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Ladies and Gentlemen,

In accordance with my proposal submitted on October 31, 2017, I have performed a limited 
structural assessment of the existing low roof framing at the Unitarian Universalist Church (UU 
Church) on Pleasant Street in Concord, NH.  The purpose of this assessment was to address 
your concerns with the structural adequacy of low roof framing, including deterioration of 
exposed exterior timber framing, twisted timber beams, lateral stability, connections, and 
general snow load capacity.  The Sanctuary roof was not included at your request.

The assessment consisted of researching available documentation of original construction and 
subsequent correspondence, review of existing framing conditions to compare the as-built 
condition with available documentation, field measuring where necessary, preparation of a roof 
framing plan and two typical framing sections (Figures 1 and 2), visual inspection of framing 
conditions for deterioration or damage, building code research, load calculations, and analysis 
of primary framing components to the extent feasible based on the collected data.  I am pleased 
to submit this summary report describing my observations, findings and recommendations.  

1.0 Documentation

1.1 One of the challenges with performing a structural assessment of an older building is 
determining the configuration of the structural members and connections, the types of 
materials used, and their structural properties.  Having a complete set of original 
construction drawings and specifications makes it easier to gather and analyze this 
information.  When I first reviewed the construction drawings in October, 2017, I noted 
that the framing configuration appeared to be as shown on the drawings but the 
materials and connections were different.  I also noted that the structural drawings had 
no information on the grade or species of any of the framing materials and that a project 
specifications manual, which would contain that information, was not found.  Much of my 
time in this assessment was spent researching documents found in a closet in the 
Secretary’s Office and in boxes stored in the basement looking for explanations for the 
discrepancies between the drawings and what was observed and looking for clues to 
help assess the nature of the framing materials.

1.2 Among the various drawings on the shelves in the closet I found what appears to be a 
full set of 24” x 36” original building construction drawings, labeled Set #19, dated May 
18, 1959.  The set includes drawings for sitework, architectural (A drawings), structural 
(S drawings), electrical, plumbing, and mechanical.  Included in the set was a revised 
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drawing A1 Ground Floor Plan dated August 4, 1959 as well as revised drawings S2 
Roof Framing Plan and S3 Foundation Details both dated August 6, 1959 and bearing 
the stamp Released For Construction August 13, 1959.  The architect was Hugh 
Stubbins & Associates from Cambridge, MA and the structural engineer was Goldberg, 
LeMessurier & Associates from Boston.

1.3 Also found in the closet was a set of (30) 12” x 17” detail drawings (“D” sheets), labeled 
Set #19, produced by Stubbins and dated May 18, 1959.  Along with these were several 
revised sheets and additional sheets issued on various dates after May 18.  These 
sheets consist of enlarged details and schedules that are typically included with the 
construction drawing package.

1.4 I was unable to find a copy of the project specifications manual in any of the areas 
searched.  The specifications compliment the construction drawings and provide 
considerable information regarding material and installation requirements for all aspects 
of the project.  Grade and species of the various wood framing members would be 
specified in the Rough Carpentry section of the manual.

1.5 A yellow folder labeled “Haynes” was found that contains information regarding an 
investigation into leaky roofs and deficient roofing construction carried out by Wesley E. 
Haynes, Consulting Engineer, from 1965 through 1968.  It appears the building had 
been plagued with leaks since construction, that the roofing was not properly installed or 
not installed as specified, and that the Church was seeking damages from the 
contractor, the architect, or perhaps both.  Haynes produced several sheets of details 
showing what was specified by the architect and what was actually constructed.  Haynes 
also produced drawings showing recommended roofing repairs and reconstruction.  
These drawings helped to define the weight of the original roofing included in the roof 
load calculations.

1.6 In the basement I found a few boxes with various documents related to the 1959 building 
project.  Included was Addendum No.1 issued on June 2, 1959 itemizing a number of 
changes and clarifications to the May 18 drawings and specifications.  Also found was a 
copy of the construction contract with A. Taylor Corporation dated July 16, 1959 with 
Addendum No. 2 attached itemizing additional changes to the work with associated 
deductions to the contract price.

1.7 It appears the May 18 drawings and specifications were issued for contractor bidding.  
Addendum No.1 was issued prior to the bid due date.  One of the documents I found 
stated that all of the bids received on the due date were over the budget established by 
the Church.  The Church and the architect negotiated with low bidder Taylor to find cost 
savings which were itemized in Addendum No.2 issued with the contract.  

1.8 The architectural and structural drawings issued for bidding on May 18, 1959 showed 
glued-laminated timber beams and columns throughout the low roof framing.  These 
members, made from 1 ½” thick wood laminations stacked and glued together to create 
a solid timber, are very strong but are costly.  Item A-4 in Addendum No. 2 issued in July 
with the construction contract calls for deleting the laminated wood structural frame 
except as called for in the Sanctuary, and using solid sawn timber as a cost saving 
measure.  “Timber to be Douglas Fir or Western Hemlock 1,750 stress of appropriate 
sizes.”  The revised drawings and detail sheets issued in August, 1959 in response to 
Addendum No.2 show 4x14 horizontal timber beams, 4x12 rafter beams for the sloped 
roof over the Fellowship Hall, and 4x10 rafter beams for the sloped roof over the 
Classrooms, Parlor, and similar spaces.  Timber columns sizes are not identified on the 
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revised S2 Roof Framing Plan drawing, however 4x4 and 4x6 timber posts are shown for 
some but not all locations on the architect’s revised details sheets.  

2.0 Structural Description

2.1 Figures 1 and 2 are attached to this report and show the observed roof framing 
configuration in plan view and in sections.  The framing observed is generally consistent 
with the configuration shown on the revised construction drawings.  Grid line 
designations match the construction drawings and are used herein for reference.  
Pleasant Street is considered to be on the south side of the building.  Note that Figures 1 
and 2 are drawn to scale if printed at 11 x 17.

2.2 Low roof structure includes 1 5/8” tongue and groove wood decking supported by 
horizontal timber beams and sloping rafter beams.  Beams are supported by 4x4 and 
4x6 timber columns, although not all column sizes are known at this time as most are 
concealed within walls or behind finishes.  The bottom of the decking is generally the 
finished ceiling in most spaces although an acoustical fiberboard ceiling tile is attached 
in some areas. 

2.3 According to the construction drawings the original roofing consisted of 1” rigid insulation 
board with 4 ply built-up tar and gravel roofing on flat roofs and asphalt shingles on 
sloped roofs.  It appears that the original roofing has been removed and replaced with 
new rigid insulation and a rubber membrane on all flat and sloped roofs.  The current 
membrane roofing installed in 2005 may be the third or fourth roofing iteration.

Photo 1 – Membrane Roofing

2.4 Timber columns are attached to concrete foundations with steel brackets where posts 
are free standing such as the exterior columns along Line 24 and along Lines C and D in 
the Parlor area.  It is not clear how or if posts within walls are anchored to the foundation 
as there are no details or notes.  Architectural details show stud walls resting on a 4x4 
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sill bolted to the concrete, however some of the perimeter timber columns not concealed 
by exterior brick are bearing directly on the concrete and not on a sill.

2.5 Figure 2 shows the existing configuration of horizontal beams and rafter beams in both 
the Fellowship Hall and in the classroom wing.  Although the framing resembles a truss, 
the rafter beams act similar to rafters in typical light wood frame construction in that they 
merely rest against each other at the ridge.  All of the vertical load on the rafter beam is 
transferred to the 4x14 horizontal beam at the rafter beam heel connection, as well as a 
significant horizontal thrust due to the nature of the sloping member.  The rafter heel 
connections observed are not consistent with the revised detail sheet dated August 6, 
1959 shown in Figure 3.  This issue is discussed further in Item 4.5 below.

3.0 Building Code and Design Loads

3.1 The NH State Building Code currently includes the 2009 International Building Code 
(IBC) for new construction and the 2009 International Existing Building Code (IEBC) for 
renovations or alterations to existing buildings.  IEBC provisions state that structural 
additions or alterations cannot add more than 5% to the design gravity load of the 
original building construction without upgrading the affected construction to meet IBC 
code provisions for new structures.  Vertical gravity loads include:

 Dead Load, consisting of the weight of the building construction and fixed 
equipment.

 Live Load, consisting of transient loads on floors from occupants and furniture.
 Snow Load, including uniform depth snow as well as tapered snow drifts on top 

of the uniform snow load in the shadow of higher roof areas.  

The IEBC also states that additions or alterations cannot reduce the capacity of existing 
gravity load members below that required under IBC for new structures.

3.2 At this time it appears the only alterations affecting structure since original construction 
consist of periodic re-roofing.  It appears all of the original built-up tar and gravel and 
asphalt shingle roofing was removed and replaced with lighter membrane roofing so 
there is no net increase in dead load.  I did not observe any significant modifications or 
changes to the structural members that would trigger the IEBC upgrade requirement.

3.3 The total estimated dead load of the original construction is 16 pounds per square foot 
(psf) and includes roofing, rigid insulation, wood decking, timber beams, acoustical 
ceiling tile, and miscellaneous lights, pipes, and wiring.

3.4 The original construction drawing S1 includes a list of structural general notes.  Under 
“Design Loads” the notes state that the roof is designed for a snow load of 40 psf.  
Although we do not know what building code was in effect in Concord at the time of 
construction, the 40 psf design snow load is consistent with the roof snow load map in 
the 1955 edition of USA Standard A58.1 Minimum Design Loads in Buildings and Other 
Structures.  This standard was often used as a reference by building codes for 
determining structural loading.  There is no indication on the drawings that the roof was 
designed for locally higher snow loads due to drifting snow in the shadow of higher roofs.

3.5 Our current 2009 IBC code refers to the 2005 edition of reference standard ASCE 7 
Minimum Design Loads for Buildings and Other Structures for determination of snow 
loads for new construction.  The process for establishing the design roof snow load 
includes many more factors than the 1995 standard.  First, a ground snow load for the 
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specific site is determined using Ground Snow Loads for New Hampshire, a reference 
standard published by the US Army Corps of Engineers.  For this particular site in 
Concord at an elevation of about 380 ft. above sea level, the ground snow load Pg = 66 
psf.   The uniform flat roof snow load Pf is then determined as follows:

Pf = 0.7 Pg Ce Ct I

The Importance Factor I and the Exposure Factor Ce are both 1.0 for this building and 
site.  Today’s building code recognizes that roofs over heated areas are warmer and the 
snow melts faster than roofs over unheated areas.  The Thermal Factor Ct is 1.0 for 
warm roofs and 1.2 for cold roof surfaces such as walkways and overhangs.

Warm Roof Pf = 46 psf
Cold Roof   Pf = 55 psf

The design snow load of 46 psf for warm roof areas for new buildings similar to this one 
is fairly close to the 40 psf design snow load used in the original design.  The cold roof 
snow load is quite a bit higher.

Today’s code also includes a reduction in the design snow load for sloping roofs, 
including unobstructed slippery roofs.  However, the snow on the flat roof zones around 
the sloped roof areas is considered an obstruction that would prevent the snow from 
sliding off the slopes.  As such, a sliding snow load reduction is not permitted and the 
design snow load for the sloped roofs is the same as the flat roofs.

3.6 The 2005 ASCE 7 standard includes provisions for calculating snow drift loads.  
Leeward snow drifts form when snow is swept off a higher roof onto the lower roof.  
Windward snow drifts form when snow on a lower roof is piled up against a wall or 
obstruction.  The drift load is a triangular surcharge on top of the uniform design snow 
load as shown below.

For the church roof, snow drifting can occur adjacent to the Sanctuary wall and, to a 
lesser degree, adjacent to the triangular end walls of the Fellowship Hall sloped roof.  A 
slight increase may also occur in a limited zone around the raised Chapel roof.  The 
calculated maximum snow load, which includes the uniform snow and the drift 
surcharge, and the maximum length of the drift is as follows:

Sanctuary  Max. Snow Load = 130 psf, Drift Length = 14.5 ft.
Fellowship Hall Max. Snow Load =   98 psf, Drift Length =   9.0 ft.
Chapel Max. Snow Load =   52 psf, Drift Length =   4.0 ft.
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3.7 The 2005 ASCE 7 standard also includes provisions for unbalanced snow loading on 
gable roofs.  The concept is that wind can sweep snow off of a windward sloping roof 
surface and deposit it on the leeward surface similar to snow drift provisions noted 
above.

For both the long gable roof over the classrooms and the gable roof over the Fellowship 
Hall, the calculated total snow load on the unbalanced leeward roof surface is equal to 
Pg = 66 psf while the snow load on the windward slope is 0 psf.

3.8 Note!  The 2009 IBC and the 2009 IEBC do not require the Church to upgrade or 
reinforce the structure to support design snow loads required for new 
construction as defined in Items 3.5 through 3.7 above.  The current code-required 
design snow loads for new construction are provided only to inform you of the potential 
for snow load accumulations which may exceed the original design snow load.

4.0 Roof Framing Analysis

4.1 The allowable snow load capacity of the roof is based on the lowest capacity of the 
various members and connections supporting the load.  In some areas bending in the 
decking is the limiting factor, others it’s bending or shear stress in the timber beams or 
the buckling capacity of columns, and other areas are limited by the compression stress 
perpendicular to grain of the beam where it contacts the column.  The analysis is further 
complicated by a general lack of lateral bracing or blocking to resist twist in the beams or 
lateral buckling in the beam/column joint.  A complete analysis of the structure and 
connections is beyond the scope of this assessment, however certain representative 
members and assemblies have been checked to provide a general understanding of the 
allowable snow load capacity.

4.2 In 1959, allowable stresses for wood framing were likely determined from the 1957 
Edition of the National Design Specification for Stress-Grade Lumber and Its Fastenings 
(NDS) produced by the National Lumber Manufacturers Association, although certain 
lumber producers provided their own stress data.  This publication includes nominal 4” 
wide Dense Construction grade Douglas Fir with an allowable bending stress of 1,750 
psi as specified in Addendum No.2.  The bending stress for the highest grade of 
Western Hemlock is only 1,600 psi.  It is not possible at this time to verify the actual 
species and grade of beams and columns as any grade stamps on the wood have been 
painted over.  For timber beam analysis, the allowable stresses for Dense Construction 
grade Douglas Fir listed in the 1957 NDS have been assumed.

The grade and species of 1 5/8” wood decking is not indicated on the drawings or in any 
of the documents I found.  The 1957 NDS does not list allowable stresses for decking 
grades, such stresses were first listed in the 1962 NDS.
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4.3 Roof decking generally spans 7’-0” between timber beams.  Decking appears to be 
installed in 14 ft. lengths over two spans with all butt joints located over a beam.  Using 
the 1962 NDS as a guide, various grades and species of decking have allowable 
bending stresses that vary from 700 psi to 1,450 psi.  Using a conservative lower value 
of 700 psi, the decking has an allowable snow load capacity of about 40 psf.  The snow 
load capacity would be higher if a higher stress grade or species could be confirmed.

 
4.4       The following are the results of several timber beam analyses, checking both bending 

and shear capacity:

A. The 4x14 beams between Lines C and D can support a uniform snow load of 46 psf on 
the warm roof and 55 psf on the cold roof overhangs.  

B. The 4x14 beams on Lines EE and FF in the Link above the Choir Room can support the 
46 psf uniform snow load as well as the calculated snow drift surcharge against the 
Sanctuary wall.  This assumes intermediate columns and footings were installed in the 
interior wall between Choir Room and the ramp as indicated in Addendum No.1.

C. The 4x14 beams spanning 19’-10” over the Chapel can support a uniform snow load of 
only 32 psf.  This is lower than the original 40 psf design snow load.

D. The 4x14 beams over the Study between Lines A and B can support a uniform snow 
load of 46 psf over the warm roof and 55 psf over the cold overhang.

4.5 Timber framing between Lines B and C is shown in Section B on Figure 2.  It consists of 
a horizontal 4x14 that cantilevers out for the large overhang to the north, as well as two 
4x10 rafter beams.  Note that the horizontal beam is butt spliced over the column on 
Line C.  The steel rod in the center merely helps to support the dead load of the 4x14 
horizontal beam.  Assuming the rafter beams are adequately connected to the horizontal 
beam to resist the horizontal thrust from the sloping member, the assembly can support 
a uniform snow load of 46 psf on the rafters with 55 psf over the cold overhang, or the 
unbalanced snow load condition of 66 psf on one rafter.  

The horizontal thrust imposed by the rafter beam on its connection to the horizontal 
beam is significant, about 4,500 lbs.  Figure 3 consists of a drawing issued on August 6, 
1959 showing revised rafter beam connections for the timber framing revision noted in 
Addendum No.2.  Detail “B” is for the framing between Lines B and C.  I did not observe 
any thru bolts in any of these connections, and the rafter cut is somewhat different than 
shown.  I suspect there may be long lag screws from the rafter beam into the 4x14 but 
that cannot be visually confirmed.  The only mechanical connection observed was 
several small finish toe nails.  No documentation of this change has been found and it is 
not known if it was reviewed and approved by the original structural engineer.  The 
capacity of this connection is currently undetermined.

4.6 Timber framing between Lines D and L over the Fellowship Hall is shown in Section A 
on Figure 2.  It consists of three horizontal 4x14 pieces with bolted lapped splices as 
shown, and two 4x12 rafter beams.  The lap splices have one ¾” thru bolt and three ¾” 
lag screws of unknown length.  The steel rod in the center supports the dead load of the 
middle 4x14.

This assembly has significant structural problems and can barely support a uniform 
snow load of 30 psf assuming all of the pieces are adequately connected.  One concern 
is the rafter beams are positioned such that they bear on the 4x14 beams well away 
from the supporting posts which induces considerable bending stress in the 4x14’s.  For 
the beam on the left from Line 24 to Line 27, this concentrated downward load can 
produce an uplift condition at the exterior post on Line 24.  The original bid drawings 
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show the rafter beams bearing much closer to the 4x4 columns on Lines 26 and 31.  The 
change in rafter beam location is not indicated on any of the revised drawings.

Similar to Item 4.5 above, the rafter beam heel connection observed in the field is very 
different from that shown in Detail “A” on Figure 3.  I observed only one notch rather than 
four and there are no thru bolts.  It is not clear if there are any lag screws from above.  I 
found no documentation for the change in the heel condition.  Similarly, I found no 
documentation specifying the 4x14 lap splice detail.

I found a letter in the files from Rev. Eugene Navias to Stubbins’ project architect 
Douglas Smith dated March 9, 1961 in which Rev. Navias expresses his concern with 
comments made by a Mr. Thoen who was at the site that date to look after the beam 
situation.  Rev. Navias states “His comments on the fact that the beams in Fellowship 
Hall and adjacent to the chapel were not erected according to the plans is rather 
disturbing and causes us to wonder whether there were areas where structural 
substitutions or inaccuracies occurred.”  Mr. Smith replied in a letter dated March 14 
“With regard to the structural aspects of Bill Thoen’s visit please be comforted in the 
thought that the changes that he noted were arbitrarily made by Taylor but subsequently 
checked through this office with the structural engineers.  The changes are not 
damaging as such.  It happens that the checking of the Activities Hall beam at the joint is 
unique and I believe has been caught in time to avoid difficulties.”  This is the only 
documentation I found addressing inconsistencies between the construction drawings 
and the work in the field.  It raises questions as to whether the structural engineers were 
fully aware of the extent of the changes or alterations made by the contractor and 
whether all of those changes were reviewed and approved.

 
4.7 The original bid drawings called for 5 ¼” x 6 ½” laminated wood columns in many areas 

and 5 ¼” x 3 5/8” timber columns for the remaining locations.  The only documentation 
for the existing 4x4 and 4x6 timber columns is in some of the revised architectural “D” 
sheets issued after May 18, 1959.  Not only were the column sizes reduced, but the 
timber material is not a strong as the laminated material. I analyzed a few of these 
columns and found that the 4x6 columns are generally adequate but many of the 4x4 
columns are not, particularly exterior columns that resist wind load in addition to vertical 
gravity load.  Also, many columns are not large enough for the timber beams bearing on 
top to limit compression perpendicular to grain in the beam to an allowable stress value 
of 455 psi.  For example, the 4x6 posts along Line C are acceptable but the 4x4 posts on 
this line can only support a snow load of about 28 psf when considering compression 
perpendicular to grain in the 4x14 timber roof beams.  Checking each column for 
combinations of vertical load and wind load is beyond the scope of this limited 
assessment.  The 4x4 columns on Lines 26 and 31 supporting the Fellowship Hall roof 
are significantly undersized for the intended vertical load as well as for perpendicular to 
grain compression stress in the roof beams at the columns.

5.0 Framing Condition Assessment

5.1 The exposed ends and sides of roof timbers as well as exposed timber columns outside 
the building’s weather envelop is a striking feature of this building.  Unfortunately, NH’s 
climate is not conducive to long life of such exposed wood.  Decay in the form of wood 
rot occurs in the presence of sufficient temperature, oxygen, and moisture.  The useful 
life of the exposed wood has been extended by covering the wood with a moisture 
barrier of paint or stain and by covering the top of most exposed beams with metal cap 
flashing.  Despite these efforts, decay has occurred in several areas.  Figure 1 shows 
locations where significant deterioration was observed in exposed beams and columns, 
and locations where beam cap flashing is missing.  It is unclear how far the decay has 
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penetrated into the roof beam ends, but decay will continue to advance wherever 
sufficient moisture is in contact with the wood.

Photo 2 – Roof Beam Decay at Grid B-16

Photo 3 – 2.5” Knife Penetration into Column A-28

The most severe deterioration observed is along the main entry walkway at Line 24 
where both roof beams and columns are exposed.  Decay is likely hidden behind the 
steel T brackets between the columns and beams and is readily apparent where 
moisture was trapped at the steel column base brackets.  Several of these columns have 
sufficient damage to severely limit their structural capacity to support the walkway roof.
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Photo 4 – Exposed Beam Decay at Line 24

Photo 5 – Column Decay at Line 24 Base Bracket
 
5.2 The 4x framing material has shrunk since it was first installed, with nearly all shrinkage in 

the perpendicular to grain direction.  4x14 Timber beams were originally about 3 5/8” x 
13 ¼” and are now 3 ½” x 13”.  It appears the timber was not kiln dried which was 
common for 4x material of that era.  Shrinkage occurred as the wood dried out over time.  
Evidence of shrinkage is found at knots protruding from the face of the timber, vertical 
movement of timber beams relative to adjacent construction, and gaps between the 
head of lag screws and the surface of the timber.  Horizontal cracks, called checks, have 
formed in the timber due to tension perpendicular to grain caused by drying shrinkage.  
Checks only extend to the core of the timber and often result in cupping of the beam and 
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twisting of unrestrained beam ends.  Although some checks appear severe, they are not 
detrimental to structural capacity of the timber.  However, checks in exterior timber 
exposed to periodic wetting can hasten decay in the member by facilitating water 
penetration to the interior beyond the paint or stain barrier.

Photo 6 – Check at Beam End Photo 7 – Check and Beam Cupping

Photo 8 – Beam Twist at Unrestrained End Photo 9 – Gap Under Lags at Beam Splice

5.3 The perimeter columns and wall base on Lines EE and FF on the west side of the Choir 
Room are partially enclosed with metal as shown below.  The condition of these columns 
and the reason for the enclosure is not currently known.

Photo 10 – Metal Enclosure at Choir Room
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5.4 The side walls of the connecting link to the Sanctuary are skewed and the timber beams 
span east-west as shown on Figure 1.  The ends of north-south spanning roof decking in 
localized areas along the skewed wall are not supported by a timber beam, and there 
does not appear to be any structural support at the exterior wall as shown in Photo 11.  
This deck condition should be considered weaker than the typically supported roof deck.  
Note the water stained ceiling from prior roof leaks at the metal scupper above.

Photo 11 – Skewed Decking at Choir Room Exterior Wall

5.5 Roof deck decay was observed from below in several locations.  A few locations are at 
overhangs below roof scuppers where the roof has leaked. One was in the stairwell to 
the basement along the exterior wall on Line 28, which is also adjacent to the decayed 
corner column shown in Photo 3 above.  These areas appear to be localized and the 
majority of roof deck exposed to view appears to be in good condition.

Photo 12 – Localized Roof Deck Damage Photo 13 – Water Damage in Stairwell

5.6 The original May 18, 1959 bid drawings included details on drawing S2 showing steel 
post cap connectors and T plate connectors between posts and laminated beams.  
These details were removed when drawing S2 was re-issued on August 13, 1959.  
Addendum No.1 notes the connection details are changed as shown on detail sheet D-
34.  I have not been able to locate a copy of D-34 to determine the required post to 
beam details.  I am surprised that at interior columns, such as in the Parlor along Line C, 
I did not observe any mechanical connection between beam and column other than a 
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few finish toe nails.  Considering that the Design Loads listed in the General Notes on 
drawing S3 include a gross wind uplift force of 33 psf, the structural engineer was clearly 
aware that uplift on the roof framing would occur and that uplift resistance would be 
required where roof beams are spliced along Line C.  Presently there is only a thin wood 
batten lightly tacked to cover the butt joint of the two beams as shown in Photo 14 
below.  A wind uplift analysis to determine the net uplift at the interior column is beyond 
the scope of this limited assessment.

Photo 14 – Timber Beams at Interior Column in Parlor

5.7 The analysis of roof framing was complicated by the lack of lateral restraint where 
beams bear on columns and at other critical locations.  The 1957 NDS does not clearly 
indicate that such restraint is necessary.  Current NDS provisions require that lateral 
support, such as bridging, solid blocking, or appropriate connections to other framing 
members, be required at points of bearing for the 4x14 timbers. 

Presently there are no structural members in place to prevent twisting and lateral 
displacement at or near the column support points.  At columns within interior and 
exterior walls there are often non-structural glass panels between the beams which likely 
provide some indeterminant level of lateral support.  Photo 14 above is a good example 
of the lack of restraint where the two 4x14 beams meet at the interior column on Line C.

6.0 Recommendations

6.1 The allowable roof snow load varies throughout the building and depending on which 
member or connection is considered.  Based on my understanding of existing conditions 
I recommend that the actual roof snow load be monitored and snow removed from the 
roof whenever it exceeds the following:

Chapel Roof 32 psf
Fellowship Hall Roof 30 psf
  from Lines D to L  
All other roof areas 40 psf
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These recommendations are based on the calculated allowable snow load for the 
assumed grade and species of roof decking, long span roof beam load limitation over 
the Chapel, and general weakness of the Fellowship Hall roof beams and columns.

Areas prone to snow drift and unbalanced snow load conditions should be receive 
frequent attention.

For the purpose of determining roof snow loads, the average snow density for this 
location is calculated in accordance with ASCE 7 to be about 22 psf.  Light, fluffy snow 
density will be less while heavy wet snow will be more.  Please note that the weight of 
any ice or standing water below the snow pack, at the rate of 5 psf per inch thickness, 
must be added to the weight of snow when determining the actual load on the roof.  It is 
quite likely that ice will form when meltwater beneath the snow pack percolates out onto 
the cold roof overhangs similar to ice dams that commonly form on cold eaves of sloped 
roofs.

6.2 I recommend a renewed effort to find a copy of the original project specifications manual 
to determine the specified grade and species of existing roof decking.  Verifying a higher 
strength decking would result in an increase in the allowable snow load capacity over a 
large area of existing low roof framing.

6.3 I recommend monitoring the deterioration in exposed beam ends and adding metal cap 
flashing where missing as noted on Figure 1.  At some point these beams will need to be 
replaced or reinforced, either of which will be quite disruptive.

6.4 I recommend replacing the decaying corner column at A-28 with a new pressure treated 
column to match the existing size.  The column on Line 1 between C and D is not so 
severe and should be monitored for additional decay.  The columns and wall framing at 
the west wall along Lines EE and FF should be examined and replaced if necessary.

6.5 I recommend adding solid blocking between roof beams or other means of providing 
positive stabilization of roof beams at interior and perimeter columns.  Blocking could be 
installed somewhat away from the column line to allow the windows between the beams 
to remain, although light transmission may be affected.

6.6 I recommend further investigation of Fellowship Hall roof framing and columns to clarify 
the extent of structural deficiencies and to develop an appropriate reinforcement 
program.  This will likely include addition of solid blocking between the trusses for 4x14 
lateral stability at key points, potentially reinforcing or reconfiguring the rafter beams to 
reduce the stress on the 4x14 horizontal beams, potentially reinforcing the 4x14 
horizontal beams to support the current roof configuration, and reinforcing or 
replacement of existing 4x4 columns on Lines 26 and 31.

6.7 I recommend removing all of the timber beams and columns that extend beyond the 
edge of the roof deck at the main entry walkway, from Line E to Line L.  New pressure 
treated wood columns and concrete foundations should be installed along Line 25 just 
inboard of the roof edge, with appropriate connections to resist anticipated uplift imposed 
by the concentrated load from the Fellowship Hall rafter beams at the opposite end of 
the 4x14 beams.  This will likely require replacement of the existing concrete walkway 
and steps.

6.8 Considering that the useful life of the existing membrane roofing may expire within a few 
years, I recommend contemplating changes to the roofing and the structure during re-
roofing to address a number of problems, as follows:
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A. Consider cutting off the exposed ends of roof beams flush with the edge of roof 
deck and installing a vertical fascia to protect the beam ends from further 
exposure and decay.

B. Remove all existing insulation to examine and replace any damaged roof 
decking.  At the same time, it may be feasible to reinforce the rafter beam and 
4x14 beam connection with additional screw fasteners advanced from above the 
joint.

C. Consider reconfiguring the roof structure throughout the low roof area with new 
roof framing above the existing flat and sloped areas to create a new gable roof 
configuration over the entire roof and eliminate the flat roof areas.  This would 
mitigate the deficiencies in the existing framing systems and avoid extensive 
reinforcing, increase thermal efficiency, minimize roof leaks by quickly moving 
water to the eaves, allow roofing options other than membrane such as asphalt 
shingles, and increase snow load capacity to meet the design snow loads 
anticipated by the current building code, including drift load.  Although this may 
seem to be a dramatic proposition, it could incorporate Items 6.2, 6.3, 6.5, 6.6, 
6.7, and 6.8 A and B.

In conclusion, I have performed a limited structural assessment of low roof framing for the UU 
Church on Pleasant Street in Concord, NH.  The assessment is considered limited in that not all 
structural components or conditions were exposed or available for review, and calculations of 
allowable load capacity was not feasible for all components.  Please note that there may be 
additional unknown or unseen damage, concerns or deficiencies.  Also, please note that some 
calculations and opinions rendered are based on estimates or assumptions at this time.  These 
items should be verified if you wish a more thorough examination or would like to commission a 
design of structural repairs or renovations.

This assessment focused only on only items and systems considered structural.  It did not 
address items or systems commonly considered as the purview of architectural, mechanical, 
electrical, plumbing, and site/civil design professionals.  Non-structural items would include 
roofing, flashing, thermal and moisture protection, finishes, egress, life safety, mechanical, 
electrical, etc.  

Thank you for this opportunity to be of service.  I respectfully reserve the right to modify, add or 
withdraw any of my opinions or recommendations expressed in this report should additional 
information or other changes to the facts and assumptions indicated herein be presented.  
Please feel free to call or write if there are any questions or if I may be of further service.  

TREXLER ENGINEERING

Jeffrey S. Trexler, P.E. 

(11x17 Figures 1-3)
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