
 
 
 
 

ENGINEERING REPORT 
 
 

Road Failure Study 
 

BEATTIE WOODS &  DEVON VILLAGE  
 
 
 
 
 

Prepared by 
 

 
 

May 2007 
 
 



Road Failure Study – Beattie Woods & Devon Village 1 

TABLE OF CONTENTS 

GENERAL INTRODUCTION __________________________________________________ 2 

BEATTIE WOODS _________________________________________________________ 2 

1. General __________________________________________________________ 2 

2. Design ___________________________________________________________ 3 

3. Approval_________________________________________________________ 4 

4. Construction______________________________________________________ 4 

5. Inspection ________________________________________________________ 5 

6. Failure___________________________________________________________ 5 

7. Possible Causes of Failure__________________________________________ 12 

8. Conclusions _____________________________________________________ 14 

DEVON VILLAGE ________________________________________________________ 15 

1. General _________________________________________________________ 15 

2. Design __________________________________________________________ 15 

3. Approval________________________________________________________ 17 

4. Construction_____________________________________________________ 17 

5. Inspection _______________________________________________________ 17 

6. Failure__________________________________________________________ 18 

7. Conclusions _____________________________________________________ 20 

 
 
 



Road Failure Study – Beattie Woods & Devon Village 2 

GENERAL INTRODUCTION 

Two relatively new subdivisions, Beattie Woods and Devon Village, have experienced 
road failures ranging from minor potholes to extreme road settlement. 
 
In order to understand the failures, site investigations were conducted by the Engineering 
Department and the Public Works Department. The results of the investigations are 
contained in this report. 
 
The plan approval and construction procedures were also examined to see if the road 
failures were due to a break down of those procedures. Evaluations of the existing 
procedures and possible changes are also discussed in this report. 
 
 
BEATTIE WOODS 

1. General 

Beattie Woods is a 28-acre subdivision located on the west side of Beattie Road, just 
south of Wexford Drive and across from Trowbridge Road. The main entrance road is 
Bellingham Drive. The subdivision was completed and accepted by the City of Albany on 
March 2, 2000 and issues with the road began appearing by 2002. 
 

 
Beattie Woods 
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2. Design 

The subdivision was designed by Lanier Engineering of Albany, Georgia. Tod Lanier, 
owner and president, was the Professional Engineer who stamped the drawings. The 
design drawings were submitted to the City of Albany Engineering Department on July 
26, 1999. 
 
The typical road section called for a 27’ wide road with 24’ of pavement and 18” Miami 
type roll curb and gutter. Miami type roll curb and gutter is not allowed on streets to be 
owned and maintained by the City of Albany. However, the Engineering Department 
approved the use of this type curb and gutter for this particular subdivision. 
 
The pavement section called for the following: 
 

·  1” Bituminous Surface Course 
·  Bituminous Tack Coat 
·  ½” Single Surface Treatment 
·  Bituminous Prime Coat 
·  6” Soil Cement Base – Min. 7% Cement, Soil Test Required 

 
This pavement section is a typical section for the City of Albany. The majority of all the 
streets constructed within the City of Albany were constructed per the above pavement 
section. 
 
The subdivision layout was dictated by an existing low area and wet pond. Several roads 
were designed to come off of Bellingham to take advantage of the high ground north of 
Bellingham. The majority of the drainage for the subdivision is collected and sent to the 
wet pond. The pond was improved to be able to handle the additional storm flows. The 
pond does not have an outlet and is a retention pond. Retention ponds are designed to 
hold the 100-year storm event. 
 
The sanitary sewer lines were designed to collect the sewer flows and to convey them to 
an existing sewer line located in Greenoch Ave, south of the proposed subdivision. The 
line depths range from 3’ to 12’ with standard 4’ diameter manholes. The main sewer line 
is 8” PVC set at a minimum grade of 0.40%. The service lines are 4” PVC set at a 
minimum grade of 1.0% . 
 
The storm lines were designed to collect storm water runoff and convey it to the existing 
wet pond south of Bellingham. There is an additional small holding pond located at the 
end of Saddlebrook Ct. The pipes are reinforced concrete pipes (RCP) and range in size 
from 18” to 24” and are between 4’ and 5’ deep. 
 
The soils located on this project are mainly Greenville Sandy Loam and Greenville Sandy 
Clay Loam. These types of soils are adequate for use as roads and do not usually present 
problems during construction.  
 
Standard engineering practices and City of Albany standards were used in this design. 
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3. Approval 

The Engineering Department reviews all proposed developments within the City of 
Albany to ensure that standard engineering practices and all applicable City of Albany 
standards, codes and ordinances are followed.  
 
Brian Shoun, P.E. was the person responsible for reviewing this subdivision. He is no 
longer employed by the City of Albany. His review shows that standard engineering 
practices and all applicable City of Albany standards, codes and ordinances were 
followed. There were some minor notes and corrections made to the plan, but the only 
portion of the plan that deviated from City of Albany standards was Mr. Shoun’s 
approval of Miami type roll curb and gutter. 
 
The approved plans were approved on August 19, 1999 and were stamped: 
 

Approval is for general layout and concept only and is based on 
competency of the professional preparing the project documents. 

 
This stamp is placed on all approved plans. The purpose of the stamp is to make it clear 
that the Engineering Department’s review does not diminish the responsibility and 
liability of the Professional Engineer who designed and stamped the plans. 
 
4. Construction 

The owner contracted with Boyd Brothers to construct the subdivision per the approved 
plans. Boyd Brothers is still incorporated as a company, but has done very few 
construction projects in the past several years. 
 
Boyd Brothers began construction the first part of September 1999. The subdivision was 
constructed per the approved plans and very few problems were encountered during 
construction. The sewer lines were laid first, then the storm lines, then the other utilities 
were installed. The roadbed was graded and the curb and gutter was poured. Then the soil 
cement base was prepared and the road was paved. 
 
Boyd Brothers was originally a pipe laying company. Beattie Woods was one of the first 
jobs where they attempted to do there own base and paving. Their inexperience led to 
several missteps being made during construction. The first was that it appears they failed 
to properly backfill and compact around manholes and the second was their method of 
preparing the soil cement base. 
 
Typical construction practice calls for all manholes to be left lower than the finished 
grade by at least the thickness of the base and pavement. A metal plate is placed over the 
manholes and the soil cement base is mixed across the entire road section. After the road 
is paved, the contractor will cut a 3’x3’ square around the manhole location, remove the 
base and pavement in that square and raise the manhole to finished grade. Well 
compacted base is placed in the square. Sometimes concrete is poured to give added 
strength.  
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On this project, the manholes were raised to final grade prior to the mixing of the soil 
cement base. This meant that the mixing machine was unable to properly mix the soil and 
cement around the manholes. It also meant that the roller compactors used to compact the 
prepared soil cement were unable to get good compaction in areas around the manholes. 
 
 
5. Inspection 

The Engineering Department has construction inspectors who inspect projects to ensure 
that standard construction methods and the approved plan are being followed. Daily 
inspection logs show that the contractor laid the pipe with proper bedding and with 
proper compaction of the backfill material. 
 
Hill-Staton Engineering, Inc. was the geotechnical firm who conducted the compaction 
tests for this project. Hill-Staton Engineering, Inc. is no longer in existence. 
 
The compaction tests for this project show that the vast majority of the compaction tests 
passed the first time. There were a few failures that required re-testing. The compaction 
passed upon re-inspection. 
 
Standard procedure at that time dictated that once the pipe had been placed and the trench 
line properly backfilled and compacted, the inspector would move on to another project. 
The contractor would prepare the soil cement base and after the base had set up for at 
least 7 days, the inspector would come back to inspect the base prior to paving. 
 
As a result, there were no City of Albany inspectors on the job when the soil cement base 
was prepared. City inspectors came to inspect the base the required 7 days after 
preparation.  
 
After inspecting the base, the inspector on the job indicated that the base was inadequate. 
However, the inspection supervisor disagreed with the inspector on the job and allowed 
the base to pass inspection. 
 
6. Failure 

Issues with the road began around 2002. Areas around manholes and above trench lines 
began to settle.  The extent of the failure is widespread. Failure is visible in low areas as 
well as the portion of the subdivision built on a small hill. TTL has been contacted to 
conduct a geotechnical exploration of the road in order to determine the cause and extent 
of the failure and to propose possible methods of repairing the road. TTL’s initial 
evaluation of the road states: 
  

These roads were constructed about 7 years ago and show considerable 
distress in the asphalt. The distress includes stress cracking, depressions 
and rolls in the asphalt. Large amounts of settlement have occurred over 
the sanitary sewer trenches, especially around the manholes and at T-
intersections. 
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Pictures of various failures are provided below showing the kinds and extent of 
settlement. 
 

 
Settlement at a manhole 
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Settlement at a manhole 

 
 

 
Settlement at a manhole 
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Settlement at a sewer tap 

 
 

 
Settlement at a sewer tap 
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Settlement at a sewer tap 
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Settlement along sewer trench line 

 

 
Settlement along utility trench 
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Settlement at utility crossing 

 

As can be seen, the settlement is widespread and includes sewer lines, storm lines, 
manholes, water lines, underground power lines and other underground utilities.  
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7. Possible Causes of Failure 

When a road settles after construction, attention is immediately placed on a set of causes 
which have been known to cause road failure/settlement in the past. The Engineering 
Department has gone through each of the causes listed below and evaluated them to 
determine if they had any role in this particular case. 
 

a. Poor Soils – If roads are constructed on poor soils, then compaction can be 
difficult to obtain. Poor soils include hydric soils (soils in wet/flooded areas) 
and soils with a high clay content. As discussed earlier, the main soils located 
on this project are Greenville Sandy Loam and Greenville Sandy Clay Loam. 
Neither of these two soils present major obstacles to road construction. There 
is one area of poorer Lynchburg soils around the pond and the lowest portions 
of Bellingham. This could account for some of the failure observed in that 
location. In general, it does not appear that soils played a major role in the 
observed settlement. 

 
b. Poor Design – The Professional Engineer designing a road has the 

responsibility to determine the appropriate pavement section. Most Cities and 
Municipalities have simplified this process by developing standard pavement 
sections to be used in their localities. The City of Albany has a standard 
pavement section detail and it was used for this project. This is the same 
pavement section that has been used throughout Albany for the past 40 years 
or more with very few failures. It does not appear that the pavement section 
selected had any role in the observed settlement. 

 
c. Construction In Wet Weather – If utilities are laid and backfilled when the soil 

conditions are extremely wet, proper compaction is very difficult to obtain. 
This is why de-watering is critical during trench excavation. However, this 
subdivision was under construction in September of 1999 and completed in 
early 2000, over a year after the Flood of 1998. After the Flood of 1998, the 
region entered into a 5 year drought cycle. The field reports show that the 
weather was dry during construction. It does not appear that the construction 
took place when the site or ground were wet  

 
d. Poor Construction Methods – If the contractor installing the utilities and 

preparing the road for paving is not experienced, then poor construction 
methods can be expected. Boyd Brothers was inexperienced in constructing 
roads. From the field reports, it appears that the contractor used standard 
construction methods to lay the utilities. However, mistakes in preparing the 
soil cement base were made which led directly to the observed settlement. 

 
e. Poor Compaction – If the backfill on the utility trenches is not properly 

compacted, then the trench can be expected to settle. If the subgrade of the 
road is not properly compacted, then settlement can be expected along the 
road. There were extensive compaction tests conducted throughout the life of 
the this project. Only a few of the tests failed and all passed on re-inspection. 
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The field reports show that the trenches were properly backfilled and 
compacted. The compaction tests were not taken at the manhole locations. It is 
probable that insufficient compaction was obtained around the manholes. The 
compaction reports show that proper compaction was obtained in the trench 
lines, however the visible settlement around manholes and trench lines 
indicates that poor compaction is part of the reason for the failure. 

 
f. Inadequate Inspection – If inspectors are not regularly on the job site, 

contractors can take shortcuts and fail to properly bed and backfill utilities. 
Inspection reports indicate that a construction inspector was on the job almost 
daily during utility installation, but the inspector was not on the job during the 
preparation of the soil cement base. Also, there was a disagreement between 
the inspector on the job and the inspection supervisor. The inspection 
supervisor over-ruled the inspector on the job and approved the base. 
Inadequate inspection during base preparation is part of the reason for the 
failure. 

 
g. High Water Table – If an area is subject to a fluctuating ground water table, 

settlement can occur. Since portions of this subdivision are located in a low 
area near a wet pond, it would seem that a high water table may be to blame 
for the settlement. In Spring of 2005 the water in the subdivision pond was at 
its highest recorded point. The water surface elevation was several feet higher 
than the inverts of the sewer lines located in Bellingham. If subsurface water 
reaches an excavated trench with gravel bedding, the trench will actually have 
flowing water. This will cause excessive settling along the trench. It was 
thought that the high water in 2005 caused the settlement. However, it was 
discovered that settlement had been occurring since 2002. The high water in 
2005 probably did not help the settlement issue, but it was not the cause. 

 
h. Leaking Sewer Lines – If the sewer lines leak, then sewage flows will enter 

the trench lines and flow around the outside of the pipe in the gravel bedding. 
This will cause settlement in the trench line and around manholes. The Public 
Works Department TV-ed the lines in question and determined that the lines 
were intact and did not appear to be leaking. An examination of the manholes 
indicated that the pipe inverts are still properly sealed. It does not appear that 
leaking sewer lines had any role in the observed settlement. 

 
i. Poor Road Base – If the base for the pavement section is improperly installed, 

then the pavement section will lack the required strength. Also, if a base fails, 
water can penetrate the pavement section and get into the subgrade, causing 
the subgrade to fail. TTL has taken corings of the base and pavement. Results 
from these field tests show that inadequate soil cement base is located 
throughout the project. In some places, the base is only an inch or so thick, 
while in other places, the base is the required thickness but is lacking in the 
required strength. Failure of the soil cement base is the main reason for the 
road failure. 
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8. Conclusions 

The road failed due to a failure of the base. The base failed because the contractor did not 
properly prepare, place and compact the soil cement base. City of Albany inspectors were 
not present at the time of base preparation, but did inspect the base prior to paving. The 
inspector on the job found several suspect areas in the base and felt the base should not 
be approved. He was overruled by his supervisor and the base was approved. 
 
A proper soil cement base is usually strong enough to bridge any settlement along trench 
lines and around manholes. The large amounts of settlement, coupled with the results of 
the coring samples proves the base was insufficient. 
 
Different methods of repairing the road are being considered. The ultimate choice will 
have to be a balance between cost and disruption to the residents of the subdivision. 
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DEVON VILLAGE 

1. General 

Devon Village is a 41-acre subdivision located west of Westover Blvd, south of Westgate 
Drive, north of Gillionville Road and at the end of Devon Drive. The south and east 
boundaries of the subdivision are formed by an existing large drainage canal. The 
subdivision was completed and accepted by the City of Albany on August 17, 2000. 
 

 
Devon Village 

 
2. Design 

The subdivision was designed by Marbury Engineering Company of Albany, Georgia. 
Ritchey Marbury, III, owner and president, was the Professional Engineer who stamped 
the drawings. The final revised design drawings were submitted to the City of Albany 
Engineering Department on January 10, 2000. 
 
The typical road section called for a 31’ wide road with 27’ of pavement and 24” Miami 
type roll curb and gutter. Miami type roll curb and gutter is not allowed on streets to be 
owned and maintained by the City of Albany. However, the Engineering Department 
approved the use of this type curb and gutter for this particular subdivision 
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The pavement section called for the following: 
 

·  1” Bituminous Surface Course 
·  Bituminous Tack Coat 
·  ½” Single Surface Treatment 
·  Bituminous Prime Coat 
·  6” Soil Cement Base – Min. 7% Cement, Soil Test Required 

 
This pavement section is a typical section for the City of Albany. The majority of all the 
streets constructed within the City of Albany were constructed per the above pavement 
section. 
 
The subdivision is bounded by two large drainage canals. The design called for Devon 
Drive to follow the south canal east to a cul-de-sac and Cane Mill Drive would then turn 
to the north following the east canal. 
 
Since the subdivision directly backed up to the two large drainage canals, onsite 
stormwater detention was not required. The backs of the lots along Cane Mill Drive are 
designated as wetlands due to their close proximity to the canal. Also, there are a few lots 
along Devon Drive that have a low, swampy area located along the backs of the property 
and extending to one of the canals. 
 
The sanitary sewer lines were designed to collect the sewer flows and to convey them to 
an existing 24” sewer line located along the eastern canal. The line depths range from 4’ 
to 10’ with standard 4’ diameter manholes. The main sewer line is 8” PVC set at a 
minimum grade of 0.40%. The service lines are 4” PVC set at a minimum grade of 1.0% . 
 
The storm lines were designed to collect storm water runoff and convey it to the existing 
canals. The pipes are High Density Polyethylene (HDPE) and range in size from 18” to 
24” and are 3’ and 5’ deep. HDPE pipe is not allowed in City of Albany right-of-way or 
across any roads that are to be owned and maintained by the City of Albany. However, 
the Engineering Department approved the use of this type curb and gutter for this 
particular subdivision. 
 
The soils located on this project are mainly Greenville Sandy Loam and Greenville Sandy 
Clay Loam. These types of soils are adequate for use as roads and do no usually present 
problems during construction. There are a few areas with Grady soils. Grady soils are 
very poor soils with a high clay content. They are generally found in low lying areas with 
poor drainage. The Grady soils in this subdivision are located in the wetlands along the 
eastern canal and at the low spot for Devon Drive. 
 
Standard engineering practices and City of Albany standards were used in this design. 
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3. Approval 

The Engineering Department reviews all proposed developments within the City of 
Albany to ensure that standard engineering practices and all applicable City of Albany 
standards, codes and ordinances are followed.  
 
Brian Shoun, P.E. was the person responsible for reviewing this subdivision. He is no 
longer employed by the City of Albany. His review shows that standard engineering 
practices and all applicable City of Albany standards, codes and ordinances were 
followed. The only portion of the plan that deviated from City of Albany standards was 
Mr. Shoun’s approval of Miami type roll curb and gutter. 
 
The approved plans were approved on January 10, 2000 and were stamped: 
 

Approval is for general layout and concept only and is based on 
competency of the professional preparing the project documents. 

 
This stamp is placed on all approved plans. The purpose of the stamp is to make it clear 
that the Engineering Department’s review does not diminish the responsibility and 
liability of the Professional Engineer who designed and stamped the plans. 
 
4. Construction 

The owner contracted with Boyd Brothers to construct the subdivision per the approved 
plans.  
 
Boyd Brothers began construction the first part of January 2000. The subdivision was 
constructed per the approved plans and very little problems were encountered during 
construction. The sewer lines and storm lines were laid and then the other utilities were 
installed. The roadbed was graded and the curb and gutter was poured. Then the soil 
cement base was prepared and the road was paved. Boyd Brothers appears to have 
followed standard construction methods for laying pipe and road paving. 
 
5. Inspection 

Several different inspectors were assigned to this project . The daily inspection logs show 
that the contractor laid the pipe with proper bedding and with proper compaction of the 
backfill material. 
 
Hill-Staton Engineering, Inc. was the geotechnical firm who conducted the compaction 
tests for this project. Hill-Staton Engineering, Inc. is no longer in existence. 
 
The compaction tests for this project show that the vast majority of the compaction tests 
passed the first time. There were a few failures that required re-testing. The compaction 
passed upon re-inspection. Samples from the soil cement base were also taken and passed 
the required strength tests. 
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6. Failure 

The roads in this subdivision are in relatively good condition for a 7 year old road. There 
are three areas where the pavement has slightly settled. These are shown below: 
 

 
Road patch at settled area 

 

 
Settlement at a sewer tap 
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Settlement at a sewer tap 

 
There is one section, approximately 100’ in length, of Devon Drive that has failed 
completely. This area is where the Grady soils are located and the type of failure is 
related to poor soil conditions which caused the base to fail. The section that has failed 
has what is known as “alligator cracking”. This is consistent with base failure and is 
shown below. 
 

 
Alligator Cracking 

 
The other cracks in the road are reflection cracks from the soil cement base. These cracks 
are normal and will do not adversely impact the road. 
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7. Conclusions 

The small dips and settled areas are minor in nature and will disappear when the road is 
eventually resurfaced. The large area of alligator cracking needs to be excavated, good 
sandy soil placed (possibly with a geotech mat for stability), a new base installed and a 
new asphalt overlay placed. This should correct the problem. 


