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Construction Sequence/Work Schedule: Shotcrete Mix Design: 
• NCDOT or its contractor will clear, excavate, haul off excavated material, provide traffic control and #57 stone for GCS ® Wall

Backfill.
• GSI will provide and install the specified soil nails and surface treatment per the construction documents.

Shotcrete shall comply with the requirements of ACI 506.2, "Specifications for Materials, Proportioning and Application of 
Shotcrete", except as otherwise specified. Shotcreting consists of applying one or more layers of concrete conveyed through a 
hose pneumatically projected at a high velocity against a prepared surface. 

Size and Spacing of Nalls: 
• GSI will mark the locations of the proposed soil nails with survey marking paint.
• The Soil Nails will be injected with grout. The grout will be a Type I,11,or Ill Portland Cement. The water/cement ratio will be

0.40 to 0.60. No additional aggregate or admixtures will be added to the grout.

The wet-mix process consists of thoroughly mixing all the ingredients, introducing the mixture into the delivery equipment and 
delivering it, by positive displacement, to the nozzle. Air jets the wet-mix shotcrete from the nozzle at high velocity onto the 
surface. 

Facing and Drainage System: 
• Drain strips will be provided and installed between the soil nails every 4-feet along the face of the excavation. The drain strips

shall be placed with the geotextile side against the ground. Drain strips will be continuous and any splices shall be made
with a one-foot minimum overlap such that the flow of water is not impeded. Drain strips shall extend beyond the face of the
shotcrete at the downhill face.

Reinforcing Steel Placement: 
• Welded wire fabric will be placed along the face of the excavation with a separation of approximately 2 inches between the

wire fabric and the soil.
• No. 4 Rebar will be tied to the wire fabric. Vertical bars will extend for approximately 24 inches and the horizontal bars will be

continuous (with overlap splices) in the shotcrete.

Bearing Plate Placement: 
• 8" x 8" x 3/8" Steel Bearing Plates will be placed over the nails and attached either with a hex nut or by welding to the nail to

secure the wire mesh and rebar during shotcrete placement. If the soil nails extend beyond the hex nuts or welded plates,
they will be trimmed using a gas powered demolition saw.

Shotcrete Application: 
• Shotcrete will be placed from the lower part of the area upwards to prevent accumulation of rebound. The nozzle will be

oriented a proper distance from and approximately perpendicular to the working face so that rebound will be minimal and
compaction will be maximized. Care will be taken while encasing reinforcing steel and mesh to keep the front face of the
reinforcement clean during placement operations, so that shotcrete builds up from behind, to encase the reinforcement and
prevent voids or pockets from forming.

GSI Employee Certifications: 
• ACI Shotcrete Nozzlemen Certification
• 10-hour Occupational Safety and Health Training Course in Construction Safety & Health
• American Red Cross Standard First Aid Training
• American Red Cross Bloodborne Pathogens Training: PDT
• Erosion Control Supervisor Training

House Keeping: 
• The site will be organized and clear of any trash or debris. All trash will be placed in a proper container and removed at the

end of each work day.

Safety: 
• All safety plans for lifting, hearing, dust control, PPE etc. are in place and will be followed accordingly. PPE will include

safety vest, steel toed shoes, hard hat, safety glasses, ear plugs, and gloves.
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General Notes 

Material 
¾" Rock 
Sand 
Cement 
Water 
Fly Ash 

Weight per Cubic Yard 
650Ibs 

1800 Ibs 
750 Ibs 
300 Ibs 
150 lbs 

Air Entrainment 6% (1.6 cubic feet) 

0.40 to 0.50 water/cement ratio 

Grout Mix Design: 

Water/Cement Ratio= 0.5 

(Batch Weight Per Cubic Yard) 
Material Weight 
Cement 2061 lbs 
Water 1030.5 lbs 
Total 

(Per 94# Bag of Cement) 
Material Weight 
Cement 94 lbs 
Water 47 lbs 
Total Volume 

Projec t No./Code: 

Sc ale: 

Volume 
10.5 Cubic Feet 
16.5 Cubic Feet 
1 Cubic Yard 

Volume 
0.48 Cubic Feet 
0.75 Cubic Feet 
1.23 Cubic Feet 

other organization without specific l----+--------------l----r.p;:ro::;je::ct�:------------,.L-=-oc::o:;ti::on:-:-:--------7 
authorization by GeoStabilization Guntertown Road Slide #1 Madison County-North Carolina 1-------------1International. (GSI). The design is only Shee t No.: 

21.9 bags (94#) 
123.5 gallons 

1 bag (94#) 
5.6 gallons 

valid if constructed and supervised by r-----r--------------r----i�o-a-te-: ---------------�
D
-ra_w_n_

By
_: ----..-

C
-
h
-ec- k-ed_ By

_:_--l
2 

6ieo!!itabilization International 

GSI or its authorized subcontractor. 1-----+--------------+-----i August 30, 2013 VD NRB 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

www .geostabilization.com FOR INFORMATION ONLY



Guardrail, Installed 
By Others 

II Note: Main Area Stabilization· 85 L.F. II 

35• Min. -1--------i 

Geosynthetic Reinforcement 
Win FAB 200W or Equivalent 

Varies 
GCS® Wall Using 
Split Faced Block 

1.0' 

. ·. ,_.- "-;/, ' 
'. / '/ 

" /�,,· ·'/ ·. 

'<'(:-.,:_ ,:-. 
'• ,' ', ,/ >, 

. '·. / '� .-<., ', 
. -✓�<- '<· '.'

·y;>��\
<

'.
_V/:--:::,/-.'•, .. /, 

·_--·)<>,y,>< ·-> 
·< / ,,., //(·, <<·, -y._, 

/ ;, ,,, ' 
)'/ /, /"/ 

�-·<' 
<:--··' 

l� :.,�-..� � ._,.,. 

/"' 
------------ - ----------------

::,,;:""' ------------- -- ----------------- ..,.,,_-:,_, 
"' � � ;;_"!/ ------------ - --------------
-(/2'y/� ,' - ----------

-----------------
....._ _____ Self-Drilling SuperNail®, Typ. ------------

ield verify bedrock 

1 
30", Typ.� 

Notto Scale 

This drawing is furnished solely for the L__ __ �S::::_:_h:..::e::...:::..:et:........;R:..:..:e:::..v..:..:..:i s=:..;_i o;:::..;,_n;___
r--; 

15° +/. 5° , Typ. 

Project No./Code: 

13-lS0NCuse of or in connection with this project 
�Oo�t:::,

e:
_---'-

----------
-+

By
-'-:-1 T yp j Ca I Cr OS s- Se Ct i On Sand the proprietary information shown 916113 _ Added 2 rows of soil nails w/shoterete VO Seale: 

6-in Nominal 
Reinforced Shotcrete 

other organization without specific Project: 
c 1 

Existing Road 
Surface 

Notes: North Wing Wall -20 L.F. 
South Wing Wall-15 L.F . 

Notto Scale 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 

hereon is not to be transmitted to any
[������1��

.:::

to��m�a�i_:n�r�e;p=a�irja�re�atity�p--i�e--a�I �s�e:..e�ti�o-n�-===r===1h;��------------�Loe�a�t�io;;;n:���-=�-:---, As Shown 

I
' ..- Made mleropile eap rectangular at slope. 

G t t R ad Slide #1 Madison County L----------1 authorization by GeoStabilization un er own ° 
North Carolina Sheet No.: 1 · International. (GSI). The design is only 

lieo!itabilization International Drown By: Cheeked By: 3 
valid if constructed and supervised by L----1-------------;-----1 Dote: 

August 30, 2013 VD NRB 

F: 970.245.7737 
www .geostabilization.com 

GSI or its authorized subcontractor. 
FOR INFORMATION ONLY



Geocomposite Drain Strip 

0 

T
0 0 0 o ·

% 
3', Typ. 4', typ 

� � [¥ � � 

l,H� 
,· 1/. 

12' 

/. 

0 0 0 0 0 0 0 

/ I' 
% 

I'. 
., 

/; , 

� 
, 

� � � 
? � � % � Extend Geocomposite Drain Strip 

·, 
;, 

� 

,<; � �f 
; 

Elevation View - Main Re air Area 
Notto Scale 

t- 4', typ, 7
Geocomposite Drain Strip 

0 0 

10' 

0 

0 

I- 4',typ -l
Elevation View - Win Walls 
Not to Scale 

3', Typ. 

\_ 

0 

Extend Geocomposite Drain Strip 
Below Shotcrete Wall, typ. 

This drawing is furnished solely for the Sheet Revision Project No./Co de:
use of or in connection with this project Dote: 
and the proprietary information shown r--:-:-::-:-:--:----t-----------j....:

By
�

:
� 

hereon is not to be transmitted to any 1"'9_/_5"--/1_3_t---Ad_d_e d_2_ro..:...w.....:s_o:..:.f.....:s:..:.o i::...I .:.:.na:::il::.s .::.w!..:/ s:::h:=ot:,:cr:,:et:::e-4-VO::::__j Elevation Views 
13-180NC

other organization without specific 1 
__ T

_t_o _m_a
:...
in

____:
re

.::..pa:..:.i r_a
::.

re
.:.:
a
:....:!ty�pi=ca::.,I -=se::c:::tio:,:n::....· -+--h;.;:;:;:::;:--------------,-:---::---------_j S

ca

l
e

: 
authorization by GeoStabilization 

Project: Location : As Shown 

I'• International. (GSI). The design is only t---+------------_J_--l Guntertown Road Slide #1 Madison County 
t-------------l c '

,
. 

Below Shotcrete Wall to bottom 
of GCS® Wall, typ. 

valid if constructed and supervised by c=====��========================jt=��::;::---------------+,,...---N�ort�h�C�a�r�oli�'n�a� __ j S
heet No.:

GSI or its authorized subcontractor. , 
Dote: 

August JO, 2013 
Drawn By : Checked By : 4 lieo!it:abilization International 

VD NRB 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

www .geostabilization.com FOR INFORMATION ONLY



(2) 24" Long No. 4 Grade 60 bars
Vertical Each Side of Nail 

(2) Continuous No. 4 Grade 60 bars
Horizontal 

8" x 8" x 3/8" A36 Steel Plate 

t---
-----

Hex Nut 

<1 

4 x 4 • W2.9 x W2.9 Welded Wire Fabric 
(ASTMA185) 

rade 60 Walers --------- a. 
24" -Vertical I'---._ : 

No.4G 

I'-

No. 4 Grade 60 Walers 
Continuous - Horizontal 

1-+·-r-:---- 1-+-+,--: + 

_L---... 
8" x 8" x 3/8' A36 Steel Plate-

1-----+-t--r---r--t-

,�-< 185) 
4 x 4 - W2.9 x W2.9 Welded Wire Fa 

(ASTMA 

Len'IJ•k 
U/PefP/ 1an

µ 
..l 

--

. 
--.-

+ �-

� 
i· 
"t· 

j 

i� r-+-+--+�--�--+-r-- i- )·-·-�--+-

� 
24" 

-:=+=- ·--<--+- ·-+-'-·1·-!-,(::::J 

. 

.-

.• 

-··�

�~ � 

Nail Head Detail 
Notto Scale 

3,000 psi Neat Cement Grout 

6" Norn. -4,000 psi Shotcrete 
Undisturbed Gun Finish 

This drawing is furnished solely for the Sheet Revision
use of or in connection with this project Date: 
and the proprietary information shown r----+-------------0

By
�: _J 

Self-Driller/Su erNail® Detail 
Not to Scale 

Project No./Code: 

Self-Drilling SuperNail ® Detail 
hereon is not to be transmitted to any t----+-------------+-� 
other organization without specific ,---t-------------+--t;;:::;:;:;:-------------,.----:'.:-----------J S

ca
l
e

: 

authorization by GeoStabilization 
Project: Location: As Shown 

International. (GSI). The design is only r--
--+-------------.j__J Guntertown Road Slide #1 Madison County-North Carolina 

valid if constructed and supervised by t======r==========================t==�k:.::---------------�-----..------_J
t-:
s
:::-h-ee-=-t""'.N"'.""o-.:--------1

GSI or its authorized subcontractor. 1 
Date: Drawn By: Checked By: 5 August 30, 2013 VD NRB 

. /4"0 Drillhole

lieo!itabilization International 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

www.geostabilization.com FOR INFORMATION ONLY



This drawing is furnished solely for the 

Self-Drilling SuperNail® 

No. 4 Grade 60 Walers 
24' - Vertical 4 x 4 • W2.9 x W2.9 Welded Wire Fabric 

(ASTMA185) No. 4 Grade 60 Walers 
Continuous - Horizontal 

E ··.--'--•1--�-+·--:�---+.-·::-�;. . ; ...,._ , -
� ' .. :'• . . . . ,·· 

.. .- ... · . . :'.•··:. ··�,:-.-__,...._,,__.,.... 
-.;:to • • • •' .. .... 

l_ .. :.::.·:. �:.\.:i .. :<:: :>i .. :.)•· .. ::·�:--•>:.·.:<:··:::.:.· .. ·>··:.··•·: --·.�·.:· .. , .... ·. 
"

No. 4 Grade 60 Walers -......._ 
24" - Vertical � 

No. 4 Grade 60 Walers 
Continuous - Horizontal 

I ____ _. 

a· x a· x 3/8' A36 Steel Plate ------- -

Shotcrete 
\ 

4 x 4 • W2.9 x W2.9 Welded Wire Fabric -< 
(ASTM A185) 

---t---+--� ... ;' +-11--...... 1-1"l1-""""'lt---1---+--

Shotcrete Detail 
Notto Scale 

Sheet Revision 

24" 

.. · . .

.
.. . . ·· 

use of or in connection with this project Date: 
and the proprietary information shown t----+-------------�

By:
�·-1 Shotcrete Detail 

24"

I 4"Nom. 1
:- . 

. .:, . . . . .
. .

.
:- . . .

·.•;• . .. ... 
·· ... · .. .
. : :�-: ._··· _ ..

. 
: . .. . 

-·· 

·.·
. ..

··•
,· . .

· .. 
• .

. �-: : =: · ..

.· · . 

·}::.\\(i:. t1 ·.-·. ; . 
: ··.:·.· :-

.. 
; .

.
.... 

. ... . . 

Project No./Code: 

hereon is not to be transmitted to any t----+--------------l-_J 
other organization without specific i------t-------------+--h;;:;:::;:-------------..---:----------

_
J S

ca
l
e: 

authorization by GeoStabilization 
Project: Location: As Shown 

International. (GSI). The design is only i-----t-------------+-l Guntertown Road Slide #1 Madison County-North Carolina 

No. 4 Grade 60 Walers 
Continuous - Horizontal 

Self-Drilling SuperNail® 

4 x 4 - W2.9 x W2.9 Welded Wire Fabric
(ASTMA185) 

valid if constructed and supervised by t======�==========================t==�};;;:;::--------------k-----�----_J
t-

s
::-

h-ee_t_N_o_.: ______ --l 

GSI or its authorized subcontractor. 1 
Date: 

August 30, 2013 
Drawn By: Checked By: 6 lieo!itabilization International 

VD NRB 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

www .geostabilization.com FOR INFORMATION ONLY



_j_1_ 

l_
----------------------------------------

j 
,-'· 

H -------------'--- -
____________ i __ !' 
----------------- -
--- ------1---· . .::-

1.:. __________________ _ 

' '---�.:: ______________ _ 

-------------------r--------------------
!_ ____________ _ .---------------------

j '� } ---·-----------------
- ____ J

------------------------------------------

-------------- .-----
! \� 

----- t _____________ _ 

- ! ____ I --

-------------------------------------- -------------------- -------------------

30.Min.

16" 

2
•
Min. J

..,__ _________ ..!.,_ __ ...:.,_ __ ...!..,_ __________ _J_j_ _____ _j

Top View 

This drawing is furnished solely for the Sheet Revision 
use of or in connection with this project Date: 

No. 5 Grade 60
Top and Bottom Continuous, typ.

Micropile 

No. 5 Grade 60 

Cap Detail 

2" Min. i----
� 12• � 

-,---'----

Varies 
(12" Min.) 

2•Min. 

Project No./Code: 
13-180NC

and the proprietary information shown i-::-::-::-:----t--------------�By:!'.:..__j
hereon is not to be transmitted to any 1""

9....;./_6'-/ _13_+--_M.:..::a.::.de:.....;.:,m::.:ic::.:ro:.::p::.:ile:.....:.;ca:!:p....:re�c::t=an.:!g::::ul::::ar�at:,_:s::lo:'.!:p::e,i,:VD::_j 
other organization without specific t------t--------------1--lc;:::;::�------------r-----------__J Sca

l
e
:

authorization by GeoStabilization 
Project: Location: As Shown 

International. (GSI). The design is only i---+------------�_J Guntertown Road Slide #1 Madison County 

30• Min. -----i 
12"-1 I 

30° , Typ. � 

End View 

No. 5 Grade 60 Continuous 

-·-1 Varies 
(12" Min.)

=�=�=--��z�· --·.
,£:(�

=====

�� 

� re 
I 

Front View Front Row
18", c/c

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

valid if constructed and supervised by t======t==========================t==�k:.:::--------------h----N�o�rt�h�csa�r�o�li�n�a __ _J Sheet No.: 

GSI or its authorized subcontractor. 1 
Date: 

August 30, 2013 
Drawn By: Checked By: 7 

lieo!itabilization International 
www .geostabilization.com 

VD NRB 

FOR INFORMATION ONLY



Slope Stabilization Details 
Guntertown Road Slide #2 

Madison County, North Carolina 

NCDOT District 13 

Vicinity Map 

Johnson 
City Hampton 

Sheet Index 

1 . Cover Sheet 
2. General Notes

Morristown 
Ar. c�''=''',1 ...i' cr':'n.sctn 

l\l-c1rh>n� 1 

1.1 :s:oric .Sire 

LimestM!' 
Unicc,i 

.. 

... 3. Typical Cross-Section & Elevation

ry 

JeffersorcCity 

Sev,erville 

1••igeon 
I orge 
G�1lhburg 

N�wporl 

Mar�lrnll 

@ 

Wt,l'lemlle 

ij Woodfin Black 
Asheville Mo•uniai,i 

!Ii] 

Approximate Project Location 
GPS: N35.925125, W82.72647 
Slope Stabilization Area (Approx. 65 LF) 

This drawing is furnished solely for the 

G�e,okee 

hil�i r 

1/'l;,.yne witle 

Sheet Revision 
use of or in connection with this project 1-D-a-te-: --r-------------T"By---i: 
and the proprietary information shown i----+-------------,----; 
hereon is not to be transmitted to any 1----+------------+---1 

Cover Sheet 

other organization without specific 1---+-------------t---f�Pra-;;:Ji.:ect+: ___________ fiL-;;;oc;,;allitio;;;-n::-----------1
authorization by GeoStabilization 1----+-------------r-----i Guntertown Road Slide #2 Madison County 

Project No./Code: 
13-181NC

Scale: 

International. (GSI). The design is only 
i-----+-------------r--i.-------------+----N_or_t_h_,C""".'a�ro_li_n-:-a-::------1 Sheet No.:valid if constructed and supervised by Date: Drawn By: Checked By: GSI or its authorized subcontractor. 1----t-------------r--1 September 1, 2013 vo NRB 

1 

4. Self-Drilling SuperNail® Detail

5. Shotcrete Detail

6eoStabilization International 

GeoStabilization International 

Corporate Address: PO Box 4709 
Grand Junction, CO 81502 

P: 970.210.6170 
F: 970.245.7737 

www.geostabilization.com 
FOR INFORMATION ONLY



Construction Sequence/Work Schedule: Shotcrete Mix Design: 
• NCDOT or its contractor will clear, excavate, haul off excavated material and provide traffic control.
• GSI will provide and install the specified soil nails and surface treatment per the construction documents.

Shotcrete shall comply with the requirements of ACI 506.2, "Specifications for Materials, Proportioning and Application of 
Shotcrete", except as otherwise specified. Shotcreting consists of applying one or more layers of concrete conveyed through a 
hose pneumatically projected at a high velocity against a prepared surface. 

Size and Spacing of Nails: 
• GSI will mark the locations of the proposed soil nails with survey marking paint.
• The Soil Nails will be injected with grout. The grout will be a Type I,11,or Ill Portland Cement. The water/cement ratio will be

0.40 to 0.60. No additional aggregate or admixtures will be added to the grout. 

The wet-mix process consists of thoroughly mixing all the ingredients, introducing the mixture into the delivery equipment and 
delivering it, by positive displacement, to the nozzle. Air jets the wet-mix shotcrete from the nozzle at high velocity onto the 
surface. 

Facing and Drainage System: 
• Drain strips will be provided and installed between the soil nails every 8-feet along the face of the existing gabion wall. The

drain strips shall be placed with the geotextile side against the ground. Drain strips will be continuous and any splices shall 
be made with a one-foot minimum overlap such that the flow of water is not impeded. Drain strips shall extend beyond the 
face of the shotcrete at the downhill face. 

Reinforcing Steel Placement: 
• Welded wire fabric will be placed along the face of the excavation with a separation of approximately 2 inches between the

wire fabric and the gabion baskets .. 
• No. 4 Rebar will be tied to the wire fabric. Vertical bars will extend for approximately 24 inches and the horizontal bars will be

continuous (with overlap splices) in the shotcrete. 

Bearing Plate Placement: 
• 1 O" x 1 O" x 1 /2" Steel Bearing Plates will be placed over the nails and attached either with a hex nut to the nail to secure the

wire fabric and rebar during shotcrete placement. If the soil nails extend beyond the hex nuts, they will be trimmed using a 
gas powered demolition saw. 

Shotcrete Application: 
• Shotcrete will be placed from the lower part of the area upwards to prevent accumulation of rebound. The nozzle will be

oriented a proper distance from and approximately perpendicular to the working face so that rebound will be minimal and 
compaction will be maximized. Care will be taken while encasing reinforcing steel and wire fabric to keep the front face of 
the reinforcement clean during placement operations, so that shotcrete builds up from behind, to encase the reinforcement 
and prevent voids or pockets from forming. 

GSI Employee Certifications: 
• ACI Shotcrete Nozzlemen Certification
• 10-hour Occupational Safety and Health Training Course in Construction Safety & Health
• American Red Cross Standard First Aid Training
• American Red Cross Bloodborne Pathogens Training: PDT
• Erosion Control Supervisor Training

House Keeping: 
• The site will be organized and clear of any trash or debris. All trash will be placed in a proper container and removed at the

end of each work day. 

Safety: 
• All safety plans for lifting, hearing, dust control, PPE etc. are in place and will be followed accordingly. PPE will include

safety vest, steel toed shoes, hard hat, safety glasses, ear plugs, and gloves. 
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Air Entrainment 6% (1.6 cubic feet) 

0.40 to 0.50 water/cement ratio 

Grout Mix Design: 

Water/Cement Ratio= 0.4 to 0.6 

(Batch Weight Per Cubic Yard) 
Material Weight 
Cement 2061 lbs 
Water 1030.5 lbs 
Total 

(Per 94# Bag of Cement) 
Material Weight 
Cement 94 lbs 
Water 47 lbs 
Total Volume 
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Construction Sequence/Work Schedule: Shotcrete Mix Design: 
• NCDOT or its contractor will clear, excavate, haul off excavated material and provide traffic control.
• GSI will provide and install the specified soil nails and surface treatment per the construction documents.

Shotcrete shall comply with the requirements of ACI 506.2, "Specifications for Materials, Proportioning and Application of
Shotcrete", except as otherwise specified. Shotcreting consists of applying one or more layers of concrete conveyed through a
hose pneumatically projected at a high velocity against a prepared surface.

Size and Spacing of Nalls: 
• GSI will mark the locations of the proposed soil nails with survey marking paint.
• The Soil Nails will be injected with grout. The grout will be a Type I,11,or Ill Portland Cement. The water/cement ratio will be

0.40 to 0.60. No additional aggregate or admixtures will be added to the grout.

The wet-mix process consists of thoroughly mixing all the ingredients, introducing the mixture into the delivery equipment and
delivering it, by positive displacement, to the nozzle. Air jets the wet-mix shotcrete from the nozzle at high velocity onto the
surface.

Facing and Drainage System: 
• Drain strips will be provided and installed between the soil nails every 4-feet along the face of the excavation. The drain strips

shall be placed with the geotextile side against the ground. Drain strips will be continuous and any splices shall be made
with a one-foot minimum overlap such that the flow of water is not impeded. Drain strips shall extend beyond the face of the
shotcrete at the downhill face.

Material
¾" Rock
Sand
Cement
Water
Fly Ash

Weight per Cubic Yard
650Ibs

1800 lbs
750Ibs

300Ibs
150 lbs

Reinforcing Steel Placement: Air Entrainment 6% (1.6 cubic feet)
• Welded wire fabric will be placed along the face of the excavation with a separation of approximately 2 inches between the

wire fabric and the soil.
• No. 4 Rebar will be tied to the wire fabric. Vertical bars will extend for approximately 24 inches and the horizontal bars will be

continuous (with overfap splices) in the shotcrete.

Bearing Plate Placement: 
• 8" x 8" x 3/8" Steel Bearing Plates will be placed over the nails and attached either with a hex nut or by welding to the nail to

secure the wire fabric and rebar during shotcrete placement. If the soil nails extend beyond the hex nuts or welded plates,
they will be trimmed using a gas powered demolition saw.

Shotcrete Application: 
• Shotcrete will be placed from the lower part of the area upwards to prevent accumulation of rebound. The nozzle will be

oriented a proper distance from and approximately perpendicular to the working face so that rebound will be minimal and
compaction will be maximized. Care will be taken while encasing reinforcing steel and fabric to keep the front face of the
reinforcement clean during placement operations, so that shotcrete builds up from behind, to encase the reinforcement and
prevent voids or pockets from forming.

GSI Employee Certifications: 
• ACI Shotcrete Nozzlemen Certification
• 10-hour Occupational Safety and Health Training Course in Construction Safety & Health
• American Red Cross Standard First Aid Training
• American Red Cross Bloodborne Pathogens Training: PDT
• Erosion Control Supervisor Training

House Keeping: 
• The site will be organized and clear of any trash or debris. All trash will be placed in a proper container and removed at the

end of each work day.

Safety: 
• All safety plans for lifting, hearing, dust control, PPE etc. are in place and will be followed accordingly. PPE will include

safety vest, steel toed shoes, hard hat, safety glasses, and gloves.
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0.40 to 0.50 water/cement ratio

Grout Mix Design: 

Water/Cement Ratio= 0.4 to 0.6

(Batch Weight Per Cubic Yard)
Material Weight
Cement 2061 lbs
Water 1030.5 lbs
Total

(Per 94# Bag of Cement)
Material Weight
Cement 94 lbs
Water 47 lbs
Total Volume
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Construction Sequence/Work Schedule: Shotcrete Mix Design: 
• NCDOT or its contractor wlll clear, excavate, haul off excavated material, provide traffic control, and #57 stone for GCS ®

Wall Backfill.
• GSI wlll provide and install the specified soil nails and surface treatment per the construction documents.

Shotcrete shall comply with the requirements of ACI 506.2, "Specifications for Materials, Proportioning and Application of 
Shotcrete", except as otherwise specified. Shotcretlng consists of applying one or more layers of concrete conveyed through a 
hose pneumatically projected at a high velocity against a prepared surface. 

Size and Spacing of Nalls: 
• GSI will mark the locations of the proposed soil nails with survey marking paint.
• The Soll Nalls will be injected with grout. The grout will be a Type I,11,or Ill Portland Cement. The water/cement ratio will be

0.40 to 0.60. No additional aggregate or admixtures will be added to the grout.

The wet-mix process consists of thoroughly mixing all the Ingredients, introducing the mixture into the delivery equipment and 
delivering it, by positive displacement, to the nozzle. Air jets the wet-mix shotcrete from the nozzle at high velocity onto the 
surface. 

Facing and Drainage System: 
Material 
¾" Rock 
Sand 
Cement 
Water 
Fly Ash 

Weight per Cubic Yard 
650Ibs 

• Drain strips will be provided and installed between the soil nails every 4-feet along the face of the excavation. The drain strips
shall be placed with the geotextile side against the ground. Drain strips will be continuous and any splices shall be made
with a one-foot minimum overlap such that the flow of water is not impeded. Drain strips shall extend beyond the face of the
shotcrete at the downhill face.

1800 lbs 
750Ibs 
300 Ibs 
150 lbs 

Air Entrainment 6% (1.6 cubic feet) 
Reinforcing Steel Placement: 
• Welded wire fabric will be placed along the face of the excavation with a separation of approximately 2 inches between the

wire fabric and the soil.
• No. 4 Rebar will be tied to the wire fabric. Vertical bars will extend for approximately 24 inches and the horizontal bars will be

continuous (with overlap splices) in the shotcrete.

Bearing Plate Placement: 
• 8" x 8" x 3/8" Steel Bearing Plates will be placed over the nails and attached either with a hex nut or by welding to the nail to

secure the wire fabric and rebar during shotcrete placement. If the soil nails extend beyond the hex nuts or welded plates,
they will be trimmed using a gas powered demolition saw.

Shotcrete Application: 
• Shotcrete will be placed from the lower part of the area upwards to prevent accumulation of rebound. The nozzle will be

oriented a proper distance from and approximately perpendicular to the working face so that rebound will be minimal and
compaction will be maximized. Care will be taken while encasing reinforcing steel and fabric to keep the front face of the
reinforcement clean during placement operations, so that shotcrete builds up from behind, to encase the reinforcement and
prevent voids or pockets from forming.

GSI Employee Certifications: 
• ACI Shotcrete Nozzlemen Certification
• 10-hour Occupational Safety and Health Training Course in Construction Safety & Health
• American Red Cross Standard First Aid Training
• American Red Cross Bloodborne Pathogens Training: PDT
• Erosion Control Supervisor Training

House Keeping: 
• The site will be organized and clear of any trash or debris. All trash will be placed in a proper container and removed at the

end of each work day.

Safety: 
• All safety plans for lifting, hearing, dust control, PPE etc. are in place and will be followed accordingly. PPE will include

safety vest, steel toed shoes, hard hat, safety glasses, and gloves.
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0.40 to 0.50 water/cement ratio 

Grout Mix Design: 

Water/Cement Ratio= 0.4 to 0.6 

(Batch Weight Per Cubic Yard) 
Material Weight 
Cement 2061 lbs 
Water 1030.5Ibs 
Total 

(Per 94# Bag of Cement) 
Material Weight 
Cement 94 lbs 
Water 47 lbs 
Total Volume 
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