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Site Visit on December 20, 2006 for 

Building Condition Assessment
DATE:

January 10, 2007
______________________________________________________________________________

I am writing to present my observations of the structural condition of the existing building referenced above that were noted during an on-site visit on December 20, 2006 made in answer to a request from your office.  I toured the site in your company with a view towards assessing the potential for renovating it to provide new handicapped access to the first and second floors (and possibly the third, as will be discussed).

The building is a three-story public meeting house built around 1860 with plan dimensions of approximately 40’ x 60’ with a two-story 29’ x 37’ addition at the rear (west) built around 1970 that serves as a garage for fire/emergency vehicles and as a community activity room on the upper level.  The original building has brick bearing walls at the exterior and timber framing for the floors and roof, using tapering cast iron posts between he second and first floors at the interior to support the column-free second floor (once used as a gymnasium).  The roof of this building is constructed with heavy timber trusses spanning over the second floor that form the double-pitched roof surface (slate) and leaves a clear section in the center of the trusses for use as an occupied third floor (used by local Masonic society).  The later addition in the rear also uses exterior masonry bearing walls in the form of concrete masonry units (CMU) supporting a second level and a sloping roof.  The south side of the addition is faced with brick to match the original façade.  The second floor is framed with steel beams supporting a cast-in place concrete deck over two garage bays for fire trucks.  A small second addition measuring approximately 9’x16’ was added to the northwest corner of this (first) addition to lengthen the outer garage bay to accommodate a hook and ladder fire truck, also using CMU bearing wall construction.
Although there is no structural separation between the original building and the rear additions, they will be discussed separately below regarding their structural conditions.

Original Building Assessment 
Starting at the basement, this building bears on stacked granite blocks overlaid with brickwork that receives the first floor framing and form the basement walls which extend approximately 6’ below the existing grade.  The interior framing and posts from the second level rest on upturned granite pillars approximately 14”-16” square that bear below the basement surface (bearing on what could not be determined visually).  The condition of the granite and brickwork appeared sound with some evidence of crack patching being performed in the past (no active cracks were noticed).  Portions of the first floor framing could be seen from below and consisted of 3x10 wood purlins spaced at +18” framing to 12x12 girders that spanned to the granite pillars and linked together over the pillars with iron straps in some locations (not all) .  The sub-floor appeared to be solid planking spanning over the purlins.  Purlin spans were on the order of 12’-13’ and the pillar spacing (girder spans) were between 11’ and 12’.  Checking the ability of these components to resist public assembly loading (100 psf min.) by calculation, they were found to be adequate.  The condition of the observable framing was sound for the most part, but there were several instances of insect damage noticed along the bottom surfaces of the girders.  This damage did not extend deeply into the wood and did not appear to be due to recent activity.  Consequently, no repairs or augmentation appear necessary.
The second floor framing could not be fully observed due to the finished ceilings, but what could be seen was the protrusion of 12”-wide dressed wood girders below the ceiling to the aforementioned iron posts in an arrangement similar to the one observed for the first floor framing below in terms of spacing.  It may be inferred that these girders support floor purlins similar to those seen for the first floor but their sizes (and therefore their carrying capacities) could not be determined.  What could be seen appeared to be in good condition and a calculation of the loads expected on the tapering pipe columns for assembly/gymnasium use (100 psf) proved them to be adequately sized.
At the front of the building (east), a 5’-6’ wide wooden staircase connected lobby areas at the first, second and third floors.  This stair was built into the northeast corner of the building and was supported at the first floor with a post at the inside stringer.  However, above the second floor, the inside stringer had no vertical support and was supposedly supported (i.e., hung) from the side walls in some fashion (the framing could not be observed).  At the western side of the stair as it rose above the second floor, a noticeable gap was present between the treads and the wall indicating some outward movement of the stair structure.  Given the suspended nature of the stair framing and the (assumed) long distances between supports, this gap may be due to long term shrinkage of the stair framing or a shift in the supports themselves.  The gap did not appear to be recent and no undue movement of the stair was noticed during heel drop tests.  There is no indication that the gap is a symptom of structural distress. Nonetheless, its presence indicates an unknown structural condition that should be investigated via localized probe holes in the stair finishes to determine its cause.
The third floor and roof structure were integral in that the floor was supported by the bottom chords of triangular heavy-timber attic trusses and the roof was supported by the sloping top chords (the center chord section over the attic opening was co-planar with the roof rafters while the eave sections sloped under the rafters to bearing pockets in the exterior walls).  The roof framing was visible on one side in an eave storage area and its condition appeared good (3x5 rafters at +16”o.c. with 1x plank sheathing).  Evidence of minor roof leaks was seen on the planking near the eaves, but no deterioration was noted.  At the third floor stair landing, a partition wall showed diagonal cracks in its plaster radiating from a door opening.  Oriented as it was along a north-south axis, this wall was probably supported by floor joists that had deflected too much over time.  This condition does not indicate structural inadequacy but rather a serviceability problem that can be corrected with sistered joists to stiffen the wall support if desired by the Owner.
At the southwest corner of the original building, a narrow (24”-wide) steel plate and angle field-fitted fire escape services the third and second floors.  The stringers are composed of ¼”x6” plates which have a maximum span of +19’ at the top-most run down from the third floor to a landing above the rear addition roof.  These stringers cannot resist present-day Code requirements of 100 psf live loading.  The stingers are supported by diagonal angle brackets at the landings (and at an intermediate point on the lowest run between the second floor and grade) that use 1¼”x1¼”x¼” stock pieces and thru-bolts through the brick to support the assembly off the exterior walls.  With the stringer lengths noted, these stock angles cannot support Code-mandated live loads.  The same stock angles form the posts and top rails of the railing for the fire escape, welded to each other with fillet welds while the intermediate rails are ¼”x2” bar stock.  The treads and landings are prefabricated grating (+1½”) spanning to support angles on the stringers.  A separate fire escape with the same construction is present to service the first floor at the southwest corner.  It was noted that the upper fire escape had no bearing under the lowest stringers as they reached grade and cantilevered off the intermediate bracket a distance of some 13’.  This appeared to be an oversight and not the design intent, however.  The metal pieces had been painted a lamp black, but had not been painted in some time, resulting in blooms of rust appearing on most surfaces.  In general, this fire escape appears inadequate for use as public egress in the event of a fire and should be replaced.
The condition of the brick façade was generally good although some areas had been re-pointed with what appeared to be a cement/sand mixture rather than mortar (Sakrete).  At the front (east) of the building, some mortar was over-raked at joints in the column projection to the right of the entry door.  Around the corner to the northeast, a crack propagated diagonally up though the mortar joints from the top of the keystone above the lower window.  On the northern façade, a large amount of joint repair was noticed above the western-most basement window (granite) lintel.  This may have been the site of settlement cracks or cracks due to dissimilar movements between the existing building and the western addition attached at this corner.  On the southwest corner, a number of drilled holes in the brick and mortar were noticed running up the height of the corner and appeared to be former pilot holes for molly-type anchors that held something to the corner.  These holes should be plugged to prevent water infiltration and subsequent freezing that might damage the brickwork locally.  Although observed on the interior of the building, a keystone over an original window opening now used as a doorway into the community activity space on the second floor of the rear addition was seen to have shifted outward.  The result of this shift was a diagonal crack within the brick joints above it.  The crack did not appear to be recent and the brickwork had appeared to have reached a stable state.  The reason for the keystone shift could not be determined.
The front steps to the original building’s main entry consisted of dressed slabs of granite approximately 8”-thick and 14”-wide stacked in step-back fashion to form three-sided steps that were topped with a single wide slab that acted as a landing.  The joints between these slabs had been filled with a cementitious mixture (cement/sand) and in many places, this joint filler had been broken with pieces missing that formed gaps into the cavity below the steps.  These joints should be raked and re-filled, possibly with a more flexible joint filler.

Rear Addition(s) Assessment
The original and later addition for the garage bays appeared to be in good condition although there was some evidence of field modifications to some of the structural steel floor beams at some point in its service life.  On several of the beams near the south-facing garage doors, notches in the bottom flanges had apparently been flame-cut near mid-span and compensating horizontal plates had been welded symmetrically above the notches to replace the missing flange material.  The reasons for this modification were not obvious but may have been a solution to a conflict with a piece of emergency equipment that rolled under these beams.  These modifications should be checked for adequacy if this addition is to remain in service.  Another modification was an apparent attempt to use the steel beam closest to the north wall of the addition as a masonry lintel.  This lintel was created to support the CMU wall above an opening made in the CMU to provide access to the later addition that enlarged the western-most garage bay.  This attempt used intermittent angles field-welded to the bottom flange of this beam that reached under the field-cut CMU and supported a continuous steel plate that projected still farther under the CMU to act as continuous bearing for it.  While this seems to be a clever use of an existing beam to support the nearby masonry, it is not a good solution due to the dissimilar support conditions of this masonry (on an unmoving foundation at the opening jambs and on a deflecting beam over the opening) as well as the eccentric loading of the CMU on the beam.  The condition of the CMU above this lintel arrangement could not be viewed to see if cracks had formed as a result it.

The foundations for these additions appeared to use cast-in-place concrete walls and footings (only the tops of the foundation walls could be seen) and appeared distress-free.  The exterior of the additions appeared to be in good condition.  The original addition used a decorative split-face block for its north and west facades while the later addition used regular construction blocks with an upper skirt of barn-board to conceal wood-stud bearing walls around its perimeter.  The standing seam metal roofing appeared to be in satisfactory condition.
Providing Handicap Access

The present stairs and fire escape do not provide handicap access.  In order to provide such, new elevators and ramps must be provided either internally or externally.  It is my assumption that the intended use of the interior space precludes the taking of significant areas from within the present building footprint to dedicate them to a new elevator and stair shaft.  Therefore, a new addition would be needed to achieve the goal of providing such access and could also be used to replace the non-Code compliant fire escape now serving the existing building.  Such an addition would have to be structurally separate due to the fact that the present building uses unreinforced masonry as its lateral load resisting system which is prohibited in new construction of the type needed for this (egress) addition.
If the rear additions are to remain in service, a location on the north side of the original building could accommodate new construction without disruption of the current use of the building.  Given the nature of the foundations seen on the existing buildings, the subsoil conditions should prove favorable for the use of spread footings for a new addition.  The structural system for the new addition must be self-supporting and be designed to comply with the most recent building code (IBC 2003), particularly lateral loads for seismic and wind forces.  If it is to serve only the first and second floors, an expansion joint will be needed to separate it from the structure of the existing building.  If it is to serve the third floor as well, this expansion joint will have to continue vertically as the addition rises above the roof eave level (i.e., the third floor) and a small new enclosure will be required to be built on the existing structure to penetrate the sloping roof horizontally and gain access to the occupied floor.
Should the rear additions be demolished, a new addition could be built in the rear (west) that is also structurally separate from the original building with expansion joints needed at all levels (access to the third floor would be through the west wall instead of the north roof).  The footprint of the demolished additions would allow additional space to be built there if desired (rather than just an elevator/stair tower).  This addition would be built to meet the present Code requirements.
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