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h lTechnology Overview





Original vessel developed by the British during war time.





Launched Nails







Traditional Soil NailSuperNail®

GroutGrout
Galvanization
Steel
Epoxy



Pullout Test Results - SandPullout Test Results Sand

Pressure Grouted Nails

Hollow NailsHollow Nails

1. Average bond = 3.1 psi (ungrouted); 11.5 psi 
(grouted)
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Parking Lot 6, TOSVg







Case Study – Route 621, VACase Study  Route 621, VA





































Carroll County, VA ‐ SR‐765 
k l d ( )Emergency Rock Slide Repair (VDOT)



• Drilled into the boulders and injectedDrilled into the boulders and injected

an Expansive Demolition Agent



• Left overnight the expansive agent 
breaks the block into manageable piecesg p

• VDOT was able to haul off the broken 
boulders



3 Repair Options

1. Retaining Wall Buttress

2. Post‐Tensioned Rock Bolts

3 Ignore / Clear Rock from Roadway3. Ignore / Clear Rock from Roadway



Joint Set I – Blue
Joint Set II – Red
J i t S t III GJoint Set III - Green

A‐A’

B‐B’

A‐A’
HD = 124.8’
VD = ‐7.8’

B‐B’
HD = 38.8’
VD = ‐33.3’VD    7.8

SD = 125.1’
INC = ‐3.6O

AZ = 228.7O

VD    33.3
SD = 51.1’
INC = ‐40.7O

AZ = 279.0O

Site Survey:
•Skip Watts –Radford University

•Brendan Fisher – Fisher & Strickler Rock Engineering



C‐C’
D‐D’

C‐C’
HD = 6.8’

D‐D’
HD = 3.4’

Site Survey:
J i b bl d bl i l 40 dVD = ‐16.2’

SD = 17.5’
INC = ‐67.8O

AZ = 220.8O

VD = ‐10.4’
SD = 10.9’
INC = ‐71.6O

AZ = 207.9O

•Joint between unstable and stable material ‐ 40 deg

•Upslope Distance – 50 feet



F‐F’
G‐G’

E‐E’
H‐H’I‐I’

E‐E’
HD = 99’
VD = ‐15’

F‐F’
HD = 7.8’
VD = ‐4.6’

G‐G’
HD = 1.4’
VD = ‐5.7’

H‐H’
HD = 22.4’
VD = ‐19.6’

I‐I’
HD = 31’
VD = ‐30’

SD = 100’
INC = ‐8.5O

AZ = 227.4O

SD = 9.1’
INC = ‐29.9O

AZ = 97.6O

SD = 5.9’
INC = ‐76.2O

AZ = 128.7O

SD = 29.8’
INC = ‐41.2O

AZ = 319.5O

SD = 43’
INC = ‐44.4O

AZ = 264.3O



Grade Beam Example:
Washington State Unstable rock at slope crest

# 20; Grade 150 ksi bars.  1 m 
stickup above existing ground 
placed on a max. 3m spacing.1 to 2 m

Concrete reinforced with continuous 
#6 bars on a 0.4 m spacing 
perpendicular to the #20 bars. 

Min. 2m

Existing rock cut

Min. width 2m

Grade Beam Concepts:p
• Fisher and Strickler Engineering

• Used by WSDOT Grade Beam Design Allowed Our Crews to
Work Safely Under Stabilized Material 



Grade Beam Example:
Washington State



Grade Beam Example:
Washington Stateg





Construction:
•150 L F of Repair•150 L.F. of Repair
•8’ anchors w/ 5’ drilled into stable material
•4‐ft Tall on Ends – 7‐ft Tall in the Center



Shotcrete:
Pl d i 12 i h lif• Placed in 12‐inch lifts

• Reinforced with Rebar and WWM









Case Study – I‐75, TNCase Study  I 75, TN







































Questions?Questions?

www.soilnaillauncher.com


