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HAWAII 2014 47
I. General Specifications: Hawaii Department of Transportation (HDOT), 4. Materials (Cont.): 5. Reinforcing Steel:
Hawaii Standard Specifications for Road and Bridge Construction, 2005. : : |
(6) Glass Fiber Reinforced Polymer (GF RP) Rebar (A) The minimum covering measured from the surface of the
2. Design Specifications: (1) GFRP rebar shall have a guaranfeed minimum fensile shofcrefe fo the face of reinforcing bars shall be
(A) AASHTO 2010 LRFD Bridae Desian Soecifications. Fifth Edition strength in accordance with the following: as follows, except as otherwise shown.
and its subsequent inferim specifications with interim supplements : — (1) Shofcrete placed against and permanently exposed
and modifications by HDOT. Size | T*fu (ksi) \, fo earth = 3"
(B) HDOT Memorandum "“Design Criteria for Bridges and Structures” 4 140 (2) All others unless otherwise nofed = 2”.
Dated October 20, 2010.
5 160 (B) Reinforcing bars shall be detailed in accordance with the latest
3. Loads: 5 150 | edition of the design specification in Note 2 unless otherwise noted.
(A) Live Load: AASHTO HL-93 Truck Loading (C) Minimum clear spacing between parallel bars shall be 1 1/2 times
(B) Seismic Loads: Acceleration coefficient ... 0.28 ! >0 the diameter of bars (for non bundled bars). In no case shall the
Site Class ... E 8 140 clear distance between the bars be less than 1 172 fimes fhe
maximum size of the coarse aggregate or 1 1/2".
4. Marerials: (2) The modulus of elasticity of the GFRP bar shall be a (D) All dimensions relating to reinforcing bars are to centers of bars
(A) Shotcrete: minimum of 6,600,000 psi. unless otherwise noted.
(1) Shotcrete for walls shall have a minimum compressive (3) GFRP bar shall be sand coafed. |
strength at 28 days of 5000 psi and have a maximum | (4) Minimum concrete cover for the GFRP bars shall be 3/4"
0.45 water fo cement rafio and contfain 24 oz. per cubic unless otherwise noted.
yard of migrating amine carboxylate corrosion inhibiting . .
water-based admixture, Cortec MCI 2005NS or approved (5) Minimum lap splice lengths for the GFRP bars shall be 42
equivalent. A shrinkage reducing admixture, such as Eclipse bar diamefers unless orherwise nored.
or Master Life SRA 20 or approved equivalent shall be added (6) All GFRP bars shall be securely tied in place using either
al a dosage of 128 oz. per cubic yard. plastic coated tie wire or nylon zip ties.
Shotfcrete shall contain either 7.5 [bs of Strux 85/50 . . )
Synthetic Structural Fiber per cubic yard or 13 Ibs of (7) GFRP bars may be cut in the field with a masonry or
Cemfil AntiCrak 67/36 Alkali resistant glass fiber per diamond blade, grinder or fine blade saw.
cubic yard. (8) All work including materials and bends shall follow
(2) Temperature of shotcrete shall not exceed 90° F at the point manutacturer's recommenaarions.
of placement. (H) Soil nails shall be Triple Corrosion Protected. Each threaded
(3) Shotfcrete shall be cured using Sinak Lithium Cure or steel bar shall be ASTM A615-Grade 60 and shall be epoxy coated
approved equivalent af a coverage rate of in accordance with ASTM A-934 and pregrouted in a corrugated
100 sq. f1. per gallon. PVC or HDPE sheathing.
) , , ) ) Pregrout shall confain an amine carboxylate corrosion inhibiting
(B) Soil nail grout shall consist of the following constituents water-based admixture, Cortec MCI 2005 NS or approved equivalent
and properties: Corrosion inhibitor and shall be added at a dose of 24 oz. per
(1) Portland Cement Type 1/II - 1 Sack (94 Ibs) | cubic yard. Soil nails that are damaged shall either not be used
or shall be repaired in accordance with manufacturer’'s
(2) Porable Water - 4 Gallons recommendations.
(3) Meyco Flowcable or Approved Equivalent - 3 Ibs | (J) Bearing plates, nuts, and welded shear connectors
(4) Cortec MCI 2005 NS or Approved Equivalent - 1 oz. (1) Bearing plates: AASHTO MI83/ASTM A36
Note: )
Corrosion inhibitor and flowcable shall be added to the mixing (2) Nuts: AASHTO M29I, Grade B, Hexagonal, fiffed with beveled
wafter before adding cement. washers or spherical seat fo provide uniform bearing.
(5) Minimum compressive strength at 28 days of 4000 psi (3) Shear connectors: AASHTO LFRD Bridge Construction
. . Specifications 3rd Edition Section 11.3.3.1
(6) Glenium 3030 or approved equivalent may be used
as a high range wafter reducer for workability as needed. | (K) All hardware for soil nails, such as plafes, nuts, washers, and
(7) Grout shall be stable (bleed less than 2%) per ASTM C940. shear connecfors shall be hor-dip galvanized affer fabricafion. | THS MO WS RN B e
(8) Temperature of grout shall not exceed 85° F at the end of (L) Geocomposite Drain Strips shall be Miradrain 6000, Lt oppron—
the grouting hose coupling to fill tube. Amerdrain 500 or approved equal. i TR
Drainstrips shall be faped at edges fo prevent shofcrete from
(C) All reinforcing steel shall be ASTM A 615 Grade 60, deformed bars, entering drain during placement. DEPARTMENT OF TRANSPORTATION
unless otherwise noted. . . . HIGHWAYS DIVISION
, , (M) PVC Drain Pipe shall be ASTM 1785 Schedule 40, solid and perforated
(D) Reinforcing steel shall be ASTM A 706 deformed bars where welded wall, cell classification 12454-B or 12354-C, wall thickness SDR 35, STRUCTURAL GENERAL NOTES
connections are required. with solvent weld or elastomeric gasket joints. .
(E) All welded wire reinforcing shall conform to ASTM Al85 or A497. 7 - e HANA HIGHWAY
. . . . (N) WWR shall be hot-dip galvanized unless otherwise nofed. IMPROVEMENTS, PHASE 2A
(F) All epoxy coating on the reinforcing steel shall comply with Huelo To Hana
two-part epoxy repair material, approved by the manufacturer. Scale: None ; Date: April 2014
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Drain Strips @ 10-0" oc, Typ. Wall and Lift 2
SOIL NAIL WALL PROFILE e NOTES:
CJ Control Joint I. Design Criteria / Definitions:
MILE POST 13.0 - STA. 0+99.16% 10O 193/ | o a. Design Load = 32 kips
Scale: 1/4" = 10" 1S @~ Pre-Production Sacrificial/ b. Proof Test Load = 150% x Design Load
Verification Test Nail | = 48 kips
| c. Verification Test Load = 2007% x Design Load
o 182-6 7/16"+ Soil Nail Wall » ” = 64 kips
® o o . , - 2. Pre-Production and #10 Threaded Bar
| <20 200" 20-0 20-0 el=3 1747 _ Production Nails
:'(7, — Bottom of Lift 1 — Finish Grade = 3. Nails shall be drilled af a 20° angle
W Top of Lift 2 Front Face of Wall 2% fo the horizonfal.
!: | Y = f 4. Dimensions are measured along valley/
x - - - - - - - - - - - - - - - - / - - - - —Qj—g-'g— — 60 seaward side of wall.
! / 1 — [ ] ] [ Y 2/ 17 O <
'3 - Mf, i,ads OZ//‘f;/FV ?l/ Typical Prod.uc‘f/on >orl Nail 10-0 e 90 Sl B oo 5. See Civil Drawings for top of wall elevations
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2-0" Wid G@OCO”)DOS ite 3" Dia. PVC Weeph oles v v STATE OF HAWAT
' Drain St /.PS @ 10-0" 0cC, Typ, DEPARTMENT OF TRANSPORTATION
200 Ceemomorsainal U T w7 T SOIL NAIL WALL PROFILE
Wall and Lift 2 2-6"|_ 5-0" _|_ 50" _|_ 5-0" _|2-6"|3-0"_|_ Eq. Eq. £q. 3-0" MILE POST 13.0 - STA. 0+00.2 TO 2+80
Typ.mTyp.— Typ.—— Typ- T Typ. HANA HIGHWAY

SOIL NAIL WALL PROFILE | IMPROVEMENTS, PHASE 2A

Huelo to Hana

MILE POST 13.0 - STA. 1+93 7O 2+80 /\ Project No. 360AB-01-09
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TYPICAL INITIAL SHOTCRETE SECTION (LIFT 1): TYPICAL FINAL SHOTCRETE SECTION: DsTNo. | SAE | paoiNo. | VEAR | No.. | sHEETS
Nofes: Notes: | HAWAIL | HAW. L 360AB-01-09 | 2014 | 43 47
. See B/S2.1 and C/S2. for additional details. | . See A/S2.! and B/S21 for additional details. _
2. Contracfor may need to apply extra shofcrete as fill 2. Stain color and pattern at exposed shofcrete face . .\/ar/ es
in case the face of the cut slope is not vertical. shall be approved by the Engineer. See Civil Roadway Plan
- existing- (1) 4 HMA Pavement é__, (1) Metal Guardrail
existing | grade See Civil Drawings
grade ‘&/ /——@/37‘ Row
Connection Plates
I: - 5
i
'k s | —
i S,D =
) ist Row (1) 7|3 Sculpted and Stained Shotcrete Rock Facing
Soil Nails N
>ee sheet 52.3 LT /@Excavafe Existing Slope
O N
| E\’\I N
VoV

existing
grade

1-0" Min.
(See Wall
Elevations)

@ 2"-0" Wide Geocomposite
Drain Strip Centered
Between Nail Columns -
(Place Geotextile Cover @ 4" Initial
Fabric Against Ground) Shofcrete Facing
Connect Drainstrip fo |
Drainstrip in Lift 2.

S /ope

h“—_-

@ 9 374" Min. Final
Allow Enough Length fo Shoforefe Facing

Splice Drain Strip Between (To Outside of Sculpted Facing)

o ST SECTION - LIFT 1 g SECTION - FINAL FACING T

Scale: 1/2" = 1-0" Scale: 172" = 1-0"

TYPICAL INITIAL SHOTCRETE SECTION (LIFT 2):
Nofes:

. See A/S2.1 and C/S2.1 for additional details. . CO /\/ ST RUCT [O /\/ S EQU E /\/C E .

2. Contractor may need to apply extra shofcrete as fill
in case the face of the cuf slope is not vertical.

existing grade \

[ . E rosion Control Matting

PLOT TIME: 05-07-14, 10:35 AM

E xcavate to Required Ist Lift
Drill, Install, and Grout Ist Row of Soil Nails;

§ . ) Run any necessary Performance/Proof Tests.
3 @ 2-0" Wide Geocomposite : |
2 Drain Strip Centered | (8)2nd Row (3) Install Geocomposite Drain Strips, Place Reinforcing,
3 (Bff/fweeg N?/'/ fQ/o/uC/pns : Connection Plates and Apply Lift 1 Initial Shofcrefe Facing.
S ace Geotextile Cover
T & Fabric Against Ground) (4) Install Studded Connection Plates on st Row.
I l l l ' ] ﬁ;gg%,g 0 Gorfom of 3@ PVC Weephole (5) Excavate to Required 2nd Lift
o ! See 1/50.5 for Added
° L Reinf. (6) Drill, Install, and Grout 2nd Row of Soil Nails;
= I R N Run any necessary Performance/Proof Tesfts.
4 ! o \. @ E xcavate . . . TOR UNDER MY SUPERWISON.
2 . N . /— Existing Slope (7) Extend Geocomposite Drain Strips to Bottom of Weepholes, 7 Fomar-
g ®) 2nd Row v ¢ Place Reinforcing, Install PYC Weepholes, LS e, e
| z Soil Nails ' N3 \\ and Apply Lift 2 Initial Shofcrete Facing.
" < - ? : . STATE OF HAWAI'
£ | 25, : >6¢ sheet 52.3 N \‘\ e)r(ggén g Install Studded Connection Plates on 2nd Row. s oision O
SHIAE ! = g o | | TYPICAL SOIL NAIL WALL SECTION
FHE = (9) Place Reinforcing and Apply Final Shotcrete Wall Facing. CONSTRUCTION SEQUENCE
3 |3 § g?)f ]f ”"f/’f/ , Regrade Soil at Makai Face of Wall and Lay Erosion Control HANA HIGHWAY
gg g 8| orerere r-acing Matting. IMPROVEMENTS, PHASE 2A
S g g™ , Huelo fo Hana
g SECTION - LIFT 2 /\ @ Lay HMA Pavement and Then Install Metal Guardrail. Project No. 360AB-01-09
‘;’ Scale: 12" = 10" Scale: As Noted Date: April 2014
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PLOT TIME: 05-07-14, 10:35 AM) -

DATE

SURVEY PLOTTED BY

DRAWN BY
TRACED BY
DESIGNED BY.

| QUANTITIES BY
CHECKED BY

PLAN

ORIGINAL
NOTE BOOK

No.

DRAWING NAME:  Z:\00 ONGOING\12—027—HANA HWY IMPRWMTS, PH2, HUELO TO HANA, PROJ NO.360AB—01-09\CAD\05-07—14\HHI-S201.DWG

FED. ROAD STATE FED. AID FISCAL SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS

Hawal | naw. | 360AB-01-09 | 2014 | 44 | 47

Varies
See Civil Roadway Plan

—/~ Mertal Guardrail
|

e /- #5 HE& @ /12" Epoxy Coated
2

“Clr.
existing Z//’ XH%(')A f\? vement 2" Clr. Min. (Steel Reinforcement
grade ‘\ See Civil Drawings To Inside of Sculptured Facing)
\
4 NN
i g
' X L N S 3
2-#5x4'-0" @ 6" o, LA S
Fach Side of Soil Nail 1 ©
yoriical_and Horizonfal y 140 2" Cir. Min. (Soil Nail
Place on Roadway Side l_ B To Inside of Sculptured Facing)
o '\' Ee

of WWR - See Note | v
) A
i Sculptured and Stained Notes:
. Shofcrefe Rock Facing I. Inside of Sculptured Facing is inferprefed as
: being the point of the greatest groove depth
- in the relief carving. Wall thickness may be greater
al L P 2-#5x4'-0" @ 6" oc, | in some areas fo provide an uneven natural rock look.
Each Side of Soil Nail S g .
. . . i Vertical and Horizontal S 2. WWR shall be hot-dip galvanized.
Joint Between Lifts ' (Waler Bars) 5
O-Layers 6x6xW2.9XW2.9 | #5 @ 12" Vert, ©
WWR Cont. s il e } At € of Shofcrete
20" Wide Geocomposite =l [ [ |\ *5 @ 12" Horiz, Cont.
Drainstrip. See Structural sl k| ]
X 3" PVC Weephole
ceneral Nofes 4(L) 11N j / See 1/50.5 for Added
Soil Nails ey freint. y

See A/S2.3 /1" Projection A

Erosion Control Matting

SR
i,
o)
o
- '2“:;"
i
|
t
l i
0//

—\\_3)\
1

‘ ] 6//

L

o

8

2~

1-0" Min
(See Wall Elevatians)

</ LICENSED
Q/ PROFESSIONAL

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERWVISION.

ol BT o

KSF, INC. LIC. EXP. DATE

Clr.

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPICAL SOIL NAIL WALL SECTION
9 374" Min. Final REINFORCING DETAIL

Shotcrete to Inside of
: HANA HIGHWAY
Sculpted Facing, See Note | IMPROVEMENTS, PHASE 2A

4" Initial
Shofcrete Facing

Finish Grade
Varies

SOIL NAIL WALL SECTION - REINFORCING DETAIL /5~ Ao fo lora
Scale: 1" = 10" S&2|S22 Scale: As Nofed ~ Date: April 20/4

SHEET No. S22 OF 3 SHEETS

44




PLOT TIME: 05-07-14, 10:35 AM

DATE

SURVEY PLOTTED BY

DRAWN BY
TRACED BY
DESIGNED BY.
QUANTITIES BY.
CHECKED BY

PLAN

ORIGINAL
NOTE BOOK

No.

DRAWING NAME:  Z:\00 ONGOING\12-027—-HANA HWY IMPRWMTS, PH2, HUELO TO HANA, PROJ NO.360AB—01-09\CAD\05—-07-14\HHI-S203.DWG

4 1 FED. ROAD STATE FED. AID FISCAL SHEET TOTAL

DIST. NO. PROJ. NO. YEAR NO. SHEETS
Initial 9 3/4" Min. wawn | v | 360AB-0F09 | 2014 | 45 | 47
Shotcrete Final Shofcrete Facing
Facing
A \ é
Plate with Studs
See 2/52.3
Embed Nail Plastic Sheathing —— e
| ed Nail Plastic Sheathing : :
| éhM;nim;’/m/_—Of 37 into Initial (To ZnS/de Edge of Sculpted Facing)
. Y ofcrefe Facing A | Wizzzzzzzy |
Cenfralizer @ Max. 10™-0" oc and — ; ,
: : .y K / \ Coat with Epoxy After Washer
Provide Centralizers within 2-0" Fro ] l\ / T A i poxy
The Top and Bottom of Drilled Hole i \“ : \‘%t\"}\\\\\\\“\ and Nut Have Been Installed
WA Ny
N
\\\ “ . .;. Y 7 ZZZZZZZZ)| #10 Threaded Epoxy Coated
AT i \\ I = s
%\\\ “‘ e ¥ Il Bar - ASTM A6l5 - Grade 60
iﬁ{ 200_/ | Hex Nut w/ Beveled Washer
or Domed Nut w/ Spherical
Seaf
Nail Grout
- ~Pregrout Inside Corrugated Plastic Sheathing Sculpted and Stained
End Cap Corrugated Plastic Y Shofcrefe Rock Facing
Assembly Sheathing Length = 30 0 A
£ mbedmer Notes:
Vv I. Reinforcing not shown for clarity.

See Sheet S2.2.

2. Conftractor shall handle all epoxy coated soil nails
with care and shall avoid damaging in accordance
with ASTM D3963. All damages shall be patched
using a two-part epoxy repair material, approved
by the coating manufacturer.

ENCAPSULATED PRODUCTION SOIL NAIL DETAIL 1
Scale: |1 1/2” = 10" S&3 523
9//
ASTM A307 Stud (Typical 4 Each)
1" Dia. x 4" with \
1 5/8" Dia. x 3/8" Head \ : 11/2" S
and Full penetration b A N /57 uomsen
Butt Weld I © mV | ENGINEER
1 _ f +\ _ N & ! - |
ASTM A36 % N -
Plate 9"x9"x1" . / - ~ ,
LS © 7777 T et R
V i\ | % Z/ %M/\ APRIL 30, 2016
KSF, INC. LC. EXP. DATE
11 om S E C 7—] ON ”A - A” . | DEPARTMESIG?TSE frgzvt‘\’gll"-’ORTATION
- SOIL NAIL AND
NOTE: CONNECTION PLATE DETAIL
CO N N ECT ]O N P LAT E W ]7- H All plates, nuts, washers, and shear connectors | HANA HIGHWAY s
shall be hot dip galvanized after , IMPROVEMENTS. PHASE 2A
STUD DETAIL 2N\ fabrication. Huelo to Hana |
Scale: 3" = 10" SQ_S_Z,J Project No. 360AB-01-09
| Scale: As Nofed Date: April 2014
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