Repair Schedule

No.

Description

Spall in Invert 1'-6"x6"x3" Deep Throughout

Existing CRM fo be Repaired

36”x6"x6" Deep Spall in Invert Sta 2+64

24"x6"x6" Deep Spall in Invert Sta 2+68

30"x5"x3" Deep Spall in Invert Sta 2+46

24"x6"x5" Deep Spall in Invert Sta 2+05

36“x3"x7" Deep Spall in Invert Sta 1+97

24"x12"x6" Deep Spall in Invert Sta 1+93

48"x35"x8" Deep Missing Invert Sta 1+89

BOEREEBLWBG

48"x12"x6" Deep Missing Invert Sta 1+44

~Honolujy

Culvert Not in

> Repair CRM Outlet

; ; ,}‘ , Structure, See S3.4

Outlet <—@ .
downstfream | @ f;g &7; y

10I-0"+

FED. ROAD
DIST. NO.

FISCAL

STATE |  PROJ. NO. YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW. | HWY-0-06-14 | 2016

22

62

Nofe:

éiéé

Contracfor shall provide
i access fo runway ramp
near the sife at any fime

EXISTING CULVERT PLAN, MILE POST 6./0 (PALI HIGHWAY)
Scale: 1" = 200"

S3.1

S31

T
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I
|
l Embankment Erosion
| V4 Repair See C3.4 and
|
I
I
I
I
|

C3.5
H |
N
E% |
! ‘e . L4
0+00
New Bollards and Concrefe Apron
Inlet at Inlet Structure, See S3.5
Upstream
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STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

CULVERT_FLAN, MILEPOOT

5.0 (PALL HIGHWAY)

CULVERT REMEDIATION AT VARIOUS

LOCATIONS ON OAHU, PHASE 1

Project No. HWY-0-06-14

"AS—BUILT"

EXPIRATION DATE OF THE LICENSE 4/30/2016

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION

Scale: As Shown

Date: March 2016
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S3! oF 62
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ex/sting | existing
roadway concrefe
| headwall
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g7-0" + See @ % ? | 189-0"+ See 53 2 [53.3
o 270-0"
@:ﬁa%e%ecw EXISTING CULVERT LONGITUDINAL SECTION, MILEPOST 6.70 (PALI HIGHWAY) |
. Scale: 1" = 100" $32(53.2" dup et
Repaired See A Rock Buildup a
Sht S34 Inlet fo be
Removed, See
Sht S34

STATE OF HAWAIIL
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

CULVERT LONG SECTION
M.P. 6.70 (PALI HWY)

CULVERT REMEDIATION AT VARIOUS
LOCATIONS ON OAHU, PHASE 1

Project No. HWY-0-06-14

EXPIRATION DATE OF THE LICENSE 4/30/2016 | Scale: As Shown Date: March 2016
THIS WORK WAS PREPARED BY
SHEETNo. S32 OF 62 SHEETS

ME OR UNDER MY SUPERVISION
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existing 48" reinforced
concrete pipe

Cracking up to 1"

Wide N C
Spalls and Some Areas of e Near Crown

Exposed Rebars

Invert with Spalls and Some
Areas of Exposed Rebars

EXISTING CULVERT SECTION AT

SHOWING TYPICAL DETERIORATION m

Sl

FED. ROAD

existing 48" reinforced DIST. NO.

FISCAL | SHEET TOTAL

STATE PROJ. NO. YEAR NO. SHEETS

concrete pipe

HAWAII HAW.

HWY-0-06-14 | 2016 24 62
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Possible Damaged and
Undermined Invert
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Void fo be Filled with
Type “D" Concrete. Place
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Concrete Prior to
Placement of Sliplining
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35"+

Missing Invert

EXISTING CULVERT SECTION AT
STA I+89 7O STA 1+93

— Remove loose debris from

undermining cavity. All
costs associated with
debris removal shall be
incidental fo the various
contract items.

2N

1]

[

Scale 1"= 14" S53.2153.3

S g

Scale 1"= I'-4" S53.2|S3.3

S S

Nofte:
No Work Required For All Spalled
Areas and Cracks.

STATE OF HAWAIL
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

EX CULVERI M.P. 6.70
(PALI HWY) SECTIONS

CULVERT REMEDIATION AT VARIOUS
LOCATIONS ON OAHU, PHASE 1

Project No. HWY-0-06-14

EXPRATION DATE OF THE LICENSE 4/30/2016 | Scale: As Shown Date: March 2016
THIS WORK WAS PREPARED BY
SHEET No. S3.3 OF 62 SHEETS

ME OR UNDER MY SUPERVISION
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OUTLET SECTION

existing crm 36"
headwall

— — Damaged CRM fto
be Repaired. See

Sht §3.5

Missing
Stones fo be
Repaired
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EXISTING CONDITION

STATE OF HAWAIL
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

EX CULVERT M.P. 6.7/0 (PALI)

INLET/QUTLET STRUCTURES

CULVERT REMEDIATION AT VARIOUS

LOCATIONS ON OAHU, PHASE 1

Project No. HWY-0-06-14

! i
Scale: 1" = 4-0" 534|534 7S WORK WAS PREPARED B

ME OR UNDER MY SUPERVISION

Scale: As Shown

Date: March 2016
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Fill Void at Invert
Where Applicable. To Be
Placed Prior fo
Installation of Liner

Remove loose debris from——==

undermining cavity. All
costs associated with
debris removal shall be

4 . PN »
Y 2 - |
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[
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My Aiedi existing 48"
<48 * ef(/ sting - reinforced
39" Dia. 1.D. concrete pipe
I

Use Centralizer
as Required

incidental fo the various 35" |

contract ifems
TYPICAL PIPE REPAIR AND SLIPLINE DETAIL /
Scale: 1" = 2™-0" 53£ _5/3.5 '

New 4,000 psi

Strength
4'-6" Concrefe
30" Apron
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e culvert

_ ?3’-0” _ Lexfsf/‘ng concrete
headwall

INLET PLAN

INLET DEBRIS CATCHER PLAN VIEW

Scale: 1" = 2-0"

Place Top Cap, Weld

All Around

Removable 6” DIA.

Nofes:

I. Contractor may use fhe

following method for pipe

rehabilitating :
a. Sliplining pipe with

High Density Polyethylene

Pipe (HDPE)

b. Sliplining pipe with Fiber
Reinforced Polymer (FRP)
¢. Cured In Place Pipe (CIPP)

2. Confractor to provide shop
drawings, grouting method and
specification, and stfructfural

calculation stamped by

licensed structural engineer in
Stafte of Hawaii fo Engineer
for review and approval of
selected rehabilitation method.

3. Confractor fo provide grout
befween the existing pipe and
liner in sliplining rehabilitation

method only CIPP

rehabilitation method grouting

Is not required.

4. Confractor to measure existing
culvert to verify size of host
pipe prior fo ordering the
material for rehabilitation.

existing
concrete
headwall

Pipe Sched 80 H.D.

Galv.

(‘*exf sting concrete

Nofe:

Cost fo any excavation
prior fo placement of
slab shall be
incidental fo other pay
ifems.

3

S3.1153.5

4/_ 0”
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Finish Grade

Structural
Backfill
I L Continuous
4" Dia PVC Filter Material
Weep Hole Wrapped in
S| at Middle Geotextile
=| of Wall Fabric. Use
S| Width Graded Rock
N C Around Filter
Finish — Material
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A Vs SESR
S|.S HOXQ
J ; — —
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Structural 7 N 1
Backfill 4" Aggregate
Base
OUTLET CRM WALL REPAIR 2
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SECTION
Scale: 1" = 20"

6" DIA. Pipe H.D. Galv.

FED. ROAD
DIST. NO.

STATE

FISCAL
PROJ. NO. YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

HWY-0-06-14 | 2016

26

62

Cement Rubble Masonry (CRM) Nofes:

a. Stones shall be clean, hard, sound,

and durable. Each stfone, except
stones for filling or pinning

Inferstices, shall have a fthickness of
not less than 6 inches and a widfh

of not less than one and one half
times the thickness or 12 inches,
whichever is greatfer.

b. Morfar shall be fype “M" conforming fo

ASTM C270 and have a minimum

compressive strength of 2,500 psi af

28 days.
¢. Cement rubble masonry shall be

consfructed by experienced workmen.

d. Selecfed stones shall be roughly
squared and pifched fo lines aft
angles and ends of walls.

e. Stones shall be wet thoroughly before

laying.

f. Stone joints shall overlap at least 6
inches and form a firm bond.

g. Stones for boffom course shall be

large, flat and fully bedded in mortar.
h. Horizontal joints in the face of the

wall shall not exceed 1 inch in

thickness and vertical joints shall not

exceed 2 inches in width.

i. CRM wall base shall be founded on
firm undisturbed soil or structural

fill compacted fo a minimum 95%
relative compaction. Remove soft

and/or loose maferial af the boffom

of the excavation and fill with

granular fill compacted fo a minimum
957% relafive compaction. Alternafely,
the CRM wall base may be exfended

down fo the firm undisturbed soil.
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posting
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STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

CULVERT_M.E. 670 (PALL HWY)

BELAIR DET_AND SECTIONS

CULVERT REMEDIATION AT VARIOUS

LOCATIONS ON OAHU, PHASE 1

Project No. HWY-0-06-14

) 1-6" DIA. Concrete
Footing
% DIA #4x O at 12"
: y ) Place Sealant
Pipe Sleeve, s——— (5) #4 Vert, Between Sleeve and
A. D. Galv. Equally Spaced  Removal Pipe
SECTION @
existing
concrefe P &
headwall T |
Nofte:
L (1) # 5
m #ax O i I-Reinforced Concrete Collar
fo be replaced with sealant
| for CIPP rehabilitation
’_b‘( A Rt ’;.,;’.\\| Opfl'on
\ 2- Inlet Slab Overlay can be
Frsert— rehabilitate option
4

"AS—BUILT"

Scale: As Shown

Date: March 2016

SHEETNo. S35 ofF 62
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Do No. | SWE | prowno. | TEaR | TNo. | sueeTs
- __ — e e ~ HAWAL | HAW. | HWY-0-06-14 | 2016 | 27 | 62

Right of Way S I Limits of Clearing, Hydroseed,
/e and Erosion Mat
//” Install Compost Filter Sock,
V4 See Sht C16
// Existing CRM
/?ff’/ Outlet Structure Install Temporary HDPE
/;;’2;/ Diversion Pipe

(By the Confractor)

VA U TR 3 ‘\; P’
. A0 LA \
N N R AU W W W Vs ﬁ

v
N =1
——— o
y +

Limits of Hydroseed
and Erosion Mat

Install Temporary HDPE
/ Diversion Pipe
(By the Confractor)

Install Compost Filter
Sock, See Sht Cl.6

Install Compost Filter Sock,
See Sht Cl.6

Exist 48" RCP Culvert
fo be Rehabbed, See Structural Drawings

Construct Temporary

ffer D BMP_Construction Sequence:
Cofter Dam 1. Install compost filter sock.
- Inser A 2. Remove and relocate rocks/boulders from
< < Nof o Scale inlet and remove and dispose of exist

S T T T T T T T T T T concrete piles from slope embankment.
Construct temporary coffer dams and
2 install stream diversion pipe.

i - A ; '.; - / ® - » s s
A) 7 Remove debris from within invert cavity
. e
S > / . ore
_ | I | o _ R/W Exist Concrete Pilings /

Z/\
/ \
(V)

Repair the pipe, see stfructural drawings.
Repair damaged CRM outlef.

Construct new inlet debris cafchment.
Grade slope af inlef. Hydro-seed and

y/ install erosion mat.

. Remove BMPs.

and backfill.
to be Removed (Typ) .

\
\
N\
NSO A

] 7
! Construct Temporary L
| Coffer Dam

Existing Inlet
Structure

TN\
©

Install Compost Filter Sock
and Construct Temporary Coffer
Dam (typ), See Inset A

-j\[&\z
I nSf'a/ / Tempora ry HDPE' STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
Diversion Pipe

Note: Section (By the Contractor) M.P. 670 (PALI HIGHWAY)
e Plan Not to Scale

SITE SPECIFIC BMP
: : Not to Scale
Proposed BMP plan is provided fo show a CULVERT REMEDIATION AT VARIOUS
general intent. Contractor shall submit

BMP plan for review and approval by the MILEPOST 6.70 (PALI HIGHWAY), SITE SPECIFIC BMP m LOPC::'/Z};S?SN g%%ﬁ(ﬁ%_ggfﬁ 1

Engineer prior fo performing the work. Scale: As Nofed C3.1 |C3.] m LT vmpms | Scale: As Shown Date: March 2016

S
THIS WORK WAS PREPARED BY

ME OR UNDER MY SUPERVISION SHEETNo. C3/ OF 62

LICENSED
PROFESSIONAL
ENGINEER

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

Legend: HAWAIL | HAW. | HWY-0-06-14| 2016 | 28 62
////// Designates Work Area [
N7 .
T'raffic Rated Portable Barriers
- Direction of Traffic ——

I' Sign (Shown Facing Left)
Nofe:
See Traffic Confrol Nofes and Table
on Sheet CL7

Right-of-Way

\ cWz0-1Ad
) 48"x48"

CWI3-1(25)-A
2 4/1 X 2 "

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

M.P. 6.70 (PALI HIGHWAY)
[TRAFFIC CONTROL PLAN-01

CULVERT REMEDIATION AT VARIOUS
LOCATIONS ON OAHU, PHASE 1
Project No. HWY—-0—-06—14

LICENSED
PROFESSIONAL
ENGINEER

No. 6198-C

MILEPOST 6.70 (PALI HIGHWAY), TRAFFIC CONTROL PLAN /1 2\ 0 50 100 150

) 1

Scale: 1" = 50’ €32 |C32 e —— e emsno ok & e wooee v | Scale: As Shown Date: March 2016
Seale: 17 = 50 feet ME OR UNDER MY SUPERVISION SHEET No. C32 OF 62 SHEETS
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FED. ROAD FISCAL | SHEET TOTAL

DIST. No. | STATE PROJ. NO. YEAR | NO. | SHEETS
Leqgend: HAWAII HAW. | HWY-0-06-14| 2016 | 29 62
////// Designates Work Area
—_ — Traffic Rafed Portable Barriers
> Direction of Traffic
I- Sign (Shown Facing Left)
vNofes.-
. See Traffic Confrol Nofes and Table
on Sheet CIL7
2. Confractfor shall mainfain access for Runaway
Truck Ramp at all fimes and provide for
additional safefy and profection as necessary.
< L Right-of-Way
Ny /// /o \
8‘ SH@g;?(E N\ CW2I-5(500)-A s
~ \ VORK ) e T
[ 25| CWI3-1(25)-A /SHOULDERN, CW2/-5(250)-A ! ’ |
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n \\ 250 FT # X 1 //
N Y 4 | Y, i
— | / —
- — /| <L | CWI3-1(25)-A /
[T — — T N
T L e T / |
Y — T / ;
S Ty S /r
~ T — " e Mr WWWWW . y / - . —— < <= <=
S — T - e - e e e T e
s 0 F— = - mrw = #ew 70 = M8F00 | H900= E BP0 = EZR0 T I
O 1 e — ; %. , = DS | s = = ,@!9—-3""’
J
, N — 7 A
/ Area / Right-of-Way _ﬁ
%2
250/ = ROAD WORK
I g |20 C6202A
aper Buffer S;g 48" x24"
Sis | po0’ |
Q"
e S
— /

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

M.P. 6.70 (PALI HIGHWAY)
TRAFFIC CONTROL PLAN-0Z

CULVERT REMEDIATION AT VARIOUS
LOCATIONS ON OAHU, PHASE 1
Project No. HWY—-0—-06—14

LICENSED
PROFESSIONAL
ENGINEER

No. 6188-C

MILEPOST 6.70 (PALI HIGHWAY), TRAFFIC CONTROL PLAN 1 O___20 10 150

{ ) m— cewar o & vE U v | Scale: As Shown Date: March 2016
Scale: 1" = 50 03.\3___9.2.3 Scale: 1" =50 Feet ME OR UNDER MY SUPERVISION SHEET No. C3.3 OF 62 SHEETS
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AN Summary of Earthwork Quantities

{
™
v\ || Tofal Excavation: 30 CY

Total Graded Area (Plan): 0.02 AC

Tofal Disturbed Area (Plan): 0.02 AC

\
\
\

\
]

l. Earthwork quantities are taken from
exist ground to finish grade
2. Quanftities are for permit purposes only

LEGEND FOR
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MILEPOST 6.70 (PALI HIGHWAY) SITE PLAN

TN 0 5 10 15

Scale: 1" = 5

Scale: 1"=5 Feet

"AS—BUILT"

FED. ROAD FISCAL | SHEET | TOTAL
DIST. NO. | STATE PROJ. NO. YEAR NO. | SHEETS
HAWAII HAW. | HWY-0-06-14 | 2016 30 62

Notles:

I. BMP’'s shall be in place and functional prior fo the start
of construction work and in accordance with sheef Cl.6
and manufacturer's recommendations, whichever is more
stringent.

2. Erosion Mat limits are shown in plan view. Confractor
shall account for all slope irregularities when performing
work and Installing constfruction materials.

3. Unless otherwise nofed on the plans, remove existing
trees (12" in diamefer or smaller) and vegefafion within
erosion mart limits, remove existing concrefe pilings, grade
back any vertical and/or overhanging soil areas, provide
a smooth slope surface, and hydroseed prior fo erosion
mat installation.

4. Removal and disposal of cuf frees, vegefation, and
concrefe pilings af an approved location shall be done at
no additional cost fo the Stafe.

5. Confractor shall provide a defail for installafion of
erosion marf around profectfed frees identified on the plan
per manufacturer recommendations for review by fhe
Engineer.

6. Confractor shall sfake-ouf the proposed erosion mat areas
in the field for review and approval by the Engineer
prior fo erosion mat installation.

/. Confractor shall maintain access and clearance fo
existing Runaway Truck Ramp af all fimes during
construction.

8. Confractor shall exercise cautfion when removing the
existing rock buildup for the inlef debris cafcher
Installation (see sfructural drawings for defails). Any
rock removal by the Confracfor that exposes bare soil or
creafes an unstable situafion shall be immediafely brought
fo the affenfion of the Engineer for correcfive action.

STATE OF HAWAII
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M.P. 6.7/0 (PALI HIGHWAY)
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— Erosion Mat

Grade Back Existing Slope fo

Exist Concrete Pilings

s o~ to be Removed (Typ)
Finish Grade ™~
~
\ Install 2 Deep Mechanical ™~
~— Earth Anchor ™~
~— \
~— - ~
R/W \ ™
v/
| —~ - ~ y
~— / /
— oy
~— P /
: - ~ /
Exist Concrete Pilings ~
/ Existing Grade fo be Removed (Typ) _ AN /
T o~ Existing 48" Reinforced AL
/ N\ Concrete Pipe Culvert // Y -
Install Top Anchor Trench _/\ T y 1=
See Sheet C3.7 for Details —) s All—
“—\\ Hydromulch Slope Surface AN
i Install Erosion Control Mat A=
\ (Tensar North American Green —
Vmax W3000 or Approved Equal) =

See Sheet C3.7 for Details

"\
\ Overlap Erosion Mat
//{ M See Detail Above

Install 2' ¢ 4' Deep Mechanical Earth Anchor
(Platipus S2/54 ARGS or Approved Equal) \
Stagger and Alternate Depths \/ﬁ'ﬁ\

\— Install Botfom Anchor Trench

See Sheet C3.7 for Defails

MILEPOST 6.70 (PALI HIGHWAY) SECTION

Provide a Smooth Slope Surface

Install Botfom Anchor Trench

Existing Metal Guardrail Dis No. | STATE | PRow No. | "aR | “No. | sHEETS
HAWAI | HAW. | HWY-0-0614| 2016 | 31 | 62

Install Permanent 9" Compost Filter Sock

(Vegetated Biosock Armored™
or Approved Equal)
See Sheet C3.6 for Defails

NOT TO SCALE

Pali Highway

Install Top Anchor Trench
See Sheet C3.7 for Defails

Hydromulch Slope Surface
Install Erosion Control Mat
(Tensar North American Green Vmax
W3000 or Approved Equal)

Install 2’ ¢ 4' Deep Mechanical Earth Anchor
(Platipus S2/54 ARGS or Approved Equal)
Stagger and Alfernafe Depths
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Runoff Flow
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Runoff Flow

N
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P . O f \E\:\ \\ \ \\\
SRR R
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Permanent Compost

Filter Sock

K o
3[/
3/74"x3/4" Wooden Stake,

14" Min Length (fyp)

Permanent Compost -
u |

= .
YNNI

N Filter Sock
9" Diameter

OVERLAPPING (ANCHORING)

Compost Filter Sock Nores:

l.

Permanent compost filter sock adjacent fo guardrail

at top of slope shall be vegetated with seed and
wrapped with a bi-axial geogrid (Vegetated Biosock
Armored™ or approved equal).

Details provided as a minimum requirement.
Contractor also to adhere to manufacfurer's
installation instructions.

Compost shall not contain biosolids and should be
consistent with EPA guidelines.

9" Diameter

COMPOST FILTER SOCK DETAILS

9” Permanent Compost Filter Sock —

3/4"x3/4" Wooden Stake,
14" Min Length

Effective Height 7.5"

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

HAWAII HAW. | HWY-0-06-14 | 2016 | 32 62
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PLAN (ANCHORING)

Existing Metal

/\ Guardrail

RUnoff Flow

3/4"x3/4" Wooden Stake,

Not fo Scale

14" Min Length
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FED. ROAD FISCAL | SHEET | TOTAL
DIST. NO. | STATE PROJ. NO. YEAR NO. | SHEETS

HAWAII HAW. | HWY-0-06-14 | 2016 | 33 62

Existing Metal -~ Erosion Mat
ererel ‘\/Q\ Anchor Plafe Erosion Mat —\ / ‘
D

2-3 —~ Stainless Steel Tendon AN Conical Wedge Grip

.-—.——_-—-——»——

XA
] y Slight Depression y .
e 1Y) NN 12" Min
S " ol N ‘ \/ N \ /
|_— )| | —— Compacted Backfill KNS AA /A
/.
ANV I\
N
e

VAV

Erosion Mat r

Mechanical Earth Anchor R AT
6 |- (Platipus $2/54 ARGS or NI 4
Min Approved Equal) Nofte: <//\\// J 5" Min
. Install per Manufacturer's Secure all erosion mat edges Compacted Backfill
Mechanical Earth Anchor, (Typ) Instructions with mechanical earth
/ Mechanical Earth
TOP ANCHOR TRENCH DETAIL anchors at 4" on cenfer Anchor, (Typ)
Not 7o Scale MECHANICAL EARTH ANCHOR DETAIL BOTTOM ANCHOR TRENCH DETAIL
Not fo Scale Not to Scale

Provide 2' ¢ 4' deep Mechanical Earth Anchors @
4' OC ¢ Wire Staples @ 10" OC Along All Edges

M

©)

‘ % b YA I AI .- T

X

BRBBIBIE

7/

XXX KKK >
EROSION MAT/ANCHOR LAYOUT DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

Not to Scale
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