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I.
PURPOSE:
This Report summarizes Engineer’s assessment regarding the conditions of the existing failed roof trusses in
order to provide the Client with information so that he can make an informed decision regarding required repairs
to the Residence.

Front elevation. View looking North.
Location: 6009 N 40th St., Tacoma, WA 98407
ACTION REQUIRED
STRUCTURAL HAZARDS:
During ENGINEER’s visual examination of the structure, components were observed which indicate a dilapidated
or damaged condition where performance of the structure does not meet the standards for reliable and Safe Public
Use that represents a Hazard to the Life, Safety, and Welfare of the Public.
RESPECTFULLY SUBMITTED,
Darrell Staaleson, P.E.
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DESCRIPTION OF THE PROJECT:
ENGINEER made an on-site reconnaissance of the building and the site in the Areas of Concern
identified: failed roof trusses, to observe their conditions, make an evaluation of the scope and nature of
the problems, make an assessment of the damage, determine the probable cause of the failure, and
suggest schematic design concepts for strengthening. ENGINEER’s Work was made per our Agreement
Exhibit A and the General Conditions EJCDC Sec. 2.1.
A. Description of the Site and Structure
The building is a residence located South of Point Defiance Zoo in Tacoma near Ruston on flat
terrain, is on the West side of N Pearl Street and the entrance looks toward the South. The site is in
a region of a subdivision that was constructed around 1980. A major renovation to the living room
and kitchen was made in the Summer of 2014. The building is constructed using conventional
timber framing and is supported on a continuous perimeter footing and stem wall.

B. Overview Description of the Problem:
The Owner reports that on JUNE 26, 2017 around 6:00p he noticed sag in the middle of ceiling in
the living room. Owner went outside to view the roof from the NW corner and front of the
residence where he observed a sag in the plane of the roof on both the North and South. Owner then
went into the attic and observed fractured trusses over the living room.
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OBSERVATIONS:

Date of Site Visit:
Made by:
Weather:
Access:

Wednesday, June 28, 2017
Darrell Staaleson, P.E.
Cloudy, mild, 65 F, breeze, no rain.
Engineer observed TR-6 closely but did not approach closer to other damaged
trusses due to risk of collapse. Investigation of other trusses was terminated due
to safety concerns.

Date of Site Visit:
Made by:
Weather:
Access:

Monday, July 17, 2017
Darrell Staaleson, P.E.
Clear, warm, 75 F, breeze, no rain.
No problems with access.

Refer to EXHIBIT B – Field Notes for Visual Examination.
A. STRUCTURAL HAZARD:
1. The connection of the top chords to webs at the peak has fractured on TR-2, TR-3, TR-4, TR-5, and
TR-6. The strength of the trusses are compromised and no added loads should be placed on the
trusses including roof loads or persons walking on the bottom chords for further inspections.
Temporary shoring was in place and substantially complete on JUL 3, 2017. Work was done under
the emergency provisions of the Building Code [IBC 2015 Sec.105.2.1] through Field Orders given
under seal and signature by a licensed civil engineer. A permit has been obtained from the Building
Department.
ACTION REQUIRED: Temporary shoring shall remain in place until work begins on construction
for repairs using engineered construction drawings issued under permit from the Building
Department.
IV.

HISTORY:
A. History of the Structure, Description of Failure, & a Brief History of the Investigation
During 2014 the previous owners made a renovation to the residence. This renovation included
removing the original interior living room walls which provided an “open floor plan” between the
kitchen and living room. In the late summer of 2014, the current Owner, Mr. Derek Rippe entered into
an agreement to purchase the residence. Prior to closing of the sale, Mr. Rippe hired a Home inspector
to make a general building assessment. Todd Obergfell of Immaculate Home Inspection made the
initial inspection on October 8, 2014. A follow-up home inspection with attic “visit” was made on
October 25, 2014. Mr. Rippe took ownership of the residence on October 29, 2014. Mr. Rippe reports
that he was in the attic running speaker cables in November 2014 and is certain that there were no fully
failed trusses, such as the loose connection at the peak of truss TR-3.
On June 26, 2017 evening, Mr. Rippe reports that he “noticed a sag in the ceiling” and after some closer
inspection “discovered the failed trusses” in the attic and observed the “roof sag” from the outside. On
June 27, 2017 morning, Mr. Rippe filed a claim with his insurance company, Traveler’s Insurance. On
June 27, 2017 afternoon, claims adjuster from Travelers inspected the trusses and subsequently denied
the claim. Also on June 27, 2017 Mr. Rippe contacted Engineer.

L:\0Project Active\17-0019 Rippe SCA\REPORT\I3\17-0019 RIPPE IVG-SCA Report of Finding 170831.docx

Staaleson Engineering, P.C.
PROJECT:
RE:
DATE:
PAGE:

Rippe SCA
Report of Finding RPT-170912
Tuesday, September 12, 2017
5 of 15

Engineer made his initial site visit on June 28, 2017 afternoon. Engineer made preliminary observations
but did not approach closer to trusses beyond TR-6 due to risk of collapse. Engineer terminated the site
visit due to safety concerns. Engineer informed the Owner of the risk of collapse and recommended
that temporary shoring be place immediately. Owner accepted Engineer’s advice and authorized
Engineer to proceed with the structural design for Temporary Shoring. On Friday June 30, 2017
Engineer issued Field Order [FO-170630] to Contractor with Plan and Detail Sketches. Construction
Work was done under the emergency provisions of the Building Code [IBC 2015 Sec. 105.2.1.] On
Sunday July 2, 2017 Engineer made Structural Observation of the Temporary Shoring. The construction
was substantially complete and was found to Conform to Engineer’s Field Order and was well
constructed.
On Monday July 3, 2017 Engineer spoke to Ms. Susan Coffman, Building Official for the City of
Tacoma. Engineer apprised her of the failed trusses and the construction of the Temporary Shoring and
that the Owner would be applying for a building permit in the near future. Ms. Coffman was satisfied
with my actions and the procedure. Engineer also sent a written Notice of unsafe construction to Ms.
Coffman.
On Monday July 17, 2017 Engineer conducted a site visit to make a more thorough structural
assessment of the existing trusses and to take As-built field measurements of the existing structure.
B. Referenced Documents
No documents were provided to ENGINEER by Client for use in the investigation.
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DISCUSSION:
A. Metal Plate Connected Wood Trusses
Typical pre-manufactured wood trusses have sheet metal plates that are die-punched from 14 to 20 gage
galvanized sheet steel to form teeth about 3/8” in length which are perpendicular to the plate. The teeth
density is typically around 8 teeth per square inch. [PLATE #13] Several different types, shapes, and
sizes of metal connector plates are currently used in assembling trusses. [PLATE #14] [1] Metal plate
connection properties and design methods are proprietary.
Pre-manufactured wood trusses are typically designed by the Manufacturer using design criteria
specified on the contract drawings. In typical residential projects constructed more than 20 years ago,
along with many today, no engineered contact drawings were prepared. Instead, the Manufacturer used
criteria provided by the Contractor. There have been numerous problems with improper construction
including storage at the site, lifting at a single point, and field repair of damaged connections and
members without engineering. [2]
Pre-manufactured wood trusses are fabricated at a plant typically using 2-inch nominal thickness
framing lumber commonly consisting of 2x4 and 2x6 members. The lumber is laid out in a jig and the
metal connector plates are positioned then pressed into the lumber with one plate on each side of the
jointed members. Plates are seated using a hydraulic jack. The typical connection uses something on
the order of 3 inch by 6 inch metal plate with teeth embedded 3/8”. [PLATE #13]
The strength of the connection is a function of the embedment of the teeth into the wood. Since almost
all teeth are uniformly 0.375 inches the measure of disengagement is based on the gap width between
the metal plate and the face of the wood surface. A gap of 0.031 inches (1/32”) is allowed in fabrication
and research has shown that this gap width has no appreciable effect on strength or stiffness. The Code
prescribes a maximum gap width of 0.063 inches (1/16”) and considers any greater gap width to make
the connection unreliable. While there is a Code prescribed limit for gap width, research has shown that
there is a remaining strength for a gap up to about 0.16 inches. [Nielson 1999] [2]
B. Existing Trusses
The existing roof trusses are pre-manufactured wood trusses with punched 20 gage metal connector
plates. No markings were observed on the metal plates. These trusses have 2x4 top chords and webs,
and 2x6 bottom chords. The trusses span 34.0 feet from North to South. [REFER Exhibit F - Roof
Framing Plan and Truss Section showing location of damage, Sheet I1.]
All of the trusses to the East of the Entry way Grid 2-4 have always been supported by the interior
walls in the hallway. Because of the interior supports, these trusses essentially function as stacked roof
framing and do not behave as a truss. All of the trusses to the West of the Entry way Grid 1-2, except
TR-2 were supported by an interior wall which existed between the Kitchen and the Living Room.
This interior wall was removed as part of a renovation made by the previous Owner. Work on that
renovation was completed in the summer of 2014 which is immediately prior to Mr. Rippe’s purchase
of the home in October 2014. Truss TR-1 is still supported by a wing wall which exists between the
Kitchen and the Living Room.
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There are metal plate connections throughout the roof that have partially disengaged. [PLATE #9] The
disengaged metal plate connections are uniformly distributed. The disengagement has occurred
primarily at the top chords to web connections between Grids B1 and E1. This represents the upper one
third of the trusses. There are only a few problems at the bottom chord connections. There was no
observed damage at the bearing points at the truss heel at either Grid A or G.
The metal plate connecting the top chords to webs at the peak of roof trusses TR-2, TR-3, TR-4, TR-5,
and TR-6 has torn from the top chord and failed. [PLATE #3, #4, #5, #6, #7, #8] The gang-nail plate
remains connected to the truss webs at most trusses. The truss webs have displaced downward from the
top chord by approximately 1.50 inches. [REFER Plate #1]
There was no splitting of the 2x6 wood bottom chord in TR-6 at either the North or South Panel points.
There is a seam in the gypsum wall board ceiling below the trusses which appears to trace the location
of the walls which were removed in the 2014 renovation. And there is a noticeable bowing in the
ceiling in the living room directly below the damaged trusses. This bowing is what brought the issue
to the Owner’s attention.
There is a pronounced sag in the roof slope which is visible from the exterior. There is no noticeable
sag at the ridge line.
The top chord member splice at TR-9 has a member at left that does not match the size or grade of the
member to the right. This mismatch in member thickness has resulted in partially embedded connector
plates. This appears to be the result of a field repair of a broken member. [PLATE #11, PLATE #12]
C. Environmental Conditions
There were attic vent jacks in the roof on the North side. The vent jacks appeared to have been
installed within the past 10 years. The saw cuts appeared recent and did not have the aging expected
from wood that was cut during the original construction. It is also likely that the original construction
allowed the kitchen and bathroom to vent into the attic space. This was common practice for homes in
subdivisions during the time period of construction.
Joists and rafter moisture content in attic environments have been shown to fluctuate seasonally by
anywhere from 10 percent to as much as 18 percent. [2] Temperatures in attic environments have been
shown to fluctuate seasonally between freezing and up to in excess of 150F. It is likely that the
environmental conditions in this attic space are similar to these typical conditions.
D. Failure Mechanism
Various studies have found that metal plate connections undergo a significant loss of strength and
stiffness as a result of cyclic fluctuations of wood moisture content and temperature. The decrease in
mechanical properties are due in part to “plate Backout,” a phenomenon in which the truss plate teeth
disengage (withdrawal) from the wood members because of shrinking and swelling stresses. [3]
Studies have also shown that permanent degradation in both strength and stiffness of a metal plate
connection occurs with moisture cycling. There can be a significant, but not total, recovery of strength
with the return of the moisture content to normal levels, provided that tooth disengagement has not
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occurred. There is only an intermediate recover of stiffness with the return of moisture content to
normal levels.
The specific failure mode of the connection depends upon several factors but primarily upon the
density of the wood, the gage of the metal plate, and the teeth contact area of metal plate with the
wood. (Think of the weakest link in a chain failing first.) In connections where the wood has been
damaged by weathering, moisture cycling, or heat, the typical failure mode is by peeling and tooth
withdrawal. [PLATE #1] This failure mode can be seen on the Right side of the Peak connection at
TR-6. [PLATE #2 - Right side] Depending on the relative strength and stiffness of various elements in
the connection, wood damaged by weathering, moisture cycling, or heat, the mode of failure can be by
“plug shear.” “The wood next to the teeth fail in bearing, that is, the wood is crushed but the teeth do
not bend.” [4] This failure mode can be seen on the Left side of the Peak connection at TR-6. [PLATE
#2 - Left side] Note that connection on the Left side has failed by a chain of modes. That is, a fracture
initiated by “plug-shear” mode followed by failure from “peeling and tooth withdrawal” mode.
The truss peak connections at TR-2, TR-3, TR-4, TR-5, and TR-6 all show evidence of failure by
combinations of “peeling and tooth withdrawal” and “plug-shear.” The truss peak connections at all
other trusses except TR-19 all show evidence of plate teeth disengagement. Many of the other truss
connections at Grids B, B1, C, E, E1, and F all show evidence of plate teeth disengagement.
Field measurements of plate disengagement [PLATE #15 – SK-1 Section View of Truss Top Chord]
show that the gap between the metal plate and the wood surface varies from 0.225 inches to about
0.665 inches. This is 3.5 to 10.6 times the Code prescribed allowable maximum gap width of 0.063
inches (1/16”). The metal plate connections have disengaged more than the Code prescribed
maximum and are deficient to support any load. The metal plate connections have also disengaged
more than the practical limit for gap width of 0.16 inches. These metal plate connections have
experienced a significant reduction in strength and an irrecoverable loss of stiffness.
Of the (22) trusses, (21) have metal plate connections at the truss peak that have experienced “plate
back-out.”
Of the (22) trusses, (5) have metal plate connections at the truss peak that have fractured and failed. All
of these are over the living room where the interior wall was removed.
Of the (198) metal plate connections at the top chord, (72) 36% have experienced “plate back-out.”
The damaged connections are uniformly distributed throughout the truss roof. All of these truss metal
plate connections show evidence of Truss “plate back-out” due to shrinking and swelling as a result of
cyclic fluctuations of wood moisture content and temperature.
E. Failure Profile of Roof Trusses
The truss metal plate connections experienced plate Backout (disengagement) with the probable cause
being moisture cycling exacerbated by high temperatures in the attic space. It is likely that the plate
Backout began at the time of construction and the metal plate connections in the top half of the trusses
had lost a significant percentage of their strength and stiffness within the first few years after the
original construction. The source of the moisture is a combination of the damp weather in the Puget
Sound area and the likely venting of kitchen and bathroom exhaust into a poorly vented attic space.
The source of the heat is the high temperature fluctuation typically expected in an attic space.
For Trusses TR-1 though TR-6 the interior living room wall acted as an intermediate support. The
trusses did not behave as a truss structure type because of the presence of this support and the metal
plate connections at the peak were never loaded near to their full design load. The trusses acted more
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like stacked roof framing from the time of construction until the interior living room wall was removed
during construction of the renovation in 2014.
Activating Event:
Removal of the interior walls by Contractor during construction of renovation in August 2014.
Once the interior living room wall was removed during construction of the renovation in 2014, the
damaged metal plate connections at the peak of trusses TR-2 through TR-6 were loaded and began to
deflect. Since the metal plate connections at the peak of trusses TR-2 through TR-6 had already lost
much of their capacity from “plate backout” these trusses were in a state of significant overstress and
imminent failure from that time onward.
Given the Owner’s report that no broken connections or loose members were visible during the
Owner’s work in the attic in November 2014; that the sag in living room ceiling along with the sag in
the roof were not visible until June 2017, it is likely that the failure of trusses TR-2 through TR-6
occurred in June 2017. Given that the metal plate connection at the heel of the truss appears sound and
undamaged by “plate Back-out,” the damage observed is likely not a fabrication defect.
The uniform distribution of the metal plate disengagement observed is consistent with the hypothesis
that the cause of the metal plate disengagement was moisture cycling exacerbated by high temperatures
in the attic space. The fractured connections of trusses TR-2 through TR-6 are consistent with removal
of an intermediate support for trusses which were already damaged and weakened by metal plate
disengagement. The missing panel points and toe-nailed connections are consistent with improper
construction where support points were changed in the field without engineering. The other fractured
members and some of the distressed metal plate connections are consistent with trusses that were
damaged during construction and repaired in the field without engineering.
Given that the connections failed at locations where the interior living room walls were removed, and
the uniform distribution of metal plate connection Back-out throughout all the roof trusses, it is
probable that all the trusses have insufficient remaining strength in metal plate connections to support
even existing dead loads or Code prescribed service loads. Further, given the type and extent of the
damage observed, all metal plate connections should be taken as unreliable. Consequently, all metal
plate connections except at the truss heel at Grid A and G should be strengthened or replaced.
F. Problem overlooked
Home Inspection
Prior to the purchase of the residence by Mr. Rippe, a Home inspection was made by Todd
Obergfell of Immaculate Home Inspection on October 8, 2014. A follow-up home inspection
specifically with “attic visit” was made on October 25, 2014.
Mr. Obergfell’s Report [REFER Exhibit E] states that the plywood roof sheathing and truss
framing “appears to be in a serviceable condition.” The Report gives no mention of a sag in the
ceiling, a sag in the roof, no indication of distress in the metal plate connections, nor an indication
of imminent truss failure. As part of this investigation, Engineer spoke with Mr. Obergfell by
telephone for clarification of the Report. Mr. Obergfell reported to Engineer that he always does a
general check of the roof sheathing and roof framing and specifically looks for distress in the truss
plates. Mr. Obergfell reported to Engineer that he did not see any distress in the metal plate
connections.
However, given that plate back out has occurred throughout the entire roof, and in ever truss, and
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has probably existed since the time of the original construction, plate back-out would likely have
been clearly visible to the Home Inspector. In fact, plate back-out is the very first thing the
shoring contractor noticed on Truss TR-14 [PLATE #10] when he entered the attic through the
garage access hatch with Engineer in July 2017. [REFER Exhibit F - Roof Framing Plan and
Truss Section showing location of damage, Sheet I1.]
Contractor for 2014 Renovation
This also should have been noticed by the Contractor for the 2014 Renovation. Good and
longstanding practice is to check the condition of the existing trusses before any wall is removed
because the structural capacity of the truss might not be sufficient to span the new distance. The
wall may be acting as a support even though it would seem it was not designed to do so. Simply
assuming that the interior wall is not load bearing is insufficient. The Contractor was required by
Building Code to have an Engineer verify under seal and signature that the trusses are adequate to
span the new distance.

L:\0Project Active\17-0019 Rippe SCA\REPORT\I3\17-0019 RIPPE IVG-SCA Report of Finding 170831.docx

Staaleson Engineering, P.C.
PROJECT:
RE:
DATE:
PAGE:

Rippe SCA
Report of Finding RPT-170912
Tuesday, September 12, 2017
12 of 15

G. Schematic Design for Repairs
Per IEBC Chapter 2 and ASCE 41-13 Sec. A.2.1.1: a building is considered dangerous if there
exists a significant risk of collapse, detachment, or dislodgement under service loads. By
definition of IEBC Chapter 2, any building that meets the definition of “Dangerous” shall be
deemed “Unsafe.” Per IEBC Sec. 115.1, Buildings which become unsafe shall be taken down,
removed, or made safe.
Owner will be required by the Building Official to hire Engineer to prepare a structural design for
the replacement and strengthening of the existing damaged roof framing. As is customary with a
repair of this type, Engineer will be required to provide a final letter to the Building Official that
completed construction work substantially conforms to the Contract Drawings and to the Building
Code.
In preparing the schematic design Engineer also considered the following:
1. The Owner intends to replace the roofing within the next few years since it is at the end
of its useful life. Therefore, replacing the roofing should not be considered an added
cost.
2. The roof is sagging where trusses TR-2 through TR-6 have failed. These sections of the
roof need to be reshored back to a true and uniform slope so that a bowed appearance
does not reduce the resale value for the Owner. I think it is likely that this task would be
labor-intensive and satisfactory results would difficult to accomplish with a repair.
3. The Owner could use a vaulted ceiling truss in the Living Room area which might add to
resale value and help offset the cost of the repairs.
Final Design: Upon Client’s acceptance of the Schematic Concept for Truss Repairs, Engineer
would prepare Wet Stamped Structural Drawing for Truss Repairs which will show requirements
for new framing, strengthening of existing connections, and specification for Structural
Observation, Special Inspections, and Field Work during Construction.
Construction Phase Engineering: Construction may not proceed until Engineer has prepared the
Wet Stamped Structural Drawing as noted in Final Design above and the Structural Design has
been reviewed and approved by the Building Department and a Building Permit has been issued.
Engineer will need to provide Structural Observation as required by the Building Code. Engineer
will also need to provide Field Work for clarification and field solutions which are usually
necessary for construction of repairs. Both the Structural Observation and Field Work are also
necessary for Engineer to provide a final letter with Notice of Acceptability of the Work.
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H. Estimated costs of Further Engineer
Summary:
F1: Final Design
SER and Prj-mgmt
Engineering – SER Structural

Cost Type

FEE:
$1,000
$3,000
$4,000

C1: Construction Phase
Engineering

$4,000
$4,000
Total Project:
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ASSESSMENT:
A. Roof Trusses
1.

The truss metal plate connections experienced plate Backout (disengagement) with the probable
cause being moisture cycling exacerbated by high temperatures in the attic space. It is likely that
the plate Backout began at the time of construction and the metal plate connections in the top half
of the trusses had lost a significant percentage of their strength and stiffness within the first few
years after the original construction.
For Trusses TR-1 though TR-6 the interior living room wall acted as an intermediate support. The
trusses did not behave as a truss structure type and the metal plate connections at the peak were
never loaded near to their full design load. The trusses acted more like stacked roof framing from
the time of construction until the interior living room wall was removed during construction of the
renovation in 2014. Once the, the damaged metal plate connections at the peak of trusses TR-1
through TR-6 were loaded and began to deflect. The metal plate connections at the peak of trusses
TR-2 through TR-6 failed as a result of the damaged connections being loaded beyond any
residual capacity.

2.

One significant factor that contributed to the failure of the roof trusses was due to the Contractor’s
apparent failure to check the condition of the existing trusses for indications of distress and to
obtain an engineer’s verification that the trusses had the structural capacity to span the new distance
once the intermediate support wall was removed.
The damage from “plate back-out” would have been clearly visible during the Construction of
Aug 2014. Had the Contractor used due diligence and checked the existing conditions he would
have discovered that the trusses were damaged by plate backout. Any competent contractor I have
ever worked with would have noted the condition of these trusses and immediately asked for an
engineer’s condition assessment and opinion about whether the trusses are safe to use or whether
the trusses require repair. The Contractor was also required by the Building Code to have an
Engineer verify under seal and signature that the trusses are undamaged and adequate to span the
new distance with the interior wall removed.
It is not known whether the contractor inspected the existing conditions or what his level of
experience was. Nor is it known whether the contractor hired an engineer to make an assessment
before construction. The only known is that the after the renovation of 2014, the trusses were in a
state of impending collapse and by definition deficient and unsafe. The cost for repairs was
shifted to the new Owner without his knowledge or consent. And that defective construction
placed the life and safety of the new Owner and his family in mortal peril.

3.

The Home inspector overlooked the metal plate backout when he entered the attic through the
garage access hatch for the “attic visit” on October 25, 2014. The damage was clearly visible and is
an indication of significant distress. And he should have informed the Buyer of this clear
indication of a potentially costly and significant structural problem and recommended that the
buyer engage a structural engineer to make a structural condition assessment.
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RECOMMENDATIONS:
A. Remedial Action:
1.

Owner is recommended to order the replacement and strengthening of the existing damaged roof
framing using either Option #1 or Option #2. Owner should submit the Options to a qualified
licensed contractor and obtain a detailed construction cost estimate for each Option. After
consultation with Engineer and Contractor, Owner should select the option which best serves his
needs and budget constraints. Once Owner has selected an Option, hire Engineer to make a
structural design for the replacement and strengthening of the existing damaged roof framing.
During this time Owner should hire an experienced Contractor to construct the roof replacement
and strengthening.
Schematic Design Options:
Option #1: Demolish the existing failed roof trusses at Grid 1 to 3 and replace with new trusses.
Strengthen the existing failed truss connections at Grids 3 to 4 with Plywood Gusset Plates.
REFER: Structural Drawings – SD-1.
Option #2: Replace all existing roof framing with new.
REFER: Structural Drawings – SD-2.

B. Avoidance of Future Problems:
1.

IX.

Require that the Seller provide a warranty against defects for Construction Work done. And ask
that the Seller provide copies of Construction Drawings, building permits; Contractor’s name,
license number and bonding; final letters from an Engineer, and reports from Special Inspectors.

FURTHER STUDY & REPORT
Further Study & Report is not recommended.
END REPORT.
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Mark
TR-6

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-6 in Attic
E
Truss peak connection
7007
Connection gang-nail plate has torn from the top chord.
Webs have displaced from the top chord by approximately 1.50 inches.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 1

Staaleson Engineering, P.C.
RE:
DATE:

Mark
TR-6

Level
OBS #
14.0’
A
B
C

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-6 in Attic
N
Truss peak connection
TR-6a
At right side of metal plate connection showing failure by peeling and tooth
withdrawal.
At left side of metal plate connection failure showing failure by plug-shear.
Webs have displaced from the top chord by approximately 1.50 inches.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 2
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DATE:

Mark
TR-1

Level
OBS #
14.0’
A

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-1 in Attic
E
Truss peak connection
5784
Connection gang-nail plate has partially disengaged from the top chord.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 3
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Mark
TR-2

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
Observation
TR-2 in Attic
E
Truss peak connection
Connection gang-nail plate has disengaged from the top chord.
Webs have displaced from the top chord.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PIC #
5785

PLATE # 4
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DATE:

Mark
TR-3

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-3 in Attic
E
Truss peak connection
5793
Connection gang-nail plate has torn from the top chord.
Webs have displaced from the top chord by approximately 1.50 inches.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 5
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RE:
DATE:

Mark
TR-4

Level
OBS #
14.0’
A
B
C

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-4 in Attic
E
Truss peak connection
5799
Connection gang-nail plate has torn from the top chord.
Webs have displaced from the top chord by approximately 1.50 inches.
Top Chord has split.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 6
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RE:
DATE:

Mark
TR-5

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-5 in Attic
E
Truss peak connection
5808
Connection gang-nail plate has torn from the top chord.
Webs have displaced from the top chord by approximately 1.50 inches.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 7
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RE:
DATE:

Mark
TR-6

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
PIC #
Observation
TR-6 in Attic
E
Truss peak connection
5811
Connection gang-nail plate has torn from the top chord.
Webs have displaced from the top chord by approximately 1.50 inches.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 8

Staaleson Engineering, P.C.
RE:
DATE:

Mark

Level
OBS #
TR-13 14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
Observation
TR-13 in Attic
E
Truss peak connection
Metal plate connection partially disengaged from the top chord.
Metal plate connection to web remains sound.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PIC #
TR-13b

PLATE # 9

Staaleson Engineering, P.C.
RE:
DATE:

Mark

Level
OBS #
TR-13 14.0’
TR-14
A

RPT-170912

Location
Observation
Truss peak in Attic

Appendix A – Plates
TUE, September 12, 2017

Azimuth Description
N

PIC #

Damaged Truss connection at
TR-13 and TR-14 view from
garage access hatch.

TR14a
(+TR13)

Connection gang-nail plate has backed out from the wood.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 10
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DATE:

Mark
TR-9

Level
OBS #
14.0’
A

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
Observation
Truss in Attic
W
Top Chord splice at TR-9
Mismatched member size at Truss top chord splice.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PIC #
5820

PLATE # 11
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RE:
DATE:

Mark
TR-9

Level
OBS #
14.0’
A
B

RPT-170912

Appendix A – Plates
TUE, September 12, 2017

Location
Azimuth Description
Observation
Truss in Attic
N
Top Chord splice at TR-9
Mismatched member size at Truss top chord splice.
Metal Plate Connector partially disengaged.

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PIC #
5818

PLATE # 12

Staaleson Engineering, P.C.
RE:
DATE:

Appendix A – Plates
TUE, September 12, 2017

Typical Metal Plate Connectors
Photo: from Internet.

RPT-170912

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 13

Staaleson Engineering, P.C.
RE:
DATE:

Appendix A – Plates
TUE, September 12, 2017

Common types of Metal Plate Connectors.
Excerpted from “Metal-Plate-Connected wood Joints: A Literature Review” By
Rakesh Gupta.

RPT-170912

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment

PLATE # 14
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RE:
DATE:

Appendix A – Plates
TUE, September 12, 2017

SK-1 Section view of Truss Top Chord.
Detail Sketch by Darrell Staaleson, P.E.

RPT-170912

Rippe Trusses
6009 N 40th St.
Tacoma, WA 98407
I3 - Structural Condition Assessment
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EXHIBIT C

Staaleson Engineering, P.C.
RE:
DATE:

Exhibit C – Method of Investigation
Friday, June 15, 2012

METHOD OF SITE OBSERVATIONS AND ANALYSIS:
Description of Method for Review, Computations, Evaluation, and development of Hypothesis
Preliminary structural investigation is made using visual observation techniques, which generally
look for indications of distress, including foundation cracking, member crushing or splitting, and
the presence of rot or chemical reaction. The condition of various members and connections are
classified as recommended by the ASCE Task Committee on Guidelines for Failure Investigation
of the Technical Council on Forensic Engineering. No coring, material testing, or other invasive
inspections are performed as a part of the preliminary investigation. ENGINEER made visual
observations of the structural elements and connections and made an analysis based on
Engineering experience and judgment.
Definition of General Condition of Existing
Wood Structure
1. Stages of Appearance of Structure
2. Stages of Material Decay or Deterioration
3. Stages of Connection Strength

#1
Sound
Incipient
Sound & tight

#2
Weathered & worn
Intermediate
Loose & wobbly

#3
Dilapidated
Advanced
Dilapidated

Building Codes and References
1. International Building Code (IBC).
2. International Existing Building Code (IEBC).
3. ASCE/SEI 41-13 Seismic Evaluation and Retrofit of Existing Buildings.
4. ASCE/SEI 11-99 Guidelines for Structural Condition Assessment of Existing Buildings.
5. FEMA 356, 2000, ASCE.
6. Failure Investigation, 1989, by ASCE Task Committee on Guidelines for Failure
Investigation of the Technical Council on Forensic Engineering.
7. Failure Mechanisms in Building Construction.
8. Forensic Engineering, 1997, Proceedings of the First Congress, sponsored by Forensic
Engineering Division of ASCE.
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EXHIBIT D

Staaleson Engineering, P.C.
RE:
DATE:

Exhibit D – Author’s Biographical Data
Tuesday, September 12, 2017

Author’s Biographical Data
Darrell Staaleson, P.E.,S.E. is the Chief Engineer
for Staaleson Engineering. He serves as Principal in
Charge of design and is directly responsible for
project direction and decisions made on all projects.
He has over 25 years of experience with structural
design, field engineering, investigating existing
structures and developing designs for renovations,
additions, or repairs, and project administration on
private sector and public work projects including
commercial buildings, custom residence,
warehouses, and government facilities.
Kent Centennial Parking Garage, 2005
Seismic Vulnerability Assessment and
Strengthening using Fluid Viscous Dampers
EDUCATION:
B.Sc.Civil Engineering, University of Nevada/Reno; 5/1986
ASCE/PMI Certificate in Project Management, 2/2009
REGISTRATION:
State of Washington, Civil/Structural Engineer #30965
State of California, Civil Engineer #49745
PROFESSIONAL ORGANIZATIONS:
American Society of Civil Engineers; 1981 – present
American Society of Civil Engineers / Structural Engineering Institute, Charter Member; 2000 - present
Structural Engineers Assoc. of Washington; 1993 – present.
Public Information Committee Chair and V.P. of Seattle Chapter.
CONTINUING EDUCATION:
4/2015: ASCE/SEI Structures Congress in Portland, OR
9/2014: SEA Northwest Conference.
8/2009: ASCE Webinar Investigation and Repair of Wood Structures
PUBLICATIONS & PRESENTATIONS:
1. Wrote “Check-7 Rapid Evaluation Form – Residential” for Real Estate Agents.
2. Taught Seminar: “Performing Rapid Evaluation of Residences to minimize liability.” as part of
Sound Appraisal Seminars.
3. Taught seminar to American Home Inspectors Associations on inspection techniques – Lessons
Learned from Private Practice
COMMUNITY SERVICE:
1. ASCE/AISC Student Steel Bridge Competition, Seattle Division, APR 2012. Served on the panel
of judges for the competition.
PERSONAL:
I have practiced Taiji and Yoga for over (20) years for enjoyment, exercise, and for stress release. I
teach Taiji to small class twice a week. I enjoy cycling for exercise. My training in Taiji and Yoga
help me to stay relaxed and focused in the stress-filled construction industry.
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EXHIBIT F
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EXHIBIT G

SCOPE OF WORK
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