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Introduction 
 
This report is to summarize the findings of our seismic evaluation of the NW Natural Lincoln 
City Service Center located at 1405 U.S. 101 in Lincoln City, OR.  The evaluation was performed 
using the procedures of ASCE 41-13 “Seismic Evaluation and Retrofit of Existing Buildings.”  
Please note that this evaluation only relates to the seismic performance of the structure and 
does not address issues related to gravity framing. 
 
 
Scope and Intent 
 
KPFF Consulting Engineers was contracted to perform a Tier 1 seismic evaluation of the NW 
Natural Lincoln City Service Center located in Lincoln City, Oregon.  This evaluation is based 
on a site visit that was completed on May 20, 2016, the existing remodel drawings dated 
October 24, 1977, and upon the procedures of ASCE 41-13 “Seismic Evaluation and Retrofit 
of Existing Buildings.”  The original construction drawings for the building structure were not 
available.  The intent of the evaluation is to determine if the structure meets the acceptance 
criteria of the Basic Performance Objective for Existing Buildings (BPOE).  For this evaluation, 
the building was considered a Risk Category II building (i.e. a standard building occupancy) as 
defined by the International Building Code and the Oregon Structural Specialty Code.  
Therefore, the BPOE requires meeting the Life Safety Structural Performance level at the BSE-
1E seismic hazard level, and the Life Safety Nonstructural Performance level also at the BSE-
1E seismic hazard level.  The City of Portland, chapter 24.85, stipulates that the BSE-1E seismic 
hazard level shall not be taken as less than 75 percent of the BSE-1N seismic hazard level.  
This City of Portland requirement is being applied to all NW Natural evaluations as to provide 
a consistent evaluation process across all locations. Life Safety, BSE-1E, and BSE-1N are 
defined as follows: 
 

 Life Safety is a structural performance level in which a structure has significantly 
damaged components but retains a margin against the onset of partial or total 
collapse.  It is possible that the structure will be damaged to the extent that it is not 
practical to repair and re-occupy the building. 

 

 BSE-1E is a seismic hazard level that represents an earthquake that has a probability 
of exceedance of 20% in a 50 year period.  This can also be thought of as an 
earthquake that is not expected to be exceeded in a 225 year return period. 
 

 BSE-1N is two thirds of a seismic hazard level that represents an earthquake that has 
a probability of exceedance of 2% in a 50 year period multiplied by a risk coefficient.  
This can also be thought of as two thirds of the ground acceleration of an earthquake 
that is not expected to be exceeded in a 2,475 year return period. 
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Site and Building Data 
 
The NW Natural Lincoln City Service Center is an existing timber-framed building with a wood 
roof, located at 1405 U.S. 101, in Lincoln City, Oregon. The original construction date is 
unknown however the building has undergone a large number of extensions and remodels in 
its lifetime. Most of the building is single-story, except for the light storage mezzanine, and 
the combined building is approximately 10,000 square feet. The building can be divided into 
three unique areas, determined by structural system, as follows: 
 

 The office area consists of the original timber-framed building which underwent an 
extension to the east façade and roof along with a remodeled internal partition 
layout in 1977. The office area is approximately 2400 square feet. 

 The storage area consists of an original timber framed building with mezzanine level. 
Note that some areas, including the locker room, work room and break room are 
positioned within the storage area structure. The ground floor level of the storage 
area is approximately 3800 sq. feet. The mezzanine area is approximately 1500 sq. 
feet. 

 The maintenance/shop area is a pole barn extension added to the west end of the 
building although the specific date of the addition is not clear. The maintenance/shop 
area is approximately 2500 sq. feet. 

 
The roof structure above the office area consists of plywood sheathing on top of 16” TJI joists 
at 24” on center, running east west and spanning approx. 30 feet. The joists bear on wood 
framing at the exterior of the building and upon hangers attached to a continuous ledger at 
the CMU wall. The CMU wall appears to be partially grouted and is likely to be supported by 
a continuous strip footing. The south, north and east walls of the office area are wood framed 
with wood siding.  
 
The roof structure of the storage area consists of plywood sheathing on 2x4 flat purlins 
supported by wood-framed trusses. The trusses are positioned at approximately 4 feet on 
center and bear on the north and south walls. The walls wood-framed and also include 4x4 
wood posts located directly under the trusses.  The posts bear on a wood sill plate at ground 
level upon the concrete slab on grade. The foundation type is unknown. This area is clad in 
corrugated metal siding. 
 
The Maintenance/Shop roof structure consists of a similar plywood sheathing and purlin 
system to the Storage Area. The purlins are 2x6 members supported by wood trusses spaced 
at approximately 10 feet on center. These trusses are connected directly to the columns 
making up the pole barn framing system. The corrugated metal cladding is supported by wood 
battens spanning between columns. The building columns are embedded into the ground by 
an unknown distance.   
 
The lateral force resisting systems of the office portion of the building consists of wood shear 
walls at the north, east, and south, and a CMU shear wall at the west supporting a wood-
framed plywood roof diaphragm. The storage warehouse uses the plywood roof diaphragm 
to transfer lateral forces to the exterior walls.  The exterior walls are braced with diagonal 2x4 
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blocking installed between the wood columns supporting the roof trusses. The lateral force 
resisting system for the maintenance/shop area is the cantilevering wood posts embedded in 
concrete foundations, timber bracing, and a plywood diaphragm in the east-west direction.  

List of Criteria Used for Analysis 

A geotechnical investigation was not performed for this evaluation. It was assumed that 
classification of the soils at the site as Site Class D, and the following ground motions were 
used for the analysis: 

Parameter Value Comments 

SX1, BSE-1E 0.240 g Design spectral response acceleration parameter at 1 second for the 
BSE-1E seismic hazard level. 

SXS, BSE-1N 0.412 g Design short-period (0.2 seconds) spectral response acceleration 
parameter for the BSE-1N seismic hazard Level. 

T 0.175 s Building fundamental period, as defined in Section 4.5.2.4. 

Sa 0.309 g Response spectral acceleration parameter. 
Sa = minimum(SX1, BSE-1E / T, 0.75SXS, BSE-1N) 

The Level of Seismicity for the structure is therefore considered to be “High” as defined by 
Section 2.5 of ASCE 41.  Please reference the full summary of the evaluation assumptions 
listed in the appendix. 

Findings 

The building was evaluated using the Tier 1 checklists, including the “Life Safety Non-
structural Checklist,” as required in Section 4.4 of ASCE 41-13.  The building in its existing 
condition does not meet the requirements of the Basic Performance Objective for Existing 
Buildings (i.e. Life Safety structural performance at three-quarters of BSE-1N seismic hazard 
level, as amended by the City of Portland Chapter 24.85).  The following table summarizes the 
deficiencies that were identified for the building per the Tier 1 checklists.  Reference Appendix 
A for the summary data sheet and completed checklists. 

  Structural Deficiencies 

No. Item Tier 1 Ref. Comments 

1 Wood Posts A.5.3.3 Wood posts in storage area do not appear to be anchored 
into the sill plate below. 

2 Wood Sills A.5.3.4 Wood sills do not appear to be anchored to the foundation 
below in the storage barn. Along the length of the sill plate 
there only appeared to be one connection to the 
foundation. 
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No. Item Tier 1 Ref. Comments 

3 Girder-
Column 
Connection 

A.5.3.5 In the connection between the roof trusses and walls, one 
side of the truss is connected to the top plate by a single 
nail. This is the primary horizontal load transfer element 
between the roof structure and walls. 

4 Wood Sill 
Bolts 

A.5.3.7 Wood sills are not bolted at 6ft on center or less. There 
only appeared to be one bolted connection between the 
sill and structure beneath. 

Note: There were no identified structural noncompliant items.  However, the following 
list of structural unknowns may contain noncompliant items if evaluation was possible. 

 
  Structural Unknowns 

No. Item Tier 1 Ref. Comments 

1 Mezzanines A.2.1.3 It is not clear how the mezzanine is laterally braced. 

2 Liquefaction A.6.1.1 A geotechnical report was not available for review.  
However, the Oregon Department of Geology and Mineral 
Industries (DOGAMI) Statewide Geohazards Viewer does 
provide information on site hazards.  Per DOGAMI’s 
Hazard Viewer, this building site has a “low” earthquake 
liquefaction hazard. 

3 Slope Failure A.6.1.2 A geotechnical report was not available for review.  
However, the Oregon Department of Geology and Mineral 
Industries (DOGAMI) Statewide Geohazards Viewer does 
provide information on site hazards.  Per DOGAMI’s 
Hazard Viewer, this building site has a “low” to 
“moderate” landslide hazard. 

4 Surface Fault 
Rupture 

A.6.1.3 A geotechnical report was not available for review.  
However, the Oregon Department of Geology and Mineral 
Industries (DOGAMI) Statewide Geohazards Viewer does 
provide information on site hazards.  Per DOGAMI’s 
Hazard Viewer, there are no identified active faults located 
within several miles of the site. 

5 Overturning A.6.2.1 It is not clear as to the dimensions of the seismic-force-
resisting system. 

6 Ties Between 
Foundation 
Elements 

A.6.2.2 It is not known if foundation ties are present. 
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  Nonstructural Deficiencies 

No. Item Tier 1 Ref. Comments 

1 Independent 
Support 

A.7.3.2 Light fixtures in the office area were not supported by an 
independent system (requirements: minimum of two 
wires at diagonally opposite corners per fixture). Instead, 
lights were integrated with ceiling system. 

2 Tall Narrow 
Contents 

A.7.11.2 Tall storage items stored on the shelving system need to 
be anchored to the structure or back to the shelving units. 

3 Fall prone 
Contents 

A7.11.3 Some heavy items which are stored above 4ft above floor 
level in the storage area and maintenance/shop area are 
not restrained from falling. 

4 Fall Prone 
Equipment 

A.7.12.4 Some mechanical and electrical units hanging from the 
ceiling are unbraced. 

5 Tall Narrow 
Equipment 

A7.4.8 Tall Narrow equipment stored in the storage racks is not 
anchored to the floor slab or structure. 

 
 
Conceptual Seismic Upgrade Work 
 
Structural deficiencies are identified in the Tier 1 Checklists, and are listed in the Structural 
Deficiencies table previously shown in this report.  The following is a list of potential solutions 
to mitigate those deficiencies: 

1. Wood posts:  Anchor the wood posts in the storage area to the sill plates using 
conventional framing hardware. 

2. Wood Sills:  Install post-fixed concrete anchors to connect the sill plate in the storage 
area to the foundation beneath, at a regular spacing less than 6 feet on center. 

3. Girder Column Connection:  Add conventional framing hardware and improve 
connection between the trusses and top plates/wood columns using additional nails 
or screws, ideally on both sides of each truss. This will improve horizontal load 
transfer from the trusses to the structure below. 

4. Wood Sill Bolts:  Install post-fixed concrete anchors to connect the sill plate in the 
storage area to the foundation beneath, at a regular spacing less than 6 feet on 
center. 

5. Liquefaction:  Have a geotechnical study performed to determine if liquefaction is a 
potential hazard at this site. 

6. Surface Fault Rupture:  Have a geotechnical study performed to determine if surface 
fault rupture is a potential hazard at this site. 

 
Nonstructural deficiencies are identified in the Tier 1 Checklists, and are listed in the 
Nonstructural Deficiencies table previously shown in this report.  The following is a list of 
potential solutions to mitigate those deficiencies: 
 

1. Independent Support:  Add two wire bracing cables to each light fixture in the office 
area to prevent horizontal movement 
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2. Tall Narrow Contents:  Anchor cabinets/refrigerators/storage racks that are taller 
than 6 feet and with a height-to-depth ratio greater than 3-to-1. 

3. Fall Prone Contents:  Brace or restrain contents on storage racks/shelves/etc., that 
weight more than 20 pounds, and are located more than 4 feet above the adjacent 
floor level. 

4. Tall Narrow Equipment: Anchor equipment that is taller than 6 feet and with a height-
to-depth ratio greater than 3-to-1. 

5. Industrial Storage Racks:  Determine if tall storage racks meet ANSI/MH 16.1.  Update 
the racks if they do not meet the requirements. 

 
Based on our experience with seismic upgrades of similar buildings, the probable cost of an 
upgrade of this type related to direct structural costs would be approximately $25 - $30 per 
square foot.  This does not include costs associated with nonstructural deficiencies, soft costs, 
impacts to architectural or M/E/P systems, business interruption, geotechnical ground 
improvement, etc.  It is assumed that an M/E/P designer or contractor would address costs 
associated with the identified nonstructural deficiencies. 
 
 
Summary 
 
This ASCE 41-13 Tier 1 seismic evaluation was prepared for the NW Natural – Lincoln City 
Service Center. It was found that the aforementioned building, in its current state, does not 
achieve the desired seismic performance objective for Life Safety Structural Performance at 
the BSE-1E seismic hazard or 0.75 x BSE-1N seismic hazard as amended by the City of 
Portland’s Chapter 24.85.  It also does not achieve the desired seismic performance objective 
for Life Safety Nonstructural Performance at the same seismic hazard as stated above. 
 
In the event of a significant seismic event, it is expected that the building will be damaged, 
possibly to the point where repair and re-occupancy of the building is not possible.  The threat 
to the life safety of the building occupants, under the seismic hazards and performance 
objectives mentioned in this report, is higher than it would be compared to a building 
constructed to modern building codes.  The structural seismic upgrade work would mostly 
involve adding connections between structural framing of the storage area and the 
foundation.  Most of the nonstructural seismic upgrade work would relate to bracing and/or 
restraint of nonstructural components and contents.  It is our opinion that conventional 
seismic upgrade work could be employed to reduce/mitigate this seismic risk. 
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