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In February 2020, while most of the world was trying to 
understand a looming pandemic, the Alabama Dep-
artment of Transportation (ALDOT) was faced with a more 
immediate threat. US Highway 231, a vital north-south 
route through the state, had developed cracks. Slope 
failures had taken place in the past in the portion of the 
highway near Lacey Springs, but a 1,000-ft long section 
of the highway embankment on the side of Brindlee 
Mountain had started sliding, likely due to recent heavy 
rains. Governor Kay Ivey ordered the road closed, and an 
emergency order was given for a fast-track repair. What 
was not even a preliminary plan in January became an 
in-progress design and construction project overnight.  

Funds were allocated, engineers were called, and a unique 
design was put out for bid.  

While this scenario might seem like the recipe for problems 
and delays, the road in fact was re-opened on September 
28, 2020, well ahead of schedule. The initial projections 
were for the construction work to take a year, although 
that was revised to a completion date in December 2020 
by the time the construction contract was awarded. What 
might have been an ongoing headache for Alabama 
drivers turned into a rapid success story, in large part due 
to a stellar team effort from all involved.

BY TRACY BRETTMANN, P.E., D.GE, EXECUTIVE VICE PRESIDENT, A.H. BECK FOUNDATION COMPANY

REPLACING a landslide
with a bridge

US 231 Emergency Slide Repair
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Design
Robert Thompson, P.E., D. GE, of ADSC Technical Affil-
iate Dan Brown and Associates (DBA), of Sequatchie, 
Tennessee, took a call from ALDOT engineer Kaye Davis 
on February 14, 2020. Davis and Renardo Dorsey were on 
their way back from the slide location and needed help. 
They hired DBA that week and Thompson’s team went to 
work on designing a solution to get the road re-opened.

The ongoing slope instability had to be considered when 
designing a repair. A bridge was proposed, and ALDOT’s 
bridge engineer approved the plan during the first week in 
March. But Thompson already had figured out that lateral 
resistance would be an issue for the bridge foundations, 
and intensive engineering analyses were conducted to 
quantify the loads and sort out the best solution.  

The replacement for the failed roadway embankment 
would be a pair of bridges supported on drilled shafts.  
Each bridge would be about 950 ft long and 44 ft wide, 
accommodating two 12-ft lanes with 10-ft shoulders.  

The first phase of the repair was to remove about 220,000 
cubic yards of loose soil and rock from the site and was 
completed by mid-May. Although this material was no 
longer present, the threat of future slope failure remained.  

After design was completed, it was determined that the 
foundations for each bridge pier (bent) would consist of 
a pair of 9.5-ft diameter permanently cased drilled shafts 
with 9-ft diameter rock sockets. A total of 32 of these rock 
socketed drilled shafts were required for this project. The 
sockets would extend a minimum of 14 ft into very hard 
limestone and shale bedrock with compressive strengths 
ranging from 11,000 psi up to 28,000 psi.

ALDOT initially had concerns with this design from a 
constructability standpoint. They were worried it would 
take too long to drill the large sockets in the rock and 
they were looking for an option that could be constructed 
quickly due to the circumstances. Project needs and 
constraints eventually overrode those fears.

The shafts would need to resist a large soil-induced shear 
force generated by the slope failure. Not only did they 
require a large diameter rock socket to resist the high 
shear load, but they also needed to be heavily reinforced.  
A 9.5-ft diameter permanent casing was designed to be 
installed to the top of the bedrock. This 7/8-inch diameter 
casing was supplied by Nucor in Birmingham, Alabama.  
Using a traditional reinforcing steel cage had been 
found to be impractical early in the design process, so 
the reinforcement solution for the shafts due to the high 
shear loads was unique.  Instead of the usual rebar cage, 
these shafts were designed to be reinforced with 8-ft-
diameter, 60 ksi steel pipe with a 1.5-inch wall thickness.  

This solution provided an element that would satisfy the 
structural needs and could be sourced in-state, capitalizing 
on the quality steel resources available in Alabama. Once 
ALDOT representatives confirmed that materials could be 
sourced within the project schedule, design proceeded on 
the fast track. Plans were delivered to ALDOT by DBA on 
April 15.

Materials
The steel plate was manufactured by SSAB near Mobile, 
Alabama, and was rolled and welded by ADSC Associate 
Member Favor Steel and Fabricating, Inc., in Birmingham.  
There were over 2.5 million pounds of steel casing and pipe 
used in the 32 drilled shafts, all made in Alabama.

Casing and Reinforcing Pipe (Courtesy DBA)
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Trae Hawkins, of Favor, said the company had been in 
conversation with several engineers and contractors 
since February when the project became critical. ALDOT 
purchased material directly for this job, a departure for 
the agency intended to help expedite construction. At the 
beginning of April, Favor got the call and began gearing up.  

Initial conversations did not include use of casing in a 
structural capacity, but that soon changed, and Favor 
was required to redesign the pipe, including the welds, to 
accommodate the new plan. After one week of redesign, 
plans were finalized and approved, and Favor began 
working with ALDOT inspection officials to approve 
completed pipe.

Pipe began shipping in June, often encountering transit 
complications as trucks with 35-ton pipe sections waded 
into a site displaced by a landslide. The closure of US 231 
caused traffic throughout the area to be snarled frequently, 
as large trucks and commuters clogged alternate routes.  
Some trucks hauling pipe to the project site took as many 
as 12 hours to make the 2-hour trip from Birmingham to 
Lacey Springs.

In general, production went smoothly as Favor worked 
8- to 10-hour shifts, including weekends, to meet the 
unusual demands of the project. A small hiccup occurred 
in mid-June, when prescribed lengths were changed 
in mid-production, but the Favor team adjusted and 
accommodated the changes. The last of the steel was 
delivered in early July.

Construction
The bridge construction contract was awarded to Brasfield 
& Gorrie, LLC in May 2020 and construction started  
June 1. ALDOT officials paved the way for a rapid award  
in order to get work started as soon as possible.

Long time ADSC contractor member A.H. Beck Foundation 
Company (Beck) was selected to install the drilled shafts 
due to their expertise in installing large diameter drilled 
shafts in hard rock. Texas-based Beck has been a leading 
figure in the advancement of foundation drilling technology 
since the industry’s earliest beginnings. In the 1920’s, 
August Henry Beck, Sr. purchased two steam shovels and 
entered the excavation business using money he earned 

A.H. Beck’s Original 1932 Steam Powered Drilled Shaft Rig

 In 1932, A.H. Beck modified his steam shovels to be capable of drilling the round 
excavations used in Simpson’s new drilled shaft designs and the drilled shaft industry as we 
know it today was begun.”
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working at the San Antonio city quarry. At this same time 
San Antonio-based structural engineer Willard Simpson, 
one of the first structural engineering consultants in the 
US, developed a design for the first reinforced concrete 
drilled shafts. However, the only equipment available to 
drill the holes at that time was mule powered water well 
drilling mechanisms. In 1932, A.H. Beck modified his steam 
shovels to be capable of drilling the round excavations 
used in Simpson’s new drilled shaft designs and the drilled 
shaft industry as we know it today was begun.
 
Since then, three more generations of the Beck family 
have continued to develop new equipment and drilling 
techniques. Drilling with slurry was one of those techniques 
and first took place in San Antonio in 1948. Beck was 
drilling though sand below the water table and shafts kept 
caving in. After a month’s delay they tried mixing clay with 
water and that allowed them to complete the shafts.  

A.H. “Buddy” Beck Jr. was a charter member of the Texas 
Drilled Shaft Contractors Association, later to become the 
ADSC. August H. “Gus” Beck III (company Chairman) was 
a member of ADSC’s Board of Directors in the 1980’s and 
1990’s. August H. Beck IV, P.E (company President) is now 
currently serving on the ADSC’s Board of Directors.

Over the decades, each innovation and each new level of 
experience and expertise has contributed to the amazing 
technologies that now would allow for the installation of the 

9-ft diameter drilled shafts in hard rock for the US 231 project.
Beck has developed some special drilling equipment 
and new drilling techniques for installing large diameter 
sockets in hard rock that are both relatively quick and 
cost effective. The rig used to install the shafts was a 
self-contained, fixed mast hydraulic rotary rig. The Oruga 
SD25 provides 180,000 ft-lbs of torque and 49,500 lbs 
of crowd force. Several different drilling tools were used 
including dirt augers, rock augers, core barrels, drilling 
buckets and flat-bottom cleanout buckets. The rock first 
was perforated using an innovative technique developed 
by Beck. Then the overburden soils were drilled down to 
the bedrock and the 9.5-ft diameter casing was installed.
 
The 9-ft diameter rock socket then was excavated a 
minimum 14 feet into the rock. At this point the shaft was 
cleaned out and inspected. The structural pipe then was 
installed, and the concrete was placed in the shaft.

Two different concrete pumps were used to place the 
concrete. A pump truck was used to tremie the concrete 
inside the structural pipe while simultaneously a trailer-
mounted pump was used to tremie the concrete in the 
annulus between the structural pipe and casing. Two 
3-inch diameter steel tremie pipes placed opposite each 
other were used to place the concrete in the annulus. Two 
tremie pipes were used to ensure a good encapsulating 
concrete flow occurred between the tremie pipes. A 
single 10-inch diameter tremie pipe was used to place the 

Current Beck Oruga SD25 Fixed Mast Drill Rig at Job Site Large Diameter Casing and Rock Socket
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concrete inside the structural pipe. The concrete level 
between the inside and outside pipes was kept within 
a 10-ft elevation of each other during placement.

Two separate operations were used to work the north 
and south bound bridges simultaneously. The work 
was carried out on a 24-hour per day basis with each 
crew working a 12-hour shift.

The drilled shafts were completed in July, one month 
ahead of schedule. The drilled shaft installation was 
on the critical path of the schedule, and the ability  
to quickly install large diameter sockets in hard rock 
was of critical importance to the project. All phases 
of the work went smoothly from start to finish 
due in large part to the ability of the entire 
project team to seamlessly work together. 
Safety and quality requirements were 
also of utmost importance throughout 
all the work performed. The Sep-
tember 28 re-opening date for 
US 231 was 2 months ahead 
of schedule, resulting in a 
very successful project 
in all aspects. 

Working Around the Clock

Installing Structural Pipe in Casing




