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1.0 Executive Summary 
 
The Silver Falls School District (District) is centrally located in Silverton, Oregon in Marion 
County, approximately 14 miles east of Salem, Oregon.  The District operates thirteen 
schools located within the community including the property of interest, Eugene Field 
Elementary School.  The District has retained ZCS Engineering, Inc. (ZCS) to perform a 
facility evaluation at Eugene Field Elementary School that provides the District with an 
objective, comprehensive analysis of the condition of the existing facilities on site. 
 
Eugene Field Elementary School is located at 410 Water Street in Silverton, Oregon (Figure 
1 – Vicinity Map).  The campus houses several structures constructed between 1921 and 
1973.  They include the original 1921 school building and gymnasium, a classroom addition, 
a 1973 play structure, and a 1953 stand-alone boiler room.  Additionally, three modular 
buildings are present on the site.  For a large portion of the school’s life major maintenance 
and capital improvements have been deferred so many of the original building systems are 
still in service. 
 
The evaluation of the school indicates that substantial upgrades to the structure itself and 
interior and exterior building systems would be required to support long-term continued use 
of Eugene Field as a warm, safe, and dry learning environment.  Current shortcomings at 
the existing campus include, but are not limited to: 

 Deficient structural systems that would result in unsafe structural performance during 
a code seismic event 

 Limited capacity for growth 

 Lack of on-site parking and circulation 

 Considerably less playground area than what is typically programmed for elementary 
schools of similar capacity 

 Deterioration of exterior building envelope features 

 Heavily worn residential grade restroom and kitchen fixtures 

 Many building features do not comply with current accessibility regulations 

 Lack of an air circulation system 

 Insufficient power outlets considering current demand for technology in the 
classroom 

 
The balance of the report provides specific details regarding the construction of the school 
and a system-by-system review of the school’s current condition. 
 
Cost budgeting models were prepared for the following options;  
 

 Renovate Eugene Field to provide a safe, warm and dry environment that would 
satisfy the current facility needs of the District  

            Planning Level Estimate:  $10.9 million  

 Replace Eugene Field with a new, but comparable facility  
Planning Level Estimate $12.4 million 

 Replace Eugene Field with state-of-the art facility designed based on contemporary 
trends in teaching and learning space 

Planning Level Estimate: $14.7 million 
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While the cost of the major renovation is less than the cost of the two replacement options, 

the District would still be left with a school that was built in 1921, and the functional 

limitations that go along with it, for approximately 88% of the cost of a new school. 

Thoughtful consideration must be given by all stakeholders to the financial, logistical, and 

educational factors in planning for the future of this facility.   
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2.0 Project Introduction 
 
Silver Falls School District (District) is centrally located in Silverton, Oregon in Marion 
County, approximately 14 miles east of Salem, Oregon.  Eugene Field Elementary School is 
located at 410 Water Street in Silverton, Oregon (Figure 1 – Vicinity Map). 
 
The District has retained ZCS Engineering, Inc. (ZCS) to perform a facility evaluation at 
Eugene Field Elementary School.  The purpose of the evaluation is provide the District with 
an objective, comprehensive analysis of the condition of the existing facilities on site.  This 
work was conducted at the request of Andy Bellando, Superintendent, under an engineering 
services contract between the District and ZCS. 
 

 2.1 Scope of Work 
 

The scope of work for this project consists of the following tasks: 
 Coordinate and attend kick-off meeting with District to determine facility needs 
 Review original building construction drawings and perform facilities tour to visually 

evaluate building systems 
 Perform code analysis (i.e. ADA, fire and life safety, etc.) and identify deficiencies  
 Evaluate existing building envelope package (energy efficiencies, roofing, windows 

etc.) and identify deficiencies 
 Evaluate existing building structural elements for adequacy (i.e. dead load, snow 

load, live load, wind/seismic loads, etc.) and identify deficiencies 
 Perform cursory evaluation of mechanical, electrical, plumbing systems with building 

operations and maintenance staff and identify deficiencies 
 Evaluate existing school functionality with respect to contemporary learning 

environments 
 Review results of District supplied ‘Thoughtstream’ information and incorporate the 

perceived community values into the recommendations for Eugene Field 
 Prepare three cost budgeting models for modifications and replacement 
 Review cost budgeting models with a licensed contractor to develop final budgeting 

recommendations 
 Provide final facilities evaluation and recommendations report for facility planning 

use by the District. 
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3.0 Structural Evaluation 
 
 3.1 Introduction 
 

As a portion of the overall building evaluation, ZCS Engineering, Inc. (ZCS) was tasked with 
evaluating the lateral force resisting systems in the facility.  The structures reviewed in our 
analysis include the original 1921 elementary school, the attached classroom addition, and 
the covered play structure that was built around 1973.  The year the classroom addition was 
constructed is unknown. 

Additional structures on site include three modular buildings and a stand-alone boiler room.  
The modular buildings have not been included in this portion of the report because modern 
modular structures are structurally independent, redundant in nature, and generally 
constructed in accordance with the intent of current building codes.  The boiler room is a 
structurally independent building constructed using cast-in-place concrete for all structural 
elements. The boiler room structure was not included in the scope of this evaluation as it is 
not accessible to students. 
 

 3.2 Inspection Process 
 

The following sections detail the inspection process: 

 Compile all relevant information from District personnel for facility evaluation 

 Review available as-constructed building information prior to site visit 

 Compile relevant seismic checklists 

 Organize site visit and inspection 

 Arrive on-site and execute pre-inspection phase in order to understand facility layout 
and identify possible deficiencies 

 Perform site inspection through each structurally independent portion of the building 
in order to obtain relevant information and note obvious deficiencies 

 Photograph deficiencies and facility interior layout during site inspection 

 Document structural framing methods used for each building during site inspection 

 Perform facility exterior walk-around in order to obtain complete exterior 
photographic documentation 

 Perform a seismic evaluation of the existing facility and determine deficiencies. 
 

3.3 Building Summaries 
 
The main structure consists of three separate systems of construction that were built at 
different times and/or were constructed using different materials and systems.  For that 
reason, we have separated each portion of the building for our analysis.  A fourth building, 
an outside covered play structure, was also evaluated and is a stand-alone building.  The 
following section outlines each of the existing facilities, or portions thereof, based on their 
independent structural systems.  The descriptions below were gathered from site 
observations on November 11, 2013 and the review of existing construction documents 
provided. 
 
The current building known as Eugene Field Elementary School was originally constructed 
around 1921.  The original facility consists of a main classroom wing with an approximate 
footprint of 17,770 square feet and a gymnasium with an approximate footprint of 7,230 



Silver Falls School District  January 15, 2014 
Eugene Field Elementary School Facility Evaluation Project No: P-1838-13 

 

 524 Main Street, Suite 2, Oregon City, Oregon  97045    •    T: 503.659.2205    •    F: 503.659.2433 5 

Klamath Falls   •   Oregon City   •   Grants Pass 

square feet.  This facility underwent one major classroom wing addition at an unknown time 
with an approximate footprint of 9,990 square feet, and a structurally independent play 
structure was added adjacent to the gymnasium around 1973 with an approximate footprint 
of 9,380 square feet (Figure 2 – Aerial Image). 
 
Information provided during the pre-inspection phase suggested that needed maintenance 
and improvements were not performed for a substantial portion of the life of each building.  
The lack of maintenance has yielded an aging facility that is now in need of attention. 
 
3.3.1 Original Classroom Wing – Building A 
         (1921 Elementary School) 
 

The classroom wing of the original structure is a single story building with an 
approximate footprint of 17,770 square feet (Figure 3 – Classroom Wing Front 
Elevation).  The building currently houses classrooms, the school office, principal’s 
office, storage, and restrooms. 
 
The building is constructed with 8-inch thick unreinforced clay tile (URM) walls.  The roof 
framing consists of dimensional lumber rafters and straight sheathing (Figure 4 – Typical 
Classroom Framing). The mansard roof framing is supported by a combination of URM 
exterior bearing walls, wood framed interior bearing walls, and posts to ceiling joists 
below.  The majority of the exterior walls contain windows that run from approximately 3-
feet above finished floor to the underside of the roof structure.  These windows are 
present along the majority of the exterior wall lines. 
 
The structure’s gravity load elements bear on a cast-in-place concrete foundation around 
the perimeter and a post and beam system with dimensional lumber floor joists and 
concrete footings between bearing lines within the building footprint.  
 
Two additional classrooms, which are not depicted in the original construction 
documents, are present at the end of the structure. Typical evidence of building addition 
efforts were not observed suggesting that the floor plan may have been expanded during 
construction and not formally documented upon completion. 

 
3.3.2 Original Gymnasium – Building B 
    (1921 Elementary School) 
 

The gymnasium was built during the same period of time with similar construction 
materials and methods as the immediately adjacent classroom wing (Figure 5 – 
Gymnasium).  The structure is approximately 7,230 square feet and has a mezzanine 
along the full length of two of the perimeter walls.  On the ground floor, the gym can be 
accessed from the adjacent classroom building or from the outside play area.  A stage is 
located at the south end of the structure, and has its own access into the adjacent 
classroom building.  There is a partial basement located beneath the stage, which 
houses storage and the custodial office.  The walls in the gymnasium are substantially 
taller than the roofs of the adjacent buildings.   

The roof of the gymnasium consists of built-up dimensional lumber girder trusses.  The 
built-up trusses clear span the width of the gym and support dimensional lumber purlins 
and straight sheathed decking (Figure 6 – Gymnasium Framing).  The roof framing at 
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the stage consists of a similar system but with a tighter truss spacing and a slightly 
different truss design.  The perimeter walls consist of 16-inch thick URM walls and the 
roof trusses are individually supported by URM pilasters along the east and west walls.  
Window openings exist between the pilasters. The east wall window bays have been in-
filled with light timber framing, while the western window bays have not.    

The floor framing consists of dimensional lumber floor joists with diagonal sheathing.  
The floor joists are supported by a post and beam system.  Concrete stemwalls with 
continuous concrete footings are present along the perimeter.  The mezzanine floor is 
framed with dimensional lumber and also forms the ceiling for the classroom wing 
corridor.  Along the north side of the gymnasium, the mezzanine is suspended over the 
gymnasium floor; this portion of mezzanine is supported by one of the roof trusses 
above. 

3.3.3 Classroom Wing Addition – Building C 
    (Date Unknown) 

The addition to the school is located the north side of the original classroom building and 
gymnasium (Figure 7 – Classroom Wing Addition).  The addition consists of 
approximately 9,990 square feet of classrooms, restrooms, storage, library, and 
connecting hallways.  This addition houses a partial basement of approximately 4,340 
square feet, which consists of a learning area, offices, special education resource room, 
and kitchen space.  The basement can be accessed via an interior stairwell or from an 
exterior covered ramp that is located near the outside playground. 

The roof is constructed in a manner similar to that of the original classroom portion of the 
school.  Roof framing members are made up of dimensional lumber rafters and straight 
sheathing and are supported by cast-in-place concrete bearing walls (Figure 8 – 
Classroom Wing Addition Framing).  The concrete bearing walls are approximately 14-
feet tall and 10-inches thick.  The new addition attempts to match the window pattern 
present on the original school which has large window bays along the exterior wall lines.  

The foundation consists of concrete footings, stemwalls, and at the basement, concrete 
retaining walls.  The basement floor is slab-on-grade, while the upper story and 
remainder of the addition are constructed with a post and beam system and dimensional 
lumber floor joists similar to the original building. 

As part of the original design of the addition, the northeastern-most wall was constructed 
out of timber in order to accommodate a future extension of the building that was never 
constructed. 

3.3.4 Play Structure  
    (1973 Addition) – Building D 

The covered play structure is approximately 9,380 square feet in area and is located 
roughly 12-feet northeast of the gymnasium (Figure 9 – Covered Play Area).  One corner 
of the play structure is in-filled with wood studs between post bays, creating a storage 
shed.  
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Roof framing members consist of a built-up 2x dimensional lumber beam and truss 
hybrid system, along with 2x roof purlins supporting straight sheathed decking.  The 
built-up roof beam-truss system bears on posts below (Figure 10 – Covered Play Area 
Framing).  Additional diagonal braces have been added in an attempt to strengthen the 
lateral system and reduce the stresses in the beams and truss bottom chords. 

The structure has an exterior pavement floor surface and is supported below grade with 
concrete footings. 

 
 3.4 Structural Evaluation 
 

The following outlines an evaluation of the existing structural components of the building.  
The evaluation includes site observations of the existing structural elements and follows 
the guidelines outlined in the American Society of Civil Engineer’s “Seismic Evaluation of 
Existing Buildings – ASCE 31-03”.  This manual is accepted by the Oregon Structural 
Specialty Code (OSSC) as an evaluation tool for existing buildings per section 3401.5 - 
Alternative Compliance and Statewide Alternate Method No. OSSC 08-05.  Per ASCE 
31-03 a Tier 1 evaluation has been performed.  The purpose of a Tier 1 evaluation is to 
provide “Quick Checks” to properly evaluate a building and determine deficiencies 
related to the lateral resisting elements.  
 
It is the intent of the District, as part of this study, to determine the structural deficiencies 
of the building as compared to current prescribed loading and detailing requirements for 
lateral (wind/seismic) loading.  Section 3.4.1 outlines the existing lateral structural 
systems and is followed by Section 3.4.2, which outlines the structural deficiencies found 
during the evaluation.   
 
Lateral resisting systems work in conjunction with gravity framing systems. As such, the 
existing gravity framing system was also evaluated for structural deficiencies. Section 
3.4.3 outlines the existing gravity system and its structural deficiencies found during the 
evaluation. 

 
3.4.1 Lateral Resisting Systems 

 
As described in Section 3.3, the structures on the site have been broken into four 
buildings for the purpose of analysis.  In addition to the main elementary school building, 
the covered play structure has been evaluated.  The following outlines the structural 
lateral resisting systems for each portion of the facility. 

 Building A 

The lateral resisting system for the classroom portion of the original building consists of 
unreinforced clay tile (URM) perimeter shearwalls supporting dimensional lumber roof 
rafters and straight sheathing.  The URM perimeter walls contain a substantial amount of 
windows, leaving narrow shear piers to resist the lateral forces.  The roof diaphragm 
consists of straight sheathed 1x decking.  Interior wood framed corridor and classroom 
separation walls also provide lateral resistance.  Attachments of the roof framing to the 
perimeter walls, which prevents the walls from separating from the roof framing and 
transfer in-plane forces into the walls, are not present. 
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Building B 

The lateral load resisting system for the gymnasium consists of unreinforced clay tile 
(URM) shear walls and light timber roof and floor diaphragms.  The roof diaphragm 
consists of straight sheathed 1x decking supported by purlins and site-built girder 
trusses.  The attachment of the roof framing to the perimeter URM walls that prevents 
the walls from separating from the roof framing is present at the attachment of the truss 
connection points but is not present continuously along the diaphragm boundaries.  
Additionally, no in-plane connections are present to transfer diaphragm forces into the 
URM walls.  The floor diaphragm consists of ¾-inch diagonal sheathing. Attachment of 
the diaphragm to the perimeter bearing walls could not be verified through visual 
inspection or through review of the as-constructed documents.     

Building C 

The lateral load resisting system for the majority of the classroom addition consists of 
cast-in-place concrete walls in the north-south direction. In one location along the east 
wall an exterior, wood-framed plywood shearwall is present.  Interior wood-framed 
shearwalls also provide lateral resistance.  All shear walls support a timber roof 
diaphragm.  The roof diaphragm consists of straight sheathed 1x decking.  The 
connection between the roof diaphragm and the top of wall plate to resist in-plane 
loading was not observable and was not noted in the as-constructed plans; however, a 
direct in-plane attachment from the wall top plate to the top of wall was observed and 
also noted in the drawings.  At the connection to the existing gymnasium a wood ledger 
bolted to the gym wall provides attachment of the diaphragm.  Out-of-plane attachment 
of the roof framing to the perimeter walls, which prevents the walls from separating from 
the roof framing, is not present. 

Building D 

The lateral load resisting system for the covered play structure consists of knee braced 
posts that have been strengthened with plywood gusset plates.  The roof diaphragm 
consists of 1x6 straight sheathing nailed perpendicularly to 2x8 rafters.  The roof 
diaphragm is attached to roof beams and laterally braced posts.  It appears that this 
system was intended to resist lateral forces.  However, there does not appear to be an 
adequate connection between the knee braces and gravity framing elements. 

3.4.2 Lateral Resisting Element Deficiencies  

The following lateral resisting element deficiencies are based on visual observations of 
the existing structural elements and the structural analysis performed during the Tier 1 
check of the ASCE 31-03.  The Tier 1 checklists are attached in Appendix B.  The 
following outlines the deficiencies for each portion of the facility. 

 Building A 

The building is located directly adjacent to the gymnasium (Building B), which is taller 
but was constructed similarly.  This will result in the two buildings moving independently 
of one another, and in different magnitudes, during a seismic event.  This typically 
results in damage from building impact along the marriage line.  The taller building will 
have a higher story drift than the shorter building, which will cause the walls of the taller 
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building to collide with the roof structure of the lower building.  The walls, as currently 
constructed, are not detailed to resist this action, which can result in structural collapse. 

The URM walls do not provide adequate strength to resist seismic forces.  The exterior 
walls have a large number of window bays increasing the necessary shear resistance in 
the wall panels present. URM walls are extremely limited in the amount of shear stress 
that they can resist.  As such, this building is not within code allowable limits for shear 
resistance as shown in the Tier 1 checklist.  As a result, the original building does not 
possess a reliable lateral force resisting system. Additionally, the URM walls show signs 
of distress along the southeast exterior wall. 

The URM wall’s height- to-thickness ratios do not fall within the allowable proportional 
limits for non-slender walls.  Allowable proportional limits are set to indicate if a wall is 
slender or non-slender.  Slender URM walls are particularly susceptible to out-of-plane 
collapse, thus not permitted by code.  

The roof framing is not properly anchored to the URM walls to resist out-of-plane 
shaking forces which could result in the walls separating from the roof framing and 
partial roof collapse. 

Direct in-plane connection of the shear walls to the diaphragm was not able to be 
verified through the construction drawings, nor verified in the field.  A code event could 
result in the walls and diaphragm moving independently of one another, resulting in a 
partial roof collapse. 

The roof diaphragm does not have continuous cross ties between diaphragm chords in 
either direction due to the mansard construction and stepped ceiling heights.  The roof 
rafters are not continuous across the width of the building and strapping at splice 
locations is not present.  There is no blocking perpendicular to the roof rafters. 

The straight sheathed roof diaphragm does not meet the prescribed span requirements 
to provide a reliable lateral resisting system.  The roof may deflect more than intended 
which could result in serious wall damage. 

There is observable water damage to portions of the roof, resulting in deterioration of 
roof diaphragm components. 

The exterior longitudinal URM walls are supported using timber shear walls.  For walls 
greater than 12-feet this is not an acceptable practice.  The timber shear walls do not 
provide adequate support to resist the loading induced by the heavy URM walls. 

Interior shearwalls in the transverse direction are not supported by an adequate 
foundation, forcing the floor diaphragm to carry the shear loads.  The floor diaphragm 
cannot support these loads at its current span, resulting in partial structural collapse.  

Building B 

This building is located directly adjacent to Building A and Building C. The gymnasium is 
taller than both adjacent buildings and was constructed in a different manner than 
Building C.  The differences in height and construction will result in the buildings moving 
independently of one another, and in different magnitudes, during a seismic event.  This 
will cause the walls of the gymnasium to collide with the lower roofs.  The walls, as 
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currently constructed, are not detailed to resist this action which can result in structural 
collapse. 

The URM wall’s height-to-thickness ratios do not fall within the allowable proportional 
limits for non-slender walls.  Allowable proportional limits are set to indicate if a wall is 
slender or non-slender.  Slender URM walls are particularly susceptible to out-of-plane 
buckling and collapse, and thus are not permitted by code.  

Large corridor and door openings along the perimeter of the structure have resulted in 
the presence of very narrow wall sections adversely affecting the structure’s ability to 
resist lateral loads.   

The main floor has a significant number of windows around the perimeter, preventing the 
building from meeting allowable Tier 1 shear stress requirements.  Lack of shear stress 
resistance will cause the brittle URM walls to crack and fail during a lateral event.   

The roof framing is not properly anchored to the URM walls to resist out-of-plane 
shaking forces which could result in the walls separating from the roof framing, resulting 
in structural collapse. 

Direct in-plane connection of the shear walls to the diaphragm was not able to be 
verified outside of the truss connections through the construction drawings or through 
observation.  A code event could result in the walls and diaphragm moving 
independently of one another, resulting in roof collapse. 

The straight sheathed roof diaphragm does not meet the prescribed span requirements, 
nor does it meet the prescribed length-to-width ratio required in order to provide a 
reliable lateral resisting system.  The roof may deflect more than intended which could 
result in serious wall damage. 

Water infiltration was observed at the roof diaphragm decking, which may result in 
damage to the roof diaphragm if left unrepaired. 

Deterioration of URM wall units was observed, which may result in lower performance 
levels during a seismic event.  The mortar between units is easily scraped away in 
locations adjacent to windows, which indicates that the bond strength between units is 
weakening. 

The interior mezzanine is not laterally braced, nor is it properly attached to the URM 
walls of the gymnasium.  This will result in potential structural collapse of the mezzanine 
during a seismic event.  Note that collapse would block the main corridor at the entry of 
the school that provides one of the primary egress routes. 

Building C 

The building is located directly adjacent to Building A and Building B. Both Buildings A 
and B were constructed using different materials than Building C.  Building B is also 
taller.  This will result in the buildings moving independently of one another, and in 
different magnitudes, during a seismic event.  This can result in damage from building 
impact, or pounding, along the marriage line.  The walls, as currently constructed, are 
not detailed to resist this action which can result in structural collapse. 
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The roof and floor framing are not properly attached to the cast-in-place concrete walls 
to resist out-of-plane shaking forces, which could result in the walls separating from the 
roof and floor framing resulting in structural collapse. 

The straight sheathed roof diaphragm does not meet the prescribed span requirements 
to provide a reliable lateral resisting system.  The roof may deflect more than intended 
which could result in serious wall damage. 

The connection between the roof diaphragm and the top of wall plate to resist in-plane 
loading was not observable and was not noted in the as-constructed plans.  A code 
event could result in the walls and diaphragm moving independently of one another, 
resulting in partial roof collapse. 

The roof diaphragm does not have continuous cross ties between diaphragm chords in 
either direction due to the mansard construction and stepped ceiling heights.  The roof 
rafters are not continuous across the width of the building and strapping at splice 
locations is not present.  There is no blocking present perpendicular to the roof rafters. 

A lateral resistance system in the transverse direction along the marriage line between 
the addition and the gymnasium is not present.  This will result in additional forces 
migrating to the gymnasium walls and potentially overloading them. Additionally, the 
diaphragm is not properly attached to Building A or B to accommodate out-of-plane 
forces. 

The cast-in-place concrete walls of the addition are supported along the northeast wall 
line using timber shear walls.  For walls greater than 12-feet this is not an acceptable 
practice due to the flexible nature of timber shear walls which do not provide adequate 
support to resist the loading induced by heavy concrete walls. 

Interior shearwalls in the transverse direction are not supported by an adequate 
foundation, forcing the floor diaphragm to carry the shear loads.  The floor diaphragm 
cannot support these loads at its current span resulting in partial structural collapse.  

The basement has two main points of egress.  The exit that discharges directly to the 
exterior ramp has had a cover constructed along its length to protect occupants from 
weather.  The cover is constructed out of dimensional timber studs and rafters, and 
straight sheathed decking has been applied to the roof.  The egress cover is not braced 
laterally and is not attached to the existing walls of Building C adequately.  There also 
appears to be splitting in some of the roof framing members.  In the event of a code 
seismic event, this cover will likely collapse and block a point of egress. 

Building D 

The lateral load resisting system does not have an adequate load path to the foundation.  
This could result in the roof framing system moving independently of the post and beam 
system below causing structural collapse during a seismic event. 

There is observable deterioration of wood at the base of some of the posts which will 
compromise the lateral system if induced with lateral loading. 
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Direct in-plane attachment between the diagonal braces and post and beam system is 
inadequate.  A code event could result in the posts and beams moving independently of 
each other.  

3.4.3 Gravity Resisting Systems and General Observations 

The following gravity resisting deficiencies are based on visual observations of the 
existing structural elements. No formal structural analysis was performed during this 
evaluation of the gravity resisting elements.  However, preliminary quick checks were 
performed on suspect elements.  

On-site observations and as-constructed documents suggest that Building A and 
Building C both have similar framing systems as detailed in Section 3.3.  Preliminary 
evaluation of the roof and floor systems show that the roof rafters and corridor stud walls 
are only marginally overstressed, whereas the ceiling joists, floor beams and interior 
spread footings are significantly overstressed.  While these elements have shown no 
observable signs of cracking, splitting, or other signs of distress, a seismic event could 
potentially overstress these elements to the point of failure and structural collapse.  

Building A has observable signs of water infiltration to areas of roof decking and framing 
members along all perimeter, sloped sections of the mansard roof.  Roof rafters that 
frame into one of the attic fire walls also display signs of deterioration where they attach 
(Figure 11 – Water Infiltration).   

Limited crawlspace clearances in Building A and Building B indicate that the floor 
framing is in close proximity to the ground.  These conditions can encourage 
deterioration if left unchecked.  Reports of standing water in the crawl space and poor 
drainage away from the building elevate the potential for decay. 

Building B has observable signs of water infiltration to areas of roof decking and framing 
members in one corner of the building (Figure 11 – Water Infiltration). 

Building B is framed with built-up dimensional lumber roof trusses that are suspect.  
These roof trusses have long spans, carry heavy loads, and their connections appear to 
be inadequate.   

Building C has experienced water intrusion into portions of the basement (Figure 11 – 
Water Infiltration).  It is likely that appropriate foundation drainage elements are not 
present to move groundwater away from the retaining walls. 

Building D has observable deflection in the beam-truss framing system.  The observable 
deflections indicate that the roof framing system is overstressed. 
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4.0 Building Systems Evaluation 
 

In order to provide the District with the most useful information, ZCS retained BLRB 
Architects (BLRB) to assist in the evaluation of the school from a non-structural building 
systems standpoint.  BLRB is an architecture firm specialized in educational architecture, 
historic building assessment, documentation, and preservation and restoration.  BLRB’s 
unique skill set was an appropriate match for this project as their extensive history in 
working with older school facilities helped to provide special insight into the comprehensive 
evaluation of Eugene Field Elementary. 
 
The full BLRB report covering the following topics is attached for reference in Appendix C: 

 Architectural Overview covering building size, enrollment, and capacity 

 Site Condition 

 Exterior Building Condition 

 Interior Building Condition 

 Safety/Building Code 

 Accessibility Provisions 

 Mechanical System Condition 

 Electrical System condition 

 Low Voltage System Condition 

 Instructional Adequacy 

 Contemporary Learning Environments 
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5.0 Cost Budgeting 
 

Based on the information provided in this report, ZCS and BLRB have developed three cost 
budgeting models for use in evaluating the most appropriate course of action.  The 
information is based on historic educational facility construction costs.  Each of the cost 
budget models is located in Appendix D.  In addition to construction costs, the budget 
models address development costs which include consultant fees, permit fees, and 
contingencies.  Following generation of the budget models they were reviewed with an 
Adroit Construction (Adroit) representative who has participated in similar construction 
projects. Adroit is a commercial contractor that has worked on multiple educational facilities 
and performed seismic retrofits to existing structures.  Adroit reviewed the values presented 
in the cost budget models and provided insight into current construction costs from a 
contractor’s perspective. 
 
The first model reflects a complete renovation including seismic retrofits and interior and 
exterior improvements that would allow the continued use of Eugene Field as currently 
utilized.  In this model, the deficiencies in building systems are addressed, but items that are 
not deficient will not be replaced.  For example, the current radiant heat system is not 
included as an item to be replaced but a mechanical ventilation system is included to 
provide air movement through the building.  For the purposes of this model, the gymnasium 
is recommended to be replaced.  The retrofit to the existing structure would be very invasive 
and result in significant costs for structural work alone. Additional dollars would be required 
on top of that to address the other non-structural building systems.  This model reflects a 
total estimated project cost on the order of $10.9 million. 
 
The second cost budget model reflects direct replacement of Eugene Field on the same site 
and serving the same functionality as the current school.  This does not address items such 
as limited space on the current site, potential capacity issues, or the lack of on-site 
circulation.  This model reflects a total estimated project cost on the order of $12.4 million.   
 
The last cost budget model is similar to the second, but reflects the replacement of Eugene 
Field configured based on current recommended educational standards.  This would result 
in an increase of approximately 7,000 square feet and a total estimated project cost on the 
order of $14.7 million. 
 
While these budgeting models are based on historic values and preliminary information, 
they provide a basis for comparison of the three available alternatives.  To perform a 
complete renovation of Eugene Field as needed to provide students with a warm, safe, and 
dry learning environment would cost approximately 88% of a reconstructed school. 
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6.0 Conclusion and Recommendations 
 

The intent of the information presented in this report is to provide the District with adequate 
information to properly consider the future of Eugene Field Elementary School.  While the 
condition of the school as presented above may seem overwhelming, it should be noted that 
the building functions daily in its current state.  The structural deficiencies outlined in Section 
3.0 are serious, but outside of code events the school is generally safe to occupy and there 
were no obvious signs of imminent structural failure.  The construction present in each of the 
buildings on the campus and the deficiencies noted are characteristic of the era during 
which they were constructed. 
 
The condition of the school is not compliant with the intent of current educational facility 
standards.  The lack of a mechanical ventilation system affects the student’s ability to focus 
in the classroom and increases the likelihood of illness spreading among the occupants.  
The limitations on the electrical system prohibit teachers from utilizing technology available 
to their peers.  The limited accessibility features throughout the school expose the District to 
ADA violation liability.  The likelihood of collapse is very high when considering exposure to 
a code prescribed seismic event.  It is the opinion of the evaluation team that the school is 
due for significant renovation in order to provide the teachers and students with an 
environment that meets their current needs and expectations.  At a minimum, funding for 
seismic retrofit of the existing structure should be pursued if renovation or replacement is 
not planned.  Schematic seismic retrofit drawings have been prepared and are attached in 
Appendix E for use in potential grant applications. 
 
Through discussions with the Task Force and review of the District supplied 

“Thoughtstream” results it is clear that Eugene Field Elementary School is an important part 

of Silverton and consideration should be given in regards to its service to the community. 

Costs for renovation of the structure to current building codes and construction standards 

are very close to costs for complete reconstruction of a new school on the existing 

site.  Should the District elect to renovate, functional issues associated with space 

limitations, modular classroom usage, use of the gymnasium as a cafeteria, and daily 

logistical challenges such as the need to transport food from the kitchen in the basement to 

the gymnasium at meal times would likely still exist and continue to impact school 

operations.  However, the demolition and replacement of Eugene Field Elementary may not 

necessarily be the best course of action if community sentiment towards the existing facility 

is a significant factor.  Options such as replacement of the school while preserving the 

existing facades on Water Street and Park Street may be a feasible alternative that could 

satisfy a community desire to retain the presence of the original facility within the District.  It 

should be understood that optimum efficiency in construction and flexibility in building 

functionality design can only be achieved through complete replacement of the school. 
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Figure 1: Vicinity Map 
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Figure 2: Aerial Image 
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Figure 3: Classroom Wing Front Elevation 

 

 

Figure 4: Typical Classroom Framing 
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Figure 5: Gymnasium 

 

 

Figure 6: Gymnasium Framing 
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Figure 7: Classroom Wing Addition 

 

 

Figure 8: Classroom Wing Addition Framing 
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Figure 9: Covered Play Area 

 

 

Figure 10: Covered Play Area Framing 
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Figure 11: Water Infiltration 
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ARCHITECTURAL 

1.1 Overview 

The intent of this Facility Assessment is provide an objective opinion of the school existing 

condition and make recommendation on how the school might be improved to meet current 

codes and be commensurate, contemporary learning environments in the State of Oregon. An 

exhaustive review or destructive testing of existing conditions was not included in the scope of 

the assessment. Capacity calculations are based upon methodologies used by school design 

professional and states that provide public funding for capital improvements.  

  

Location:  410 N. Water Street 

Site Area:  Main Building site  2.73 Ac 

   Play area across A Street 0.73 Ac 

   Total    3.46 Ac 

 

Building Area:  Main building  39, 324 square feet 

   Modular buildings 3,020 square feet (3 modular buildings) 

   Total   42,344 square feet 

 

Building Summary: 

 

Current enrollment: Grades 1st-3rd   333 students 

Kindergarten   95 students  

Special Needs  25 students (self-contained classrooms) 

Total   454 students 

 

over 65 students receive partial assistance (25+65 = 90 in special ed.) 

 

Student Capacity:  

Method One (calculated on the number of general classrooms) 

 

Main Building   15 classrooms 

Modular Buildings   3 classrooms + 1 music  

Total   21 classrooms 

 

 Kindergarten students (20/clrm) = 100 students (5 clrms) 

1st – 3rd grade students (25/clrm) = 375 students (15 clrms) 

Special Needs students (9 to 16/clrm) = 25 students (2 clrms) 

               500 students 
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Method Two (calculated by Gross SF of building per student – typically 

between 85 to 100 SF/student for elementary schools) 

 

Gross Area of School  42,344 SF 

 

42,344 SF @100 SF/students =  423 students 

42,344 SF @85 SF/student =  498 students 

 

 

Current Plumbing Fixture count: Boys – 8 w.c., 12 urinals, 9 sinks 

     Girls – 21w.c., 9 sinks 

     Staff – 1 w.c, 1 sink 

 

1.2 Building Narrative and Evaluation 

The building evaluations are a physical assessment of observable systems which encompasses 

the following components: 

  

Site Condition 

Exterior Building Condition 

Interior Building Condition 

Safety/Building Code 

Accessibility Provisions  

Mechanical System Condition 

Electrical System Condition 

Low Voltage System Condition 

Instructional Adequacy 

 

 

The narrative provides general observations and comments for each of the components, as well 

as a brief narrative regarding instructional adequacy observations. The assessment was 

developed through an on-site facility visual review. No destructive demolition or intrusive 

investigation was performed for this assessment. 

 

1.3 Summary of Findings 

The original elementary school building is aging and well-worn and in need of substantial 

modernization and/or upgrades to address maintenance, code/building safety, and instructional 

adequacy issues. Maintenance issues are primarily a result of the aged components, as most of 

the doors; windows and fixed equipment are from the original building era.  

 

The absence of a fire sprinkler system, insufficient fire alarm system and inadequate fire 

resistance capabilities are the primary concerns for building safety. Additionally, Classroom 
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casework/cabinetry is nearing the end of its useful life and much of the classroom equipment is 

limited and worn, thus impacting instructional adequacy. Substantial modernization to the 

classrooms should be considered to accommodate 21st Century learning environments. 

 

The site‟s small size and being bounded by public streets creates several less than desirable 

conditions. The mixing of buses, parent drop-off./pick-up and public street traffic is not a safe 

environment. The public street that is closed during school hours is a workable situation; but, 

not ideal. The school‟s close proximity to street noise and emissions at times of the year when 

windows are open most likely is an area of concern. The school building‟s close proximity to 

public streets as already generated an operational protocol for truck idling on adjacent streets. 

 

1.4  Main Building 

 

1.4.1 Building Type 

 Original 1921 building – Type V B unreinforced masonry exterior walls & combustible 

roof framing 

 Addition – Type V B cast-in-place concrete exterior walls & combustible roof framing 

 

1.4.2 Site  

 The school building site is significantly smaller than recommended for urban (5-8 Ac.) or 

suburban site (10 Ac.).  

 Site access, bus drop-off/pick-up, and circulation is limited to public streets which places 

students in uncontrolled areas of vehicular traffic.  

 Playground paving is showing sign of deterioration along assumed paths of vehicular 

travel and cold joints between old and newer paving. 

 Other areas of asphalt paving are “alligatoring” and cracking of the wear surface. 

 Site lighting is very limited and dependent upon adjacent street lighting. 

 Surface inlets at the base of the building are easily clogged and susceptible to the 

growth of mold; especially where roof downspouts discharge at grade. 

 

1.4.3 Exterior Building 

 Original wood sash windows have been replaced with insulated vinyl units; however the 

wood jambs, sill and head were reused. Several wood window frames have deteriorated. 

Windows should be removed, sashes replaced and windows reinstalled or replaced. 

 Gutters and downspouts are in fair to poor condition. The downspouts connect to 

underground drainage system or “day-lighted” at grade. In some instances, at grade 

drains have pipe extension to discharge water away from the foundation. The gutter of 

the roof that covers the ramp to the kitchen is in particularly poor condition. The school 

crawl space should be checked for water intrusion.  
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 The Wood fascia and mansard roofing is showing sign of deterioration and exposure to 

weather. The wood fascia and rake trim are showing rust streaking as a result of water 

contact with metal fasteners or other ferrous metals. 

 Black and green mold has developed at base of walls where roof drainage is discharged 

on to hard pavement (i.e. playground). 

 Exterior plaster stucco appears in good condition with few cracks or spawling. 

 Evidence of chronic leaking at the main entry to the building is evident. The flat roof area 

and historic frieze/cornice above the fascia has been wrapped with a roofing membrane. 

 The remainder of the roof has a low slope middle area with a pitched roof (6:12) at the 

perimeter. The low slope areas have been re-roofed with the same membrane roofing. 

 Once water-damaged wood trim is replaced, the entire building should be repainted. 

 The covered play area is adequately sized; however, a seismic analysis of the structure 

should be conducted. 

 

 

1.4.4 Interior Building 

 Classroom and corridor carpet is in good condition. Parents of students enrolled at this 

school who have severe nut allergies have concerns about conventional cleaning 

processes that are unable to remove all nut residue. 

 Interior doors, frames, hinges and hardware are from the original era. See Accessibility 

 Boys and Girls restrooms have original privacy screens and fixtures. Some sink bases 

and other „off the shelf‟ cabinetry has been added to original sinks. See Accessibility 

 Sinks in Boys and Girls restrooms are original; the porcelain enamel finish has worn off. 

These should be replaced. 

 Most drinking fountains are from the original era and should be replaced. At least 1 has 

been replaced with an accessible unit. See Accessibility 

 Cabinetry in classrooms and resources spaces is original, removed or added from „off 

the shelf‟ residential units. 

 The kitchen (prep only) in the lower level is outdated. Some equipment is new 

commercial grade equipment (dishwashing, broiler oven); however, other equipment 

(stove, cabinet freezer) is residential grade. The dry goods storage is a hallway. Floor 

and wall finishes most likely do not meet current health department regulation 

(impervious surface). 

 

1.4.5 Safety/Building Codes 

 The school does not have an automatic sprinkler system per Oregon Structural Specialty 

Code (OSSC) 903.2.3 Group E. 

 Per OSSC 717.4.3 Other groups. Exception: Draftstopping is not required in buildings 

equipped throughout with an automatic sprinkler system in accordance with Section 

903.3.1.1 
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  The Stage curtain should be verified to current meet flame spread rating and resistance. 

 All handrails are non-compliant with current code. 

 The fire alarm system does not meet current code. 

 The building exit signage is not illuminated and non-compliant with current code. 

 

1.4.6 Accessibility 

 All of the door hardware is non-compliant with current code 

 All drinking fountains (except for 1) are non-compliant with current code. 

 All sink hardware is non-compliant with current code. 

 Most service counter and work surfaces are non-compliant with current code. 

 Restroom fixtures, mounting heights, assistive devices and clearances are non-

compliant with current codes. 

 Replace ramp northwest end of school. 

 Accessibility to the lower level requires the student to travel outside from the main parts 

of the building. 

 

1.4.7 Mechanical 

 The radiant heat system does not deliver uniform heating temperatures to classrooms. 

 The school has no air circulation system; floor fans and open windows are utilized to 

induce fresh air movement.  

 The school policy of opening windows to improve indoor air quality can cause extreme 

variation of temperatures in the classroom.  

 Some classrooms are provided with recirculation ceilings fans which help to stratify the 

indoor air or mix outside air when windows are open. 

 An exhaust fan in the lower level counseling space indicates that radon had been 

detected and a window exhaust fan was installed to exhaust the potentially harmful gas. 

 Hot water piping for radiant heat has been replaced; however, asbestos pipe wrap still 

exists in the attic space. 

 Exhaust hood over kitchen cooking equipment is exhaust only and maybe in violation of 

fire code. 

 Minimum Plumbing Fixtures (Table 29-A): 

o Students 

 Boys (255 students) = 9 w.c. (1/30 students), 8 sinks (1/35) 

 Girls (255 students) = 10 w.c. (1/25 students), 8 sinks (1/35) 

o Staff 

 Female (max 35 teachers and staff) = 2 w.c.(2/ 35), 1 sink (1/40)  

 Male (max 35 teachers and staff) = 2 w.c. (2/35), 1 sink (1/40) 
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1.4.8 Electrical 

 Numerous plug-molds, power poles, extension cords and exposed electrical cords 

illustrates that the school has insufficient power outlets to serve the classroom 

equipment currently being used by teachers. 

 Locating the teacher work stations at front of classroom requires power cords to be laid 

across the floor and could cause a trip hazard. 

 The electrical equipment in the basement is old; but, useable fuse equipment (large 

disconnect). Fuses can be replaced at a lower cost. 

 The distribution system is old; but, connections should be inspected (IR scan). The 

labeling needs to be redone. 

 Potential Electrical Code Violations 

o  The routing of mechanical over the electrical equipment. 

o Service disconnects in excess of 6  

o Clearances in front of electrical equipment 

 

1.4.9 Low Voltage System 

 The fire alarm system is a non-addressable system that is no longer manufactured. The 

current system is typically acceptable to the fire marshal as an existing condition. 

Maintenance of this equipment is limited by the availability of replacement parts; repair 

of the existing system may not be possible and replacement will be required. Current 

code requires an addressable system. 

 A wired data distribution system has been distributed throughout the building. The server 

is located in a closet in the library. The server‟s only venting is a through-wall louver into 

the library. 

 The school is equipped with a surveillance camera system. 

 Clock, bell and PA systems are out-of-date. 

 

1.4.10  Instructional Adequacy 

 The playground area is considerably smaller than most elementary schools. Use of the 

additional play area across A Street would increase the area; however, it‟s across a 

street. 

 Students accessing the music program by walking outside to the portable classroom is 

not ideal. 

 The location of a special needs resource room in the basement area with no window to 

the outside (window to covered ramp) is not a good learning environment. Research 

shows that kids learn better with natural light and fresh air. 

 The resource room in the basement has access to natural light; however, the indoor air 

quality with the kitchen next door is not ideal. The open learning area is not conducive to 

differentiated learning. 
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 The location of the kitchen separate from the gym/lunch area is a functional issue. Food 

service could as easily be prepared off-site as being prepared in the basement and 

being pushed up a ramp and across the playground. 

 Bus loading, parent drop-off and pick-up is dependent upon surface streets around the 

school. Most schools have segregated bus and car areas to facilitate traffic flow and 

student safety.  

 The balcony in the gymnasium is an under-utilized space due to the lack of safe exit or 

safety railing. 

 State of Oregon requirements for providing physical education may be impacted by the 

dual use of the gymnasium as the cafeteria. 

 Connectivity to information (Information Technology) is limited by access to power. 

 The poor indoor air quality adversely impacts teaching and learning. 

 Direct sunlight into the classroom‟s tall windows causes glare and legibility issues in the 

classroom. Provide day-light control interior, sunscreens. 

 

1.4.11 Contemporary Learning Environments 

Partnership for 21st Century Skills – 21st Century Learning Environments 

 Contemporary schools “do more than meet academic needs; they function like miniature 

cities, providing food, facilities, health, security, transportation and recreation to their 

students.” 

 Schools are custom made buildings that meet of the community and today‟s multifaceted 

learning; they can inhibit or support and enhance learning. 

 Effective learning environments align systems and synergies that: 

o Supports professional learning communities that share best practices, 

collaborate and integrates contemporary skills into the classroom 

o Create opportunities and spaces for project based learning or applied work skills. 

o Provides equitable access to quality tools, technologies and resources. 

o Provides spaces for group, team or individual learning. 

 Contemporary learning spaces: 

o Must be flexible and adaptable to change. The agility to change to the class size 

or support the program they are delivering. 

o Convey friendliness, openness and accessibility. 

o Must have good indoor air quality, temperature control and adequate lighting 

 Schools can support learning communities by: 

o Provide spaces available to the community to collaborate and share information. 

o Providing connection to the global community. 

o Providing performance and meeting spaces to the community 

 The Library/Media Spaces could become the nerve center of the school where kids: 

o Get access to tools and infrastructure  

o Demonstrate Learning and create new knowledge 
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o Connects kids and adults to the wider world 
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SILVER FALLS SCHOOL DISTRICT
2013 FACILITY ASSESSMENT
Budget Model
Dec. 16, 2013

Major Renovation of Eugene Field Issue Budget

Interior Modernization (33.4K SF) $1,699,000

Gym Replacement (5.9K SF) $1,804,000

Re-roof Main Building $670,000

Structural Upgrade $961,000

Rework window sashs $119,000

Replace inter. doors & hardware $212,000

Replace restroom fixtures & piping $540,000

Rework Kitchen Area $287,000

Fire suppression system $160,000

Replace Fire Alarm $66,000

Add ventilation air system $541,000

Electrical Upgrade $392,000

Replace Clock, bell & PA sys $51,000

Upgrade & repair playground $133,000

Upgrade exit and emergency $20,000
HazMat Abatement $278,000

Construction Budget $7,933,000

Inflation (2% per year) $166,000
Development costs (35-40%) $2,834,650

Project Budget 10,933,650

compared to cost of replacement 87%

BLRB architects Silver Falls School District



SILVER FALLS SCHOOL DISTRICT
2013 FACILITY ASSESSMENT
Budget Model
Dec. 16, 2013

Replacement of Eugene Field Total SF

5 Kindergarten CLRM 4,000

12 Grade 1-3 CLRM 9,600

1 Special Needs CLRM 1,000

1 School Office/Services 1,600

1 Library/Media Ctr 1,600

1 Gymnasium/Stage 6,000

1 Kitchen 1,200
2 Resource Room 2,400

Programmed Space 27,400

Net/Gross Factors (43.5%) 11,925

TOTAL Building Ares (SF) 39,325

Building ($217.00 per SF) $8,533,525
Site (3.6Ac) $618,000

Construction Budget $9,151,525

Inflation (2% per year) $0

Development costs (35-40%) $3,203,034

Project Budget $12,354,559

Program Element

BLRB architects Silver Falls School District



SILVER FALLS SCHOOL DISTRICT
2013 FACILITY ASSESSMENT
Budget Model
Dec. 16, 2013

Contemporary Eugene Field Total SF

5 Kindergarten CLRM 4,000

14 Grade 1-3 CLRM 11,200

1 Special Needs CLRM 1,000

3 Breakout space 2,400

1 School Office/Services 1,600

1 Library/Media Ctr 1,600

1 Gymnasium/Stage 6,000

1 Cafeteria 2,000

1 Kitchen 1,200
2 Resource Room 2,400

Programmed Space 33,400

Circulation 5,200

Mechanical/Electrical 2,000

Storage/Janitorial 1,500

Restrooms 1,700
Wall Thickness 2,600

Net/Gross Factors (38.75%) 13,000

TOTAL Building Ares (SF) 46,400

Building ($217.00 per SF) $10,079,000
Site (3.6Ac) $618,000

Construction Budget $10,697,000

Inflation (2% per year) $223,000

Development costs (35-40%) $3,822,000

Project Budget $14,742,000

Program Element

BLRB architects Silver Falls School District
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APPENDIX - E 
Schematic Seismic Retrofit Drawings 
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