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SOIL NAIL WALL

FOR SOIL NAIL WALLS.

AND PUBLICATION FHWA-NHI-14-007/FHWA GEC 007 SOIL NAIL WALLS REFERENCE MANUAL, FEBRUARY 2015 SHALL BE USED 

- PUBLICATION FHWA-NHI-14-007/FHWA GEC 007. SOIL NAIL WALLS REFERENCE MANUAL FEBRUARY 2015 

PUBLICATION FHWA-NHI-14-007/FHWA GEC 007 SOIL NAIL WALLS REFERENCE MANUAL, FEBRUARY 2015, SHALL BE EVALUATED.

FOR SOIL NAIL WALLS, LOAD COMBINATIONS STRENGTH I, EXTREME EVENT I, AND SERVICE I AS GIVEN IN TABLE 5.2 OF 

1:1 SLOPE 

1:1 SLOPE 

SHALL BE USED.  ANY UNUSUAL SOIL CONDITIONS OTHER THAN THOSE ASSUMED SHOULD BE REPORTED TO THE PROJECT ENGINEER.

OR IS UNACCEPTABLE FOR ANOTHER REASON, THEN TEMPORARY SHORING BECOMES UNSTABLE, IS CUT STEEPER THAN A 

THE WALL SHALL ENSURE THAT THESE TEMPORARY BACK SLOPES ARE NOT AND DO NOT BECOME UNSTABLE.  IF SLOPE IS UNSTABLE, 

IN SOIL AND SHALL NOT BE LEFT OPEN WITHOUT SHORING FOR ANY LONGER THAN ABSOLUTELY NECESSARY.  THE CONTRACTOR BUILDING 

REQUIREMENTS, AS A MINIMUM REQUIREMENT, ALL TEMPORARY CONSTRUCTION SLOPES SHALL BE PLACED AT A MAXIMUM OF A 

AND LOCAL REGULATIONS REGARDING CONSTRUCTION SLOPES AND TRENCHES.  IN ADDITION TO FOLLOWING APPLICABLE REGULATORY 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAKING THE EXCAVATION IN ACCORDANCE WITH OSHA AND OTHER APPLICABLE STATE 

NOTE REGARDING CONSTRUCTION SLOPES

 

  

EXCAVATION.

LABOR AND MATERIAL RESOURCES AVAILABLE TO BEGIN AND CONTINUE WALL CONSTRUCTION IMMEDIATELY AFTER

SUBMITTED WALL DESIGNS AND CALCULATIONS AND HAS BEEN ISSUED AN APPROVED SET OF WALL PLANS AND HAS

EXCAVATION FOR THE WALL AND/OR ITS FOOTING SHALL NOT BE ACCOMPLISHED UNTIL THE CONTRACTOR HAS 

LAYOUT" SHEET(S). ANY PROPRIETARY RETAINING WALL SYSTEM SHALL BE LISTED AS PRE-APPROVED IN QPL 38.

THE RETAINING WALL(S) SHALL BE ONE OF THE WALL TYPE(S) AS LISTED ABOVE OR ON FORTHCOMING "RETAINING WALL DETAIL-GEOMETRIC 

ACCEPTABLE WALL TYPES

SPECIFICATIONS IN THE TDOT STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.

FAMILIAR WITH AS DESCRIBED IN SECTION 102.04 -  EXAMINATION OF THE SITE, THE WORK, THE PLANS, AND THE 

CONSIDERED AS ONE OF THOSE DOCUMENTS WHICH THE BIDDER/CONTRACTOR HAS EXAMINED AND MADE HIMSELF

OF TRANSPORTATION SPECIAL PROVISION 624 REGARDING RETAINING WALLS.  THIS SPECIAL PROVISION SHALL BE 

CONSTRUCTION OF RETAINING WALLS SHOWN IN THE PLANS SHALL BE GOVERNED BY THE TENNESSEE DEPARTMENT

UNLESS SPECIFICALLY STATED OTHERWISE IN THE CONTRACT PLANS, THE BIDDING FOR, THE DESIGN OF AND THE

RETAINING WALL DESIGN NOTES

- AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2024

THIS WALL SHALL BE DESIGNED IN ACCORDANCE WITH LRFD DESIGN PROCEDURES AND REQUIREMENTS AS DESCRIBED IN: 

IN CONTRACT PRICE FOR THE RETAINING WALL AND NO CHANGE IN PROJECT SCHEDULE REQUIREMENTS WILL BE ALLOWED.

THE CONTRACTOR/WALL DESIGNER SHALL PROVIDE A WALL DESIGN FOR ONE OF THE APPROVED SYSTEMS AT NO CHANGE

RE-APPROVAL PROCESS DOES NOT MEET THE CONTRACTOR'S SCHEDULE OR IF THE MODIFIED SYSTEM IS NOT APPROVED,

ELEMENTS OF THE WALL.  THIS SUBMITTAL DOES NOT GUARANTEE APPROVAL OF THE MODIFIED SYSTEM.  IF THIS  

SUBMITTED THE WALL SYSTEM FOR APPROVAL BY TDOT SUBMITS A REQUEST FOR RE-APPROVAL UTILIZING THE MODIFIED

SYSTEM CANNOT BE SUBMITTED FOR REVIEW AND APPROVAL UNTIL THE WALL SYSTEM DESIGNER WHO ORIGINALLY 

FROM THE ORIGINALLY APPROVED SYSTEM, A WALL DESIGN AND SET OF PLANS AND CALCULATIONS FOR THIS WALL 

SUBMITTED AND APPROVED BY TDOT,  IF A MATERIAL AND/OR COMPONENT OF THE WALL SYSTEM HAVE BEEN MODIFIED

REINFORCEMENT CONNECTION DEVICES, SPECIFIC MANUFACTURER AND PROPERTIES OF GEOGRID) AS WAS ORIGINALLY

SHALL BE RESPONSIBLE FOR PROVIDING WALL DESIGNS INCORPORATING MATERIALS AND COMPONENTS (I.E.

FOR PROPRIETARY WALL SYSTEMS THAT HAVE BEEN APPROVED AS SHOWN IN QPL 38, THE WALL DESIGNER

AS REQUIRED HEREIN.

THE WALL DESIGNER SHALL PROVIDE RETAINING WALL PLANS, DETAILS AND CALCULATIONS AS REQUIRED BY SPECIAL PROVISION 624 AND 

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2024 AND INTERIMS SHALL BE USED FOR NON-MSE WALLS

SUBMIT DESIGN CALCULATIONS.  LOAD FACTORS AND OTHER PERTINENT DESIGN REQUIREMENTS PROVIDED IN

PROVIDED FOR EACH PROJECT RETAINING WALL ON THE "RETAINING WALL DETAIL" SHEET(S) TO PREPARE AND

THE WALL DESIGNER SHALL UTILIZE THE GEOTECHNICAL PARAMETERS AND RESISTANCE FACTORS AS 

VIEWS AND ANY CROSS-SECTIONAL DETAIL DRAWINGS.

FOUNDATION IMPROVEMENTS AS REQUIRED HEREIN ON THE WALL DESIGNER/CONTRACTOR'S WALL ELEVATION

INTERNAL AND EXTERNAL REQUIREMENTS.  THE WALL DESIGNER/CONTRACTOR PLANS MUST INCLUDE ANY    

REINFORCEMENT LENGTHS BEYOND THOSE MINIMUM REQUIRED LENGTHS, IF REQUIRED, TO MEET BOTH     

UTILIZING THE DESIGN PARAMETERS PROVIDED.  FOR MSE WALLS, THE WALL DESIGNER MUST ADJUST THE    

CRITICAL WALL SECTION WHICH DEMONSTRATES THE REQUIRED CAPACITY TO DEMAND RATIO OF 1.0 IS MET    

CAPACITY-GLOBAL STABILITY AND SETTLEMENT BEING THE EXCEPTIONS) SHALL BE PROVIDED FOR EACH

CALCULATIONS FOR BOTH INTERNAL AND EXTERNAL STABILITY (SLIDING, ECCENTRICITY, AND BEARING

IN AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 2024 AND INTERIMS. 

LOAD COMBINATIONS STRENGTH I, EXTREME EVENT I, AND EXTREME EVENT II SHALL BE EVALUATED AS GIVEN 

REGISTERED IN STATE OF TENNESSEE) OF THE WALLS, PLANS, AND CALCULATIONS "FOR INTERNAL STABILITY ONLY". 

THE WALL DESIGNER PROVIDES CERTIFICATION (BY SIGNING AND STAMPING BY PROFESSIONAL ENGINEER

DESIGN MUST DEMONSTRATE COMPLIANCE WITH EXTERNAL STABILITY REQUIREMENTS AS DISCUSSED ABOVE,

REQUIREMENTS AND ASSUMING WALL FOUNDATION BEARING IMPROVEMENTS ARE MET.  WHILE THE WALL DESIGNER'S

SETTLEMENT CRITERIA IS ACHIEVED WITH A WALL DESIGN MEETING OTHER MINIMUM EXTERNAL STABILITY

UNLESS OTHERWISE STATED, THE WALL DESIGNER CAN ASSUME THAT MINIMUM GLOBAL STABILITY AND

OTHER DESIGN REQUIREMENTS

25 DEGREES

MATERIAL

100 PSF 115 PCF

UNIT WEIGHTCOHESION

0+00 TO 1+39.73

TABLE 5A-DESIGN PARAMETERS FOR SOIL NAIL WALL

STATION LIMITS

EMBANKMENT FILL
BASE OF WALL

TOP OF WALL TO

INTERVAL

ELEVATION

750 PSFEMBANKMENT FILL
BASE OF WALL

TOP OF WALL TO
1500 PSF

1.0 INCH.EXCEED 5 FEET.  THE NAILS ARE TO BE DESIGNED WITH A MINIMUM BAR DIAMETER OF 

OF 10 FEET IS REQUIRED. IN ADDITION, HORIZONTAL AND VERTICAL NAIL SPACING SHALL NOT 

NOT EXCEED 40 FEET, AND TO SATISFY GLOBAL STABILITY REQUIREMENTS, A MINIMUM NAIL LENGTH

IN ORDER TO STAY WITHIN THE PERMANENT UNDERGROUND EASEMENT, MAXIMUM NAIL LENGTH SHALL

115 PCF

BOND STRENGTH

SOIL/GROUT

 NOMINAL

 STRENGTH

COMPRESSIVE

UNCONFINED

UNIT WEIGHTMATERIALSTATION LIMITS
INTERVAL

ELEVATION

TABLE 5B-RESISTANCE PARAMETERS FOR SOIL NAIL WALL

STATIC

0.65

0.80

1.00

0.90

0.90

0.65

   SOIL NAIL WALLS

0.50

0.75

0.65

0.70 0.65

0.90

0.90

SEE TABLE 5A & 5B

SEE TABLE 5A & 5B

0.75

0.90

0.75

0.65

SEISMIC

0.65

  

75 YEARS

DS

D1

S

PUNCHING SHEAR AT FACING INITIAL AND FINAL

DESIGN LIFE

S

As

PULLOUT RESISTANCE 

BASAL HEAVE:  PERMANENT WALL, SHORT TERM 

SEISMIC ACCELERATION COEFFICIENTS  

TENSILE RESISTANCE OF TENDON:  GRADES 95/150 

FLEXURE RESISTANCE FACING INITIAL AND FINAL

SOIL NAIL WALL RESISTANCE PARAMETERS

SOIL NAIL WALL DESIGN PARAMETERS

RESISTANCE FACTORS

TABLE 1-DESIGN REQUIREMENTS AND PARAMETERS

DESCRIPTION

DESIGN BASIS

HEADED STUD IN TENSION:  A307 STEEL BOLT

HEADED STUD IN TENSION:  A325 STEEL BOLT

BASAL HEAVE:  PERMANENT WALL, LONG TERM

LATERAL SLIDING

TENSILE RESISTANCE OF TENDON:  GRADES 60/75 

BHlO
BHlO

POlO

TlO

TlO

LSlO

(DEGREES)

FRICTION ANGLE

UNIT PRICE BID FOR THE RETAINING WALL.
SHALL BE MOUNTAIN GRAY, FEDERAL SPECIFICATION NO. 36440, FEDERAL COLOR STANDARD 595B. COST TO BE INCLUDED IN THE 
ALL EXPOSED SURFACES OF THE RETAINING WALL SHALL BE STAINED SO THAT THEY APPEAR UNIFORM IN COLOR. THE COLOR 

WALL SYSTEM SHALL SUBMIT DEFLECTION CALCULATIONS WITH THE WALL SUBMITTAL. 
ULTIMATELY RESPONSIBLE FOR LIMITING CONSTRUCTABILITY CONCERNS ARISING FROM DEFLECTION. THE DESIGNER OF THE 
DEFLECTED ANGLE OF THE SYSTEM SHALL BE NO GREATER THAN 90 DEGREES. THE DESIGNER OF THE WALL SYSTEM IS 
ALLOWABLE DEFLECTION: MAXIMUM DEFLECTION SHALL BE LIMITED TO 1/8 IN. PER FT. ABOVE THE POINT OF FIXITY. THE 

AVAILABLE ROW, SLOPE EASEMENT, OR CONSTRUCTION EASEMENT.

ADJACENT FEATURES, NO CONSTRUCTION EXCAVATION BEHIND THE WALL WILL BE PERMITTED, REGARDLESS OF 

THE RETAINING WALL SHALL BE CONSTRUCTED USING "TOP-DOWN" CONSTRUCTION METHODS ONLY.  DUE TO 

ALL PROOF AND TESTING COSTS SHALL BE INCLUDED IN THE SQUARE FOOTAGE PAY ITEM OF THE SOIL NAIL.

TEST LENGTH IN PROOF TEST NAILS SHALL BE GROUTED IMMEDIATELY AFTER THE COMPLETION OF THE PROOF TEST.

NAILS AS A RESULT  OF PROOF TEST NAIL FAILURE(S) SHALL BE AT NO ADDITIONAL COST.  THE TEMPORARY UNBONDED 

NAILS HAVE SUFFICIENT NOMINAL PULLOUT RESISTANCE.  INSTALLATION AND TESTING OF ADDITIONAL PROOF TEST 

AND TESTING OF ADDITIONAL PROOF TEST NAILS TO VERIFY THAT ADJACENT PREVIOUSLY INSTALLED PRODUCTION 

CONTRACTOR'S INSTALLATION METHODS AND/OR SOIL CONDITIONS.  THE ENGINEER MAY REQUIRE THE INSTALLATION 

PROOF TEST RESULTS THAT ARE LOWER THAN THE DESIGN VALUES SHALL RESULT IN A REVIEW OF THE 

2015.  PROOF TEST LOCATIONS SHALL BE CHOSEN AT THE DISCRETION OF THE ENGINEER.

ACCORDANCE WITH PUBLICATION FHWA-NHI-14-007/FHWA GEC 007 SOIL NAIL WALLS REFERENCE MANUAL FEBRUARY 

PROOF TESTING SHALL BE PERFORMED ON A MINIMUM OF 5 PERCENT OF THE TOTAL PRODUCTION NAILS INSTALLED, IN 

SHALL BE TAKEN INTO CONSIDERATION DURING CONSTRUCTION. 

WALL DESIGN.  VERIFICATION TEST RESULTS THAT INDICATE A BOND STRENGTH LOWER THAN THE VALUES PROVIDED 

VERIFICATION TEST RESULTS HIGHER THAN THE VALUES PROVIDED SHALL NOT BE USED TO REVISE THE APPROVED 

THE APPROVED DESIGN SHALL INCORPORATE THE DESIGN VALUES AND METHODOLOGY CONTAINED HEREIN.   

OF THE VERIFICATION TESTS SHALL BE SHOWN ON THE CONTRACTOR'S WALL DESIGN SHOP DRAWING SUBMITTAL.  

PUBLICATION FHWA-NHI-14-007/FHWA GEC 007 SOIL NAIL WALLS REFERENCE MANUAL FEBRUARY 2015.  THE LOCATION 

VERIFICATION TESTING SHALL BE PERFORMED ON A MINIMUM OF 1  "SACRIFICIAL" NAILS, IN ACCORDANCE WITH 

FROM THE FACING, INCLUDING SELF WEIGHT, TO THE SOILS.

THE SOIL NAILS TO THE STRUCTURAL CONCRETE FACING SHALL HAVE ADEQUATE CAPACITY TO TRANSMIT ALL LOADS 

DESIGN LOADS EXERTED ON THE WALL COMPONENTS BY THE RETAINED MATERIAL.  THE MECHANISM CONNECTING 

THE SOIL NAIL WALL SHALL HAVE A PERMANENT STRUCTURAL CONCRETE WALL FACING CAPABLE OF RESISTING ALL 

CONSTRUCTION.

THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING AND PRESERVING A MINIMUM OF ONE LANE OF TRAFFIC DURING 

WITH THE RETAINING WALL INSTALLATION.

THE CONTRACTOR SHALL COORDINATE AND PERFORM ALL UTILITY RELOCATIONS SO THAT THEY DO NOT INTERFERE 

ALL CONSTRUCTION MUST STAY WITHIN TDOT ROW, SLOPE EASMENT, AND/OR CONSTRUCTION EASMENT.

COMPETENT ROCK IS PERMISSIBLE.

IF COMPETENT ROCK IS ENCOUNTERED, EARLY TERMINATION OF THE SOIL NAIL AFTER EXTENDING FIVE FEET INTO 

SHOP DRAWING DESIGN SUBMITTAL SHALL ACHIEVE A MINIMUM FACTOR OF SAFETY OF 1.3.

LANDSLIDE.

VERTICAL ELEMENTS (SOIL NAILS, MICROPILE, ETC.) SHALL BE REQUIRED TO SUPPORT THE WALL AND STABILIZE THE 

HORIZONTAL AND VERTICAL NAIL SPACING NOT TO EXCEED 5 FEET.

0+00 TO 1+39.73
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STATION 0+00 TO STATION 1+39.73

N.T.S.

TYPICAL CROSS SECTION

SOIL NAIL WALL

STREAM

BACKFILL

OFFSET VARIES

FINISHED

GRADE

EXISTING

GROUND

BACKFILL

1'

-0.005

-0.005

TOP OF WALL

ELEV. VARIES

BOTTOM OF WALL

ELEV. VARIES
H
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VERTICAL ELEMENT 

(IF NEEDED)

15° ± 5° TYP

LENGTH VARIES BASED 

ON CONTRACTOR'S DESIGN
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PERMANENT FACING
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