulated metal wall panels at high bay. Openings?: None

Insulated metal wall panels at high bay.

A )
Cement asbestos panels at low bay. Openings?: Windows

Exterior Longitudinal Walls:

Roof Framing: Steel beams and girders at ow bay. Steel truss at high bay.

North Mezzanine (Low Bay) is framed with structural steel girders and 2x8 joists. Additional
Intermediate Floor Framing: mezzanine space has subsequently been added in remodels. No structural drawings available
for new mezzanine space.

Ground Floor: 6" — 8" concrete slab on grade.

Columns: Steel wide flange columns

Building perimeter is tied together with a continuous grade beam. Steel columns are supportec
on reinforced concrete stub columns with spread footings. There is a series of reinforced

Foundation: concrete tunnels beneath the finished slab on grade.

In remodel, a large 60’ x 60’ hole was excavated from the slab on grade. Large concrete
blocks were added to the perimeter of the excavated holes.

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal (W-E) Transverse (N-S)
e e S2A — Steel Braced Frames with S2A — Steel Braced Frames with Flexible
System Classification: Flexible Diaphragms. Diaphragms.
Vertical Elements: Steel wide flange columns Steel wide flange columns
Diaphragms: Bare metal deck + insulation at roof, Bare metal deck + insulation at roof,
phragms: Plywood Diaphragm at Mezzanine Plywood Diaphragm at Mezzanine

SEISMIC EVALUATION PERFORMED?  Yes  EVALUATION: _ Rapid Evaluaton YEAR: 2003
[Cife Safefy/ ASCE 31-07]

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING: 8
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS B

p\project.a021000.099\a20047 .08\calcs\active\workshis\calculations and summary sheets per building\bldg 435\435 summary.doc




AA_ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 435 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

AXIAL STRESS CHECK
Axial stress in braced frame is higher than allowed by quick check. Double angle braces are incapable of carryi

compressive forces. Braced frame is tension only.

DEFLECTION COMPATIBILITY

The low bays are braced along the interior only. The deflection at the exterior along lines A & F will be much
larger than the high bay.

FALLING HAZARD AT THE CONCRETE BLOCKS AROUND EXCAVATED HOLE
Concrete blocks are anchored at the floor with anchor bolts only. There are no connections at the top of the
blocks.

CONNECTION STRENGTH

Brace connections cannot develop yield strength of doubled angle braces.

COMPACT MEMBERS
Low bay columns (W10x33) are not compact.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
Provide additional braces in the lateral system. Add new braces along iines a & f to brace the low bay.
Anchor the top of the concrete blocks into the slab on grade.
Replace the existing braces with tubes.

OTHER COMMENTS:

Only the original building with the small mezzanine on the north end was evaluated. Information for the
additional mezzanine fevels in the high bay and low bay (south) are not available.

pr\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 435\435 summary.doc
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Building Name: Building 435

Building Address: Lawrence Livermore National Laboratory

Job Number:

Date: July 16, 2003

Page: __ 1 of 2

A20047.08

Job Name: LLNL Prioritization

By: Checked:

ASCE 31* BASlC CHECKLIST S2A: STEEL BRACED FRAMES WITH FLEXIBLE

DIAPHRAGMS

C NC NA

Comments

X O O

BUILDING SYSTEM

4.3.1.1

431.2

4313

4321

4.3.2.2

4.3.2.3

4324

4325

4.3.31

4.3.3.3

LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for L|fe Safety and immediate
Occupancy.

MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

DETERIORATION OF WQOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

P:\Project.A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 435W35.doc

Braced frames are located at the ends in the
transverse direction. In the longitudinal
direction, braced frames are located on grid
lines C and D only. There are no braced
frames on the north and south elevations to
provide lateral resistance to the low bays.
Low bay diaphragms (roof & mezzanine) are
required to cantilever off the high bay
braced frames.

No adjacent Buildings.

Mezzanine in original construction (North —
low bay) is braced on one side only.

Existing braced frames are continuous to
the foundation.
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DEGENKOLB ENGINEERS

Building Name: Building 435 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:

ASCE 31* BASIC CHECKLIST S2A: STEEL BRACED FRAMES WITH FLEXIBLE

DIAPHRAGMS
C NC N/A ~ Comments

LATERAL-FORCE-RESISTING SYSTEM

X [0 [0 4.4.1.3.2 AXIAL STRESS CHECK: The axial stress due to gravity loads in ~ Maximum axial load in column due to
columns subjected to overtuming forces shall be less than 0.10F, for gravity loads (including crane) is 0.07Fy.
Life Safety and Immediate Occupancy. Altematively, the axial -
stress due to overturning forces alone, calculated using the Quick
Check Procedure of Section 3.5.3.6, shall be less than 0.30F, for
Life Safety and iImmediate Occupancy.

X [0 [0 4.4.3.1.1 REDUNDANCY: The number of lines of braced frames in each
principal direction shall be greater than or equal to 2 for Life Safety
and Immediate Occupancy. The number of braced bays in each line
shall be greater than 2 for Life Safety and 3 for Immediate
Occupancy.

0 X O 4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Calculated axial stress in brace is 0.74Fy.
calculated using the Quick Check Procedure of Section 3.5.3.4, shall DCR = 1.48
be less than 0.50F, for Life Safety and for Inmediate Occupancy.

O O X 4.4.3.1.3 COLUMN SPLICES: All column splice details located in braced Life Safety Evaluation
frames shall develop the tensile strength of the column. This
statement shall apply to the Immediate Occupancy Performance
Level only.

CONNECTIONS

;)9 [0 [0 4.6.22 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected ~Decks welded to structural steel framing.
for transfer of loads to the steel frames for Life Safety and the
connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

K [0 [0 4.6.3.1 STEELCOLUMNS: The columns in lateral-force-resisting frames ~ Columns anchored into reinforced concrete
shall be anchored to the building foundation for Life Safety and the ~ Stub column supported on spread footing.
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for immediate
Occupanacy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A02\000.0991A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 435\435.doc
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Building Name: Building 435 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S2A: STEEL BRACED FRAMES WITH

FLEXIBLE DIAPHRAGMS

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM
O X O 4.4.1.3.7 COMPACT MEMBERS: All frame elements shall meet section Required compactness 52/sqrt(Fy) = 8.67

requirements set forth by Table 1-9-1 of Seismic Provisions for Low bay columns are not compact — W8x31
Structural Steel Buildings (AISC, 1997). b/2t=9.2

0O O K 44.3.1.4 SLENDERNESS OF DIAGONALS: All diagonal elements required Braces consist of double angles. Assumed
to carry compression shalt have Kl/r ratios less than 120. to be tension only.

O K [0 4.4.3.15 CONNECTION STRENGTH: All the brace connections shall Brace connections consist of bolted
develop the yield capacity of the diagonals. connections using machine bolts.

0 O K 4.4.3.1.6 OUT-OF-PLANE BRACING: Braced frame connections attached to Life Safety Evaluation
beam bottom flanges located away from beam-column joints shall
be braced out-of-plane at the bottom flange of the beams. This
statement shall apply to the Immediate Occupancy Performance
Level only.

K O [O 4.4.3.21 K-BRACING: The bracing system shall not include K-braced bays.

O O K 4.4.3.22 TENSION-ONLY BRACES: Tension-only braces shall not comprise Life Safety Evaluation
more than 70% of the total lateral-force-resisting capacity in
structures over two stories in height. This statement shall apply to
the Immediate Occupancy Performance Level only.

0O O K 4.4.3.2.3 CHEVRON BRACING: The bracing system shall not include Life Safety Evaluation
chevron, or V-braced bays. This statement shall apply to the
Immediate Occupancy Performance Level only.

0 O K 44.324 CONCENTRICALLY BRACED FRAME JOINTS: All the diagonal ~ Life Safety Evaluation
braces shall frame into the beam-column joints concentrically. This
statement shall apply to the Immediate Occupancy Performance
Level only.

Frames Not Part of the Lateral-Force-Resisting System
O X O 44.1.6.2 DEFLECTION COMPATIBILITY: Secondary components shall have The low bays are braced to the high bay

the shear capacity to develop the flexural strength of the along the interior only. The deflection at
components for Life Safety and shall meet the requirements of the exterior on lines A & F will be
44.1.4.9,44.1.4.10,4.4.1.4.11, 4.4.1.4.12 and 4.4.1.4.15 for considerably larger than the high bay.

Immediate Occupancy.

DIAPHRAGMS
K O O 4.5.1.2 CROSS TIES: There shall be continuous cross ties between Typical diaphragm consists of bare metal
diaphragm chords. deck / plywood sheathing connected to

structural steel beams and girders.

O O K 4.5.1.5 OPENINGS AT BRACED FRAMES: Diaphragm openings No diaphragm openings adjacent.
immediately adjacent to the braced frames shall extend less than
25% of the frame length for Life Safety and 15% of the frame length
for Immediate Occupancy.

P:\Project. AD21000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 43535 Supplemental.doc
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Building Name: Building 435 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S2A: STEEL BRACED FRAMES WITH

FLEXIBLE DIAPHRAGMS
C NC NA Comments

DIAPHRAGMS

O OKR 4.5.14.7 PLAN IRREGULARITIES: There shall be tensile capacity to develop
the strength of the diaphragm at re-entrant corners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O 0O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Evaluation
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 4.5.2.1 STRAIGHT SHEATHING: All straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

53 [0 [0 4522 SPANS:All wood diaphragms with spans greater than 24 ft for Life  Spans at mezzanine (wood diaphragms)
Safety and 12 ft for Immediate Occupancy shall consist of wood span 20 ft only.
structural panels or diagonal sheathing.

OO K 4.5.2.3 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

[0 O K 4531 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Evaluation
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

CONNECTIONS

[0 O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and Life Safety Evaluation
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 435\435 Suppiemental.doc
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APPENDIX B: BUILDING DATA SHEETS CLASS C — MEDIUM PRIORITY BUILDINGS
LLNL FEMA 310 SEISMIC EVALUATION OF 41 BUILDINGS, LIVERMORE, CALIFORNIA

Appendix B Building Data Sheets
Class C — Medium Priority Buildings

;‘ Degenkolb September 30, 2003

piproject.a021000.089\a20047.08\desk\030910rpt-in draft.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C— MEDIUM PRIORITY BUILDINGS

Building 041, Office Area

Building 041, Office Area, is a one-story wood framed building. The building is L-
shaped in plan. The framing consists of 2x4 joists with plywood sheathing that is
supported by structural steel girders and columns and bearing plywood shear walls. The
primary potential deficiency noted for Building 041, Office Area, is the wood sill
anchorage at the shear walls cannot be confirmed. The original construction documents
were not available for review and the anchorage was not visible during the site visit. For
the building to meet life-safety requirements, we recommend that LLNL verify that there
are existing anchors to bolt down the wood sill to the foundation.
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DEGENKOLB ENGINEERS

Building Name: Building 041 - Office

Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
A20047.08 Job Name: LLNL Prioritization By: AK Checked:

Job Number:

| PRIORITIZATION BUILDING DATA SHEET |

BUILDING DATA

Year Built: 1969
Area (sf): 4,175 sf
No. Stories: 1

CONSTRUCTION DATA

Gravity Load Structural System:

Exterior Transverse Walis:
Exterior Longitudinal Walls:

Roof Framing:

Intermediate Floor Framing:
Ground Floor:

Columns:

Foundation:

Year(s) Remodeled: - UBC Zone: 4 - Type B Near Field
Length (ft): 100’ Width (ft): 95’
Story Height: Total Height: 12°-67

2x joists with plywood sheathing spanning to structural steel girders that are supported on
bearing plywood shear walls or pipe columns.

Plywood sheathing Openings?: None

Plywood sheathing Openings?: None

2x joists spanning to structural steel girders.

4" concrete SOG at Office Area.

Typical 3" diameter pipe column at Office Area.

Footings undemeath columns. Column footings tied together with grade beams.

LATERAL-FORCE-RESISTING SYSTEM

System Classification:

Vertical Elements:

Diaphragms:

SEISMIC EVALUATION PERFORMED?

SEISMIC EVALUATION CRITERIA: [-ic Safety” ASCE 31-02)

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

Longitudinal (W-E) Transverse (N-S)

W2 — Wood Frames W2 - Wood Frames

Pipe columns / bearing walls Pipe columns / bearing walls

2x joists with plywood sheathing 2x joists with plywood sheathing

Yes EVALUATION: Rapid Evaiuation YEAR: 2003

4
(1=low to 10=high)

CLASS C

p:\project.a021000.099\a20047 .08\calcs\active\workshts\catculations and summary sheets per building\b041\b41 office summ.doc
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DEGENKOLB ENGINEERS

Building Name: Building 041 - Office Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK ) Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WOOD SILLS

No available structural drawings. Unable to verify wood sill anchorage.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Verify wood sill plate anchorage.

p:\project.a02\000.090a20047 08\calcs\activelworkshis\calculations and summary sheets per building\b041\b41 office surmm.doc
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DEGENKOLB ENGINEERS

Building Name: Building 041 — Office Date: August 4, 2003
,,,,,,,, Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:

ASCE 31* BASIC CHECKLIST W2: WooD FRAMES, COMMERCIAL AND

INDUSTRIAL

C NC N/A , Comments

BUILDING SYSTEM

X [0 [0 4.3.1.1 LOADPATH: The structure shall contain a minimum of one Office area is L-shaped in plan with interior
complete load path for Life Safety and Immediate Occupancy for ~ and perimeter plywood shear walls.
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

[T O K 4.31.3 MEZZANINES: Interior mezzanine levels shall be braced Single story. No mezzanines.
independently from the main structure, or shall be anchored to the .
lateral-force-resisting elements of the main structure.

X [0 [0 4.321 WEAKSTORY: The strength of the lateral-force-resisting system in  Single story.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

X [0 [ 4.3.2.2 SOFTSTORY: The stiffiness of the lateral-force-resisting-system in  Single story.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

X O O 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative fo adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

K O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elaments in the lateral-
force-resisting system shall be continuous to the foundation.

I [0 [0 4.3.2.5 MASS: There shall be no change in effective mass of more than Single story.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X O OO 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

0 O K 4332 WOODSTRUCTURAL PANEL SHEAR WALL FASTENERS: There Life Safety Evaluation.
shall be no more than 15% of inadequate fastening such as
overdriven fasteners, omitted blocking, excessive fastening spacing,
or inadequate edge distance. This statement shall apply to the
Immediate Occupancy Performance Level only.

LATERAL-FORCE-RESISTING SYSTEM

X [0 [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

P:\Project. A02000.0991A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B041\Office Basic W2.doc
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DEGENKOLB ENGINEERS

Building Name: Building 041 — Office

- Building Address: Lawrence Livermore National Laboratory

Job Number: ___ A20047.08 Job Name: LLNL Prioritization

Date: August 4, 2003
Page: 2 of 3
By: Checked:

ASCE 31* BASIC CHECKLIST W2: Woob FRAMES, COMMERCIAL AND

INDUSTRIAL

C NC N/A

Comments

LATERAL-FORCE-RESISTING SYSTEM

B [0 [0 4.4.27.1 SHEAR STRESS CHECK: The shear stress in the shear walls,
calculated using the Quick Check procedure of Section 3.5.3.3,
shall be less than the following values for Life Safety and
Immediate Occupancy:

Structural panel sheathing: 1000 plf

Diagonal sheathing: 700 plf
Straight sheathing: 100 pif
All other conditions: 100 pif

O O X 44272 STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multistory
buildings shall not rely on exterior stucco walls as the primary
lateral-force-resisting system.

X [0 [0 44.27.3 GYPSUM WALLBOARD OR PLASTER SHEAR WALLS: Interior
plaster or gypsum wallboard shall not be used as shear walls on
buildings over one story in height with the exception of the
uppermost level of a multistory building.

K [0 [0 4.4.2.7.4 NARROWWOOD SHEAR WALLS: Narrow wood shear walls with
an aspect ratio greater than 2 to 1 for Life Safety and 1.5 to 1 for
Immediate Occupancy shall not be used to resist lateral forces
developed in the building in levels of moderate and high seismicity.
Narrow wood shear walls with an aspect ratio greater than 2 to 1 for
Immediate Occupancy shall not be used fo resist lateral forces
developed in the building in levels of low seismicity.

O O K 4.4.27.5 WALLS CONNECTED THROUGH FLOORS: Shear walls shall have
interconnection between stories to transfer overturning and shear
forces through the floor.

0 O K 4.4.2.7.6 HILLSIDE SITE: For structures that are taller on at least one side by
more than half of a story due to a sloping site, all shear walls on the
downhill slope shall have an aspect ratio less than 1 to 1 for Life
Safety and 1 to 2 for Immediate Occupancy.

0 O K 44277 CRIPPLE WALLS: Cripple walls below first floor level shear walls
shall be braced to the foundation with wood structural panels.

O O K 4.4.27.8 OPENINGS: Walls with openings greater than 80% of the length
shall be braced with wood structural pane! shear walls with aspect
ratios of not more than 1.5 to 1 or shall be supported by adjacent
construction through positive ties capable of transferring the lateral
forces.

CONNECTIONS

Shear wall stresses low. Total base shear =
190 kips. 48 feet of wall required.

Approximate Wall Length Available:
Longitudinal — 140 feet
Transverse — 100 feet

Single story building with plywood
sheathed shear walis.
Building consists of plywood sheathed

shear walls.

Aspect ratio of walls less than 2 to 1.

Single story building.

Flat topography.

X O O 4.6.3.3 WOOD POSTS: There shall be a positive connection of wood posts
to the foundation.

0O X 0O 4.6.3.4 WOOD SILLS: All wood sills shalil be bolted to the foundation.

P:\Project.A021000.099\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\B041\Office Basic W2.doc

No interior posts. Floor beams span to
perimeter walls. Shear wall posts are
connected to pipe columns that are
anchored into the foundation.

No foundation bolts at the wood sills shown
on the drawings. Unable to verify at site.



AA. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 041 - Office Date: August 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By:  Checked:
ASCE 31* BASIC CHECKLIST W2: Woob FRAMES, COMMERCIAL AND
INDUSTRIAL
C NC NA Comments
CONNECTIONS

B O O 46.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.099\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\B041\Office Basic W2.doc
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DEGENKOLB ENGINEERS

Building Name: Building 041 - Office Date: August 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:;

ASCE 31* SUPPLEMENTAL CHECKLIST W2: Woob FRAMES, COMMERCIAL

AND INDUSTRIAL
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O O K 4.4.27.9 HOLD-DOWN ANCHORS: All shear walls shall have hold-down Life Safety Evaluation only. Shear wall
anchors constructed per acceptable construction practices, attached POSts are attached to pipe columns that are
to the end studs. This statement shall apply to the Immediate anchored into the foundation.

Occupancy Performance Level only.

DIAPHRAGMS

X O O 4.5.1.1 DIAPHRAGM CONTINUITY: The diaphragms shall not be
composed of split-level floors and shall not have expansion joints.

X O O 4.5.1.3 ROOF CHORD CONTINUITY: All chord elements shall be
continuous, regardiess of changes in roof elevation.

O O K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation only.
the strength of the diaphragm at re-entrant comners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

[0 O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Evaluation only.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the immediate Occupancy Performance Level only.

O 0O X 4.5.2.1 STRAIGHT SHEATHING: All straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

K O O 4.5.2.2 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing. Wood commercial and
industrial buildings may have rod-braced systems.

K O O 4.5.2.3 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

X O O 4.57.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O X 0O 4.6.3.9 WOOD SILL BOLTS: Sill bolts shall be spaced at 6 ft or less for Life No foundation bolts at the wood sills shown
Safety and 4 ft or less for Immediate Occupancy, with proper edge  on the drawings. Unable to verify at site.
and end distance provided for wood and concrete.

* - Checklist statements are based on the second public ballot version of ASCGE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.0991420047 .08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\B041\Office Supp W2.doc
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enkolb

DEGENKOLB ENGINEERS

A Deg

Building Name: Building 041 - Warehouse Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
A20047.08 Job Name: LLNL Prioritization By: AK Checked:

Job Number:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA
Year Built: 1969
Area (sf): 19,346 sf
No. Stories: 1

CONSTRUCTION DATA
Gravity Load Structural System:
Exterior Transverse Walls:

Exterior Longitudinal Walls:

Roof Framing:
Intermediate Floor Framing:

Ground Floor:

Columns:

Foundation:

Year({s) Remodeled: - UBC Zone: 4 - Type B Near Field
Length (ft): 192 Width (ft): 100
Story Height: Total Height: 20’
Steel beams that span load to perimeter WF columns.
metal wall panels Openings?: None
metal wall panels Openings?: None

WF roof beams with bare metal deck.

5" concrete SOG at Storage Area.

Wide Flange columns

Footings underneath columns. Column footings tied together with grade beam.

LATERAL-FORCE-RESISTING SYSTEM

System Classification:

Vertical Elements:

Diaphragms:

SEISMIC EVALUATION PERFORMED?

SEISMIC EVALUATION CRITERIA: (2.0 Satety” ASCE 31-07

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

Longitudinal (W-E) Transverse (N-S)

383 — Steel Light Frames S3 - Steel Light Frames

Steel wide flange columns Steel wide flange columns

Roof — Bare metal deck with insulation and
built up roofing.

Roof — Bare metal deck with
insulation and built up roofing.

Yes EVALUATION: Rapid Evaluation YEAR: 2003

6
(1=low to 10=high)

CLASS C

p:\project.a021000.099\a20047.08\calcs\active\workshis\calculations and summary sheets per building\b041\b41 warehouse summ.doc




A‘ Degenkolb

DEG(:NKOLB ENGINEERS

Building Name: Building 041 - Warehouse Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET |

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

AXIAL STRESS CHECK

Axial stress in rods is higher than allowed by quick check. Braced frame is tension only.
MOMENT RESISTING CONNECTIONS

Beam splices unable to develop beam capacity.
WALL PANELS

Wall panels are not attached to steel frame. Panels are independently anchored to the foundation.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Replace existing bar braces with tube steel that can act as both tension and compression members.
Weld together existing beam splices.

p:\project.a02\000.099\a20047 08\calcs\activelworkshis\calculations and summary sheets per building\b041\b41 warehouse summ.doc



A.‘.. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 041 - Warehouse Date: August 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:
* . .
ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES
C NC NA Comments
BUILDING SYSTEM
K [0 [0 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one There are steel moment frames in the
complete load path for Life Safety and Immediate Occupancy for ~ transverse direction and rod braced frames
seismic force effects from any horizontal direction that serves to in the jongitudinal direction.
transfer the inertial forces from the mass to the foundation.
B} [0 O 4.3.1.3 MEZZANINES: interior mezzanine levels shall be braced Within the warehouse, there is an
independently from the main structure, or shall be anchored to the  independently supported and plywood
lateral-force-resisting elements of the main structure. sheathed elevated area.

X O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

X O O 4.3.2.6 TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupancy.

X O O 4.3.3.3 DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

LATERAL-FORCE-RESISTING SYSTEM

[0 ® [0 4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Calculated axial stress in rods exceeds
calculated using the Quick Check Procedure of Section 3.5.3.4, shall allowable. Fa =110 ksi
be less than 0.50F, for Life Safety and for Inmediate Occupancy.

CONNECTIONS
K [0 [0 4.6.2.2 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected Metal deck roof connected to the roof
for transfer of loads to the steel frames for Life Safety and the beams.

connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

B O O 46.3.1 STEEL COLUMNS: The columns in lateral-force-resisting frames ~ Column is anchored into the building
shall be anchored to the building foundation for Life Safety and the  footings with anchor bolts.
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Immediate
Occupancy.

K [0 O 4.6.3.8 WALLPANELS: Metal, fiberglass or cementitious wall panels shall ¥Warehouse perimeter walls consists of

be positively attached to the foundation for Life Safety and metal panels supported on a 4 feet high
Immediate Occupancy. CMU block wall. Walls not attached to steel

frame.

XK O O 4.6.5.1 ROOF PANELS: Metal, plastic, or cementitious roof panels shall be
positively attached to the roof framing to resist seismic forces for
Life Safety and immediate Occupancy.

P:\Project. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B041\Warehouse Basic S3.doc



A..‘_ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 041 - Warehouse Date: August 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __ Checked:
ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES
C NC NA Comments
CONNECTIONS

|| [0 4.6.5.2 WALLPANELS: Metal, fiberglass or cementitious wall panels shall ~ Walls not attached to steel framing.
be positively attached to the framing to resist seismic forces for Life
Safety and Immediate Occupancy.

*

—~ Checkliist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B041\Warehouse Basic $3.doc



A8 Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 041 - Warehouse Date: August 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S3: STEEL LIGHT FRAMES
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O K O 4.4.1.3.3 MOMENT-RESISTING CONNECTIONS: All moment connections  Transverse pre-manufactured steel frames

shall be able to develop the strength of the adjoining members or ~ are constructed in segments that are bolted
together. Bolts are unable to develop the

yield strength of the adjoining members.

[0 O O 4.4.1.3.7 COMPACT MEMBERS: All frame elements shall meet section Can not determine. Beams are tapered.
requirements set forth by Table 1-9-1 of Seismic Provisions for There are no drawings to determine actual
Structural Steel Buildings (AISC, 1997). size of elements.

panel zones.

O O K 4.4.1.3.8 BEAMPENETRATIONS: Al openings in frame-beam webs shali  Life Safety Evaluation
be less than 1/4 of the beam depth and shall be located in the .
center half of the beams. This statement shall apply fo the
Immediate Occupaney Performance Level only.

0O O K 4.4.1.3.10 OUT-OF-PLANE BRACING: Beam-column joints shall be braced  Life Safety Evaluation
out-of-plane. This statement shall apply to the immediate
Occupancy Performance Level only.

O O X 4.4.1.3.11 BOTTOM FLANGE BRACING: The bottom flanges of beams shall This is a Life Safety Evaluation only.
be braced out-of-plane. This statement shall apply to the However, the bottom flange of beams is

immediate Occupancy Performance Level only. braced for out-of-plane.
DIAPHRAGMS
0 O K 45.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation. However, there are
the strength of the diaphragm at re-entrant comners or other no re-entrant corners.

locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O 0 K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Evaluation. No significant
reinforcing around all diaphragm openings larger than 50% of the ~ ©penings in roof diaphragm
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

XK [0 [0 4571 OTHER DIAPHRAGMS: The diaphragm shall not consist of a Metal deck roof.
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

[0 O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

X O O 4.6.5.3 ROOF PANEL CONNECTIONS: Roof panel connections shall be
spaced at or less than 12" for Life Safety and 8" for Immediate
Occupangcy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A02\000.098\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B041\Warehouse Supp S3.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 1 15, Magnetic Vault

Building 115, Magnetic Vault is approximately 1,000-sq. ft. and is a dual system of a
concrete bearing wall on the west face and moment-resisting frames on the remaining
faces. The structure consists of a metal deck at the roof without a concrete fill. The deck
spans the east-west direction and is supported by beams in the center and on the east face
and by a concrete bearing wall on the west face. The columns are hollow structural
sections, which are bolted to the foundation.

The primary structural deficiencies are the lack of cross ties between the concrete bearing
wall and the opposite frame. This can be mitigated by adding continuous ties at the roof
in the transverse direction of the building.



AQ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 115 Magnetic Tape Vault Date: Sept 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
A20047.08 Job Name: LLNL Prioritization By: GGW  Checked: JEH

Job Number:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1985 Year(s) Remodeled: UBC Zone: 4 - Type B Near Field
Area (sf): 1040 Length (ft): 40 Width (ft): 26
No. Stories: 1 Story Height: 4 Total Height: 4

CONSTRUCTION DATA

Metal deck roof, supported by W12 beam in the center, W10 on the east face, and block wall on the west
face. Columns are TS 12x6. Wood floor supported by TS 4x6 joists. Concrete slab at grade is

Gravity Load Structural System: supported on 6 - 24"’ diameter concrete piers, 17° deep. 8’ block wall on west face.

Exterior Transverse Walls: Tube steel moment frame Openings?: Door openings
- 8" concrete block wall on west face . .
. . o
Exterior Longitudinal Walls: Tube steel moment frame on east face Openings?: No openings in block wall

Roof Framing:

Intermediate Floor Framing:

Ground Floor:

Columns:
Foundation:

3”* 18 gauge roof metal decking
Wood sub-floor on TS 4x6 joists
12°? slab

TS 12x6
6 — 24’ diameter piers, 17’ deep

LATERAL-FORCE-RESISTING SYSTEM

System Classification:

Vertical Elements:

Diaphragms:

SEISMIC EVALUATION PERFORMED?

Longitudinal

Transverse

Type 3 (Steel Momemt Frame Building w/
Flexible Diaphragm) and Type 13
(Reinforced Masonry Bearing Wall Building
w/ Flexible Diaphragm)

Metal deck, steel beams, reinforced
concrete block wall, steel columns

37" 18 gauge roof metal decking

Yes

SEISMIC EVALUATION CRITERIA: [cito Safefy7 ASCE 31-07

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

5
(1=low to 10=high)

CLASS C

EVALUATION:

Type 3 (Steel Momemt Frame Building w/
Flexible Diaphragm)

Metal deck, steel beams, reinforced concrete
block wall, steel columns
3> 18 gauge roof metal decking

Rapid Evaluation YEAR: 2003

p:\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bldg 115 magnetic tape vauli115 mtv bldg summary.doc
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DEGENKOLB ENGINEERS

Building Name: Building 115 Magnetic Tape Vault Date: Sept 4, 2003
Building Address: Lawrence Livermore National Laboratory . Page: 2 of 2
Job thber: A20047.08 Job Name: LLNL Prioritization By: GGW  Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

DRIFT CHECK
Frames do not meet drift limits due to increased effective height attributed to a pinned base.

PANEL ZONES

Panel zones are insufficient

CROSS TIES

No cross ties on diaphragm

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add cross ties in the east-west direction from the concrete block wall to the opposite W10x33 bean
Demand on the building is low. Potential deficiencies identified for drift and panel zones can be
mitigated through detailed analysis.

p:\project.a02\000.099\a20047.08\calcs\activelworkshts\calculations and summary sheets per building\bldg 115 magnetic tape vauli\115 mtv bldg summary.doc
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DthNKOLB ENGINEERS

Building Name: Building 115, Magnetic Tape Vault

Date: Sept 5, 2003

Building Address: Lawrence Livermore National Laboratory
Job Number:

Page: 1 of 2

- A20047.08

Job Name: LLNL Prioritization

By: _GGW _ Checked: __ JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC NA Comments
BUILDING SYSTEM

B O [O 4.31.1 LOADPATH: The structure shall contain a minimum of one Metal deck is welded to a C8x11.5, which is
complete load path for Life Safety and Immediate Occupancy for ~ bolted to concrete block wall. Wali is
seismic force effects from any horizontat direction that serves to doweled into the foundation.
transfer the inertial forces from the mass to the foundation.

X [0 [0 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building ~However, the adjacent building is at the
being evaluated and any adjacent building shall be greater than 4% same height as the building being
of the height of the shorter buxldmg for Life Safety and Immediate evaluated so pounding is not an issue.
Occupancy.

O O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced There are no mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O 0K 4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in One story building
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and immediate Occupancy.

O O K 4322 SOFTSTORY: The stiffness of the lateral-force-resisting-system in  One story building
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and immediate
Occupancy.

O 0K 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of One story building
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and immediate
Occupancy, excluding one-story penthouses and mezzanines.

XK [0 O 4.3.24 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  Wall is doweled into the concrete strip
force-resisting system shall be continuous to the foundation. footing foundation.

O 0K 4.3.2.5 MASS: There shall be no change in effective mass of more than One story building
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X 0O O 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay, ~ Site visit on 7/30/03. No signs of
shrinkage, splitting, fire damage, or sagging in any of the wood deterioration were observed.
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

K O [0 4.3.3.7 MASONRY UNITS: There shall be no visible deterioration of Site visit on 7/30/03. No signs of
masonry units. deterioration were observed.

(K 00 [0 4.3.3.8 MASONRY JOINTS: The mortar shall not be easily scraped away  Site visit on 7/30/03. No signs of eroded
from the joints by hand with a metal tool, and there shall be no mortar.
areas of eroded mortar.

K [0 [0 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal  Site visit on 7/30/03. No visible cracks

cracks in wall elements shall be less than 1/8" for Life Safety and
1/16" for immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattem.

observed.
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A Deg

enkolb

DEGENKOLB ENGINEERS

Building Name: Building 115, Magnetic Tape Vault Date: Sept 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _GGW  Checked: __JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL |

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC NA

Comments

LATERAL-FORCE-RESISTING SYSTEM

44211

4.4.241

44242

REDUNDANCY: The number of lines of shear walls in each principal Moment frame on the east face and
direction shall be greater than or equal to 2 for Life Safety and masonry shearwall on the west face.
Immediate Occupancy.

SHEAR STRESS CHECK: The shear stress in the reinforced Average shear stress = 2.2 psi << 70 psi
masonry shear walls, calculated using the Quick Check Procedure

of Section 3.5.3.3, shall be less than 70 psi for Life Safety and

Immediate Occupancy.

REINFORCING STEEL: The total vertical and horizontal reinforcing
steel ratio in reinforced masonry walls shall be greater than 0.002
for Life Safety and Immediate Occupancy of the wall with the
minimum of 0.0007 for Life Safety and Immediate Occupancy in
either of the two directions; the spacing of reinforcing steel shall be
less than 48" for Life Safety and Immediate Occupancy; and all
vertical bars shall extend to the top of the walls.

CONNECTIONS

4.6.1.1

46.1.2

46.2.1

4.6.35

4.6.4.1

WALL ANCHORAGE: Exterior concrete or masonry walls, thatare ~ Welds between metal deck and channel and
dependent on the diaphragm for lateral support, shall be anchored  bolts from the channel to the wall are

for out-of-plane forces at each diaphragm level with steel anchors, ~ Sufficient to develop loads from the wall.
reinforcing dowels, or straps that are developed into the diaphragm.

Connections shall have adequate strength to resist the connection

force calculated in the Quick Check Procedure of Section 3.5.3.7.

WOOD LEDGERS: The connection between the wall panels and the
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

TRANSFER TO SHEAR WALLS: Diaphragms shall be connected
for transfer of loads to the shear walls for Life Safety and the
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

FOUNDATION DOWELS: Wall reinforcement shall be doweled into
the foundation for Life Safety and the dowels shall be able to
develop the lesser of the strength of the walls or the uplift capacity
of the foundation for Immediate Occupancy.

GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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Building Name: Building 115, Magnetic Tape Vault Date: Sept 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _GGW_ Checked: __JEH

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O 0 K 4.4.2.4.3 REINFORCING AT OPENINGS: All wall openings that interrupt
rebar shall have trim reinforcing on all sides. This statement shall
apply to the immediate Occupancy Performance Level only.

O O K 44244 PROPORTIONS: The height-to-thickness ratio of the shear walls at
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

[0 ® [0 45.1.2 CROSSTIES: There shall be continuous cross ties between No cross ties in diaphragm
diaphragm chords.

X [0 O 45.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately No openings in shear walls
adjacent fo the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall length for Immediate Occupancy.

X O O 4.5.1.6 OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm
openings immediately adjacent to exterior masonry shear walls shall
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

1 [0 K 45.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop
the strength of the diaphragm at re-entrant corners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O 0 K 4.5.2.1 STRAIGHT SHEATHING: All straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

0 O K 4522 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

O O K 4.5.2.3 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Inmediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O 0O K 4.5.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply fo the
immediate Occupancy Performance Level only.
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Building Name: Building 115, Magnetic Tape Vault Date: Sept 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: ___ A20047.08 Job Name: LLNL Prioritization By: _GGW__ Checked: _ JEH

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY

BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

DIAPHRAGMS

X [0 [0 4571 OTHERDIAPHRAGMS: The diaphragm shall not consist of a Metal Deck is used as diaphragm
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O O K& 4.6.14 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry Wall does not connect to wood structural
walls to wood structural elements shall be installed taut and shall be elements.
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8".

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASC‘E 31.
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Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By:. _GGW _Checked: __ JEH

ASCE 31* BASIC CHECKLIST S1A: STEEL MOMENT FRAMES WITH FLEXIBLE

DIAPHRAGMS
C NC N/A Comments

BUILDING SYSTEM

R O [0 4.3.1.1 LOADPATH: The structure shall contain a minimum of one Seismic load is transferred from metal deck
complete load path for Life Safety and Immediate Occupancy for ~ to the moment frame. The columns are
seismic force effects from any horizontal direction that serves to bolted to the slab.

transfer the inertial forces from the mass to the foundation.

M [0 [ 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building ~ Adjacent building apparently 2-1/4” from
being evaluated and any adjacent building shall be greater than 4% the edge of the columns of the building

of the height of the shorter building for Life Safety and Immediate  being evaluated. 4% of the building height
Occupancy. allows for 6-3/4”. However, the adjacent

building is at the same height as the
building being evaluated so pounding is
- not an issue.

O O K  4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced There are no mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O O K 4.3.2.1 WEAKSTORY: The strength of the lateral-force-resisting system in One story building
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O O K 4.3.22 SOFTSTORY: The stiffness of the lateral-force-resisting-system in  One story building
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

O O K 4.3.23 GEOMETRY: There shall be no changes in horizontal dimension of One story building
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X [0 O 4.3.24 VERTICAL DISCONTINUITIES: All vertical elements in the lateral- The moment frames are bolted to the
force-resisting system shall be continuous to the foundation. foundation

O O K 4.3.2.5 MASS: There shall be no change in effective mass of more than One story building
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X [0 [ 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,  Site visit on 7/30/03. No signs of
shrinkage, splitting, fire damage, or sagging in any of the wood deterioration were observed.
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

K [0 O 4.3.3.3 DETERIORATION OF STEEL: There shall be no visible rusting, Site visit on 7/30/03. No signs of
corrosion, cracking, or other deterioration in any of the steel deterioration were observed.
elements or connections in the vertical- or lateral-force-resisting
systems.
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Building Name: Building 115, Magnetic Tape Vault Date: Sept 4, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name; LLNL Prioritization By: _GGW_ Checked: _ JEH

ASCE 31* BASIC CHECKLIST S1A: STEEL MOMENT FRAMES WITH FLEXIBLE

DIAPHRAGNMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

X [0 [0 4.4.1.1.1 REDUNDANCY: The numberof lines of moment frames in each ~ One moment frame on each of the north
principal direction shall be greater than or equal to 2 for Life Safety ~and south faces, moment frame on the east
and Immediate Occupancy. The number of bays of moment frames face and masonry shearwall on the west
in each line shall be greater than or equal to 2 for Life Safety and 3  face.
for immediate Occupancy.

O O K 4.4.1.2.1 INTERFERING WALLS: All concrete and masonry infill walls placed No infill walls
in moment frames shall be isolated from sfructural elements.

[0 B [0 4.4.1.3.1 DRIFT CHECK: The drift ratio of the steel moment frames, Frames do not meet drift limits due to
calculated using the Quick Check procedure of Section 3.5.3.1, shall increased effective height attributed to a
be less than 0.025 for Life Safety and 0.015 for Immediate pinned base, but shall be mitigated through
Occupancy. a more detailed analysis.

K O 0O 44.1.3.2 AXIAL STRESS CHECK: The axial stress due to gravity loads in ~ Frame complies with axial stress check
columns subjected to overtuming forces shall be less than 0.10F, for
Life Safety and immediate Occupancy. Alternatively, the axial
stress due to overturning forces alone, calculated using the Quick
Check Procedure of Section 3.5.3.6, shall be less than 0.30F, for
Life Safety and Immediate Occupancy.

CONNECTIONS
M O [0 4.6.2.2 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected Metal deck is welded to moment frame and
for transfer of loads to the steel frames for Life Safety and the to channel connected to block wall

connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

XI O [0 4.6.3.1 STEEL COLUMNS: The columns in lateral-force-resisting frames ~ Columns are welded to the base plates and
shall be anchored to the building foundation for Life Safety and the ~ base plates are bolted to the foundation.
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Immediate
Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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Building Name: Buiiding 115, Magnetic Tape Vault Date: Sept 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047. 08 Job Name: LLNL Pnorltlzatlon By: _GGW GGW Checked JEH

ASCE 31* SUPPLEMENTAL CHECKLIST S1A: STEEL MOMENT FRAMES WITH

FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

X O O 4.4.1.3.3 MOMENT-RESISTING CONNECTIONS: All moment connections ~ Full penetration welds are capable of
shall be able to develop the strength of the adjoining members or  developing the strength of adjoining
panel zones. members

O K [0 4.4.1.3.4 PANELZONES: All panel zones shall have the shear capacity to  Panel zones are insufficient, but shall be
resist the shear demand required to develop 0.8 times the sum of ~ Mitigated through a more detailed analysis.
the flexural strengths of the girders framing in at the face of the
column.

0 O K 4.4.1.35 COLUMN SPLICES: All column splice details located in moment  No Column Splices
resisting frames shall include connection of both flanges and the
web for Life Safety and the splice shall develop the strength of the
column for Immediate Occupancy.

0 O K 4.4.1.3.6 STRONG COLUMN/WEAK BEAM: The percent of strong Strong Columniweak beam does not apply
column/weak beam joints in each story of each line of moment on a one story building
resisting frames shall be greater than 50% for Life Safety and
Immediate Occupancy.

XK O [0 4.4.1.3.7 COMPACT MEMBERS: All frame elements shall meet section
requirements set forth by Table 1-9-1 of Seismic Provisions for
Structural Steel Buildings (AISC, 1997).

O O K 4.4.1.3.8 BEAM PENETRATIONS: All openings in frame-beam webs shall
be less than 1/4 of the beam depth and shall be located in the
center half of the beams. This statement shall apply to the
Immediate Occupancy Performance Level only.

0O 0 K 4.4.1.3.9 GIRDER FLANGE CONTINUITY PLATES: There shall be girder
flange continuity plates at all moment-resisting frame joints. This
statement shall apply to the Immediate Occupancy Performance
Level only.

O O K 4.4.1.3.10 OUT-OF-PLANE BRACING: Beam-column joints shall be braced
out-of-plane. This statement shall apply to the Immediate
Occupancy Performance Level only.

0O O K 4.4.1.3.11 BOTTOM FLANGE BRACING: The bottom flanges of beams shall
be braced out-of-plane. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

O & [0 4512 CROSSTIES: There shall be continuous cross ties between No cross ties on diaphragm
diaphragm chords.

OO K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to deveiop
the strength of the diaphragm at re-entrant comners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.
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Building Name: Building 115, Magnetic Tape Vault Date: Sept 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: of 2
Job Number: A20047.08 Job Name: LLNL Prioritization _ By: _GGW  Checked: _ JEH

ASCE 31* SUPPLEMENTAL CHECKLIST S1A: STEEL MOMENT FRAMES WITH

FLEXIBLE DIAPHRAGMS

C NC NA Comments

DIAPHRAGMS

O 0 K 45.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 4521 STRAIGHT SHEATHING: Al straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

O 0RX 4.5.2.2 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

O 0O K 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O 0O K 4.5.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

B O OO 4571 OTHERDIAPHRAGMS: The diaphragm shall not consist of a Metal Deck is used as diaphragm
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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APPENDIX B: BUILDING DATA SHEETS
CLASS C - MEDIUM PRIORITY BUILDINGS

Building 1178

Building 117B is a one-story reinforced masonry bearing wall building. The structure
consists of bare metal deck supported by steel wide flange beams and girders, which are
supported on the perimeter 8" thick reinforced masonry block walls. On the south side,
there is an additional double-angle braced frame. At the ground level, there is an access
floor that is supported by vertical pipe columns. The access floor bears on steel ledger
angles.

The primary structural deficiencies noted for Building 117B are as follows: 1) There are
no connections for shear transfer at the access floor. The access floor does not have a
positive connection to the lateral-force-resisting system; and 2) The double-angle braces
are overstressed and the connection of the braces do not develop the yield capacity of the
braces.

For the building to meet life-safety requirements, we recommend providing a positive
connection of the access floor into the structure. Alternatively, brace the access floor
independently from the main structure by adding new braces at the vertical pipe columns.
A more detailed analysis is recommended to verify the actual force distribution to the
braced frames. Even though the braces appear to be overstressed, there is excess capacity
in the masonry shear walls. '
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Building Name: Building 117B Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: AK Checked:

' PRIORITIZATION BUILDING DATA SHEET '

BUILDING DATA

Year Built; 1959 Year(s) Remodeled: - UBC Zone: 4 —Type B Near Field
Area (sf): 7,400 sf ' Length (ft): 86’ Width (ft): 85-10"
No. Stories: 1 : Story Height: Average 11.5 Total Height: Average 11.5'

CONSTRUCTION DATA

Gravity Load Structural System: Steel framed beams and girders supported on pipe columns
Exterior Transverse Walls: Reinforced masonry concrete blocks Openings?: None

Exterior Longitudinal Walls: Reinforced masonry concrete blocks Openings?: None
Roof Framing: Steel beams and girders with 1-1/2" bare metal deck & insulation.

Intermediate Floor Framing: None

6” concrete slab on grade in the S-W and S-E corner.

During remodel, original metal deck flooring has been replaced with an access floor in the
Ground Floor: central portion of the floor slab. Access floor is supported on vertical pipe columns anchored to

the rat slab below. Pipe columns are unbraced. Access floor bears on the existing ledger

angles around the concrete / masonry perimeter (no positive connection).

Columns: 6" pipe columns

Masonry walls are supported on a retaining wall with grade beams, pipe columns are
Foundation: supported on a 18” square concrete stub column with spread footings, and the access floor at
the ground floor is supported on pipe columns at 4’ o.c. each way.

LATERAL-FORCE-RESISTING SYSTEM
Longitudinal (W-E) Transverse (N-S)

S2 /54 / RM1 - Steel Frames with
Reinforced Masonry Shear Walls &
Steel Braced Frames with Flexible

S4 / RM1 — Steel Frames with Reinforced

System Classification: Masonry Shear Walls with Flexible

Diaphragms. Diaphragms.
Vertical Elements: Steel pipe columns Steel pipe columns
Diaphragms: Bare metal deck with insulation (roof) Bare metal deck with insulation (roof)

SEISMIC EVALUATION PERFORMED? Yes 'EVALUATION: Rapid Evaluaton =~ YEAR: 2003

SEISMIC EVALUATION CRITERIA: [ Satety” ASCE 31-02

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

p:\project.a02\000.09%\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\b117\117b summary.doc
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DEGENKOLB ENGINEERS

Building Name: Building 117B Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: AK Checked:

‘ PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

TRANSFER TO SHEAR WALLS
The remodeled access floor on the ground floor is not positively attached to the lateral force resisting system or
independently braced.

DIAPHRAGM CONTINUITY
The remodeled access floor on the ground floor is not positively attached to the lateral force resisting system. Th
[floor bears on the existing ledger angle.

CONNECTION STRENGTH
Braced Frame connection unable to develop the full yield strength of the braces.

AXIAL STRESS CHECK
Axial stress in braced frame is higher than allowed by quick check. Double angle braces are incapable of carryi
compressive forces. Braced frame is tension only. This may be mitigated with detailed analysis. There is excess
capacity found in the masonry shear walls.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
Provide positive connection of access floor to existing ledger angle or brace independently to the
foundation.
Perform detailed analysis to verify the demand and strength of the existing braces and connections.
Alternatively, stiffen the existing braces to act as both tension & compression elements.

OTHER COMMENTS:
» THERE ARE 3 DIFFERENT SECTORS TO THE BUILDING. EVALUATION HAS BEEN
COMPLETED FOR THE CENTER PORTION (117B) ONLY. OTHER SECTORS HAVE NOT BEEN
EVALUATED.

p:\project.a021000.099\a20047 .08\calcs\activelworkshts\calculations and summary sheets per building\b117\117b summary.doc
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AQ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 117

Date: July 16, 2003

Building Address: Lawrence Livermore National Laboratory

Page: __ 1 of 4

Job Number: A20047.08 Job Name: LLNL Prioritization

By: __ AK  Checked:

ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST

C NC NA

Comments

BUILDING SYSTEM

General

K O O 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

XK O O 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy:.

OO0 0O K 4.31.3 MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

Configuration

The lateral system consists of reinforced
grouted masonry blocks in both principal
directions. On the south side, in lieu of the
masonry walls, there is a single bay steel
braced frame.

On the south, the adjacent building is
separated at the roof diaphragm by 1”.
Adjacent floor slab elevations align,
pounding concern is not high. ltem can be
considered mitigated.

No Mezzanines.

O 0O K 4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O 0 K 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupangcy.

O 0O X 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story .
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous fo the foundation.

O 0O K 4.3.2.5 MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occupangy. Light roofs, penthouses and mezzanines need not be
considered.

K O O 4.3.2.6 TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupangcy.

Condition of Materials

Single Story

Single Story

Single Story

Masonry Walls/braced frame are
continuous to the foundation

Single Story

Lateral system symmetrically located on
perimeter of square building.

X O O 4.3.3.3 DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

P:\Project. A02\000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B117\B117B.doc
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DEGENKOLB ENGINEERS

Building Name: Building 117 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 4
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK  Checked:
C NC N/A ' Comments

BUILDING SYSTEM

K O O 4.3.3.7 MASONRY UNITS: There shall be no visible deterioration of
masonry units.

X O O 4.3.3.8 MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

X O [0 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal
cracks in wall elements shall be less than 1/8" for Life Safety and
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattem.

LATERAL-FORCE-RESISTING SYSTEM

Frames Not Part of the Lateral-Force-Resisting System

K O O 44.14.6.1 COMPLETE FRAMES: Steel or concrete frames classified as
secondary components shall form a complete vertical load carrying
system.

Shear Walls — General

I} [0 [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal Along the East-West direction, there is only

direction shall be greater than or equal to 2 for Life Safety and a single line of masonry shear walls on the
Immediate Occupancy. north side. However, there is a steel braced

frame on the south side. Adequate
redundancy in lateral system can be
considered mitigated.

Reinforced Masonry Shear Walls

B [0 [0 4.4.24.1 SHEARSTRESS CHECK: The shear stress in the reinforced Maximum Shear Stress based on the quick
masonry shear walls, calculated using the Quick Check Procedure  ¢heck procedure is ~60 psi.
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and
immediate Occupancy.

XK O [0 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing Horiz. Bar: #4 @ 2’ o.c. maximum
steel ratio in reinforced masonry walls shall be greater than 0.002  Vert. Bar: #4 @16” o.c. maximum
for Life Safety and Immediate Occupancy of the wall with the p = (0.20)/(24” x 8”) + (0.20)/(16” x 8”)
minimum of 0.0007 for Life Safety and Immediate Occupancy in = 0.0026
either of the two directions; the spacing of reinforcing steel shall be :
less than 48" for Life Safety and Immediate Occupancy; and all
vertical bars shall extend to the top of the walls.

Braced Frames — General

M [0 [O 4.4.3.1.1 REDUNDANCY: The number of lines of braced frames in each Along the East-West direction, there is only
principal direction shall be greater than or equal to 2 for Life Safety @ single line of braced frame on the south
and Immediate Occupancy. The number of braced bays in each line Side. However, there is a line of masonry

shall be greater than 2 for Life Safety and 3 for Immediate shear walls on the north side. Adequate
Occupancy. redundancy in lateral system can be

considered mitigated.

P:\Project. AO2\000.099\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\B117\B117B.doc
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DEGENKOLB ENGINEERS

Building Name: Building 117 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 4
Job Number: A20047.08 Job Name: LLNL Prioritization By: _AK _ Checked:

ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

O XK [O 4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Braces consist of double angles
calculated using the Quick Check Procedure of Section 3.5.3.4, shall (2-L3x2-1/2x1/4). Maximum axial stress in
be less than 0.50F, for Life Safety and for Immediate Occupancy.  brace is 1.14Fy. KL/r > 120, braces are

considered tension only.

O O K 4.4.3.1.3 COLUMN SPLICES: All column splice details located in braced Columns are not spliced.
frames shall develop the tensile strength of the column. This
statement shall apply to the Immediate Occupancy Performance
Level only.

CONNECTIONS

Anchorage for Normal Forces

M} [0 O 4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, that are At the top of the masonry wall, there are
dependent on the diaphragm for lateral support, shall be anchored  both tension and shear anchor bolts
for out-of-plane forces at each diaphragm level with steel anchors, embedded into the walls and tied back into
reinforcing dowels, or straps that are developed into the diaphragm. the roof beams.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

Shear Transfer
O K [0 46.21 TRANSFERTO SHEAR WALLS: Diaphragms shall be connected ~ The remodeled access floor on the ground

for transfer of loads to the shear walls for Life Safety and the floor is not positively attached to the lateral
connections shall be able to develop the lesser of the shear strength System. Floor bears on the existing ledger
of the walls or diaphragms for Immediate Occupancy. angle.

O O K 4.6.2.2 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected
for transfer of loads to the steel frames for Life Safety and the
connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

O 0O K 4.6.2.3 TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete
topping slabs that interconnect the precast concrete diaphragm
elements shall be doweled for transfer of forces into the shear wall
or frame elements for Life Safety and the dowels shall be able to
develop the lesser of the shear strength of the walls, frames, or
slabs for immediate Occupancy.

Vertical Components

O O K 4.6.3.1 STEEL COLUMNS: The columns in lateral-force-resisting frames
shall be anchored to the building foundation for Life Safety and the
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Iimmediate
Occupancy.

K O [0 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  Masonry wall reinforcement is doweled and
the foundation for Life Safety and the dowels shall be able to hooked into grade beam foundation.
develop the lesser of the strength of the walls or the uplift capacity
of the foundation for Immediate Occupancy.

P:\Project. AO21000.098\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\B117\B117B.doc
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Building Name: Building 117 Date; July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 4 of 4
' Job Number: A20047.08 Job Name: LLNL Prioritization By: _AK _ Checked:
ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST
C NC NA Comments
CONNECTIONS

Interconnection of Elements

X O O 4.6.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

*

- Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A021000.098\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B117\B117B.doc
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Building Name: Building 117 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of
Job Number: A20047.08 Job Name: LLNL Prioritization By: _AK __ Checked:

C NC N/A Comments

ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST

LATERAL-FORCE-RESISTING SYSTEM

Frames Not Part of the Lateral-Force-Resisting System

X [0 O 4.4.1.6.2 DEFLECTION COMPATIBILITY: Secondary components shall have Gravity steel framing has a higher

the shear capacity to develop the flexural strength of the
components for Life Safety and shall meet the requirements of walls.
4.4.1.4.9,4.4.1.4.10,4.4.1.4.11,44.1.4.12 and 4.4.1.4.15 for

Immediate Occupancy.

[0 [0 X 4.4.1.6.3 FLAT SLABS: Flat slabs/plates not part of lateral-force-resisting

system shall have continuous bottom steel through the column joints
for Life Safety.

Reinforced Masonry Shear Walls

deflection capacity than the masonry shear

O O K 4.4.2.4.3 REINFORCING AT OPENINGS: All wall openings that interrupt Life Safety Evaluation
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

M} O [O 4.4.2.4.4 PROPORTIONS: The height-to-thickness ratio of the shear walls at Height/thickness = 11’/ 8" = 16.5

each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

Braced Frames — General

0 [0 B 4.4.3.1.4 SLENDERNESS OF DIAGONALS: Ali diagonal elements required to Doluble angle braces, evaluated as tension

carry compression shall have Kl/r ratios less than 120. oniy.

0 X [0 4.4.3.1.5 CONNECTION STRENGTH: All the brace connections shall develop Brace connection consists of 2-3/4” bolts

the yield capacity of the diagonals.

O O K 4.4.3.1.6 OUT-OF-PLANE BRACING: Braced frame connections attached to Life Safety Evaluation
beam bottom flanges located away from beam-column joints shall
be braced out-of-plane at the bottom flange of the beams. This
statement shall apply to the Immediate Occupancy Performance
Level only.

Concentrically Braced Frames

(“B” series) in double shear.

4.4.3.2.1 K-BRACING: The bracing system shall not include K-braced bays. ~ Braces are oriented in “X”.

X
|
O

O O K 4.4.3.2.2 TENSION-ONLY BRACES: Tension-only braces shall not comprise Life Safety Evaluation
more than 70% of the total lateral-force-resisting capacity in
structures over two stories in height. This statement shall apply to
the Immediate Occupancy Performance Level only.

[0 O K 4.4.3.2.3 CHEVRON BRACING: The bracing system shall not include Life Safety Evaluation
chevron, or V-braced bays. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O X 4.4.3.2.4 CONCENTRICALLY BRACED FRAME JOINTS: All the diagonal ~ Life Safety Evaluation
braces shall frame into the beam-column joints concentrically. This
statement shall apply to the Immediate Occupancy Performance
Level only.

P:\Project. A02000.089\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B117\B117Bsupp.doc
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Building Name: Building 117 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __ AK  Checked:
- ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST
C NC N/A Comments
DIAPHRAGMS
General
O X [0 4511 DIAPHRAGM CONTINUITY: The diaphragms shall not be Roof Diaphragm is continuous.

composed of split-level floors and shall not have expansion joints. A portion of the ground floor diaphragm
consists of an access floor that is not

positively attached to the concrete slab on

grade.
K [0 [0 4.5.1.2 CROSS TIES: There shall be continuous cross ties between Roof diaphragm is framed with
diaphragm chords. conventional steel beams and girders.
M [0 [0 4.5.4.3 ROOF CHORD CONTINUITY: All chord elements shall be
continuous, regardless of changes in roof elevation.
O O X 4.5.1.6 OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm No diaphragm openings adjacent shear

openings immediately adjacent to exterior masonry shear walls shall walls.
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

[0 O K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Plan of diaphragm is a square. No re-
the strength of the diaphragm at re-entrant corners or other entrant corners.
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

Metal Deck Diaphragms

O O ® 4.53.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Evaluation
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

CONNECTIONS

Anchorage for Normal Forces

M O O 4.6.1.3 PRECAST PANEL CONNECTIONS: There shall be at least two At the top of the masonry wall, there are
anchors from each precast wall panel into the diaphragm elements  both tension and shear anchor bolts
for Life Safety and the anchors shall be able to develop the strength embedded into the walls and tied back into
of the panels for Inmediate Occupancy. the roof beams.

Vertical Components

O O 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

P:\Project.A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B117\B117Bsupp.doc
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Building Name: Building 117 Date: July 16, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: _ AK  Checked:
ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST
C NC N/A Comments
CONNECTIONS

Interconnection of Elements

O O K 4.64.2 GIRDERS: Girders supported by walls or pilasters shall have at Girders are not supported on walls or
least two ties securing the anchor bolts for Life Safety and pilasters.
immediate Occupancy.

O O X 4.6.4.3 CORBEL BEARING: If the frame girders bear on column corbels,
the length of bearing shall be greater than 3" for Life Safety and
Immediate Occupancy.

O 0O R 4.6.4.4 CORBEL CONNECTIONS: The frame girders shall not be
connected to corbels with welded elements.

[0 O K 46.45 BEAM, GIRDER AND TRUSS SUPPORTS: Beams, girders and Girders are not supported on walls or
trusses supported by unreinforced masonry walls or pilasters shall  pilasters.
have independent secondary columns for support of vertical loads.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\B117\B417Bsupp.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C - MEDIUM PRIORITY BUILDINGS

Building 165, Annex

Building 165, Annex is a concrete block wall building, consisting of a concrete slab and
concrete walls. A structural evaluation of the building was not completed because
structural drawings were not available for review. A detailed on-site evaluation is
required to conclusively determine the structural deficiencies in the building. However,
based on our site visit observations and judgement, Building 165 is not life-safe. The 3'
thick concrete blocks at the exterior of the building are not interconnected which present
a falling hazard.
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Building Name: Building 233 (Increment 1 and 2) Date: July 23, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked:  JEH

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1960 Year(s) Remodeled: 1966, 1995 UBC Zone: 4 - Type B Near Field
Area (sf): 4,900 Length (ft): 98 Width (ft): 50
No. Stories: 1 ' Story Height: 15-3" Total Height: 15-3"

CONSTRUCTION DATA

Gravity Load Structural System: Bare metal deck supported by open web joists and WF girders, which are supported by perimeter and

interior concrete block walls. There are also reinforced concrete bearing walls at the interior,
Exterior Transverse Walls; 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" concrete block walls Openings?: Door and window openings
Roof Framing: Bare metal deck supported by 16" deep open web joists and 10WF girders

Intermediate Floor Framing: None

Ground Floor: 6" concrete slab on grade w/ #3 @ 14" o.c., EW.

Columns: None
Foundation: Strip footing @ concrete block walls and reinforced concrete walls

LATERAL-FORCE-RESISTING SYSTEM
Longitudinal Transverse
Type 13 (Reinforced Masonry Bearing Wall Type 13 (Reinforced Masonry Bearing Wall

. . Building w/ Flexible Diaphragm) and Type Building w/ Flexible Diaphragm) and Type 9
System Classification: 9 (Concrete Shear Wall Building w/ Flexible (Concrete Shear Wall Building w/ Flexible

Diaphragm) Diaphragm)
Open web joists, steel girders, reinforced Open web joists, stee] girders, reinforced
Vertical Elements: concrete block walls @ interior and concrete block walls @ interior and perimeter.
' perimeter. There are also reinforced There are also reinforced concrete walls at
concrete walls at interior. interior.
Diaphragms: Bare metal deck Bare metal deck

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation YEAR: 2003
A: [Lite Safety/ ASCE 31-02]

SEISMIC EVALUATION CRITERI

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WALL ANCHORAGE
Out of plane anchorage for the concrete block walls is not adequate. D/C = 1.15.

GIRDERS

There are no ties securing the anchor bolts.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Strengthen out of plane anchorage
Strength connection of girders at the walls

p:iproject.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 233\233 bldg summary.doc
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Building Name: Building 233 {Increment 1 and 2)

Date: July 23, 2003

Building Address: Lawrence Livermore National Laboratory

Page: 1 of 5

Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: _ JEH
& )
ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST
C NC N/A Comments
BUILDING SYSTEM
General
B 0 [0 4.31.1 LOAD PATH: The structure shall contain a minimum of one The bare metal deck delivers load to the
complete load path for Life Safety and Immediate Occupancy for ~ open web joists and WF girders, which are
seismic force effects from any horizontal direction that serves to supported by the perimeter and interior
transfer the inertial forces from the mass to the foundation. reinforced concrete block walls. There are
also reinforced concrete bearing walls at
the interior of the building. The concrete
block walls and reinforced concrete shear
walls are doweled into the concrete strip
foundation system.
K [0 O 4.31.2 ADJACENT BUILDINGS: The clear distance between the building  There are no adjacent buildings.
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.
0 O K 4.31.3 MEZZANINES: Interior mezzanine levels shall be braced No Mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.
Configuration
0 0O X 4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in  One story building
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and immediate Occupancy.
O 0 X 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in  One story building
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.
O O K 4323 GEOMETRY: There shall be no changes in horizontal dimension of One story building
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.
K O O 4.324 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  Concrete block and reinforced concrete
force-resisting system shall be continuous to the foundation. shear walls are continuous to the
foundation
[0 O X 4.3.25 MASS: There shall be no change in effective mass of more than One story building
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.
O O X 4.32.6 TORSION: The estimated distance between the story center of Flexible Diaphragm (Bare metal deck)

mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and immediate
Occupancy.
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Comments

C NC  NA
O 0 X
O 0OXR
X O O
X O O
O 0 X
O 0OR
X O O
X O O
X O O
X O O
Oo0OR

Condition of Materials

4.3.3.1

4332

4.3.3.3

4.3.34

4.3.3.5

4.3.3.6

4337

43.3.8

4.3.39

4.3.3.10

4.3.3.11

DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

WOOD STRUCTURAL PANEL SHEAR WALL FASTENERS: There
shall be no more than 15% of inadequate fastening such as
overdriven fasteners, omitted blocking, excessive fastening spacing,
or inadequate edge distance. This statement shall apply to the
Immediate Occupancy Performance Level only.

DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
laterai-force-resisting elements.

POST-TENSIONING ANCHORS: There shall be no evidence of
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shali not have been used.

PRECAST CONCRETE WALLS: There shall be no visible
deterioration of concrete or reinforcing steel or evidence of distress,
especially at the connections.

MASONRY UNITS: There shall be no visible deterioration of
masonry units.

MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

CONCRETE WALL CRACKS: All existing diagonal cracks in wall
elements shall be less than 1/8" for Life Safety and 1/16" for
Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

REINFORCED MASONRY WALL CRACKS: All existing diagonal
cracks in wall elements shall be less than 1/8" for Life Safety and
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

UNREINFORCED MASONRY WALL CRACKS: There shall be no
existing diagonal cracks in the wall elements greater than 1/8" for
Life Safety and 1/16" for Immediate Occupancy, or out-of-plane
offsets in the bed joint greater than 1/8" for Life Safety and 1/16" for
Immediate Occupancy, and shall not form an X pattemn.

Site visit made on 8/6/03. No signs of
deterioration were observed.

Site visit made on 7/22/03. No signs of
deterioration were observed.

Site visit made on 8/6/03. No signs of
deterioration were observed.

Site visit made on 8/6/03. No eroded mortar
was observed.

Site visit made on 8/6/03. There are no
cracks >1/8".

Site visit made on on 8/6/03. There are no
cracks >1/8".
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ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST
C NC N/A Comments

0O O K 4.3.3.12 CRACKS ININFILL WALLS: There shall be no existing diagonal
cracks in the infilled walls that extend throughout a panel, greater
than 1/8" for Life Safety and 1/16” for Immediate Occupancy, or out-
of-plane offsets in the bed joint greater than 1/8" for Life Safety and
1/16" for Immediate Occupancy.

[ O X 4.3.3.13 CRACKS IN BOUNDARY COLUMNS: There shall be no existing
diagonal cracks wider than 1/8" for Life Safety and 1/16" for
Immediate Occupancy in concrete columns that encase masonry
infills.

LATERAL-FORCE-RESISTING SYSTEM

Shear Walls — General

K O O 44.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are at k_aast.two lines of shear walls in
direction shall be greater than or equal to 2 for Life Safety and both the longitudinal and transverse
Immediate Occupancy. directions.

Concrete Shear Walls

X [0 [ 4.4.2.21 SHEAR STRESS CHECK: The shear stress in the concrete shear ~ The maximum shear stress is 47 psi <100
walls, calculated using the Quick Check procedure of Section psiatLine 2. See Building Plan. Note:

3.6.3.3, shall be less than 100 psi or 2y/s'c for Life Safety and 24s'e =110 psi for f'c = 3,000 psi.
Immediate Occupancy.

K O O 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross  TYP- reinforcement in reinforced concrete
concrete area shall be not less than 0.0015 in the vertical direction ~ Walls:
and 0.0025 in the horizontal direction for Life Safety and Immediate Vertical Reinforcing = #5@12" o.c.:
Occupancy. The spacing of reinforcing steel shall be equal to or reinforcing ratio = 0.003 > 0.0015
less than 18" for Life Safety and Immediate Occupancy. Horizontal Reinforcing = #5@12" o.c.
horizontal: reinforcing ratio =0.003 >
0.0025.

The spacing = 12" < 18™.

L0 O XK 4.4.22.9 COLUMN SPLICES: Steel columns encased in shear wall boundary Life Safety Performance Level.
elements shall have splices that develop the tensile strength of the
column. This statement shall apply to the Immediate Occupancy
Performance Level only.

Reinforced Masonry Shear Walls

I O [ 4.4.2.4.1 SHEAR STRESS CHECK: The shear stress in the reinforced The maximum shear stress in the concrete
masonry shear walls, calculated using the Quick Check Procedure  block wall is 26 psi <70 psi at Line A. See
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and Building Plan.

Immediate Occupancy.
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ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST

Comments

LATERAL-FORCE-RESISTING SYSTEM

X O O 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing

O X O
O 0O X
X O O
O 0 K
O 0RX

steel ratio in reinforced masonry walls shall be greater than 0.002
for Life Safety and Immediate Occupancy of the wall with the
minimum of 0.0007 for Life Safety and Immediate Occupancy in
either of the two directions; the spacing of reinforcing steel shall be
less than 48" for Life Safety and immediate Occupancy; and all
vertical bars shail extend to the top of the walls.

CONNECTIONS

Typ. reinforcement in reinforced concrete
block walls:

Vertical Reinforcing = #5@32" o.c.:
reinforcing ratio = 0.0012 > 0.0007
Horizontal Reinforcing = #4@24" o.c.
horizontal: reinforcing ratio =0.001 >
0.0007.

Total reinforcing steel ratio =
(0.31+0.2*32/24)in*2/(32"*8") = 0.0023 >
0.002

Anchorage for Normal Forces

4.6.11

46.1.2

WALL ANCHORAGE: Exterior concrete or masonry walls, that are
dependent on the diaphragm for lateral support, shall be anchored
for out-of-plane forces at each diaphragm level with steel anchors,
reinforcing dowels, or straps that are developed into the diaphragm.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

WOOD LEDGERS: The connection between the wall panels and the
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

Shear Transfer

At NS walls: (2) 1/2" diameter x 12" bolts @
§°5" at joists. At EW walls: (2) 5/8" diameter
x 18" bolts @ 27°-8" at beam and 5/8"
diameter @ 3' o.c. in betw. beams

D/C = 1.15.

There are no wood ledgers.

4.6.21

4.6.2.2

46.2.3

TRANSFER TO SHEAR WALLS: Diaphragms shall be connected
for transfer of loads to the shear walls for Life Safety and the
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

TRANSFER TO STEEL FRAMES: Diaphragms shall be connected
for transfer of loads to the steel frames for Life Safety and the
connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

TOPPING SLAB TO WALLS OR FRAMES: Reinforced concrete
topping slabs that interconnect the precast concrete diaphragm
elements shall be doweled for transfer of forces into the shear wall
or frame elements for Life Safety and the dowels shall be able to
develop the lesser of the shear strength of the walls, frames, or
slabs for Immediate Occupancy.

Metal deck is welded to bar joists and steel
beams. The joists and beams are bolted to
the concrete block walls/reinforced
concrete walls w/ 1/2" or 5/8" diameter
bolts. At the interface of increment 1 and
Increment 2, the deck is attached to the
existing concrete block wall w/ L3x3's and
5/8" diameter expansion anchors.
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- ASCE 31* GENERAL BASIC STRUCTURAL CHECKLIST
C NC NA Comments
CONNECTIONS

Vertical Components

[ I ¢ 4.6.3.1 STEEL COLUMNS: The columns in lateral-force-resisting frames
shall be anchored to the building foundation for Life Safety and the
anchorage shall be able to develop the lesser of the tensile capacity
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Immediate
Occupancy.

O O X 4.6.3.2 CONCRETE COLUMNS: All concrete columns shall be doweled into
the foundation for Life Safety and the dowels shall be able to
develop the tensile capacity of reinforcement in columns of iateral-
force-resisting system for Immediate Occupancy.

O 0 K 4.6.3.3 WOOD POSTS: There shall be a positive connection of wood posts
to the foundation.

O
O
X

4.6.3.4 WOOD SILLS: All wood sills shall be bolted to the foundation.

O [0 K  4.6.35 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #5 L-dowels @ 32" o.c. into the concrete
the foundation for Life Safety and the dowels shall be able to foundation to match vertical reinforcing in
develop the lesser of the strength of the walls or the uplift capacity ~ the concrete block walis.
of the foundation for Inmediate Occupancy.

I O I 4.6.3.6 SHEAR-WALL-BOUNDARY COLUMNS: The shear wall boundary
columns shall be anchored to the building for Life Safety and the
anchorage shall be able to develop the tensile capacity of the
column for Immediate Occupancy.

O 0O K 4.6.3.7 PRECAST WALL PANELS: Precast wall panels shall be connected
to the foundation for Life Safety and the connections shall be able to
develop the strength of the walls for Immediate Occupancy.

O 0O K 4.6.3.8 WALL PANELS: Metal, fiberglass or cementitious wall panels shall

be positively attached to the foundation for Life Safety and
Immediate Occupancy.

Interconnection of Elements

0 O K 4.6.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive There are no columns in the building.
connection utilizing plates, connection hardware, or straps between Girders are connected to the concrete block
the girder and the column support. walls w/ bolts.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made fo ASCE 31.
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ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

Concrete Shear Walls

0 O K 44223 COUPLING BEAMS: The stirrups in coupling beams over means of
egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

O O K 4.4.224 OVERTURNING: All shear walls shall have aspect ratios less than 4 Life Safety Performance Level.
to 1. Wall piers need not be considered. This statement shall apply
to the Immediate Occupancy Performance Level only.

O O K 4.4.2.2.5 CONFINEMENT REINFORCING: For shear walls with aspect ratios Life Safety Performance Level.
greater than 2 to 1, the boundary elements shall be confined with
spirals or ties with spacing less than 8d,. This statement shall apply
to the Immediate Occupancy Performance Level only.

O O K 4.4.22.6 REINFORCING AT OPENINGS: There shall be added trim Life Safety Performance Level.
reinforcement around all wall openings greater than three times the
thickness of the wall. This statement shall apply to the Immediate
Occupancy Performance Level only.

0 O X 4.4.227 WALL THICKNESS: Thickness of bearing walls shall not be less  Life Safety Performance Level.
than 1/25 the unsupported height or length, whichever is shorter, nor
less than 4". This statement shall apply to the Immediate
Occupancy Performance Level only.

K O O 4.4.2.2.8 WALL CONNECTIONS: There shall be a positive connection Steel beams are bolted to the concrete
between the shear walls and the steel beams and columns for Life  Shear walls.
Safety and the connection shall be able to develop the sirength of
the walls for Immediate Occupancy.

Reinforced Masonry Shear Walls

0 O K 4.4.2.4.3 REINFORCING AT OPENINGS: All wall openings that interrupt Life Safety Performance Level.
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O X 4.4.24.4 PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS
General
X [0 [0 4511 DIAPHRAGM CONTINUITY: The diaphragms shall not be There are no split-level floors or expansion
composed of split-level floors and shall not have expansion joints.  Joints in the diaphragm.
M [0 [0 45.1.2 CROSSTIES: There shall be continuous cross ties between Steel beams serve as the cross ties.
diaphragm chords. ,
MM [0 OO 4.5.1.3 ROOFCHORD CONTINUITY: All chord elements shall be Chord elements: At EW elevations: L3x3
continuous, regardless of changes in roof elevation. continuous angle. At NS elevations: WF
beams.
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Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

K 0O O 45.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately Biggest opening at roof for HVAC unit.
adjacent to the shear walls shall be less than 25% of the wall length Opening = 4 ft. Shear wall length = 20 ft.
for Life Safety and 15% of the wall length for Immediate Occupancy. 4/20 =20% < 25% of the wall lengths.

O 0K 4.5.1.5 OPENINGS AT BRACED FRAMES: Diaphragm openings
immediately adjacent to the braced frames shall extend less than
25% of the frame length for Life Safety and 15% of the frame length
for Immediate Occupancy.

K O O 4.5.1.6 OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm
openings immediately adjacent to exterior masonry shear walls shall
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

O O K 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop
the strength of the diaphragm at re-entrant comers or other Life Safety Performance Level.
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

[0 O K 45.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

Metal Deck Diaphragms

O O K 45.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

Other Diaphragms

OO0 XK 4.5.7.14 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

Anchorage for Normal Forces

0 OO0 KX 4.6.1.3 PRECAST PANEL CONNECTIONS: There shall be at least two
anchors from each precast wall panel into the diaphragm elements
for Life Safety and the anchors shall be able to develop the strength
of the panels for Immediate Occupancy.

O 0O K 4.6.1.4 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry
walls to wood structural elements shall be instalied taut and shall be
stiff enough to limit the relative movement between the wall and the
diaphragm fo no greater than 1/8".
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ASCE 31* GENERAL SUPPLEMENTAL STRUCTURAL CHECKLIST
C NC N/A Comments
CONNECTIONS

Vertical Components

0O K 4.6.3.9 WOOD SILL BOLTS: Sill bolts shall be spaced at 6 ft or less for Life
Safety and 4 ft or less for Immediate Occupancy, with proper edge
and end distance provided for wood and concrete.

0 O3 KX 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

interconnection of Elements

O X [0 46.4.2 GIRDERS: Girders supported by walls or pilasters shall have at There are no ties securing the anchor bolts.
least two ties securing the anchor bolts for Life Safety and
Immediate Occupancy.

O 0O K 4.6.4.3 CORBEL BEARING: If the frame girders bear on column corbels,
the length of bearing shall be greater than 3" for Life Safety and
Immediate Occupancy.

O O XK 4.6.4.4 CORBEL CONNECTIONS: The frame girders shall not be
connected to corbels with welded elements.

O 0O XK 4.6.4.5 BEAM, GIRDER AND TRUSS SUPPORTS: Beams, girders and
tfrusses supported by unreinforced masonry walls or pilasters shall
have independent secondary columns for support of vertical loads.

Panel Connections

O 0 XK 4.6.5.3 ROOF PANEL CONNECTIONS: Roof panel connections shall be
spaced at or iess than 12" for Life Safety and 8" for immediate
Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 281, Original Building

Building 281 is a one-story reinforced concrete block wall building. There are concrete
shear walls in both directions of loading. The roof consists of gypsum board or
formboard supported on steel bar joists. A structural evaluation of Building 281, Original
Building was not completed because structural drawings were not available for review.

A detailed on-site evaluation is required to conclusively determine the structural
deficiencies in the building. However, based on our site visit observations, experience
and judgement, we identified the following potential deficiencies for the building: 1) The
diaphragm cannot adequately transfer seismic loads to the shear walls; 2) The out-of-
plane anchorage connections could not be verified on the site visit.

For the building to meet life-safety requirements, we recommend a detailed on-site
evaluation of the building. Most likely, rod bracing at the roof level and strengthening of
the out-of-plane anchorage connections will be required.
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Building Name: Building 281, Increment 1 (Original) Date: July 23, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: ~1950 Year(s) Remodeled: None UBC Zone: 4 -Type B Near Field
Area (sf): 5,400 Length (ft): 95 Width (ft): 57
"No. Stories: 1 : Story Height: 1251t o Total Height: 12.5ft

CONSTRUCTION DATA

Gravity Load Structural System: 2" poured gypsum o/ gypsum board supported by open web joists; which are supported by perimeter and

interior reinforced concrete block walls
Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" concrete block walls Openings?: Door and window openings
Roof Framing: 2" poured gypsum o/ gypsum board supported by open web joists

Intermediate Floor Framing: None

Ground Floor: Concrete slab on grade

Columns: None
Foundation: Strip footing @ concrete block walls

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
; s Type 13 (Reinforced concrete block walls w/ Type 13 (Reinforced concrete block walls w/
System Classification: flexible diaphragm) flexible diaphragm)
. Open web joists, reinforced concrete block Open web joists, reinforced concrete block walls
Vertical Elements: . . . .
walls @ perimeter and interior @ perimeter and interior
Diaphragms: 2" poured gypsum o/ gypsum board 2" poured gypsum o/ gypsum board
SEISMIC EVALUATION PERFORMED? No EVALUATION: None YEAR: 2003

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING: 6
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

Drawings are not available for review. This building summary has been completed based on observations of the structure
made on 7/22/03-site visit with Madhu Kamath of LLNL.

Based on our site visit observations, experience and judgement, we identified the following deficiencies for the building: 1)
The diaphragm cannot adequately transfer seismic loads fo the shear walls; 2) The out-of-plane anchorage connections
could not be verified on the site visit and therefore are deemed inadequate.

For the building to meet life-safety requirements, a detail on-site evaluation is recommended to determine the location of

the lateral-force-resisting-system and to observe the interconnection of elements in the structure. Most likely, rod bracing
at the roof level and strengthening of the out-of-plane anchorage connections will be required.

pproject.a021000.099\a20047.08\calcs\activelworkshts\calculations and summary sheets per building\bidg 2811281 original bldg summary.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 322

Building 322 is a one-story reinforced masonry bearing wall building. The structure
consists of metal deck supported by steel wide flange girders, which are supported by
perimeter 8" thick concrete block walls. The only potential deficiency noted for Building
322 is inadequate out-of-plane wall anchorage. For the building to meet life-safety
requirements, we recommend that the out-of-plane anchorage be strengthened.
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Building Name: Building 322 Date: July 22, 2003
Building Address: Lawrence Livermore National Laboratory ' Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1962 Year(s) Remodeled: 1974, 1984 UBC Zone: 4 - Type B Near Field
Area (sf): 5,800 Length (ft): 80 Width (ft): 60
No. Stories: 1 +Mezz. Story Height: 16 ft Total Height: 16 ft

CONSTRUCTION DATA

Gravity Load Structural System: Bare metal deck supported by WF beams, which are supported by perimeter reinforced concrete block

walls
Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls; 8" concrete block walls Openings?: Door and window openings

Roof Framing: Bare metal deck supported by 10B15 beams and tapered WF girders
Intermediate Floor Framing: @ mezz.:5/8" plywocd sheathing supported by timber joists and 2x6 stud walls

6" concrete slab on grade typ., @ plating shop area, the ground flr consists of steel grating supported by

Ground Floor: steel beams and TS columns, which are supported by 9" concrete slab on grade

Columns: None

Strip footing @ concrete block walls. @ plating shop area: 6" steel grating floor system supported by

C6's and W8's. The steel beams are supported by TS4x4 columns, which are supported by a 9" slab on
grade. The grating floor system is tied back to the 6" concrete slab on grade outside the plating area w/
bolts and welded studs.

LATERAL-FORCE-RESISTING SYSTEM

Foundation:

Longitudinal Transverse
. o Type 13 (Reinforced Masonry Bearing Wall Type 13(Reinforced Masonry Bearing Wall
System Classification: g 4141w/ Flexible Diaphragm) Building w/ Flexible Diaphragm)
Vertical Elements: Steel beams, tapered steel girders, reinforced Steel beams, tapered steel girders, reinforced
' © ’ concrete block walls @ perimeter concrete block walls @ perimeter
Diaphragms: Bare metal deck Bare metal deck

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation YEAR: 2003

SEISMIC EVALUATION CRITERIA; [Zie Safety ASCE 31-02]

VULNERABILITY RATING: 4
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WALL ANCHORAGE
Worst case: NS walls, out of plane anchorage for the concrete block walls is not adequate. D/C = 1.95.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Strengthen out of plane anchorage.

piiproject.a021000.089\a20047 .08\calcs\activeworkshts\calculations and summary sheets per building\bldg 3221322 bldg summary.doc
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Building Name: Building 322

Building Address: Lawrence Livermore National Laboratory

Job Number:

ASCE 31* BASIC CHECKLIST RM1:

A20047.08

Job Name: LLNL Prioritization

Date: July 22, 2003
Page: 1 of 3
By: JYF Checked: JEH

REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

C NC NA
X 0O 0O
00X
X 0O 0O
O 0 X
O 0K
O 0K
X O O
00X
X 0O O
X O O

BUILDING SYSTEM

4.3.1.1

43.1.2

4.3.1.3

4.3.21

4322

4.3.23

4324

4325

4.3.31

4.3.3.7

LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupanay. .

MEZZANINES: interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and immediate
Occupancy, excluding one-story penthouses and mezzanines.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

MASONRY UNITS: There shall be no visible deterioration of
masonry units.

The bare metal deck delivers load to the WF
beams and girders, which are supported by
the perimeter reinforced concrete block
walls. The concrete block walls are
doweled into the concrete strip foundation
system.

There are no adjacent buildings.

Details on the as-built dwgs do not show
anchorage of the mezzanine to the lateral
force resisting elements of the main
building. However, there are gypsum board
walls supporting the mezzanine level. To
be conservative, the load from the
mezzanine has been included in the
evaluation of the lateral force resisting
system.

One story building

One story buiiding

One story building

The concrete block walls are doweled into
the concrete strip foundation system.

One story building

Site visit made on 7/22/03. No signs of
deterioration were observed.

Site visit made on 7/22/03. No signs of
deterioration were observed.

P:\Project. AG21000.099\A20047.08\Calcs\Active\Workshts\Caleulations and Summary Sheets per Building\Bldg 3221322 ASCE Basic RM1.doc
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Building Name: Building 322

Building Address: Lawrence Livermore National Laboratory

C NC NA

Job Number:

ASCE 31* BASIC CHECKLIST RM1:

A20047.08

Job Name: LLNL Prioritization

Date: July 22, 2003
Page: 2 of 3
By: JYF  Checked: JEH

REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

X O O
X 0O 0O
X O 0O
X O O
X 0O 0O
O O
0o O

BUILDING SYSTEM

4.3.3.8

4.3.3.10

MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

REINFORCED MASONRY WALL CRACKS: All existing diagonal
cracks in wall elements shall be less than 1/8" for Life Safety and
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

Site visit made on 7/22/03. No eroded
mortar was observed.

Site visit made on 7/22/03. There are no
cracks >1/8".

4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are two lines of shear walls in both

direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

the longitudinal and transverse directions.

The maximum shear stress in the concrete

4.4.2.4.1 SHEAR STRESS CHECK: The shear stress in the reinforced ! é _
masonry shear walls, calculated using the Quick Check Procedure  block wall is 11 psi < 70 psi at the south
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and wall.
Immediate Occupancy.
4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing TYP- reinforcement in reinforced concrete
steel ratio in reinforced masonry walls shall be greater than 0,002 block walls:
for Life Safety and Immediate Occupancy of the wall with the Vertical Reinforcing = #5@24" o.c.:
minimum of 0.0007 for Life Safety and iImmediate Occupancy in reinforcing ratio = 0.0016 > 0.0007
either of the two directions; the spacing of reinforcing steel shall be  Horizontal Reinforcing = #4@24" o.c.
less than 48" for Life Safety and Immediate Occupancy; and all horizontal: reinforcing ratio =0.001 >
vertical bars shall extend to the top of the walls. 0.0007.
Total reinforcing steel ratio =
(0.3140.2)inA2/(24™8") = 0.0027 > 0.002
CONNECTIONS
4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare At the East and West elevations: (2) 7/8"
dependent on the diaphragm for lateral support, shall be anchored ~ diameterx16™ bolts w/ max. spacing @ 20
for out-of-plane forces at each diaphragm level with steel anchors, ~ ©-¢. In addition, detail show the deck
reinforcing dowels, or straps that are developed into the diaphragm. Welded to 3/8" x3 plates w/ 1/2" diameter L
Connections shall have adequate strength to resist the connection ~ bolts into the concrete block wall @ 24" o.c.
force calculated in the Quick Check Procedure of Section 3.5.3.7.  at the East and West elevations. Worst
case out of plane anchorage, North and
South elevations: (2) 5/8" diameter x 12"
bolts. Maximum spacing of anchorage @
10°.
D/C = 1.95.
4.6.1.2 WOOD LEDGERS: The connection between the wall panels and the There are no wood ledgers.

diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

P:\Project. A02\000.098\A20047.08\Calcs\Active\Workshts\Caiculations and Summary Sheets per Building\Bidg 3221322 ASCE Basic RM1.doc
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Building Name: Building 322 Date: July 22, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3
. Job Number: A20047.08 Job Name: LLNL Pnontlzatlon By: JYF Checked: JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC NA ' Comments
CONNECTIONS
[0 [0 4621 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ Details shows the metal deck to be screwed
for transfer of loads to the shear walls for Life Safety and the to 2x4 members which are connected to
connections shall be able to develop the lesser of the shear strength 3/8"x3" plates by welded 1/2" diameter
of the walls or diaphragms for Immediate Occupancy. studs @ 24" o.c. Welded to the plate are

1/2" diameterx6” L. anchors embedded in
the concrete block walls.

K [0 O 4635 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #5x 4'-0™ dowels @ 2'-0" o.c. into the
the foundation for Life Safety and the dowels shall be able to concrete foundation to match vertical
develop the lesser of the strength of the walls or the uplift capacity ~ reinforcing in the concrete block walls.
of the foundation for Immediate Occupancy.

O 0 4.6.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive There are no columns in the building.

connection utilizing plates, connection hardware, or straps between Girders are connected to the concrete block
the girder and the column support. walls w/ bolts and welded rebar.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made fo ASCE 31.

P:\Project. AO2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 322322 ASCE Basic RMt.doc
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Building Name: Building 322 Date: July 22, 2003
Building Address: Lawrence Livermore National Laboratory ’ Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _JYF _ Checked: __ JEH

C NC NA

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY

BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

O oo X
O 0K
X 0O 0O
X 0O 0O
X 0O O
O 0K
O 00X
O 0 X
O 0X
I I 4
0O 0K

LATERAL-FORCE-RESISTING SYSTEM

4.4.24.3 REINFORCING AT OPENINGS: All wall openings that interrupt  Life Safety Performance Level.
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

4.4.2.4.4 PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Levei only.

DIAPHRAGMS

4.5.1.2 CROSS TIES: There shall be continuous cross ties between Steel beams serve as the cross ties.

4514

4516

4517

45.1.8

45.2.1

4522

4523

4.5.3.1

diaphragm chords.

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately Diaphragm openings adjacent to shear
adjacent to the shear walls shall be less than 25% of the wall length Walls are less than 25% of the wall length.
for Life Safety and 15% of the wall length for Immediate Occupancy.

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm Openings adjacent to shear walls are ~4
openings immediately adjacent to exterior masonry shear walls shall Wide for AC units.

not be greater than 8 ft long for Life Safety and 4 ft long for

Immediate Occupancy.

PLAN IRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant corners or other

locations of plan irregularities. This statement shall apply to the

Immediate Occupancy Performance Level only.

DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the

building width in either major plan dimension. This statement shall

apply to the Immediate Occupancy Performance Level only.

STRAIGHT SHEATHING: Al straight sheathed diaphragms shall ~ Bare metal deck.
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

SPANS: All wood diaphragms with spans greater than 24 ft for Life Bare metal deck.
Safety and 12 ft for Immediate Occupancy shall consist of wood
sfructural panels or diagonal sheathing.

UNBLOCKED DIAPHRAGMS: All diagonally sheathed and Bare metal deck.
unblocked wood structural panel diaphragms shall have horizontal

spans less than 40 ft for Life Safety and 30 ft for Immediate

Occupancy and shall have aspect ratios less than or equal to 4 to 1

for Life Safety and 3 to 1 for Immediate Occupancy.

NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck ~ Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete

shall consist of horizontal spans of less than 40 ft and shall have

aspect ratios less than 4 to 1. This statement shall apply to the

Immediate Occupancy Performance Level only.

PAProject. A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 3221322 ASCE Supp RM1.doc
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Building Name: Building 322 Date: July 22, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
- BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC NA Comments

DIAPHRAGMS

X O O 457.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O 0K 4.6.1.4 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry
walls to wood structural elements shall be installed taut and shall be
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8".

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project.A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 3221322 ASCE Supp RM1.doc
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Building Name: Building 322 Date: July 16, 2003

[ Building Address: Lawrence Livermore National Laboratory Page: 1 of 1

Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH
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APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 362

Building 362 is a one-story reinforced masonry bearing wall building. The structure
consists of 5/8" plywood sheathing supported by wood joists, which are supported by
perimeter 8" thick concrete block walls and interior partition walls. Deficiencies noted for
Building 362 are inadequate out-of-plane wall anchorage and the absence of cross ties in
the building. For the building to meet life-safety requirements, we recommend that the
out-of-plane anchorage be strengthened and that cross ties are added.
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Building Name: Building 362 Date: July 21, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1964 , Year(s) Remodeled: 1977 UBC Zone: 4 — Type B Near Field
Area (sf): 3,250 Length (ft): 74 Width (ft): 50'-8"
No. Stories: 1 Story Height: 142" Total Height: 142"

CONSTRUCTION DATA

5/8" Plywood sheathing supported by 2x12 wood joists @ 24" o.c. Joists are supported by interior

Gravity Load Structural System: partitions and exterior concrete block walls.

Exterior Transverse Walls: 8" concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" concrete block walls Openings?: Door and window openings

Roof Framing: 5/8" Plywood sheathing supported by 2x12 wood joists @ 24" o.c.

Intermediate Floor Framing: None

Ground Floor: 4" concrete slab on grade w/ 6x6-4/4 WWF (or 4x4-W2.9xW2.9 WWF) over 4" aggregate base

Columns: None
Foundation: Concrete strip footings

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
Svystem Classification: Type 13 (Reinforced concrete block walls w/ Type 13 (Reinforced concrete block walls w/
y fon: flexible diaphragm) flexible diaphragm)
. 2x12 wood joists, 2x6 interiror stud walls, 2x12 wood joists, 2x6 interiror stud walls,
Vertical Elements: . .
exterior concrete block walls exterior concrete block walls
Diaphragms: 5/8" plywood 5/8" plywood

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation = YEAR: 2003

SEISMIC EVALUATION CRITERIA: [2e Satety” ASCE 31-0

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WALL ANCHORAGE

Toe nail connection for out of plane anchorage is not adequate. D/C = 7.81.

CROSS TIES

There are no cross ties in the EW direction.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add out of plane anchorage and crossties.

p:\project.a02\000.099\a20047 .08\calcs\activelworkshts\calculations and summary sheets per building\bldg 362362 bidg summary.doc
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Building Name: Building 362

Building Address: Lawrence Livermore National Laboratory

Job Number:

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL
- BUILDINGS WITH FLEXIBLE DIAPHRAGMS

N/A

A20047. 08

Job Name: LLNL Pnonttzatlon

Date: July 21, 2003
Page: 1 of 3
By: JYF  Checked: JEH

Comments

C NC

X O O
OO0 X
O 0O KX
0O 0O K
O 0O K
O 0O X
X O O
O 0 X
X O 0O
X O O
X O 0O

BUILDING SYSTEM

4.3.11

4.3.1.2

4313
4.3.2.1

4322

4323

4324

4325

4.3.31

43.37

43.3.8

LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to-
transfer the inertial forces from the mass to the foundation.

ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shail be greater than 4%
of the height of the shorter building for Life Safety and Immediate’
Occupancy.

MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and immediate
Occupancy, excluding one-story penthouses and mezzanines.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

MASONRY UNITS: There shall be no visible deterioration of
masonry units.

MASONRY JOINTS: The mortar shall not be easily scraped away
from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

The 5/8" plywood diaphragm transfers load
to the 2x12 joists, which transfers load to
the exterior concrete block walls. The
concrete block walls are doweled into the
foundation.

There are no adjacent buildings.

There are no mezzanines.

One story building

One story building

One story building

The concrete block walis are doweled into
the concrete strip foundation system.

One story building

Site visit made on 8/6/03. No signs of
deterioration were observed.

Site visit made on 8/6/03. No signs of
deterioration were observed.

Site visit made on 8/6/03. No eroded mortar
was observed.

P:\Project. AO2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 3621362 ASCE Basic RM1.doc
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Building Name: Building 362 Date: July 21, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A ‘ Comments

BUILDING SYSTEM

O O [O 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal  Site visit made on 8/6/03. There are no
cracks in wall elements shall be less than 1/8" for Life Safety and ~ cracks >1/8".
1/16" for immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

B 0O [ 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are two lines of shear walls in both
direction shall be greater than or equal to 2 for Life Safety and the longitudinal and transverse directions.

Immediate Occupancy.

X O O 44241 SHEARSTRESS CHECK: The shear stress in the reinforced The maximum shear stress in the concrete
masonry shear walls, calculated using the Quick Check Procedure ~ block wall is 10 psi < 70 psi at the west
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and elevation.

immediate Occupancy.

X [0 [0 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing TYP. reinforcement in reinforced concrete
steel ratio in reinforced masonry walls shall be greater than 0.002  block walis:
for Life Safety and Immediate Occupancy of the wall with the Vertical Reinforcing = #5@24" o.c.:
minimum of 0.0007 for Life Safety and Immediate Occupancy in reinforcing ratio = 0.0016 > 0.0007
either of the two directions; the spacing of reinforcing steel shallbe  Horizontal Reinforcing = 2#3@24" o.c.
less than 48" for Life Safety and immediate Occupancy; and all horizontal: reinforcing ratio =0.0011 >
vertical bars shall extend to the top of the walls. 0.0007.

Total reinforcing steel ratio =
(0.31+0.22)in"2/(24"*8") = 0.0028 = 0.002

CONNECTIONS

O X [0 46.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare ~ Out of plane wall anchorage: Blocking is
dependent on the diaphragm for lateral support, shall be anchored  toe nailed to 2x6 wood plates which are tied
for out-of-plane forces at each diaphragm level with steel anchors,  to the concrete biock walls w/ 3/4™ diameter
reinforcing dowels, or straps that are developed into the diaphragm. bolts @ 4’ o.c, typ.

Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.  pjc=7.81.

0O O B 4612 WOODLEDGERS: The connection between the wall panels and the There are no wood ledgers.
diaphragm shall not induce cross-grain bending or tension in the

wood ledgers.

I [0 O 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ Plywood diaphragm is nailed to joists and
for transfer of loads to the shear walls for Life Safety and the blocking. These are nailed to a 3x6 plate,
connections shall be able to develop the lesser of the shear strength Which is bolted to the concrete block wall
of the walls or diaphragms for immediate Occupancy. w/ 3/47 diameter bolts at 4'-0" o.c.

X O O 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #5 L-dowels @ 24" o.c. into foundation to
the foundation for Life Safety and the dowels shall be able to match vertical reinforcing in the concrete
develop the lesser of the strength of the walls or the uplift capacity ~ block walls.
of the foundation for Immediate Occupancy.
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ASCE 31 BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC NA Comments
CONNECTIONS
0 0 4.6.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive There are no columns.

connection utilizing plates, connection hardware or straps between
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made fo ASCE 31.
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Building Name: Building 362 Date: July 21, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number A20047.08 Job Name: LLNL Prioritization By: _JYF  Checked: _ JEH

ASCE31 * SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O O K 4.4.24.3 REINFORCING AT OPENINGS: All wall openings that interrupt  Life Safety Performance Level.
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O ® 4.4.244 PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

[0 ® [0 4.51.2 CROSSTIES: There shall be continuous cross ties between There are no cross ties in the EW direction.
diaphragm chords.

I [0 [0 4.5.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately ~There are no diaphragm openings adjacent
adjacent to the shear walls shall be less than 25% of the wall length  to shear walls.
for Life Safety and 15% of the wall length for immediate Occupancy.

K [0 [0 4.5.1.6 OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm There are no diaphragm openings adjacent
: openings immediately adjacent to exterior masonry shear walls shall to shear walls.
not be greater than 8 ft long for Life Safety and 4 ft long for
Immediate Occupancy.

0 O K 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant comers or other
locations of plan irregularities. This statement shall apply to the
immediate Occupancy Performance Level only.

[0 O K 4518 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O 0O K 4.5.2.1 STRAIGHT SHEATHING: All straight sheathed diaphragms shali ~ 5/8" plywood sheathing.
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

K [0 [0 4522 SPANS:Al wood diaphragms with spans greater than 24 ft for Life  5/8” plywood sheathing.
Safety and 12 it for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

X O 0O 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and Span = 2'-0". Diaphragm aspect ratio ~ 1 to
unblocked wood structural pane! diaphragms shalt have horizontal 1
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupangy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

[0 OO0 K 45.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.
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ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
' BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC NA Comments

DIAPHRAGMS

X O O 4.5.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O O O 4.6.1.4 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry
" walls to wood structural elements shall be installed taut and shall be
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8".

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 363

Building 363 is a one-story reinforced masonry bearing wall building. The structure
consists of 1/2" plywood sheathing supported by wood joists, which are supported by
perimeter 8" thick concrete block walls and interior partition walls. Deficiencies noted
for Building 363 are inadequate out-of-plane wall anchorage and the absence of cross ties
in the building. For the building to meet life-safety requirements, we recommend that the
out-of-plane anchorage be strengthened and that cross ties are added.



A‘De enkolb

DthNKOLB ENGINEERS

Building Name: Building 363 Date: July 22, 2003
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PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1965 Year(s) Remodeled: 1989 UBC Zone: 4 —Type B Near Field
Area (sf): 1,590 Length (ft): 44 Width (ft): 36
"No. Stories: 1 ' Story Height: 13! - Total Height: 13

CONSTRUCTION DATA
Gravity Load Structural System: 1/2" plyscord sheathing supported by wood joists and 2x4 or 2x6 stud walls

Exterior Transverse Walls: 8" Concrete block walls Openings?: Door and window openings
Exterior Longitudinal Walls: 8" Concrete block walls Openings?: Door and window openings
Roof Framing: 1/2" Plyscord sheathing supported by 2x14 joists @ 16" o.c.

Intermediate Floor Framing: None

Ground Floor: 6" concrete slab on grade w/ 6x6x10 ga. WWM

Columns: None
Foundation: Thicken slab at interior partitions, strip footing at exterior concrete block shear walls

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
. . Type 13 (Reinforced Masonry Bearing Wall Type 13 (Reinforced Masonry Bearing Wall
System Classification: g 1400/ Flexible Diaphragm) Building w/ Flexible Diaphragm)
. A Wood joists supported by stud walls at Wood joists supported by stud walls at interior
Vertical Elements: interior and concrete block walls at exterior and concrete block walls at exterior
Diaphragms: - 1/2" plyscord sheathing 172" plyscord sheathing

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluaton YEAR: 2003

SEISMIC EVALUATION CRITERIA; [ie Safety7 ASCE 31-07

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WALL ANCHORAGE

Toe nail connection for out of plane anchorage is not adequate. D/C = 6.25.

CROSS TIES

There are no cross ties in the EW direction.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add out of plane anchorage.
Add crossties in the EW direction.
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Building Name: Building 363

Building Address: Lawrence Livermore National Laboratory

Job Number:

A20047.08

Job Name: LLNL Prlormzatlon

Date July 22, 2003
Page: 1 of 3
By: _JYF Checked JEH

ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

C NC N/A Comments
BUILDING SYSTEM
(9 [0 [0 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one The1/2" plyscord sheathing delivers load to
complete load path for Life Safety and Immediate Occupancy for ~ the wood joists, which transfer the ioad to
seismic force effects from any horizontal direction that serves to the perimeter reinforced concrete block
transfer the inertial forces from the mass to the foundation. walls. The concrete block walls are
doweled into the concrete strip foundation
system.
O 0 K 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building ~ There are no adjacent buildings.
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.
[0 O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced There are no mezzanines.
independently from the main structure, or shall be anchored fo the
lateral-force-resisting elements of the main structure.
[0 0 K 43241 WEAKSTORY: The strength of the lateral-force-resisting system in One story building
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.
O O K 4.3.2.2 SOFT STORY: The stifiness of the lateral-force-resisting-system in  One story building
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.
0 O K 4323 GEOMETRY: There shall be no changes in horizontal dimension of One story building
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.
X O [ 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  The concrete block walls are doweled into
: force-resisting system shall be continuous to the foundation. the concrete strip foundation system.
[ O B 4.3.25 MASS: There shall be no change in effective mass of more than One story building
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.
K [0 [0 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay, ~ Site visit made on 7/22/03. No signs of
shrinkage, splitting, fire damage, or sagging in any of the wood deterioration were observed.
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.
K O O 4.3.3.7 MASONRY UNITS: There shall be no visible deterioration of Site visit made on 7/22/03. No signs of
masonry units. deterioration were observed.
K [0 [0 4.3.3.8 MASONRY JOINTS: The mortar shall not be easily scraped away  Site visit made on 7/22/03. No eroded

from the joints by hand with a metal tool, and there shall be no
areas of eroded mortar.

mortar was observed.
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ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC NA Comments

BUILDING SYSTEM

K [0 O 4.3.3.10 REINFORCED MASONRY WALL CRACKS: All existing diagonal  Site visit made on 7/22/03. There are no
cracks in wall elements shall be less than 1/8" for Life Safety and cracks >1/8".
1/16" for Immediate Occupancy, shall not be concentrated in one
location, and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

X [ O 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are two lines of shear walls in both
direction shall be greater than or equal to 2 for Life Safety and the longitudinal and transverse directions.

Immediate Occupancy.

X [0 [0 4.4.24.1 SHEAR STRESS CHECK: The shear stress in the reinforced The maximum shear stress in the concrete
masonry shear walls, calculated using the Quick Check Procedure  block wall is 8 psi < 70 psi at the east and
of Section 3.5.3.3, shall be less than 70 psi for Life Safety and west walls.

Immediate Occupanacy.

O X [0 4.4.2.4.2 REINFORCING STEEL: The total vertical and horizontal reinforcing TYP. reinforcement in reinforced concrete
steel ratio in reinforced masonry walls shall be greater than 0.002  block walls: '
for Life Safety and immediate Occupancy of the wall with the Vertical Reinforcing = #4@32" o.c.:
minimum of 0.0007 for Life Safety and Immediate Occupancy in reinforcing ratio = 0.00078 > 0.0007
either of the two directions; the spacing of reinforcing steel shall be  Horizontal Reinforcing = 284@48" o.c.
less than 48" for Life Safety and Immediate Occupancy; and all horizontal: reinforcing ratio =0.001 >
vertical bars shall extend to the top of the walls. 0.0007.

Total reinforcing steel ratio =
(0.2*1.542*0.2)in~2/(48"8") = 0.0018 < 0.002.

CONNECTIONS

O K [O 4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare  Blocking is toe nailed to 2x6 wood plates
dependent on the diaphragm for lateral support, shall be anchored ~ Which are tied to the concrete block walls
for out-of-plane forces at each diaphragm level with steel anchors, W/ 5/8” diameter bolts @ 32" o.c. D/C for
reinforcing dowels, or straps that are developed into the diaphragm. out of plane anchorage = 6.25.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

K O O 4.6.1.2 WOOD LEDGERS: The connection between the wall panels and the
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

XK O O 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ 1/2" plyscord sheathing is nailed to 2x10
for transfer of loads to the shear walls for Life Safety and the members, which are toe nailed to 2x6
connections shall be able to develop the lesser of the shear strength redwood plates. The plates are bolted to

of the walls or diaphragms for Immediate Occupancy. the concrete block wall w/ 5/8" diameter
bolts at 32"0.c.

K O [O 4635 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  #4 L- dowels @ 32" o.c. into concrete
the foundation for Life Safety and the dowels shall be able to foundation to match vertical reinforcing in
develop the lesser of the strength of the walls or the uplift capacity ~ the concrete block walls.
of the foundation for Immediate Occupancy.
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ASCE 31* BASIC CHECKLIST RM1: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC NA Comments

CONNECTIONS

0 O K 464.1 GIRDER/COLUMN CONNECTION: There shall be a positive There are no columns.
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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C NC N/A

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY
- BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

O 0X
o o0X
O X 0O
X O O
X O 0O
0O 0X
O 0O K
O 0 X
X O O
O oOoX
00X

LATERAL-FORCE-RESISTING SYSTEM

REINFORCING AT OPENINGS: All wall openings that interrupt ~ Life Safety Performance Level.

44243
rebar shall have trim reinforcing on all sides. This statement shall
apply to the Immediate Occupancy Performance Level only.
4.4.2.4.4 PROPORTIONS: The height-to-thickness ratio of the shear walls at Life Safety Performance Level.
each story shall be less than 30. This statement shall apply to the
Immediate Occupancy Performance Level only.
DIAPHRAGMS
"4.5.1.2 CROSS TIES: There shall be continuous cross ties between There are no cross ties in the EW direction.

4514

4516

4517

4518

4521

4522

4523

4531

diaphragm chords.

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately ~There are no openings in the diaphragm
adjacent to the shear walls shall be less than 25% of the wall length adjacent to the shear walls.
for Life Safety and 15% of the wall length for Immediate Occupancy.

OPENINGS AT EXTERIOR MASONRY SHEAR WALLS: Diaphragm There are no openings in the diaphragm
openings immediately adjacent fo exterior masonry shear walls shali adjacent to the exterior shear walls.

not be greater than 8 ft long for Life Safety and 4 ft long for

Immediate Occupancy.

PLAN IRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant corners or other

locations of plan irregularities. This statement shall apply to the

Immediate Occupancy Performance Level only.

DIAPHRAGM REINFORCEMENT AT OPENINGS: There shalibe ~ Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the

building width in either major plan dimension. This statement shall

apply to the Immediate Occupancy Performance Level only.

STRAIGHT SHEATHING: All straight sheathed diaphragms shall ~ 1/2" plywood sheathing.
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

SPANS: All wood diaphragms with spans greater than 24 ft for Life /2" plywood diaphragm.
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

UNBLOCKED DIAPHRAGMS: All diagonally sheathed and Piywood diaphragm is blocked.
unblocked wood structural panel diaphragms shall have horizontal

spans less than 40 ft for Life Safety and 30 ft for Immediate

Occupancy and shall have aspect ratios less than or equal to 4 to 1

for Life Safety and 3 to 1 for Immediate Occupancy.

NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete

shall consist of horizontal spans of less than 40 ft and shall have

aspect ratios less than 4 to 1. This statement shall apply to the

Immediate Occupancy Performance Level only.

P:\Project. AO21000.099\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 3631363 ASCE Supp RM1.doc
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Building Name: Building 363 Date: July 22, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked:  JEH

ASCE 31* SUPPLEMENTAL CHECKLIST RM1: REINFORCED MASONRY

BEARING WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

DIAPHRAGMS

O 0O 4.57.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O 0O K 4.6.1.4 STIFFNESS OF WALL ANCHORS: Anchors of concrete or masonry
walls to wood structural elements shall be installed taut and shall be
stiff enough to limit the relative movement between the wall and the
diaphragm to no greater than 1/8”.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. AG21000.098\A20047 08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 363\363 ASCE Supp RM1.doc
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APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 4675, Original Trailers + Addition #1

Building 4675 consists of several one-story wood framed trailers. The original trailers
were constructed in 1979 and Addition #1 was constructed as an extension in 1980. The
roof consists of 2x4 joists with plywood sheathing. The roof spans to the perimeter
plywood sheathed bearing walls. The typical trailer dimension is 24 feet wide by 60 feet
long. ‘

The primary structural deficiency found in Building 4675, Original Trailers is the
absence of sill bolting along the plywood sheathed shear walls. The trailers are
susceptible of sliding off their supports in the event of an earthquake. For the building to
meet life-safety requirements, we recommend that the existing wood sills be bolted down
to the foundation and/or typical lateral bracing be installed between the trailers and grade.
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48 Deg

Job Number:

Building Name: Building 4675 — Original + Additions #1 Date: August 11, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
A20047.08 Job Name: LLNL Prioritization By:  AK Checked:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: -
Area (sf): 8,720 sf
No. Stories: 1

CONSTRUCTION DATA

Gravity Load Structural System:

Exterior Transverse Walls:
Exterior Longitudinal Walls:
Roof Framing:

Intermediate Floor Framing:
Ground Floor:

Columns:

Foundation:

Year(s) Remodeled: 1980-1991 UBC Zone: 4 - Type B Near Field
Length (ft): 120° Width (ft): 96’
Story Height: Sloped Roof Total Height: ~12

24’ x 60’ trailers. 2x4 roof framing with plywood sheathing spans to exterior bearing walls.

Plywood sheathed bearing shear walls Openings?: Doors / Windows

Plywood sheathed bearing shear walis Openings?: Doors / Windows

2x4 joists with plywood sheathing.

1-1/8" T&G plywood over 4x6 girders @ 24" o.c. with intermediate supports

Bearing walls typical. In between trailers where bearing walls
have been removed, timber posts provide vertical support.

The floor is supported on steel jacks (supports located in the interior) and 3’ pitwalls (2x4
studwalls with plywood sheathing along the exterior, except on the eastside. The eastern wall
(60’ long) is supported on a poured-in-place concrete wall with a footing. The original trailers
do not have anchor bolts at the wood sills along the exterior walls.

LATERAL-FORCE-RESISTING SYSTEM

System Classification:
Vertical Elements:

Diaphragms:

SEISMIC EVALUATION PERFORMED?

Longitudinal (WFE) Transverse (N-S)

W2 —- Wood Frames W2 - Wood Frames

Bearing walls Bearing walls

2x4 joists with plywood sheathing 2x4 joists with plywood sheathing

YEAR: 2003

EVALUATION: Rapid Evaluation

Yes

SEISMIC EVALUATION CRITERIA: [21¢ Safety/ ASCE 31-07

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

4
(1=low to 10=high)

CLASS C

p:\project.a021000.099\a20047 .08\caics\active\workshts\calculations and summary sheets per building\bldg 4675\b4675a summary.doc
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Building Name: Building 4675 —~ Original + Additions #1 Date: August 11, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

- PRIORITIZATION BUILDING DATA SHEET |

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

WOOD SILLS

The wood sills in the original trailers are not bolted to the foundation.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Bolt down existing wood sills to foundation.

pi\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 4675\b46752 summary.doc
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Building Name: Building 4675 — Original + Additions #1 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __ AK _ Checked:
ASCE 31* BASIC CHECKLIST W2: Woob FRAMES, COMMERCIAL AND
v INDUSTRIAL "
C NC NA Comments
BUILDING SYSTEM
X O [0 4.31.1 LOADPATH: The structure shall contain a minimum of one Perimeter and interior plywood shear walls.

complete load path for Life Safety and immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

OO0 X 4.3.1.3 MEZZANINES: interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored fo the
lateral-force-resisting elements of the main structure.

X O [0 4.321 WEAKSTORY: The strength of the lateral-force-resisting system in Single story cafeteria
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

X [0 [0 4.322 SOFTSTORY: The stifiness of the lateral-force-resisting-system in  Single story cafeteria
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

K [0 O 4323 GEOMETRY: There shall be no changes in horizontal dimension of Single story cafeteria
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X OO0 O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

8 [0 [0 4.325 MASS: There shall be no change in effective mass of more than Single story cafeteria
50% from one story to the next for Life Safety and Immediate
Occupangcy. Light roofs, penthouses and mezzanines need not be
considered. '

XK O 0O 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

0 O X 4.332 WOODSTRUCTURAL PANEL SHEAR WALL FASTENERS: There Life Safety Evaluation
shall be no more than 15% of inadequate fastening such as
overdriven fasteners, omitted blocking, excessive fastening spacing,
or inadequate edge distance. This statement shall apply to the
Immediate Occupancy Performance Level only.

LATERAL-FORCE-RESISTING SYSTEM

K O O 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

P:\Project AO2\000.0991A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 46754675A.doc
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Building Name: Building 4675 — Original + Additions #1 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK _ Checked:

ASCE 31* BASIC CHECKLIST W2: Woob FRAMES, COMMERCIAL AND

INDUSTRIAL
C NC NA Comments

'LATERAL-FORCE-RESISTING SYSTEM

X [0 [0 4.4.2.7.1 SHEAR STRESS CHECK: The shear stress in the shear walls, Shear stresses low. DCR = 0.6
calculated using the Quick Check procedure of Section 3.5.3.3,
shall be less than the following values for Life Safety and
Immediate Occupancy:

Structural panel sheathing: 1000 pif

Diagonal sheathing: 700 pif
Straight sheathing: " 100 pif
All other conditions: 100 pif
0 O K 4.4.27.2 STUCCO (EXTERIOR PLASTER) SHEAR WALLS: Multistory Single story cafeteria

buildings shall not rely on exterior stucco walls as the primary
lateral-force-resisting system.

O 0O K 4.427.3 GYPSUMWALLBOARD OR PLASTER SHEAR WALLS: Interior ~ Single story cafeteria
plaster or gypsum wallboard shall not be used as shear walls on
buildings over one story in height with the exception of the
uppermost level of a multistory building.

K [0 O 4.4.27.4 NARROW WOOD SHEAR WALLS: Narrow wood shear walls with ~ All shear walls have an aspect ratio greater
an aspect ratio greater than 2 to 1 for Life Safety and 1.5t0 1 for ~ than2to 1.
Immediate Occupancy shall not be used to resist lateral forces
developed in the building in levels of moderate and high seismicity.
Narrow wood shear walls with an aspect ratio greater than 2 to 1 for
Immediate Occupancy shall not be used to resist lateral forces
developed in the building in levels of low seismicity.

O O K 44275 WALLS CONNECTED THROUGH FLOORS: Shear walls shall have Single story cafeteria
interconnection between stories to transfer overturning and shear
forces through the floor.

0 O K 4.4.27.6 HILLSIDE SITE: For structures that are taller on at least one side by Flat topography
more than half of a story due to a sloping site, all shear walls on the
downhill slope shall have an aspect ratio less than 1 to 1 for Life
Safety and 1 to 2 for Immediate Occupancy.

K [0 [0 4.4.2.7.7 CRIPPLE WALLS: Cripple walls below first floor level shear walls ~ Walls continuous to the foundation.
shall be braced to the foundation with wood structural panels.

0 O K 4.42.7.8 OPENINGS: Walls with openings greater than 80% of the length ~ Walls with openings not considered to
shall be braced with wood structural panel shear walls with aspect ~ Fesist lateral loads.
ratios of not more than 1.5 to 1 or shall be supported by adjacent
construction through positive ties capable of transferring the lateral
forces.

CONNECTIONS

O 0O O 4.6.3.3 WOOD POSTS: There shall be a positive connection of wood posts
to the foundation.

O K [0 4634 WOODSILLS: All wood sills shall be bolted to the foundation. No sill anchor bolts found

P:\Project. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 4675\675A.doc
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Building Name: Building 4675 ~ Original + Additions #1 Date: August 8, 2003
"""" Building Address: Lawrence Livermore National Laboratory Page:__3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK  Checked:
ASCE 31* BASIC CHECKLIST W2: Woob FRAMES, COMMERCIAL AND
INDUSTRIAL
C NC NA Comments
CONNECTIONS

O d 46.4.1 GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. AO21000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 4675\4675A.doc
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Building Name: Building 4675 — Original + Additions #1 Date: August 8, 2003
o Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job'Name: LLNL Prioritization By: __AK  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST W2: Woob FRAMES, COMMERCIAL |

AND INDUSTRIAL
C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

0 O X 4.4.2.7.9 HOLD-DOWN ANCHORS: All shear walls shall have hold-down Life Safety Evaluation only.
anchors constructed per acceptable construction practices, attached
to the end studs. This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

X O [O 45.1.1 DIAPHRAGM CONTINUITY: The diaphragms shall not be Diaphragm across the original trailers and

composed of split-level floors and shall not have expansion joints.  new addition #1 are tied together at the
same elevation.

K O O 4.5.1.3 ROOF CHORD CONTINUITY: All chord elements shall be
continuous, regardless of changes in roof elevation.

[0 O X 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation only.
the strength of the diaphragm at re-entrant corners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

0O O K 45.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Evaluation only.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

0 0O K 4521 STRAIGHT SHEATHING: Al straight sheathed diaphragms shall ~ Diaphragms are sheathed with structural
have aspect ratios less than 2 to 1 for Life Safety and 1 fo 1 for panels.
Immediate Occupancy in the direction being considered.

X O 3 4.5.2.2 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing. Wood commercial and
industrial buildings may have rod-braced systems.

0 O K 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and Diaphragms are blocked
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

X O O 4.57.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O B O 4639 WOODSILL BOLTS: Sill bolts shall be spaced at 6 ft or less for Life No sill anchor bolts found
Safety and 4 ft or less for Immediate Occupancy, with proper edge
and end distance provided for wood and concrete.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 4675\4675Asupp.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 515

Building 515 is a one-story steel light framed structure. The roof consists of bare metal
deck with insulation and roofing. The lateral system in the transverse direction consists
of steel moment frames. In the longitudinal direction, the lateral system consists of rod
braces. The total square footage for this building is 7,200 square feet.

The primary structural deficiencies noted for Building 515 are as follows: 1) There is
torsion in the building because the rod braced frames are located on one side only; and 2)
the rod braces are overstressed.
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Building Name: Building 515 Date: August 8, 2003

- Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: - Year(s) Remodeled: - UBC Zone: 4 - Type B Near Field
Area (sf): 7,200 sf Length (ft): 147 Width (ft): 49
No. Stories: 1 Story Height: Sloped Roof Total Height: 14’

CONSTRUCTION DATA

Single story steel-light-frame structure. Bare metal deck supported on steel WF roof beams.
Gravity Load Structural System: The new addition consists of a truss made of galvanized steel pipes tied into the original WF

roof beams
Exterior Transverse Walls: metal wall panels / Fabric at addition Openings?: none
Exterior Longitudinal Walls: metal wall panels / Fabric at addition Openings?: none

Roof Framing: Bare metal deck supported on steel roof beams / Fabric at addition

Intermediate Floor Framing: -

Ground Floor: Concrete slab on grade
Columns: Wide flange columns.

Foundation: No structural drawings available.

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal (W-E) Transverse (N-S)
System Classification: S3 - Steel Light Frames 83 - Steel Light Frames
Vertical Elements: Steel wide flange columns Steel wide flange columns
Diaphragms: Bare metal deck with roofing / Fabric Bare metal deck with roofing / Fabric

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation YEAR: 2003
[Life Safety/ ASCE 31-02)

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

p:\project.a02\000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 515\b515summary.doc
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Building Name: Building 515 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: __ A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

TORSION
Rod braces are located on one line only in the longitudinal direction.
AXIAL STRESS CHECK

Existing rod braces are insufficient. The axial stress calculated is approximately 42 ksi.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
Building usage is primarily for storage with only 2 small cubicles to serve as office space.
Recommendation is to relocate occupancy and consider this a non-building. No strengthening required.

p:\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per buildingibldg 515\0515summary.doc
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Building Name: Building 515 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: . A20047.08 Job Name: LLNL Prioritization By: __AK__ Checked:
ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES
C NC N/A Comments
BUILDING SYSTEM
X O O 4.3.1.1 LOADPATH: The structure shall contain a minimum of one There are steel moment frames in the
complete load path for Life Safety and Immediate Occupancy for ffGNSVerse.dlre‘chon_and_rOd braced frames
seismic force effects from any horizontal direction that serves to in the longitudinal direction.

transfer the inertial forces from the mass to the foundation.

O O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

M O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

[0 B [0 4.3.2.6 TORSION: The estimated distance between the story center of Rod bracing is located on one side only.
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupancy.

K O O 4.3.3.3 DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

LATERAL-FORCE-RESISTING SYSTEM

XI [0 [0 4.4.3.1.1 REDUNDANCY: The number of lines of braced frames in each
principal direction shall be greater than or equal to 2 for Life Safety
and Immediate Occupancy. The number of braced bays in each line
shall be greater than 2 for Life Safety and 3 for Immediate
Occupancy.

O K O 4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Calculated axial stress in rods is
calculated using the Quick Check Procedure of Section 3.5.3.4, shall approximately 42 ksi.
be less than 0.50F, for Life Safety and for Immediate Occupancy.

CONNECTIONS

I [0 [0 4.6.2.2 TRANSFER TO STEEL FRAMES: Diaphragms shall be connected Metal deck welded to roof beams.
for transfer of loads to the steel frames for Life Safety and the
connections shall be able to develop the lesser of the strength of the
frames or the diaphragms for Immediate Occupancy.

K O [0 4.6.3.4 STEEL COLUMNS: The columns in lateral-force-resisting frames ~ No structural drawings. From site visit,
shall be anchored to the building foundation for Life Safety and the ~ ¢olumns were observed to have anchor
anchorage shall be able to develop the lesser of the tensile capacity bolts into the slab on grade.
of the column, the tensile capacity of the lowest level column splice
(if any), or the uplift capacity of the foundation, for Immediate
Occupancy.

O O O 4.6.3.8 WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the foundation for Life Safety and
immediate Occupancy.

P:\Project. A021000.098\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 515\B515.doc
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Building Name: Building 515 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 = of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __ AK  Checked:
C NC NA ‘ Comments
CONNECTIONS

OO0 [0 4651 ROOF PANELS: Metal, plastic, or cementitious roof panels shall be Roof consists of bare metal deck on steel *
positively attached to the roof framing to resist seismic forces for roof beams.
Life Safety and immediate Occupancy.

O o 4.6.5.2 WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the framing to resist seismic forces for Life
Safety and Immediate Occuparnicy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. AO2\000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 515\B515.doc



| A.‘_ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 515 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: _ AK__ Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S3: STEEL LIGHT FRAMES

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

K O O 4.4.1.3.3 MOMENT-RESISTING CONNECTIONS: All moment connections
shall be able to develop the strength of the adjoining members or
panel zones.

O O K 44.1.3.7 COMPACT MEMBERS: All frame elements shall meet section No structural drawings available.
requirements set forth by Table 1-9-1 of Seismic Provisions for
Structural Steel Buildings (AISC, 1997).

O O K 4.4.1.3.8 BEAMPENETRATIONS: All openings in frame-beam webs shall  Life Safety Evaluation.
be less than 1/4 of the beam depth and shall be located in the
center half of the beams. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.4.1.3.10 OUT-OF-PLANE BRACING: Beam-column joints shall be braced  Life Safety Evaluation.
out-of-plane. This statement shall apply to the Immediate
Occupancy Performance Level only.

O O K 4.4.1.3.11 BOTTOM FLANGE BRACING: The bottom flanges of beams shall Life Safety Evaluation.
be braced out-of-plane. This statement shall apply to the
immediate Occupancy Performance Level only.

DIAPHRAGMS

[0 O XK 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation.
the strength of the diaphragm at re-entrant comners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

[0 O K 4518 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Evaluation.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

K O O 4.5.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and No structural drawings. But pile
piles shall be anchored fo the pile caps for Life Safety, and the pile  foundations not typical at site.
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

X [0 [0 4.6.5.3 ROOFPANEL CONNECTIONS: Roof panel connections shallbe  No structural drawings available.
spaced at or less than 12" for Life Safety and 8" for Immediate
Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P\Project. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 515\B515Supp.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C—MEDIUM PRIORITY BUILDINGS

Building 519A

Building 519A is a one-story steel light framed structure. The roof consists of bare metal
deck with insulation and roofing. The lateral system in the transverse direction consists
of steel moment frames. In the longitudinal direction, the lateral system consists of rod
braces. The total square footage for this building is 5,760 square feet.

The primary structural deficiencies noted for Building 519A are as follows: 1) There is an
inadequate load path for lateral loads in the longitudinal direction because the tension-
only rods are oriented in one direction only; 2) There is torsion in the building because
the rod braced frames are located on one side only; and 3) The rod braces are
overstressed.

For the building to meet life-safety requirements, we recommend replacing the existing
rod braces with steel angles or tubes and providing braces in both longitudinal frames for

syminetry.



_A_‘_ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519A

Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
A20047.08 Job Name: LLNL Prioritization By: AK Checked:

Job Number:

BUILDING DATA

Year Built: -
Area (sf): 5,760 sf
No. Stories: 1

CONSTRUCTION DATA

Gravity Load Structural System:

Exterior Transverse Walls:
Exterior Longitudinal Walls:
Roof Framing:

Intermediate Floor Framing:

Ground Floor:
Columns:

Foundation:

- PRIORITIZATION BUILDING DATA SHEET

Year(s) Remodeled: - UBC Zone: 4 —Type B Near Field
Length (ft): 96’ Width (ft): 60’
Story Height: Sloped Roof Total Height: -

Single story steel-light-frame structure. Bare metal deck supported on steel roof beams.
Beams span 60 feet to perimeter columns.

metal wall panels Openings?: Roll up doors

metal wall panels Openings?: Roll up doors

Bare metal deck supported on steel roof beams

Concrete slab on grade
Wide flange columns located on the perimeter.

No structural drawings available.

LATERAL-FORCE-RESISTING SYSTEM

System Classification:
Vertical Elements:
Diaphragms:

SEISMIC EVALUATION PERFORMED?

SEISMIC EVALUATION CRITERIA; [Z1¢ Satety” ASCE 31-07

VULNERABILITY RATING:

PRIORITIZATION CLASSIFICATION:

Longitudinal (W-E) Transverse (N-S)

83 — Steel Light Frames 83 — Steel Light Frames

Steel wide flange columns Steel wide flange columns

Bare metal deck with roofing Bare metal deck with roofing

YEAR:

EVALUATION: Rapid Evaluation

Yes

6
(1=low to 10=high)

CLASS C

p:\project.a02\000.099\a20047.08\calcs\activelworkshts\caiculations and summary sheets per building\bidg 519\b519a summary.doc
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48 Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519A Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization. By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

LOAD PATH

The rod braces in the longitudinal direction are oriented in one direction only. For seismic / cyclic loading,
tension-only braces are required in both directions.

TORSION

In the longitudinal direction, rod braces are located on one side only.

AXIAL STRESS CHECK

Existing rod braces are insufficient. The axial stress calculated is approximately 70 ksi.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Replace existing rod braces with angles in both directions for cyclic resistance. Locate braces on both
sides for symmetry.

pi\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 519\b519a summary.doc



A Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519A Date: August 8, 2003

Building Address: Lawrence Livermore National Laboratory Page: __ 1 of 2

Job Number:

ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES

C NC N/A

A20047.08 Job Name: LLNL Prioritization By: _AK  Checked:

Comments

0 X 0O

BUILDING SYSTEM

43.1.1

4.3.1.3

4.3.24

4326

4.3.3.3

LOAD PATH: The structure shall contain a minimum of one Rod bracing along the longitudinal frames
complete load path for Life Safety and Immediate Occupancy for IS in one direction only. Since braces are
seismic force effects from any horizontal direction that serves to tension only, there is no cyclic resistance in
transfer the inertial forces from the mass to the foundation. the longitudinal direction.

MEZZANINES: Interior mezzanine levels shall be braced No mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

TORSION: The estimated distance between the story center of Longitudinal rod braces are located on one
mass and the story center of rigidity shall be less than 20% of the ~ Side only.

building width in either plan dimension for Life Safety and Immediate

Occupancy.

DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

LATERAL-FORCE-RESISTING SYSTEM

4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Calculated axial stress in rods is over 150

calculated using the Quick Check Procedure of Section 3.5.3.4, shall ksi.
be less than 0.50F, for Life Safety and for Immediate Occupancy.

CONNECTIONS

46.2.2

4.6.3.1

4.6.3.8

4.6.51

TRANSFER TO STEEL FRAMES: Diaphragms shall be connected ~Metal deck welded to roof beams.
for transfer of loads to the steel frames for Life Safety and the

connections shall be able to develop the lesser of the strength of the

frames or the diaphragms for Immediate Occupancy.

STEEL COLUMNS: The columns in lateral-force-resisting frames ~ No structural drawings. From site visit,
shall be anchored to the building foundation for Life Safety and the ~ columns were observed to have anchor
anchorage shall be able to develop the lesser of the tensile capacity bolts into the slab on grade.

of the column, the tensile capacity of the lowest level column splice

(if any), or the uplift capacity of the foundation, for immediate

Occupancy.

WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the foundation for Life Safety and
immediate Occupancy.

ROOF PANELS: Metal, plastic, or cementitious roof panels shall be Roof consists of bare metal deck on steel
positively attached to the roof framing to resist seismic forces for roof beams.
Life Safety and Immediate Occupancy.

P:Project. AO2000.099\A20047.08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 519\B519A.doc



A\ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519A Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK _ Checked:
ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES
C NC NA Comments
. CONNECTIONS

O O O 4.6.5.2 WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the framing to resist seismic forces for Life
Safety and Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

PAProject. AG2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 519\B519A.doc



AA Degenkolb

DEGENKOLB ENGINEERS
Building Name: Building 519A Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
VVVVVVV Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK __ Checked:
ASCE 31* SUPPLEMENTAL CHECKLIST S3: STEEL LIGHT FRAMES
C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

B O O 44.1.3.3 MOMENT-RESISTING CONNECTIONS: All moment connections
shall be able to develop the strength of the adjoining members or
panel zones,

O O O 44.1.37 COMPACT MEMBERS: All frame elements shall meet section No structural drawings available.
requirements set forth by Table 1-9-1 of Seismic Provisions for
Structural Steel Buildings (AISC, 1997).

O O K 4.4.1.3.8 BEAMPENETRATIONS: All openings in frame-beam webs shali  Life Safety Evaluation.
be less than 1/4 of the beam depth and shall be located in the
center half of the beams. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.4.1.3.10 OUT-OF-PLANE BRACING: Beam-column joints shall be braced ~ Life Safety Evaluation.
out-of-plane. This statement shall apply to the Immediate
Occupancy Performance Level only.

O O X 4.4.1.3.11 BOTTOM FLANGE BRACING: The bottom flanges of beams shall Life Safety Evaluation.
be braced out-of-plane. This statement shall apply to the
immediate Occupancy Performance Level only.

. DIAPHRAGMS

0 O K 4.51.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation.
the strength of the diaphragm at re-entrant cormners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O 0 K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Evaluation.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

K O O 45.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

O O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and No structural drawings. But pile
piles shall be anchored to the pile caps for Life Safety, and the pile  foundations not typical at site.
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

O O O 4.65.3 ROOFPANEL CONNECTIONS: Roof panel connections shallbe ~ No structural drawings available.
spaced at or less than 12" for Life Safety and 8" for Immediate
Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:A\Project.A02\000.099\A20047 .08\Calcs\Active\Workshis\Calculations and Summary Sheets per Building\Bldg 519\B519ASupp.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C ~MEDIUM PRIORITY BUILDINGS

Building 5198

Building 519B is a one-story steel light framed structure. The roof consists of bare metal
deck with insulation and roofing. The lateral system in the transverse direction consists
of steel moment frames. In the longitudinal direction, the lateral system consists of 4
bays of %2 diameter rods. The total square footage for this building is 3,200 square feet.
the rod braces with steel angles or tubes.

Structural drawings were not available. The only potential deficiency is the ability of the
moment connections to develop the strength of the adjoining connections. A detailed
evaluation will likely show that moment frame connection meets the life-safety
performance level. These buildings are rated Class D — Low Priority pending detailed
evaluation. :



A.Q. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519B Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number:  A20047.08 Job Name: LLNL Prioritization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: - Year(s) Remodeled: - UBC Zone: 4~ Type B Near Field
Area (sf): © 3,200 sf Length (ft): 80’ Width (ft): 40
No. Stories: 1 Story Height: Sloped Roof Total Height: -

CONSTRUCTION DATA

Gravity Load Structural System: Single story steel-light-frame structure. Bare metal deck supported on steel roof beams.

Beams span 60 feet to perimeter columns.
Exterior Transverse Walls: metal wall panels Openings?: ~ Roll up doors

Exterior Longitudinal Walls: metal wall panels Openings?: Roll up doors

Roof Framing: Bare metal deck supported on steel roof beams

Intermediate Floor Framing: -

Ground Floor: Concrete slab on grade
Columns: Wide flange columns located on the perimeter.

Foundation: No structural drawings available.

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal (W-E) Transverse (N-S)
System Classification: 83 — Steel Light Frames 53 - Steel Light Frames
Vertical Elements: Steel wide flange columns Steei wide flange columns
Diaphragms: Bare metal deck with roofing Bare metal deck with roofing

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluaton ~YEAR: 2003

SEISMIC EVALUATION CRITERIA: (=iie Safety/ ASCE 31-02
3

VULNERABILITY RATING:

(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS D

pi\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 519\b519b summary.doc



AA. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519B ) Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prior@gization By: AK Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

MEZZANINE
Mezzanine is attached to the structure on 3 sides only.

All moment connections shall be able to develop strength of adjoining members.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Provide angle braces at mezzanine.
Detailed evaluation of moment connections.

pi\project.a021000.099\a20047.08\calcs\active\workshts\calculations and summary sheets per building\bldg 519\b519b summary.doc



A\ Deg

enkolb

DEGENKOLB ENGINEERS

Building Name: Building 519B Date: August 8, 2003

Building Address: Lawrence Livermore National Laboratory Page: 1 of 2

Job Number:

A20047.08 Job Name: LLNL Prioritization By: __AK__ Checked:

ASCE 31* BASIC CHECKLIST S3: STEEL LIGHT FRAMES ‘

C NC NA

Comments

X O

O

O

O

O

O

O

BUILDING SYSTEM

4.3.1.1

4.3.1.3

43.24

43.2.6

4.3.3.3

LOAD PATH: The structure shall contain a minimum of one There are steel moment frames in the
complete load path for Life Safety and Immediate Occupancy for ~ fransverse direction and rod braced frames
seismic force effects from any horizontal direction that serves to in the longitudinal direction.

transfer the inertial forces from the mass to the foundation.

MEZZANINES: Interior mezzanine levels shall be braced The mezzanine is attached to the main
independently from the main structure, or shall be anchored to the  Structure on 3 sides.
lateral-force-resisting elements of the main structure.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupancy.

DETERIORATION OF STEEL: There shall be no visible rusting,
corrosion, cracking, or other deterioration in any of the steel
elements or connections in the vertical- or lateral-force-resisting
systems.

LATERAL-FORCE-RESISTING SYSTEM

4.4.3.1.2 AXIAL STRESS CHECK: The axial stress in the diagonals, Calculated axial stress in rods is

calculated using the Quick Check Procedure of Section 3.5.3.4, shall approximately 30 ksi < 36 ksi
be less than 0.50F, for Life Safety and for Inmediate Occupancy.

CONNECTIONS

4622

4.6.3.1

46.38

4.6.5.1

TRANSFER TO STEEL FRAMES: Diaphragms shall be connected Metal deck welded to roof beams.
for transfer of loads to the steel frames for Life Safety and the

connections shall be able to develop the lesser of the strength of the

frames or the diaphragms for Immediate Occupancy.

STEEL COLUMNS: The columns in lateral-force-resisting frames ~ No structural drawings. From site visit,
shall be anchored to the building foundation for Life Safety and the ~columns were observed to have anchor
anchorage shall be able to develop the lesser of the tensile capacity bolts into the siab on grade.

of the column, the tensile capacity of the lowest level column splice

(if any), or the uplift capacity of the foundation, for Immediate

Occupancy.

WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the foundation for Life Safety and
Immediate Occupancy.

ROOF PANELS: Metal, plastic, or cementitious roof panels shall be Roof consists of bare metal deck on steel
positively attached to the roof framing to resist seismic forces for ~ roof beams.
Life Safety and Immediate Occupancy.

PAProject.A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 519\8519B.doc



A8 Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 519B Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of __g“—
Job Number: A20047.08 Job Name: LLNL Prioritization By:__AK Checked:
C NC NA Comments
CONNECTIONS

O 0O O 4.6.5.2 WALL PANELS: Metal, fiberglass or cementitious wall panels shall
be positively attached to the framing to resist seismic forces for Life
Safety and immediate Occupancy.

*

— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASGE 31.

P:Project. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 519\B519B.doc



.‘.Q.( Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 5191 Date: August 8, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: __AK  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST S3: STEEL LIGHT FRAMES
C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

O ® O 4.4.1.3.3 MOMENT-RESISTING CONNECTIONS: All moment connections
shall be able to develop the strength of the adjoining members or
panel zones.

O O O 4.4.1.3.7 COMPACT MEMBERS: All frame elements shall mest section No structurai drawings available,
requirements set forth by Table I1-9-1 of Seismic Provisions for
Structural Steel Buildings (AISC, 1997).

O O K 4.4.1.3.8 BEAMPENETRATIONS: All openings in frame-beam webs shall  Life Safety Evaluation.
be less than 1/4 of the beam depth and shall be located in the
center half of the beams. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O B 4.4.1.3.10 OUT-OF-PLANE BRACING: Beam-column joints shall be braced  Life Safety Evaluation.
out-of-plane. This statement shall apply to the Immediate
Occupancy Performance Level only.

O 0O [ 4.4.1.3.11 BOTTOM FLANGE BRACING: The bottom flanges of beams shall Life Safety Evaluation.
be braced out-of-plane. This statement shall apply to the
Immediate Occupancy Performance Level only.

DIAPHRAGMS

0 0O B 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Evaluation.
the strength of the diaphragm at re-entrant cormners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Life Safety Evaluation.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

X O O 4.5.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

OO O X  4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and No structural drawings. But pile
piles shall be anchored to the pile caps for Life Safety, and the pile  foundations not typical at site.
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

O O 0O 4.6.53 ROOFPANEL CONNECTIONS: Roof panel connections shall be ~ NO structural drawings available.
spaced at or less than 12" for Life Safety and 8" for Immediate
Occupancy.

*~ Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:AProject. A02\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 519\B519BSupp.doc



A\ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 . Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: _A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

PRIORITIZATION BUILDING DATA SHEET e

BUILDING DATA

Year Built: 1956 Year(s) Remodeled: 1958, 1974 UBC Zone: 4 - Type B Near Fielt
Area (sf): 2400 Length (ft): 130 Width (ft): 50
No. Stories: 1 Story Height: ~17 Total Height: ~17" max

CONSTRUCTION DATA

Corrugated cement asbestos roofing over flat cement asbestos panel insulation over steel channel purlin
Gravity Load Structural System: spanning to steel WE roof beams —OR— Bare metal deck over steel WE roof framing, spanning to
concrete bearing walls and steel columns, with strip and spread footings.

Exterior Transverse Walls; Reinforced concrete & precast panels Openings?: No
Exterior Longitudinal Walls: Reinforced concrete & precast panels Openings?: Doors on east and west walls
Roof Framing: Steel beams: WF and channels

Intermediate Floor Framing: N/A
47 §.0.G. with 4 x 4 - 10/10 wire mesh, OR
Ground Floor: 6” S.0.G. with #3@9 top e.w. and #4@18 bot e.w., OR
6” 5.0.G. with#4 @15 e.w,

Columns: Steel WF
Foundation: Strip footings under walls, spread footings under columns

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
C2A: Concrete Shear Wall Building with Flexible C2A: Concrete Shear Wall Building with Flexible
System Classification:  Diaphragm; also PC1: Precast/Tilt-up Concrete Shear ~ Diaphragm; also PC1: Precast/Tilt-up Concrete Shear
‘Wall Buildings with Flexible Diaphragm ‘Wall Buildings with Flexible Diaphragm
Vertical Elements: II){::;{:rced concrete shear walls and Precast concrete E:;zf:rced concrete shear walls and Precast concrete

Corrugated cement asbestos roofing over flat cement Corrugated cement asbestos roofing over flat cement
Diaphragms:  asbestos panel insulation over steel roof framing OR asbestos panel insulation over steel roof framing OR
bare metal deck over steel WF framing bare metal deck over steel WF framing

SEISMIC EVALUATION PERFORMED? Yes  EVALUATION: __ Rapid Evaluaton  YEAR: 200
ILife Safety/ ASCE 31-02|
5

SEISMIC EVALUATION CRITERIA:

VULNERABILITY RATING:

(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

p:\project.a02\000.099\a20047.08\calcs\active\workshtsicalculations and summary sheets per building\bldg 805\805 bldg summary.doc



A Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Paée: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF  Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

LOAD PATH/ WALL ANCHORAGE
The wall anchorage of the transverse walls to the diaphragm in the original building is not shown on the drawings and could not be
confirmed at the site visit.

LOAD PATH/ OPENINGS AT SHEAR WALLS/ OTHER DIAPHRAGMS
Roof system consists of corrugated cement asbestos roofing over cement asbestos panel insulation over steel framing. We canmn
assume that the cement asbestos panels at roof act as a diaphragm.

CROSS TIES ’
There are continuous beams in the E-W direction with spans of 8-18’, but there are none in N-S to break up the 31’ span in the
1974 addition. This is not sufficient to tie the diaphragm fogether.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

LOAD PATH/ WALL ANCHORAGE
Provide connection of the transverse walls to the diaphragm.

LLOAD PATH/ OPENINGS AT SHEAR WALLS/ OTHER DIAPHRAGMS
Replace existing diaphragm with either rod bracing or bare metal deck.

CROSS TIES
Further analysis is required to determine if this issue is a life-safety deficiency; it is a low priority potential deficiency. A new cross
in this direction may be required. .
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A Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: ___ 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF _ Checked:

ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

 FLEXIBLE DIAPHRAGMS

C NC N/A Comments

BUILDING SYSTEM

[0 X [ 4.3.1.1 LOADPATH: The structure shall contain a minimum of one We cannot assume that the cement
complete load path for Life Safety and Immediate Occupancy for ~ asbestos panels at roof act as a diaphragm.
seismic force effects from any horizontal direction that serves to Also the wall anchorage of the transverse
transfer the inertial forces from the mass to the foundation. walls in the original building is not shown.

K [0 [0 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building ~ No immediately adjacent buildings.
: being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Occupancy.

0 O X 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced No interior mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O O K 4.321 WEAKSTORY: The strength of the lateral-force-resisting system in  One story building.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O 0 K 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in  One story building.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stifiness of the
three stories above or below for Life Safety and Immediate
Occupancy.

OO0 K 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of One story building.
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

0 O K 4.325 MASS: There shall be no change in effective mass of more than One story building.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

O 0 K 4.3.3.1 DETERIORATION OF WOOQOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

X O O 4.3.3.4 DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

OO0 R 4.3.3.5 POST-TENSIONING ANCHORS: There shall be no evidence of No post-tensioning anchors.
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

P:\Project AG2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 805\805 ASCE C2A Basic.doc



A.Q.; Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805

Building Address: Lawrence Livermore National Laboratory

Job Number:

A20047.08 Job Name: LLNL Prioritization

FLEXIBLE DIAPHRAGMS

ASCE 31* BASIC CECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

Date: July 29, 2003
Page: 2 of 2
By: _ LKF _ Checked:

C NC NA Comments
BUILDING SYSTEM

B [1 [0 4.3.3.9 CONCRETE WALL CRACKS: All existing diagonal cracks inwall ~ VERIFY @ SITE VISIT.
elements shall be less than 1/8" for Life Safety and 1/16" for
Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

K O O 4.4.21.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

K [0 [0 4.4.221 SHEAR STRESS CHECK: The shear stress in the concrete shear  v)™® = 13 psi (for 12” cast-in-place concrete
wallls, calculated using the Quick Check procedure of Section walls and 6” precast panels combined)
3.5.3.3, shall be less than 100 psi or 2y/1"c for Life Safety and << 100 psi allowed.
immediate Occupancy.

K 0O O 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross Max spacing is 18”.
concrete area shall be not less than 0.0015 in the vertical direction  12” wall: #4@12” min e.w.e.f. — 0.0027 OK
and 0.0025 in the horiz.ontal dil:ectior} for Life Safety and Immediate g» a3 #4@24” vert e.f. —> 0.0020 OK
Occupancy. The spacing of reinforcing steel shall be equal to or " . — -
less than 18" for Life Safety and Immediate Occupancy. 8” wall: #4@18” horiz e.f. - 0.0027 OK

CONNECTIONS

O X [0 4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, that are ~ Positive connection exists in 1958 (original)
dependent on the diaphragm for lateral support, shall be anchored ~ building segment, such that separation of
for out-of-plane forces at each diaphragm level with steel anchors, the walis and collapse of the roof is not a
reinforcing dowels, or straps that are developed into the diaphragm. concern.

Connections shall have adequate strength to resist the connection = There are no applicable details for the 1956
force calculated in the Quick Check Procedure of Section 3.5.3.7.  segment. At the site, we observed a
channel sitting on top of the wall, but could
not verify any connection of the channel to
the wall. :
1974 Addition is adequate. See attached
calculations.

O X [0 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ We cannot assume that the cement
for transfer of loads to the shear walls for Life Safety and the asbestos panels at roof act as a diaphragm.
connections shall be able to develop the lesser of the shear strength Unable to verify connection of corrugated
of the walls or diaphragms for Immediate Occupancy. asbestos cement roofing to concrete walls.

X [0 [0 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  Walls are doweled to strip footings.

the foundation for Life Safety and the dowels shall be able to
develop the lesser of the strength of the walls or the uplift capacity
of the foundation for Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O O X 4.4.223 COUPLING BEAMS: The stirrups in coupling beams over means of No separately detailed coupling beams.
egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for immediate Occupancy.

0 O X 44224 OVERTURNING: All shear walls shall have aspect ratios less than Statement applies to Immediate Occupancy
4 to 1. Wall piers need not be considered. This statement shall ~ Performance Level only.
apply to the Immediate Occupancy Performance Level only.

O O K 44225 CONFINEMENT REINFORCING: For shear walls with aspect Statement applies to Immediate Occupancy
ratios greater than 2 to 1, the boundary elements shall be confined Performance Level only.
with spirals or ties with spacing less than 8d,. This statement shall
apply to the Immediate Occupancy Performance Level only.

0 O K 4.4.2.26 REINFORCING AT OPENINGS: There shall be added trim Statement applies to Immediate Occupancy
reinforcement around all wall openings greater than three times the Performance Level only.
thickness of the wall. This statement shall apply to the Immediate
Occupancy Performance Level only.

0 O K 44227 WALL THICKNESS: Thickness of bearing walls shall not be less ~ Statement applies to Immediate Occupancy
than 1/25 the unsupported height or length, whichever is shorter, ~ Performance Level only.
nor less than 4". This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

K O [0 4511 DIAPHRAGM CONTINUITY: The diaphragms shall not be Roof does not have a split level or
composed of split-level floors and shall not have expansion joints.  €Xpansion joints.

K [0 [0 4.5.1.2 CROSSTIES: There shall be continuous cross ties between
diaphragm chords.

O X [0 4514 OPENINGSAT SHEAR WALLS: Diaphragm openings immediately ~There is only corrugated asbestos cement
adjacent to the shear walls shall be less than 25% of the wall length insulation and roofing over steel framing;

for Life Safety and 15% of the wall length for Immediate Occupancy. this may not act as a diaphragm, and its
connection to the walls is not shown. We

have been unable to verify many of the
connections at the roof level.

[0 O K 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop Statement applies to immediate Occupancy
the strength of the diaphragm at re-entrant comers or other Performance Levei only.
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O [0 K 45.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be  Statement applies to Immediate Occupancy
reinforcing around all diaphragm openings larger than 50% of the Performance Level only.
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.
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48\ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL

_ BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A , Comments

DIAPHRAGMS

O O X 4521 STRAIGHT SHEATHING: All straight sheathed diaphragms shall ~ No straight sheathing.
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

O O X 4522 SPANS: Allwood diaphragms with spans greater than 24 ft for Life No wood diaphragms.
Safety and 12 it for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

[0 O K 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and No wood diaphragms.
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O 0 K 4.5.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck ~ Statement applies to immediate Occupancy
diaphragms or metal deck diaphragms with fill other than concrete ~ Performance Level only.
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

O X O 4571 OTHERDIAPHRAGMS: The diaphragm shall not consist of a Roof system consists of corrugated cement

system other than wood, metal deck, concrete or horizontal bracing. asbestos roofing over cement asbestos
panel insulation over steel framing.

CONNECTIONS

O O X 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and Statement applies to Immediate Occupancy
piles shall be anchored to the pile caps for Life Safety, and the pile Performance Level only.
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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DtGhNKOLB ENGINEERS

Building Name: Building 805 Date: August 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF __ Checked:

ASCE 31* BASIC CHECKLIST PC1: PRECASTITILT-UP CONCRETE SHEAR WAL

. BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

BUILDING SYSTEM

[ B [0 4.31.1 LOADPATH: The structure shall contain a minimum of one See comments in C2A checklist.
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

]I [0 [ 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate
Ocgupancy.

O 0O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O 0K 4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O 0O XK 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and immediate
Occupancy.

O 0O X 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X O O 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

O 0O K 4.3.2.5 MASS: There shall be no change in effective mass of more than
50% from one story to the next for Life Safety and Immediate
Occeupancy. Light roofs, penthouses and mezzanines need not be
considered.

O 0O K 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

O O O 4.3.3.6 PRECAST CONCRETE WALLS: There shall be no visible

deterioration of concrete or reinforcing steel or evidence of distress,
especially at the connections.

LATERAL-FORCE-RESISTING SYSTEM

X [0 [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.
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A\ Deg

DEGENKOLB ENGINEERS

Building Name: Building 805

Building Address: Lawrence Livermore National Laboratory

Job Number:

Date: August 5, 2003

Page: 2 of 2

A20047.08 Job Name: LLNL Prioritization

By: _LKF _ Checked:

ASCE 31* BASIC CHECKLIST PC1: PRECAST/TILT-UP CONCRETE SHEAR WAL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

C NC NA
X 0O 0O
X 0O 0O
X 0O 0
O 0 K
X O O
X 0O 0O
X O 0O

LATERAL-FORCE-RESISTING SYSTEM

44231

44232

SHEAR STRESS CHECK: The shear stress in the precast panels,
calculated using the Quick Check procedure of Section 3.5.3.3, shall

be less than 100 psi or 2\/ ftc for Life Safety and Immediate
Occupancy.

REINFORCING STEEL: The ratio of reinforcing steel area to gross
concrete area shall be not less than 0.0015 in the vertical direction
and 0.0025 in the horizontal direction for Life Safety and immediate
Occupancy. The spacing of reinforcing steel shall be equal to or
less than 18" for Life Safety and Immediate Occupancy.

CONNECTIONS

v = 13 psi (for 12” cast-in-place concrete
walls and 6” precast panels combined)
<< 100 psi allowed.

Max spacing is 18”.

6” wall: #4@15” e.w. — 0.0022

OK vertical, but technically NO GOOD for
horizontal. However, because the walls are
lowly stressed (D/C = 0.10) and the
reinforcing ratio is only 12% less than
required, do not consider this a deficiency.

46.1.1

46.1.2

4621

4.6.3.7

4.6.41

WALL ANCHORAGE: Exterior concrete or masonry walls, that are
dependent on the diaphragm for lateral support, shall be anchored
for out-of-plane forces at each diaphragm level with steel anchors,
reinforcing dowels, or straps that are developed into the diaphragm.
Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.

WOOD LEDGERS: The connection between the wall panels and the
diaphragm shall not induce cross-grain bending or tension in the
wood ledgers.

TRANSFER TO SHEAR WALLS: Diaphragms shall be connected
for transfer of loads to the shear walls for Life Safety and the
connections shall be able to develop the lesser of the shear strength
of the walls or diaphragms for Immediate Occupancy.

PRECAST WALL PANELS: Precast wall panels shall be connected
to the foundation for Life Safety and the connections shall be able to
develop the strength of the walls for Immediate Occupancy.

GIRDER/COLUMN CONNECTION: There shall be a positive
connection utilizing plates, connection hardware, or straps between
the girder and the column support.

See attached calculations for 1974 Additior

No wood ledgers

Typically 2”9 x 4” studs in precast panels
@ 1’-6” o.c. @ diaphragm level.

Per A/S1 on 1974 drawings- wall is welded
to thickened siab edge and slab is doweled
to grade beam.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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AA Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 805 Date: August 5, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __LKF _ Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST PC1: PRECAST/TILT-UP CONCRETE
~ SHEAR WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O O K 44223 COUPLING BEAMS: The stirrups in coupling beams over means of
egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

X O O 44233 WALL OPENINGS: The total width of openings along any Precast panels are only along the south an
perimeter wall fine shall constitute less than 75% of the length of =~ west faces. Openings are minimal.
any perimeter wall for Life Safety and 50% for Iimmediate
Occupancy with the wall piers having aspect ratios of less than 2 to
1 for Life Safety and Immediate Occupancy. ’

0O O B 44234 CORNEROPENINGS: Walls with openings at a building comer ~ Only applicable corner is the southwest
larger than the width of a typical panel shall be connected to the ~ corner, which has no openings.
remainder of the wall with collector reinforcing.

O 0O K 4.4.23.5 PANEL-TO-PANEL CONNECTIONS: Adjacent wall panels shall be Statement applies to Immediate Occupancy
interconnected to transfer overturning forces between panels by ~ Performance Level only.
methods other than welded steel inserts. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 4.4.23.6 WALL THICKNESS: Thickness of bearing walls shall notbe less ~ Statement applies to Immediate Occupancy
than 1/25 the unsupported height or length, whichever is shorter, ~ Performance Level only.
nor less than 4". This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

O B [0 4512 CROSSTIES: There shall be continuous cross ties between There are continuous beams in the E-W
diaphragm chords. direction with spans of 8’-18’, but there are

none in N-S to break up the 31’ span in the
1974 addition. This is not sufficient to tie
the diaphragm together. Further analysis is
required to determine if this issue is a life-
safety deficiency; it is a low priority
potential deficiency.

O 0 K 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Statement applies to Immediate Occupancy
the strength of the diaphragm at re-entrant comers or other Performance Level only.
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Statement applies to Inmediate Occupancy
reinforcing around all diaphragm openings larger than 50% of the ~ Performance Level only.
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

0O O K 4521 STRAIGHT SHEATHING: All straight sheathed diaphragms shall ~ Metal deck diaphragm in the 1974 portion of
' have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for the building.
Immediate Occupancy in the direction being considered.
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A\ Deg

DEGENKOLB ENGINEERS

Building Name: Building 805

Date: August 5, 2003

Building Address: Lawrence Livermore National Laboratory

Job Number:

C NC NA

Page: 2 of 2

A20047.08 Job Name: LLNL Prioritization

By: __LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST PC1: PRECAST/TILT-UP CONCRETE
SHEAR WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments ~

[ I

O 0K

0O 0 X

X 0O O

DIAPHRAGMS

4522

4523

4571

SPANS: All wood diaphragms with spans greater than 24 {t for Life
Safety and 12 ft for Inmediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

OTHER DIAPHRAGMS: The diaphragm shall not consist of a
system other than wood, metal deck, concrete or horizontal bracing.

CONNECTIONS

Metal deck diaphragm in the 1974 portion o
the building.

Metal deck diaphragm in the 1974 portion ot

the building.

Metal deck diaphragm in the 1974 portion of
the building. -

4.6.1.3

4.6.3.10

46.4.2

PRECAST PANEL CONNECTIONS: There shall be at least two
anchors from each precast wall panel into the diaphragm elements
for Life Safety and the anchors shall be able to develop the strength
of the panels for Immediate Occupancy.

UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

GIRDERS: Girders supported by walls or pilasters shall have at
least two ties securing the anchor bolts for Life Safety and
Immediate Occupancy.

8’-0” panels, with studs typically @ 1’-6”
o.c. Thus, at least two studs per panel.

No piles.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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‘1‘ Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 806 Date: July 28, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number:  A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

PRIORITIZATION BUILDING DATA SHEE

BUILDING DATA
Year Built; 1956 Year(s) Remodeled: None known UBC Zone: 4 - Type B Near Field
Area (sf): 2800 Length (ft): 106 Width (ft): 26
No. Stories: 1 Story Height: ~17 Total Height: ~17’ max

CONSTRUCTION DATA

. hannel i i teel X i i
Gravity Load Structural System: Steel channel purlins spanning to steel WF roof beams spanning to concrete bearing walls and steel

columns, with strip and spread footings.
Exterior Transverse Walls: Reinforced concrete Openings?: Doors on south face
Exterior Longitudinal Walls: Reinforced concrete Openings?: Doors and windows
Roof Framing: Steel beams: WF and channels
Intermediate Floor Framing: NA
Ground Floor: 4” S.0.G. with 4 x 4 - 10/10 wire mesh
Columns: Steel WF

Foundation: Strip footings under walls, spread footings under columns

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
System Classification: C2A: Concrete Shear Wall Building with C2A: Concrete Shear Wall Building with
ystem Liassiication:  pexible Diaphragm Flexible Diaphragm
Vertical Elements: Reinforced concrete shear walls Reinforced concrete shear walls

Corrugated asbestos cement roofing over steel Corrugated asbestos cement roofing over steel
framing framing

SEISMIC EVALUATION PERFORMED? Yes EVALUATION:  Rapid Evaluaton YEAR: 2003

Diaphragms:

SEISMIC EVALUATION CRITERIA; (118 Safety” ASCE 31-02)
6

VULNERABILITY RATING:

(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

REDUNDANCY
There is only one shear wall in the longimdinal direction.

WALL ANCHORAGE/TRANSFER TO SHEAR WALLS/ OTHER DIAPHRAGMS/ OPENINGS AT SHEAR WALLS
Along the longitudinal wall, the beams are embedded in the wall and attached with anchor bolts. This connection is expected to be sufficient.
However, there is only corrugated asbestos cement roofing over steel framing; this may not act as a diaphragm. In addition, along the
transverse walls, the connection of diaphragm to transverse walls Jor out-of-plane forces is not shown on drawings and could not be confirmed
at site visit,

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
REDUNDANCY

Further evaluation is required to determine if the columns that Jorm the other longitudinal frames can resist the lateral Jorces at the diaphragm
level on the northwest side.

WALL ANCHORAGE/ TRANSFER TO SHEAR WALLS/ OTHER DIAPHRAGMS/ OPENINGS AT SHEAR WALLS

Replace existing roof with rod bracing or bare metal deck.

p:\project.aOZ\OO0.099\320047.08\calcs\acﬁve\worksms\calculations and summary sheets per building\bldg 806\806 bldg summary.doc
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DtGl:NKOLB ENGINEERS

Building Name: Building 806 Date: July 29, 2003

Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number:
ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

FLEXIBLE DIAPHRAGMS

NC

N/A

Comments

X

O

O

BUILDING SYSTEM

4.3.1.1

4.3.1.2

4313

4.3.21

4322

4323

4.3.2.4

4.3.2.5

4.3.3.1

4.3.34

4.3.35

LOAD PATH: The structure shall contain a minimum of one The load path exists but may not have
complete load path for Life Safety and Immediate Occupancy for ~ sufficient strength. Refer to other deficient
seismic force effects from any horizontal direction that serves to statements for explanation.

transfer the inertial forces from the mass to the foundation.

ADJACENT BUILDINGS: The clear distance between the building ~ No immediately adjacent buildings.

being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate .
Occupanacy.

MEZZANINES: Interior mezzanine levels shall be braced No interior mezzanines.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

WEAK STORY: The strength of the lateral-force-resisting system in One story building.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

SOFT STORY: The stiffness of the lateral-force-resisting-system in One story building.
any story shall not be less than 70% of the lateral-force-resisting

system stiffness in an adjacent story above or below, or less than

80% of the average lateral-force-resisting system stifiness of the

three stories above or below for Life Safety and Immediate

Occupancy.

GEOMETRY: There shall be no changes in horizontal dimension of One story building.
the lateral-force-resisting system of more than 30% in a story

relative to adjacent stories for Life Safety and Immediate

Occupancy, excluding one-story penthouses and mezzanines.

VERTICAL DISCONTINUITIES: All vertical elements in the lateral-
force-resisting system shall be continuous to the foundation.

MASS: There shall be no change in effective mass of more than One story building.
50% from one story to the next for Life Safety and Immediate

Occupancy. Light roofs, penthouses and mezzanines need not be

considered.

DETERIORATION OF WOOD: There shall be no signs of decay,
shrinkage, splitting, fire damage, or sagging in any of the wood
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

POST-TENSIONING ANCHORS: There shall be no evidence of No post-tensioning anchors.
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

P:A\Project. AD2\000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 806\806 ASCE Basic C2A.doc
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DEGENKOLB ENGINEERS

Building Name: Building 806

Building Address: Lawrence Livermore National Laboratory

Job Number:

Date: July 29, 2003

Page: 2 of 2

A20047.08 Job Name: LLNL Prioritization

By: _LKF _ Checked:

ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

FLEXIBLE DIAPHRAGMS

C NC N/A

Comments

X O O
O X O
X 0O O
X O O
O xR O
0O X O
X} O 0O

BUILDING SYSTEM

4.3.3.9

CONCRETE WALL CRACKS: All existing diagonal cracks in wall
elements shall be less than 1/8" for Life Safety and 1/16" for
immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There is only one shear wall in the

direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

longitudinal direction. Further evaluation is
required to determine if the columns that
form the other longitudinal frames can
resist the lateral forces at the diaphragm
level on the northwest side.

4.4.2.2.1 SHEAR STRESS CHECK: The shear stress in the concrete shear U™ =21 psi << 100 psi
walls, calculated using the Quick Check procedure of Section
3.5.3.3, shall be less than 100 psi or 2‘/ ftc for Life Safety and
Immediate Occupancy.
4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross  Max spacing is 187,
concrete area shall be not less than 0.0015 in the vertical direction  Typical wall is 127, with #4@12” ew.e.f. -
and 0.0025 in the horizontal direction for Life Safety and immediate 0.0027. OK
Occupancy. The spacing of reinforcing steel shall be equal to or
less than 18" for Life Safety and Immediate Occupancy.
CONNECTIONS
4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare ~ Along the longitudinal wall, the beams are
dependent on the diaphragm for lateral support, shall be anchored ~ embedded in the wall and attached with
for out-of-plane forces at each diaphragm level with steel anchors, ~ anchor boits. This connection is expected
reinforcing dowels, or straps that are developed into the diaphragm. to be sufficient.
Connections shall have adequate strength 1o resist the connection ~ Along the end walls, the connection of
force calculated in the Quick Check Procedure of Section 3.5.3.7.  diaphragm to transverse end walls for out-
of-plane forces is not shown and could not
be confirmed at the site visit. (The
asbestos cannot be assumed to be a
sufficient diaphragm, either.)
4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ The asbestos cement roof cannot be
for transfer of loads to the shear walls for Life Safety and the assumed to be sufficient as a diaphragm.
connections shall be able to develop the lesser of the shear strength Even if it were, we are unable to verify
of the walls or diaphragms for Immediate Occupancy. connection of corrugated asbestos cement
roofing to concrete walls.
4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  Walls are doweled to strip footings.

the foundation for Life Safety and the dowels shall be able to
develop the lesser of the strength of the walls or the uplift capacity
of the foundation for Immediate Occupancy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:\Project. A02\000.098\A20047 .08\Calcs\Active\Workshts\Caiculations and Summary Sheets per Building\Bldg 806806 ASCE Basic C2A.doc
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Building Name: Building 806

Building Address: Lawrence Livermore National Laboratory

Job Number: ;

A20047.08

Job Name: LLNL Prioritization

Date: July 29, 2003
Page: __ 1 of 2
By: LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL

N/A

BUILDINGS WITH FLEXIBLE DIAPHRAGMS

Comments

C NC
0o o
O 0O
o 0O
O O
o 0O
X O
X O
O K
0o o
o ad
O 0O

LATERAL-FORCE-RESISTING SYSTEM

44223

44224

44225

44226

44227

COUPLING BEAMS: The stirrups in coupling beams over means of No coupling beams.

egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

OVERTURNING: All shear walls shall have aspect ratios less than
4 to 1. Wall piers need not be considered. This statement shall
apply to the Immediate Occupancy Performance Level only.

CONFINEMENT REINFORCING: For shear walls with aspect
ratios greater than 2 to 1, the boundary elements shall be confined
with spirals or ties with spacing less than 8d,. This statement shall
apply fo the Immediate Occupancy Performance Level only.

REINFORCING AT OPENINGS: There shall be added trim
reinforcement around all wall openings greater than three times the
thickness of the wall. This statement shall apply to the Immediate

Occupancy Performance Level only.

WALL THICKNESS: Thickness of bearing walls shall not be less
than 1/25 the unsupported height or length, whichever is shorter,
nor less than 4", This statement shall apply to the immediate

Occupancy Performance Level only.

DIAPHRAGMS

Statement applies to Immediate Occupancy
Performance Level only.

Statement applies to Immediate Occupancy
Performance Level only.

Statement applies to Immediate Occupancy
Performance Level only.

Statement applies to Immediate Occupancy
Performance Level only.

4511

4.5.1.2

4514

4517

45.1.8

4.5.21

DIAPHRAGM CONTINUITY: The diaphragms shall not be
composed of split-level floors and shall not have expansion joints.

CROSS TIES: There shall be continuous cross ties between

diaphragm chords.

OPENINGS AT SHEAR WALLS: Diaphragm openings immediately
adjacent to the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall length for Immediate Occupancy.

PLAN IRREGULARITIES: There shall be tensile capacity to develop
the strength of the diaphragm at re-entrant corers or other
locations of plan irregularities. This statement shall apply to the

Immediate Occupancy Performance Level only.

DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply fo the Immediate Occupancy Performance Level only.

STRAIGHT SHEATHING: All straight sheathed diaphragms shall
have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
immediate Occupancy in the direction being considered.

Roof does not have a split level or
expansion joints,

Steel WF bents (welded at roof peak) are
continuous across the width of the
building. Channels span between WFs.
There is only corrugated asbestos cement
roofing over steel framing; this cannot be
assumed to be sufficient as a diaphragm.

Statement applies to Immediate Occupancy
Performance Level only.

Statement applies to Immediate Occupancy
Performance Level only.

No straight sheathing.

P:\Project. AD21000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 806\806 ASCE Supp C2A.doc
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DEGENKOLB ENGINEERS

Building Name: Building 806 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _ LKF _ Checked:

'ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL
- BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

DIAPHRAGMS

O O X 4522 SPANS: Allwood diaphragms with spans greater than 24 ft for Life No wood diaphragms.
Safety and 12 ft for Inmediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

O O X 4523 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and No wood diaphragms.
unblocked wood structural panel diaphragms shall have horizontal
spans less than 40 ft for Life Safety and 30 ft for Immediate
Occupancy and shall have aspect ratios iess than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O O XK 4.5.3.1 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck  Statement applies to Immediate Occupanc)
diaphragms or metal deck diaphragms with fill other than concrete  Performance Level only.
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

0 B O 45.7.1 OTHER DIAPHRAGMS: The diaphragm shall not consist of a Roof system consists of corrugated cemen
system other than wood, metal deck, concrete or horizontal bracing. asbestos roofing over steel framing.

CONNECTIONS

[0 O K 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and Statement applies to Immediate Occupancy
piles shall be anchored to the pile caps for Life Safety, and the pile Performance Level only.
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

*— Checklist statements are based on the second pubiic ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.

P:AProject. AO2\000.098\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 806\806 ASCE Supp C2A.doc
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Building Name:
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Job Number:

Building 806

Date:

Lawrence Livermore National Laboratory

July 28, 2003

Page: 1
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Building Name: Building 807 Date: July 29, 2003
- Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number:  A20047.08 Job Name: LLNL Prioritization By: JYF Checked: JEH

, PRIORITIZATION BUILDING DATA SHEET -

BUILDING DATA

Year Built: 1960 Year(s) Remodeled: 1999 UBC Zone: 4 - Type B Near Fielc
Area (sf): 2,900 Length (ft): 85 Width (ft): 34
No. Stories: 1 Story Height: 13 Total Height: 13'

CONSTRUCTION DATA

Bare metal deck over 2" cement asbestos panel supported by L2 1/2 x 2 x 3/16 angles and 8C11.5. The

Gravity Load Structural System: steel members span to exterior and interior concrete shear walls.

Exterior Transverse Walls: 8" to 12" thick reinforced concrete shear walls Openings?; Door and window openings
Exterior Longitudinal Walls: 8" to 12" thick reinforced concrete shear walls Openings?: Door and window openings

KLIP-Rib 24 gage metal roof deck over 2" cement asbestos panel supported by L.2 1/2 x 2 x 3/16 angles
Roof Framing: and 8C11.5. The metal deck was added in 1999 (ref: Drawings by Dick Ling, 1999). Per LLNL
personnel, John Scott, the retrofit construction has not been completed.

Intermediate Floor Framing: None

Ground Floor: 6" concrete slab on grade w/ #3 @ 18" o.c. EW.

Columns: None

Foundation: Concrete strip footing

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
Type 9 (Concrete Shear Wall Building w/ Type 9 (Concrete Shear Wall Building w/
System Classification: Flexible Diaphragm) Flexible Diaphragm)
L2 1/2 x 2 x 3/16 angles and 8C11., L2 1/2 x 2 x 3/16 angles and 8C11., concrete
Vertical Elements: concrete shear walls : shear walls
Diaphragms: Bare metal deck Bare metal deck

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation YEAR: 2003

SEISMIC EVALUATION CRITERIA: [:iie Safety/ ASCE 31-02

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

OTHER DIAPHRAGMS
Asbestos cement roof diaphragm.

WALL ANCHORAGE
D/C =131

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

Add out of plane wall anchorage.
Add diagonal rod bracing or metal deck at the diaphragm.

p:\project.a021000.099\a20047 .08\calcs\activelworkshts\calculations and summary sheets per building\bldg 807\807 bldg summary.doc
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DEGENKOLB ENGINEERS

Building Name: Building 807 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF  Checked: JEH

ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WAL BUILDINGS WITH
FLEXIBLE DIAPHRAGMS

C NC N/A Comments

BUILDING SYSTEM

B [0 [0 4311 LOAD PATH: The structure shall contain a minimum of one Load is transferred from the asbestos
complete load path for Life Safety and Immediate Occupancy for ~ cement deck to the exterior and interior
seismic force effects from any horizontal direction that serves to concrete shear walls. The concrete shear

transfer the inertial forces from the mass to the foundation. Wa"ts are doweled into the foundation
system.

O 0K 4.3.1.2 ADJACENT BUILDINGS: The clear distance between the building
being evaluated and any adjacent building shall be greater than 4%
of the height of the shorter building for Life Safety and Immediate

Occupancy.

M [0 [0 4.3.1.3 MEZZANINES: Interior mezzanine ievels shall be braced The lower level consists of a concrete flat
independently from the main structure, or shall be anchored to the ~ Slab doweled into the main building's
lateral-force-resisting elements of the main structure. concrete shear walls on all four sides.

O O K 4.3.21 WEAKSTORY: The strength of the lateral-force-resisting system in One story building.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

0O O K  4.32.2 SOFTSTORY: The stifiness of the lateral-force-resisting-system in  One story building.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupangcy.

O O K 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of One story building.
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X [0 [0 4.3.24 VERTICAL DISCONTINUITIES: Al vertical elements in the lateral-  The concrete shear walls are doweled into
force-resisting system shall be continuous to the foundation. the foundation system.

O 0O X 4.3.2.5 MASS: There shall be no change in effective mass of more than One story building.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

K O [0 4.3.3.1 DETERIORATION OF WOOD: There shall be no signs of decay,  Site visit made on 8/11/03. No signs of
shrinkage, splitting, fire damage, or sagging in any of the wood deterioration were observed.
members and none of the metal connection hardware shall be
deteriorated, broken, or loose.

K O O 4.3.34 DETERIORATION OF CONCRETE: There shall be no visible Site visit made on 8/11/03. No signs of
deterioration of concrete or reinforcing steel in any of the vertical- or deterioration were observed.
lateral-force-resisting elements.

O 0 X 4.3.3.5 POST-TENSIONING ANCHORS: There shall be no evidence of
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

P:AProject. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 8071807 ASCE Basic C2A.doc
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Building Name: Building 807 Date: July 29, 2003
‘‘‘‘‘‘ Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: _JYF  Checked: _ JEH

ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

FLEXIBLE DIAPHRAGMS

C NC N/A Comments
BUILDING SYSTEM
X [0 O 4.3.3.0 CONCRETE WALL CRACKS: All existing diagonal cracks in wall  Site visit made on 8/11/03. There are no
elements shall be less than 1/8" for Life Safety and 1/16" for cracks >1/8".

Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

LATERAL-FORCE-RESISTING SYSTEM

X 0O [0 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal There are at least 2 lines of shear walls in
direction shall be greater than or equal to 2 for Life Safety and each direction of loading.
immediate Occupancy.

XK O [O 4.4.2.2.1 SHEARSTRESS CHECK: The shear stress in the concrete shear  Maximum average shear stress is 14 psi <
walls, calculated using the Quick Check procedure of Section 100 psi. Note: 24/ f'c =122 psi for fic =

3.5.3.3, shall be less than 100 psi or 24/ f'¢ for Life Safety and 3,750 psi.
Immediate Occupancy.

X [0 [0 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross  TYP- reinforcement in reinforced concrete

concrete area shall be not less than 0.0015 in the vertical direction ~ walls:

and 0.0025 in the horizontal direction for Life Safety and Immediate 12" wall: Reinforcing = 284@12" o.c.:

Occupancy. The spacing of reinforcing steel shall be equal to or reinforcing ratio = 0.0028 > 0.0025

less than 18" for Life Safety and Immediate Occupancy. 8" wall:
Vertical Reinforcing = 2#4@24" o.c.
reinforcing ratio = 0.0021 > 0.0015
Horizontal Reinforcing = 2#4@18" o.c.
reinforcing ratio =0.0028 > 0.0025.

Spacing of rebar at 24" o.c. > 18". However,
the stresses are very low. The 24" spacing
of the rebar is not a concern.

CONNECTIONS

] O 4.6.1.1 WALL ANCHORAGE: Exterior concrete or masonry walls, thatare  Out of plane anchorage: (2) 5/8” diameter x
dependent on the diaphragm for lateral support, shall be anchored 8" M.B. @ 8’ o.c. at the NS walls. Channels
for out-of-plane forces at each diaphragm level with steel anchors,  run through government anchors at the EW
reinforcing dowels, or straps that are developed into the diaphragm. Wwalls.

Connections shall have adequate strength to resist the connection
force calculated in the Quick Check Procedure of Section 3.5.3.7.  p/c = 1.31 for NS walis.

1 O 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ The metal deck is screwed to Z-clips, which
for transfer of loads to the shear walls for Life Safety and the are screwed to the steel framing. The steel
connections shall be able to develop the lesser of the shear strength framing is bolted to the concrete shear
of the walls or diaphragms for immediate Occupancy. walls.

P:\Project. A021000.099\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 807\807 ASCE Basic C2A.doc
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Building Name: Building 807 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3

By: JYF  Checked: JEH

Job Number: A20047.08 Job Name: LLNL Prioritization

ASCE 31* BASIC CHECKLIST C2A: CONCRETE SHEAR WALL BUILDINGS WITH

FLEXIBLE DIAPHRAGMS

C NC N/A Comments

CONNECTIONS

0o O 4.6.3.5 FOUNDATION DOWELS: Wali reinforcement shall be doweled into
the foundation for Life Safety and the dowels shall be able to
develop the lesser of the strength of the walls or the uplift capacity
of the foundation for Immediate Occupancy.

Vertical rebar in the shear walis is doweled
into the foundation.

*~ Checklist statements are based on the second public bailot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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Building Name: Building 807 Date: July 29, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: JYF Checked: _ JEH

ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

O 0O X 4.4.2.2.3 COUPLING BEAMS: The stirrups in coupling beams over means of
egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

00 0O K 4.4.2.2.4 OVERTURNING: All shear walls shall have aspect ratios less than Life Safety Performance Level.
4 to 1. Wall piers need not be considered. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 44.225 CONFINEMENT REINFORCING: For shear walls with aspect Life Safety Performance Level.
ratios greater than 2 to 1, the boundary elements shall be confined
with spirals or ties with spacing less than 8d,. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O X 44226 REINFORCING AT OPENINGS: There shall be added trim Life Safety Performance Level.
reinforcement around all wall openings greater than three times the
thickness of the wall. This statement shall apply to the Immediate
Occupancy Performance Level only.

[0 O K 4.4.2.27 WALL THICKNESS: Thickness of bearing walls shall not be less  Life Safety Performance Level.
than 1/25 the unsupported height or length, whichever is shorter,
nor less than 4". This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

M} [0 [0 4.5.1.1 DIAPHRAGM CONTINUITY: The diaphragms shall not be
composed of split-level floors and shall not have expansion joints.

K [0 [0 45,12 CROSS TIES: There shall be continuous cross ties between L21/2x 2 x 3/16 angles and 8C11.5 serve as
diaphragm chords. cross ties.

K O O 4.5.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately
adjacent to the shear walls shall be less than 25% of the wall length
for Life Safety and 15% of the wall iength for Immediate Occupancy.

[0 O K  4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Life Safety Performance Level.
the strength of the diaphragm at re-entrant corners or other
locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

0O O X 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Life Safety Performance Level.
reinforcing around all diaphragm openings larger than 50% of the
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 4.5.21 STRAIGHT SHEATHING: All straight sheathed diaphragms shall

have aspect ratios less than 2 to 1 for Life Safety and 1 to 1 for
Immediate Occupancy in the direction being considered.

PiProject AO21000.089\A20047.08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bidg 807\807 ASCE Supp C2A.doc
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Building Name: Building 807 Date: July 29, 2003

Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization _ By: JYF  Checked: .}EH
ASCE 31* SUPPLEMENTAL CHECKLIST C2A: CONCRETE SHEAR WALL

BUILDINGS WITH FLEXIBLE DIAPHRAGMS
C NC N/A Comments

DIAPHRAGMS

O 0 XK 4.5.2.2 SPANS: All wood diaphragms with spans greater than 24 ft for Life
Safety and 12 ft for Immediate Occupancy shall consist of wood
structural panels or diagonal sheathing.

0 O 4.5.2.3 UNBLOCKED DIAPHRAGMS: All diagonally sheathed and
unblocked wood structural panel} diaphragms shall have horizontal
spans less than 40 fi for Life Safety and 30 ft for Inmediate
Occupancy and shall have aspect ratios less than or equal to 4 to 1
for Life Safety and 3 to 1 for Immediate Occupancy.

O O K 4531 NON-CONCRETE FILLED DIAPHRAGMS: Untopped metal deck ~ Life Safety Performance Level.
diaphragms or metal deck diaphragms with fill other than concrete '
shall consist of horizontal spans of less than 40 ft and shall have
aspect ratios less than 4 to 1. This statement shall apply to the
Immediate Occupancy Performance Level only.

O K O 4571 OTHER DIAPHRAGMS: The diaphragm shall not consist of a Retrofit drawings show KLIP-Rib 24 gage

system other than wood, metal deck, concrete or horizontal bracing. metal roof deck over 2" cement asbestos
panels. The metal deck was added in 1999

(ref: Drawings by Dick Ling, 1999).
However, per LLNL personnel, John Scott,
the retrofit construction has not been
completed. On the 8/11/03 site visit, part of
the exterior eave at the canopy has been
blown off due to high winds.

CONNECTIONS

O O 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checkiist will be updated as revisions are made to ASCE 31.
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APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

Building 809

Building 809 is a one-story reinforced concrete bearing wall building. The structure
consists of a reinforced concrete roof deck in one area, and 2” insulated cement asbestos
roof deck over steel roof framing in the other area, and reinforced concrete walls support
both roofs. Deficiencies noted for Building 809 include potential falling hazard from
concrete shielding blocks (which present a falling hazard). For the building to meet life-
safety requirements, we recommend that the blocks be removed or braced.
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DEGENKOLB ENGINEERS

Building Name: Building 809 Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number:  A20047.08 Job Name: LLNL Prioritization By: LKF  Checked:

PRIORITIZATION BUILDING DATA SHEET

BUILDING DATA

Year Built: 1958 Year(s) Remodeled: 1997 UBC Zone: 4 - Type B Near Field
Area (sf): 2600 Length (ft): 98°-0” Width (ft): 53°-6
No. Stories; 1 Story Height: 9°-3"t0 16°-10” Total Height: 171>

CONSTRUCTION DATA

. 23 1 2 : 3y :
Gravity Load Structural System: 2” insulated cement asbestos roof deck over steel roof framing over high roof, 8” reinforced concrete

slab over low roof; reinforced concrete bearing walls
Exterior Transverse Walls: Reinforced concrete Openings?: Doors and windows
Exterior Longitudinal Walls: Reinforced concrete Openings?: None significant. No wall at east face.
Roof Framing: Steel beams in high roof, concrete slab in low roof
Intermediate Floor Framing: N/A
Ground Floor: 57 slab,4 x 4 - 6/6 W.W.F.
Columns; 2-L’s 5x5x3/8 with 3/16” fillet welds

Spread footings under columns; concrete retaining wall with strip footing at east and west sides; 12” slab
Foundation: with #5@12 @ center of bldg (at earth filled room) with 5” slab-on-grade elsewhere; strip footings for
keyed shielding block walls at entryways; most walls bear directly on soil.

LATERAL-FORCE-RESISTING SYSTEM

Longitudinal Transverse
System Classification: C2: Concrete Shear Wall Building with C2: Concrete Shear Wall Building with Rigid or
ystem Lia fon: Rigid or Stiff Diaphragm Stiff Diaphragm
Vertical Elements: Reinforced concrete shear walls Reinforced concrete shear walls
Diaphra . 2” insulated cement asbestos roof deck over 2” insulated cement asbestos roof deck over steel
phragms: steel roof framing; 8 concrete slab roof framing; 8” concrete slab

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation ~YEAR: 2003

SEISMIC EVALUATION CRITERIA; e Safety/ ASCE 31-02]

VULNERABILITY RATING: 5
(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR, EARTHQUAKE.

NON STRUCTURAL ISSUE- FALLING HAZARD
Portable 3’ x 3' x 3’ keyed concrete shielding blocks at the entrance present a potential ife safety falling hazard.

TRANSFER TO SHEAR WALLS/ OPENINGS AT SHEAR WALLS
The cement asbestos panels at the high roof cannot be assumed o act as a diaphragm. However, the steel beams at high roof are
closely spaced and well connected to the concrete walls with bolts that are embedded in the concrete and extend through the bottom
flange of the beam. In addition, rod bracing was added to half of the building.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

NON STRUCTURAL ISSUE- FALLING HAZARD
Brace or remove these blocks.

p:\project.aOZ\OO0.099\a?.0047.08\ca!cs\active\workshts\calculaﬁons and summary sheets per building\bldg 809 aka 809a\809 bldg summary.doc
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Building Name: Building 809 Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __LKF __ Checked:

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL BUILDINGS WITH

RIGID OR STIFF DIAPHRAGMS

C NC N/A Comments

BUILDING SYSTEM

X O O 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

OO0 O K 4.31.3 MEZZANINES: Interior mezzanine levels shall be braced No interior mezzanine levels.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O O X 4.3.2.1 WEAKSTORY: The strength of the lateral-force-resisting system in  Building is only one story.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O O X 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in  Building is only one story.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

O O K 4.32.3 GEOMETRY: There shall be no changes in horizontal dimension of Building is only one story.
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

XK [0 [0 4.3.2.4 VERTICAL DISCONTINUITIES: All vertical elements in the lateral-  Walls are continuous to the foundation
force-resisting system shall be continuous to the foundation. where separate foundation elements exist.

0 [0 B 4.3.2.5 MASS: There shall be no change in effective mass of more than Building is only one story.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

X O O 4.3.2.6 TORSION: The estimated distance between the story center of
mass and the story center of rigidity shall be less than 20% of the
building width in either plan dimension for Life Safety and Immediate
Occupancy.

K [0 [0 4.3.34 DETERIORATION OF CONCRETE: There shall be no visible Verify at site visit.
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

O O K 4.3.3.5 POST-TENSIONING ANCHORS: There shall be no evidence of No post-tensioning anchors.
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

X O O 4.3.3.0 CONCRETE WALL CRACKS: All existing diagonal cracks in wall
elements shall be less than 1/8" for Life Safety and 1/16" for
Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.

PAProject. A021000.099\A20047 .08\Calcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 809 AKA 809A\809 ASCE Basic C2.doc
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Building Name: Building 809 Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF _ Checked:

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL BUILDINGS WITH
‘ RIGID OR STIFF DIAPHRAGMS |
C NC NA ' Comments

LATERAL-FORCE-RESIST‘NG SYSTEM

M O O 4.4.1.6.1 COMPLETE FRAMES: Steel or concrete frames classified as The gravity-load-carrying frame is

secondary components shall form a complete vertical load carrying  incomplete because there are no columns
system. cast into the wall and no columns adjacent

to the wall, and the beams frame directly
into the wall. However, because the beams
are bolted to wall (2 bolts per connection),
and sit in a grouted pocket with a large
bearing area (7” deep), it is unlikely that
seismic forces would cause the wall and
beam to pull away from each other and
cause partial collapse. The support of
framing by the walls alone should be
adequate for combined vertical and seismi
forces.

B [0 OO 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal Three lines of walls in each direction.
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

X [0 O 44221 SHEAR STRESS CHECK: The shear stress in the concrete shear  Vj™? = 15 psi max

walls, calculated using the Quick Check procedure of Section < 100 psi
3.5.3.3, shall be less than 100 psi or 2+ ¢ for Life Safety and < (2V fc =2v3000 = 110 psi)

Immediate Occupancy.

M O O 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross Max spacing is 18”.
concrete area shall be not less than 0.0015 in the vertical direction  24” wall: #5@10” e.w.e.f. — 0.0026 OK
and 0.0025 in the horizlontal dn:ectxon for Life Safety and Immediate 14” wall: #5@1 8” vert e.f. —> 0.0024 OK
Occupancy. The spacing of reinforcing steel shall be equal to or - " .
less than 18" for Life Safety and Immediate Occupancy. 147 wall: #6@12” horiz e.f. — 0.0053 OK
12” wall: #@12” e.w.e.f. — 0.0027 OK

12” wall: #4@12” vert 1 side,
#5@18” vert 1 side, —» 0.0028 OK

CONNECTIONS
0 K O 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ The concrete diaphragm at the low roof is
for transfer of loads to the shear walls for Life Safety and the attached for shear transfer with continuous
connections shall be able to develop the lesser of the shear strength reinforcement.
of the walls or diaphragms for Immediate Occupancy. The cement asbestos panels at the high

roof cannot be assumed to act as a
diaphragm. However, the steel beams at
high roof are closely spaced and well
connected to the concrete walls with bolts
that are embedded in the concrete and
extend through the bottom flange of the
beam. Also rod bracing has been added to
half of the building at the roof. Rod bracing
should be added to the other half 7of the
building.
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Building Name: Building 809 Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WL BUILDINGS WITH
RIGID OR STIFF DIAPHRAGMS

C NC N/A Comments
CONNECTIONS
K [ O 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  Wall dowels are continuous into footing in
the foundation for Life Safety and the dowels shall be able to side retaining walls and in walls at center o
develop the lesser of the strength of the walls or the uplift capacity ~ building (at earth filled room). Most walls
of the foundation for immediate Occupancy. (24”, 14”) bear directly on soil and do not

have separate footings to which to dowel,
but these walls are unlikely to slide or tip
over.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31,
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Building Name: Building 809 Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE SHEAR WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

K 0O [0 4.4.16.2 DEFLECTION COMPATIBILITY: Secondary components shall
have the shear capacity to develop the flexural strength of the
components for Life Safety and shall meet the requirements of
4.4.1.4.9, 44.1.4.10, 4.4.1.4.11, 4.4.1.4.12 and 4.4.1.4.15 for
Immediate Occupancy.

0O O K 4.4.1.6.3 FLAT SLABS: Flat slabs/plates not part of lateral-force-resisting ~ No flat slabs/plates that are no a part of the
system shall have continuous bottom steel through the column lateral-force-resisting system.
joints for Life Safety.

O O K 44223 COUPLING BEAMS: The stirrups in coupling beams over means of
- egress shall be spaced at or less than d/2 and shall be anchored
into the confined core of the beam with hooks of 135° or more for
Life Safety. All coupling beams shall comply with the requirements
above and shall have the capacity in shear to develop the uplift
capacity of the adjacent wall for Immediate Occupancy.

O O K 44224 OVERTURNING: All shear walls shall have aspect ratios less than Statement applies to Inmediate Occupancy
4 to 1. Wall piers need not be considered. This statement shall  Performance Level only.
apply to the Immediate Occupancy Performance Level only.

OO O X 44225 CONFINEMENT REINFORCING: For shear walls with aspect Statement applies to Immediate Occupancy
ratios greater than 2 to 1, the boundary elements shall be confined Performance Level only.
with spirals or ties with spacing less than 8d,. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O KB 44226 REINFORCING AT OPENINGS: There shall be added trim Statement applies to Immediate Occupancy
reinforcement around all wall openings greater than three times the Performance Level only.
thickness of the wall. This statement shall apply to the Immediate
Occupancy Performance Level only.

O O X 44227 WALL THICKNESS: Thickness of bearing walls shall not be less ~ Statement applies to Immediate Occupancy
than 1/25 the unsupported height or length, whichever is shorter, ~ Performance Level only.
nor less than 4". This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

X O O 4511 DIAPHRAGM CONTINUITY: The diaphragms shall not be There are no expansion joints. The high
composed of split-level floors and shall not have expansion joints,  cement asbestos roof deck is 7 feet higher
than the low concrete roof. However, these
two roofs can be treated as separate levels
rather than a split-level diaphragm.

P:\ProjectAOZ\OO0.099\A20047.08\CaIcs\Active\Woﬁ(shts\CaIcu!aﬁons and Summary Sheets per Building\Bldg 809 AKA 809A\809 ASCE Supp C2.doc
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Building Name: Building 809 Date: July 24, 2003
Bui!ding Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE SHEAR WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS .
C NC NA Comments

DIAPHRAGMS

l:l [0 4.5.1.4 OPENINGS AT SHEAR WALLS: Diaphragm openings immediately At the high roof, there is only insulated
adjacent to the shear walls shall be less than 25% of the wall length cement asbestos roof deck over steel
for Life Safety and 15% of the wall length for Immediate Occupancy. framing; this deck cannot be assumed to
act as a diaphragm, and its connection to
the walls is not shown.

There are no apparent large diaphragm
openings directly adjacent to the shear
walls in the concrete slab.

There is a significant amount of wail per the
size of building condition judged to be life

safe.
O O K 4517 PLANIRREGULARITIES: There shall be tensile capacity to develop Statement applies to Immediate Occupancy
the strength of the diaphragm at re-entrant comers or other Performance Level only.

locations of plan irregularities. This statement shail apply to the
Immediate Occupancy Performance Level only.

O O 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shallbe  Statement applies to Immediate Occupancy
reinforcing around all diaphragm openings larger than 50% of the  Performance Level only.
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

CONNECTIONS

0O O X 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and There are no pile caps.
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for immediate Occupancy.

* — Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made fo ASCE 31,

P:\Project.A02\000.099\A20047.0B\CaIcs\Active\Workshts\Calculations and Summary Sheets per Building\Bldg 803 AKA 809A\808 ASCE Supp C2.doc



~

Degenkolb

\
9 o ST
2 _ /’ o Tup o
- i
s‘ Bl : |§Qg . )
: l -v ‘a
. Bl ‘-.&fé@ ¥5 mars@
o ;q\‘ ; EWEE
©l % gl 10O :
;% il 5 i -®— ) CHAIN umc F:ucs -
; | J ! [0)
N 0 . 0 l ] /—
Jorl 1 Bl
/G {olojolc) I
E’ S nle 4TIE
) _l.‘}g!%!ap NG, PORTABLE. smELDlNc-
@ e 1{_“\” AQPG%‘ Blocks - TYPES “AS. SHOWN -
FANFL. FOR DETAILS SEE Dws.1545.59
o )l
N
™
wwwwwwwww A CQ_ ToLs,
b (-yau.sw CoLUMN : » S‘SW. /" _G—::’ *;] C‘t BEAM
248 5x5,% | EMIES, 92] | 2 s, zn'i#:ﬂfac&—rfr INJT R
| i~to J ) RN y
1 1o w H . =0 4 NOTE : FOR EXATRA REINE A
4 16 6% I:g & -of el CORNER OFf gor;r.FsssT:
2wl o ay | e DETAL
Keyed shielding g con Sprical
blocks have e G2-0 r v .
been removed ' RAD o b AT
e ADLQ APH !
on this side GR Y BLDG. 309 § [ {
ROOF PLAN | \\\*\l N
1
i | 1o i ! i
d | e
) _—’ _ o Q— l 4 14 I3
| ; EARTH NB FILL
. ] —_—
1 7 T
h 12 4 us ioee o2
i o (N) CONC. ¢
N i i ! WALL: b
\\ . I ne |
N RWL | Door ‘?xg_] 1 RML — T R T EXTEND EXIST RAN WATER
¢ Eﬂ— ESER I § D LEAGER TO OUTSIDE OF
/ ; TR S E TR S 57 7] \ NEW WALL (TYP. 2—PLACES}
= - T o % o
- ] i :?r i
// ..,I)J (M) -0 x 7—0 H. M. DOOR
L e / 540 N(E) PIPE, T & FRAME (TYP — 2 PLACES)
‘ // / : BELOW CONC.
- e (E) PIPE, & 23 SLB
e S BELOW CONC. =7 //\ CRETE
’ st — » > LONCRETE ¢t
- PLAN — BUILDING 809 S e

- DEGENKOLB ENGINEERS
Building Name: Building 809 Date: July 24, 2003
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Job Number: _ By: _LKF __ Checked: DB

Rod bracing over
half of building (1
of 2 rooms)

SCALE: 1/8 = 1'=0"

p:\project.ad21000.099\a20047.08\calcs\active\workshts\files by lanilial eval done\bldg 809 aka 809a\809 bidg plan.doc



A..‘.. Degenkolb

DEGENKOLB ENGINEERS

Building Name: Building 809 ‘ ' Date: July 24, 2003
Building Address: Lawrence Livermore National Laboratory V Page: 2 “of 2
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APPENDIX B: BUILDING DATA SHEETS
CLASS C - MEDIUM PRIORITY BUILDINGS

Building 810A

Building 810A is a one-story reinforced concrete bearing wall building. The structure
consists of a reinforced concrete roof deck in one area, and 2” insulated cement asbestos
panels over steel roof framing in the other area, and reinforced concrete walls support
both roofs. Deficiencies noted for Building 810A are lack of a roof diaphragm and lack
of a shear wall (open front) at the south face of the building. For the building to meet
life-safety requirements, we recommend that rod bracing be added to the roof level, and a
shear wall be added at the south entrance. Alternatively a detailed evaluation may show
the existing condition meets life-safety.
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Building Name: Building 810A Date: July 25, 2003 -
Building Address: Lawrence Livermore National Laboratory Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF  Checked:

PRIORITIZATION BUILDING DATA SHEET e

BUILDING DATA

Year Built: 1958 Year(s) Remodeled: None known UBC Zone: 4 - Type B Near Fielc
Area (sf): 3500 Length (ft): 94’ Width (ft): 56°
No. Stories: 1 Story Height: 9'-3"10 18°-9” Total Height: 18°-9”

CONSTRUCTION DATA

Gravity Load Structural System: 2” insulated cement asbestos panels over steel roof framing over high roof, 8” reinforced concrete slab

over low roof; reinforced concrete bearing walls
Exterior Transverse Walls: Reinforced concrete Openings?: Doors and windows
Exterior Longitudinal Walls: Reinforced concrete Openings?: Doors and windows
Roof Framing: Steel beams in high roof, concrete slab in low roof
Intermediate Floor Framing: N/A
Ground Floor: Typically 57 slab-on-grade, 4 x 4 - 6/6 W.W.F,
Columns: 6WF15 monorail columns to north of building

Spread footings under monorail columns; strip footings under most walls; several walls bear directly on
soil; small retaining walls at east side of building at ramp.

LATERAL-FORCE-RESISTING SYSTEM

Foundation:

Longitudinal Transverse
System Classification: C2: Concrete Shear Wall Building with C2: Concrete Shear Wall Building with Rigid or
y " Rigid or Stiff Diaphragm Stiff Diaphragm
Vertical Elements: Reinforced concrete shear walls Reinforced concrete shear walls
Diaphraams: 2” insulated cement asbestos panels over 2” insulated cement asbestos panels over steel
phragms: steel roof framing; 8” concrete slab roof framing; 8” concrete slab

SEISMIC EVALUATION PERFORMED? Yes EVALUATION: __ Rapid Evaluaton  YEAR: 2003
A [Lite Safety/ ASCE 31-02]
6

SEISMIC EVALUATION CRITERI

VULNERABILITY RATING:

(1=low to 10=high)

PRIORITIZATION CLASSIFICATION: CLASS C

pi\project.a02\000.099\a20047 .08\calcs\activeworkshts\calculations and summary sheets per building\bldg 810a\810a bldg surmmary.doc
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Building Name: Building 810A .. Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF  Checked:

PRIORITIZATION BUILDING DATA SHEET

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

DEFLECTION COMPATIBILITY
The concrete beam at the south exits is not properly detailed (no 135 degree hooks; #3 stirrups at 18" 0.c.).

OPENINGS AT SHEAR WALLS/ TRANSFER TO SHEAR WALLS
The cement asbestos panels at the high roof cannot be assumed to act as a diaphragm. However, the steel beams at high roof &
closely spaced and well connected to the concrete walls with bolts that are embedded in the concrete and extend through the
botfom flange of the beam.

TORSION
In the South portion of the building, the only longitudinal wall is along the north side. There are no lateral force resisting elements
along the south side of the south portion. Torsion might cause higher stresses in transverse walls, but walls are very lowly stresse
This is a low priority deficiency.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:
DEFLECTION COMPATIBILITY/ TORSION

A new shear wall at this location would mitigate this deficiency; alternatively, further evaluation may show that this beam is not a
falling hazard.

OPENINGS AT SHEAR WALLS/ TRANSFER TO SHEAR WALLS
Add rod bracing to the roof level.

pi\project.a021000.099\a20047 .08\calcs\active\workshts\calculations and summary sheets per building\bldg 810a\810a bldg summary.doc
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Building Name: Building 810A Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF Checked

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL BUILDINGS WITH

, RIGID OR STIFF DIAPHRAGMS
C NC N/A ) Comments

BUILDING SYSTEM

X O O 4.3.1.1 LOAD PATH: The structure shall contain a minimum of one
complete load path for Life Safety and Immediate Occupancy for
seismic force effects from any horizontal direction that serves to
transfer the inertial forces from the mass to the foundation.

O O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced No interior mezzanine levels.
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O O K 4.3.2.1 WEAKSTORY: The strength of the lateral-force-resisting system in  Building is only one story.
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

O 0O X 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in  Building is only one story.
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

0 O K 4323 GEOMETRY: There shall be no changes in horizontal dimension of Building is only one story.
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and Immediate
Occupancy, excluding one-story penthouses and mezzanines.

X [0 [ 4.3.24 VERTICAL DISCONTINUITIES: All vertical elements in the lateral- Walls are continuous to the foundation
force-resisting system shall be continuous to the foundation. (where separate foundation elements exist).

O O K 4.3.25 MASS: There shall be no change in effective mass of more than Building is only one story.
50% from one story to the next for Life Safety and Immediate
Occupancy. Light roofs, penthouses and mezzanines need not be
considered.

O X [0 4.3.2.6 TORSION: The estimated distance between the story center of In the South portion of the building, the
mass and the story center of rigidity shall be less than 20% of the ~ ©nly longitudinal wall is along the north

building width in either plan dimension for Life Safety and Immediate Side. There are no lateral force resisting
Occupancy. elements along the south side of the south

portion. Torsion might cause higher
stresses in transverse walls, but walls are
very lowly stressed. This is a low priority
deficiency.

I [0 [0 4.3.3.4 DETERIORATION OF CONCRETE: There shall be no visible
deterioration of concrete or reinforcing steel in any of the vertical- or
lateral-force-resisting elements.

O O K 4335 POST-TENSIONING ANCHORS: There shall be no evidence of No post-tensioning anchors.
corrosion or spalling in the vicinity of post-tensioning or end fittings.
Coil anchors shall not have been used.

K O O 4.3.3.9 CONCRETE WALL CRACKS: All existing diagonal cracks in wall
elements shall be less than 1/8" for Life Safety and 1/16" for
Immediate Occupancy, shall not be concentrated in one location,
and shall not form an X pattern.
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Building Name: Building 810A Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: __LKF _ Checked:

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL ‘UILDINGS WITH
RIGID OR STIFF DIAPHRAGMS

C NC NA Comments

LATERAL-FORCE-RESISTING SYSTEM

&K [0 [0 4.4.1.6.1 COMPLETE FRAMES: Steel or concrete frames classified as The gravity-load-carrying frame is

secondary components shall form a complete vertical load carrying incomplete because there are no columns
system. cast into the wall and no columns adjacent

to the wall, and the beams frame directly
into the wall. However, because the beams
are bolted to wall (2 bolts per connection),
and sit in a grouted pocket with a large
bearing area (6” deep), it is unlikely that
seismic forces would cause the wall and
beam to pull away from each other and
cause partial collapse. The support of
framing by the walls alone should be
adequate for combined vertical and seismic¢
forces.

K O OO 4.4.2.1.1 REDUNDANCY: The number of lines of shear walls in each principal
direction shall be greater than or equal to 2 for Life Safety and
Immediate Occupancy.

B [0 [0 4.4.2.21 SHEAR STRESS CHECK: The shear stress in the concrete shear  Vy™® = 17 psi max

walls, calculated using the Quick Check procedure of Section < 100 psi
3.5.3.3, shall be less than 100 psior 2 ,/ e for Life Safety and < (2Vfc=2V3000 = 110 psi)

Immediate Occupancy.

R O [0 4.4.2.2.2 REINFORCING STEEL: The ratio of reinforcing steel area to gross  Max spacing is 18”.
concrete area shall be not less than 0.0015 in the vertical direction 24" wall: #5@10” horiz .e.f. — 0.0026 OK
Gocupancy. The spacing of reforting stoelshal oo equal o or 22 2l #5@15” vert e — 0.0017 OK
. ing of rei e equal to or s . .
less than 18" for Life Safety and immediate Occupancy. 8” wall: #4@9” horiz. - 0.0027 OK
8” wall: #4@12” vert. —» 0.0020 OK

12” wall: #4@12” e.w.e.f. - 0.0027 OK

CONNECTIONS
OO0 X [0 4.6.2.1 TRANSFER TO SHEAR WALLS: Diaphragms shall be connected ~ The concrete diaphragm at the low roof is
for transfer of loads to the shear walls for Life Safety and the attached for shear transfer with continuous
connections shall be able to develop the lesser of the shear strength reinforcement.
of the walls or diaphragms for Immediate Occupancy. The cement asbestos panels at the high

roof cannot be assumed to act as a
diaphragm, and we cannot determine the
connection from the panels to the beams to
transfer the diaphragm forces to the walls.
However, the steel beams at high roof are
closely spaced and well connected to the
concrete walls with bolts that are
embedded in the concrete and extend
through the bottom flange of the beam.
Because the steel beams form a complete
load path to transfer forces at the roof level,
this is a low-priority deficiency.
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Building Name: Building 810A Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory . Page: 3 of 3
Job Number: A20047.08 Job Name: LLNL Prioritization By: _LKF _ Checked:

ASCE 31* BASIC CHECKLIST C2: CONCRETE SHEAR WALL UILDINGS WITH
_ RIGID OR STIFF DIAPHRAGMS
C NC N/A Comments

CONNECTIONS _

X 0O [O 4.6.3.5 FOUNDATION DOWELS: Wall reinforcement shall be doweled into  Wall dowels are continuous into footing in
the foundation for Life Safety and the dowels shall be able to side retaining walls and in walls at center o
develop the lesser of the strength of the walls or the uplift capacity ~ building (at earth filled room). Most walls
of the foundation for Immediate Occupancy. (247, 147} bear directly on soil and do not

have separate footings to which to dowel,
but these walls are unlikely to slide or tip
over.

*— Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made fo ASCE 31.
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Building Name: Building 810A Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory ’ Page: 1 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: __LKF__ Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE HEAR WALL

BUILDINGS WITH RIGID OR STIFF DlAPHRAGMS
C NC N/A Comments

LATERAL-FORCE-RESISTING SYSTEM

OO K [0 4.4.1.6.2 DEFLECTION COMPATIBILITY: Secondary components shall The concrete beam at the east exits is not
have the shear capacity to develop the flexural strength of the properly detailed (no 135 degree hooks; #3
components for Life Safety and shall meet the requirements of stirrups at 18” o.c.).
44.1.4.9,4.4.1.4.10,4.4.1.4.11, 4.4.1.4.12 and 4.4.1.4.15 for
Immediate Occupancy.

00 O K 4.4.16.3 FLAT SLABS: Flat slabs/plates not part of lateral-force-resisting ~ No flat slabs/plates that are no a part of the
system shall have continuous bottom steel through the column lateral-forceresisting system.
joints for Life Safety.

K [0 O 44.2.2.3 COUPLING BEAMS: The stirmups in coupling beams over means of At the north face, the section of wall (~7ft
egress shall be spaced at or less than d/2 and shall be anchored  tall) over the exits should be sufficient to
into the confined core of the beam with hooks of 135° or more for ~ transfer shear between the wall sections.
Life Safety. All coupling beams shall comply with the requirements Wall segments should be able to act
above and shall have the capacity in shear to develop the uplift independently, and not induce large

capacity of the adjacent wall for Immediate Occupancy. deformations and spalling of concrete in
the connecting segments of wall at

openings.
O O X 44224 OVERTURNING: Al shear walls shall have aspect ratios less than Statement applies to Immediate Occupancy
4 to 1. Wall piers need not be considered. This statement shall  Performance Level only.
apply to the immediate Occupancy Performance Level only.
O O K 44225 CONFINEMENT REINFORCING: For shear walls with aspect Statement applies to Immediate Occupancy

ratios greater than 2 to 1, the boundary elements shall be confined Performance Level only.
with spirals or ties with spacing less than 8d,. This statement shall
apply to the Immediate Occupancy Performance Level only.

O O K 44226 REINFORCING AT OPENINGS: There shall be added trim Statement applies to Immediate Occupancy
reinforcement around all wall openings greater than three times the Performance Level only.
thickness of the wall. This statement shall apply to the Immediate
Occupancy Performance Level only.

L0 O K 4.4.227 WALL THICKNESS: Thickness of bearing walls shall not be less  Statement applies to Immediate Occupancy
than 1/25 the unsupported height or fength, whichever is shorter,  Performance Level only.
nor less than 4”. This statement shall apply to the Immediate
Occupancy Performance Level only.

DIAPHRAGMS

K O O 4.5.1.1 DIAPHRAGM CONTINUITY: The diaphragms shall not be There are no expansion joints. The high

composed of split-level floors and shall not have expansion joints.  cement asbestos roof deck is 9 feet higher
than the low concrete roof. However, these

two roofs can be treated as separate levels
rather than a split-level diaphragm.

0 ® O 4514 OPENINGSAT SHEAR WALLS: Diaphragm openings immediately At the high roof, there are only insulated
adjacent to the shear walls shall be less than 25% of the wall length Ccement asbestos panels over steel framing;

for Life Safety and 15% of the wall length for Inmediate Occupancy. these panels cannot be assumed to act as a
diaphragm, and their connection to the

walls is not shown.
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Building Name: Building 810A Date: July 25, 2003
Building Address: Lawrence Livermore National Laboratory Page: 2 of 2
Job Number: A20047.08 Job Name: LLNL Prioritization By: _ LKF  Checked:

ASCE 31* SUPPLEMENTAL CHECKLIST C2: CONCRETE SHEAR WALL
BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS

C NC N/A Comments
DIAPHRAGMS
O O B 4.5.1.7 PLANIRREGULARITIES: There shall be tensile capacity to develop Statement applies to Inmediate Occupancy
the strength of the diaphragm at re-entrant comers or other Performance Level only.

locations of plan irregularities. This statement shall apply to the
Immediate Occupancy Performance Level only.

O 0O K 4.5.1.8 DIAPHRAGM REINFORCEMENT AT OPENINGS: There shall be ~ Statement applies to Immediate Occupancy
reinforcing around all diaphragm openings larger than 50% of the Performance Level only.
building width in either major plan dimension. This statement shall
apply to the Immediate Occupancy Performance Level only.

CONNECTIONS

O O 4.6.3.10 UPLIFT AT PILE CAPS: Pile caps shall have top reinforcement and There are no pile caps.
piles shall be anchored to the pile caps for Life Safety, and the pile
cap reinforcement and pile anchorage shall be able to develop the
tensile capacity of the piles for Immediate Occupancy.

* - Checklist statements are based on the second public ballot version of ASCE 31. This checklist will be updated as revisions are made to ASCE 31.
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Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Pnontlzataon By: LKF Checked: PR

BUILDING PLAN

F :
Logtet et ; 2800 L 290" i 16-0"
- { lcomw. soon. 70 | 2 ! o o
y L conn. S 7. 5 ! pey 2 - CONN. SIM_TO
- coen Lo - ~REL AL V' soEr L1
R i — \\x; p e~ i / '
i ! ; i . 8w i? S B3y iy
! H f V! 7/ — - ———
I ! of ‘T g 1 ~
: RNl
: Sy 3
W &
. : PPCEE I 3
%o ogi Ater | z«.z"-io*'é? 240" . 200 N ELY Lot
- - W
S : g ) i Q Ja I Y ;
I v
S LT st _I /'E""L‘"i- comn Sé’ S : 261 £
< ] 7] - : DT 7
~ !:mram.w b 44/:(3:10»)—-» X / TRy
— il i + U ! . / 3
— el R . i i 1 s ¥
— [; 7 = : : : : (-
. | DEL : ) AxI t*“-_/‘ MM!M)"OMIL'D “J i -
Bl 2 > LEE v = ol
s ’\:i’.k' boow w oA 4 ) b ] A v, bt o A 4 / / b, N
o 8§\ § 3 R P RN i o
51 g 9108 = SR RN O NV ] O VX S A WP R Y
. oy . R 3 i % -
of T | &3 e > a i n Pl o sl o8l o nl bwl ol e o el e / '
SAEGNE Fnd o o § 9 B By g SYLH Y o oo o gy %
o, - i V-V‘;-"&'— :’ Q_a A g o, A N 9 3 N %
<o, L T .
a Q‘; * P ’ N »y o, A A A AV
H w o A R . 7 e - —+
; 9 3 & L g T AN TR =it A NS Y A A M oer!
i Q@" ! = E?) T :
o~ g~= 5 M - DET 4 7 i 1 a “
< 8“5% 1,‘,44:, A > @ A R P A oAb 300 zeom RAILYIAELON 1_,) "
v S “_v“?‘*.-" \L T )i = s rY "’l‘ "—‘
. /6 W< 36 r 3OV RAIL WBELOWI-T Y fIafgr (1ar) e —— f - H - : N
9 - Sty 4sp@l\o6” s 3'-/;2'1 1R ® i;' % 3w l e S B YT K ?}
B : < ‘ 4 - ; SR - 1308 it & A @te P T ot \\]
— T - : e 5q8 -5 +-
P - L% Fdal
N .o
N . 2
.
(o}
~' : -
K
AN 1] [
ol ) —,
LY . d8eamM & curs BELOW !g i i
N T = —L!"—"“-"—— = ——-—\il———-———m /
“STo] TEp oF wate & ; K e ! i
:‘ \9 QUPSIDE FALE OF BA‘AM ( e \, (/f’ ] ,,4. e R38Tag8 i;b_v‘t SLEEKE A \\ ) {_
) R 41 / e ] CAST In | REALE N ~ T
N R b
Noge: ,! ‘-”5\ . hj""-
AT LRE L16HTING SUPPORTS. ia' - ” £2.899.58%
ALl MEMEERS = STEB4.75. ot & orot e ' o
; i 200 0t _if4te " ff/&.wq‘
S8 [y < N
Sy ) - 2=t /;l
B2’ ROOF PLAN - SUB ASSEMBLY BUILDIN 8
1h’f" { il DING T 3/0 £L.258.78% § @
Roof Plan
~ [P a4 Aooran - amavm, el
E’ B TERII B A
T — £ T e mame F
i e "
HOTh Foms miAvETHSE, GUTY, W, T At ; e R senar e s s =
RIT ‘“"4'}'.5’».@—\‘ ‘:E & T At uewr e wourvay --m»%
‘@ o . # J" » 2 v cownn ;]
‘ = T4 i
£ | |
. ﬁg ! L‘
Tl Wk e g ] W
weod inevoions ¢ Bashe St 1
i H
! (e i
u.’ (oo ten pook SuRsacE oy |
o e S

i <P ———

Building Section Looking West

p:\project.a021000.099\a20047.08\calcs\activelworkshts\files by IkRinitial eval done\bldg 810a\810a bldg plan.doc



APPENDIX B: BUILDING DATA SHEETS
CLASS C — MEDIUM PRIORITY BUILDINGS

-Building 810C

Building 810C is a tall one-story reinforced masonry bearing wall building. The structure
consists of prestressed precast hollow core concrete roof planks with concrete topping
spanning to reinforced concrete block walls, with concrete grade beams and belled
caissons. The primary structural deficiency noted for Building 810C is that the precast
roof panels do not have any connection to the walls or to the topping slab. The only
method of support is in bearing at the top of the walls. For the building to meet life-safety
standards, we recommend replacing the precast panels and topping with a new diaphragm
such as a bare metal deck or rod bracing, or providing positive connection between the
precast planes and the walls.
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Building Name: Building 810C Date: August 6, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 1
Job Number: A20047.08 Job Name: LLNL Prioritization By: LKF Checked:

PRIORITIZATION BUILDING DATA SHEET
BUILDING DATA |

Year Built: 1982 Year(s) Remodeled: None known UBC Zone: 4 - Type B Near Fielc
Area (sf): 900 Length (ft): 34 Width (ft): 26"
No. Stories: 1 Story Height: 13 Total Height: 13°

CONSTRUCTION DATA

Gravity Load Structural Svstem: Prestressed precast hollow core concrete roof planks with concrete topping spanning to reinforced
avity Loa fuctural System: concrete block walls, with concrete grade beams under walls and belled caissons under wall corners.

Exterior Transverse Walls: 8” thick reinforced concrete block walls Openings?: Yes- doors

Exterior Longitudinal Walls: 8” thick reinforced concrete block walls Openings?: Yes- door and ducts
6” thick x 40 wide prestressed precast hollow core concrete roof planks with 2 %” thick concrete
topping and 8” x 8” W1.4xW1.4 mesh

intermediate Floor Framing: N/A
Ground Floor: Reinforced concrete slab on grade

Columns: N/A
Foundation: Strip footings under walls, caissons at wall comers.

LATERAL-FORCE-RESISTING SYSTEM

Roof Framing:

Longitudinal Transverse
. . RM2: Reinforced Masonry Bearing Wall RM2: Reinforced Masonry Bearing Wall
System Classification: g 1400 with Rigid or Stiff Diaphragm Building with Rigid or SHff Diaphragm
Vertical Elements: §8” thick reinforced concrete block walls 8” thick reinforced concrete block walls
6” thick x 40” wide prestressed precast hollow 6™ thick x 40™ wide prestressed precast hollow
Diaphragms: core concrete roof planks with 2 4” thick core concrete roof planks with 2 1" thick

concrete topping and 8” x 8” W1.4xW1.4 mesh  concrete topping and 8 x 8 W1.4xW1.4 mesh
SEISMIC EVALUATION PERFORMED? Yes EVALUATION: Rapid Evaluation YEAR: 2003

A iLite Satety/ ASCE 31-02]
6

SEISMIC EVALUATION CRITERI

VULNERABILITY RATING:

(1=low to 10=high)
PRIORITIZATION CLASSIFICATION: CLASS C

POTENTIAL LIFE SAFETY DEFICIENCIES:
THIS BUILDING WAS EVALUATED FOR THE 10% IN 50 YR. EARTHQUAKE.

LOAD PATH/ WALL ANCHORAGE/ TRANSFER TO SHEAR WALLS
The precast panels do not appear fo have any connection to the walls or to the topping slab. The only method of support is in
bearing at the top of the walls. There is no method for transferring seismic forces in shear or out-of-plane between the walls and
roof. Separation of the roof and walls under seismic forces could result in collapse.

PRELIMINARY STRENGTHENING SCHEMES OR MITIGATION MEASURES:

LOAD PATH/ WALL ANCHORAGE/ TRANSFER TO SHEAR WALLS
Replace existing roof with new diaphragm, using rod bracing or bare metal deck.

p:\project.a021000.099\a20047 08\calcs\active\workshts\calculations and summary sheets per building\bidg 810c\810c bldg summary.doc
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Building Name: Building 810C Date: August 6, 2003
Building Address: Lawrence Livermore National Laboratory Page: 1 of 3
Job Number' A20047.08 Job Name: LLNL Pnormzatlon By: LKF Checked

ASCE 31* BASIC CHECKLIST RM2: REINFORCED MASONRY BEARING WALL

BUILDINGS WITH RIGID OR STIFF DIAPHRAGMS
C NC N/A ‘Comments

BUILDING SYSTEM

0 K O 4.31.1 LOADPATH: The structure shall contain a minimum of one The precast panels do not appear to have
complete load path for Life Safety and immediate Occupancy for ~ any connection to the walls or to the
seismic force effects from any horizontal direction that serves to topping slab. The only method of support

transfer the inertial forces from the mass to the foundation. is in bearing at the top of the walls. There
is no method for transferring seismic forces

in shear or out-of-plane between the walls
and roof. Separation of the roof and walls
under seismic forces could result in
collapse.

O 0O K 4.3.1.3 MEZZANINES: Interior mezzanine levels shall be braced
independently from the main structure, or shall be anchored to the
lateral-force-resisting elements of the main structure.

O 0O X 4.3.2.1 WEAK STORY: The strength of the lateral-force-resisting system in
any story shall not be less than 80% of the strength in an adjacent
story above or below for Life-Safety and Immediate Occupancy.

OO0 KX 4.3.2.2 SOFT STORY: The stiffness of the lateral-force-resisting-system in
any story shall not be less than 70% of the lateral-force-resisting
system stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness of the
three stories above or below for Life Safety and Immediate
Occupancy.

O O K 4.3.2.3 GEOMETRY: There shall be no changes in horizontal dimension of
the lateral-force-resisting system of more than 30% in a story
relative to adjacent stories for Life Safety and iImmedia