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I. LIMITATIONS, TERMS & CONDITIONS  
 

This report is the work product of Carter Engineering and Consulting, PLLC (CEC), produced in 

accordance with a specific contract between CEC and its Client to whom this report is addressed. 

This report is the work product for the sole use and benefit of the Client.  It does not create any rights or 

benefits to parties other than the Client and CEC except such other rights as are specifically called for 

herein. 

The investigation is performed by CEC to visually identify immediate hazards and structural deficiencies 

that are irrefutably abnormal beyond reasonable expectations for a dwelling relative to the current site 

conditions and to provide recommendations based on these findings.  The scope of work for visual 

observation is limited to noted locations and does not include investigations beyond visual observation of 

these locations, nor of other structures on the property, nor certification of code compliance.  Accessibility 

and finishes limit visual observation.  The investigation and provided recommendations will not identify 

or eliminate the existence of all issues and hazards.  This document is not a warranty as to the total 

absence of structural or other deficiencies, wood-destroying insects, organic growth, or damage or health 

related concerns from such existence.  No other warranty, expressed or implied, is made.  CEC will not be 

held liable for discovering, identifying, and/or eliminating all deficiencies, damages, or hazards that may 

or may not cause additional damage, accidents, or injuries.  This work has been performed in accordance 

with generally accepted engineering practices and performed with reasonable effort.   

The conclusions rendered from this work are based on qualitative information gathered on or near the date 

of this report.  Data and information regarding current site conditions and operations may be obtained by 

CEC in part from the Client and other sources.  As is customary, CEC has assumed such data and 

information to be complete and factually correct.  The conclusions of CEC are subject to change upon 

CEC receiving additional information.  Re-assessments by CEC are subject to additional charges.  Changes 

to the content or form of this report may be made only with CEC’s expressed written approval.  This 

report is valid for a period of one year as of the date written across the engineer’s seal.   

Recommendations rendered from work performed by CEC in no way eliminate the owner’s obligation to 

federal, state, or local laws.  The Client or property owner is solely responsible for notifying the proper 

authorities of any conditions which violate current applicable laws and regulations. CEC shall not be held 

responsible for subsequent changes in physical conditions or modifications due to changes in codes, 

standards, and/or legislation over which CEC has no control.   

CEC consents to the release of this report to third parties at the discretion of the Client.  Any use of or 

reliance upon this information by any party shall be solely at the risk of that party and without legal 

recourse against CEC, its affiliates, associates, employees, officers, or directors, regardless of whether the 

action in which recovery of the damage is sought is based upon contract, tort (including sole, concurrent 

or other negligence and strict liability of CEC, statute or otherwise).  The conclusions rendered from such 

data and information is subject to professional opinion, and thus, may result in differing interpretations.  

CEC shall not be held liable for any findings, recommendations, repairs, and/or associated fees and costs, 

such as for additional opinions, repairs, permits, etc., by others that occur before and/or after this 

evaluation whether or not included or identified within this report.  In the event the client makes a claim 

of negligence, errors, omissions, unsatisfactory service against CEC, the client shall pay for all fees 

associated with legal representation hired and/or arranged by CEC regardless of settlement conclusions. 

By paying any amount to CEC for any services rendered by CEC, including this report, regardless of the 

amount listed on the invoice issued by CEC, the Client consents to all terms and conditions listed above 

without exception.  This report shall not be used or relied upon by any party which does not agree to be 

bound by the above statements.   
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II. CONSIDERATIONS 
 

A. Construction 

The intent of this visit is not to check [past or current] code compliance but to identify deficiencies in 

structural integrity.  All work shall be completed in compliance with the current code and permitted 

with the local building authority as required. 

B. Environment 

The environment of this home includes seasonal cyclical temperature and moisture fluctuations.  The 

effects of abnormal and extreme (too dry or too wet) precipitation levels on local soil optimum moisture 

content are soils that compress where moisture loss has left voids, or soils that shift [pump] when over 

saturated.  These dynamics promote soil migration and foundation movement (settlement) that subject the 

exterior and interior materials to cracking.  This area of North Carolina is known for expansive clay 

soils that tend to influence foundation movement and crack developments compared to other regions.   

C. Drainage 

Surface drainage from precipitation events can cause erosion, foundation deterioration and instability, 

and structural failure.  Yard and roof drainage should convey water away from a structures foundation.  

Incorrect site grading, a lack of gutters, or downspouts without leaders can result in excessive water / 

moisture in the soil within the foundation zone that can adversely affect the properties of the 

construction materials, the soil and masonry. Maintaining good drainage around the house will help 

prevent or minimize moisture and pest infiltrations, foundation settlement, and interior distresses. 

 

III. FINDINGS & RECOMMENDATIONS: 
 

All directions are oriented as looking at the front of the house from the front yard.   

 

A. OBSERVATIONS: 

 

Rear Elevated Screened Porch Structure 

 

The rear elevated screened porch exhibits differential settlement concentrated in the rear half of the 

structure. From the house to the middle girder, which is oriented side-to-side across the porch, the floor 

surface slopes approximately 2% downward toward the rear yard. From the middle girder to the rear 

support posts, the floor surface exhibits a greater downward slope toward the rear yard exceeding 2%.  

 

The porch framing consists of 2x8 floor joists spaced 16 inches on center, double 2x10 support beams 

at the middle and rear girder locations, and 6x6 support posts. The joists, beams, and posts exhibit no 

abnormal deflection, cracking, splitting, or other signs of structural distress. The porch floor is finished 

with tile, and the tile and grout surfaces exhibit no cracking.  Purportedly, tiles have been previously 

replaced. At the rear half of the porch, the door along the left wall leading to the staircase is vertically 

misaligned approximately 1.5 inches within its opening. The screened window assemblies along the left 

side of the porch are also out of square within their respective openings. 

 

Below the screened porch is a ground-level deck. This deck exhibits a similar settlement pattern. From 

the house to the middle girder, the deck slopes approximately 2% toward the rear yard. From the middle 

girder to the rear support posts, the deck slopes downward toward the rear yard at a rate exceeding 2%. 

Beyond the deck structure, the rear yard continues downward toward the rear property line with a 

moderate natural grade. 
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Staircase Structure 

 

The staircase serving the screened porch and the intermediate landing located on the rear half of the 

structure exhibit stair tread cross-slope exceeding 2%, reflecting the condition of the porch. The top 

ends of the three stair stringers do not have bottom support. The rear stair stringer has developed 

splitting and deterioration. The stair treads exhibit weathering and deterioration consistent with lumber 

nearing the end of its serviceable lifespan. The front-right support post at the intermediate landing 

exhibits carpenter bee damage that has reduced its structural capacity. 

 

Detached Playhouse Structure 

 

A detached playhouse is located beyond the screened porch. The playhouse floor structure exhibits a 

downward slope toward the rear yard similar to the settlement pattern observed in the screened porch 

deck structure. The floor joists of the playhouse do not have bottom support at their bearing locations. 

The supporting band joist is a single 2x6 member and exhibits deterioration from carpenter bee activity, 

including numerous boreholes. 

 

B. DISCUSSION: 

 

The observed floor slopes, door misalignment, and out-of-square screened openings are consistent with 

settlement of the rear support system rather than deficiencies within the porch framing itself. The 

absence of framing distress, beam deflection, joist deformation, tile cracking, and grout cracking 

indicates that the structural framing members remain serviceable and that the observed movement is 

concentrated at the rear support locations. The moderate rear-yard grade and long-term soil 

consolidation beneath the rear support locations are contributing factors to the observed differential 

settlement.  

 

The absence of significant framing distress indicates the structure remains serviceable.  However, 

settlement of the rear support system has caused the framing misalignment and floor slope. These 

conditions are attributable to settlement of the rear support footings into the embankment. 

 

The stair deficiencies are attributable to common settlement and movement of the grade and deficient 

construction.   

 

The playhouse exhibits similar settlement. However, the overall condition of the structure is further 

compromised by the inadequate floor-joist support and localized deterioration of the undersized band 

joist from carpenter bee activity and require repair. 

 

 

C. RECOMMENDATIONS: 

 

1. Lift the three rear support posts of the screened porch as necessary to restore the slope of the 

rear half of the porch to less than 2%.  One method is by inserting two 3/4-inch diameter lifting 

bolts into each post, excavating around the posts down to the footing, then jack lifting until the 

deck is brought to less than a 2% slope. 

 

2. Construct new 20-inch by 20-inch by 12-inch solid concrete footings beneath the existing rear 

footings to compensate for settlement and provide a larger and more stable bearing surface for 

the rear portion of the porch and deck structures. 
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3. Lift the rear support posts of the playhouse as necessary to restore the floor structure to a level 

condition. 

4. Construct new 16-inch by 16-inch by 8-inch solid concrete footings beneath the existing 

playhouse rear footings to provide a larger and more stable bearing surface and reduce the 

potential for future settlement. 

5. Install galvanized metal joist hangers and manufacturer-specified fasteners at all playhouse 

floor joist bearing locations. 

6. Reinforce the damaged playhouse band joist with a treated 2x8 member secured to the existing 

band joist using three 10d framing nails at 12-inch spacing and attached to the corner posts with 

two structural screws at each connection. 

7. Install galvanized adjustable stair-stringer hangers at the lower end of all three stair stringers. 

8. Replace the split rear stair stringer. 

9. Replace deteriorated stair treads. 

10. Replace the front-right support post at the intermediate stair landing due to carpenter bee 

damage. 
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