Structural Inspection

June 20, 2007

Type:
Primary residence

Re:
Structural Inspection

Structure:
Wood frame, vinyl siding, composition shingle roof, CMU block piers on concrete slab foundation measuring 49’x29’ 6”

Owner: 

Dr. Dowin A. Robinson

Location:  
58287 Sue Street



Slidell, LA 70460

Requested by:
Property owner – Dr. Robertson
Contractor – Donald Allen
History:

The subject house has been elevated on CMU piers 12 blocks high, approximately eight feet above the slab.  There are four rows of piers running the length of the house with each row having seven piers.  The four corners are constructed using 16x16 CMU block.  All of the interior piers are constructed using single 8x16 CMU units.  There is some variation in the measurement between each column.  Across the long side of the residence they are approximately seven feet apart measured center to center of the block. Running front to back the space between piers measured center to center is approximately 9’ 6”.

Findings:

Since the work has already been executed with no design or intermediate inspection, we were unable to visually make determinations on the work that has been covered, but talking to both the contractor and owner revealed some of the following.
The fact that all but the corner CMU units are single 8 x 16 inch single units, presents a problem other than attachment to the foundation and sill of the house.  Horizontal wind pressure on the house has to be accounted for by installing columns that are capable of resisting this wind pressure with a 42 psf connection at the base.  This is usually done by making the column base wide enough to resist this force.  One 8” wide block is not sufficient for this purpose.

In various locations, large structural angles were added to support sagging beams, but were not long enough to sit on the columns, thus using them as a type of flitch beam support.  To use them in this nature, sufficient bolting is requied.  The use of a 2 x 4 above the steel angle is ok, but complicates the bolting.

1. In talking to the contractor and owner, it was determined that the foundation is sufficient in depth and that both rebar and wire mesh was installed.

2. The rebar that connects the foundation to the house sill plates is not connected to the foundation properly and can pull out of the slab if exposed to negative forces of high wind gusts.

3. There are several places where the floor sills are joined, but have no support below the joint.

4. There are no joist hangars on the floor joists of the room over the carport.

5. Joists that were added to support the floor do not sit on the sill.  This is under the old house.

6. The carport is supported by one CMU column at the front which has no rebar.  The other columns are temporary wood columns that were installed when the CMU columns collapsed during removal of equipment.
7. The stairs must meet the following IBC requirements.

a. Risers – maximum 7 3/4” with only 3/8” variation from shortest to highest.

b. Treads – minimum 10”

8. 6x6 columns on back deck must have chair at bottom, and chair anchored to concrete and column.

Proposed Changes:

1. N/A

2. On each 8 x 16 column, of the interior of house, use a 6”x4”x3/8” angle front and rear side of the CMU block column.  Drill a hole in the slab and set an expansion bolt that will hold 10,000 lbs., pull out capacity.  Make two of these attachments, six inches from the end of the block and diagonally across openings.  Install strap on each bolt and run to the top of column and bolt to the sill.  On all 16x16 CMU units, install one 6”x4”x3/8” angle on front and rear or each side so as to stagger hold downs.  Attach to floor and CMU unit with expansion anchor.
3. These are mostly existing splices or cut outs of rotten wood.  Support splice by bolting 2x6 plate below sill and extend minimum of 3 feet beyond splice.  Use ½”x6” lag bolts at 12” o.c.

4. Install joist hangers on all new joists under deck of carport.

5. Install shim under joist that makes it bear on sill.  Do not use tapered shim.

6. Where there are 4x6 wood columns at the outer edge of carport, remove these and replace with 6x6 column, notched to sit under both 2x12’s and on up the side of the 2x12.  Cut bottom of top porch column to get at least 6 inches for the bottom column to be bolted to 2x12 beam with two ½” bolts, each.  Remove the CMU column at front of carport and replace with 6x6.  Add cast metal chair to bottom of all wood columns.  Attach to slab and to column.
7. N/A.
8. These columns, as well as all others, must have a solid connection between the slab and the floor above and where there is another column up to a roof, this should have also be connected either with a strap across the joint, or other means to provide a structural tie.

Analysis:

It is necessary for the house to be raised sufficiently high to remove the existing piers, install “wedge anchor” style fasteners into the concrete to anchor steel rods from foundation to the building, build new piers, fill with concrete and reposition the house on the new piers.

An alternative to this preferred procedure may be to fasten rods along the exterior of the existing piers from foundation to the house on all piers.

Recommendations:

Dammon Engineering recommends that the owner employ a qualified engineer to review and design a foundation to adequately support and protect the house. 

Sincerely,

Emmett G. (Pete) Dammon, P.E.
