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LOCATION

Nashville, TN



LOCATION



LOCATION



LOCATION – DISTRESSED PORTION (2014)



LOCATION – STREET LEVEL WALL VIEW (2014)



HISTORY 

1864 PHOTO

The State Capitol was constructed between 
1845 and 1859. It was designed in Greek 
Revival style by architect William Strickland 
(1788-1854). Strickland died before construction 
was completed and was interred in the walls of 
the north portico. His son, Francis W. Strickland, 
oversaw the completion of the project. 
The building was constructed of Tennessee 
Limestone and underwent major restoration 
from 1956-1960. The original capitol location was 
to be in the geographical center of the State,
Murfreesboro, but some wealthy Nashvillian’s
bought the current capitol property for 
$30,000 dollars and then sold it to the State
for $1 dollar if they build in Nashville.



HISTORY 

Primary Goal: Maintain the Historical Components of the Existing Wall and Stabilize the Rock Slope



TEAM

Geotechnical and
Soil Nail Wall Designer

Owner

Soil Nail Contractor Hodgson Douglas
Landscape Architect



GEOTECHNICAL EXPLORATION
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GEOTECHNICAL EXPLORATION



GEOTECHNICAL EXPLORATION

GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS

 The increase in lateral pressure could have resulted from the settlement/movement of fill 
behind the wall due to self-weight settlement or the raveling of soil into voids associated 
with boulder laden fill.

 Hydrostatic pressure buildup behind the wall could have attributed to the failure.
 The existing instability can be adequately remedied using a technique known as soil nailing.
 The limestone blocks can be strategically removed as the soil nailing progresses in a 

top-down manner.
 Based on the composition of the slope materials and the steep existing slope geometry, 

it is our opinion that these conditions indicate a high potential for long term instability 
of the slope.



2014 SOIL NAIL DESIGN



2014 SOIL NAIL DESIGN



2014 SOIL NAIL DESIGN

DESIGN:
NAIL – NO. 9 GR. 75 ALL THREAD
GROUT-ROCK BOND – 75 PSI (F.S. 2.0)
SOIL NAIL SPACING – 5 X 5 FT
NAIL LENGTH – 20 FT
ANGLE FROM HORIZONTAL – 20 DEGREES
GROUT - 2,500 PSI
FACING – TECCO WIRE MESH OVER TURF MAT



SOIL NAIL DESIGN – FAST FORWARD TO FEBRUARY 2020

 ECS contacted in February 2020 by Hodgson Douglas (HDLA) to provide a proposal to increase the
wall design length from 88 feet to 440 feet due to additional slope and block wall movement.
New maximum wall height 20 feet.

 A new plan of the extended wall and area of soil nail stabilization was provided for ECS to complete
the new design. 



SOIL NAIL DESIGN – FAST FORWARD TO FEBRUARY 2020



SOIL NAIL DESIGN – JULY 2020 



SOIL NAIL DESIGN – JULY 2020 



SOIL NAIL DESIGN – JULY 2020 



SOIL NAIL DESIGN – JULY 2020 SUBMITTALS 



SITE – BEGIN CONSTRUCTION MAY 2021 



RFI’S TO NAIL LAYOUT PRIOR TO CONSTRUCTION

 Review existing utility conflicts with design nail locations per drawing. 
 Storm line identified behind stacked stone wall section may be damaged and leaking.
 ECS Response: Adjust nail spacing as necessary to clear utilities.



RFI’S TO NAIL LAYOUT PRIOR TO CONSTRUCTION

 Stack Stone Wall discovered between approximate Stations 0+00 to 1+80.

 Stacked Stone Wall should be stabilized prior to removing additional rows of milled stone wall.
 ECS approved adjustment of nails to move vertical as needed to clear bottom limestone wall section.

 Remove overhanging rock outcroppings.

 Change 6-inch tolerance of nail spacing to 2 feet tolerance due to boulder spacing.

 Verification and proof test locations can be moved.



RFI’S TO NAIL LAYOUT PRIOR TO CONSTRUCTION
STACKED STONE WALL 



RFI’S TO NAIL LAYOUT PRIOR TO CONSTRUCTION
ROCK OVERHANG 



RFI’S TO NAIL LAYOUT PRIOR TO CONSTRUCTION

 Eliminate soil nails indicated below side wall along entire length.



SOIL NAIL WALL CONSTRUCTION

Soil nail wall construction begins July 7, 2021. 



SOIL NAIL WALL CONSTRUCTION 



SOIL NAIL WALL CONSTRUCTION 



SOIL NAIL WALL CONSTRUCTION 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE 8-1-2021

During the Sunday night work (8-1), it was observed that an area of the stacked boulder wall had failed, 
possibly the result of the heavy rainfall on Saturday night (7-31). Some of the boulders had dropped 
behind the netting and a few of the nails showed evidence of bending as a result of boulder(s) 
dropping on the exposed nail length. Also noticed was that the contractor had removed most of the 
bottom rows of stacked, milled stone last week (7-25 thru 7-30) to provide access for installation 
of the bottom row of nails. There was evidence behind the netting that runoff was coming down 
the slope or possibly out from between the boulders and washing away support soils. 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE – BOULDER FIELD 



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE – AFTER BOULDER REMOVAL



SOIL NAIL WALL CONSTRUCTION 

SLOPE FAILURE – REPAIRED



SOIL NAIL WALL CONSTRUCTION 

VERIFICATION AND PROOF TESTING 

15 Proof Tests
8 Verification Tests



SOIL NAIL WALL CONSTRUCTION 

VERIFICATION AND PROOF TESTING 



SOIL NAIL WALL CONSTRUCTION 

VERIFICATION AND PROOF TESTING 
Proof Test Load – 17.1 kips
Verification Test Load – 22.8 kips

All Acceptance Criteria
PASS



WALL PHOTOS 2025 



WALL PHOTOS 2025 



QUESTIONS 


