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Memo 
To: Mr. Phil Morgan 

Of:  

From: Carlton N. Young, P. Eng.

Date: July 30, 2008 

Re: Inspection of Caoy Property 

 
 

In accordance with your request, we visited a property situate in Billy White in the Cayo District 
on July 18th 2008. The objectives of the visit were as follows: 
 
 Inspect quality and condition of wood posts that the existing building currently sits on. 

 
 Provide judgment on current structural system, and feasibility of conceptual design for 

building remodel as provided by architect. 
 

 Inspect quality and condition of structural members of floor, roof and framed walls of 
existing building. 

 
 Inspect roof decking of existing building 

 
 Review existing water supply components and provide ideas on water supply system for 

newly remodeled and re-occupied site. 
 

 
GENERAL DESCRIPTION 
 
The overall location is rural and somewhat isolated, with the subject property being located up 
a low hill along a very rudimentary road. There is a small pond, roughly 400 square feet or so 
in area, situated along the entrance road near the entrance to the property. A hundred or so 
feet from the pond, and up a hillside roughly 100 feet from the main road, are two open 
concrete berms, one three-quarter filled with fine aggregate and the other empty except for 
stagnant water at the bottom. It is apparent that these berms were a part of a water purification 
system of some sort, but have been in dis-use for some time. 
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Further up the hill from the berms, at the end of the entrance road, there is an existing timber 
building roughly 50 ft by 25 ft in overall dimensions. The building is of a basic rectangular 
shape and is elevated on timber posts, with infill masonry walls in a portion of the ground level. 
Roof is comprised of metal sheeting on plywood decking, supported on timber framing. 
 

 
Building Front Left Corner View 

 

 
Building Front Right Corner View 
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Building Side View 

 
 
BUILDING - OVERALL ASSESSMENT 
 
Overall, the building was found to be of average but acceptable quality. Workmanship was 
average. Material quality varied, with structural timber ranging from fair to good, plastering fair 
to good, and sheet rock ranging from poor to fair. Significant deterioration was found in certain 
areas, as described in more details in the paragraphs below. 
 
It is our opinion that the building can be rehabilitated and renovated at an economical cost, 
comparing favorably to the cost of constructing a new building. 
 
While the foundation system of the building is not known and was not investigated, there are 
no signs of significant settlement or other foundation distress, leading to the reasonable 
conclusion that the current loading is not beyond the capacity of the foundation. This is 
especially true since the building is of generally lightly loaded construction (timber beams and 
columns, framed walls, timber framed roof). 
 
 
BUILDING - GROUND FLOOR SLABS 
 
The ground floor of the building is overlain by a concrete slab of unknown thickness. The main 
concern is extensive X-patterned cracking that appears to be deeper than the screed or top 
finish. Since the floor is not plastered, this is likely structural cracking that may be the result of 
temperature and shrinkage that is normal with concrete. The fact that the cracks have 
appeared, however, may point to under-reinforcement (or no reinforcement) of the ground floor 
slab. If the floor cracks are the result of movement of the slab on fill, with insufficient 
reinforcement to prevent cracking under this situation, then this may turn out to be a problem if 
the ground floor is to be tiled in the future since tiles are very brittle and cracks are likely to 
propagate through them to the surface. 
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BUILDING – GROUND FLOOR COLUMNS & FIRST FLOOR BEAMS 
 
The ground floor columns of the building take the form of 6-inch square timber posts, typically 
spaced in a rectangular grid fashion with the long spacing being roughly 12 feet and the short 
spacing being roughly 8 feet. Beams for the first floor are triple 2-inch x 10-inch in the long 
span direction single 2-inch x 10-inch timber joists in the short span direction. The interior long 
span beam is also reinforced with a 3/8-inch thick steel plate bolted with ¼ -inch bolts spaced 
at 12 inches on center, in a zig zag pattern. 
 
The timber posts appear to present some quality concerns, with significant, and in some cases 
substantial, longitudinal splitting noted in the interior posts. It was difficult to ascertain the full 
condition of the perimeter posts because most were partially encased by infill ground floor 
masonry walls. Whereas some splitting is often found in hardwoods, and often times do not 
adversely affect the strength of these dense woods, the timber posts of this building do not 
appear to be hard wood and it is our opinion that the splits do in fact decrease the capacity of 
the posts, thereby restricting the possibilities for remodeling of the building. 
 
 

 
Showing Splitting in Timber Post 

 
The bases of the wood posts are cast into the concrete, and as such the actual anchorage, if it 
goes beyond being cast in concrete so to speak, is not discernable. One of the main concerns 
with this type of anchorage (i.e. being cast in concrete) is that if the concrete is too porous or if 
cracks form, air and moisture could cause rotting of the column bases over time.  In the case 
of this building, there appears to be some type of coating at the base of the column, 
presumably to prevent moisture from causing deterioration in the wood. It is not known if this 
coating extends into the concrete, and in any event, it does not appear to be adequate and 
therefore at least an extra coat would be recommended. 
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Wood Post Base ‘Coating’ 

 
 
Other than the longitudinal splits and the base coating, the quality of the wood posts can be 
termed as fair. One concern would be deterioration that can occur over time unless the posts 
have been treated for termite resistance, which could not be ascertained during the visit.  
 
The Architect has proposed augmenting the wood posts with steel posts. From a structural 
point of view, this is a good idea since it addresses two concerns raised in this section: (1) it 
removes concerns about the structural capacity of the wood columns having been reduced by 
longitudinal splitting, and (2) it addresses durability concerns about the wood posts, with the 
expectation that there could be continuing deterioration over time. Whereas addition of steel 
posts would greatly increase the capacity of the ground story for carrying the loads from the 
first story, it must be pointed out that this increase is limited by whatever foundation system is 
in place, which is not known at this time. The anchorage of such steel posts would have to be 
carefully designed, with due consideration to the existing slab and whether or not there is a 
subsurface footing under the slab. 
 
The triple 2-inch x 10-inch floor beams are secured to the wood posts by steel straps nailed to 
both the beams and the posts. These straps, as shown in the photograph below, is not judged 
to be adequate for serious uplift that might occur if the area were to be subjected to large 
hurricane wind loads. It must be pointed out, however, that the location of the site is more than 
60 miles from the coastline, and as such the return period for a hurricane large enough to instill 
large wind speeds in this area should be substantial.  
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Beam to Wood Post Strap 

 
 

No signs of termite infestation were noted from either the wood posts or the timber framing for 
the first floor. 
 
 
BUILDING – UPSTAIRS FLOOR, WALLS & ROOF 
 
The interior walls of the building’s first floor were observed to be typically sheet rock on 2-inch 
x 4-inch and 3-inch x 2-inch studs at irregular spacing. In general the interior walls were found 
to be of poor quality, both in materials and workmanship. The exterior walls were found to be 
¼ -inch plywood on 2-inch x 6-inch studs with spacing varying between 18 inches and 25 
inches. The plywood is plastered on the outside, with construction paper first being secured to 
the plywood presumably in order to provide a good surface for the plaster to bond to. This type 
of exterior wall construction is not considered to be very secure from a structural point of view, 
and the recommendation would be to replace with more substantial siding such as tongue and 
groove timber, or even plycem or masonry. The advantage of tongue and groove and plycem 
would be that the additional loading to the building foundation would be less than if blocks 
were to be used. 
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Interior Wall with portion of Sheetrock Removed 

 
The upstairs floor consists of 6-inch battens nailed to the framing discussed in the previous 
section. The battens show signs of deterioration from moisture, but no visible signs of termite 
infestation. 
 
The roof of the building consists of 2-inch x 6-inch rafters at 24 inch spacing with plywood 
topping. The rafters span between a heavy ridge beam (Double 2-inch x 10-inch) and the 
perimeter sill beams. The roughly 14 foot span is a bit on the long side, however it the expense 
of constructing full roof trusses may not be justified in a part of the country where, as noted 
earlier, high hurricane winds might not be expected. The tie-down to the building perimeter 
beams could not be positively determined, but appear to be only toe-nails into the perimeter sill 
beams, which is an inadequate restraint. Whereas the rafters are in fair to good condition 
typically, the plywood topping shows signs of weather damage at the soffits and raise 
concerns about durability. We agree with the Architect’s recommendation that the roof topping 
be redesigned, and we would further recommend that a weather proof backing material such 
as plycem be considered instead of plywood. 
 
 

 
Roof Rafters and Ridge Beam 

 
 

BUILDING – STAIRWELL 
 
The roof over the stairwell of the building consists of purlins attached to the first floor edge 
beam in joist hangers. These hangers, however, are too large for the purlins and as such do 
not provide a snug connection. This connection detail should be improved because it may 
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allow excessive movement of the joists under high wind loads (even less than hurricane force), 
which may in turn lead to destruction of the connections and loss of the roof. If the stairwell is 
not retained as a part of the remodeling, then these concerns are moot. 
 
 

 
Stairwell Roof Joist Hangers 

 
 

WATER SUPPLY 
 
The current situation with water supply at the site was investigated. Evidence of a water supply 
system was observed a significant distance from the building, on the order of a few hundred 
feet. Two berms were observed, as described in the section entitled GENERAL 
DESCRIPTION.  The first berm contains granular material and thus likely served as a filtration 
berm, while the second berm did not contain any material and likely functioned as a storage 
cistern of some sort. This second berm is located below the first. No evidence of piping was 
noted between the berms, nor between either of the berms and a pond that was observed a 
few hundred feet down the hill towards the entrance to the property. As previously mentioned, 
the pond is roughly 400 square feet in area, and is said to emanate from a spring. 
 

 
Berms 

 
 

 
Granular Material Inside “Filtration” 

Berm 
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“Empty” Berm 

 
Inside of “Empty” Berm 

 
 

 
Pond 

 
 

It was noted during the site visit that the river also runs reasonably near to the house, on the 
opposite side from the access road. 
 
Because of the volume of water found in the pond, it is probable that the water supply is 
dependable. Also, assuming the pond really is fed by a spring (if it is not, it would likely go dry 
during the dry season), this type of water is likely to be more potable than water from the river. 
For this reason, water from the pond is likely to be the best source for the house. For the size 
of house being contemplated, it appears likely that the pond, if spring fed, would be sufficient 
for producing the necessary volumes. In any event, the spring water could easily be 
augmented either by rain water filling cisterns closer to the building, or by a well dug closer to 
the building. Of these two options, rain water would likely be the most economical, though 
somewhat less dependable than a well. 
 
The likely scenario for supplying water to the building would be a pump via a 2 or 3 inch line, 
depending on the anticipated volume, to a “utility room” at the building. Here, light treatment 
can take place in a small tank, and the water then passed on to a larger storage cistern for use 
throughout the building. A small pump and hydro pneumatic tank may then be needed to 
supply adequate pressure to the building from the storage cistern.  
 
An inlet into the treatment tank can also be provided from rain water. The treatment selected 
will depend on the quality of the pond water, and whether it is augmented by well or rain water. 
It is therefore recommended that a sample from the pond be tested so that a proper treatment 
can be recommended. Water testing can be carried out at the Belize Water Services 
Laboratory at Double Run in the Belize District. 
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If water is required for agricultural purposes, it is recommended that this be done separately 
from the water supply for the building. The river might be useful for this purpose, as the quality 
of irrigation water does not have to be as high as for potable water. 


