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p
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c
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b
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 d
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b
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e
 

C
h

u
rc

h
 

a
u

th
o

ri
z
e
d

 
U

b
 

to
 

s
o

li
c
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b
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c
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b
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c
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c
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p
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b
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r
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c
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I
V
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c
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c
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p
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v
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n
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 d
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c
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c
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p
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b
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T
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p
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c
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c
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c
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~
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c
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c
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c
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c
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w
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n
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c
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d
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m
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&
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w
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w
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p
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w
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c
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c
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w
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v
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c
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c
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c
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p
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c
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u
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c
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b
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p
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e
 

e
x

tr
a
 

f
it

ti
n

g
s
 

fo
u

n
d

 
in

 
th

e
 

u
p

p
e
r 

fa
n

 
w

o
u

ld
 

b
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p
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Executive Summary 

BUILDING DATA 

LDS Property Number: 507-2638  Previous Structural 
Evaluation Report 
Date: 

8/24/2012 

LDS Building Plan Type:  Undefined Year Constructed: 1937 

Site Visit Date: 9/6/2012 Year(s) of Additions: 1970, 1987 

Original Report Date: 9/27/2012 Total Building Area: ~18,000 sq. ft. 

Structural Engineer: Doug Weber Number of Stories: 2 

Firm Job Number: STR12.1121.05 Basement: 1  

 

COST ESTIMATE 

    
STRUCTURAL:  $24,700   

    

TOTAL CONSTRUCTION COST:  $   24,700 
   

 

STRUCTURAL DESIGN FEE:  $3,500   

STRUCTURAL OBSERVATION FEE:  $1,500   

SPECIAL INSPECTION FEE:  $3,000   

    

TOTAL FEES:  $   8,000 
 

 

TOTAL STRUCTURAL COST1:  $  32,700 

 

1. Estimates shown above do not include costs for removal and replacement of roofing or 
other replacements and improvements costs related to structural upgrade work.   
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1. Structural Description 

Table 1-1 

VERTICAL LOAD-RESISTING ELEMENTS  
FOR THE HIGH ROOF SECTIONS 

Element Description 

Sheathing: 1x8 overlaid with plywood sheathing 

Joists: 2x6, 2x10, 2x12 

Roof Beams/Girders: GLB, 2x beams 

Truss Type 1: Wood truss with ½” plywood gusset and simple nail 
connections 

Truss Type 2: Wood truss with 1x wood gusset, bolted connections, and 
simple nail connections 

Truss Type 3: Wood scissor truss with 1x wood gusset, bolted connections, 
and simple nail connections 

Truss Type 4: Wood truss with nailer plate connections 

Attic insulation: Fiberglass and blown-in insulation 

Comments: 

1. There are multiple additions spanning multiple years and types of construction. 

Table 1-2 

VERTICAL LOAD-RESISTING ELEMENTS  
FOR THE LOW ROOF SECTION 

Element Description 

Sheathing: Plywood sheathing 

Joists: 2x6 

Roof Beams/Girders: 2x beams 

Truss Type 3: Low profile 

Attic insulation: Unable to access 

Comments: 

1. The lower roof comprises roof extensions over flat roof sections and low profile 
trusses.  
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Table 1-3 

TRUSS TYPE 1 

Truss location: Classrooms 

Truss span (ft): 30 Ridge connection: 
Plywood gussets 
8d nails 

Top chord: 2x6 Top chord/Web connection: 
Plywood gussets 
8d nails 

Bottom chord: 2x6 Bottom chord/Web connection: 
Plywood gussets 
8d nails 

Compression 
web members: 

2x4 Bottom chord splice connection: N/A 

Tension web 
members: 

2x4 
Bottom/Top chord connection: 

Plywood gussets 
8d nails 

 

Table 1-4 

TRUSS TYPE 2 

Truss location: Classrooms 

Truss span (ft): 30 Ridge connection: 
Plywood gussets 
8d nails 

Top chord: 2x6 Top chord/Web connection: 16d nails 

Bottom chord: 2x6 Bottom chord/Web connection: 16d nails 

Compression 
web members: 

2x6 
Bottom chord/Bottom chord 

connection: 
1x gussets with ½” 
bolts 

Tension web 
members: 

2x4 
Bottom/Top chord connection: 

1x gussets with ½” 
bolts 

 

Table 1-5 

TRUSS TYPE 3 

Truss location: Chapel 

Truss span (ft): 34 Ridge connection: 
1x gussets 10d 
nails 

Top chord: 2x6 Top chord/Web connection: 16d nails 

Bottom chord: 2x6 Bottom chord/Web connection: 16d nails 

Web members: 
2x4 

Bottom chord/Bottom chord 
connection: 

1x gussets with ½” 
bolts 
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Bottom/Top chord connection: 

1x gussets with ½” 
bolts 

 

Table 1-6 

TRUSS TYPE 4 

Truss location: Offices 

Truss span (ft): 34 Ridge connection: Nailer plates 

Top chord: 2x6 Top chord/Web connection: Nailer plates 

Bottom chord: 2x6 Bottom chord/Web connection: Nailer plates 

Web members: 2x6 Bottom chord splice connection: N/A 

  Bottom/Top chord connection: Nailer plates 

 

2. Site Hazards 

Table 2-1 

SNOW CHARACTERIZATION 

Parameter Description 

Roof snow load (psf): 28 psf 

Ground snow load (psf): 37 psf 

Reference: 

1. Sack, Ronald L., & Sheikh-Taheri, Azim (1986). Ground and Roof Snow Loads 
for Idaho. Department of Civil Engineering, University of Idaho. 

Comments: 

1. Unbalanced snow loads were used in the evaluation of these trusses. 
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3. Scope of Work 

The objective of this study is to perform a visual screening (visual observation and 
engineering judgment) of the roof trusses, associated secondary framing, bracing, and 
support connections for deficiencies including failing/failed split ring truss connections 
and other identifiable roof framing deficiencies.   

The scope also includes reviewing the roof truss as-built drawings and performing quick 
check calculations of the split ring truss connections and the gravity load carrying 
capacity of the roof trusses.  

4. Findings 

Table 4-1 

STRUCTURAL DEFICIENCIES 

No. Item Description 
Photo 

No. 

S-1  Truss 1: Bearing site 
connection 

Nailing pattern does not satisfy calculations 1 

S-2  Truss 1: TC gusset to 
vertical web 

Nailing pattern does not satisfy calculations 2 

S-3  Truss 1: BC gusset to 
vertical web 

Nailing pattern does not satisfy calculations 3 

S-4  Truss 2: Bearing site 
connection 

Bolt and nailing pattern does not satisfy 
calculations 

4 

S-5  Truss 2: TC and vertical web 
to gusset  

Nailing pattern does not satisfy calculations 5 

S-6  Truss 2: BC compression 
and tension web  

Nailing pattern does not satisfy calculations 6 

S-7  Truss 2: BC gusset to webs Bolt and nailing pattern does not satisfy 
calculations 

7 

S-8  Truss 2: Overbuild at TR3 Inadequate overbuild and unbraced top 
chords 

8,9,10 

S-9  Truss 3: Bearing site 
connection 

Bolt and nailing pattern does not satisfy 
calculations 

11 

S-10  Truss 3: TC gusset to 
vertical web 

Nailing pattern does not satisfy calculations 12 

S-11  Truss 3: BC to short span 
compression web 

Nailing pattern does not satisfy calculations 13 
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Comments: 

1. Truss 4 considered engineered and not evaluated. 

2. Structural deficiencies provided in this report are based on site visit observations, review 
of provided existing drawings (benefit limited by incompleteness and/or difficulty 
reading), and the results obtained through analysis. Other deficiencies may not have 
been accessible or observable. 

3. On-site verification is required and must occur during the construction phase when the 
structure is more accessible. Verification may result in additional deficiencies. 

 

Table 4-2 

STRUCTURAL DETERIORATION 

 
No. 

 
Item 

 
Description 

Photo 
No. 

D-1  Rodent Evidence of rodent activity N/A 

Comments: 

1. No deterioration was seen in the truss systems. 

2. Other deterioration may not have been accessible or observable. 
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5.  Recommendations 

Table 5-1 

STRUCTURAL UPGRADE MEASURES 

No. Item 
Plan 
No. 

Recommended 
Upgrade 

Year/Timing 

Actual 
Upgrade 

Year  

S-1  Add extra fasteners 5-1 Next reroof  

S-2  Add extra fasteners 5-1 2013  

S-3  Add extra fasteners 5-1 2013  

S-4  Add extra fasteners 5-1 Next reroof  

S-5  Add extra fasteners 5-1 2013  

S-6  Add extra fasteners 5-1 2013  

S-7  Add extra fasteners 5-1 2013  

S-8  Restructure overbuild and brace top chords to 
distribute load 

5-1 2013  

S-9  Add extra fasteners 5-1 Next reroof  

S-10  Add extra fasteners 5-1 2013  

S-11  Add extra fasteners 5-1 2013  

     

D-1 Continue to monitor and remove rodents if 
problem persists 

5-1 2013  

 

Comments: 

1. Many of the deficiencies are based on the worst case snow loads on the roof. 
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Figure 5-1 – Roof Plan – Deficiency Locations and Recommended Upgrades
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Appendix A – Photographs 

                    
Photo 1 – Nailed bearing site connection 

                    
Photo 2 – TC gusset to vertical web 
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Photo 3 – BC gusset to vertical web 

                    
Photo 4 – Bearing site connection 
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Photo 5 – TC and vertical web to gusset 

                    
Photo 6 – BC compression and tension webs 
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Photo 7 – BC gusset to webs 

                    
Photo 8 – Roof overbuild 
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Photo 9 – Roof overbuild 

                    
Photo 10 – Roof Overbuild 
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Photo 11 – Bearing site connection 

                    
Photo 12 – Bearing site connection 
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Photo 13 – BC to short compression web 
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Appendix B – Structural Construction Cost Estimate Details 

No. Item Cost 
Recommended 

Upgrade 
Year/Timing 

S-1  Add extra fasteners $840 Next reroof 

S-2  Add extra fasteners $630 2013 

S-3  Add extra fasteners $630 2013 

S-4  Add extra fasteners $3,600 Next reroof 

S-5  Add extra fasteners $2,700 2013 

S-6  Add extra fasteners $2,700 2013 

S-7  Add extra fasteners $2,700 2013 

S-8  Restructure overbuild and brace top chords to 
distribute load 

$2,400 2013 

S-9  Add extra fasteners $3,000 Next reroof 

S-10  Add extra fasteners $2,250 2013 

S-11  Add extra fasteners $2,250 2013 

    

D-1 Continue to monitor and remove rodents if 
problem persists 

$1,000 2013 

 TOTAL $24,700  

 

Comments: 

1. The cost estimate is intended to be a conceptual cost estimate based on the 
structural engineer’s judgment. 
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5.  Recommendations 

Table 5-1 

STRUCTURAL UPGRADE MEASURES 

No. Item 
Plan 
No. 

Recommended 
Upgrade 

Year/Timing 

Actual 
Upgrade 

Year  

S-1  Add extra fasteners 5-1 Next reroof  

S-2  Add extra fasteners 5-1 2013  

S-3  Add extra fasteners 5-1 2013  

S-4  Add extra fasteners 5-1 Next reroof  

S-5  Add extra fasteners 5-1 2013  

S-6  Add extra fasteners 5-1 2013  

S-7  Add extra fasteners 5-1 2013  

S-8  Restructure overbuild and brace top chords to 
distribute load 

5-1 2013  

S-9  Add extra fasteners 5-1 Next reroof  

S-10  Add extra fasteners 5-1 2013  

S-11  Add extra fasteners 5-1 2013  

     

D-1 Continue to monitor and remove rodents if 
problem persists 

5-1 2013  

 

Comments: 

1. Many of the deficiencies are based on the worst case snow loads on the roof. 
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