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1 Executive Summary
1.1

Background

The Medford School District 549C (District) is centrally located in Medford, Oregon in
Jackson County and is the largest school district in the county. Excluding charter schools,
the District operates out of 14 elementary schools, 2 middle schools, 3 high schools, and
supporting District buildings.
The purpose of this report is to provide a planning level seismic evaluation of existing
educational facilities. The facilities are used for classrooms, administrative offices, and
assembly areas. To complete this report, ZCS has reviewed available construction
documents and/or performed visual observations at each of the facilities listed below. The
team identified general structural deficiencies and performed a review of the expected
seismic performance of the structural system. The analysis provided is schematic and is
meant to aid in planning purposes, rather than provide a comprehensive evaluation of each
structure. The report includes a brief description of observed structural deficiencies and
corresponding recommendations for each school and support facility. This report may be
used by the District to prioritize structural improvements and determine interest in seeking
grant funding through the seismic rehabilitation grant programs. Additionally, this report may
be used to aid in planning seismic improvements as directed by ORS 455.400. This statute
mandates that school districts address structures (either through rehabilitation or other
action to reduce risk) that pose undue risk to life safety in the event of an earthquake. These
improvements shall be made by January 1, 2032, subject to available funding. To date, the
District has undertaken a number of seismic improvement projects and this report also
seeks to record and track these improvements.
The schools and support facilities included in this study are listed below. The structures vary
in style, age, condition, and use, and each campus has undergone multiple additions and
remodels.
• Abraham Lincoln Elementary School
• Griffin Creek Elementary School
• Hoover Elementary School
• Howard Elementary School
• Jackson Elementary School
• Jacksonville Elementary School
• Jefferson Elementary School
• Kennedy Elementary School
• Lone Pine Elementary School
• Oak Grove Elementary School
• Roosevelt Elementary School
• Ruch Community School
• Washington Elementary School
• Wilson Elementary School
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•
•

Hedrick Middle School
Mcloughlin Middle School

•
•
•

Central High School
North Medford High School
South Medford High School

•
•

District Admin/Maintenance Building
District Distribution Center Building

1.2

Definitions and Terms

The following terms are meant to support the reader in understanding the intent and results
of the assessment.
• ASCE 41 Seismic Evaluation and Retrofit of Existing Buildings. A standard
produced by the American Society of Civil Engineers (ASCE) that is the commonly
adopted code for the seismic evaluation of existing structures in the United States.
All section references and excerpts in this report reference the 2017 edition, ASCE
41-17.
• Tier 1 Evaluation. A process and checklist provided by ASCE 41 that is utilized to
determine if a structure can be expected to meet the Life Safety performance level.
• Tier 2 Evaluation. An additional level of evaluation used to confirm or resolve the
deficiencies screened by the Tier 1.
• Life Safety Structural Performance Level. Structural Performance Level S-3, Life
Safety, is defined as the post-earthquake damage state in which a structure has
damaged components but retains a margin of safety against the onset of partial or
total collapse. A structure in compliance with the acceptance criteria specified in this
standard (ACSE 41-17) for this Structural Performance Level is expected to achieve
this state (ASCE 41-17, Section 2.3.1.3). Attaining Life Safety requires compliance
with both structural and non-structural provisions and can be determined by
completion of the Tier 1 and associated field work, completion of the Tier 2
evaluation and associated field work, or by determining the structure classifies as a
benchmark building and performing the associated fieldwork. Attaining a Life Safety
designation also requires addressing non-structural elements such as suspended
ceilings, chimneys, MEP, and similar elements that may pose a risk during a seismic
event. Conformance to a Life Safety determination for each campus (or portion
thereof) may be evidenced by a letter from a registered design professional stating
such, or by the original construction documents for modern benchmark construction.
This letter or similar documentation can be provided by the original Engineer of
Record, or by a different registered design professional after completion of the ASCE
41 evaluation procedures.
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Immediate Occupancy Structural Performance Level. Structural Performance
Level, S-1, Immediate Occupancy, is defined as the postearthquake damage state in
which a structural remains safe to occupy and essentially retains its preearthquake
strength and stiffness. A structure in compliance with the acceptance criteria of this
standard for Immediate Occupancy is expected to achieve this postearthquake state.
(ASCE 41-17, Section 2.3.1.3). As with Life Safety, attaining full designation requires
compliance with both structural and non-structural provisions. Structures compliant
with Immediate Occupancy criteria would be expected to meet or exceed the
performance of structures meeting the Life Safety criteria.
Relative Hazard Severity. A metric used by Federal Emergency Management
Agency (FEMA) to quantify the probability of catastrophic damage to a structure
during a seismic event. This is typically used to help identify structures that are
potentially hazardous during a seismic event. The method used is called a Rapid
Visual Assessment, and the results help determine the hazard value. These scores
were provided for District facilities during the Statewide Seismic Needs Assessment
(~2005) by the State of Oregon Department of Geology and Mineral Industries
(DOGAMI). Where buildings have changed significantly or additional information was
made available, ZCS has modified the severity rating based upon our observations
of the structure and past evaluation experience. In our opinion, the scores
approximately conform to the following behaviors. Very High indicates buildings or
portions thereof that have a very high potential for collapse when exposed to a code
level seismic event. High indicates buildings or portions thereof that have a high
potential for collapse when exposed to a code level seismic event. Moderate
corresponds to a structure that will experience damage during code events but with a
reduced likelihood of collapse. Low indicates a structure which will experience
damage, but collapse is unlikely. L.S. Compliant indicates the structure meets the
structural Life Safety requirements, either because it was designed with a benchmark
code, has been previously seismically rehabilitated, or has passed the ASCE 41
analyses. Performance of a L.S. compliant structure is as described above.
Benchmark Building. A building that was designed using a code that meets or
exceeds the provisions for Life Safety performance. The year of Benchmark codes
varies per building type and is determined by ASCE 41. See Appendix C for more
information. Per ASCE 41, fieldwork is required to fully confirm compliance with a
Life Safety designation when evaluating a benchmark building.
Building Type. This is a shorthand method to describe the type of building system
being evaluated. Definitions of building types have been included in Appendix B.
Soil Liquefaction. This is a condition where soils lose substantial strength and
stiffness in response to shaking. This typically occurs in sandy soil saturated with
water. Areas with potentially liquefiable soils have been cataloged by DOGAMI
(which serves as the basis for Appendix A soil notes). Liquefaction can be confirmed
or disconfirmed by a site-specific geotechnical report. Resolution of liquification
potential is a requirement of the Tier 1 analysis.
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Soil Landslide Susceptibility. This condition occurs where a soil or slope has the
potential to move laterally during a seismic event. Areas that have topography or soil
types susceptible to this condition have been cataloged by DOGAMI (which serves
as the basis for Appendix A soil notes). Landslide stability can be confirmed or
disconfirmed by a site-specific geotechnical report. Resolution of landslide
susceptibility is a requirement of the Tier 1 analysis.

Summary of Evaluation Results

The following table summarizes the results of our evaluations and ranks each campus
based on the relative hazard severity of the observed deficiencies at the present time. This
is a campus level aggregation based on the campus buildings, and building specific
information is available in the campus specific report sections and Appendix A.
School

Structural Life Safety
Compliant

Abraham Lincoln Elementary School
Griffin Creek Elementary School2
Hoover Elementary School4
Howard Elementary School2,5
Jackson Elementary School2
Jacksonville Elementary School5
Jefferson Elementary School
Kennedy Elementary School5
Lone Pine Elementary School2
Oak Grove Elementary School2
Roosevelt Elementary School
Ruch Community School2
Washington Elementary School
Wilson Elementary School
Hedrick Middle School5
Mcloughlin Middle School
Central High School
North Medford High School
South Medford High School2
District Admin/Maintenance Building3
Distribution Center Building3

Noncompliant
Noncompliant
Compliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Compliant
Noncompliant
Noncompliant

Relative
Hazard
Severity1
Low
Moderate
L.S. Compliant4
Moderate
Low
High
Low
Moderate
Low
Moderate
Low
Moderate
Low
Low
Moderate
Low
Moderate
Moderate
L.S. Compliant
High
Moderate

1. Relative Hazard Severity level has been provided based upon an aggregation of the
hazard risks across the campus. Portions of the campus may not share this hazard severity,
and building-specific scores have been provided in the school specific sections.
2. These campuses have some buildings or structures that meet the compliance criteria as
defined in this report.
3. The Admin/Maintenance Facility and Distribution Center are not eligible for a Seismic
Retrofit Grant Application (SRG). At this time, SRG applications are limited to educational
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and emergency services buildings and do not include ancillary or supporting service
buildings.
4. At time of writing this campus is undergoing a seismic retrofit project that has attained
substantial completion. The anticipated effects of this project are represented in the current
assessment summary, reflected in Section 3.0, and in the recommended prioritization list.
5. This campus or a portion thereof has applied for a Seismic Rehabilitation Grant from the
IFA.

1.4

Recommendations

Our recommendation is to prioritize campuses (or portions thereof) possessing High or Very
High hazard severity ratings. Below is a list of schools we recommend prioritizing with
respect to seismic upgrades. These recommendations take into account ongoing (summer
2019) Seismic Retrofit projects. Section 3.0 covers the specific structural deficiencies and
subsequent recommendations observed in the schools and support facility structures.
• Jacksonville Elementary
• Medford School District Administration Building
Beyond these campuses, we do also recommend pursuing seismic hazard mitigation for all
campuses that have a campus-wide Moderate rating, or for structures that have a High to
Moderate rating. These include:
• Griffin Creek Elementary
• Howard Elementary School
• Kennedy Elementary School
• Hedrick Middle School
• McLoughlin Middle School
• Ruch Community School
• Central Medford High School
• North Medford High School
• Distribution Center Building
In conjunction with the efforts above, ZCS also recommends taking steps to establish or
confirm Low hazard buildings as meeting the Life Safety designation. These efforts are often
lower cost than mitigation of severe hazards and in some cases may only require additional
documentation, calculation, or field confirmation/destructive investigation. More detailed
descriptions of the recommended steps are discussed in Sections 3 and 4.
A number of campus buildings were retrofit during the bond campaign around 2008.
Depending on project funds available at time of construction, these retrofits may have been
limited to a hazard reduction approach which resulted in a Low designation, or designed to
more stringent standards that meet or exceed the current Life Safety designation. Given the
documentation currently available, additional information from the Architect or Engineer of
Record such as a confirmation letter or project calculation package would be needed to
confirm the Life Safety designation. For the initial effort, we recommend pursuing additional
retrofit documentation for the following campuses:
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Jackson Elementary School
Lone Pine Elementary School
Roosevelt Elementary School
Washington Elementary School
Wilson Elementary School
Central Medford High School
North Medford High School

Additionally, there are campuses that contain Low hazard designated structures (such as
wood frame single story buildings) that may meet the requirements for Life Safety pending
completion of the ASCE 41 required field verification, soil hazard review, non-structural
element review, and destructive investigation. To begin this effort, campuses with structures
that we believe are suitable for the additional investigation and review are:
• Kennedy Elementary
• Roosevelt Elementary

1.5

Conclusions

The following is a brief summary of the major report conclusions.
•
•
•

The campus buildings are in generally good condition. The team did not identify a
substantial immediate risk to the safety of occupants outside of a code lateral event.
The buildings are at varying levels of seismic risk. For large seismic rehabilitation
efforts, we recommend prioritizing these in order of their relative hazard severity.
For Low or Life Safety designated buildings, we recommend the District proceed with
the lower level efforts to complete the Life Safety designation.

Generally speaking, the condition of the District’s schools and support facilities are good
based on their respective ages. The recommended improvements listed above reflect items
that do not pose a substantial immediate risk to the safety of occupants (unless noted
otherwise) outside of code lateral events. It should be noted that structural deficiencies in
schools of this age group are fully expected, and the severity of the deficiencies noted
above is not uncommon.
To ensure that the District continues to get the most out of their schools and support
facilities and to provide a safe learning environment for the students, we recommend
generating a priority list for capital improvement projects to systematically address
deficiencies as funds become available. This report may be used to aid in that effort.
Additionally, incremental improvements should be identified and considered during projects
that may make performing the work easier. For example, a roof replacement project is a
good opportunity to install connections from the roof diaphragm to the walls, or a window
replacement project is a good opportunity to install shearwalls in place of windows.
In addition to the District’s self-directed efforts, ORS 455.400 mandates that school districts
address structures (either through rehabilitation or other action to reduce risk) that pose
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undue risk to student safety in the event of an earthquake. This statute directs these actions
to be taken prior to January 1, 2032 subject to available funding.
Senate Bills 4 and 5 in Oregon authorized the state to issue bonds as the funding
mechanism for a program to fund the seismic rehabilitation of schools and emergency
services buildings. Upcoming seismic retrofit grant programs may be a good opportunity for
the District. Several of the schools noted above are good candidates, and successful grant
applications can fund some or all of the expenses related to seismic retrofit of school
buildings. Schools that have had a grant application submitted to the Infrastructure Finance
Authority have been noted in the summary table in Section 1.3 with a more detailed list in
Section 4.
The seismic hazard determinations made in this report are intended to help the District
understand the overall seismic risk status of each campus. Designation and prioritization
rank are subject to change based upon field verification, additional information becoming
available, or the completion capital improvement or seismic retrofit projects.
The balance of the report provides specific details regarding the construction of each school,
observed deficiencies, and recommended repairs. Given the ongoing and potential future
rehabilitation projects, we recommend this report be updated periodically in order to keep
campus tracking and project prioritization up to date.
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2 Project Overview
The Medford School District 549C is located in a high seismicity zone and contains multiple
schools; nineteen schools and two district support facilities are the focus of this evaluation.
The objective of this effort is to perform visual observations and/or review available
construction documents at each of the above-mentioned schools to identify general
structural deficiencies and perform a review of the expected seismic performance of the
structural system. The intent is to screen for and prioritize potentially hazardous structures.
The study provides a brief discussion of observed structural deficiencies and corresponding
recommendations. This evaluation may be used by the District to prioritize structural
improvements and determine interest in seeking grant funding through the seismic
rehabilitation grant programs.
The facilities covered by this evaluation total over 1,800,000 square feet and are used as
elementary, middle, and high schools, as well as District support facilities. The age of each
school and their additions are included and reflect the best information available at time of
writing. The facilities serve as classrooms, administrative space, and assembly areas. The
evaluations were developed through site observations and review of available record
drawings.
While each school was constructed differently, access to their structural systems was limited
to observation only. No destructive investigation was performed. Observed construction type
for each school and a summary of each facility’s additions and their respective construction
types are located in Section 3.

2.1

Inspection and Evaluation Process

The following sections detail the inspection process, the individuals who participated in the
inspections, and our methodology for review of deficiencies.
2.1.1

Inspection Process

An initial facility assessment was provided for the District in August of 2017. That report
addressed twelve schools and two support facilities. This report builds upon those findings,
including the addition of seven more schools and updating sections for work that has been
completed. Investigation for the additional schools was performed utilizing existing record
drawings when available, with site visits providing supplemental information.
2.1.2

Participants

For the initial report, a detailed inspection effort was performed utilizing several individuals
offering different perspectives and areas of expertise. Inspections were performed on
August 24th, October 14th, October 26th, November 4th, and November 10th, 2016. For this
update, additional document review and site visits were provided December 2018 and
January 2019.
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A list of those who participated from ZCS Engineering in the inspection process is provided
in the table below:
Name
Stephen Chase
Jacob Coppola
Sylas Allen, PE
Matthew Smith, PE SE
Russell Carter, PE SE
2.1.3

Role
Drawing Review, Site Observations & Evaluations
Drawing Review, Site Observations & Evaluations
Site Observations & Evaluations
Review
Review

Evaluation & Deficiency Lists

Evaluation of the structures was provided utilizing the Tier 1 checklist (ASCE 41), RVS
score, and referencing benchmark codes. When applicable, RVS scores from DOGAMI
were utilized. Note: This evaluation is intended as a planning and prioritization tool. The
evaluations were limited to structural components and record drawing information available
at time of writing and did not include destructive investigations. Some structures may have
their designation improved as more information becomes available. To achieve full Life
Safety designation for existing structures, ASCE 41 requires certain actions such as field
verification (investigative demolition), condition assessment, geologic site hazard
assessment, and non-structural hazard assessment.
The report provides a brief description of the deficiencies observed during our on-site
investigation and/or record drawing review for each school. The deficiencies correspond to
items outlined in ASCE 41: Seismic Evaluation and Retrofit of Existing Buildings where
applicable and include areas where additional information is required. They are not intended
to be an exhaustive list. A summary of each building’s structural systems and observed
deficiencies is provided in Section 3. Some deficiencies noted in Section 3 may be resolved
upon further exploratory inspection and analysis. Conversely, there are potentially additional
deficiencies that may be present upon further inspection and analysis. Additional
deficiencies can be identified and further discussed in a detailed campus or building-specific
seismic evaluation. Deficiencies vary in severity depending on construction type and lateral
force resisting system. The seismic hazard level attempts to summarize the severity and
potential risk of the deficiency.
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3 Structure Summaries, Observed Deficiencies, and
General Recommendations
The information obtained through review of the record drawings and the on-site
observations is summarized below. A general summary of each portion of the campus is
provided followed by a table summarizing the deficiencies observed. Lastly, a list of repair
recommendations is provided. For clarity and visualization purposes, the reader may find it
useful to print Appendix A separately to view the campus maps corresponding with
the campus information.
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Abraham Lincoln Elementary School

Figure 1: Abraham Lincoln Elementary School
3.1.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.

Building Label
(RVS/ZCS)

Building Type

School Campus
[A]

PC2/RM1

Year Built,
Remodel, and/or
Retrofit
1996

45 Hawthorne Street, Medford, OR 97504
Grants Pass

· Klamath Falls

·

Structural
Life Safety
Assessment
Noncompliant

P 541.500.8588 · ZCSEA.com
· Medford · Oregon City

Relative
Hazard
Severity
Low

12

Medford School District 549C
District Wide Seismic Evaluation
3.1.2

October 2019
Project Number: M-0179-18

Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Abraham Lincoln Elementary School:
•

3.1.3

Original 1996: The original building is one story and consists of reinforced concrete
and Concrete Masonry Unit (CMU) walls with a metal roof diaphragm. The roof
consists of metal deck with steel framing bearing on interior and exterior concrete
and CMU walls. The foundation consists of slab-on-grade with concrete and CMU
stem walls. The school includes classrooms, an administrative area, media center,
music room, stage, gymnasium, and cafeteria. The approximate footprint of this
building is 63,500 square feet.
Observed Deficiencies:

Relative to the other school structures within the Medford School District, Abraham Lincoln
Elementary is of newer construction and possesses many details consistent with current
practices. The reinforcing in concrete and CMU walls appears adequate for performance
under seismic loadings. The relative seismic hazard for this facility is low due to the age of
construction. The following list summarizes the structural seismic deficiencies observed
during our visual inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1996 Campus
Buildings
[A]
3.1.4

Deficiency
•

WALL ANCHORAGE: A discreet load path for
wall out-of-plane forces at parallel roof framing
conditions could not be determined.

Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1996 Campus
Buildings
[A]

Recommendations
•
•
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Griffin Creek Elementary School

Figure 2: Griffin Creek Elementary School
3.2.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
RM1

Year Built,
Remodel, and/or
Retrofit
1966, 1970, 2018

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Classrooms and
Library
[A]
Classrooms
[B]

RM1/W2

1969, 2018

Compliant

L.S.
Compliant

Cafeteria
[C]
Gymnasium
[D]
Classrooms
[E]

W2

1982

Noncompliant

Low

W2

1950

Noncompliant

Low

C2/RM1/
W2

1953, 1955, 1982

Noncompliant

High

Classrooms
[F]
Classrooms
[G]

RM1

1996

Noncompliant

Low

RM1

2018

Compliant

L.S.
Compliant
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Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Griffin Creek Elementary School:
• 1900’s Original: The original building was constructed in the early 1900s and was
removed for a new classroom addition in the 1970’s
• 1950 Cafeteria Addition: This addition was originally constructed as a gymnasium.
It consists of wood framed walls with a flexible wood roof diaphragm. The roof is
composed of plywood sheathing over wood purlins bearing on laminated wood
arches. The foundation consists of slab-on-grade with concrete stem walls. The
footprint of this building in approximately 4,500 square feet.
• 1953 Addition: This classroom addition consists of concrete walls with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over rigid insulation
bearing on glulam beams. The foundation consists of slab-on-grade with concrete
stem walls. The footprint of this addition is approximately 2,900 square feet.
• 1955 Addition: This classroom addition consists of concrete walls with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over wood framing.
The foundation consists of slab-on-grade with concrete stem walls. The footprint of
this addition is approximately 2,300 square feet.
• 1966 Addition: This classroom addition consists of CMU walls with flexible wood
roof diaphragms. The roof consists of plywood sheathing over trussed joists bearing
on exterior walls. The foundation consists of slab-on-grade with concrete stem walls.
The footprint of these additions is approximately 3,500 square feet.
• 1969 Addition: This classroom addition consists of CMU walls with flexible wood
roof diaphragms. The roof consists of plywood sheathing over trussed joists bearing
on exterior walls. The foundation consists of slab-on-grade with concrete stem walls.
The footprint of these additions is approximately 4,500 square feet.
• 1970 Main Building Addition: This addition replaced the original classroom building
and consists of exterior CMU walls and interior wood framed walls with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over trusses bearing
on beams, interior wood framed walls, and perimeter CMU walls. The foundation
consists of slab-on-grade with concrete stem walls. This building houses a library,
classrooms, a workroom, and has a footprint of approximately 16,700 square feet.
• 1982 Gym Addition: This addition consists of wood framed walls with a flexible roof
and floor diaphragm. The roof consists of plywood sheathing over roof trusses
bearing on beams and walls. The floor consists of wood joists bearing on beams and
perimeter stem walls. The foundation consists of cast-in-place concrete stem walls
and footings. The approximate footprint of this building is 8,000 square feet.
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1982 Classroom Addition: The classroom addition consists of wood framed walls
with a flexible wood roof diaphragm. The roof consists of plywood sheathing over
roof trusses bearing on exterior walls. The foundation consists of slab-on-grade with
concrete stem walls. The footprint of this addition is approximately 2,800 square feet.
A restroom was added to the south end of the 1961 addition; this addition consists of
CMU walls with a flexible wood roof diaphragm. The roof consists of plywood
sheathing over wood joists bearing on exterior CMU walls. The foundation consists
of slab-on-grade with concrete stem walls. The footprint of this addition is
approximately 600 square feet.
1996 Addition: This classroom addition consists of CMU walls with a flexible wood
roof diaphragm. The roof consists of plywood sheathing over wood trusses bearing
on exterior CMU walls. The foundation consists of slab-on-grade with CMU stem
walls. The footprint of this addition is approximately 6,000 square feet.
Seismic Study 2017: Tier 1 Seismic evaluations were provided for Buildings C, D,
and E. (Cafeteria, Gym, and Classroom respectively.) These reports describe the
seismic deficiencies and recommended rehabilitation steps in greater detail and are
on file with the District.
Seismic Retrofit 2018: In the summer of 2018 the 1966 classroom addition, 1969
classroom addition, and 1970 main building classroom received a seismic upgrade
bringing the structures up to Life Safety standards as defined in the ASCE 41. The
areas brought up to Life Safety are illustrated in the Appendix A campus map.
Letters stating compliance with Life Safety for the affected areas are on file with the
District.
2018 Addition: In the summer of 2018 a new classroom building was installed. This
structure consists of reinforced masonry with a flexible wood roof diaphragm. The
roof consists of plywood sheathing over manufactured timber trusses bearing on
wood beams and exterior masonry walls. The foundation consists of slab-on-grade
with cast-in-place concrete footings. The approximate footprint of this structure is
3,200 square feet. Given the age of construction, this structure is considered to meet
the benchmark criteria and deemed to be complain with Life Safety provisions.
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Observed Deficiencies:

The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1951 Gym Addition
[D]
1953 Addition
[E]

Deficiency
•
•
•
•

1955 Addition
[E]

•
•

1982 Gymnasium
[C]
1996 Classrooms
[F]
3.2.4

•

LOAD PATH: The laminated wood arches are
not adequate for seismic forces.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
WALL ANCHORAGE: Ties at top of wall to
glulam beams are present.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
WALL ANCHORAGE: Ties at top of wall to
glulam beams are not present.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not detailed.
SPAN: Plywood diaphragm span exceeds the
allowable 40 feet.

Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1951 Gym Addition
[D]

Recommendations
•

•

1953 Addition
[E]

•
•

1955 Addition
[E]

•
•

1982 Gymnasium
[C]
1996 Classrooms
[F]

•

45 Hawthorne Street, Medford, OR 97504
Grants Pass
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Strengthen existing wood framed walls and
provide adequate connections to transfer
seismic forces from the roof diaphragm to the
foundation.
Provide new out-of-plane connections at the top
of concrete walls.
Provide new out-of-plane connections at glulam
beams to the top of concrete walls.
Provide new out-of-plane connections at the top
of concrete walls.
Provide new out-of-plane connections at glulam
beams to the top of concrete walls.
Provide new out-of-plane connections at the top
of existing walls.
Provide refined analysis and/or diaphragm
blocking.
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Hoover Elementary School

Figure 3: Hoover Elementary School
3.3.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
W1

Year Built,
Remodel, and/or
Retrofit
1958, 1992, 2019

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S. Compliant

Administration
[A]
Classrooms
[B]
Classrooms
[C]
Classrooms
[D]
Classrooms
[E]
Classrooms
[F]

RM1/W2

1958, 2019

Compliant

L.S. Compliant

RM1/W2

1958, 2019

Compliant

L.S. Compliant

RM1/W2

1958, 2019

Compliant

L.S. Compliant

RM1/W2

1960, 2019

Compliant

L.S. Compliant

RM1/W2

1982, 2019

Compliant

L.S. Compliant
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Classrooms
W1
1996, 2019
Compliant
L.S. Compliant
[G]
Classrooms
W2
1975, 1992, 2019 Compliant
L.S. Compliant
[H]
Media Center
RM1
1982, 1992, 2019 Compliant
L.S. Compliant
[I]
Gymnasium &
RM1
1958, 2019
Compliant
I.O. Compliant1
1
Cafeteria
[J]
Classrooms
W1/MOD
2015, 2019
Compliant
L.S. Compliant
[K]
Restrooms
RM1
1996, 2019
Compliant
L.S. Compliant
[L]
1. Structure was retrofit to meet ASCE 41 Life Safety provisions and structural Immediate
Occupancy (IO) provisions. The retrofit was not expanded to satisfy non-structural IO
requirements and therefore does not meet the full IO designation per ASCE 41.
3.3.2

Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Hoover Elementary School:
• 1958 Original Buildings: The original construction of Hoover Elementary consists of
three classroom buildings, a separate office building, and one large building
containing a cafeteria, gymnasium, stage, and boiler room. The original classrooms
consist of CMU walls with flexible wood roof diaphragms. The classroom roofs
consist of plywood sheathing on wood joists supported by glulam beams. The
foundations consist of slab-on-grade with concrete stem walls. The classroom
buildings have a combined footprint of approximately 14,700 square feet. The
original gym consists of partial height CMU walls with wood framed walls above and
a flexible wood roof diaphragm. The roof consists of plywood sheathing over wood
joists bearing on wood trusses which bear on steel columns. The wood trusses were
replaced with steel beams at an unknown later date. The main floor consists of wood
joists bearing on beams and perimeter concrete stem walls and footings. The
foundation consists of cast-in-place concrete stem walls and footings. The original
cafeteria and boiler room building consists of full height CMU walls with flexible wood
roof diaphragms. The roof consists of plywood sheathing over wood joists bearing on
glulam beams. The cafeteria and gym floors consist of wood joists over glulam
beams bearing on concrete stem walls and footings. At the boiler room the roof
consists of plywood sheathing over 3x decking bearing on glulam beams. The boiler
room foundation consists of cast-in-place slab-on-grade with concrete stem walls
and footings. The original gym, cafeteria, and boiler room building have a footprint of
approximately 12,800 square feet. The original office consists of wood framed walls
with a flexible wood roof diaphragm. The roof system consists of plywood sheathing
over wood joists bearing on the exterior walls. The foundation consists of slab-ongrade with concrete stem walls. The footprint of the office is approximately 1,280
square feet.

45 Hawthorne Street, Medford, OR 97504
Grants Pass

· Klamath Falls

·

P 541.500.8588 · ZCSEA.com
· Medford · Oregon City

19

Medford School District 549C
District Wide Seismic Evaluation
•

•

•

•

•

•

October 2019
Project Number: M-0179-18

1960 Classroom Addition: The classroom addition consists of CMU walls with a
flexible wood roof diaphragm. The addition roof consists of plywood sheathing over
wood joists bearing on glulam beams. The glulam beams bear on steel posts with
concrete footings at one end and CMU walls at the other. The foundation consists of
slab-on-grade with concrete stem walls. This addition has a footprint of
approximately 4,200 square feet.
1975 Classroom Addition: This addition is a pre-manufactured modular building
consisting of wood framed walls with flexible wood diaphragms. The roof consists of
plywood sheathing over wood joists bearing on wood beams. The floor consists of
wood joists on wood beams and concrete stem walls. The foundation consists of
cast-in-place concrete stem walls and footings. The building houses classrooms and
has a footprint of approximately 4,900 square feet. An interior remodel of this
building was completed in 1992.
1982 Additions: These classroom additions consist of CMU walls with flexible wood
roof diaphragms. The roof diaphragm consists of plywood sheathing bearing on
wood trusses. The foundation consists of slab-on-grade with concrete stem walls.
This addition has a footprint of approximately 5,200 square feet. The library addition
consists of CMU walls with a flexible wood roof diaphragm. The roof consists of
plywood sheathing over TJ joists bearing on CMU walls. The foundation consists of
slab-on-grade with concrete stem walls. The library addition has a footprint of
approximately 2,000 square feet.
1992 Addition and Remodel: The work completed during this effort included a
remodel of the 1975 classroom pod and an addition to the media center. The media
center addition consists of CMU walls with a flexible wood roof diaphragm. The roof
consists of plywood sheathing over wood truss joists bearing on exterior CMU walls.
The foundation consists of slab-on-grade with concrete stem walls. The footprint of
this addition is approximately 3,200 square feet.
1996 Additions: A new classroom building was added to the northeast part of
campus. A new restroom was added between the 1982 North addition and the 1960
North addition. The office received an addition of a classroom and new space for the
principal’s office. The classroom addition consists of wood framed walls with a
flexible wood roof diaphragm. The classroom roof consists of plywood sheathing
over trusses bearing on exterior walls. The foundation consists of slab-on-grade with
concrete stem walls. The footprint of the classroom addition is approximately 2,100
square feet. The restroom addition consists of CMU walls with a flexible wood roof
diaphragm. The roof consists of plywood sheathing over wood joists bearing on
exterior CMU walls. The foundation consists of slab-on-grade with concrete stem
walls. The footprint of the restroom is approximately 500 square feet. The office
classroom addition consists of wood framed walls with a flexible wood roof
diaphragm. The roof system consists of plywood sheathing over wood roof joists
bearing on exterior walls. The foundation consists of slab-on-grade with concrete
stem walls. The footprint of this addition is approximately 1,400 square feet.
2015 Addition: A new classroom modular was added to the north side of the
campus consisting of two classroom spaces totaling approximately 1,700 square
feet. The modular consists of light timber roof framing, wood stud walls, and a
concrete foundation.
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2019 Seismic Retrofit: At time of writing, all structures on this campus were
undergoing a seismic retrofit and had attained substantial completion. Buildings B
through E and J were funded by the state SRG program to bring them into Life
Safety compliance, and the project was expanded to include all campus buildings.
The structural systems of the Gymnasium and cafeteria were retrofitted to Immediate
Occupancy performance standards as defined in the ASCE 41. The retrofits are
anticipated to achieve total completion prior to 12/31/19 and the resulting
designations are included within this report.
Observed Deficiencies:

At time of writing, all structures on this campus were undergoing a seismic retrofit and had
attained substantial completion. See Section 3.3.2. Therefore, we did not observe any
structural seismic deficiencies during our review of the campus.
3.3.4

Recommendations

At time of writing, all structures on this campus were undergoing a seismic retrofit designed
to meet or exceed ASCE 41-13 provisions for Life Safety. Construction on all buildings on
campus and had attained substantial completion. Therefore, our evaluation is that the
structures meet Life Safety requirements and do not require any additional steps by the
District at this time.
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Howard Elementary School

Figure 4: Howard Elementary School
3.4.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
W2

Year Built,
Remodel, and/or
Retrofit
1980

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Moderate

Classrooms2
[A]
Classrooms
[B]
Classrooms
[C]
Gymnasium1
[D]
Stage & Open Play
Structure
[E]
Multi-Purpose
[F]

RM1

1972, 2018

Compliant

L.S. Compliant

RM1

1970, 2018

Compliant

L.S. Compliant

RM1

1970, 2018

Compliant

I.O. Compliant

RM1

1980, 2018

Compliant

L.S. Compliant

RM1

1985, 2018

Compliant

L.S. Compliant
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1. Structure was retrofit to meet ASCE 41 Life Safety provisions and structural Immediate
Occupancy (IO) provisions. The retrofit was not expanded to satisfy non-structural IO
requirements and therefore does not meet the full IO designation per ASCE 41.
2. An SRG grant application was submitted for all or part of this structure. See Structure
Summary below for additional information.
3.4.2

Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Howard Elementary School:
• 1970’s Original Buildings: The original school classrooms and gymnasium consist
of CMU walls with flexible wood roof diaphragms. The classroom roof consists of 2x
decking over glulam beams. The original gymnasium is constructed with plywood
sheathing over roof rafters bearing on glulam beams. The foundations consist of
slab-on-grade with concrete stem walls. The structures house classrooms and a
gymnasium, with a footprint of approximately 8,800 square feet.
• 1972 Addition: Construction of the Northwest classroom building consists of CMU
walls and wood framed walls with a flexible wood roof diaphragm. The roof system
consists of 2x decking over glulam beams and plywood sheathing over wood trusses
at the interior roof. The foundation consists of slab-on-grade with concrete stem
walls. The structure houses classrooms and has a footprint of approximately 7,400
square feet.
• 1982 Additions: The 1982 Main Classroom Building to the North consists of timber
framed walls with brick veneer and a flexible wood roof diaphragm consisting of
plywood sheathing on trusses over glulam beams. The foundation is slab-on-grade
with concrete stem walls. This structure houses several classrooms, an
administrative room, and has a footprint of approximately 34,500 square feet. A new
stage building and cafeteria building were added to the south. The stage building
consists of CMU walls with a flexible wood roof diaphragm. The roof system consists
of plywood sheathing over truss joists. The foundation consists of slab-on-grade with
concrete stem walls. This structure houses a stage and 2nd story classroom and
has a footprint of approximately 7,400 square feet. The cafeteria building consists of
a CMU West wall and wood framed walls with brick veneer and a flexible wood roof
diaphragm. The roof system consists of plywood sheathing over truss joists. The
foundation consists of slab-on-grade with concrete stem walls. This structure houses
classrooms and has a footprint of approximately 4,800 square feet.
• Seismic Retrofit 2018: In the summer of 2018 the original 1970’s classrooms, 1972
classroom addition, and the 1982 Stage/Classroom, Covered Play Area, and
Cafeteria additions received a seismic upgrade bringing the structures up to Life
Safety performance standards as defined in the ASCE 41. The structural systems of
the Gymnasium were retrofitted to Immediate Occupancy performance standards as
defined in the ASCE 41. Letters stating compliance with Life Safety for the affected
areas are on file with the District.
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2018 SRG Applications: An SRG application was filed with the state in November
2018. The scope of that application covered Building A. The application package
includes additional information regarding deficiencies and recommended
rehabilitations and is on file with the District. Funds for this application were not
awarded for the November 2018 season.
Observed Deficiencies:

The following list summarizes the deficiencies observed during our visual inspections and/or
original construction documents:
Building Label
(RVS/ZCS)
1980 Main Building
Addition
[A]

3.4.4

Deficiency
•
•

LOAD PATH: Exterior wood framed walls are
not continuous to roof framing.
SHEAR CAPACITY: Interior shear walls are not
present.

Recommendations:

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1980 Main Building
Addition
[A]

Recommendations
•
•
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Provide new shear panels at top of exterior walls
to roof structure above.
Add new interior wood framed shear walls at
strategic locations.
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Jackson Elementary School

Figure 5: Jackson Elementary School
3.5.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.

Building Label
(RVS/ZCS)

Building
Type
S2a

Year Built,
Remodel, and/or
Retrofit
2008

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Classroom &
Administration
[A]
Multi-Purpose
[B]
Media Center
[C]
Cafeteria
[D]
Gymnasium
[E]

C2a

1949, 2008

Noncompliant

Low

RM1/W2

1995

Noncompliant

Low

W2

1995

Noncompliant

Low

W2

2008

Compliant

L.S.
Compliant

Modular
[F]
Modular
[G]

W1/MOD

2005

Noncompliant

Low

W1/MOD

2015

Noncompliant

Low
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3.5.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
the school still in use:
• 1995 Additions: This project consisted of two additions. One addition was built to
serve as a media center for the school. It was RM1/W2 building type, with portions of
the building constructed from reinforced masonry and other portions utilizing wood
framing. The roof consisted of timber trusses with plywood roof sheathing. The
second addition was built to serve as the cafeteria. It was constructed from light
timber framing including light timber roof trusses, plywood roof sheathing, and wood
stud shear walls.
• 2008 Addition and Structural Improvements: In 2008 a significant portion of the
existing school was demolished for construction of a new classroom and
administration building. The new building was construction type S2a. consisting
primarily of open web roof joists supported by steel framing. The roof deck is
comprised of concrete over metal deck, and the lateral system is comprised of
Ordinary Concentric Braced Frames. The 2008 work also included seismic
improvements for the Building B, including seismic in-plane and out-of-plane
connections.
• Modular units: Two light timber modular units have been added to the campus in
2005 and 2015, respectively.
3.5.3

Observed Deficiencies

The following list summarizes the deficiencies observed during our visual inspections and/or
original construction documents:
Building Label
(RVS/ZCS)
1949/2008 MultiPurpose
[B]
1995 Media Center
[C]

Deficiency
•

INFORMATION: Insufficient information to
confirm level of retrofit design.

•

SPAN: diaphragm spans farther than allowable
40 feet.
ANCHORAGE: Adequacy of in-plane and outof-plane anchorage should be verified.
SPAN: diaphragm spans farther than allowable
40 feet.
INFORMATION: Verification of construction
required.
ANCHORAGE: Insufficient information to
confirm foundation anchorage.

•
•

1995 Cafeteria
[D]

•
2005/2015 Modular
Units
[F, G]

•

45 Hawthorne Street, Medford, OR 97504
Grants Pass

· Klamath Falls

·

P 541.500.8588 · ZCSEA.com
· Medford · Oregon City

26

Medford School District 549C
District Wide Seismic Evaluation
3.5.4

October 2019
Project Number: M-0179-18

Recommendations:

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1949/2008 MultiPurpose
[B]
1995 Media Center
[C]

Recommendations
•

Obtain additional/supporting design information
for the completed retrofit.

•
•

Provide refined analysis of building (Tier 2).
Pursue diaphragm strengthening or installation
of additional points of lateral support.
Provide field verification of construction and
non-structural elements. Provide refined
analysis of building (Tier 2) if required.
Provide field verification of foundation
anchorage.

1995 Cafeteria
[D]

•

2005/2015 Modular
Units
[F, G]

•
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Jacksonville Elementary School

Figure 6: Jacksonville Elementary School
3.6.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type

Year Built,
Remodel, and/or
Retrofit
1982

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
High

Media Center,
RM1
Classrooms &
Administration1
[A]
Gymnasium1
RM1
1982
Noncompliant
High
[B]
Classrooms
RM1
1990
Noncompliant
Moderate
[C]
Classrooms &
RM1
1954, 1982
Noncompliant
High
Cafeteria
[D]1
1. An SRG grant application was submitted for all or part of this structure. See Structure
Summary below for additional information.
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Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Jacksonville Elementary School:
• 1954 Original: This original school consists of full height CMU walls with a flexible
wood roof diaphragm. The roof of the classroom wings consists of 3x decking over
glulam beams bearing on exterior and interior CMU walls. The roof of the MultiPurpose Room consists of 2x decking over steel joists bearing on exterior CMU
walls. The roof between the classroom wing and the multi-purpose building consists
of plywood sheathing over wood joists bearing on interior and exterior walls. The
foundation consists of slab-on-grade with concrete stem walls. This building houses
classrooms, a Multi-Purpose room and is approximately 13,000 square feet.
• 1982 Roof Remodel: The roof system of the original buildings was remodeled during
the 1982 addition. New wood framing and joists were added above the existing CMU
walls and roof system of the original building, presumably to improve drainage and
better match the addition roof lines. The roof consists of plywood sheathing over
wood joists.
• 1982 Addition: This addition consists of full height CMU walls with a flexible wood
roof diaphragm. The roof consists of plywood sheathing over TJ joists and wood
joists bearing on exterior and interior CMU walls. At the new gym the roof consists of
steel deck over steel joists bearing on exterior CMU walls. The foundation consists of
slab-on-grade with concrete stem walls. The approximate footprint of this addition is
31,500 square feet.
• 1990 Media Center Addition: This addition consists of CMU walls with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over TJ joists bearing
on interior beams and exterior CMU walls. The foundation consists of slab-on-grade
with concrete stem walls. This addition has an approximate footprint of 8,600 square
feet.
• 2018 SRG Applications: Two SRG applications were filed with the state in
November 2018. The scope of those applications covered Building D, B, and
portions of A. The application packages include additional information regarding
deficiencies and recommended rehabilitations and are on file with the District. Funds
for this application were not awarded for the November 2018 season.
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Observed Deficiencies:

The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1954
Original
[D]

Deficiency
•
•
•

1982 Addition
[A, B, D]

•
•
•
1990 Addition
[C]

3.6.4

•

WALL ANCHORAGE: Out-of-plane connections at
the top of wall are not present.
STRAIGHT SHEATHING: A straight sheathed roof
diaphragm is present and does not meet span
limitations.
LOAD PATH: The 1982 roof framing over the
original 1954 school is not adequately connected to
masonry walls.
WALL ANCHORAGE: Out-of-plane connections at
top of wall to 1982 roof diaphragm are not present.
WALL ANCHORAGE: In-plane shear connections
at top of wall to 1982 roof framing are not present.
SPAN: The plywood diaphragm exceeds the
allowable span.
LEDGER: There are wood ledgers detailed to
experience cross-grain bending in a seismic event.

Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1954 Original
[D]

Recommendations
•
•
•
•

1982 Addition
[A, B, D]
1990 Addition
[C]

•
•

Provide new out-of-plane connections at the top of
CMU walls.
Provide new sheathing over 3x decking of original
classroom roof system.
Provide new sheathing over 2x decking at cafeteria
roof system.
Provide proper attachment of upper roof system to
original roof and CMU walls.
Provide refined analysis, add blocking to the
diaphragm, or add additional shearwall lines.
Provide out-of-plane connection at ledger framing
locations.
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Jefferson Elementary School

Figure 7: Jefferson Elementary School
3.7.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
C2a

Year Built,
Remodel, and/or
Retrofit
1954, 2007

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Classrooms,
Gymnasium &
Cafeteria
[A]
Classrooms
[B]
Library & Media
Center
[C]
‘Classrooms
[D]
Classrooms
[E]
Day Care Center
[F]

RM1

1996

Noncompliant

Low

RM1

1971, 1996

Noncompliant

Low

RM1

1971, 2007

Noncompliant

Low

W1

1977, 2007

Noncompliant

Low

W1/MOD

1994

Noncompliant

Low
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3.7.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Jefferson Elementary School:
•

•

•

•
•

•

1954 Original: The original building consists of concrete walls with a brick veneer
and a flexible wood roof diaphragm. The roof consists of plywood sheathing over
trussed roof joists in the North classrooms bearing on exterior and interior walls. The
roof of the southern classroom consists of plywood sheathing over wood joists
bearing on exterior and interior walls. The roof of the gymnasium consists of plywood
sheathing over wood joists on wood trusses bearing on concrete pilasters. The roof
in the Cafeteria consists of plywood sheathing over wood joists on glulam beams.
The main floor framing consists of wood joists on beams; the foundation consists of
cast-in-place concrete stem walls and footings. Some areas are slab-on-grade with
concrete stem walls. This structure houses classrooms and a gym with an
approximate footprint of 34,000 square feet.
1971 Addition: This addition includes a library and classrooms which consist of
CMU walls with a flexible wood roof diaphragm. The roof consists of plywood
sheathing over trussed joists bearing on exterior walls and an interior beam. The
floor of the library consists of a flexible wood diaphragm bearing on concrete stem
walls and post and beams. The foundation consists of cast-in-place concrete
footings. The classroom foundation consists of slab-on-grade with concrete stem
walls. The approximate footprint of these additions is 6,800 square feet.
1977 Addition: This addition consists of wood framed walls with a flexible wood roof
diaphragm. The roof consists of wood joists bearing on exterior walls. The main floor
framing consists of wood joists bearing on CMU stem walls and beams; the
foundation consists of cast-in-place concrete footings. This addition houses a
classroom with a footprint of approximately 2,500 square feet.
1994 Addition: A new classroom modular building was added to the campus to
serve as a day care center. This consists of a light wood framed structure.
1996 Addition: A new classroom and Media Center were added in 1996. The Media
Center consists of wood framed walls framed against existing concrete walls with a
flexible wood roof diaphragm. The classroom addition consists of new concrete
walls and wood framed walls at the existing structure with a flexible wood roof
diaphragm. The foundations consist of slab-on-grade with concrete stem walls. The
footprint of these additions is approximately 4,500 square feet.
2007 Bond Improvements: In 2007 Jefferson Elementary received upgrades to the
existing structure in addition to interior renovations. For structural upgrades, Out-ofplane connections were added to Building A. The roof of Building D and adjacent
canopies were completely reframed. The structural upgrades for Building D included
new out-of-plane connections at the top of CMU walls to roof framing, new blocking
at concrete walls to roof framing, new structural roof sheathing, new interior shear
walls, and new footings to transfer shear forces. Seemingly non-seismic structural
work was completed on Building E (additional wall openings installed).
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Observed Deficiencies:

The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1954
Original
[A]

Deficiency
•
•

1996
Classrooms
[B]
1971,1977
Classrooms &
Library
[C, E]

•

1971, 2007
Classrooms
[D]
1994 Modular
[F]

•

•
•

•

45 Hawthorne Street, Medford, OR 97504
Grants Pass

· Klamath Falls

SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
INFORMATION: Insufficient information to
confirm level of retrofit design.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
LEDGER: There are wood ledgers detailed to
experience cross-grain bending in a seismic
event.
INFORMATION: Insufficient information to
confirm level of retrofit design.
ANCHORAGE: Insufficient information to
confirm foundation anchorage

·
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Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building
Label
(RVS/ZCS)
1954
Original
[A]

Recommendations
•

•
1996
Classrooms
[B]
1971,1977
Classrooms
& Library
[C, E]

•

1971, 2007
Classrooms
[D]
1994
Modular
[F]

•

•
•

•

45 Hawthorne Street, Medford, OR 97504
Grants Pass

· Klamath Falls

Provide refined analysis and field verification to
determine adequacy of existing systems and
partial 2007 seismic retrofit. (Opportunity during
any reroof project). Obtain additional/supporting
design information for the completed retrofit.
Provide new plywood sheathing at roof systems
found lacking plywood.
Provide refined analysis, add blocking to the
diaphragm, or add additional shearwall lines.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
LEDGER: There are wood ledgers detailed to
experience cross-grain bending in a seismic
event.
Obtain additional/supporting design information
for the completed retrofit.
Provide field verification of foundation
anchorage.
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Kennedy Elementary School

Figure 8: Kennedy Elementary School
3.8.1

Seismic Evaluation Summary

The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
W2

Year Built,
Remodel, and/or
Retrofit
1977, 1979

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Administration
and Classrooms
[A]
Multi-Purpose1
[B]
Classrooms
[C]
Classrooms
[D]

RM1

1981, 1992, 1994

Noncompliant

High

W2

Est. 1978, 1981

Noncompliant

Low

W2

Est. 1978, 1981,
1994

Noncompliant

Low

Classrooms
[E]
Classrooms
[F]
Classrooms
[G]

W1

1996

Noncompliant

Low

W2

Est. 1978

Noncompliant

Low

W2

1979

Noncompliant

Low
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W2

1979, 1981, 1992

Noncompliant

Low

W2

1979

Noncompliant

Low

W2

1977

Noncompliant

Low

W2

1977

Noncompliant

Low

[J]
Classrooms
[K]
1. An SRG grant application was submitted for all or part of this structure. See Structure
Summary below for additional information.
3.8.2

Structure Summary

The following summarizes the building timeline and structural systems for each portion of
Jefferson Elementary School:
•

•

•

•

1977 Original Classrooms: The original buildings consist of wood framed walls with
flexible wood roof diaphragms. The roofs consist of plywood sheathing over wood
joists bearing on exterior walls and interior beams. The floor consists of wood joists
bearing on interior beams and partially grouted CMU perimeter stem walls. The
foundation consists of cast-in-place concrete footings. The approximate footprint of
these buildings is 9,800 square feet.
1977 Classroom Additions: The three 1977 classroom additions at Kennedy
consist of wood framed walls with flexible wood roof diaphragms. The roofs consist
of plywood sheathing over wood joists bearing on exterior walls and interior beams.
The floor consists of wood joists bearing on interior beams and partially grouted
CMU perimeter stem walls. The foundation consists of cast-in-place concrete
footings. The approximate footprint of these buildings is 8,200 square feet.
1979 Classroom Additions: The four 1979 additions at Kennedy consist of wood
framed walls with flexible wood roof diaphragms. The roofs consist of plywood
sheathing over wood joists bearing on exterior walls and interior beams. The floor
consists of wood joists bearing on interior beams and partially grouted CMU
perimeter stem walls. The foundation consists of cast-in-place concrete footings.
The approximate footprint of these buildings is 12,900 square feet.
1981 Multi-Purpose (MP) Addition: This addition consists of partial height CMU
walls with wood framed walls above, a flexible wood mezzanine and roof diaphragm;
some areas are full height CMU walls. The areas of partial height CMU walls have
steel columns at pilaster locations anchored to the top of the CMU walls. The roof
consists of plywood sheathing over wood joists bearing on glulam beams and
exterior walls. The floor consists of wood framed joists bearing on wood beams and
concrete perimeter stem walls. The foundation consists of cast-in-place concrete
footings. This building houses a gymnasium, stage, music room, and dressing rooms
with an approximate footprint of 10,500 square feet.
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1981 Classroom Addition: The three 1981 classroom additions at Kennedy consist
of wood framed walls with flexible wood roof diaphragms. The roof consists of
plywood sheathing over wood joists bearing on exterior walls and interior beams.
The floor consists of wood joists bearing on interior beams and partially grouted
CMU stem walls. The foundation consists of cast-in-place concrete footings. The
approximate footprint of these buildings is 18,200 square feet.
1992 Addition: A small storage room was added to the Multi-Purpose building in
1992; this addition consists of wood framed walls with a flexible wood roof
diaphragm. The roof consists of plywood sheathing over wood joists bearing on
exterior walls. The foundation consists of cast-in-place slab-on-grade with concrete
stem walls. This addition has an approximate footprint of 260 square feet.
1996 Addition: A new addition was added adjacent to Building F, adding
approximately 2,100 square feet. This consists of wood light framed timber
construction including light timber trusses, wood stud walls, and reinforced concrete
foundations.
2007 Bond Improvements: A New HVAC system and flooring were installed in
2007, new site security fencing was added in 2009, and security upgrades were
added to the office entry in 2013.
2018 SRG Applications: An SRG application was filed with the state in November
2018. The scope of that application covered Building B. The application package
includes additional information regarding deficiencies and recommended
rehabilitations and is on file with the District. Funds for this application were not
awarded for the November 2018 season.
Observed Deficiencies:

Based on our observations and available construction documents the timber framed
structures at Kennedy Elementary School have a low seismic hazard level.
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1981
Multi-Purpose
[B]

Deficiency
•

SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
WALL ANCHORAGE: Out-of-plane
connections at the top of wall are not present.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.

•
•

Various Classroom
Additions and Admin
[A, B, C, D, E, F, G, H, I,
J, K, H]
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Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1981 Multi-Purpose
[B]

Recommendations
•
•

Various Classroom
Additions and
Admin
[A, B, C, D, E, F, G,
H, I, J, K, H]

•

45 Hawthorne Street, Medford, OR 97504
Grants Pass
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Provide new out-of-plane connections at the top
of CMU walls.
Provide new blocking at underside of roof
sheathing and re-nail roof sheathing.
Provide refined analysis, add blocking to the
diaphragm, or add additional shearwall lines.
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Lone Pine Elementary School

Figure 9: Lone Pine Elementary School
3.9.1

Seismic Evaluation Summary

The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
S2a

Year Built,
Remodel, and/or
Retrofit
2008

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Administration &
Classrooms
[A]
Cafeteria &
Gymnasium
[B]
Classrooms
[C]

S2a

2008

Compliant

L.S.
Compliant

RM1

1956, Est. 1995,
2008

Noncompliant

Low

Classrooms
[D]

RM1

1963, 1965, 1966, Noncompliant
2008

Low

Library
[E]
Classrooms
[F]
Classrooms
[G]

W2

1982, 2008

Noncompliant

Low

W1/MOD

2015

Noncompliant

Low

W1/MOD

2015

Noncompliant

Low
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Structure Summary

The following summarizes the building timeline and structural systems for each portion of
the school:
• Original Campus: The original classroom and gymnasium buildings were
demolished as part of the bond campaign new construction noted below. Record
drawings for the original campus were not available at time of writing, with the
original date of construction unable to be verified.
• 1956 Addition: This classroom wing was constructed in 1956 and consists of
masonry bearing walls, timber roof beams with light timber purlins, and continuous
concrete footings.
• 1963, 1965, 1966 Additions: This series of classroom additions were completed for
Building D. They consist of masonry bearing walls, timber roof beams with light
timber purlins, and continuous concrete footings.
• 1982 Addition: This structure serves as a library. It was constructed of CMU
retaining walls and light timber framing.
• 1995 Classroom Addition: No record drawings for this building were available at
time of writing. It was constructed as an addition to Building C and consists of
masonry bearing walls that support light timber roof framing. From the available
information, it does not appear additional strengthening of the lateral system was
provided during the 2008 bond work below.
• 2008 Bond Improvements: The campus was largely demolished and rebuilt as part
of the 2008 bond work. This involved constructing new classroom, administration,
and gym/cafeteria buildings. The project also involved the remodel and structural
strengthening (including lateral systems) of Building E and the northern portion of
Building C. The new buildings were constructed largely of steel framing, including
steel open web joists, steel pan roofing deck, and heavy steel framing. The lateral
system consists largely of special steel concentric braced frames.
• 2015 Modular Units: Two wooden modular units were added to the campus in 2015.
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Observed Deficiencies:

The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or review of original construction documents:
Building Label
(RVS/ZCS)
1995 Classroom
[C, South Portion]

Deficiency

1963, 1982, 2008
Classroom &
Library
[D, E]
2015 Modular Units
[G, F]
3.9.4

•

SPAN: Unblocked wood diaphragm spans
further than 40 feet.

•

INFORMATION: Insufficient information to
confirm level of retrofit design.

•

ANCHORAGE: Insufficient information to
confirm foundation anchorage.

Recommendations

The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1995 Classroom
[C, South Portion]

Recommendations
•
•

1963, 1982, 2008
Classroom &
Library
[D, E]
2015 Modular Units
[G, F]

•

•
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Provide refined analysis and corresponding
destructive investigation.
Pending verification, provide diaphragm
blocking or additional interior shearwall lines.
Obtain additional/supporting design information
for the completed retrofit.

Provide field verification of foundation
anchorage.
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3.10 Oak Grove Elementary School

Figure 10: Oak Grove Elementary School
3.10.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
C1/URM

Year Built,
Remodel, and/or
Retrofit
1891

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Offices
[A]
Classrooms
[B1]
Classrooms
[B2]
Classrooms
[C]
Administration &
Gymnasium
[D]
Classrooms
[E]

RM1

1948, 1954, 1960

Noncompliant

Low

RM1

1948, 1954, 1960

Noncompliant

Moderate

RM1

1983, 2008

Noncompliant

Moderate

S2a

2008

Compliant

L.S.
Compliant

RM1

1996

Noncompliant

Moderate
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RM1

1967

Noncompliant

Moderate

W2

1967

Noncompliant

Moderate

3.10.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
the campus. At time of writing, no record drawings were available for the portions of the
campus outside of the 2008 improvements. Therefore, the below discussion is based on
discussions with staff and other available campus documentation.
• Original Classroom 1891: This portion was constructed of concrete and
unreinforced masonry with timber roof framing.
• Classroom Addition 1948: Record drawings for this addition are not available at
time of writing, and the date of construction is estimated. The buildings were
constructed of masonry (reinforcement unknown) with heavy and light timber roof
framing. Existence of plywood roof sheathing, masonry reinforcement, and nature of
construction detailing are unknown.
• Classroom and Cafeteria Addition 1967: Record drawings for these additions are
not available at time of writing, and the date of construction is estimated. These
buildings were constructed of masonry (reinforcement unknown) with timber roof
framing. Existence of plywood roof sheathing, masonry reinforcement, and nature of
construction detailing are unknown.
• Classroom Addition 1983: Record drawings for this addition are not available at
time of writing, and the date of construction is estimated. This building was
constructed of reinforced masonry (assumed based upon estimated construction
period) with timber roof framing. It is unknown whether plywood roof sheathing is
present. Reinforcement and construction details are unknown.
• Classroom Addition 1996: Record drawings for this addition are not available at
time of writing, and the date of construction is estimated. This classroom building
was constructed of reinforced masonry with timber roof framing. Reinforcement and
construction details are unknown.
• Gymnasium/Multi-Purpose Building 2008: This structure was built in 2008. The
primary structure consists of steel framing with metal roof decking. The lateral
system consists of Ordinary Concentric Braced Frames.
• 2008 Bond Improvements. Various MEP and structural improvements were made
to the campus during the 2008 bond campaign. The MEP improvements consisted
primarily of new HVAC units for several of the buildings. The structural improvements
were limited to Buildings A, B1, and campus canopies. At Building A, these
improvements consisted of new out-of-plane ties at the floor and roof levels, new
shotcrete shearwalls, and new diaphragm sheathing. At Building B1, these
improvements consisted of roof-to-wall connections and improvement of lateral load
path elements such as the addition of sheathing to attic cripple walls.
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3.10.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or review of original construction documents:
Building Label
(RVS/ZCS)
Various Classrooms
[A, B1]
Various Classroom
& Cafeteria
Buildings
[B2, C, E, F, G]

Deficiency
•
•
•

INFORMATION: Insufficient information to
confirm level of retrofit design.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
INFORMATION: Incomplete information to
verify load paths and anchorage.

3.10.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
Various Classrooms
[A, B1]
Various Classroom
& Cafeteria
Buildings
[B2, C, E, F, G]

Recommendations
•
•
•
•

45 Hawthorne Street, Medford, OR 97504
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Obtain additional/supporting design information
for the completed retrofit.
Provide refined analysis and corresponding
destructive investigation.
Provide in-plane of out-of-plane connections
where determined to be deficient.
Provide additional lateral force resisting
systems where determined to be deficient.
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3.11 Roosevelt Elementary School

Figure 11: Roosevelt Elementary School
3.11.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
S2a

Year Built,
Remodel, and/or
Retrofit
2008

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Administration &
Classrooms
[A]
Classrooms
[B]
Gymnasium
[C]

URM

1949, 2008

Noncompliant

Low

W2

2008

Compliant

L.S.
Compliant

Cafeteria
[D]

W2

1995

Noncompliant

Low
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3.11.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Jacksonville Elementary School:
• Classroom 1949: Original plans for this structure were not available. It is
constructed of masonry bearing walls (reinforcement and detailing unknown) with
flexible wood framed diaphragms.
• Cafeteria Addition 1995: This structure is constructed of light timber framing,
included light timber trusses, plywood roof diaphragm, and plywood sheathed
shearwalls.
• 2008 Bond Additions and Retrofit: Two structures were added in 2008. One
structure serves as classrooms and multi-purpose space, and the second serves as
a gymnasium. The classroom addition was constructed steel framing with a light
timber framed roof system. The main lateral system consists of ordinary concentric
braced frames. The gym structure is constructed of light timber framing including
timber chord roof bar joists, stud walls, and plywood sheathed shearwalls. The 1949
addition was also retrofit as part of the bond campaign including the additional of outof-plane ties, plywood diaphragms, and seismic isolation joints.
3.11.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or review of original construction documents:
Building Label
(RVS/ZCS)
1949, 2008
Classrooms
[B]
Cafeteria
[D]

Deficiency
•

INFORMATION: Insufficient information to
confirm level of retrofit design.

•

SPAN: Unblocked wood diaphragm spans
farther than 40 feet.

3.11.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1949, 2008
Classrooms
[B]
Cafeteria
[D]

Recommendations
•

Obtain additional/supporting information for the
completed retrofit.

•

Provide refined analysis and corresponding
destructive investigation.
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3.12 Ruch Community School

Figure 12: Ruch Community School
3.12.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
W1

Year Built,
Remodel, and/or
Retrofit
1950, 1999, 2017

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Administration
[A]
Classrooms
[B]

RM1

1950, 2017

Compliant

L.S.
Compliant

Gymnasium1 &
Stage
[C]
Classrooms
[D]
Classrooms
[E]

RM1

1954, 1960, 1968, Compliant
2017

I.O.
Compliant

RM1/W2

1981

Noncompliant

Moderate

W2

1977, 2017

Compliant

L.S.
Compliant

Classrooms
[F]

URM

1914, 2017

Compliant

L.S.
Compliant

Modular
[G]
Classrooms
[H]

W1

Est. 2000

Noncompliant

Low

W2

Est. 1970

Noncompliant

Low
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RM1

1968, Est. 1970

Noncompliant

Moderate

RM1

Est. 1955, 1968,
1996

Noncompliant

Moderate

RM1

Est. 1960

Noncompliant

Moderate

1. Structure was retrofit to meet ASCE 41 Life Safety provisions and structural Immediate
Occupancy (IO) provisions. The retrofit was not expanded to satisfy non-structural IO
requirements and therefore does not meet the full IO designation per ASCE 41.
3.12.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Ruch Community School:
• Original 1913 Classrooms: The original building is one story and consists of
unreinforced masonry walls with a flexible wood roof diaphragm. The roof consists of
plywood sheathing over 1x skip sheathing over wood joists bearing on exterior
unreinforced masonry walls. The foundation consists of cast-in-place concrete stem
walls and footings. This structure houses multiple classrooms with an approximate
footprint of 2,000 square feet.
• 1950’s Addition: This administrative addition consists of light timber construction
with a flexible wood framed roof diaphragm. The roof consists of plywood sheathing
over timber joists bearing on exterior wood framed walls. The foundation consists of
masonry stem walls with cast-in-place concrete footings. The approximate footprint
of this structure is 1,300 square feet.
• 1954 Gymnasium Addition: The gymnasium building addition consists of reinforced
masonry with flexible wood roof and floor diaphragms. The roof consists of 2x
decking over heavy timber trusses bearing on reinforced masonry pilasters. The
foundation consists of cast-in-place concrete stem walls and footings. The
approximate footprint of this structure is 4,200 square feet.
• 1954 Classroom Addition: This addition consists of reinforced masonry with a
flexible wood roof diaphragm. The roof consists of diagonal sheathing over timber
joists bearing on exterior masonry walls. The foundation consists of slab-on-grade
with cast-in-place concrete footings. The approximate footprint of this building is
3,400 square feet.
• 1960 Stage/Cafeteria Addition: This addition consists of reinforced masonry with
flexible wood roof and floor diaphragms. The roof consists of 2x decking over glulam
beams. Two storage lofts are located at the North and South of this addition. The
storage loft floors consist of plywood sheathing over timber joists bearing on
masonry walls. The first floor consists of 2x decking over large glulam beams bearing
on reinforced masonry pilasters. The foundation consists of slab-on-grade with castin-place concrete footings. The approximate floor area of this addition is 6,300
square feet.
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1968 Classroom Addition: This addition consists of reinforced masonry with a
flexible wood roof diaphragm. The roof consists of plywood sheathing over open bar
web joists bearing on exterior masonry walls. The foundation consists of slab-ongrade with cast-in-place concrete footings. The approximate footprint of this structure
is 2,400 square feet.
1970 Classroom Addition: This addition consists of light timber framed walls with a
flexible wood roof diaphragm. The roof consists of plywood sheathing over timber
joists bearing on exterior wood framed walls. The foundation consists of cast-in-place
concrete stem walls and footings. The approximate footprint of this addition is 2,400
square feet.
1977 Classroom Addition: This addition consists of light timber framed walls with a
flexible wood roof diaphragm. The roof consists of plywood sheathing over I-joists
bearing on exterior wood framed walls. The foundation consists of cast-in-place
concrete stem walls and footings. The approximate footprint of this addition is 2,500
square feet.
1981 Classroom Addition: This addition consists of reinforced masonry with a
flexible wood roof diaphragm. The roof consists of blocked plywood panels over
open bar web joists bearing on exterior masonry walls. The foundation consists of
slab-on-grade with cast-in-place concrete footings. The approximate footprint of this
structure is 4,000 square feet.
1996 Library Addition: This addition consists of reinforced masonry with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over manufactured
trusses bearing on exterior masonry walls and an interior glulam beam. The
foundation consists of slab-on-grade with cast-in-place concrete footings. This
addition house the current library and media center with an approximate footprint of
2,600 square feet.
2000’s Modular Addition: In the early 2000’s a new modular was installed
replacing existing deteriorated structures.
2006 Bond Improvements: In 2006 the gym trusses were strengthened.
Seismic Retrofit 2017: In the summer of 2017 the 1913 classrooms, 1950 admin
addition, 1954 classroom additions, 1960 stage/cafeteria addition, and the 1977
classroom addition received a seismic upgrade bringing the structures up to Life
Safety standards as defined in the ASCE 41. The 1954 gymnasium’s structural
systems were upgraded to meet the Immediate Occupancy structural performance
provisions of ASCE 41. Letters stating compliance with Life Safety for the affected
areas are on file with the District.
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3.12.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1968 Classrooms
[J]

Deficiency
•
•
•

1981 Classrooms
[D]
1996 Library
Addition
[J]
1970 Storage, 1960
Bathroom
[K,I]
1970 Classrooms
[H]

•
•
•
•

WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
LOAD PATH: Blocking is not present between
top of masonry wall to roof diaphragm.
DIAPHRAGM SPAN: Unblocked plywood
diaphragm spans are greater than 40 feet.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present or are
insufficiently detailed.
SPAN: Unblocked wood diaphragm spans
further than 40 feet.

3.12.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1968 Classrooms
[J]

Recommendations
•
•
•
•

1981 Classrooms
[D]

•
•

45 Hawthorne Street, Medford, OR 97504
Grants Pass
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Provide new out-of-plane ties at the top of CMU
walls.
Provide shear panels between existing trusses
for transfer of seismic forces to CMU walls.
Provide new blocking and re-nail existing roof
sheathing.
Provide new out-of-plane ties at the top of CMU
walls.
Provide new CMU shear walls at
strategic locations for adequate
in-plane shear capacity.
Provide new ties at glulam beams to CMU
Pilasters.
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1996 Library
Addition
[J]

•

1970 Storage, 1960
Bathroom
[K,I]
1970 Classrooms
[H]

•

•

•
•
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Provide new out-of-plane ties at the top of CMU
walls.
Provide new ties at glulam beams to CMU
walls.
Provide new out-of-plane ties at the top of
existing walls.
Provide refined analysis and corresponding
destructive investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
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3.13 Washington Elementary School

Figure 13: Washington Elementary School
3.13.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
C1/C2

Year Built,
Remodel, and/or
Retrofit
1931, 1949, 2007

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Administration,
Gymnasium &
Classrooms
[A1]
Classrooms
[A2]
Classrooms
[B]
Media Center
[C]

C2

1949, 2007

Noncompliant

Low

W2

1995, 2007

Noncompliant

Low

RM1

1987, 2007

Noncompliant

Low

3.13.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Washington Elementary School:
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1931 Original: The original school consists of concrete walls with a flexible wood
second floor and roof diaphragm. Areas of the main floor framing consist of wood
framing over concrete stem walls; the foundation consists of slab-on-grade with castin-place concrete stem walls. The second floor consists of wood joists bearing on
exterior concrete walls and interior wood framed walls. The roof consists of plywood
sheathing over wood joists. This building houses classrooms, an auditorium, and an
administrative area with an approximate footprint of 14,800 square feet and an
overall floor area of 29,600 square feet.
1949 Addition: This addition consists of concrete walls with a flexible wood second
floor and roof diaphragm. The roof consists of plywood sheathing over wood joists.
The second-floor diaphragm consists of wood joists bearing on exterior concrete
walls and interior wood framed walls. The foundation consists of slab-on-grade with
concrete stem walls. This building houses classrooms and has an approximate
footprint of 6,500 square feet and an overall floor area of approximately 13,000
square feet.
1987 Media Center Addition: This addition consists of CMU walls with a flexible
wood roof diaphragm. The roof consists of plywood sheathing over wood joists and
truss joists. The foundation consists of slab-on-grade with concrete stem walls. This
addition has an approximate footprint of 4,100 square feet.
1995 Addition: This addition consists of wood framed walls with a flexible wood roof
diaphragm. The roof consists of plywood sheathing over wood joists bearing on
exterior and interior walls. The foundation consists of slab-on-grade with concrete
stem walls. This addition has an approximate footprint of 3,300 square feet.
2007 Bond Improvements: In 2007 a new HVAC system was installed throughout
the school, new flooring was added, interior spaces were renovated, the school
received new paint, an elevator was added, and the site received accessibility
upgrades. In 2008, additional parking and fencing was installed to the site. The bond
work also included structural upgrades, including the following at various areas: new
structural sheathing on roof systems, new in-plane and out-of-plane connections at
the top of the concrete walls, and tension ties. A covered seating area was also
added.
2009 Seismic Retrofit: In 2009, the Medford School District applied for and received
a grant through the state Seismic Rehabilitation Grant Program to finish seismic
upgrades to the original 1931 school. It is known that these upgrades were installed
in 2011, but full project construction documents are not available at time of writing. It
is known the installed improvements included new structural sheathing at walls and
diaphragms, out-of-plane anchors, and new drag elements. These upgrades improve
the seismic performance of the structure and reduce seismic hazard. The grant
number for this project through the State of Oregon Seismic Rehabilitation Grant
Program is SRGP 10S109. A final project performance report is on file with the
Medford School District 549C summarizing the nature of the structural work
performed to bring Building A up to Life Safety Standards based on ASCE 31 Tier 1
seismic evaluation, but the precise limits of the retrofit are unverified at time of
writing. The relative seismic hazard rating may be adjusted as additional project
information becomes available.
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3.13.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1931
Administration,
Classroom & Gym
[A1, C]
1949 Classrooms
and 1987 Media
Center
[A2, C]

Deficiency
•

INFORMATION: Insufficient information to
confirm level of retrofit design.

•

WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
DIAPHRAGM SPAN: Unblocked plywood
diaphragm spans greater than 40 feet.
INFORMATION: Insufficient information to
confirm level of retrofit design.
INFORMATION: Destructive investigation
required to verify conformance with record
drawings and detailing.

•
•
•

1995 Classroom
[B]

3.13.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1931 Administration,
Classroom & Gym
[A1, C]
1949 Classrooms
and 1987 Media
Center
[A2, C]

Recommendations
•

Obtain additional/supporting design information
for the completed retrofit and remodel.

•

Provide new out-of-plane ties at the top of CMU
walls.
Provide refined analysis and corresponding
destructive investigation.
Obtain additional/supporting design information
for the completed retrofit.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
Provide destructive investigation and refined
analysis of building if required (Tier 2).

•
•
•
•

1995 Classroom
[B]
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3.14 Wilson Elementary School

Figure 14: Wilson Elementary School
3.14.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
RM1

Year Built,
Remodel, and/or
Retrofit
1958, 2007

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Administration
[A]
Media Center &
Gymnasium
[B]
Classroom
[C]
Cafeteria
[D]
Classroom
[E]
Classroom
[F]

RM2

1958, 1990, 2008

Noncompliant

Low

RM1

1958, 2007

Noncompliant

Low

RM1

1992, 2007

Noncompliant

Low

RM1

1958, 2008

Noncompliant

Low

RM1

1963, 1992, 1995, Noncompliant
2008

Low

Classroom
[G]
Classroom
[H]
Classroom
[I]

RM1

1975, 1995, 2008

Noncompliant

Low

RM1

1958, 2008

Noncompliant

Low

W1/MOD

2015

Noncompliant

Low
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3.14.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Wilson Elementary School:
• 1958 Original: The original single-story structure consists of CMU walls with a
flexible wood roof diaphragm. The foundation consists of slab-on-grade with concrete
stem walls. The roof is framed with wood rafters bearing on glulam beams and the
diaphragm consists of structural sheathing added in 2008. This structure houses
several classrooms and has a footprint of approximately 30,900 square feet.
• 1963 Through 1995 Additions & Renovations: These buildings are multiple
structures added with similar construction types at different times. The construction
consists of CMU walls with flexible wood roof diaphragms. The foundations are slabon-grade with concrete stem walls, and the roof framing consists of wood joists or
wood trusses, new plywood roof sheathing was added in 2008. These structures
house, classrooms, bathrooms, a dining hall, and have a footprint of approximately
15,500 square feet.
• 2008 Bond Improvements: In 2008 Wilson Elementary received upgrades to the
existing structural and non-structural systems. Interior spaces were renovated; new
flooring was added with new paint and finishes both interior and exterior and a new
HVAC system was installed throughout the school as well. The structural upgrades
were designed by DCI Engineers in 2008 utilizing the ASCE 31 “Seismic Evaluation
of Existing Buildings”. These upgrades include new structural sheathing on roof
systems, new in-plane and out-of-plane connections, and new tension ties at beams
to the top of CMU walls. These upgrades improve the seismic performance of the
structure and reduce seismic hazard.
• 2015 Modular Unit: A single story modular classroom was added to the campus in
2015.
3.14.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label (RVS/ZCS)
1958, 1963, 1975, 1992,
1995 Various Classroom,
Cafeteria, and Gym
[A, B, C, D, E, F, G, H]
2015 Modular Unit
[I]

•

•
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Deficiency
INFORMATION: Insufficient information to
confirm level of retrofit design.

ANCHORAGE: Insufficient information to
confirm foundation anchorage.
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3.14.4 Recommendations:
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label (RVS/ZCS)
1958, 1992, 1995 Various
Classroom, Cafeteria, and
Gym
[A, B, C, D, E, F, G, H]
2015 Modular Unit
[I]

•

•
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Recommendations
Obtain additional/supporting design
information for the completed retrofit.

Provide field verification of foundation
anchorage.
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3.15 Hedrick Middle School

Figure 15: Hedrick Middle School
3.15.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type

Year Built,
Remodel, and/or
Retrofit
1954, 1996

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Classrooms &
C2/S2a/
Administration
W2/RM1
[A]
Gymnasium1 &
C2
1954, 1996
Noncompliant
High
Cafeteria
[B]
Classrooms
PC1a
1996
Noncompliant
Low
[C]
‘Classrooms
C2/RM1
1956, 1960, 1996 Noncompliant
Low
[D]
1. An SRG grant application was submitted for all or part of this structure. See Structure
Summary below for additional information.
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3.15.2 Structure Summary
The following summarizes the building timeline and structural systems for Hedrick Middle
School:
• 1954 Original: The original building consists of concrete walls with brick veneer, a
second story flexible wood diaphragm, and a flexible wood roof diaphragm. The
second floor consists of 2x T&G decking over wood joists. The roof consists of
diagonal sheathing over wood joists bearing on exterior walls, interior walls, and
glulam beams. The foundation is slab-on-grade with cast-in-place concrete stem
walls. The original gymnasium consists of concrete walls with a flexible wood roof
diaphragm. The gymnasium also features an unreinforced masonry chimney that
poses a potential falling hazard in a seismic event. The floor consists of wood joists
over timber beams and columns. The roof consists of 2” decking over wood purlins
bearing on heavy timber trusses. The foundation consists of cast-in-place concrete
footings. The original buildings house classrooms, an office, gymnasium, cafeteria,
and a library with an approximate footprint of 65,600 square feet and an approximate
total floor area of 89,200 square feet.
• 1956 Addition: This addition consists of tall concrete walls to the second story with
wood framed walls above to the roof diaphragm. The second story is a flexible wood
diaphragm with plywood sheathing over wood joists. The roof consists of wood
decking over wood joists bearing on an interior beam and exterior walls. The
foundation consists of slab-on-grade with cast-in-place concrete stem walls. The
approximate footprint of this addition is 1,300 square feet and a total floor area of
approximately 2,600 square feet.
• 1960 Addition: This addition consists of concrete tilt-up wall panels with a flexible
wood roof diaphragm. The roof consists of 4” T&G decking over glulam beams and
exterior concrete walls. The foundation consists of slab-on-grade with cast-in-place
concrete stem walls. This addition houses multiple classrooms and has an
approximate footprint of 8,300 square feet.
• 1996 Addition and Structural Improvements: A new media center and classroom
were added in 1996. The media center consists of reinforced masonry walls with a
steel roof deck diaphragm. The classroom addition consists of concrete walls with a
cast-in-place concrete slab second floor over steel deck. The roof consists of steel
deck roof over steel joists. The foundations of both additions are slab-on-grade with
cast-in-place concrete stem walls. The approximate footprint of these additions is
25,200 square feet and a total floor area of approximately 35,100 square feet. In
conjunction with the 1996 addition, structural improvements were made to the
existing structures at Hedrick Middle School. These upgrades include new structural
sheathing on the roof systems, new eccentrically braced steel frames at the first
story and roof, connections to concrete walls, and new footings. The gymnasium was
excluded from the 1996 structural upgrades. The deficiencies of the gymnasium are
outlined below.
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2018 SRG Applications and Additional Studies: A memo regarding Gymnasium
chimney was composed by ZCS in December of 2018. The chimney is notable
because of its substantial height and lack of reinforcement. Findings are on file with
the District. An SRG application was filed with the state for the gymnasium in
November 2018. The application package includes additional information regarding
deficiencies and recommended rehabilitations and is on file with the District. Funds
for this application were not awarded for the November 2018 season.

3.15.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1954
Original Gym
[B]

Deficiency
•
•
•

1954, 1956, 1960
Classrooms
[A, D]

•

1996 Classrooms
[C]

•

•

•
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WALL ANCHORAGE: Out-of-plane connections
at the top of wall are not present.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
URM CHIMNEY: An unreinforced chimney
extends above the roof line posing a potential
falling hazard
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
WALL ANCHORAGE: Insufficient record
information regarding out-of-plane connections
at the top of wall.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
WALL ANCHORAGE: Insufficient record
information regarding out-of-plane connections
at the top of wall.
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3.15.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1954 Original Gym
[B]

Recommendations
•
•
•
•
•

1954 & 1956
Classrooms
[A, D]

•
•
•

1996 Classrooms
[C]

•
•
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Provide refined analysis and corresponding
destructive investigation.
Provide new out-of-plane connections at the top
of concrete walls.
Provide new sheathing over 2x decking at gym
roof system.
Provide retrofit or demolition of non-structural
hazards including the URM chimney
Provide refined analysis and corresponding
destructive investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
Provide new out-of-plane connections at the top
of concrete walls pending results of analysis
and destructive investigation.
Provide refined analysis and corresponding
destructive investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
Provide new out-of-plane connections at the top
of concrete walls pending results of analysis
and destructive investigation.
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3.16 McLoughlin Middle School

Figure 16: McLoughlin Middle School
3.16.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type

Year Built,
Remodel, and/or
Retrofit
Unkn. Original,
1996

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Classrooms &
Cafeteria
[A]
Classrooms &
Gymnasium
[B]
Locker Room
[C]
Classrooms
[D]
Gymnasium
[E]
Administration &
Classrooms
[F]

C2

C2a

Est. 1947, 1996

Noncompliant

Low

RM1/
C2a
RM1

1996

Noncompliant

Very High

1996

Noncompliant

Low

RM1/S1

1996

Noncompliant

Low

W1

1996

Noncompliant

Low
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3.16.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Mcloughlin Middle School:
• Original: The original date of construction was not able to be verified at time of
writing. The building consists of concrete walls and wood framed interior walls with a
flexible wood second floor diaphragm, a rigid concrete second floor diaphragm in the
corridors and the north rooms of the south leg, and a flexible wood roof diaphragm.
The roof consists of plywood sheathing over wood joists bearing on concrete walls.
The floor framing consists of wood joists bearing on concrete stem walls; the
foundation consists of slab-on-grade in some areas with cast-in-place concrete stem
walls. The original building houses classrooms, a boiler room, gymnasium, and an
administrative area. The approximate footprint of this building is 22,500 square feet
and a floor area of approximately 41,600 square feet.
• 1947 Addition: This addition consists of concrete walls with wood framed interior
walls, a flexible wood second floor diaphragm and a flexible wood roof diaphragm.
The roof consists of trussed joists with diagonal sheathing; the roof in the new
gymnasium consists of diagonal sheathing over wood joists bearing on heavy timber
trusses. The second floor at the classroom wing consists of wood joists with wood
subfloor bearing on concrete walls. The floor framing of the gym consists of wood
joists supported on wood beams and posts; the foundation consists of cast-in-place
concrete footings and stem walls. The foundation of the remaining building consists
of slab-on-grade with concrete stem walls. This addition houses classrooms and a
new gym, the approximate footprint is 20,100 square feet with an approximate floor
area of 33,100 square feet.
• Unknown Locker Room Addition: A locker room was added to the campus at an
unknown period prior to 1996. It is constructed from concrete walls and pilasters with
interior masonry walls. There do not appear to be any structural improvement efforts
undertaken during the later 1996 work noted below.
• 1996 Addition and Structural Improvements: Five buildings were added to
McLoughlin Middle School in 1996 including a new Gymnasium, Administrative
Building, Music Building, Media Center, and bathroom addition. The new gymnasium
consists of partial height CMU walls at the first level with a cast-in-place concrete
second floor. The second-floor walls are steel stud framed. The steel stud framed
walls contain 6-inch steel girts placed at 30 inches on-center horizontally. The roof
consists of metal roof deck over bar joists bearing on steel beams and columns. The
foundation consists of slab-on-grade with concrete stem walls. The Administrative
addition consists of wood framed walls with a flexible wood second floor and roof
diaphragm. The roof consists of plywood sheathing over truss joists bearing on
exterior and interior walls. The second floor consists of plywood sheathing over truss
joists bearing on exterior walls and interior beams and columns. The foundation
consists of slab-on-grade with concrete stem walls. The Music Building addition
consists of CMU walls to the second story with wood framed walls above the second
floor. The roof consists of metal decking over steel bar joists bearing on exterior and
interior walls.
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1996 Continued. The second-floor diaphragm consists of a cast-in-place concrete
slab over steel deck on steel beams bearing on exterior and interior walls. The
foundation consists of slab-on-grade with CMU stem walls. The Media Center
addition consists of wood framed walls with a flexible wood roof diaphragm. The roof
consists of plywood sheathing over TJ joists bearing on exterior walls and an interior
steel beam. The foundation consists of slab-on-grade with concrete stem walls. The
bathroom addition consists of CMU walls to the second floor and wood framed walls
to the roof with steel columns and a flexible wood second floor and roof diaphragm.
The roof consists of plywood sheathing over TJ joists bearing on exterior and interior
walls. The second floor consists of plywood sheathing over wood joists bearing on
CMU walls and beams. Various structural improvements were added to the lateral
system of McLoughlin Middle School during the 1996 Additions and Alterations.
These upgrades include new plywood sheathing at existing diaphragms, new drag
beams, braced columns, out-of-plane connections, new shear walls, new hold
downs, and new footings. These upgrades have improved the various deficiencies
that were observed when reviewing the original construction documents. These
upgrades improve the seismic performance of the structure and reduce seismic
hazard.
2011 Bond Improvements: In 2011 a storage area and restrooms were added, and
the office entry also received security upgrades.

3.16.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
Classrooms,
Cafeteria, & Gym
[A,B]
Pre-1996 Locker
room
[C]

Deficiency
•

INFORMATION: Insufficient information to
confirm the level of retrofit design

•

SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
WALL ANCHORAGE: Insufficient information
regarding out-of-plane anchorage.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.

•

1996 Classroom and
Gymnasium
[D, E]
Administration &
Classrooms
[F]

•
•
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3.16.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
Classrooms,
Cafeteria, & Gym
[A,B]
Pre-1996 Locker
room
[C]

Recommendations
•

Obtain additional/supporting information for the
completed retrofit

•
•

Provide refined analysis and investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
Provide new wall anchorage where determined
to be deficient.
Provide refined analysis and corresponding
destructive investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to be
deficient.
Provide field verification of construction and
non-structural elements. Provide refined
analysis (Tier 2), and diaphragm strengthening
or interior shearwalls if required

•
1996 Classroom
and Gymnasium
[D, E]

•

Administration &
Classrooms
[F]

•

•
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3.17 Central High School

Figure 17: Central Medford High School
3.17.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type

Year Built,
Remodel, and/or
Retrofit
1985

Gymnasium
[A]
Library & Classrooms
[B1]

PC1
C2

1931, 1949, 1958, Noncompliant
2010

Low

Classrooms
[B2]

C2/W2

1931, Unkn.,
1949, 1958, 2010

Noncompliant

High

Auditorium
C2
1931, 2010, 2011 Noncompliant
[C]
Classrooms &
C2/W2
1949, 1958, 2010, Noncompliant
Kitchen
2012
[D]
Note: Labels E and F not used from RVS

Low

Grandstands
[G]

PC1/C2/
RM1/S1

1962

Noncompliant

High

Grandstands
[H]

C1/RM1/
S1

1948

Noncompliant

High
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3.17.2 3.16.1 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
Central High School:
•
•

•
•

•

Est. 1931: Record drawings were not available for the original classroom wings. The
structures were constructed from concrete walls with flexible wood diaphragms.
1948 Grandstand Addition: Grandstands were added to the east side of the field.
They are constructed from concrete frames and steel columns with a heavy timber
roof. The stairs and seating areas are constructed from concrete, as are the
foundations.
1949 Boiler Room Addition: A boiler room was added to the main classroom
portion in 1949. It was constructed utilizing concrete walls, concrete foundation, and
a reinforced concrete deck for the roof framing.
1986 Conversion: During the conversion of Medford High to Mid-High (Central) the
school received various upgrades. Due to the lack of original construction documents
the construction types were determined from the Mid-High Conversion documents
and the 2010-2012 School Bond documents. The existing school buildings consist of
concrete walls with a flexible wood roof diaphragm and flexible and rigid second-floor
diaphragms. The roof consists of 1x straight decking bearing on beams and concrete
walls. The walls consist of reinforced concrete bearing walls at both the exterior and
interior with wood framed partition walls. The main floor consists of slab-on-grade,
reinforced concrete slab over beams, and timber framed joists with diagonal
sheathing and concrete stem walls. The Central High School building houses district
administrative areas, classrooms, a gymnasium, and library with an overall
approximate area of 152,000 square feet.
2010 Bond Improvements: During the school bond Central High received various
structural, mechanical, plumbing, electrical, and aesthetics upgrades. The
mechanical upgrades included new HVAC systems and improvements to existing
mechanical systems. The mechanical, electrical and aesthetics upgrades included
new plumbing fixtures and lines, new lighting and other electrical upgrades, new
interior finishes including carpet, cabinetry, and suspended ceilings which were
installed throughout Central High School. The structural upgrades focused primarily
on the academics wings of the school and included new out-of-plane ties at flexible
diaphragms to existing concrete walls, new shear walls, new holds downs, blocking,
new structural sheathing and nailing at the roof diaphragms, and new connections to
increase the lateral performance of the school. Documentation indicates that some
areas were retrofit in conformance with ASCE 31, and additional clarification should
be sought for scope and design level.
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3.17.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1985 Gym
[A]
1931, 2010 Library
& Classrooms
[B1]
1931/1949 Original
[B2]

Deficiency
•

SPAN: Diaphragm exceeds allowable spans.

•

INFORMATION: Insufficient information to
confirm level of retrofit design including
associated nonstructural upgrades.
SPAN: Unblocked wood diaphragm spans
farther than 40 feet.
LOAD PATH: Incomplete information to verify
adequacy of in-plane and out-of-plane.
connections.
INFORMATION: Insufficient information to
confirm level of retrofit design including
associated nonstructural upgrades.
INFORMATION: Insufficient information to
confirm level of retrofit design including
associated nonstructural upgrades.

•
•
•

1931, 2010
Auditorium
[C]
1949, 2010
Classrooms and
Kitchen
[D]
1948/1962
Grandstands
[G, H]

•

•
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3.17.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
1985 Gym
[A]

Recommendations
•

Provide refined analysis and corresponding
destructive investigation.
Provide diaphragm blocking or additional
shearwall lines in-plane where determined to
be deficient.
Obtain additional/supporting design information
for the completed retrofit.

•

1931, 2010 Library &
Classrooms
[B1]
1931/1949 Original
[B2]

•
•

Provide new plywood sheathing and blocking
at second floor diaphragms spanning greater
than 40 feet.
Provide refined analysis and associated
destructive investigation. Provide seismic
improvements (in-plane and out-of-plane
connections & shearwalls) if necessary to
address remaining deficiencies.
Obtain additional/supporting design information
for the completed retrofit

•

•

1931, 2010
Auditorium
[C]
1949, 2010
Classrooms and
Kitchen
[D]
1948/1962
Grandstands
[G, H]

•

Obtain additional/supporting design information
for the completed retrofit.

•

Provide refined analysis and corresponding
field investigation.
Provide connection strengthening as required.

•
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3.18 North Medford High School

Figure 18: North Medford High School
3.18.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
W2

Year Built,
Remodel, and/or
Retrofit
1965, 1985, 2009

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Low

Administration
[A]
Classrooms
[B]
Classrooms
[C]
Day Care
[D]
Classrooms
[E]

W2

1965, 1985, 2008

Noncompliant

Low

W2

1965

Noncompliant

Low

W2

Unkn., 1992

Noncompliant

Low

RM1

Unkn., 1985,
2009

Noncompliant

Low

Classrooms
[F]
Classrooms
[G]
Gymnasium
[H]

RM1

1965, 2009

Noncompliant

Moderate

W2

1965, 1985

Noncompliant

Low

RM1/C1

1965, 2010

Noncompliant

High

Cafeteria

W2

1965, 1985, 2010

Noncompliant

Low
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W2

1965, 1985, 2010

Noncompliant

High

W2/CFS
1

1965, 2008

Noncompliant

Low

W2/RM1

1965, 2010

Noncompliant

High

3.18.2 Structure Summary:
The following summarizes the building timeline and structural systems for each portion of
the campus:
• School Buildings 1965: Several buildings were constructed on the campus during
this year. They included classrooms, administration building, cafeteria, fine arts
building, gymnasium, home economics building, humanities building, library building,
science building, and the technical arts building. The types of construction varied, but
primarily consisted of either light timber framing (wood roof framing and walls), or
reinforced masonry buildings with light timber roof framing.
• Remodel 1985: Several buildings received interior and MEP improvements. No
structural drawings were included with these improvements.
• Addition 1992: A childcare center was added to the campus. This was constructed
of light timber framing, including wood roof joists, plywood roof sheathing, and
plywood sheathed wood shear walls.
• 2010 Bond Improvements: Several of the buildings on campus were structurally
strengthened during this effort. Some facilities received select improvements or
improvements limited to certain areas, while others received more comprehensive
seismic improvements. Those that received more comprehensive seismic
improvements include Buildings A, B, E, I, and K. Those that received partial
improvements or improvements in limited areas include Buildings F, H, L, and J.
3.18.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
Various
[A, B, E, F, I, K]
Classrooms
[C, D, G]

Deficiency
•
•
•
•

Theatre,
Gymnasium,
Classrooms
[J,H,L]
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INFORMATION: Insufficient information to
confirm level of retrofit design.
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farther than 40 feet.
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spans.
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3.18.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2.
Building Label
(RVS/ZCS)
Various
[A, B, E, F, I, K]
Classrooms
[C, D, G]

Recommendations
•
•
•
•

Theatre,
Gymnasium,
Classrooms
[J, H, L]

•
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Obtain additional/supporting design information
for the completed retrofits.
Provide refined analysis and supporting
destructive investigation.
Provide seismic improvements as necessary
potentially including additional shearwall
locations and load path elements.
Provide refined analysis and supporting
destructive investigation.
Provide seismic improvements as necessary
potentially including in-plane and out-of-plane
connections and additional lateral load resisting
elements.
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3.19 South Medford High School

Figure 19: South Medford High School
3.19.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings.
Building Label
(RVS/ZCS)

Building
Type
S2

Year Built,
Remodel, and/or
Retrofit
2008

Structural
Life Safety
Assessment
Compliant

Relative
Hazard
Severity
L.S.
Compliant

Classroom
[A]
Theatre
[B]

S2

2008

Compliant

L.S.
Compliant

Classroom and
Administration
[C]
Classroom
[D]

S2

2008

Compliant

L.S.
Compliant

S2

2008

Compliant

L.S.
Compliant

Gymnasium
[E]

S2

2008

Compliant

L.S.
Compliant

3.19.2 Structure Summary:
The following summarizes the building timeline and structural systems for each portion of
the campus:
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2008 Original Campus: All buildings currently on campus were constructed as part
of the bond work near 2008. The buildings are primarily framed with steel members,
including open web steel joists, steel beams, and steel columns. The roof deck
includes metal decking, and portions of the structures have a concrete topping slab.
The main lateral force resisting system is comprised of special concentric braced
frames.

3.19.3 Observed Deficiencies:
We did not observe any structural seismic deficiencies during our visual inspections and/or
review of the original construction documents.
3.19.4 Recommendations
The structures were designed using a recent benchmark code (including MEP), and
therefore our evaluation is that the structures meet Life Safety requirements and do not
require additional steps by the District at this time.
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3.20 District Admin/Maintenance Building

Figure 20: District Admin/Maintenance Building
3.20.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures. It
also includes a summary of the seismic assessment findings. Please see Appendix A for a
campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type
PC1

Year Built,
Remodel, and/or
Retrofit
1959, 2011

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
High

Offices
[A]
Warehouse
[B]

PC1/RM
1

1960, Est. 1986,
2011

Noncompliant

High

Administration &
Shop
[C]

PC1

1958, Est. 1985,
2011

Noncompliant

High
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3.20.2 Structure Summary
The District Admin/Maintenance Building consists of three structures built at different times
adjacent to Central High School. The following summarizes the building timeline and
structural systems for each portion of the District Admin/Maintenance Building:
• 1958 Original Shop: The original building was the Medford High School Shop and
now houses the current Facilities Office and Shop. This is a one-story structure with
a flexible wood roof diaphragm with concrete and CMU walls. The roof consists of
plywood sheathing over timber joists bearing on glulam beams which bear on
columns and exterior walls. The walls consist of concrete tilt-up panels on three
sides and CMU with glazing on the South side. The foundation consists of slab-ongrade with concrete stem walls. The original structure has an approximate footprint
of 15,000 square feet.
• 1959 Music Room Addition: This addition houses the current IT department and
offices. This building consists of concrete walls with a flexible wood roof diaphragm,
and interior CMU and wood framed walls. The roof consists of plywood sheathing
over timber roof joists bearing on glulam beams and exterior walls. The walls consist
of concrete tilt-up panels at the exterior with concrete pilasters with CMU and wood
framed walls at the interior. The foundation consists of slab-on-grade with concrete
stem walls. The original structure has an approximate footprint of 8,800 square feet.
• 1960 Gym Addition: This addition houses the current Warehouse and consists of
concrete walls with a flexible wood roof diaphragm, areas of cast-in-place concrete
second floors, and interior wood framed walls. The roof consists of T&G decking
over glulam purlins hung from large glulam beams bearing on existing concrete
pilasters of the existing Music Room and Shop Buildings. The walls consist of
reinforced concrete extended from the top of the existing Shop and Music Building
walls. The second floor at the East and West ends of the structure consists of
reinforced concrete slabs on steel joists and beams. The original structure has an
approximate footprint of 15,800 square feet.
• 2011 Various Improvements: In 2011 the District Admin/Maintenance Building
received various upgrades including some structural work. The second-floor slab and
supporting steel joists in the East section of the Warehouse (Gym) building were
removed. The East walls supporting the removed second floor slab of the
Warehouse received new openings with new CMU infill and steel strong backs for
support. New overhead doors were installed in the openings and a new canopy was
added. The remainder of the Annex received new partition walls, doors, and windows
for additional office space. The Annex received HVAC, plumbing, and electrical
upgrades as part of the school bond.
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3.20.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
Original Shop
[C]

Deficiency
•
•
•

1959
Addition
[A]

•

1960
Addition
[B]

•

•

•

LOAD PATH: Inadequate in-plane shear
capacity at South wall; large number of
windows.
LOAD PATH: Wood ledgers exist which induce
cross grain shear.
WALL ANCHORAGE: Areas lack out-of-plane
connection to top of concrete walls
LOAD PATH: Wood ledgers exist which induce
cross grain shear.
WALL ANCHORAGE: Areas lack out-of-plane
connection to top of concrete walls.
LOAD PATH: Wood ledgers exist which induce
cross grain shear.
WALL ANCHORAGE: Areas lack out-of-plane
connection to top of concrete walls.

3.20.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of compliance with Life Safety or better designation we recommend the
additional evaluation, field investigation, and non-structural assessment as noted in Section
2. It has been noted by District personnel that it is a District goal to retrofit of this facility to
obtain Immediate Occupancy performance.
Building Label
(RVS/ZCS)
Original 1958 Shop
[C]

Recommendations
•
•

1959 Music Room
Addition
[A]
1960 Gym Addition
[B]

•
•
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Provide new out-of-plane connections at the top
of concrete and masonry walls.
Provide new in-plane shear walls at South
window wall by infill framing existing windows at
strategic locations.
Provide new out-of-plane connections at the top
of concrete walls.
Provide new out-of-plane connections at the top
of concrete walls.
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3.21 Distribution Center Building

Figure 21: Distribution Center Building
3.21.1 Seismic Evaluation Summary
The following table summarizes the building type, age, and construction for structures on
this campus. It also includes a summary of the seismic assessment findings. Please see
Appendix A for a campus map summarizing the campus construction and evaluation results.
Building Label
(RVS/ZCS)

Building
Type

Warehouse
[A]

C2a

Year Built,
Remodel, and/or
Retrofit
1959, Est. 2000

Structural
Life Safety
Assessment
Noncompliant

Relative
Hazard
Severity
Moderate

3.21.2 Structure Summary
The following summarizes the building timeline and structural systems for each portion of
the District Distribution Center Building:
• Original 1960’s Construction: The Distribution Center Building is a one-story
structure consisting of concrete exterior walls with masonry and timber framed
interior walls and a flexible wood roof diaphragm.
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Original 1960’s Construction, Continued: The roof consists of deep glulam beams
bearing on concrete pilasters at the exterior walls and concrete pilasters at the
interior CMU walls. T&G decking bears on the glulam beams, the span on the glulam
beams is approximately 60 feet with a spacing of approximately 16 feet between
beams.

3.21.3 Observed Deficiencies:
The following list summarizes the structural seismic deficiencies observed during our visual
inspections and/or original construction documents:
Building Label
(RVS/ZCS)
1959
Original
[A]

Deficiency
•
•

LOAD PATH: Inadequate in-plane shear
capacity at infill framing between top of
concrete / masonry walls to roof diaphragm.
WALL ANCHORAGE: Areas lack out-of-plane
connections at top of concrete and masonry
walls.

3.21.4 Recommendations
The following are rehabilitation recommendations to address the observed deficiencies. In
addition, for pursuit of Life Safety compliance we recommend the additional evaluation, field
investigation, and non-structural assessment as noted in Section 2. Alternate repair
strategies may be presented.
The Distribution Center lacks an adequate load path for in-plane shear at the infill framing
between the top of concrete and masonry walls and inadequate connections for transfer of
out-of-plane seismic forces. Recommendations for the Distribution Center include:
Building Label
(RVS/ZCS)
1959 Original
[A]

Recommendations
•
•
•
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Provide new out-of-plane connections at the top
of concrete and masonry walls.
Provide new in-plane shear walls at existing
infill framing.
Provide destructive investigation.
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4 Building Condition Summary
The following section summarizes the building deficiency information presented above for
each of the schools and facilities reviewed in Section 3.0. Each school and facility were
ranked as either a high, moderate, or low relative hazard or Life Safety Compliant based on
the number and degree of deficiencies present and a review of applicable Life Safety
provisions. A table is provided listing the relative hazard severity at each of the considered
schools and support facilities.

4.1

Building Deficiencies Discussion

Throughout the inspection process there were three observable types of deficiencies. High
priority deficiencies were generally considered to increase the likelihood of structural failure
and collapse during a seismic event. Low priority deficiencies were considered to be items
that result in the building being less equipped to handle the effects of seismic events but
would not lead to structural collapse without other deficiencies present. Low priority
deficiencies will still damage a structure during a seismic event, but they generally will not
result in structural failure alone. In addition to the observed deficiencies, it is believed that
unseen deficiencies such as the following may be present in many of the schools based on
the age of construction and associated construction techniques:
•
•
•
•
•

4.2

Roof-to-wall and floor-to-wall connections
Wall-to-foundation attachments
Capacity of shear walls
Capacity of diaphragms
Seismic bracing for conduits, ductwork, HVAC, and other non-structural items

Observed Deficiency Ranking, High Priority Retrofits

After assembling a list of deficiencies in Section 3.0, the table below was created to illustrate
the results of this study and identify the schools and facilities with the highest level of
concern. High priority deficiencies are those that have the highest risk of collapse potential
and include items such as unreinforced masonry walls and a lack of lateral load path to the
foundation. Low priority deficiencies typically involve structures with redundant structural
systems and light-weight buildings. Low priority deficiencies can also include more modern
construction that contains detailing close to current standards but does not meet benchmark
codes.
The building inspections performed for this report were limited to visual observations and
review of available construction documents only. As such, the deficiencies listed above are
not expected to be all-encompassing. Previous seismic investigations and knowledge of
construction methods during the eras in which the structures were built have allowed us to
consider expected deficiencies that were unobservable given the scope of our investigation.
These deficiencies are common, and their inclusion is useful in ranking and determining a
rough cost for improvements at each school.
The following table illustrates an aggregate hazard level for each campus. Campuses are
arranged in order of severity (and secondly alphabetically). It should be noted that ZCS
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recommends pursuing retrofit opportunities in order of campus-wide severity and also upon
building specific severity as can be identified in Appendix A.
School

Structural Life Safety
Compliant

Jacksonville Elementary School5
District Admin/Maintenance Building3
Griffin Creek Elementary School2
Howard Elementary School2,5
Kennedy Elementary School5
Oak Grove Elementary School2
Ruch Community School2
Hedrick Middle School5
Central High School
North Medford High School
Distribution Center Building3
Abraham Lincoln Elementary School
Jackson Elementary School2
Jefferson Elementary School
Lone Pine Elementary School2
Roosevelt Elementary School
Wilson Elementary School
Washington Elementary School
Mcloughlin Middle School
Hoover Elementary School4
South Medford High School2

Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Noncompliant
Compliant
Compliant

Relative
Hazard
Severity1
High
High
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Low
Low
Low
Low
Low
Low
Low
Low
L.S. Complaint4
L.S. Compliant

1. Relative Hazard Severity level has been provided based upon an aggregation of the
hazard risks across the campus. Portions of the campus may not share this hazard severity,
and building-specific scores have been provided in the school specific sections.
2. These campuses have some buildings or structures that meet the compliance criteria as
defined in this report.
3. The Admin/Maintenance Facility and Distribution Center are not eligible for a Seismic
Retrofit Grant Application (SRG). At this time, SRG applications are limited to educational
and emergency services buildings and do not include ancillary or supporting service
buildings.
4. At time of writing this campus is undergoing a seismic retrofit project that has attained
substantial completion. The anticipated effects of this project are represented in the current
assessment summary, reflected in Section 3.0, and in the recommended prioritization list.
5. This campus or a portion thereof has applied for a Seismic Rehabilitation Grant from the
IFA.
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Low Cost Opportunities

In addition to addressing the more sever seismic hazards, there are lower-level efforts than
can be taken to confirm or potentially upgrade a building’s designation. For buildings ranked
low, we recommend pursuing the following steps:
• For buildings retrofit as part of the 2008 bond projects, contact the Engineers of
Records to confirm the level of seismic retrofit completed and obtain corresponding
documentation. If the retrofit design was limited to hazard reduction, the designation
of Low would likely remain. If, however, it was designed to meet Life Safety
requirements or beyond, the designation would improve.
• For wood framed benchmark buildings, provide additional field inspection,
destructive investigation, and/or additional analysis.
For structures that retain Low designation after the above steps, our recommendation would
be to pursue a seismic retrofit design that may be incorporated into future capital
improvement projects. For these structures, a retrofit may be relatively inexpensive to
incorporate into a re-roofing project or re-siding project.
The following tables summarize information from Section 3 indicating our recommendations
for current low-cost opportunities. There are many potential low-cost opportunities
throughout the District and therefore this list is not exhaustive; we recommend tracking
progress of these opportunities and continuing to develop this list as items are addressed.
Campus
Jackson Elementary
School

Building Label
(RVS/ZCS)
[B]

Low Cost Opportunity
•

[C, D, G, F]

•
•

Lone Pine
Elementary School

Roosevelt
Elementary School

[C, D, E]

•

[G,F]

•

[B]

•

45 Hawthorne Street, Medford, OR 97504
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Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
Provide additional field and
foundation investigation.
Provide destructive investigation,
review of non-structural elements,
and Tier 2 Analysis if required.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
Provide additional field and
foundation investigation.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
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[D]

•

Washington
Elementary School

[A1, A2,B,C]

•

Wilson Elementary
School

[A through H]

•

[I]

•

Central Medford
High School

[B1,B2,C,D]

•

North Medford High
School

[A,B,E,F,I,K]

•

4.4

Provide destructive investigation,
review of non-structural elements,
and Tier 2 Analysis if required.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
Provide additional field and
foundation investigation.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.
Contact Architect/Engineer of
Record for retrofit documentation to
confirm the level and scope of
retrofit provided.

Seismic Rehabilitation Grant Applications

Senate Bills 4 and 5 in Oregon authorized the state to issue bonds as the funding
mechanism for a program to fund the seismic rehabilitation of schools and emergency
services buildings. The table below summarizes applications that have been submitted to
the state previously but did not receive grant awards. While not successfully funded, they
are available for resubmittal for future rounds of funding. Funding amounts and timelines are
determined by the state legislature.
Campus
Jacksonville Elementary School:
Phase 1
Jacksonville Elementary School:
Phase 2
Howard Elementary School
Kennedy Elementary School
Hedrick Middle School
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Year of
submittal
2016, 1/2018,
11/2018
2018

Buildings Included in
Application
D

2018
2018
2018

A
B
B (partial)

·

A (partial), B
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5 Conclusion
The findings described in this report have been limited to the seismic lateral force resisting
structural systems present at each facility and were the result of visual observations and/or
review of available construction documents. The deficiencies noted are not intended to be
exhaustive and hazard ratings are subject to change pending the availability of additional
information.
From our review, we find the school structures to be in good condition and generally safe for
occupancy. Given the current condition of the structures, the code governing existing
buildings does not mandate immediate upgrades unless the building is scheduled for
repairs, alterations, additions, or a change in occupancy. However, to comply with ORS
455.400 and increase student safety, we recommend generating a priority list for capital
projects to systematically address deficiencies as funds become available. Additionally,
incremental updates should be considered during projects that may make performing the
work easier. Concurrent with addressing relatively severe seismic hazards, we also
recommend pursuing lower cost opportunities such as increasing a Low designation to Life
Safety. The recommended improvements listed in this report reflect items that do not pose a
substantial immediate risk to the life safety of occupants (unless noted otherwise) outside of
code lateral events. It should be noted that structural deficiencies in schools of this age
group are fully expected and the severity of the deficiencies noted above are common.
Attention should be paid to the potential for upcoming seismic retrofit grant programs.
Several of the schools noted above are good candidates for programs that can fund some or
all of the expenses related to seismic retrofit of school buildings.

Please contact our office if you would like to discuss our findings.
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Appendix A: Campus Naming Key and Summary
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School Name: Abraham Lincoln Elementary School
School District: Medford School District
Building Type:
School
Street Address:
3101 McLoughlin Dr.
City:
Medford
Latitude:
42.363014
Longitude:
-122.836929
Date:
1/29/18
RVS and District Wide Assessment Naming Convention:
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School Name: Griffin Creek Elementary School
School District: Medford School District
Building Type:
School
Street Address:
2430 Griffin Creek Rd.
City:
Medford
Latitude:
42.294337
Longitude:
-122.907480
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Hoover Elementary School
School District: Medford School District
Building Type:
School
Street Address:
2323 Siskiyou Blvd.
City:
Medford
Latitude:
42.320630
Longitude:
-122.838840
Date:
01/29/19
RVS and District Wide Assessment Naming Convention:
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School Name: Howard Elementary School
School District: Medford School District
Building Type:
School
Street Address:
286 Mace Rd.
City:
Medford
Latitude:
42.357684
Longitude:
-122.890960
Date:
01/29/19
RVS and District Wide Assessment Naming Convention:
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School Name: Jackson Elementary School
School District: Medford School District
Building Type:
School
Street Address:
630 W. Jackson St
City:
Medford
Latitude:
42.33138
Longitude:
122.88723
Date:
01/25/19
RVS and District Wide Assessment Naming Convention:
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School Name: Jacksonville Elementary School
School District: Medford School District
Building Type:
School
Street Address:
655 Hueners Ln.
City:
Medford
Latitude:
42.317776
Longitude:
-122.957920
Date:
01/29/19
RVS and District Wide Assessment Naming Convention:
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School Name: Jefferson Elementary School
School District: Medford School District
Building Type:
School
Street Address:
333 Holmes Ave.
City:
Medford
Latitude:
42.308698
Longitude:
-122.868848
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Kennedy Elementary School
School District: Medford School District
Building Type:
School
Street Address:
2860 N. Keene Way Dr.
City:
Medford
Latitude:
42.358562
Longitude:
-122.851732
Date:
01/25/19
RVS and District Wide Assessment Naming Convention:
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School Name: Lone Pine Elementary School
School District: Medford School District
Building Type:
School
Street Address:
3158 Lone Pine Rd.
City:
Medford
Latitude:
42.345016
Longitude:
-122.831943
Date:
01/25/19
RVS and District Wide Assessment Naming Convention:
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School Name: Oak Grove Elementary School
School District: Medford School District
Building Type:
School
Street Address:
2838 W. Main St.
City:
Medford
Latitude:
42.324514
Longitude:
-122.909560
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Roosevelt Elementary School
School District: Medford School District
Building Type:
School
Street Address:
1212 Queen Anne Ave.
City:
Medford
Latitude:
42.329925
Longitude:
-122.857287
Date:
01/25/19
RVS and District Wide Assessment Naming Convention:
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School Name: Ruch Community School
School District: Medford School District
Building Type:
School
Street Address:
156 Upper Applegate Rd.
City:
Jacksonville
Latitude:
42.235907
Longitude:
-122.044389
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Washington Elementary School
School District: Medford School District
Building Type:
School
Street Address:
610 S. Peach St.
City:
Medford
Latitude:
42.317013
Longitude:
-122.883029
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Wilson Elementary School
School District: Medford School District
Building Type:
School
Street Address:
1400 Johnson St.
City:
Medford
Latitude:
42.345529
Longitude:
-122.866350
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Hedrick Middle School
School District: Medford School District
Building Type:
School
Street Address:
1501 E. Jackson St.
City:
Medford
Latitude:
42.331838
Longitude:
-122.853064
Date:
01/25/19
RVS and District Wide Assessment Naming Convention:

45 Hawthorne Street, Suite 5, Medford, OR 97504
Grants Pass

· Klamath Falls

·

P 541.500.8588 · ZCSEA.com

· Medford · Oregon City

100

School Name: McLoughlin Middle School
School District: Medford School District
Building Type:
School
Street Address:
320 W. 2nd St.
City:
Medford
Latitude:
42.329159
Longitude:
-122.880897
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Central Medford High School
School District: Medford School District
Building Type:
School
Street Address:
815 S. Oakdale Ave.
City:
Medford
Latitude:
42.316372
Longitude:
-122.872157
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: North Medford High School
School District: Medford School District
Building Type:
School
Street Address:
1900 N. Keene Way
Dr.
City:
Medford
Latitude:
42.347189
Longitude:
-122.850166
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: South Medford High School
School District: Medford School District
Building Type:
School
Street Address:
1551 Cunningham Ave.
City:
Medford
Latitude:
42.304630
Longitude:
-122.893061
Date:
01/28/19
RVS and District Wide Assessment Naming Convention:
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School Name: Medford School District 549C Administration
School District: Medford School District
Building Type:
Admin. Facility
Street Address:
815 S. Oakdale Ave.
City:
Medford
Latitude:
42.315379
Longitude:
-122.872389
Date:
01/29/19
RVS and District Wide Assessment Naming Convention:
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School Name: Distribution Center
School District: Medford School District
Building Type:
Maint/Storage
Street Address:
750 N. Columbus Ave.
City:
Medford
Latitude:
42.331718
Longitude:
-122.889751
Date:
01/30/19
RVS and District Wide Assessment Naming Convention:
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Appendix B: Building Type Definitions
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Table 3-1. Common Building Types
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Wood Light Frames
W1

W1a
(Multistory, Multiunit,
Residential)

These buildings are single- or multiple-family dwellings one or more stories high with plan areas
less than or equal to 3,000 ft2 (280 m2). Building loads are light, and the framing spans are short.
Floor and roof framing consists of wood joists or rafters on wood studs spaced no more than 24 in.
(61 cm) apart. The ﬁrst-ﬂoor framing is supported directly on the foundation system or is raised up
on cripple studs and post-and-beam supports. The foundation is permitted to consist of a variety of
elements. Chimneys, where present, consist of solid brick masonry, masonry veneer, or wood
frame with internal metal ﬂues. Seismic forces are resisted by wood frame diaphragms and shear
walls. Floor and roof diaphragms consist of straight or diagonal lumber sheathing, tongue-andgroove planks, oriented strand board, plywood, or other materials. Shear walls are permitted to
consist of straight or lumber sheathing, plank siding, oriented strand board, plywood, stucco,
gypsum board, particleboard, ﬁberboard, or similarly performing materials. Interior partitions are
sheathed from ﬂoor to ﬂoor with plaster or gypsum board. Older construction often has open-front
garages at the lowest story and is permitted to be split-level.
These buildings are multistory, similar in construction to W1 buildings, but have plan areas on each
ﬂoor of more than 3,000 ft2 (280 m2). Older construction often has open-front garages at the lowest
story.

Wood Frames, Commercial and Industrial
W2
These buildings are commercial or industrial buildings with a ﬂoor area of 5,000 ft2 (465 m2) or
more. There are few, if any, interior walls. The ﬂoor and roof framing consists of wood or steel
trusses, glulam or steel beams, and wood posts or steel columns. The foundation system is
permitted to consist of a variety of elements. Seismic forces are resisted by ﬂexible diaphragms
and exterior walls sheathed with plywood, oriented strand board, stucco, plaster, or straight or
diagonal wood sheathing, or they are permitted to be braced with various forms of bracing. Wall
openings for storefronts and garages, where present, are framed by post-and-beam framing.
Steel Moment Frames
S1
(with Stiff Diaphragms)

S1a
(with Flexible Diaphragms)

Steel Braced Frames
S2
(with Stiff Diaphragms)

These buildings consist of a frame assembly of steel beams and steel columns. Floor and roof
framing is stiff, including cast-in-place concrete slabs or metal deck with concrete ﬁll supported on
steel beams, open web joists, or steel trusses. Seismic forces are resisted by steel moment frames
that develop their stiffness through rigid or semirigid beam–column connections. Where all
connections are moment-resisting connections, the entire frame participates in seismic force
resistance. Where only selected connections are moment-resisting connections, resistance is
provided along discrete frame lines. Columns are oriented so that each principal direction of the
building has columns resisting forces in strong axis bending. Diaphragms consist of rigid
construction that is stiff relative to the frames. The exterior of the structure is permitted to be
concealed; the environmental closure walls consist of any type, including both ductile, ﬂexible
systems, and rigid, nonductile systems (e.g., unreinforced masonry either interior or exterior to the
frame line). Where the interior of the structure is ﬁnished, frames are concealed by ceilings,
partition walls, and architectural column furring. The foundation system is permitted to consist of a
variety of elements.
These buildings are similar to S1 buildings, except that diaphragms are untopped metal deck or
metal deck with lightweight insulating concrete, poured gypsum, wood, or similar nonstructural
topping and are ﬂexible relative to the frames. Support for the diaphragm is permitted to be solid
elements or truss members made of wood and/or metal.
These buildings have a frame of steel columns, beams, and braces. Braced frames develop
resistance to seismic forces by the bracing action of the diagonal members. The braces induce
forces in the associated beams and columns such that all elements work together in a manner
similar to a truss; all element stresses are primarily axial. Diaphragms transfer seismic loads to
braced frames. The diaphragms consist of concrete or metal deck with concrete ﬁll and are stiff
relative to the frames. The foundation system is permitted to consist of a variety of elements.
Three variations in the conﬁguration and design of braced frames exist. These variations are

• Concentrically braced frames: Component work lines intersect at a single point or at multiple
points such that the distance between intersecting work lines (or eccentricity) is less than or
equal to the width of the smallest component connected at the joint.
continues
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• Eccentrically braced frames: Component work lines do not intersect at a single point, and the
distance between the intersecting work lines (or eccentricity) exceeds the width of the smallest
component connecting at the joint. Some of the members are subjected to shear and ﬂexural
stresses because of that eccentricity.
• Buckling-restrained braced frames: Special types of concentrically braced frames where the
steel bracing members are encased within a rigid casing that is intended to prevent buckling of
the steel brace.
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S2a
(with Flexible Diaphragms)
Metal Building Frames
S3

These buildings are similar to S2 buildings, except that diaphragms consist of wood or cold-framed
steel framing; untopped metal deck; or metal deck with lightweight insulating concrete, poured
gypsum, or similar nonstructural topping, and are ﬂexible relative to the frames.
These buildings use transverse steel moment frames. They are one story high, but they
sometimes have mezzanines. The roof and walls consist of lightweight metal, ﬁberglass, or
cementitious panels. The frames are designed for maximum efﬁciency, and the beams and
columns are permitted to consist of either web-tapered or prismatic built-up sections with thin
plates. The frames are built in segments and assembled in the ﬁeld with bolted or welded
joints. Seismic forces in the transverse direction are resisted by the moment frames. Seismic
forces in the longitudinal direction are resisted by wall panel shear elements or rod bracing.
Diaphragm forces are resisted by untopped metal deck, roof panel shear elements, or a system
of tension-only rod bracing. The foundation system is permitted to consist of a variety of
elements.

Dual Frame Systems with Backup Steel Moment Frames and Stiff Diaphragms
S4
These buildings consist of a frame assembly of steel beams and steel columns. The ﬂoor and roof
diaphragms consist of cast-in-place concrete slabs or metal deck with or without concrete ﬁll.
Framing consists of steel beams, open web joists, or steel trusses. Seismic forces are resisted
primarily by either steel braced frames or constructed-in-place shear walls in combination with
backup steel moment frames. These walls are bearing walls where the steel frame does not
provide a complete vertical support system. The steel moment frames are designed to work
together with the steel braced frames or concrete shear walls in proportion to their relative rigidity.
The steel moment frames provide a secondary seismic-force-resisting system based on the
stiffness of the frame and the moment capacity of the beam–column connections. Such moment
frames were typically designed to be capable of resisting 25% of the building’s seismic forces. The
foundation system is permitted to consist of a variety of elements.
Steel Frames with Inﬁll Masonry Shear Walls
S5
This is an older type of building construction that consists of a frame assembly of steel beams
(with Stiff Diaphragms)
and steel columns. The ﬂoor and roof diaphragms consist of cast-in-place concrete slabs or
metal deck with concrete ﬁll and are stiff relative to the walls. Framing consists of steel beams,
open web joists, or steel trusses. Walls consist of inﬁll panels constructed of solid clay brick,
concrete block, or hollow clay tile masonry. Inﬁll walls are permitted to completely encase the
frame members and present a smooth masonry exterior with no indication of the frame. The
seismic performance of this type of construction depends on the interaction between the frame
and inﬁll panels. The combined behavior is more like a shear wall structure than a frame
structure. Solidly inﬁlled masonry panels form diagonal compression struts between the
intersections of the frame members. If the walls are offset from the frame and do not fully
engage the frame members, diagonal compression struts do not develop. The strength of the
inﬁll panel is limited by the shear capacity of the masonry bed joint or the compression capacity
of the strut. The postcracking strength is determined by an analysis of a moment frame that is
partially restrained by the cracked inﬁll. The foundation system is permitted to consist of a
variety of elements.
S5a
These buildings are similar to S5 buildings, except that diaphragms consist of wood sheathing or
(with Flexible Diaphragms) untopped metal deck, or the diaphragms have large aspect ratios and are ﬂexible relative to the
walls.
continues
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Steel Plate Shear Walls
S6

These buildings have a frame of steel columns, beams, and shear walls. Shear walls are
constructed with steel plates with horizontal and vertical boundary elements adjacent to the webs.
The boundary elements are designed to remain essentially elastic under maximum forces that can
be generated by the fully yielded webs. Diaphragms transfer seismic forces to braced frames. The
diaphragms consist of concrete or metal deck with concrete ﬁll and are stiff relative to the shear
walls. The foundation system is permitted to consist of a variety of elements.

Cold-Formed Steel Light-Frame Construction
CFS1
These buildings have cold-formed steel light-frame walls supporting the majority of the lateral
(Shear Wall System)
loads. Floor and roof framing consists of cold-formed steel joists or rafters on cold-formed steel
studs spaced no more than 24 in. (61 cm) apart, wood or cold-formed steel trusses, structural
steel or cold-formed steel beams, and structural steel or cold-formed steel columns. The ﬁrstﬂoor framing is supported directly on the foundation system or is raised up on cripple studs and
post-and-beam supports. The foundation is permitted to consist of a variety of elements.
Chimneys, where present, consist of solid brick masonry, masonry veneer, or cold-formed steel
frame with internal metal ﬂues. Seismic forces are resisted by wood structural panel or metal
deck diaphragms, and wood structural panel sheathed shear walls or steel sheet sheathed
shear walls. Floor and roof sheathing consists of wood structural panels or metal deck. Interior
surfaces are sheathed with plaster or gypsum board. Buildings of this type that have precast
concrete plank diaphragms shall not be permitted to be classiﬁed as this common building type
and shall not be permitted to be evaluated using Tier 1 or Tier 2 procedures.
CFS2
These buildings have cold-formed steel light-frame strap walls supporting the majority of the
(Strap-Braced Wall System) lateral loads. Floor and roof framing consists of cold-formed steel joists or rafters on cold-formed
steel studs spaced no more than 24 in. (61 cm) apart, wood or cold-formed steel trusses,
structural steel or cold-formed steel beams, and structural steel or cold-formed steel columns.
The ﬁrst-ﬂoor framing is supported directly on the foundation system or is raised up on cripple
studs and post-and-beam supports. The foundation is permitted to consist of a variety of
elements. Chimneys, where present, consist of solid brick masonry, masonry veneer, or coldformed steel frame with internal metal ﬂues. Seismic forces are resisted by diaphragms with
wood structural panels or metal deck, and walls with diagonal ﬂat strap bracing. Floor and roof
sheathing consists of wood structural panels or metal deck. Interior surfaces are sheathed with
plaster or gypsum board. Buildings of this type that have precast concrete plank diaphragms shall
not be permitted to be classiﬁed as this common building type and shall not be permitted to be
evaluated using Tier 1 or Tier 2 procedures.
Concrete Moment Frames
C1

Concrete Shear Walls
C2
(with Stiff Diaphragms)

C2a
(with Flexible Diaphragms)

These buildings consist of a frame assembly of cast-in-place concrete beams and columns. Floor
and roof framing consists of cast-in-place concrete slabs, concrete beams, one-way joists, twoway wafﬂe joists, or ﬂat slabs. Seismic forces are resisted by concrete moment frames that
develop their stiffness through monolithic beam–column connections. In older construction, or in
levels of low seismicity, the moment frames are permitted to consist of the column strips of twoway ﬂat slab systems. Modern frames in levels of high seismicity have joint reinforcing, closely
spaced ties, and special detailing to provide ductile performance. This detailing is usually not
present in older construction. The foundation system is permitted to consist of a variety of
elements.
These buildings have ﬂoor and roof framing that consists of cast-in-place concrete slabs,
concrete beams, one-way joists, two-way wafﬂe joists, or ﬂat slabs. Buildings may also have
steel beams, steel columns, cold-formed steel light-frame construction, and concrete slabs for
the gravity framing. Floors are supported on concrete columns or bearing walls. Seismic forces
are resisted by cast-in-place concrete shear walls. In older construction, shear walls are
lightly reinforced but often extend throughout the building. In more recent construction, shear
walls occur in isolated locations, are more heavily reinforced, and have concrete slabs that
are stiff relative to the walls. The foundation system is permitted to consist of a variety of
elements.
These buildings are similar to C2 buildings, except that diaphragms consist of wood sheathing, or
have large aspect ratios, and are ﬂexible relative to the walls.
continues
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Table 3-1 (Continued). Common Building Types
Concrete Frames with Inﬁll Masonry Shear Walls
C3
This is an older type of building construction that consists of a frame assembly of cast-in-place
(with Stiff Diaphragms)
concrete beams and columns. The ﬂoor and roof diaphragms consist of cast-in-place concrete
slabs and are stiff relative to the walls. Walls consist of inﬁll panels constructed of solid clay brick,
concrete block, or hollow clay tile masonry. The seismic performance of this type of construction
depends on the interaction between the frame and the inﬁll panels. The combined behavior is more
like a shear wall structure than a frame structure. Solidly inﬁlled masonry panels form diagonal
compression struts between the intersections of the frame members. If the walls are offset from the
frame and do not fully engage the frame members, the diagonal compression struts do not develop.
The strength of the inﬁll panel is limited by the shear capacity of the masonry bed joint or the
compression capacity of the strut. The postcracking strength is determined by an analysis of a
moment frame that is partially restrained by the cracked inﬁll. The shear strength of the concrete
columns, after racking of the inﬁll, is permitted to be limited by the semiductile behavior of the
system. The foundation system is permitted to consist of a variety of elements.
C3a
These buildings are similar to C3 buildings, except that diaphragms are ﬂexible and consist of
(with Flexible Diaphragms) wood sheathing or untopped metal deck or have large aspect ratios and are ﬂexible relative to the
walls.
Precast or Tilt-Up Concrete Shear Walls
PC1
These buildings have precast concrete perimeter wall panels and often, interior walls, that are
(with Flexible Diaphragms) typically cast on site and tilted into place. The panels are interconnected by weldments, cast-inplace concrete pilasters, or collector elements. Floor and roof framing consists of wood joists,
glulam beams, steel beams, or open web joists. Framing is supported on interior steel or wood
columns and perimeter concrete bearing walls. The ﬂoors and roof consist of wood sheathing or
untopped metal deck. Seismic forces are resisted by the precast concrete perimeter wall panels.
Wall panels are permitted to be solid or have large window and door openings that cause the
panels to behave more as frames than as shear walls. In older construction, wood framing is
attached to the walls with wood ledgers. The roof framing is permitted to have tension-capable
connections between elements. The foundation system is permitted to consist of a variety of
elements.
PC1a
These buildings are similar to PC1 buildings, except that diaphragms consist of precast elements,
(with Stiff Diaphragms)
cast-in-place concrete, or metal deck with concrete ﬁll and are stiff relative to the walls.
Precast Concrete Frames
PC2
(with Shear Walls)

PC2a
(without Shear Walls)

These buildings consist of a frame assembly of precast concrete girders and columns with the
presence of shear walls. Floor and roof framing consists of precast concrete planks, tees, or
double-tees supported on precast concrete girders and columns, some or all of which are permitted
to be pre- or post-tensioned. Seismic forces are resisted by precast or cast-in-place concrete shear
walls, which are permitted to also bear gravity loads. Diaphragms consist of precast elements
interconnected with welded inserts, cast-in-place closure strips, or reinforced concrete topping
slabs. The foundation system is permitted to consist of a variety of elements.
These buildings are similar to PC2 buildings, except that concrete shear walls are not present.
Seismic forces are resisted by precast concrete moment frames that develop their stiffness through
beam–column joints rigidly connected by welded inserts or cast-in-place concrete closures.
Diaphragms consist of precast elements interconnected with welded inserts, cast-in-place closure
strips, or reinforced concrete topping slabs. The foundation system is permitted to consist of a
variety of elements.

Reinforced Masonry Bearing Walls with Flexible Diaphragms
RM1
These buildings have bearing walls that consist of reinforced brick or concrete block masonry.
The ﬂoor and roof framing consists of steel or wood beams and girders, cold-formed steel lightframe construction, or open web joists and are supported by steel, wood, or masonry columns.
Seismic forces are resisted by the reinforced brick or concrete block masonry shear walls.
Diaphragms consist of straight or diagonal wood sheathing, plywood, or untopped metal deck
and are ﬂexible relative to the walls. The foundation system is permitted to consist of a variety of
elements.
continues
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Reinforced Masonry Bearing Walls with Stiff Diaphragms
RM2
These building are similar to RM1 buildings, except that the diaphragms consist of metal deck with
concrete ﬁll, precast concrete planks, tees, or double-tees, with or without a cast-in-place concrete
topping slab and are stiff relative to the walls. The ﬂoor and roof framing is supported on interior
steel or concrete frames or interior reinforced masonry walls. The foundation system is permitted to
consist of a variety of elements.
Unreinforced Masonry Bearing Walls
URM
These buildings have perimeter bearing walls that consist of unreinforced clay brick, stone, or
(with Flexible Diaphragms) concrete masonry. Interior bearing walls, where present, also consist of unreinforced clay brick,
stone, or concrete masonry. In older construction, ﬂoor and roof framing consists of straight or
diagonal lumber sheathing supported by wood joists, which, in turn, are supported on posts and
timbers. In more recent construction, ﬂoors consist of structural panel or plywood sheathing rather
than lumber sheathing. The diaphragms are ﬂexible relative to the walls. Where they exist, ties
between the walls and diaphragms consist of anchors or bent steel plates embedded in the mortar
joints and attached to framing. The foundation system is permitted to consist of a variety of
elements.
URMa
These buildings are similar to URM buildings, except that the diaphragms are stiff relative to the
(with Stiff Diaphragms)
unreinforced masonry walls and interior framing. In older construction or large, multistory buildings,
diaphragms consist of cast-in-place concrete. In levels of low seismicity, more recent construction
consists of metal deck and concrete ﬁll supported on steel framing. The foundation system is
permitted to consist of a variety of elements.

3.2.5.2 Shared Element Condition. Data shall be collected on
adjacent structures that share common vertical- or seismic-forceresisting elements with the building to permit investigation of the
implications of the adjacent structure’s inﬂuence on the performance of the investigated building in accordance with the
selected evaluation procedure.
3.2.5.3 Hazards from Adjacent Buildings. Data on hazards
posed to the subject building by adjacent buildings and their elements shall be collected to permit consideration of their potential
to damage the subject building as a result of an earthquake. If
there is a potential for such hazards from an adjacent building, the
Authority Having Jurisdiction over the subject building shall be
informed of the effect of such hazards on achieving the selected
Performance Objective.
3.3 BENCHMARK BUILDINGS
Buildings designed and constructed or evaluated in accordance
with the benchmark provisions of this section shall be deemed to
comply with the provisions of this standard for the Structural
Performance Levels indicated. However, an evaluation of nonstructural elements in accordance with Section 17.19 shall be
performed where required by this standard.
This section shall consider the provisions under which the
structure was originally designed, retroﬁtted, or previously evaluated. Buildings that have been fully retroﬁtted shall be evaluated
using the standards used for the retroﬁt, not the original design
provisions. The edition of a design code or provisions or the
retroﬁt standard that sets the benchmark year shall be as indicated
in Table 3-2 for Life Safety performance for the BSE-1E Seismic
Hazard Level and Table 3-3 for Immediate Occupancy performance for the BSE-1E Seismic Hazard Level. Buildings that
satisfy the benchmark criteria in Table 3-2 shall be deemed to
comply with Collapse Prevention performance for the BSE-2E
Seismic Hazard Level.
The design professional shall document the evidence used to
determine that the building complies with the provisions of this

section. The existing building shall comply with Sections 3.3.1
through 3.3.4. If the building is determined to be noncompliant
with any of these sections or compliance cannot be determined,
the structure does not meet the Benchmark Building provisions
of this section.
3.3.1 Existing Documents. Review of the record drawings of
the structure shall be performed to conﬁrm that the primary
elements of the seismic-force-resisting system and their detailing
were intended to be designed in accordance with the applicable
provisions listed in Tables 3-2 or 3-3.
3.3.2 Field Veriﬁcation. Field veriﬁcation shall be performed
to conﬁrm that the building was constructed in general conformance with record drawings and that no modiﬁcations have been
made that signiﬁcantly affect the expected performance of the
lateral-force-resisting system.
3.3.3 Condition Assessment. Field veriﬁcation conﬁrms
that signiﬁcant deterioration of structural materials has not
occurred.
3.3.4 Geologic Site Hazards. There shall be no liquefaction,
slope failure, or surface fault rupture hazard present at the
building site. Alternatively, if such a hazard is present, the
hazard has been mitigated by the design of the lateral-forceresisting system, including foundations.
3.4 EVALUATION AND RETROFIT PROCEDURES
Seismic evaluation or retroﬁt of the building shall be performed
to demonstrate compliance with the selected Performance Objective in accordance with the requirements of the following
sections. Section 3.4.1 covers the limitations on the use of the
Tier 1 and Tier 2 procedures. Section 3.4.2 addresses the Tier 1
screening procedure for evaluation. Section 3.4.3 addresses the
Tier 2 deﬁciency-based procedures for evaluation and retroﬁt.
Section 3.4.4 addresses the Tier 3 systematic procedures for
evaluation and retroﬁt.
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FEMA 356e (2000)/
ASCE 41e

Seismic Evaluation or Retroﬁt Provisions

Note: NBC = National Building Code. SBC = Standard Building Code. UBC = Uniform Building Code. IBC = International Building Code. NEHRP = FEMA 368 and 369,
NEHRP Recommended Provisions for the Development of Seismic Regulations for New Buildings (BSSC 2000), FEMA 178, FEMA 310, FEMA 356, ASCE 31-03, ASCE 41-06,
and ASCE 41-13.
a
Building type refers to one of the common building types deﬁned in Table 3-1.
b
Buildings on hillside sites shall not be considered Benchmark Buildings.
c
For buildings in Very Low Seismicity, the benchmark provisions shall be limited to the IBC, FEMA 310/ASCE 31, and FEMA 356/ASCE 41.
d
Life Safety Structural Performance Level for the seismic hazard as deﬁned by those provisions.
e
Life Safety Structural Performance Level for the BSE-1 seismic hazard as deﬁned by those provisions.
f
No benchmark year; buildings shall be evaluated using this standard.
g
Steel moment-resisting frames and eccentrically braced frames with links adjacent to columns shall comply with the 1994 UBC Emergency Provisions, published September/
October 1994, or subsequent requirements.
h
Cold-formed steel shear walls with wood structural panels only.
i
Flat slab concrete moment frames shall not be considered Benchmark Buildings.

Wood frame, wood shear panels (Types W1 and W2)
Wood frame, wood shear panels (Type W1a)
Steel moment-resisting frame (Types S1 and S1a)
Steel concentrically braced frame (Types S2 and S2a)
Steel eccentrically braced frame (Types S2 and S2a)
Buckling-restrained braced frame (Types S2 and S2a)
Metal building frames (Type S3)
Steel frame with concrete shear walls (Type S4)
Steel frame with URM inﬁll (Types S5 and S5a)
Steel plate shear wall (Type S6)
Cold-formed steel light-frame construction—shear wall
system (Type CFS1)
Cold-formed steel light-frame construction—strap-braced wall
system (Type CFS2)
Reinforced concrete moment-resisting frame (Type C1)i
Reinforced concrete shear walls (Types C2 and C2a)
Concrete frame with URM inﬁll (Types C3 and C3a)
Tilt-up concrete (Types PC1 and PC1a)
Precast concrete frame (Types PC2 and PC2a)
Reinforced masonry (Type RM1)
Reinforced masonry (Type RM2)
Unreinforced masonry (Type URM)
Unreinforced masonry (Type URMa)
Seismic isolation or passive dissipation

Building Type

a,b,c

Building Seismic Design Provisions

Table 3-2. Benchmark Building Codes and Standards for Life Safety Structural Performance at BSE-1E

Downloaded from ascelibrary.org by Vanessa Taylor on 07/09/18. Copyright ASCE. For personal use only; all rights reserved.

Table 3-3. Benchmark Building Codes and Standards for Immediate Occupancy Structural Performance at BSE-1E
Seismic Evaluation or Retroﬁt Provisions

a,b
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Building Type

Wood frame, wood shear panels (Types W1 and W2)
Wood frame, wood shear panels (Type W1a)
Steel moment-resisting frame (Types S1 and S1a)
Steel concentrically braced frame (Types S2 and S2a)
Steel eccentrically braced frame (Types S2 and S2a)
Buckling-restrained braced frame (Types S2 and S2a)
Metal building frame (Type S3)
Steel frame with concrete shear walls (Type S4)
Steel frame with URM inﬁll (Types S5 and S5a)
Steel plate shear wall (Type S6)
Cold-formed steel light-frame construction—shear wall system (Type CFS1)
Cold-formed steel light-frame construction—strap-braced wall system (Type CFS2)
Reinforced concrete moment-resisting frame (Type C1)f
Reinforced concrete shear walls (Types C2 and C2a)
Concrete frame with URM inﬁll (Types C3 and C3a)
Tilt-up concrete (Types PC1 and PC1a)
Precast concrete frame (Types PC2 and PC2a)
Reinforced masonry (Type RM1)
Reinforced masonry (Type RM2)
Unreinforced masonry (Type URM)
Unreinforced masonry (Type URMa)
Seismic isolation or passive dissipation

FEMA 310c (1998e)/
ASCE 31c

FEMA 356d (2000)/
ASCE 41d

1998
1998
1998
1998

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

e
e

1998
1998
1998
e
e

e

e

e

1998
1998
1998
1998
1998
1998
1998

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

e

1998
e

Sources: FEMA 310, FEMA 356, ASCE 31-03, ASCE 41-06, and ASCE 41-13.
a
Building type refers to one of the common building types deﬁned in Table 3-1.
b
Buildings on hillside sites shall not be considered Benchmark Buildings.
c
Immediate Occupancy Structural Performance Level for the seismic hazard as deﬁned by those provisions.
d
Immediate Occupancy Structural Performance Level for the BSE-1 seismic hazard as deﬁned by those provisions.
e
No benchmark year; buildings shall be evaluated using this standard.
f
Flat slab concrete moment frames shall not be considered Benchmark Buildings.

A building deﬁned as one of the common building types, or
those buildings that have seismic isolation or supplemental
energy dissipation systems installed, that meet the requirements
of Section 3.3, Benchmark Buildings, shall be deemed to meet
the structural performance objective as deﬁned in that section.
The nonstructural performance must still be evaluated.
3.4.1 Limitations on the Use of Tier 1 and Tier 2 Evaluation
and Retroﬁt Procedures. The Tier 1 screening and Tier 2
deﬁciency-based procedures shall only be used with a
Performance Objective that satisﬁes at least one of the
following conditions:
1. The Performance Objective involves a Seismic Hazard
Level less than or equal to BSE-1E with a Structural
Performance Level up to and including Immediate Occupancy (S-1) and/or a Nonstructural Performance Level up
to and including Position Retention (N-B).
2. The Performance Objective involves a Seismic Hazard
Level greater than BSE-1E but less than or equal to
BSE-2E with a Structural Performance Level up to and
including Life Safety (S-3) and/or a Nonstructural Performance Level up to and including Life Safety (N-C).
The selected Seismic Hazard Level shall be compared to BSE1E or BSE-2E by comparing the respective values of SS and S1.

In addition, the Tier 1 and Tier 2 procedures shall only be used
for buildings that conform to the limitations of Table 3-4 and of
Section 3.4.1.1 or 3.4.1.2.
In many cases, deﬁciency-based retroﬁt represents a costeffective improvement in seismic performance, and it often
requires less detailed evaluation or partial analysis to qualify
for a speciﬁc performance level. Partial Retroﬁt Objective measures, which target high-risk building deﬁciencies such as
parapets and other exterior falling hazards, are included as
deﬁciency-based techniques. Partial Retroﬁt Objective measures
need not be limited to buildings that conform to the limitations of
Table 3-4. Acceptance of the speciﬁc partial retroﬁt method for
regulatory purposes depends on the Authority Having Jurisdiction.
Regardless of whether it is permitted for use, the Tier 1
screening in Chapter 4 is a good starting point for the identiﬁcation of potential deﬁciencies for any building type covered here
and being evaluated using this standard.
3.4.1.1 Buildings Conforming to One of the Common Building
Types. Where a building conforms to one of the common building
types contained in Table 3-1, the limitations in Table 3-4 with
regard to building size, Structural Performance Level, and Level of
Seismicity determine whether the Tier 1 screening and Tier 2
deﬁciency-based procedures are allowed to demonstrate compliance with the Performance Objectives of this standard.
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