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13 April, 2022 
 
 
Structural Condition Assessment 
Connector, Barn and Carriage House 
Captain Thomas Thompson House 
179 Pleasant Street 
Portsmouth, New Hampshire 
 
 
Gorham Structural Engineering, PLLC is a consultant to the property owner and has been retained 

to work with project architect, CJ Architects, to provide a condition assessment of the connector, 

barn and carriage house structures at 179 Pleasant Street. The following is a summary of the 

findings. 

 
Please see attached sketch SK-A for a plan drawing. 

 

1.0  Connector 
The connector is a 4’-3”x23’-9” one story, wood framed structure which extends from the back of 

the annex to the barn. 

 

The connector foundation is made of loosely spaced stone supporting a timber plate. The exterior 

grade along the north side is about 1-foot below the top of the foundation wall.  The exterior grade 

along the south side is approximately at the same elevation as the interior wood floor.  Brick 

masonry cladding has been added along the outside face of the south wall in an attempt to provide 

some decay protection to the wall and timber sill. The top of this brick cladding is about 1-foot 

above the exterior grade and interior floor and covers decaying wall sheathing. (Images 1 – 5) 

 

The first floor is framed with 2x4 joists spaced at 16” on center.  The joists are supported on a 2x2 

ledger fastened to 6x6 timber plates.  The north exterior wall is constructed using board sheathing 

over 2x3 studs spaced at 39” on center.  The south wall is constructed using plywood sheathing 

over 2x3 studs spaced at 16” on center with 4x4 post spaced at 4-feet on center.  The majority of 

the roof is framed with boards spanning from the exterior walls to a 2x2 ridge. (Image 6) 

 

The connector construction is haphazard, with a sloping floor, walls out of plumb, and techniques 

that would be considered unconventional for any time period.  The brick masonry cladding wall 

does not provide sufficient or appropriate decay protection for the wood framing materials.  
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1-Connector north elevation    2-Connector south elevation 

 

   
3-Connector brick cladding on south side  4-Connector inside face of brick cladding 

 

   
5-Connector foundation on north side  6-Connector interior looking east 

  



 
 

Gorham Structural Engineering, PLLC 
______________________________________________________________________________________________ 

 

_______________________________________________________________________________________________ 
3 

11 Burnham Avenue  |  Durham, NH 03824  |  603·988·1738  |  www.GorhamStructural.com 

2.0  Barn 
The barn was originally constructed as a 12’-3”x40’-0” one story, wood framed structure with a 

mono-sloped roof. A renovation added the 10’-6”x16’-9” one story shed extension to the back of 

the building and created a 15’-5” wide door opening at the front elevation. 

 

   
7-Barn southwest elevation    8-Barn north elevation 

 

   
9-Siding extending below grade   10-Stone foundation along back of barn 
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11-Inside looking north    12-Inside looking south 

   
13-5x5 timber supported on screw jack  14-Connector roof sheathing and purlins 

 

   
15-Barn decay damage    16-Barn decay damage 
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The barn foundation along the front of the building is not accessible or visible.  It is most likely 

constructed similar to the connector south wall, with brick cladding covering the base of the wood 

wall and the dry stacked stone foundation.  At some locations along the front of the building, the 

soil is in contact with the wood clapboard siding and is above the interior floor elevation (Image 9).  

Along the back of the original building, the foundation is constructed of dry stacked stone (Image 

10).  At the addition, the foundation is constructed of concrete block and brick masonry. 

 

The first floor is partially concrete slab, just within the sliding doors. (See SK-A) I believe the slab is 

cast directly on wood decking.  The floor is wood decking on each side of the concrete slab. The 

exterior walls are framed with timber studs clad with pine board sheathing.  The roof is framed with 

wood purlins supported by timber rafters. 

 

The original barn timber frame was constructed using reasonably sized members and techniques.  

The renovation that added the shed extension, and the wide sliding doors along the front of the 

building, damaged and structurally degraded the original framing system.  Much of the original front 

wall framing, including a frame supporting post on line-3, was removed to create the current door 

opening. (SK-A and SK-D)  The original front wall frame posts on lines 2 and 4 have also been 

removed and replaced.  Where the back wall of the original barn was removed, the existing and 

added framing has been supported by a heavily notched 5x5 timber and a screw jack. (Image 13)  

The purlins spanning from the barn to the carriage house are grossly undersized. (Image 14) 
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Barn Structural Analysis Summary 
This analysis assumes members to be full dimension with the following design loads: 

Roof framing analyzed for a 42 psf snow load plus a 20 psf dead load. 

Floor framing analyzed for a 40 psf live load plus a 15 psf dead load. 

 

Note: Structural components noted below are keyed on sketch SK-B 

 
Purlin P1 Assuming 3”x4” Hem-Fir, Select Structural, spaced at 2’-0” on center 

Bending stress, fb = 1740 psi (exceeds allowable by 152%) 
Total load deflection = 1.07” (exceeds allowable by 180%) 

 
Purlin P2 Assuming 4”x4” Hem-Fir, Select Structural, spaced at 3’-0” on center 

Bending stress, fb = 1955 psi (exceeds allowable by 171%) 
Total load deflection = 1.20” (exceeds allowable by 203%) 

 
Purlin P3 Assuming 2¾”x4” Hem-Fir, Select Structural, spaced at 3’-0” on center 

Bending stress, fb = 5400 psi (exceeds allowable by 473%) 
Total load deflection = 4.95” (exceeds allowable by 675%) 
 

Rafter R1 Assuming 8”x7” Eastern White Pine, Select Structural 
Bending stress, fb = 1485 psi (exceeds allowable by 132%) 
Total load deflection = 1.03” (exceeds allowable by 166%) 

 
Rafter R2 Assuming 6”x7” Eastern White Pine, Select Structural 

Bending stress, fb = 2210 psi (exceeds allowable by 197%) 
Total load deflection = 1.55” (exceeds allowable by 248%) 

 
Rafter R3 Assuming 7”x6” Eastern White Pine, Select Structural 

Bending stress, fb = 2284 psi (exceeds allowable by 204%) 
Total load deflection = 1.86” (exceeds allowable by 298%) 

 
Rafter R4 Assuming 7”x6” Eastern White Pine, Select Structural 

Bending stress, fb = 2077 psi (exceeds allowable by 185%) 
Total load deflection = 1.37” (exceeds allowable by 244%) 

 

Please note that these calculations have ignored the effects of notches and other significant 

defects and damage in the wood framing.  Including these issues in the analysis would significantly 

increase the member stresses resulting in even lower load capacities. 
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3.0  Carriage House 
The carriage house was originally constructed as a 26’-3”x40’-6” story and a half timber frame hip-

roofed structure.  A subsequent renovation added a one story shed extension along the entire back 

of the building. (See image 17 and 18) 

 

   
17-Carriage house east elevation   18-Carriage house northeast elevation 

 

The carriage house is supported along the south wall, and most of the east wall, on a brick 

masonry foundation.  The foundation wall along the south elevation retains approximately 5-feet of 

earth.  At times during rain events water can be observed leaking through this wall onto the 

concrete floor slab.  The balance of the foundation appears to be dry stacked stone piers. 

 

The majority of the first floor is a concrete slab. About one-third of the floor area is wood decking 

supported on wood timbers on stone piers over soil.  The second floor and roof of the carriage 

house is framed with wood timbers using deep cross-lap joints for connections.  The roof is slate 

shingles on board sheathing.  The clear headroom at the second floor level is about 5’-3”. (1/SK-E) 

 

The first floor exterior walls along the front and right sides are framed with conventional 2x stud 

framing, similar to what we might see today, with pine board sheathing. My opinion is that these 

walls may have been constructed in the 1960s to 70s timeframe.  The original posts along the front 

wall have been cut down to fit within the newer stud walls, and it was observed that the bases of 

some of the posts have been repaired. (Images 19 and 20) 
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19-Brick foundation and front wall framing  20-Brick foundation and side wall framing 

 

The structure has two major frames along lines 7 and 8 with steel hanger rods that extend from the 

second floor 8x8 carrying timber to the rafter peak. (See SK-B and SK-C)  This system provides 

support to the second floor and relies on diagonal bracing at the second floor level and balloon 

posts that are continuous from the foundation to the roof truss. (See 1/SK-E)  At the frame on line 

7.5, the timber bottom chord was cut and removed.  In an effort to compensate, 2x8 diagonal 

chords were installed in an attempt to create a scissor truss. (See images 21 & 22, and 2/SK-E)  

 

   
21-Cut bottom chord on line 7.5   22-Modified roof framing at line 7.5 

 



 
 

Gorham Structural Engineering, PLLC 
______________________________________________________________________________________________ 

 

_______________________________________________________________________________________________ 
9 

11 Burnham Avenue  |  Durham, NH 03824  |  603·988·1738  |  www.GorhamStructural.com 

   
23-Modified framing to bridge over the  24-Vertical split at corner post 
     removed post and wall at lower level 
 

At the intersection of grid lines 8 and C, (SK-A) the balloon post was cut and removed at the first 

floor level.  In an effort to compensate, truss-like diagonal framing was installed at the second floor 

wall along line C, to bridge over the removed post. (See image 23 and 3/SK-E) 

 

Looking at the building from outside, it can be observed that there is significant distortion, or 

deflection, along the ridge, the hips and in the plane of the roof itself.  Looking inside the building at 

the top of the corner post, we can observe the vertical split in the post where the hip rafter is being 

pushed outward. (See image 24) 

 

Carriage House Structural Analysis Summary 
This analysis assumes members to be full dimension with the following design loads: 

Roof framing analyzed for a 42 psf snow load plus a 20 psf dead load. 

Floor framing analyzed for a 40 psf live load plus a 15 psf dead load. 

 

Note: Structural components noted below are keyed on sketch SK-B 
 
Rafter R5 Assuming 3”x5” Hem-Fir, Select Structural, 2’-0” on center 

Bending stress, fb = 3525 psi (exceeds allowable by 330%) 
Total load deflection = 5.05” (exceeds allowable by 496%) 

 
Joist J1 Assuming 7”x6” Hem-Fir, Select Structural, spaced at 3’-9” on center 

Bending stress, fb = 1730 psi (exceeds allowable by 144%) 
Total load deflection = 1.77” (exceeds allowable by 232%) 
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Carriage House Structural Analysis Summary - Continued 

 
Joist J2 Assuming 6”x6” Hem-Fir, Select Structural, spaced at 3’-9” on center 

Bending stress, fb = 1200 psi (matches allowable stress of 1200 psi) 
Total load deflection = 0.73” (exceeds allowable by 124%) 

 
Beam B1 Assuming 8”x8” Hem-Fir, Select Structural 

Bending stress, fb = 2310 psi (exceeds allowable by 192%) 
Total load deflection = 0.54” (within allowable) 

 
 
Note: Structural components noted below are keyed on sketch SK-C 
 
Decking D1 Assuming 3/4” thick Hem Fir board sheathing 
  Bending stress, fb = 2070 psi (exceeds allowable by 160%) 
  Total load deflection = 1.73” (exceeds allowable by 525%) 
 
Purlin P4 Assuming 4”x2½” Red Oak, Grade #2 

Bending stress, fb = 5920 psi (exceeds allowable by 430%) 
Total load deflection = 4.6” (exceeds allowable by 525%) 

 
Rafter R6 Assuming 5”x7½” Hem Fir, Select Structural 

Bending stress, fb = 2825 psi (exceeds allowable by 235%) 
Total load deflection = 2.8” (exceeds allowable by 365%) 
 

Rafter R7 Assuming 5½”x5½” Hem Fir, Select Structural 
Bending stress, fb = 2950 psi (exceeds allowable by 245%) 
Total load deflection = 4.3” (exceeds allowable by 500%) 
 

Beam B2 Assuming 10”x8” Hem Fir, Select Structural 
Bending stress, fb = 3002 psi (exceeds allowable by 250%) 
Total load deflection = 5.6” (exceeds allowable by 440%) 

 

Please note that these calculations have ignored the effects of notches and other significant 

defects and damage in the wood framing.  Including these issues in the analysis would significantly 

increase the member stresses resulting in even lower load capacities. 

 

Visual observations, along with the results of the engineering analysis, indicate that the carriage 

house structure is in very poor condition. 
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From outside the building, looking at the carriage house, one can observe significant distortion, 

which could be describe as a swayback condition, along the ridge, the hips, and roof planes.  

These distortions indicate that the building structure is significantly overstressed to levels that 

should be considered unacceptable.  The results of basic engineering calculations, that should not 

be considered conservative, confirm that the buildings’ member stresses and deflections are 

excessive. 

 

In conclusion; any effort to renovate this existing building structure, for any type of occupancy, 

would be a difficult and expensive undertaking.  In my opinion, every original structural member, 

including roof sheathing and all member connections, would need to be reinforced, repaired or 

replaced. 

 

Thank you for this opportunity to be of service.  Please feel free to contact me if there are any 

questions or if I may be of further service. 

 

 

 

Respectfully submitted, 

Martin Gorham, PE, LEED-AP, SECB 

 
 

 

Attachments: SK-A, B, C, D & E 
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Carriage House & Connector Buildings 
Evaluation of Construction & Building Origin 

 
 
 

 
 
 
 
 

 
 
 
The intent of this report is to provide background and clarity to the origin and dating of the 
carriage house and connecting structures at 179 Pleasant St. By reviewing construction 
methods, existing materials, historic maps, and consulting with industry professionals. We have 
generated this report for your review.  
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Dog Leg Connector:  
 

 
 
Dog Leg Connector:        (Est Early 1900’s) 
 
The dog leg connector, much like the rest of the property has been subjected to a series or 
renovations over the years. Most of the framing members in the wall, floor, and roof systems 
have modern materials and certainly do not predate the early 1900’s. The roofing material is 
slate; however, the flashing details are all modern materials and practices. The edge of the roof 
lines have metal drip edge installed, and the ridge cap detail is lead bent over the slate and 
does not match the hip or ridge detail of the mansion.  
 
The front elevation exterior trim and clapboards have all been replaced and have no signs of 
original materials. The back elevation has older clapboards installed on a portion of the wall 
system. The clapboards have a very steep lap joint that overlaps by roughly 2”. This indicates 
older siding practice and thus older material. The nails used to secure the siding and the steep 
lap joints however, do not match the siding details on the mansion.  This suggests a different 
period for the installation of the siding on the dog leg connector.  
 
Another key detail is how the dog leg connector buts into the annex and barn/connector. The 
corner boards and fascia are cut into the other structures and in some points scribed around 
the other structures. Again, this suggests that this building postdates the annex and even the 
barn/connector.  
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Barn/Connector: 
 

 
 
 
Barn/Connector:       (Est 1890 – Early 1900’s) 
The barn/main connecting structure also exhibits signs of significant renovation work over the 
years. Through our research we know that the front wall was reframed to accommodate a 
larger sliding door in 2018. A 10’ x 16’ “carport” was added to the back side of the structure in 
1979. In reviewing the framing most of the front wall has been removed and replaced with 
rough sawn material to accommodate the door renovation in 2018. Additionally, most of the 
roof framing was cut and altered to accommodate the carport addition in 1979.  
 
We noticed a unique difference between the roof framing in the barn/connector and the 
carriage house and mansion. The barn/connector roof system is a timber frame just like the 
mansion and carriage house. It has main rafters, purlins, and wind or corner bracing into the 
king posts. The joinery of the wind or corner bracing was mortised into the side of the king post 
and rafter, and then secured with a large steel nail. The mansion and carriage house all have 
mortise pockets and tenon joints with a wooden peg. This could be a result of the roof being 
altered and repurposed to accommodate the various renovations, or the different framing style 
may suggest a different period for the structure.  
 
There is little to extract from the exterior details on this structure. Most of the siding and 
exterior trim has been replaced or is rotted beyond any repair. The exterior wall facing the 
carriage house located under the open roof system is however intact. The siding on this wall 
has a but joints and no noticeable nail heads like the mansion. 
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Carriage House:  
 
 

 
 
Carriage House:         (Est 1784) 
The carriage house is the only structure (outside of the mansion) that still has elements of its 
1784 origin. Unfortunately, the carriage house has suffered the greatest impact from haphazard 
renovations and poor construction practices out of all the structures on the property. 
 
In 1962 the carriage house underwent an extensive renovation to accommodate a dentist 
office. The renovation basically removed the entire first floor walls and floor systems. There are 
almost no original materials left on the first floor of the carriage house to include, wall studs, 
sheathing, windows, doors, siding, trim, foundation. I believe they systematically removed 
sections of the walls while they reframed and eventually poured a concrete slab throughout 
most of the carriage house.  
 
The second floor and roof system however have remained mostly intact and original to the 
1784 period. The massing of the beams, the joinery methods, and the framing layouts all match 
the mansion framing. Some of the beams have been cut or notched over the years but for the 
most part the framing is intact.  
 
There are (2) single story additions off the back of the carriage house. These two structures are 
not original to the carriage house, and we believe were most likely added in the late 1800’s or 
early 1900’s with the barn/connector. The framing members used are machined and the 
framing practice mimics that of the annex and a balloon frame style. The roof rafters of these 
additions are also notched into the second-floor sheathing of the carriage house.  
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Conclusion:  
 
After reviewing the connecting structures and carriage house as well as consulting with other 
professionals, it is our opinon the mansion and carriage house are the only structures original 
to the 1784 period. We believe the original property encompassed the mansion, a small kitchen 
“L” off the back of the mansion and the carriage house.  
 
We also believe the barn/connector was added sometime after 1860 when Mark Wentworth 
purchased the property. We have found news papers in the mansion used as insulation and 
vapor barrier which suggest the renovation occurred closer to 1889 -1890. It is my opinion that 
Mark Wentworth renovated the mansion and added the barn/connector onto the carriage 
house at this time.  
 
The dog leg connector and single story additions on the back of the carriage house we believe 
occurred sometime after the barn/connector and mansion renovation. Mark Wentworth 
passed away leaving the property to his daughter Susan Wentworth in 1903. We believe Susan 
added the back additions and the dog leg connector sometime during her ownership of 1903-
1940.  New Additions, Renovations, and Repurposing of materials has been ongoing to present 
day.  
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