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LOCATION

Nashville, TN
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LOCATION — DISTRESSED PORTION (2014)
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LOCATION - STREET LEVEL WALL VIEW (2014)

401 7th Avenue North, Nashville, Tennessee, United States
Adcress is approvimate

|

403 Tth Avenue North, Nashville, Tennessee, United States
Address ks spproxmate




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 S1 dollar if they build in Nashville.




HISTORY

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

403 7th Avenue North, Nashville, Tennessee, United States
Address is approximate
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GEOTECHNICAL EXPLORATION

PROJECT INFORMATION:
e Site Location: 7™ Avenue N. & Charlotte Avenue, Nashville, Tennessee
e Project Scope: Landscape Upgrades (New Construction):
o (6) sets of sidewalks/stairs
= (3) sets along the NW slope of Capitol Hill
= (3) sets along the SE slope of Capitol Hill
o Belvedere feature (NW of the State Capitol Building)
Retaining Wall (To be repaired)
o Gravity retaining wall (runs along the NE edge of 7" Ave N)
o 85 feet long distressed section of wall (NW end of wall)
o Maximum wall height of approximately 6 feet
o Apparent sliding and/or rotation
o Repair/reconstruction of distressed wall is required
e Site Conditions: Grassed slopes, rock outcrops, exposed boulders in fill slope




GEOTECHNICAL EXPLORATION

SUBSURFACE CONDITIONS:
e Field Exploration:  (16) Wildcat™ penetrometer borings (to penetration refusal)
(16) Hand augers (to auger refusal)
e Surface Material:  Topsoil = 3 to 12 inches (at areas of our exploration)
Existing Fill: Approximate depths ranging from 1 to at least 10.5 feet
Some augers refused due to apparent cobbles and gravel in fill
CLAY (CL), with varying amounts of sand

e Natural Soils: CLAY (CL), with varying amounts of sand and gravel
e Hand Auger Refusal: Encountered from approximately 0.3 to 6 feet

¢ Wildcat Refusal: Encountered from approximately 1 to 10.5 feet

e Groundwater: Not encountered during this exploration

POTENTIAL GEOTECHNICAL CONCERNS:
e Presence of existing man-placed fill at the site (with oversized rock material)
e Presence of shallow irregular rock profile
e Gravity retaining wall distress/instability




GEOTECHNICAL EXPLORATION




GEOTECHNICAL EXPLORATION
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GEOTECHNICAL EXPLORATION
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GEOTECHNICAL EXPLORATION

Retaining Wall Repairs:
o Existing limestone block gravity retaining wall along the NE edge of 7" Ave N.
o 85 foot long distressed section of wall (NW end of 7" Ave N)
o Maximum wall height of approximately 6 feet

Photo 3: Distressed wall conditions (Source - Right Photo: Google Maps, 2014)




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
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2014 SOIL NAIL DESIGN
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2014 SOIL NAIL DESIGN
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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.
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SOIL NAIL DESIGN — FAST FORWARD TO FEBRUARY 2020
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SOIL NAIL DESIGN - JULY 2020
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SOIL NAIL DESIGN - JULY 2020
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SOIL NAIL DESIGN - JULY 2020
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SOIL NAIL DESIGN - JULY 2020 SUBMITTALS
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SITE — BEGIN CONSTRUCTION MAY 2021




RFI'S TO NAILLAYOUT 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.
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RFI'S TO NAILLAYOUT 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.
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= {or Tighter Mesh ‘
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'S TO NAILLAYOUT PRIOR TO CONSTRUCTION

RFI

STACKED STONE WALL




RFI'S TO NAILLAYOUT PRIOR TO CONSTRUCTION

ROCK OVERHANG

403 7th Avenue North, Nashville, Tennessee, United States
Address is approximate




RFI'S TO NAILLAYOUT PRIOR TO CONSTRUCTION

» Eliminate soil nails indicated below side wall along entire length.
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SOIL NAIL WALL CONSTRUCTION

Soil nail wall construction begins July 7, 2021.
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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
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SOIL NAIL WALL CONSTRUCTION

SLOPE FAILURE




SOIL NAIL WALL CONSTRUCTION

SLOPE FAILURE — BOULDER FIELD

suERATON




SOIL NAIL WALL CONSTRUCTION

SLOPE FAILURE — AFTER BOULDER REMOVAL




SOIL NAIL WALL CONSTRUCTION

SLOPE FAILURE — REPAIRED




SOIL NAIL WALL CONSTRUCTION

VERIFICATION AND PROOF TESTIN

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

Location: Davidson
Test Date: Ty 27, 2021

Performed By: PAB

Cliern: The Inc
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Tmin, 5% 71 1384 0.074 0,082
A min 75% 7.1 1384 0074 o082
§ S min 758 174 1384 0074 0082
E [6min 5% 171 1384 0074 0,082
2 [d0mn | 7% 71 1384 0074 0.082
& [mn | % [ix} 1384 0.074 0084
0min | 7% 171 1384 [ 0082
SOmin | 75% 171 1384 0074 0082
Gmin | 75% 1.1 1384 0.074 0084
8 | 10mn | 8w 201 1621 0.087 0097
s | somn | 100% 228 1840 0103 0116
(Optional) 1% 257 2068 0112 0.124
{Optional) 5% 285 22% 01 0133
(Optional) 138% 314 FT) 0.136 0149
10 (AL 5% i1 109
Comments
Got up t 6000 P51, No Sign of excess Movement
T I
Creeria Wovemen: | Pamjral |
1 (3] Movement during croep a3 does ot exceed 0,08 in. 0.000 in. Pass
WMivement Buring extended treep test does not exceed D08 in 0,001 in. o
Movement at Masimum Test Load exceads BU% of theoretical elastic clongation of the Unbonded length 0111 Pass
& Hall does ot pull out 8t VTL. P
o1z
i - + Actual Sod Nai
- Movement
Eoms .
im + At
. Elongation
§ oo -
™ . == === Thearetica
. == —== Elongation.
ol =
00 50 100 150 200 20

All Acceptance Criteria
PASS
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