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FOR BURIED UTILITY INFORMATION

CENTER OF COLORADO (UNCC)

UTILITY NOTIFICATION

www.uncc.org

(or 1-800-922-1987)

CALL 811

BEFORE YOU DIG

THREE (3) BUSINESS DAYS

GROUND NAIL WALL SPECIAL NOTES

 

GENERAL NOTES GROUND NAIL WALL CONSTRUCTION SEQUENCE

 

v g

v
g
c

Qd

d

BOND STRESS (ALLOWABLE)
DESIGN SHEAR RESISTANCE 
UNIT WEIGHT
COHESION
ANGLE OF INTERNAL FRICTION

 

WIRE MESH

N DENOTES NON-COATED REINFORCING STEEL.3.

UNLESS OTHERWISE NOTED.
ALL STEEL SHALL BE EPOXY-COATED OR GALVANIZED2.

IN FRONT OF THE FACING.
SLOPE STABILIZATION SYSTEM THAT WILL BE BACKFILLED 
GROUND NAIL WALL IS INTENDED AS AN EMBANKMENT1.

SUBMIT TO THE ENGINEER FOR REVIEW AND APPROVAL.
PROFILES USING THE FIELD SURVEY INFORMATION AND
THE CONTRACTOR SHALL MODIFY THE PLAN WALL C.

SHOWN ON THE PLANS.
CONFIRM THE LINES, GRADES, AND EXCAVATION LIMITS B.

SURVEY THE LAYOUT LINE AND TOP OF WALL LINE.A.

PRIOR TO BEGINNING EXCAVATION FOR THE GROUND NAIL WALL, THE CONTRACTOR SHALL:5.

GROUND NAIL LENGTHS SHOWN ON THE PLANS ARE THE MINIMUM LENGTHS REQUIRED.4.

DESIGN.
THE BOND STRENGTHS (Q ) SHOWN ON THE PLANS ARE THE MINIMUM ASSUMED FOR3

DISCRETION.
CONFLICTING UTILITIES MAY REQUIRE GROUND NAIL WALL REDESIGN, AT ENGINEER’S 
THE CONTRACTOR IS RESPONSIBLE FOR FIELD LOCATING ALL NEARBY UTILITIES. 2.

BELOW THE GROUND NAIL WALL DURING CONSTRUCTION.
THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING SLOPE STABILITY ABOVE AND 1.

SNOW AVALANCHES OR LARGE DEBRIS FLOW EVENTS. 

THE DESIGN LIMITS OF THE MESH SYSTEM INCLUDING, BUT NOT LIMITED TO, EXTREMELY WET 

ENSURE THE DESIRED PROTECTION LEVEL IS NOT DEGRADED BY IMPACT DAMAGE WHICH EXCEEDS 

PERIODIC INSPECTION AND MAINTENANCE OF ROCKFALL MITIGATION FEATURES IS NECESSARY TO 

FACILITIES FROM SUCH EVENTS, IS ASSESSED IN THE DESIGN. 

OF PROBABILITY OF A ROCKFALL AT ANY SPECIFIC LOCATION, NOR THE RISK TO PEOPLE OR 

FEATURES IN IDENTIFIED RISK AREAS.  CONSEQUENTLY, NEITHER THE ROCKFALL HAZARD IN TERMS 

PROPERTY LOSS CAN BE REDUCED BY THE USE OF PROPERLY DESIGNED ROCKFALL MITIGATION 

ENGINEERING PRINCIPLES TO A RANGE OF ROCKFALL DYNAMICS, THE RISK OF INJURY AND 

THE SAFETY OF INDIVIDUALS AND PROPERTY. HOWEVER, BY THE APPLICATION OF SOUND 

DYNAMICS, ROCKFALL CANNOT BE PREDICTED AND IS NOT AN EXACT SCIENCE THAT GUARANTEES 

AND/OR EARTHQUAKES.  BECAUSE OF THE MULTIPLICITY OF FACTORS AFFECTING ROCKFALL 

ARE NOT LIMITED TO, FACTORS SUCH AS ANIMAL, HUMAN, CONSTRUCTION, ENVIRONMENTAL, WEATHER, 

ROCKFALL AND ROCKFALL EVENTS ARE SPORADIC AND UNPREDICTABLE.  CAUSES CAN INCLUDE, BUT 

GROUND NAIL WALL DESIGN PARAMETERS

LIMITATIONS FOR ROCKFALL SYSTEM

GROUND NAIL WALL

ACCORDANCE WITH SPECIAL PROVISIONS.
STRIP DRAINS CONSIST OF 12" WIDE DIMPLED CORES WRAPPED IN GEOTEXTILE IN 9.

          FY=60,000 PSI
WALERS AND VERTICAL BEARING BARS SHALL BE IN ACCORDANCE WITH ASTM A615.8.

 FY=65,000 PSI
WELDED WIRE MESH SHALL BE IN ACCORDANCE WITH ASTM A185.7.

FACE EXPOSED TO SOIL - 3"
FACE EXPOSED TO WEATHER - 2"

AND NAIL END HARDWARE SHOULD BE AS FOLLOWS:
UNLESS OTHERWISE NOTED ON THE PLANS, MINIMUM COVER OF SHOTCRETE REINFORCEMENT 6.

SHOTCRETE - IN ACCORDANCE WITH CDOT REVISED SECTION 641.5.

EPOXY COATED IN ACCORDANCE WITH ASTM A934.
WITH ASTM A36, GRADE 36. ALL NUTS, WASHERS AND BEARING PLATES SHALL BE
NAIL MANUFACTURER’S RECOMMENDATIONS. BEARING PLATE SHALL BE IN ACCORDANCE 
END HARDWARE - NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH GROUND 4.

f’c=3,000 PSI MINIMUM 7 DAY
CURE PERIODS.
AND 0.6 AND GROUT SHOULD DEVELOP THE FOLLOWING STRENGTHS AT THE SPECIFIED
ACCORDANCE WITH ASTM C150. WATER-CEMENT RATIO SHOULD BE BETWEEN 0.4 
GROUT - GROUT MAY BE NEAT-CEMENT OR WITH SAND, WITH TYPE II CEMENT IN 3.

PRIOR TO PRODUCTION NAIL CONSTRUCTION.
5 FEET OF GROUND NAIL.  TESTING SHALL BE CONDUCTED AND ACCEPTED BY THE ENGINEER 
WITH UPPER 10 FEET HAVING ADEQUATE BOND BREAKER TO TRANSFER LOADING TO BOTTOM 
OR AS APPROVED BY THE ENGINEER. VERIFICATION GROUND NAILS TO BE INSTALLED FULL DEPTH 
CONTRACTOR TO INSTALL 3 VERIFICATION TESTS AT LOCATIONS DESIGNATED IN PLANS 2.

ASTM A-934 (PURPLE COATING).
WITH A MINIMUM YIELD STRENGTH OF 90 KIPS.  BARS SHALL BE EPOXY COATED PER 
GROUND NAILS-ASTM A 519, HOLLOW INJECTION BAR, MINIMUM 1-�INCH (38mm) BAR 1.

GRANULAR ON-SITE SOIL     37   10     115   2261 
                           (DEG)  (PSF)   (PCF)   (lb/ft)
                                  c             Q

THE FOLLOWING VALUES HAVE BEEN USED FOR DESIGN PARAMETERS:1.

AT THE BOTTOM LIFT, CONSTRUCT GEOCOMPOSITE STRIP DRAINS AS SHOWN ON THE DRAWINGS.8.

STRENGTHS, REPEAT CONSTRUCTION SEQUENCE TO THE BOTTOM OF THE WALL.
ONCE THE GROUT AND SHOTCRETE OF THE CURRENT LIFT HAVE ATTAINED 50% OF THEIR SPECIFIED 7.

COVERAGE FOR THE GROUND NAIL AND END HARDWARE.
VOID BEHIND THE PLATE. HAND TIGHTEN THE NUT. APPLY ADDITIONAL SHOTCRETE TO ATTAIN MINIMUM 
SHOTCRETE IS STILL WET, EMBED THE PLATE INTO THE SHOTCRETE SURFACE UNTIL THERE IS NO 
INSTALL THE GROUND NAIL END HARDWARE AFTER THE SHOTCRETE HAS BEEN INSTALLED. WHILE THE 6.

BORE HOLE ABOVE THE GROUT LINE. COLD WEATHER PROTECTION MEASURES MAY BE NECESSARY.
MINIMUM COVERAGES SPECIFIED HEREIN. GIVE SPECIAL ATTENTION TO FILLING THE VOID IN THE 
INSTALL SHOTCRETE TO THE MINIMUM THICKNESS SHOWN ON THE DRAWINGS AND TO ATTAIN THE 5.

NECESSARY.
THE DRAWINGS.  USE PLASTIC CHAIRS TO HOLD THE WELDED WIRE MESH AWAY FROM THE SOIL AS 
INSTALL STRIP DRAINS, WELDED WIRE MESH, WALERS AND VERTICAL BEARING BARS AS SHOWN ON 4.

HOLES SHALL NOT BE LEFT OPEN OVERNIGHT FOR COMPLETION DURING A SUBSEQUENT SHIFT.
DRILLING, NAIL PLACEMENT AND GROUTING SHALL OCCUR WITHIN THE SAME WORK SHIFT.  DRILL 
AND THE ENGINEER SHOULD BE NOTIFIED.  THE COMPLETE GROUND NAIL INSTALLATION, INCLUDING 
IS RE-ESTABLISHED. IF GROUT RETURN DOES NOT RE-ESTABLISH, THE BAR SHALL BE REMOVED
ADVANCEMENT SHOULD BE STOPPED AND GROUT PUMPING SHALL CONTINUE UNTIL GROUT RETURN
SHALL BE OBSERVED AT THE SURFACE.  IF LOSS OF GROUT CIRCULATION OCCURS, DRILLING
THE DRILL HOLE SHALL BE GROUTED CONTINUOUSLY DURING DRILLING.  CONTINUOUS GROUT FLOW3.

OF THE WALL. THE TOLERANCE FOR GROUND NAIL LOCATIONS SHALL BE 6 INCHES.
OF THE TOP OF THE WALL. THE BOTTOM ROW OF NAILS SHALL BE WITHIN 2 FEET OF THE BOTTOM 
AS GROUND NAIL IS DRILLED/INSERTED. THE TOP ROW OF GROUND NAILS SHALL BE WITHIN 2.5 FEET 
NAILS AT THE SPACINGS AND TO THE LENGTHS SHOWN ON THE PLANS.  INJECT GROUT CONTINUOUSLY
PROVIDE A PRODUCTION NAIL LOCATION PLAN TO THE ENGINEER FOR REVIEW.  INSTALL GROUND 2.

THE EXISTING SHOTCRETE.
NAILS. CARE SHOULD BE TAKEN DURING EXCAVATION THAT NO GROUND IS LOST FROM BEHIND 
FLASH COAT SHALL BE USED TO TEMPORARILY STABILIZE EXCAVATION PRIOR TO DRILLING GROUND 
A TEMPORARY STABILIZING BERM OR PLACEMENT OF A SACRIFICIAL REINFORCED SHOTCRETE
GROUND CONDITIONS ARE ENCOUNTERED, GROUND NAILS SHALL BE DRILLED AND INSTALLED THROUGH 
BEDROCK MAY BE ENCOUNTERED AT ANY DEPTH OF THE EXCAVATION OR DURING DRILLING. IF SLOUGHING 
EXCAVATE ONE LIFT TO A MAXIMUM DEPTH OF FIVE (5) FEET. BOULDERS, COBBLES AND/OR 1.

WITH ENGINEER PRIOR TO ORDERING MATERIALS.
OF THE AREA OF WIRE MESH USED IN ANY OVERLAPS. CONTRACTOR TO VERIFY QUANTITIES 
MESH WILL BE MEASURED AND PAID BY THE SQUARE FOOT COMPLETED IN PLACE EXCLUSIVE 3.

ACCORDANCE WITH ASTM A 975-97(2003) PER PVC COATED GABION CHARACTERISTICS.
OF THE SLOPE PROTECTION WIRE MESH AS SHOWN IN THE PLANS AND SHALL BE IN 
WIRE SHALL BE SUPPLIED IN SUFFICIENT QUANTITY FOR SECURELY FASTENING ALL EDGES
LACING WIRE AND FASTENERS.  LACING WIRES, FASTENERS, TIES, CLIPS, AND CONNECTING2.

FINAL APPROVAL.
ASTM A 641 FOR SOFT TEMPER STEEL.  CONTRACTOR SHALL SUBMIT SAMPLE COLOR FOR 
MESH WIRE DIAMETER SHALL BE 2.7 MM AND HAVE A TENSILE STRENGTH OF 75 KSI PER 
NETTING, ZINC AND PVC COATED IN ACCORDANCE WITH ASTM A975-97 (2003).  THE MINIMUM
WIRE MESH.  WIRE MESH FOR FINAL SLOPE SHALL BE 8 X 10 DOUBLE TWIST HEXAGONAL1.
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VERIFICATION GROUND NAIL TEST SETUP
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STABILIZING BERM TO AVOID HITTING GROUND NAILS BURIED IN THE BERM.

FOR SHOTCRETE PLACEMENT.  CONTRACTOR SHALL CAREFULLY EXCAVATE

EXCAVATE STABILIZING BERM TO FINAL WALL FACE EXCAVATION LINE2.

LENGTHS. PRODUCTION NAILS WIL BE BONDED FOR THE FULL NAIL LENGTH.

AND FREE STRESSINGVERIFICATION NAILS WILL HAVE BONDED, UNBONDED1.

NOTES:

SHALL PROPOSE SYSTEM TO ENGINEER.

OR BEARING FAILURE. IF TEST SETUP IS NOT ADEQUATE FOR TEST, CONTRACTOR

SHALL BE SUFFICIENT TO COMPLETE THE TEST WITHOUT EXCESSIVE DEFLECTION

THE TEST SUPPORT SYSTEM (EG. CRIBBING, CHAIRS, BEARING PLATES, ETC.)2.

SEE SPECIFICATIONS FOR TESTING REQUIREMENTS.1.
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datum. 
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Project Coordinates Northing US Survey Feet = (State Plane Coordinate 

NAD ’83(92) datum. 

plane coordinates to project coordinates. The CHARN is based on the 

in the Northing and 1,000,000sft in the Easting after converting from state 

1.0003911506. The resulting project coordinates are truncated by 3,000,000sft

used to modify the coordinates from state plane to project coordinates is
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FOR BURIED UTILITY INFORMATION

CENTER OF COLORADO (UNCC)

UTILITY NOTIFICATION

www.uncc.org

(or 1-800-922-1987)

CALL 811

BEFORE YOU DIG

THREE (3) BUSINESS DAYS

GROUND NAIL WALL SPECIAL NOTES

 

GENERAL NOTES GROUND NAIL WALL CONSTRUCTION SEQUENCE

 

v g

v
g
c

Qd

d

BOND STRESS (ALLOWABLE)
DESIGN SHEAR RESISTANCE 
UNIT WEIGHT
COHESION
ANGLE OF INTERNAL FRICTION

 

WIRE MESH

N DENOTES NON-COATED REINFORCING STEEL.3.

UNLESS OTHERWISE NOTED.
ALL STEEL SHALL BE EPOXY-COATED OR GALVANIZED2.

IN FRONT OF THE FACING.
SLOPE STABILIZATION SYSTEM THAT WILL BE BACKFILLED 
GROUND NAIL WALL IS INTENDED AS AN EMBANKMENT1.

SUBMIT TO THE ENGINEER FOR REVIEW AND APPROVAL.
PROFILES USING THE FIELD SURVEY INFORMATION AND
THE CONTRACTOR SHALL MODIFY THE PLAN WALL C.

SHOWN ON THE PLANS.
CONFIRM THE LINES, GRADES, AND EXCAVATION LIMITS B.

SURVEY THE LAYOUT LINE AND TOP OF WALL LINE.A.

PRIOR TO BEGINNING EXCAVATION FOR THE GROUND NAIL WALL, THE CONTRACTOR SHALL:5.

GROUND NAIL LENGTHS SHOWN ON THE PLANS ARE THE MINIMUM LENGTHS REQUIRED.4.

DESIGN.
THE BOND STRENGTHS (Q ) SHOWN ON THE PLANS ARE THE MINIMUM ASSUMED FOR3

DISCRETION.
CONFLICTING UTILITIES MAY REQUIRE GROUND NAIL WALL REDESIGN, AT ENGINEER’S 
THE CONTRACTOR IS RESPONSIBLE FOR FIELD LOCATING ALL NEARBY UTILITIES. 2.

BELOW THE GROUND NAIL WALL DURING CONSTRUCTION.
THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING SLOPE STABILITY ABOVE AND 1.

SNOW AVALANCHES OR LARGE DEBRIS FLOW EVENTS. 

THE DESIGN LIMITS OF THE MESH SYSTEM INCLUDING, BUT NOT LIMITED TO, EXTREMELY WET 

ENSURE THE DESIRED PROTECTION LEVEL IS NOT DEGRADED BY IMPACT DAMAGE WHICH EXCEEDS 

PERIODIC INSPECTION AND MAINTENANCE OF ROCKFALL MITIGATION FEATURES IS NECESSARY TO 

FACILITIES FROM SUCH EVENTS, IS ASSESSED IN THE DESIGN. 

OF PROBABILITY OF A ROCKFALL AT ANY SPECIFIC LOCATION, NOR THE RISK TO PEOPLE OR 

FEATURES IN IDENTIFIED RISK AREAS.  CONSEQUENTLY, NEITHER THE ROCKFALL HAZARD IN TERMS 

PROPERTY LOSS CAN BE REDUCED BY THE USE OF PROPERLY DESIGNED ROCKFALL MITIGATION 

ENGINEERING PRINCIPLES TO A RANGE OF ROCKFALL DYNAMICS, THE RISK OF INJURY AND 

THE SAFETY OF INDIVIDUALS AND PROPERTY. HOWEVER, BY THE APPLICATION OF SOUND 

DYNAMICS, ROCKFALL CANNOT BE PREDICTED AND IS NOT AN EXACT SCIENCE THAT GUARANTEES 

AND/OR EARTHQUAKES.  BECAUSE OF THE MULTIPLICITY OF FACTORS AFFECTING ROCKFALL 

ARE NOT LIMITED TO, FACTORS SUCH AS ANIMAL, HUMAN, CONSTRUCTION, ENVIRONMENTAL, WEATHER, 

ROCKFALL AND ROCKFALL EVENTS ARE SPORADIC AND UNPREDICTABLE.  CAUSES CAN INCLUDE, BUT 

GROUND NAIL WALL DESIGN PARAMETERS

LIMITATIONS FOR ROCKFALL SYSTEM

GROUND NAIL WALL

ACCORDANCE WITH SPECIAL PROVISIONS.
STRIP DRAINS CONSIST OF 12" WIDE DIMPLED CORES WRAPPED IN GEOTEXTILE IN 9.

          FY=60,000 PSI
WALERS AND VERTICAL BEARING BARS SHALL BE IN ACCORDANCE WITH ASTM A615.8.

 FY=65,000 PSI
WELDED WIRE MESH SHALL BE IN ACCORDANCE WITH ASTM A185.7.

FACE EXPOSED TO SOIL - 3"
FACE EXPOSED TO WEATHER - 2"

AND NAIL END HARDWARE SHOULD BE AS FOLLOWS:
UNLESS OTHERWISE NOTED ON THE PLANS, MINIMUM COVER OF SHOTCRETE REINFORCEMENT 6.

SHOTCRETE - IN ACCORDANCE WITH CDOT REVISED SECTION 641.5.

EPOXY COATED IN ACCORDANCE WITH ASTM A934.
WITH ASTM A36, GRADE 36. ALL NUTS, WASHERS AND BEARING PLATES SHALL BE
NAIL MANUFACTURER’S RECOMMENDATIONS. BEARING PLATE SHALL BE IN ACCORDANCE 
END HARDWARE - NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH GROUND 4.

f’c=3,000 PSI MINIMUM 7 DAY
CURE PERIODS.
AND 0.6 AND GROUT SHOULD DEVELOP THE FOLLOWING STRENGTHS AT THE SPECIFIED
ACCORDANCE WITH ASTM C150. WATER-CEMENT RATIO SHOULD BE BETWEEN 0.4 
GROUT - GROUT MAY BE NEAT-CEMENT OR WITH SAND, WITH TYPE II CEMENT IN 3.

PRIOR TO PRODUCTION NAIL CONSTRUCTION.
5 FEET OF GROUND NAIL.  TESTING SHALL BE CONDUCTED AND ACCEPTED BY THE ENGINEER 
WITH UPPER 10 FEET HAVING ADEQUATE BOND BREAKER TO TRANSFER LOADING TO BOTTOM 
OR AS APPROVED BY THE ENGINEER. VERIFICATION GROUND NAILS TO BE INSTALLED FULL DEPTH 
CONTRACTOR TO INSTALL 3 VERIFICATION TESTS AT LOCATIONS DESIGNATED IN PLANS 2.

ASTM A-934 (PURPLE COATING).
WITH A MINIMUM YIELD STRENGTH OF 90 KIPS.  BARS SHALL BE EPOXY COATED PER 
GROUND NAILS-ASTM A 519, HOLLOW INJECTION BAR, MINIMUM 1-�INCH (38mm) BAR 1.

GRANULAR ON-SITE SOIL     37   10     115   2261 
                           (DEG)  (PSF)   (PCF)   (lb/ft)
                                  c             Q

THE FOLLOWING VALUES HAVE BEEN USED FOR DESIGN PARAMETERS:1.

AT THE BOTTOM LIFT, CONSTRUCT GEOCOMPOSITE STRIP DRAINS AS SHOWN ON THE DRAWINGS.8.

STRENGTHS, REPEAT CONSTRUCTION SEQUENCE TO THE BOTTOM OF THE WALL.
ONCE THE GROUT AND SHOTCRETE OF THE CURRENT LIFT HAVE ATTAINED 50% OF THEIR SPECIFIED 7.

COVERAGE FOR THE GROUND NAIL AND END HARDWARE.
VOID BEHIND THE PLATE. HAND TIGHTEN THE NUT. APPLY ADDITIONAL SHOTCRETE TO ATTAIN MINIMUM 
SHOTCRETE IS STILL WET, EMBED THE PLATE INTO THE SHOTCRETE SURFACE UNTIL THERE IS NO 
INSTALL THE GROUND NAIL END HARDWARE AFTER THE SHOTCRETE HAS BEEN INSTALLED. WHILE THE 6.

BORE HOLE ABOVE THE GROUT LINE. COLD WEATHER PROTECTION MEASURES MAY BE NECESSARY.
MINIMUM COVERAGES SPECIFIED HEREIN. GIVE SPECIAL ATTENTION TO FILLING THE VOID IN THE 
INSTALL SHOTCRETE TO THE MINIMUM THICKNESS SHOWN ON THE DRAWINGS AND TO ATTAIN THE 5.

NECESSARY.
THE DRAWINGS.  USE PLASTIC CHAIRS TO HOLD THE WELDED WIRE MESH AWAY FROM THE SOIL AS 
INSTALL STRIP DRAINS, WELDED WIRE MESH, WALERS AND VERTICAL BEARING BARS AS SHOWN ON 4.

HOLES SHALL NOT BE LEFT OPEN OVERNIGHT FOR COMPLETION DURING A SUBSEQUENT SHIFT.
DRILLING, NAIL PLACEMENT AND GROUTING SHALL OCCUR WITHIN THE SAME WORK SHIFT.  DRILL 
AND THE ENGINEER SHOULD BE NOTIFIED.  THE COMPLETE GROUND NAIL INSTALLATION, INCLUDING 
IS RE-ESTABLISHED. IF GROUT RETURN DOES NOT RE-ESTABLISH, THE BAR SHALL BE REMOVED
ADVANCEMENT SHOULD BE STOPPED AND GROUT PUMPING SHALL CONTINUE UNTIL GROUT RETURN
SHALL BE OBSERVED AT THE SURFACE.  IF LOSS OF GROUT CIRCULATION OCCURS, DRILLING
THE DRILL HOLE SHALL BE GROUTED CONTINUOUSLY DURING DRILLING.  CONTINUOUS GROUT FLOW3.

OF THE WALL. THE TOLERANCE FOR GROUND NAIL LOCATIONS SHALL BE 6 INCHES.
OF THE TOP OF THE WALL. THE BOTTOM ROW OF NAILS SHALL BE WITHIN 2 FEET OF THE BOTTOM 
AS GROUND NAIL IS DRILLED/INSERTED. THE TOP ROW OF GROUND NAILS SHALL BE WITHIN 2.5 FEET 
NAILS AT THE SPACINGS AND TO THE LENGTHS SHOWN ON THE PLANS.  INJECT GROUT CONTINUOUSLY
PROVIDE A PRODUCTION NAIL LOCATION PLAN TO THE ENGINEER FOR REVIEW.  INSTALL GROUND 2.

THE EXISTING SHOTCRETE.
NAILS. CARE SHOULD BE TAKEN DURING EXCAVATION THAT NO GROUND IS LOST FROM BEHIND 
FLASH COAT SHALL BE USED TO TEMPORARILY STABILIZE EXCAVATION PRIOR TO DRILLING GROUND 
A TEMPORARY STABILIZING BERM OR PLACEMENT OF A SACRIFICIAL REINFORCED SHOTCRETE
GROUND CONDITIONS ARE ENCOUNTERED, GROUND NAILS SHALL BE DRILLED AND INSTALLED THROUGH 
BEDROCK MAY BE ENCOUNTERED AT ANY DEPTH OF THE EXCAVATION OR DURING DRILLING. IF SLOUGHING 
EXCAVATE ONE LIFT TO A MAXIMUM DEPTH OF FIVE (5) FEET. BOULDERS, COBBLES AND/OR 1.

WITH ENGINEER PRIOR TO ORDERING MATERIALS.
OF THE AREA OF WIRE MESH USED IN ANY OVERLAPS. CONTRACTOR TO VERIFY QUANTITIES 
MESH WILL BE MEASURED AND PAID BY THE SQUARE FOOT COMPLETED IN PLACE EXCLUSIVE 3.

ACCORDANCE WITH ASTM A 975-97(2003) PER PVC COATED GABION CHARACTERISTICS.
OF THE SLOPE PROTECTION WIRE MESH AS SHOWN IN THE PLANS AND SHALL BE IN 
WIRE SHALL BE SUPPLIED IN SUFFICIENT QUANTITY FOR SECURELY FASTENING ALL EDGES
LACING WIRE AND FASTENERS.  LACING WIRES, FASTENERS, TIES, CLIPS, AND CONNECTING2.

FINAL APPROVAL.
ASTM A 641 FOR SOFT TEMPER STEEL.  CONTRACTOR SHALL SUBMIT SAMPLE COLOR FOR 
MESH WIRE DIAMETER SHALL BE 2.7 MM AND HAVE A TENSILE STRENGTH OF 75 KSI PER 
NETTING, ZINC AND PVC COATED IN ACCORDANCE WITH ASTM A975-97 (2003).  THE MINIMUM
WIRE MESH.  WIRE MESH FOR FINAL SLOPE SHALL BE 8 X 10 DOUBLE TWIST HEXAGONAL1.
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ACCESS ROAD
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PROPOSED GRADE

WIRE MESH

SLOPE

EXISTING EMBANKMENT

FOR RIPRAP TYPICAL)

(SEE SHEET J-7
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BASIS OF EARTHWORK QUANTITIES

EMBANKMENT BACKFILL

STRUCTURE EXCAVATION

UNCLASSIFIED EXCAVATION

GROUND NAIL WALL

TYPICAL SECTION

ACCESS ROAD STA 2+18 TO STA 2+56

OVERLAP WIRE MESH 2’ MIN.2.

SECTIONS OF WIRE MESH.

FOR ATTACHMENT TO OTHER

WITH 2" MIN. SHOTCRETE

COVERED CONTINUOUSLY

1’ MIN. LENGTH WIRE MESH 1.

NOTE:

1
’
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2’

5’

2
’

5
’
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#4 BEARING BARS

BEARING PLATE

BOTTOM OF WALL

SHOTCRETE PANEL
TYPICAL CONSTRUCTION

WALER BARS
2- #4 CONTINUOUS

DRAIN STRIPS

GEOCOMPOSITE 

#4 CONTINUOUS WALER BARS

BOTTOM OF WALL

#4 BEARING BARS

BOREHOLE

(BAR DIA. + �") 

BOLT HOLE 

MESH

WIRE 

WELDED 

AT NAIL
X 2’-6" CENTERED
BEARING BARS
2 - #4 GRADE 60

INSTALLATION
DURING DRILLING AND
GROUT CONTINUOUSLY

DAYLIGHT STRIP DRAIN

STRIP DRAIN

(ROUGH SCREED FINISH)
SHOTCRETE

PLATE
BEARING

BEHIND PLATE
@ 6" O.C. CONTINUOUS
WALER BARS (2) #4 BARS

3" DRILL BIT

NAIL GROUT

EXISTING GROUND

REINFORCEMENT BARS
WELDED WIRE FABRIC &

WIRE MESH

ASTM A123 COATING
MANUFACTURER WITH
CENTRALIZERS PER

EPOXY-COATED ASTM A-934
BAR 1�"(38mm)
HOLLOW INJECTION

SUCH AS GRANITE
MATERIALS AND RUBBLE
SANDY TO STRONG ROCK
ABLE TO DRILL THROUGH
DRILL BITS SHALL BE

NAIL HEAD
3" COVER OVER
TO PROVIDE MINIMUM
FINAL SHOTCRETE

HOLLOW INJECTION BAR
1�"(38mm) 

WELDED WIRE FABRIC
4" X 4", W4.0 X W4.0
1 LAYER OF

GROUND NAIL

GROUND NAIL

GROUND NAIL WALL
BOTTOM OF 

BOTTOM OF GROUND NAIL WALL

(EPOXY COATED)
HEX NUT WITH WASHER

(EPOXY COATED)

BEARING PLATE

(EPOXY COATED)

GRADE 36

(8" X 8" X �")

BEARING PLATE

#4 WALER BARS

WALL LAYOUT LINE

WIRE MESH

APPLICATION
AFTER SHOTCRETE
BEARING PLATES
WET SET ALL

SUCH AS GRANITE
MATERIALS AND RUBBLE
SANDY TO STRONG ROCK
ABLE TO DRILL THROUGH
DRILL BITS SHALL BE

SUCH AS GRANITE
MATERIALS AND RUBBLE
SANDY TO STRONG ROCK
ABLE TO DRILL THROUGH
DRILL BITS SHALL BE

LENGTH OF 14"
MINIMUM SPLICE

STWStaff Bridge Branch-Unit 0221

BEARING PLATE DETAILTYPICAL STRIP DRAIN DETAIL

FACING PANEL REINFORCEMENT

TYPICAL SHOTCRETE

REINFORCEMENT - END OF  WALL (NOTE 1)

TYPICAL SHOTCRETE FACING
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3" CLR (MIN.)

(SEE NOTE 2)
3’ (MAX)

(
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3
"
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.

1:1

GIVEN BY NAIL SPACING
Sh 5’ OR 10’ (TYP.)
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MIN.

8"

A

A’
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.

3
"

4"

4
"

GROUND NAIL LENGTH

BOTTOM ROW OF GROUND NAILS

TYPICAL REINFORCEMENT

FOR WALL FACE.

THE MINIMUM SHOTCRETE THICKNESS IS 8 IN.3.

OF WALL.

EACH ROW OF GROUND NAILS AT END

MAXIMUM EDGE DISTANCE OF 3 FT FOR2.

BEYOND THE GROUND NAILS.

SHOTCRETE FACING, INCLUDING THE FACING

SHALL BE INSTALLED THROUGHOUT THE ENTIRE

REINFORCEMENT OF THE SHOTCRETE FACING1.

NOTES:

SECTION A-A’

GROUND NAIL CROSS 

TYPICAL GROUND NAIL DETAIL

GROUND NAIL DETAILS

15°

EXPOSED TO GROUND.

3" MIN. COVER ON ALL REINFORCING4.

2’ OVERLAP

1
’

2
’ O

V
E
R
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P

1
’

3" CLR
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TEST NAIL

HYDRAULIC RAM JACK

REFERENCE PLATE

(OPTIONAL)

LOAD CELL

BEARING PLATES

INDEPENDENT OF WALL.

ATTACH TO SUPPORTS 

MINIMUM TWO DIAL GAUGES;

STEEL BEARING PLATE

RIGID SUPPORT TO PREVENT EXCESSIVE MOVEMENT

WELDED WIRE FABRIC

SHEET DRAIN

GEOCOMPOSITE

PREVIOUSLY INSTALLED NAIL

BURIED IN BERM

GEOCOMPOSITE SHEET DRAIN

1:1 (TYP.)

EXCAVATION LINE

FINAL WALL FACE

FREE STRESSING LENGTH

SHOTCRETE FACING

REINFORCED

GROUT

IN STABILIZING BERM

INSTALL NAIL THROUGH DRILL HOLE

SEE NOTE 2 BELOW.

STABILIZING BERM,

GROUND NAIL TESTING NOTES:

TEMPORARY STABILIZING BERM

NAIL INSTALLATION THROUGH

(USE IN CASE OF SLOUGHING GROUND)

T
O
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E
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D
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E
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M
P

BONDED LENGTH

12"

1
2
 
I
N
. 
(

M
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N
.)

UNBONDED LENGTH 

GROUND NAIL DETAILS

1

1

VERIFICATION GROUND NAIL TEST SETUP

5 FT
9 FT

STABILIZING BERM TO AVOID HITTING GROUND NAILS BURIED IN THE BERM.

FOR SHOTCRETE PLACEMENT.  CONTRACTOR SHALL CAREFULLY EXCAVATE

EXCAVATE STABILIZING BERM TO FINAL WALL FACE EXCAVATION LINE2.

LENGTHS. PRODUCTION NAILS WIL BE BONDED FOR THE FULL NAIL LENGTH.

AND FREE STRESSINGVERIFICATION NAILS WILL HAVE BONDED, UNBONDED1.

NOTES:

SHALL PROPOSE SYSTEM TO ENGINEER.

OR BEARING FAILURE. IF TEST SETUP IS NOT ADEQUATE FOR TEST, CONTRACTOR

SHALL BE SUFFICIENT TO COMPLETE THE TEST WITHOUT EXCESSIVE DEFLECTION

THE TEST SUPPORT SYSTEM (EG. CRIBBING, CHAIRS, BEARING PLATES, ETC.)2.

SEE SPECIFICATIONS FOR TESTING REQUIREMENTS.1.
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