
 
 

Date:  2/15/2016  

Project: Middleton Public Library Roof Repair 
 

To:   Pamela K. Westby 
Library Director 
Middleton Public Library 
7425 Hubbard Avenue 
Middleton WI 53562 
 

Pamela, 
 
Strategic Structural Design, LLC (SSD) was engaged to investigate the cause of an opening in the 
gypsum ceiling along the high point of the ceiling in the main level of the Middleton Public 
Library, and to recommend repairs.   

Beginning on Friday, Jan 22, and on subsequent investigations, the following issues were 
identified:  

1. A broken welded connection (Photos 3 and 4) was found at the bottom chord of the steel 
scissor truss on the south side of the ridge line along column line 3.  (See plan below)   

2. The top chord of the south scissor truss on line 4 had buckled out of plane, and had 
fractured at one point. (Photos 5, 6, 7)  The top chord of this truss was not attached to the 
roof diaphragm, and could have completely failed had it not been restrained by the 
adjacent wood truss approximately one foot to the east, which stopped its horizontal 
movement.  Upon further inspection it was found that the top chords of the scissor 
trusses on lines 2, 3, and 5 were also not properly restrained.  The original drawings 
indicated that a wood nailer was required on both top and bottom chords of these 
trusses, and this nailer was not present.  There were no obviously failed members of the 
trusses on lines 2 and 5.   

3. On SSD’s recommendation, Fish and Associates of Middleton was engaged to review the 
weld quality of the connections in the steel trusses.  Fish identified a significant number of 
faulty welds throughout the steel trusses.  SSD built a computer model of the steel trusses 
and identified the load in the individual truss elements, and the required weld size and 
length for each member, and provided that information to the steel erector making the 
repairs to the welds.   
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4. SSD also checked the adequacy of the individual truss members, and found that the top 
and bottom chords of the scissor trusses on lines 3 and 4 were undersized, and SSD 
designed reinforcing for those members.  

5. The south side of the raised ceiling is supported by wood trusses.  The bottom chord of 
these trusses were notched to fit flat into the truss hangers that support the trusses.  A 
sloped seat hanger should have been used, as the notching of the 2x4 chord is not 
recommended. These trusses had moved about 1.5 inches laterally and were close to 
slipping off the hangers. See photo 8. 

6. The scissor trusses are supported on each end by round steel pipe columns, which are 
welded to steel beams running along the beam lines on each side of the raised ceiling.  
The stub columns, and the main columns on lines 3 and 4 had rotated to a point where 
they were out of plumb by as much as an inch. The steel erector found that the north pipe 
stub on line 5 was insufficiently welded. 

7. The north side of the raised ceiling includes three dormer windows.  The roof framing 
between the dormer windows includes wood rafters and ceiling joists. The wood rafters 
were supported by joist hangers, but did not include any uplift prevention measures.  
While this did not play into the distress we were originally investigating, it was an issue we 
felt should be corrected. 

8. SSD also inspected the wood roof framing to the north and south (flat roof areas) and 
found the wood trusses lacking tie down anchors for wind uplift. 

Repairs: 

1. The first task was to shore the failed trusses on lines 3 and 4 of the building to insure the 
stability of the structure.  In discussions with Ideal Builders and their steel subcontractor, 
there was a preference to use a heavy scaffold type shoring rather on line 3 since that 
type of shoring system has some inherent stability that a single steel post column does 
not.  A steel post column was used at line 4 since the scaffold type arrangement would 
not be possible due to the proximity of the stair.  The shoring was completed just prior to 
a potential snow storm on Tuesday, Feb 2.  

2. On Feb 3 and 4, Fish and Associates reviewed the welds in the trusses, and found 
approximately 40 percent of the first 50 welds they reviewed to be deficient, with a 
significant number of the welds exhibiting lack of fusion, which was the cause of the 
failure of the weld on line 3. 

3. Prior to lifting the broken trusses back into position, the defective welds in the steel 
trusses were repaired.  Weld repairs started on Feb 5.   

4. The support condition for the wood trusses on the south side of the roof were revised to 
bear directly on the top of the bottom chords of the steel trusses, bypassing the truss 
hangers and the notched bottom chords.  See photo 9 of three separate support 
arrangements used. 

5. Wood blocking was installed to laterally stabilize the top chords of the scissor trusses on 
lines 2 and 5. 

6. The damaged portion of the top chord of the scissor truss along line 4 was cut out, and 
the remainder of the truss was pulled back into alignment. 
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7. The reinforcing of the steel scissor truss on line 4 started on Monday, Feb 8. 
8. The jacking process started on Wednesday, Feb 10.  In conjunction with the vertical 

jacking, a tension cable was installed on lines 3 and 4 to pull the columns to the north that 
were out of plumb, back to a plumb position.  A laser was installed in the roof and we 
measured deflection of the steel scissor trusses on lines 3 and 4, compared to lines 2 and 
5, and found the deflection to be approximately 3.5 inches.  The shores were raised about 
2.5 inches, and we noted that while the gap was closing east of the stair, it was not closing 
to the west.  An investigation found that the upgraded wood truss supports to the west of 
the center of the roof were binding, and we modified those supports to eliminate the 
restraint.  With the restraint removed, the gap to the west closed to match the south.   

9. The following morning, Thursday, Feb 11, we raised the shores an additional inch, at 
which point the broken weld plate on line 3 appeared to be aligned to its original position, 
and the columns on lines 3 and 4 had returned to plumb.  The remainder of the welding of 
the scissor trusses on lines 3 and 4 was completed on Friday, Feb 12, and the shoring 
column on line 4 removed.  The shoring scaffold on line 3 was removed Monday, Feb 15.  
Photo 10 shows the jacking arrangement at line 4.  The steel shim plates were added as 
the jacking progressed.  Photo 11 shows the reinforced top chord of the scissor truss, 
repaired original welds where lack of fusion was indicated, and lateral blocking installed.  
Weld was added to the base of the stub column on line 5. 

10. Drywall repair started Monday, Feb 15 

Notes: 

1. The original architect, engineer, and builder of the building are no longer in business.  SSD 
contacted several local steel fabricators, and none had records of producing the steel for 
the building.  We have not identified the original steel fabricator. 

2. Ideally the original truss supplier would be engaged to design the repairs of the trusses.  
SSD contacted both Vulcraft and CanAm, the two dominant joist suppliers, to determine if 
either supplied the steel trusses for the project.  Neither had any records of performing 
the work.  Typically these companies attach stamped metal tags on their trusses for 
identification purposes, and no tags were found on the trusses.  We suspect these trusses 
were built by the steel fabricator. 

Please feel free to contact me if you have any questions about this report.  

Sincerely, 

 

Michael R. Leiferman, PE 
Principal 
Strategic Structural Design, LLC 
8517 Excelsior Drive Suite 201 
Madison WI, 53717 
608-658-0436 (direct)  
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Photos 3 & 4 showing failed bottom chord weld on line3 

Photo 4 shows almost complete lack of fusion of the weld to the angle. 
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Photo 5 

        

Photos 6 & 7 
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Photo 9 
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Photo 10 

 

 

Photo 11 
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