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Retaining Wall Design Notes

Unless specifically stated otherwise in the contract plans, the bidding for, the design of and the
construction of retaining walls shown in the plans shall be governed by the Tennessee Department of
Transportation Special Provision 624 Regarding Retaining Walls. This Special Provision shall be
considered as one of those documents which the Bidder/Contractor has examined and made himself
familiar with as described in Section 102.04 — Examination of the Site, the Work, the Plans, and the
Specifications in the TDOT Standard Specifications for Road and Bridge Construction.

Excavation for the wall and/or its footing shall not be accomplished until the Contractor has submitted
wall designs and calculations and has been issued an approved set of wall plans and has labor and
material resources available to begin and continue wall construction immediately after excavation.

This wall shall be designed in accordance with LRFD design procedures and requirements as
described in 1) AASHTO LRFD Bridge Design Specifications, 2007 and Interims and 2) Publication
FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes, November 2009 for MSE walls.

For proprietary wall systems that have been approved as shown in Special Provision 624, the Wall
Designer shall be responsible for providing wall designs incorporating materials and components (i.e.
reinforcement connection devices, specific manufacturer and properties of geogrid) as was originally
submitted and approved by TDOT. If a material and/or component of the wall system have been
modified from the originally approved system, a wall design and set of plans and calculations for this
wall system cannot be submitted for review and approval until the Wall System Designer who
originally submitted the wall system for approval by TDOT submits a request for re-approval utilizing
the modified elements of the wall. This submittal does not guarantee approval of the modified system.
If this re-approval process does not meet the Contractor's schedule or if the modified system is not
approved, the Contractor/Wall Designer shall provide a wall design for one of the approved systems
at no change in contract price for the retaining wall and no change in project schedule requirements
will be allowed.

The Wall Designer shall provide retaining wall plans, details and calculations as required by Special
Provision 624 and as required herein.

e The Wall Designer shall utilize the Geotechnical Parameters and Resistance Factors as
provided for each project retaining wall on the Wall Concept Sheet and related Retaining Wall
Sheets to prepare and submit design calculations. Load Factors and other pertinent design
requirements provided in AASHTO LRFD Bridge Design Specifications, 2007 and Interims
shall be used for non-MSE walls and in Publication FHWA-NHI-10-024/FHWA GEC 011,
Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes,
November 2009 for MSE walls.

e Calculations for both internal and external stability (sliding, eccentricity, and bearing capacity-
global stability and settlement being the exceptions) shall be provided for each critical wall
section which demonstrates the required Capacity to Demand Ratio of 1.0 is met utilizing the
design parameters provided. For MSE walls, the Wall Designer must adjust the reinforcement
lengths beyond those minimum required lengths, if required, to meet both internal and external
requirements. The Wall Designer/Contractor plans must include any foundation improvements
as required herein on the Wall Designer/Contractor’s wall elevation views and any cross-
sectional detail drawings.

e Unless otherwise stated, the Wall Designer can assume that minimum global stability and
settlement criteria is achieved with a wall design meeting other minimum external stability
requirements and assuming wall foundation conditions are met. While the Wall Designer's
design must demonstrate compliance with external stability requirements as discussed above,
the Wall Designer may provide certification (by signing and stamping by Professional Engineer
registered in State of Tennessee) of the wall plans and calculations for internal stability only.

e Load Combinations Strength I, Extreme Event |, and Extreme Event Il as given in Table 4-1 of
Publication FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically
Stabilized Earth Walls and Reinforced Soil Slopes, November 2009 for MSE walls shall be
evaluated for MSE walls. Load Combinations for other wall types shall be as given in AASHTO
LRFD Bridge Design Specifications, 2007 and Interims.

Acceptable Wall Types

The retaining wall shall be one of the wall types listed below. For retaining wall systems listed as Bin
Wall, Crib Wall, MSE (either segmental panel or Modular Block) and Ground Anchor Wall, the specific
Wall System Supplier/Installer shall be one of those listed as Pre—approved in the Special Provision
624.

Cast-in-Place Concrete Gravity Wall

Cast-in-Place Concrete Cantilever Wall

Mechanically Stabilized Earth (MSE) Wall — Segmental Precast
Mechanically Stabilized Earth (MSE) Wall — Modular Block

TABLE 1-DESIGN REQUIREMENTS AND PARAMETERS

Description Value-MSE Walls Value-Other Walls Note *
Design Life 75 Years 75 Years
Seismic Acceleration Coefficient, 0.398 0.398
As
Effective (Drained) Friction Angle
Retained Backfill-Unclassified site or 26° 260
borrow soil
Retained Backfill-Select Backfill 34 to max 40 34 to max 40¢° 1
Reinforced Backfill 340 to max 40¢ NOT APPLICABLE
Unit Weight-
Unclassified site or borrow soil 120 pounds per cubic foot 120 pounds per cubic foot
Select Backfill Material Varies Varies 1A
Minimum Length of soil Greater of 0.7H min or 8-ft or NOT APPLICABLE 2,2A
reinforcement, B as specified in the
plans
Limiting eccentricity B/4 (soil), 3/8B (rock) B/4 (soil), 3/8B (rock)
Coefficient of Sliding Friction See Table 2 or 3 See Table 2 or 3 3
Nominal Bearing Capacity See Table 2 or 3 See Table 2 or 3 3
Resistance Factors
Sliding-Static 1.0 0.85 4
Sliding-Combined 1.0 1.0 4
Static+Earthquake
Bearing-Static 0.65 0.45 5
Bearing- Combined 1.0 1.0
Static+Earthquake
Pullout resistance
Static 0.90 NOT APPLICABLE 6
Combined static/earthquake 1.20 NOT APPLICABLE 6
Tensile resistance of metallic NOT APPLICABLE
reinforcements and connectors
Static NOT APPLICABLE
-Strip reinforcement 0.75 7
-Grid reinforcement 0.65 7,8
Combined static/earthquake
-Strip reinforcement 1.00 7
- Grid reinforcement 0.85 NOT APPLICABLE 7,8
Tensile resistance of geosynthetic NOT APPLICABLE
reinforcements and connectors
Static 0.90 NOT APPLICABLE
Combined static/earthquake 1.20 NOT APPLICABLE
*Refer to Table 1.1 for notes.
TABLE 1.1
NOTES FOR TABLE 1
# Note
1 A minimum friction angle of 34 degrees can be assumed for material meeting specifications in Section F, Part 1,

and Item e of Tennessee Department of Transportation Special Provision 624 Regarding Retaining Walls. A
higher friction angle can be utilized if the Contractor submits independent testing and it is verified by TDOT.
However, in no case shall the friction angle for analysis exceed 40-degrees.

1A Select Backfill unit weight to be determined by Contractor/Designer depending on actual backfill material used.
Select backfill is defined as material meeting specifications in Section F, Part 1, and Iltem e of Tennessee
Department of Transportation Special Provision 624 Regarding Retaining Walls. In order to utilize ¢ for select
backfill design, select backfill must be placed for a minimum zone formed by a 1:1 slope from 2 feet behind the
bottom of back of wall footing or reinforced soil zone for MSE walls up to finished grade.

2 H is the design height of the wall and is defined as the difference in elevation between from the finished grade at
the top of the wall and the top of leveling pad. The top of the leveling pad shall always be below the minimum
embedment reference line as indicated on the plans for that location. The length of the soil reinforcement, B, is
measured from the backface of the wall facing unit. In case of grid type reinforcements the length of the soil
reinforcement is measured from the backface of the wall facing unit to the last full transverse member. For
modular block facing units, the total length of the reinforcement, Br as measured from the front face of the wall
is the length B as defined above plus the width of the modular block unit (the horizontal dimension of the block
unit measured perpendicular to the wall face).

Wall Designer must adjust the reinforcement lengths beyond those minimum required lengths, if required, to
2A meet both internal and external (global stability being the exception) stability requirements.

These values will be provided in Table 2 and/or 3

3

4 Passive resistance shall NOT be considered in evaluation of sliding resistance.

5 For all limit states, the design loading for the MSE retaining wall system shall not exceed the factored general and
local bearing resistance specified in Tables 2 or 3.

6 Live load due to vehicular traffic shall be included in the computations to determine the maximum tensile forces
in reinforcement layers, but shall be neglected in the computations for pullout resistance.

7 Apply to gross cross-section less sacrificial area. For sections with holes, reduce gross area in accordance with
Article 6.8.3 of AASHTO (2007) and apply to net section less sacrificial area.

8 Applies to grid reinforcements connected to a rigid facing element, e.g., a concrete panel or block. For grid

reinforcements connected to a flexible facing mat or which are continuous with the facing mat, use the
resistance factor for strip reinforcements.

Unless otherwise specified, all resistance factors shall be taken as 1.0 when investigating an extreme event limit

state.
Table 2 — Maximum Allowable Net Soil Bearing
Condition Cantilever or Gravity Wall MSE Wall
Stiff to Very Stiff
Fine-Grained Soil or 3,000 PSF 3,000 PSF
Properly Compacted Fill

Construction Slopes

Excavation for the wall and/or its footing shall not be accomplished until the contractor has labor and
material resources available to begin and continue wall construction immediately after excavation.
The excavation for the retaining wall foundation should be made in accordance with the requirements
of Section 204-Structure Excavation, Foundation Preparation and Backfill, TDOT Standard
Specifications for Road and Bridge Construction dated March 1, 2006 as specified therein for
Bridges, Box Culverts and Other Major Structures (Section 204). This will involve some excavation of
soil near the base of the proposed wall. Once the foundation subgrade is at design grade, further
construction should be withheld pending inspection and approval of the foundation subgrade by the
Engineer as specified in Section 204.

All temporary construction slopes shall be placed at a maximum 1:1 slope in soil and shall not be left
open without shoring for any longer than absolutely necessary. The contractor building the wall shall
ensure that these temporary back slopes are not and do not become unstable. If a slope is unstable,
becomes unstable, is cut steeper than a 1:1 slope or is unacceptable for another reason, then
temporary shoring shall be used.

Settlement

Based on the known subsurface conditions and site geology, laboratory testing and past experience,
we anticipate that properly designed and constructed retaining wall foundations should experience
maximum total settlements on the order of one inch. Differential settlements along the wall are
expected to be on the order of % inches per 100 feet of wall.

Seismic Loading on Walls

Regarding lateral earth pressures on below grade walls due to earthquake forces, estimates of the
magnitude of these forces may be made in accordance with methods outlined in the AASHTO LRFD
Bridge Design Specifications, 2008 Edition Interim, Appendix A11 Seismic Design of Abutments and
Gravity Retaining Structures.

For free standing structures such as gravity or cantilever walls, we have provided design
recommendations based on relatively small lateral displacements. We have assumed that the below
grade wall will be able to yield sufficiently to allow active pressure conditions to be mobilized, the
select granular backfill will be cohesionless with a friction angle of 35 degrees, the extent of the select
granular backfill will meet the requirements discussed previously in this report, and the backfill will be
unsaturated, so that liquefaction problems will not arise. The retaining wall height (or depth) below the
highest ground surface is denoted as H with units of feet. As discussed previously in this report, a
value of 35 degrees was selected for the angle of internal friction for the select granular backfill. The
wall friction angle was assumed to be zero and the wall face was assumed to be vertical. The unit
weight of the select granular backfill (v ) will be determined by the contractor/wall designer based on
the actual backfill material to be used.

In order to perform the Mononobe-Okabe (M-O) analyses for the free standing structures, it is
necessary to make assumptions regarding the earthquake and associated accelerations. Obviously, a
larger earthquake with larger accelerations would impose larger forces on the below grade wall.
Published recommendations for the selection of accelerations to be used in pseudo-static analyses
such as M-O generally assume the pseudo-static vertical seismic coefficient of acceleration to be
zero as was the case in these analyses. However, a number of potential methods to estimate the
pseudo-static horizontal seismic coefficient of acceleration are available. For estimating the
pseudostatic horizontal seismic coefficient of acceleration, we have used the Elms and Martin (1979)
relationship that estimates the pseudo-static horizontal acceleration coefficient as the acceleration
coefficient (As) divided by 2; this relationship assumes a maximum outward wall displacement up to
(10As) in inches. Based on the previously determined acceleration coefficient and the Elms and
Martin (1979) relationship, the pseudo-static horizontal seismic coefficient of acceleration was
estimated to be 0.199. The backfill slope angle was estimated to be approximately 5 degrees based
on dimensions depicted on the Conceptual Drawing.

Analyses utilizing the M-O equations and the above acceleration data results in a predicted Lateral
Dynamic Component Force (LDCF) with units of pounds per linear (horizontal) foot of wall as follows:
LDCF = (11.3)(- H?

The height (H) above the wall base at which the resultant dynamic force acts on the wall becomes
greater as earthquake effects increase. Wood (1973) found that the resultant of the dynamic pressure
acted approximately at the wall mid-height. We recommend that the point of action of the resultant

dynamic force be taken as the wall mid-height (i.e., at a height of H/2 above the wall base). Further,
the dynamic force may be assumed to act as a uniformly distributed pressure.

In addition to the dynamic force, the static component of the earth pressure would also act on the
wall. The design parameters for determining the static component of the earth pressure are provided
in this report.

Specific Design Requirements

The retaining wall shall have a drainage gutter at the top designed to carry surface runoff to either or
both ends of the wall. A drainage gutter is typically shown for reference; however, actual details are to
be provided in the contractor’s wall design plans. If a Concrete Cantilever Wall is used, the wall
designer must provide for a drainage layer behind the wall stem with adequate drainage provided via
weep holes.

The upper fine-grained soils encountered at this site are expected to be sensitive to disturbances
caused by construction traffic and to changes in moisture content. During wet weather periods,
increases in the moisture content of the soil can cause significant reduction in the soil strength and
support capabilities. In addition, soils which become wet may be slow to dry and thus significantly
retard the progress of grading and compaction activities. It will, therefore, be advantageous to
perform earthwork, pavement and foundation construction activities during dry weather.

Water should not be allowed to collect in the foundation excavations or on prepared subgrades for
pavements during construction. Positive site drainage should be maintained throughout construction
activities. Undercut or excavated areas should be sloped toward one corner to facilitate removal of
any collected rainwater, groundwater, or surface runoff. The site grading plan should be developed to
provide rapid drainage of surface water away from pavement areas and to inhibit infiltration of surface
water beneath the pavements. The grades should be sloped away from the pavement areas.
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Retaining Wall Design Notes

Unless specifically stated otherwise in the contract plans, the bidding for, the design of and the
construction of retaining walls shown in the plans shall be governed by the Tennessee Department of
Transportation Special Provision 624 Regarding Retaining Walls. This Special Provision shall be
considered as one of those documents which the Bidder/Contractor has examined and made himself
familiar with as described in Section 102.04 — Examination of the Site, the Work, the Plans, and the
Specifications in the TDOT Standard Specifications for Road and Bridge Construction.

Excavation for the wall and/or its footing shall not be accomplished until the Contractor has submitted
wall designs and calculations and has been issued an approved set of wall plans and has labor and
material resources available to begin and continue wall construction immediately after excavation.

This wall shall be designed in accordance with LRFD design procedures and requirements as
described in 1) AASHTO LRFD Bridge Design Specifications, 2007 and Interims and 2) Publication
FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes, November 2009 for MSE walls.

For proprietary wall systems that have been approved as shown in Special Provision 624, the Wall
Designer shall be responsible for providing wall designs incorporating materials and components (i.e.
reinforcement connection devices, specific manufacturer and properties of geogrid) as was originally
submitted and approved by TDOT. If a material and/or component of the wall system have been
modified from the originally approved system, a wall design and set of plans and calculations for this
wall system cannot be submitted for review and approval until the Wall System Designer who
originally submitted the wall system for approval by TDOT submits a request for re-approval utilizing
the modified elements of the wall. This submittal does not guarantee approval of the modified system.
If this re-approval process does not meet the Contractor's schedule or if the modified system is not
approved, the Contractor/Wall Designer shall provide a wall design for one of the approved systems
at no change in contract price for the retaining wall and no change in project schedule requirements
will be allowed.

The Wall Designer shall provide retaining wall plans, details and calculations as required by Special
Provision 624 and as required herein.

e The Wall Designer shall utilize the Geotechnical Parameters and Resistance Factors as
provided for each project retaining wall on the Wall Concept Sheet and related Retaining Wall
Sheets to prepare and submit design calculations. Load Factors and other pertinent design
requirements provided in AASHTO LRFD Bridge Design Specifications, 2007 and Interims
shall be used for non-MSE walls and in Publication FHWA-NHI-10-024/FHWA GEC 011,
Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes,
November 2009 for MSE walls.

e Calculations for both internal and external stability (sliding, eccentricity, and bearing capacity-
global stability and settlement being the exceptions) shall be provided for each critical wall
section which demonstrates the required Capacity to Demand Ratio of 1.0 is met utilizing the
design parameters provided. For MSE walls, the Wall Designer must adjust the reinforcement
lengths beyond those minimum required lengths, if required, to meet both internal and external
requirements. The Wall Designer/Contractor plans must include any foundation improvements
as required herein on the Wall Designer/Contractor’s wall elevation views and any cross-
sectional detail drawings.

e Unless otherwise stated, the Wall Designer can assume that minimum global stability and
settlement criteria is achieved with a wall design meeting other minimum external stability
requirements and assuming wall foundation conditions are met. While the Wall Designer's
design must demonstrate compliance with external stability requirements as discussed above,
the Wall Designer may provide certification (by signing and stamping by Professional Engineer
registered in State of Tennessee) of the wall plans and calculations for internal stability only.

e Load Combinations Strength I, Extreme Event |, and Extreme Event Il as given in Table 4-1 of
Publication FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically
Stabilized Earth Walls and Reinforced Soil Slopes, November 2009 for MSE walls shall be
evaluated for MSE walls. Load Combinations for other wall types shall be as given in AASHTO
LRFD Bridge Design Specifications, 2007 and Interims.

Acceptable Wall Types

The retaining wall shall be one of the wall types listed below. For retaining wall systems listed as Bin
Wall, Crib Wall, MSE (either segmental panel or Modular Block) and Ground Anchor Wall, the specific
Wall System Supplier/Installer shall be one of those listed as Pre—approved in the Special Provision
624.

Cast-in-Place Concrete Gravity Wall

Cast-in-Place Concrete Cantilever Wall

Mechanically Stabilized Earth (MSE) Wall — Segmental Precast
Mechanically Stabilized Earth (MSE) Wall — Modular Block

TABLE 1-DESIGN REQUIREMENTS AND PARAMETERS

Description Value-MSE Walls Value-Other Walls Note *
Design Life 75 Years 75 Years
Seismic Acceleration Coefficient, 0.398 0.398
As
Effective (Drained) Friction Angle
Retained Backfill-Unclassified site or 26° 260
borrow soil
Retained Backfill-Select Backfill 34 to max 40 34 to max 40¢° 1
Reinforced Backfill 340 to max 40¢ NOT APPLICABLE
Unit Weight-
Unclassified site or borrow soil 120 pounds per cubic foot 120 pounds per cubic foot
Select Backfill Material Varies Varies 1A
Minimum Length of soil Greater of 0.7H min or 8-ft or NOT APPLICABLE 2,2A
reinforcement, B as specified in the
plans
Limiting eccentricity B/4 (soil), 3/8B (rock) B/4 (soil), 3/8B (rock)
Coefficient of Sliding Friction See Table 2 or 3 See Table 2 or 3 3
Nominal Bearing Capacity See Table 2 or 3 See Table 2 or 3 3
Resistance Factors
Sliding-Static 1.0 0.85 4
Sliding-Combined 1.0 1.0 4
Static+Earthquake
Bearing-Static 0.65 0.45 5
Bearing- Combined 1.0 1.0
Static+Earthquake
Pullout resistance
Static 0.90 NOT APPLICABLE 6
Combined static/earthquake 1.20 NOT APPLICABLE 6
Tensile resistance of metallic NOT APPLICABLE
reinforcements and connectors
Static NOT APPLICABLE
-Strip reinforcement 0.75 7
-Grid reinforcement 0.65 7,8
Combined static/earthquake
-Strip reinforcement 1.00 7
- Grid reinforcement 0.85 NOT APPLICABLE 7,8
Tensile resistance of geosynthetic NOT APPLICABLE
reinforcements and connectors
Static 0.90 NOT APPLICABLE
Combined static/earthquake 1.20 NOT APPLICABLE
*Refer to Table 1.1 for notes.
TABLE 1.1
NOTES FOR TABLE 1
# Note
1 A minimum friction angle of 34 degrees can be assumed for material meeting specifications in Section F, Part 1,

and Item e of Tennessee Department of Transportation Special Provision 624 Regarding Retaining Walls. A
higher friction angle can be utilized if the Contractor submits independent testing and it is verified by TDOT.
However, in no case shall the friction angle for analysis exceed 40-degrees.

1A Select Backfill unit weight to be determined by Contractor/Designer depending on actual backfill material used.
Select backfill is defined as material meeting specifications in Section F, Part 1, and Item e of Tennessee
Department of Transportation Special Provision 624 Regarding Retaining Walls. In order to utilize ¢ for select
backfill design, select backfill must be placed for a minimum zone formed by a 1:1 slope from 2 feet behind the
bottom of back of wall footing or reinforced soil zone for MSE walls up to finished grade.

2 H is the design height of the wall and is defined as the difference in elevation between from the finished grade at
the top of the wall and the top of leveling pad. The top of the leveling pad shall always be below the minimum
embedment reference line as indicated on the plans for that location. The length of the soil reinforcement, B, is
measured from the backface of the wall facing unit. In case of grid type reinforcements the length of the soil
reinforcement is measured from the backface of the wall facing unit to the last full transverse member. For
modular block facing units, the total length of the reinforcement, Br as measured from the front face of the wall
is the length B as defined above plus the width of the modular block unit (the horizontal dimension of the block
unit measured perpendicular to the wall face).

Wall Designer must adjust the reinforcement lengths beyond those minimum required lengths, if required, to
2A meet both internal and external (global stability being the exception) stability requirements.

These values will be provided in Table 2 and/or 3

3

4 Passive resistance shall NOT be considered in evaluation of sliding resistance.

5 For all limit states, the design loading for the MSE retaining wall system shall not exceed the factored general and
local bearing resistance specified in Tables 2 or 3.

6 Live load due to vehicular traffic shall be included in the computations to determine the maximum tensile forces
in reinforcement layers, but shall be neglected in the computations for pullout resistance.

7 Apply to gross cross-section less sacrificial area. For sections with holes, reduce gross area in accordance with
Article 6.8.3 of AASHTO (2007) and apply to net section less sacrificial area.

8 Applies to grid reinforcements connected to a rigid facing element, e.g., a concrete panel or block. For grid

reinforcements connected to a flexible facing mat or which are continuous with the facing mat, use the
resistance factor for strip reinforcements.

Unless otherwise specified, all resistance factors shall be taken as 1.0 when investigating an extreme event limit

state.
Table 2 — Maximum Allowable Net Soil Bearing
Condition Cantilever or Gravity Wall MSE Wall
Stiff to Very Stiff
Fine-Grained Soil or 3,000 PSF 3,000 PSF
Properly Compacted Fill

Construction Slopes

Excavation for the wall and/or its footing shall not be accomplished until the contractor has labor and
material resources available to begin and continue wall construction immediately after excavation.
The excavation for the retaining wall foundation should be made in accordance with the requirements
of Section 204-Structure Excavation, Foundation Preparation and Backfill, TDOT Standard
Specifications for Road and Bridge Construction dated March 1, 2006 as specified therein for
Bridges, Box Culverts and Other Major Structures (Section 204). This will involve some excavation of
soil near the base of the proposed wall. Once the foundation subgrade is at design grade, further
construction should be withheld pending inspection and approval of the foundation subgrade by the
Engineer as specified in Section 204.

All temporary construction slopes shall be placed at a maximum 1:1 slope in soil and shall not be left
open without shoring for any longer than absolutely necessary. The contractor building the wall shall
ensure that these temporary back slopes are not and do not become unstable. If a slope is unstable,
becomes unstable, is cut steeper than a 1:1 slope or is unacceptable for another reason, then
temporary shoring shall be used.

Settlement

Based on the known subsurface conditions and site geology, laboratory testing and past experience,
we anticipate that properly designed and constructed retaining wall foundations should experience
maximum total settlements on the order of one inch. Differential settlements along the wall are
expected to be on the order of % inches per 100 feet of wall.

Seismic Loading on Walls

Regarding lateral earth pressures on below grade walls due to earthquake forces, estimates of the
magnitude of these forces may be made in accordance with methods outlined in the AASHTO LRFD
Bridge Design Specifications, 2008 Edition Interim, Appendix A11 Seismic Design of Abutments and
Gravity Retaining Structures.

For free standing structures such as gravity or cantilever walls, we have provided design
recommendations based on relatively small lateral displacements. We have assumed that the below
grade wall will be able to yield sufficiently to allow active pressure conditions to be mobilized, the
select granular backfill will be cohesionless with a friction angle of 35 degrees, the extent of the select
granular backfill will meet the requirements discussed previously in this report, and the backfill will be
unsaturated, so that liquefaction problems will not arise. The retaining wall height (or depth) below the
highest ground surface is denoted as H with units of feet. As discussed previously in this report, a
value of 35 degrees was selected for the angle of internal friction for the select granular backfill. The
wall friction angle was assumed to be zero and the wall face was assumed to be vertical. The unit
weight of the select granular backfill (v ) will be determined by the contractor/wall designer based on
the actual backfill material to be used.

In order to perform the Mononobe-Okabe (M-O) analyses for the free standing structures, it is
necessary to make assumptions regarding the earthquake and associated accelerations. Obviously, a
larger earthquake with larger accelerations would impose larger forces on the below grade wall.
Published recommendations for the selection of accelerations to be used in pseudo-static analyses
such as M-O generally assume the pseudo-static vertical seismic coefficient of acceleration to be
zero as was the case in these analyses. However, a number of potential methods to estimate the
pseudo-static horizontal seismic coefficient of acceleration are available. For estimating the
pseudostatic horizontal seismic coefficient of acceleration, we have used the Elms and Martin (1979)
relationship that estimates the pseudo-static horizontal acceleration coefficient as the acceleration
coefficient (As) divided by 2; this relationship assumes a maximum outward wall displacement up to
(10As) in inches. Based on the previously determined acceleration coefficient and the Elms and
Martin (1979) relationship, the pseudo-static horizontal seismic coefficient of acceleration was
estimated to be 0.199. The backfill slope angle was estimated to be approximately 5 degrees based
on dimensions depicted on the Conceptual Drawing.

Analyses utilizing the M-O equations and the above acceleration data results in a predicted Lateral
Dynamic Component Force (LDCF) with units of pounds per linear (horizontal) foot of wall as follows:
LDCF = (11.3)(- H?

The height (H) above the wall base at which the resultant dynamic force acts on the wall becomes
greater as earthquake effects increase. Wood (1973) found that the resultant of the dynamic pressure
acted approximately at the wall mid-height. We recommend that the point of action of the resultant

dynamic force be taken as the wall mid-height (i.e., at a height of H/2 above the wall base). Further,
the dynamic force may be assumed to act as a uniformly distributed pressure.

In addition to the dynamic force, the static component of the earth pressure would also act on the
wall. The design parameters for determining the static component of the earth pressure are provided
in this report.

Specific Design Requirements

The retaining wall shall have a drainage gutter at the top designed to carry surface runoff to either or
both ends of the wall. A drainage gutter is typically shown for reference; however, actual details are to
be provided in the contractor’s wall design plans. If a Concrete Cantilever Wall is used, the wall
designer must provide for a drainage layer behind the wall stem with adequate drainage provided via
weep holes.

The upper fine-grained soils encountered at this site are expected to be sensitive to disturbances
caused by construction traffic and to changes in moisture content. During wet weather periods,
increases in the moisture content of the soil can cause significant reduction in the soil strength and
support capabilities. In addition, soils which become wet may be slow to dry and thus significantly
retard the progress of grading and compaction activities. It will, therefore, be advantageous to
perform earthwork, pavement and foundation construction activities during dry weather.

Water should not be allowed to collect in the foundation excavations or on prepared subgrades for
pavements during construction. Positive site drainage should be maintained throughout construction
activities. Undercut or excavated areas should be sloped toward one corner to facilitate removal of
any collected rainwater, groundwater, or surface runoff. The site grading plan should be developed to
provide rapid drainage of surface water away from pavement areas and to inhibit infiltration of surface
water beneath the pavements. The grades should be sloped away from the pavement areas.
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Retaining Wall Design Notes

Unless specifically stated otherwise in the contract plans, the bidding for, the design of and the
construction of retaining walls shown in the plans shall be governed by the Tennessee Department of
Transportation Special Provision 624 Regarding Retaining Walls. This Special Provision shall be
considered as one of those documents which the Bidder/Contractor has examined and made himself
familiar with as described in Section 102.04 — Examination of the Site, the Work, the Plans, and the
Specifications in the TDOT Standard Specifications for Road and Bridge Construction.

Excavation for the wall and/or its footing shall not be accomplished until the Contractor has submitted
wall designs and calculations and has been issued an approved set of wall plans and has labor and
material resources available to begin and continue wall construction immediately after excavation.

This wall shall be designed in accordance with LRFD design procedures and requirements as
described in 1) AASHTO LRFD Bridge Design Specifications, 2007 and Interims and 2) Publication
FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes, November 2009 for MSE walls.

For proprietary wall systems that have been approved as shown in Special Provision 624, the Wall
Designer shall be responsible for providing wall designs incorporating materials and components (i.e.
reinforcement connection devices, specific manufacturer and properties of geogrid) as was originally
submitted and approved by TDOT. If a material and/or component of the wall system have been
modified from the originally approved system, a wall design and set of plans and calculations for this
wall system cannot be submitted for review and approval until the Wall System Designer who
originally submitted the wall system for approval by TDOT submits a request for re-approval utilizing
the modified elements of the wall. This submittal does not guarantee approval of the modified system.
If this re-approval process does not meet the Contractor's schedule or if the modified system is not
approved, the Contractor/Wall Designer shall provide a wall design for one of the approved systems
at no change in contract price for the retaining wall and no change in project schedule requirements
will be allowed.

The Wall Designer shall provide retaining wall plans, details and calculations as required by Special
Provision 624 and as required herein.

e The Wall Designer shall utilize the Geotechnical Parameters and Resistance Factors as
provided for each project retaining wall on the Wall Concept Sheet and related Retaining Wall
Sheets to prepare and submit design calculations. Load Factors and other pertinent design
requirements provided in AASHTO LRFD Bridge Design Specifications, 2007 and Interims
shall be used for non-MSE walls and in Publication FHWA-NHI-10-024/FHWA GEC 011,
Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes,
November 2009 for MSE walls.

e Calculations for both internal and external stability (sliding, eccentricity, and bearing capacity-
global stability and settlement being the exceptions) shall be provided for each critical wall
section which demonstrates the required Capacity to Demand Ratio of 1.0 is met utilizing the
design parameters provided. For MSE walls, the Wall Designer must adjust the reinforcement
lengths beyond those minimum required lengths, if required, to meet both internal and external
requirements. The Wall Designer/Contractor plans must include any foundation improvements
as required herein on the Wall Designer/Contractor’s wall elevation views and any cross-
sectional detail drawings.

e Unless otherwise stated, the Wall Designer can assume that minimum global stability and
settlement criteria is achieved with a wall design meeting other minimum external stability
requirements and assuming wall foundation conditions are met. While the Wall Designer's
design must demonstrate compliance with external stability requirements as discussed above,
the Wall Designer may provide certification (by signing and stamping by Professional Engineer
registered in State of Tennessee) of the wall plans and calculations for internal stability only.

e Load Combinations Strength I, Extreme Event |, and Extreme Event Il as given in Table 4-1 of
Publication FHWA-NHI-10-024/FHWA GEC 011, Design and Construction of Mechanically
Stabilized Earth Walls and Reinforced Soil Slopes, November 2009 for MSE walls shall be
evaluated for MSE walls. Load Combinations for other wall types shall be as given in AASHTO
LRFD Bridge Design Specifications, 2007 and Interims.

Acceptable Wall Types

The retaining wall shall be one of the wall types listed below. For retaining wall systems listed as Bin
Wall, Crib Wall, MSE (either segmental panel or Modular Block) and Ground Anchor Wall, the specific
Wall System Supplier/Installer shall be one of those listed as Pre—approved in the Special Provision
624.

Cast-in-Place Concrete Gravity Wall

Cast-in-Place Concrete Cantilever Wall

Mechanically Stabilized Earth (MSE) Wall — Segmental Precast
Mechanically Stabilized Earth (MSE) Wall — Modular Block

TABLE 1-DESIGN REQUIREMENTS AND PARAMETERS

Description Value-MSE Walls Value-Other Walls Note *
Design Life 75 Years 75 Years
Seismic Acceleration Coefficient, 0.398 0.398
As
Effective (Drained) Friction Angle
Retained Backfill-Unclassified site or 26° 260
borrow soil
Retained Backfill-Select Backfill 34 to max 40 34 to max 40¢° 1
Reinforced Backfill 340 to max 40¢ NOT APPLICABLE
Unit Weight-
Unclassified site or borrow soil 120 pounds per cubic foot 120 pounds per cubic foot
Select Backfill Material Varies Varies 1A
Minimum Length of soil Greater of 0.7H min or 8-ft or NOT APPLICABLE 2,2A
reinforcement, B as specified in the
plans
Limiting eccentricity B/4 (soil), 3/8B (rock) B/4 (soil), 3/8B (rock)
Coefficient of Sliding Friction See Table 2 or 3 See Table 2 or 3 3
Nominal Bearing Capacity See Table 2 or 3 See Table 2 or 3 3
Resistance Factors
Sliding-Static 1.0 0.85 4
Sliding-Combined 1.0 1.0 4
Static+Earthquake
Bearing-Static 0.65 0.45 5
Bearing- Combined 1.0 1.0
Static+Earthquake
Pullout resistance
Static 0.90 NOT APPLICABLE 6
Combined static/earthquake 1.20 NOT APPLICABLE 6
Tensile resistance of metallic NOT APPLICABLE
reinforcements and connectors
Static NOT APPLICABLE
-Strip reinforcement 0.75 7
-Grid reinforcement 0.65 7,8
Combined static/earthquake
-Strip reinforcement 1.00 7
- Grid reinforcement 0.85 NOT APPLICABLE 7,8
Tensile resistance of geosynthetic NOT APPLICABLE
reinforcements and connectors
Static 0.90 NOT APPLICABLE
Combined static/earthquake 1.20 NOT APPLICABLE
*Refer to Table 1.1 for notes.
TABLE 1.1
NOTES FOR TABLE 1
# Note
1 A minimum friction angle of 34 degrees can be assumed for material meeting specifications in Section F, Part 1,

and Item e of Tennessee Department of Transportation Special Provision 624 Regarding Retaining Walls. A
higher friction angle can be utilized if the Contractor submits independent testing and it is verified by TDOT.
However, in no case shall the friction angle for analysis exceed 40-degrees.

1A Select Backfill unit weight to be determined by Contractor/Designer depending on actual backfill material used.
Select backfill is defined as material meeting specifications in Section F, Part 1, and Item e of Tennessee
Department of Transportation Special Provision 624 Regarding Retaining Walls. In order to utilize ¢ for select
backfill design, select backfill must be placed for a minimum zone formed by a 1:1 slope from 2 feet behind the
bottom of back of wall footing or reinforced soil zone for MSE walls up to finished grade.

2 H is the design height of the wall and is defined as the difference in elevation between from the finished grade at
the top of the wall and the top of leveling pad. The top of the leveling pad shall always be below the minimum
embedment reference line as indicated on the plans for that location. The length of the soil reinforcement, B, is
measured from the backface of the wall facing unit. In case of grid type reinforcements the length of the soil
reinforcement is measured from the backface of the wall facing unit to the last full transverse member. For
modular block facing units, the total length of the reinforcement, Br as measured from the front face of the wall
is the length B as defined above plus the width of the modular block unit (the horizontal dimension of the block
unit measured perpendicular to the wall face).

Wall Designer must adjust the reinforcement lengths beyond those minimum required lengths, if required, to
2A meet both internal and external (global stability being the exception) stability requirements.

These values will be provided in Table 2 and/or 3

3

4 Passive resistance shall NOT be considered in evaluation of sliding resistance.

5 For all limit states, the design loading for the MSE retaining wall system shall not exceed the factored general and
local bearing resistance specified in Tables 2 or 3.

6 Live load due to vehicular traffic shall be included in the computations to determine the maximum tensile forces
in reinforcement layers, but shall be neglected in the computations for pullout resistance.

7 Apply to gross cross-section less sacrificial area. For sections with holes, reduce gross area in accordance with
Article 6.8.3 of AASHTO (2007) and apply to net section less sacrificial area.

8 Applies to grid reinforcements connected to a rigid facing element, e.g., a concrete panel or block. For grid

reinforcements connected to a flexible facing mat or which are continuous with the facing mat, use the
resistance factor for strip reinforcements.

Unless otherwise specified, all resistance factors shall be taken as 1.0 when investigating an extreme event limit

state.
Table 2 — Maximum Allowable Net Soil Bearing
Condition Cantilever or Gravity Wall MSE Wall
Stiff to Very Stiff
Fine-Grained Soil or 3,000 PSF 3,000 PSF
Properly Compacted Fill

Construction Slopes

Excavation for the wall and/or its footing shall not be accomplished until the contractor has labor and
material resources available to begin and continue wall construction immediately after excavation.
The excavation for the retaining wall foundation should be made in accordance with the requirements
of Section 204-Structure Excavation, Foundation Preparation and Backfill, TDOT Standard
Specifications for Road and Bridge Construction dated March 1, 2006 as specified therein for
Bridges, Box Culverts and Other Major Structures (Section 204). This will involve some excavation of
soil near the base of the proposed wall. Once the foundation subgrade is at design grade, further
construction should be withheld pending inspection and approval of the foundation subgrade by the
Engineer as specified in Section 204.

All temporary construction slopes shall be placed at a maximum 1:1 slope in soil and shall not be left
open without shoring for any longer than absolutely necessary. The contractor building the wall shall
ensure that these temporary back slopes are not and do not become unstable. If a slope is unstable,
becomes unstable, is cut steeper than a 1:1 slope or is unacceptable for another reason, then
temporary shoring shall be used.

Settlement

Based on the known subsurface conditions and site geology, laboratory testing and past experience,
we anticipate that properly designed and constructed retaining wall foundations should experience
maximum total settlements on the order of one inch. Differential settlements along the wall are
expected to be on the order of % inches per 100 feet of wall.

Seismic Loading on Walls

Regarding lateral earth pressures on below grade walls due to earthquake forces, estimates of the
magnitude of these forces may be made in accordance with methods outlined in the AASHTO LRFD
Bridge Design Specifications, 2008 Edition Interim, Appendix A11 Seismic Design of Abutments and
Gravity Retaining Structures.

For free standing structures such as gravity or cantilever walls, we have provided design
recommendations based on relatively small lateral displacements. We have assumed that the below
grade wall will be able to yield sufficiently to allow active pressure conditions to be mobilized, the
select granular backfill will be cohesionless with a friction angle of 35 degrees, the extent of the select
granular backfill will meet the requirements discussed previously in this report, and the backfill will be
unsaturated, so that liquefaction problems will not arise. The retaining wall height (or depth) below the
highest ground surface is denoted as H with units of feet. As discussed previously in this report, a
value of 35 degrees was selected for the angle of internal friction for the select granular backfill. The
wall friction angle was assumed to be zero and the wall face was assumed to be vertical. The unit
weight of the select granular backfill (v ) will be determined by the contractor/wall designer based on
the actual backfill material to be used.

In order to perform the Mononobe-Okabe (M-O) analyses for the free standing structures, it is
necessary to make assumptions regarding the earthquake and associated accelerations. Obviously, a
larger earthquake with larger accelerations would impose larger forces on the below grade wall.
Published recommendations for the selection of accelerations to be used in pseudo-static analyses
such as M-O generally assume the pseudo-static vertical seismic coefficient of acceleration to be
zero as was the case in these analyses. However, a number of potential methods to estimate the
pseudo-static horizontal seismic coefficient of acceleration are available. For estimating the
pseudostatic horizontal seismic coefficient of acceleration, we have used the Elms and Martin (1979)
relationship that estimates the pseudo-static horizontal acceleration coefficient as the acceleration
coefficient (As) divided by 2; this relationship assumes a maximum outward wall displacement up to
(10As) in inches. Based on the previously determined acceleration coefficient and the Elms and
Martin (1979) relationship, the pseudo-static horizontal seismic coefficient of acceleration was
estimated to be 0.199. The backfill slope angle was estimated to be approximately 5 degrees based
on dimensions depicted on the Conceptual Drawing.

Analyses utilizing the M-O equations and the above acceleration data results in a predicted Lateral
Dynamic Component Force (LDCF) with units of pounds per linear (horizontal) foot of wall as follows:
LDCF = (11.3)(- H?

The height (H) above the wall base at which the resultant dynamic force acts on the wall becomes
greater as earthquake effects increase. Wood (1973) found that the resultant of the dynamic pressure
acted approximately at the wall mid-height. We recommend that the point of action of the resultant

dynamic force be taken as the wall mid-height (i.e., at a height of H/2 above the wall base). Further,
the dynamic force may be assumed to act as a uniformly distributed pressure.

In addition to the dynamic force, the static component of the earth pressure would also act on the
wall. The design parameters for determining the static component of the earth pressure are provided
in this report.

Specific Design Requirements

The retaining wall shall have a drainage gutter at the top designed to carry surface runoff to either or
both ends of the wall. A drainage gutter is typically shown for reference; however, actual details are to
be provided in the contractor’s wall design plans. If a Concrete Cantilever Wall is used, the wall
designer must provide for a drainage layer behind the wall stem with adequate drainage provided via
weep holes.

The upper fine-grained soils encountered at this site are expected to be sensitive to disturbances
caused by construction traffic and to changes in moisture content. During wet weather periods,
increases in the moisture content of the soil can cause significant reduction in the soil strength and
support capabilities. In addition, soils which become wet may be slow to dry and thus significantly
retard the progress of grading and compaction activities. It will, therefore, be advantageous to
perform earthwork, pavement and foundation construction activities during dry weather.

Water should not be allowed to collect in the foundation excavations or on prepared subgrades for
pavements during construction. Positive site drainage should be maintained throughout construction
activities. Undercut or excavated areas should be sloped toward one corner to facilitate removal of
any collected rainwater, groundwater, or surface runoff. The site grading plan should be developed to
provide rapid drainage of surface water away from pavement areas and to inhibit infiltration of surface
water beneath the pavements. The grades should be sloped away from the pavement areas.

TYPE

SHEET

YEAR PROJECT NO. NO.

CONST.

2014 NH-1-40-1(283)20

SEALED BY

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

RETAINING WALL
NO. 3
CANADA RD RAMP D (RT)

WALL STA. 10+00 TO STA. 11+50.74

M-441-322







3/12/2014 11:57:02 AM

P:\Structdrop\Drop\l087\Shike\3D RetainingWallRampD Details.SHT

FINISHED GRADE AT TOP OF WALL

DRAINAGE MEDIUM AND PIPE

REQUIRED BEHIND NON MSE WALLS —\\\\;tf

ZONE REQUIRED FOR SELECT BACKFILL
IN ORDER TO USE FRICTION ANGLE = 35°

BACK OF FOOTING LINE
OR REINFORCED ZONE
FOR MSE WALLS

$ FINISHED GRADE [N FRONT OF WALL |-

FROM UNDERCUT/REPLACEMENT DEPTH SHOWN
GEOTEXTILE FABRIC (TYPE 1)

NOTE: WALL DESIGN FOR SLIDING STABILITY
SHALL DESREGARD ANY CONTRIBUTION
OF PASSIVE RESISTANCE.

UNDERCUTTING AND REPLACEMENT

CRAVITY WALL
CIP CANTILEVER WALL
MSE WALL (SEGMENTAL PRECAST OR MODULAR BLOCK)

"tO ‘
L e e BOTTOM OF FOOTING/REINFORCED MASS

X X X X X X

X X X X X X
X\ X X X\ X UNDERCUT/REPLACEMENT %S D

X UNDERCUT DEPTH FROM TABLE \X S ZONE

X X\ X X\ X >
X X X X Q\Q\X D

X X X _____*l /2

L—E—— ZONE REQUIRED FOR SELECT BACKFILL

SCHEMATIC FOR UNDERCUT/REPLACEMENT

FINISHED GRADE AT TOP OF WALL

DRAINAGE MEDIUM AND PIPE <.
REQUIRED BEHIND NON MSE WAL!;\\\\

FINISHED GRADE IN FRONT OF WALL |-

2 MIN. /

BACK OF FOOTING LINE
OR REINFORCED ZONE
FOR MSE WALLS

BOTTOM OF FOOTING/REINFORCED MASS

Z? NOTE: WALL DESIGN FOR SLIDING STABILITY
SHALL DESREGARD ANY CONTRIBUTION
OF PASSIVE RESISTANCE.

FOUNDATION ON SOTL

CRAVITY WALL
CIP CANTILEVER WALL

MSE WALL (SEGMENTAL PRECAST OR MODULAR BLOCK)

ZONE REQUIRED FOR SELECT BACKFILL
IN ORDER TO USE FRICTION ANGLE

TYPE

SHEET

YEAR PROJECT NO. NO.

CONST.

2014 NH-1-40-1(283)20

VARTABLE GROUNDL INE

WHERE REQUIRED

SEALED BY

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

RETAINING WALL
NO. 3
CANADA RD RAMP D (RT)

WALL STA. 10+00 TO STA. 11+50.74

M=-441-323







SPEeCssss$$S$$S

n
$
$

CANADA RD RET WALLS.DGN

7T9903-3114-44

STA. 36+17.89 RAMP A = CONST. NO.
STA. 214+88.89 CANADA RD, 36' RT PROJECT NO. | YEAR SHEET NO.
N 345462.1726 NH-1-40-1(283)20| 2014
E 852565.0576
S REVISIONS
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) 1. CP-SI
TABLE OF POINT LOCATIONS - WALL 4 N 325665 5170
STA.13+89.19 RAMP BI E 852457.7770
TOP WALL | PROP GROUND | EXIST GROUND O STA. 14+26.35 RAMP B ALUMINUM CAP
POINT| STATION N E ELEVATION | ELEVATION ELEVATION & N 345238.8457 CANADA ROAD STA 217+14.90, 6.23° LT.
1 488+00 344651.7907 | 851793.5819 397.37 396.06 E 852886.6554 ELEV. 415.58
2 488+50 344679.5865 | 851835.1438 399.79 396.12 5 CP-S?
3 489+00 344707.3823 | 851876.7057 400.21 396.23 79-040-03
4 489+50 344735.1781 | 851918.2676 400.63 396.39 E ggggg;‘-%;g
5 490+00 344762.9739 | 851959.8296 401.05 396.60 ELEV. 419.70
6 490+50 344790.7697 | 852001.3915 401.95 396.81
7 491+00 344818.5655 | 852042.9534 403.07 397.02 3. EIP;)'5424113069 1430
8 491+50 344846.3614 | 852084.5153 404.20 397.23 E B52668.0590
9 492+00 344874.1572 | 852126.0772 405.33 397.44 CANADA RD STA.204+05.21, 179.96 LT.
10 | 492+50 344901.9530 | 852167.6392 406.45 397.65 GENERAL NOTES ELEV. 398.63
11 | 493+00 344929.7488 | 852209.2011 407.58 397.86
12 | 493+50 344957.5446 | 852250.7630 408.24 398.07 . WALL SHALL BE DESIGNED FOR SEISMIC FORCES IN ACCORDANCE WITH AASHTO
13 | 494400 344985.3404 | 852292.3249 | 408.40 398 28 SPECIFICATIONS. (SEISMIC PERFORMANCE CATEGORY C WITH AS = 0.431, SDS = 0.828, ESTIMATED QUANTITIES - WALL NO. 4
- - d d SD1 = 0.532. (1000 YEAR RETURN PERIOD). DESIGN CALCULATIONS SHALL BE SUBMITTED
14 494+50 345013.1362 852333.8868 408.56 398.49 TO THE ENGINEER WITH RETAINING WALL DRAWINGS. ITEM NO DESCRIPTION
5 | 49500 345040.9320 | 852375.4487 | 409.49 398.70 2. WALL SHALL BE DESIGNED FOR LIVE LOAD SURCHARGE IN ACCORDANCE WITH ' UNITS | QUANTITY
AASHTO SPECIFICATIONS.
16| 495+50 345068.7278 | 852417.0107 413.36 398.91 604-07.04 | RETAINING WALL NO.4 (STATION 488+00.00) S.F. 16,816
17 | 496+00 345096.5236 | 852458.5726 416.57 399.12
18 | 496+50 345124.3194 | 852500.1345 414,78 399.33 @ 111-05.72 | 51" SINGLE SLOPE BARRIER WALL (S-SSMB-3) - FACE LF 695
19 1 497+00 345152.1153 852541.6964 a15.44 593.54 NOTE: WHEN PARAPET ON TOP OF RETAINING WALL IS REQUIRED AND MSE OR
20 | 497+50 345179.9111 852583.2583 416.10 399.75 SOLDIER PILE WALL SYSTEM 1S SELECTED. A MOMENT SLAB WILL BE REQUIRED 714-01.21 STRUCTURAL LIGHTING (RET. WALL NO. 4) L.S. |
21 | 498+00 345207.7069 | 852624.8203 416.31 399.92 AND PAID FOR IN THE COST OF THE RETAINING WALL. DESIGN OF THE MOMENT
22 | 498+50 345235.5027 | 852666.3822 415.85 400.03 SLAB IS THE RESPONSIBILITY OF THE WALL SYSTEM COMPANY. MOMENT SLAB 714-01.22 | STRUCTURAL LIGHTING (RET.WALL NO. 4) L.S. 1
>3 1 299+00 3452632985 | 852707 9441 VL 100.07 IS TO BE DESIGNED BY A TENNESSEE LICENSED ENGINEER.
24 | 499+50 345291.0943 | 852749.5060 | 41172 400.04 NOTE: EXPOSED WALL SURFACES SHALL BE FINISHED WITH TEXTURE COATING AND ASHLAR NOTE: AREA OF WALL FOR PAYMENT SHALL BE MEASURED
25 | 500400 345318.8901 | 852791.0679 408.05 399.93 STONE FORMLINER PATTERN. COLOR AND PATTERN FINISH OF SHALL MATCH THOSE USED ON FROM TOP OF WALL TO 2" BELOW GROUND LINE.
26 | 500+50 345346.6859 | 852832.6298 403.89 399.76 E)EETIE—SIEI%GEET.ACISI?I\TG OVI\-;AI_TIEXTURE COATING AND FORMLINER FINISH TO Bt INCLUDED IN COST ITEM T714-01.21 L.S. - STRUCTURAL LIGHTING (RET.WALL NO. 4) INCLUDES:
27 | 501+00 345374.4817 | 852874.1918 400.70 399.51 é; ?285 |KIEIEZI9|OFR2EI;(§:LT(§C|(_|4EDFEJI-|Z_FE F‘)‘C?LEF’)VO
28 | 501+50 345402.2775 | 852915.7537 400.11 399.19 05— PULL BOX (MEMPHIS STANDARD)
29 | 502+00 345430.0733 | 852957.3156 399.61 398.79
30 | 502+50 345457.8691 852998.8775 399.14 398.33 ITEM 714-01.22 L.S.- STRUCTURAL LIGHTING (RET. WALL NO. 4) INCLUDES:
A) 640 L.F.OF 2" C (SCHEDULE 40 PV(C)
28 | 503+00 345485.6650 | 853040.4394 399.29 397.80 2 8 -~ AVCHOR BOLTS 4 PER POLE)
29 | 503+50 345513.4608 | 853082.0013 399.59 397.22 C)2 - PULL BOXES (MEMPHIS STANDARD)
30 | 504+00 345541.2566 | 853123.5633 399.52 396.64 TEM NO. T11-05.75 10 BE PAID
31 | 504+50 345569.0524 | 853165.1252 398.69 396.06 M NO. r11-0o. A STATE OF TENNESSEE
FOR AS A ROADWAY ITEM.
32 | 504+94.45 | 345593.7614 | 853202.0715 397.42 395.55 DEPARTMENT OF TRANSPORTATION
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STA. 498+03.29 € 1-40
N 345270.4235
QCV STA. 212+11.54 CANADA ROAD | cp-s
STA. 30+77.42 RAMP C= S N 345190.1599 "N 345665.5170
STA. 211+43.14 CANADA ROAD 3 E 852624.2836 E 852457.7770
N 345110.6155 ALUMINUM CAP
E 852598.7034 PT 30 CANADA ROAD STA 217+14.90, 6.23° LT.
TABLE OF POINT LOCATIONS - WALL 5 RGP WALL NO.5 PLAN ELEV. 415.58
noo_ ’ 2- CP_Sz
TOP WALL | PROP GROUND |EXIST GROUND SCALE: 1" = 60 79-040-03
POINT | STATION N E ELEVATION | ELEVATION ELEVATION N 345074.9770
1 489+82.77 | 344875.1740 | 851864.0687 398.59 396.52 EL§\5/2§1597-730890
2 490+00 344884.7503 | 851878.3878 398.67 396.60 T
3 490+50 344912.5462 | 851919.9498 399.14 396.81 3. EIP%§12413069 1430
4 491+00 344940.3420 | 851961.5117 399.26 397.02 E 852668.0590
5 | 491450 344968.1378 | 852003.0736 399.42 397.23 CANADA RD STA.204+05.21,179.96° LT.
6 492+00 344995.9336 | 852044.6355 399.55 397.44 ELEV. 398.63
7 492+50 345023.7294 | 852086.1974 399.46 397.65
8 | 493+00 345051.5252 | 852127.7594 399.12 397.86
9 [ 493+50 345079.3210 | 852169.3213 398.89 398.07
10 | 494+00 345107.1168 852210.8832 398.80 398.28 ESTIMATED QUANTITIES - WALL NO. 5
11 | 494+50 345134.9126 | 852252.4451 398.66 398.49
12 | 495+00 345162.7084 | 852294.0070 398.21 398.70 ITEM NO. DESCRIPTION UNITS QUANTITY
13 | 495+50 345190.5042 | 852335.5689 399.56 398.91
14 496+00 345218.3001 852377.1309 402.42 399.12 604-07.05 | RETAINING WALL NO.5 (STATION 489+82.77) S.F. 15,914
15 | 496+50 345246.0959 | 852418.6928 406.52 399.33 o INGLE SLOPE BARRIER WAL covm)  FacE i
16 | 497+00 345273.8917 | 852460.2547 | 412.12 399.54 CENERAL NOTES 711-05.72 | STPSINGLE 5L L6 ol 1708
17 | 497+50 345301.6875 | 852501.8166 415.47 399.75
18 | 498+00 345329.4833 | 852543.3785 | 416,30 399.92 1. WALL SHALL BE DESIGNED FOR SEISMIC FORCES IN ACCORDANCE WITH AASHTO 714-01.23 | STRUCTURAL LIGHTING (RET. WALL NO.5) L.S. !
SPECIFICATIONS. (SEISMIC PERFORMANCE CATEGORY C WITH AS = 0.431, SDS = 0.828,
19 | 498+50 345357.2791 | 852584.9404 416.51 400.03 SD1 = 0.532. (1000 YEAR RETURN PERIOD). DESIGN CALCULATIONS SHALL BE SUBMITTED 714-01.24 STRUCTURAL LIGHTING (RET. WALL NO. 5) L.S. 1
20 499+00 345385.0749 852626.5024 416.00 400.07 TO THE ENGINEER WITH RETAINING WALL DRAWINGS.
51 | 499+50 345412.8707 | 852668.0643 415.78 400.04 2. WALL SHALL BE DESIGNED FOR LIVE LOAD SURCHARGE IN ACCORDANCE WITH NOTE: AREA OF WALL FOR PAYMENT SHALL BE MEASURED
22 | 500400 345440.6665 | 852709.6262 | 416.23 399.93 AASHTO SPECIFICATIONS. FROM TOP OF WALL TO 2’ BELOW GROUND LINE.
23 | 500+50 345468.4623 | 852751.1881 413.76 399.76 ITEM 714-01.23 L.S. - STRUCTURAL LIGHTING (RET.WALL NO.5) INCLUDES:
24 | 501+00 345496.2581 | 852792.7500 | 410.82 399.5] A) 765 L.F.OF 2" C (SCHEDULE 40 PVC)
25 | 501+50 345524.0539 | 852834.3120 410.69 399.19 B)12 - ANCHOR BOLTS (4 PER POLE)
26 | 502+00 345551.8498 | 852875.8739 | 410.61 398.79 C)2 - PULL BOX (MEMPHIS STANDARD)
27 | 502+50 345579.6456 | 852917.4358 409.73 398.33 NOTE: WHEN PARAPET ON TOP OF RETAINING WALL IS REQUIRED AND MSE OR ITEM 714-01.24 L.S.- STRUCTURAL LIGHTING (RET.WALL NO.5) INCLUDES:
28 | 503+00 345607.4414 | 852958.9977 408.51 397.80 SOIE)DIPERIDF’}__LOER V\{ALIT EYSCBF%,\4 %)SF STELEECRTEETD,IAIMGOMWEANLTL SI[_)QEIGVVI\}LIC_)FB%HEEI\OA%{\AREENDT A) 785 L.F.OF 2" C (SCHEDULE 40 PVC)
AND PA N TH H AININ . B)12 - AVCHOR BOLTS (4 PER POLE)
29 | 503+50 345635.2372 | 853000.5596 | 406.88 397.22 SLAB IS THE RESPONSIBILITY OF THE WALL SYSTEM COMPANY. MOMENT SLAB C)2 - PULL BOXES (MEMPHIS STANDARD)
30 | 504+00 345663.0330 | 853042.1215 405.24 396.64 IS TO BE DESIGNED BY A TENNESSEE LICENSED ENGINEER.
45690.8288 | 853083.6835 ] ] NO. 711-05.72 T PA STATE OF TENNESSEE
‘7;12 282:88 345 jgfgegl ggg Sg NOTE: EXPOSED WALL SURFACES SHALL BE FINISHED WITH TEXTURE COATING AND ASHLAR ITFEO“Q A% A“RSEDWZAY OITEE,L 1D DEPARTMENT OF TRANSPORTATION
345r18.6246 | 853125.2454 : : STONE FORMLINER PATTERN. COLOR AND PATTERN OF FINISH SHALL MATCH THOSE USED ON
33 | 505+50 345746.4204 | 853166.8073 400.35 394.90 THE BRIDGE. COST OF TEXTURE COATING AND FORMLINER FINISH TO BE INCLUDED IN COST CONCEPTUAL LAYOUT
34 | 506+00 345774.2162 | 853208.3692 399.46 394,32 OF THE RETAINING WALL. RETAINING WALL NO. 5
35 | 506+50 345802.0120 | 853249.9311 398.03 393.75 ALONG INTERSTATE 40
36 | 506+90.62 | 345824.5913 | 853283.6929 396.59 393.28 AT
ALL POINTS OFFSET 73'-3"LEFT OF ¢ I-40 CANADA ROAD INTERCHANGE
STATION 489+82.77
SHELBY COUNTY
DESIGNED BY. DATE
D. SHIKE DATE 02-13 CORRECT &—/ 4% 2 O ]' 4
Ke MCLAUGHLIN DATE oz2-13

M-441-327
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CANADA RD RET WALLS.DGN

420 —
517-2%," CONST. NO. _(9903-3114-44
415 f— PROJECT NO. YEAR SHEET NO.
STA. 495+00 E NH-1-40-1(283)20| 2014
01— TOP OF DITCH TOP OF RETAINING WALL TOP OF TRAFFIC BARRIER ELEV. 398.70 o
BEHIND WALL O REVISIONS
STA. 494+50
405 BEGIN WALL 5 STA. 492+00 + STA. 493+00 STA. 493+50 STA. 494+00 NO.] DATE | BY BRIEF_DESCRIPTION
STA. 430+00 STA. 490+50 STA. 491+00 STA. 491450 - STA. 432+50 - ELEV. 398.66
STA. 489+82.77 /_ELEV.398.67 ELEV. 399.14 ELEV. 399.26 ELEV. 399.42 ELEV. 399.55 ELEV. 399.46 ELEV. 399.12 ELEV. 398.89 ELEV. 398.80 C
400 — ELEV. 398.59 , Z
T L L L L _—_L_—=—, |_|_|
— wn
T CATCH BASIN *8 B } """""""" %_'___________x ______________ \ ___________ M e : Y =
I k__
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ELEV. 296 81 397.02 397.23 397.44 397.65 . 2
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396.52 12" EMS PROPOSED GRADE SESW%EE SoTToN 5557 o
18" ST AT WALL FACE EéTangASINS 397.71 =
| | | | | | | | | |
489+00 490+00 491+00 492+00 493+00 494+00 495+00
WALL NO.5 ELEVATION - BEGIN WALL TO STA. 495+00
(SCALE: 1" = 25" HORIZ., 1" = 10" VERT.)
700'-0"
STA. 498+27
STA. 497+50 ELEV. 416.75 STA. 499+48
ELEV.415.47 \ e ELEV. 415.50
””””” ! STA. 499+65
STA. 497+37 STA. 498+00 STA. 498+50 STA. 499+00 ! ELEV. 417.88 STA. 502+00
420 — FLEV. 415.25 ELEV. 416.30  \ ______\______ ELEV. 416.51 ELEV. 416.00 STA. 500+00 ELEV. 410.28
° TOP OF RETAINING WALL ctademion  NTNTT TN N T 4 ELEV. 416.23 STA.520+30
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A o STA. 495400 ELEV. 412,12\ ___——— \\_ ““““““““““““““““““ = FLEY A //_EIQVSEfSQEa STA.501+50 \ |2
0 FLEV. 398.70 STA 496450 PROPOSED BRIDGE TOP OF DITCH o ELEV. 41035\
io0l— o STA.436:50 (ABUTMENT NO. 2) BEHIND WALL T
¥ STA. 495450 STA. 496+00 . . TOP OF TRAFFIC BARRIER
405f— < ELEV.399.5§j\ ELEV. 402.42 ///_ -
(l; z
m
400F— LiJ \ \\ X L \ L \ \ n
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WALL NO.5 ELEVATION - STA. 495+00 TO STA. 502+00
(SCALE: 1" = 25’ HORIZ., 1" = 10" VERT.)
490°-7V,"
420— TOP OF DITCH
BEHIND WALL
415F— O ~STA.502+00 TOP OF RETAINING WALL
? ELEV. 410.28 STA. 502+50 STA. 503+00
O ELEV. 406.54 STA. 504+00 STA 506+00
10 ELEV. 404.91 STA. 504+50 A 505400 CLEV. 398.38
L. TOP OF TRAFFIC BARRIER V. 403.27 : 0o
405 = / ELEV. 403.2 ELEV. 401.64 STA. 505450 END WALL NO.5
- ELEV. 400.01 STA. 506+50 STA.506+90.62
400 f— ELEV. 396.75 | ELEV. 395.42
RN \ \K:"" — — CATCH—
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< ELEV CATCH 594,32 3637 ey, - )
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> ASSUMED BOTTOM OF WALL PROPOSED GRADE AT WALL FACE 394.90 BASINS 39375 393.28 18" ST
19-#20 STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
| | | | | | | | CONCEPTUAL LAYOUT
RETAINING WALL NO. 5
502+00 505+00 506+00 507+00 -
503+00 204+00 ALONG INTERSTATE 40
WALL NO.5 ELEVATION - STA.502+00 TO END WALL AT
ANADA ROA NTERCHAN
(SCALE: 1" = 25 HORIZ., 1" = 10" VERT.) C D OAD 1 ERC GE
STATION 489+82.77
SHELBY COUNTY
DESIGNED BY. DATE 2014
D. SHIKE o2-13
SUPERVISED BY_<- MELAUSHLIN — parg o213 CORRECT (fgggghzﬂééf&:%;zZP
CHECKED BY. DATE ENEINEER G TRUCTLRE M-441-328







CANADA RD RET WALLS.DGN
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CONST.NO. _r9903-3114-44

VAR. 16" TO 28’ VAR. 73°-3" TO FRONT FACE RET. WALL PROJECT NO. YEAR SHEET NO.
RAMP D SHLD NH-1-40-1(283)20 2014
F.G. REVISIONS
NO. DATE BY BRIEF DESCRIPTION
SE VARIES -0.0
r L 12'-0" 36°-0" 12-0" 12-0"
! 60" CONCRETE DITCH SHOULDER WB LANES L ANE SHOULDER
h\——a RAMP D

T —— ———— — — — — — — — — — — —

APPROX. EXISTING/

GROUND LINE

—

GROUND LINE

TOP OF DITCH
BEHIND WALL

TOP WALL ELEV.

////__ TRAFFIC BARRIER F.C.
ADJ. TO WALL __\\X
027, |

O S A — &
N e _— T " PROPOSED GRADE
N7 T O AT WALL FACE
|
N

TYPICAL SECTION (ALONG RAMP D)

73'-3"TO FRONT FACE RET.WALL

12-0" 12"-0"

SHOULDER WB LANES

LANE SHOULDER

¢ [-40
///F_

TYPICAL SECTION

(ALONG RAMP D)

STA. 494+60 TO 495+25

4'-0" TO FRONT FACE

73'-3"TO FRONT FACE RET.WALL

BRIDGE ABUTMENT

GROUND LINE

TYPICAL SECTION

12°-0" 36°-0" 12°-0" 12°-0"

SHOULDER EB LANES LANE SHOULDER

¢ 1-40
\\\——TOP WALL ELEV. ///__

TRAFFIC BARRIER F.C.

ADJ. TO WALL I
047, 027 % |
//‘ l 1 s

PROPOSED GRADE
AT WALL FACE

(UNDER BRIDGE)

| VAR. 16" TO 28" VAR, | 73-3"TO FRONT FACE RET. WALL
RAMP C SHLD
F.C. TOP OF DITCH 12°-0" 36°-0" 12°-0" 12°-0"
SE VARIES 0.04 BEHIND WALL
¢ SHOULDER WB LANES L ANE SHOULDER
8 RAMP C__,/Ai /////——TOP WALL ELEV. ¢ 1-40
|
CONCRETE DITCH
TRAFFIC BARRIER F.G. .
ADJ. TO WALL
APPROX. EXISTING 047 027, |
GROUND LINE ————————— e e e O
N e i

DESIGNED BY.

DRAWN BY D. SHIKE

SUPERVISED BY___K- MCLAUCHLIN

CHECKED BY.

DATE

DATE __©2-13
DATE __©2-13

DATE

TYPICAL SECTION

PROPOSED GRADE
AT WALL FACE

(ALONG RAMP C)

CORRECT &@w%% 2014

STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION
CONCEPTUAL LAYOUT
RETAINING WALL NO. 5
ALONG INTERSTATE 40
AT
CANADA ROAD INTERCHANGE
STATION 489+82.77
SHELBY COUNTY

ENGINEER %TRUCTUREé’

M-441-329






