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NOTE:

Transition to the Beach Opening.

Grade the Beach to Create a Smooth 2.

a Slope of 1:7 After the Dune Hill. 

Grade at Sta. 9+25 to 12+25 Shall be at 1.
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 04+25 to 05+75. Cross Slope Shall Not Exceed 1:48

 to Existing MSL (Approximately 1:15 Slope) from Station

Grade Beach Opening from 1' Below Top of Crest Elevation

00+00

00+50
01+00

01+50 02+00
02+50

03+00 03+50 04+00 04+50

05+00



FED. ROAD

HAW.

STATE
FISCAL

YEAR

SHEET

NO.

TOTAL

SHEETSDIST. NO.

HAWAII

SHEET No. OF SHEETS

PROJ. NO.

FEDERAL AID

SU
R

V
E
Y
 
P
L
O
T
T
E
D
 
B
Y

D
R

A
W

N
 

B
Y

Q
U

A
N

T
IT
IE

S 
B
Y

C
H
E
C

K
E
D
 
B
Y

O
R
IG
IN

A
L

P
L
A

N

N
O
T
E
 
B
O

O
K

N
o.

D
A

T
E

" " " " "

T
R

A
C
E
D
 
B
Y

D
E
SI

G
N

E
D
 
B
Y

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

SIGNATURE

Scale: As Noted

ME OR UNDER MY SUPERVISION.

THIS WORK WAS PREPARED BY

EXPIRATION DATE OF THE LICENSE

STATE OF HAWAI'I

KUHIO HIGHWAY

Fed. Aid Project No. ER-24(004)

Emergency Shoreline Mitigation

GRADING & SANDSAVER PLAN

33
S-15 20

Date: Dec. 2023

ER-24(004) 2024 33 49

Scale: 1" = 20'-0"

GRADING & SANDSAVER PLAN

M
a
tc

h
 
L
in

e
 
{
 
S
ta
. 
0
5
+
0
4

 
f
o
r
 
C
o
n
ti
n
u
a
ti
o
n
)

S
-1
4

(S
e
e
 
S
h
e
e
t 

M
a
tc

h
 
L
in

e
 
{
 
S
ta
. 
10

+
4
2
.7

 
f
o
r
 
C
o
n
tin

u
a
tio

n
)

S
-16

(S
e
e
 
S
h
e
e
t 

NOTE:

Transition to the Beach Opening.

Grade the Beach to Create a Smooth 2.

a Slope of 1:7 After the Dune Hill. 

Grade at Sta. 9+25 to 12+25 Shall be at 1.
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at Crest Elevation

Regrade Sand to Start/Match 

Sandsavers are Installed

Cross Section Once Revetment and 

Regrade Beach Sand as shown in 

Arch: 871 LF
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 08+75 to 09+75. Cross Slope Shall Not Exceed 1:48

 to Existing MHHW (Approximately 1:10 Slope) from Station

Grade Beach Opening from 1' Below Top of Crest Elevation

 Monitoring Camera

New Concrete Pad for

(-)2.0' Elevation

on the Mauka Side, between 2.0' and 

Sandsaver Scour Protection Placed 

System

Revetment 

Extent of 

Elevation at both Ends of the Arch

on the Makai Side, between 0.0' 

Sandsaver Scour Protection Placed 

the Top (See Details on Sheet S-20)

Strap Through the Second Hole from 

Section (No Scour Protection) with One 

Tie Sandsavers Together in this 

on Sheet S-20)

Through the Top Two Holes (See Details 

(with Scour Protection) with Two Straps 

Tie Sandsavers Together in this Section 

05+00 05+50
06+00

06+50
07+00 07+50 08+00 08+50 09+00 09+50 10+00
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NOTE:

Transition to the Beach Opening.

Grade the Beach to Create a Smooth 2.

a Slope of 1:7 After the Dune Hill. 

Grade at Sta. 9+25 to 12+25 Shall be at 1.
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at Crest Elevation

Regrade Sand to Start/Match 

Arch: 871 LF

Sandsaver

Sandsavers are Installed

Cross Section Once Revetment and 

Regrade Beach Sand as shown in 

 Mauka Side, between 2.0' and (-)2.0' Elevation

Sandsaver Scour Protection Placed on the

0
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(-)4

(-)4

Station 12+35 to 13+10. Cross Slope Shall Not Exceed 1:48

Elevation to Existing MSL (Approximately 1:10 Slope) from 

Grade Beach Opening from 1' Below Top of Crest 

Elevation at both Ends of the Arch

on the Makai Side, between 0.0' 

Sandsaver Scour Protection Placed 

S-20)

from the Top (See Details on Sheet 

One Strap Through the Second Hole 

Section (No Scour Protection) with 

Tie Sandsavers Together in this 

 Holes (See Details on Sheet S-20)

 Two Straps Through the Top Two

 Section (with Scour Protection) with

Tie Sandsavers Together in this

10+50 11+00 11+50 12+00 12+50 13+00 13+50 14+00 14+50 15+00 15+50
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NOTE:

Transition to the Beach Opening.

Grade the Beach to Create a Smooth 2.

a Slope of 1:7 After the Dune Hill. 

Grade at Sta. 9+25 to 12+25 Shall be at 1.
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9.65

9.58 9.36 9.23 9.06
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Sandsavers are Installed

Cross Section Once Revetment and 

Regrade Beach Sand as shown in 

at Crest Elevation

Regrade Sand to Start/Match 
Revetment System

Extent of 

0

0

0

2

2

4

4

4

6

6

6

8

8
10

10

10

12

(-)2

(-)2

(-)4

(-)4

Station 17+10 to End. Cross Slope Shall Not Exceed 1:48

Elevation to Existing MSL (Approximately 1:15 Slope) from 

Grade Beach Opening from 1' Below Top of Crest 

16+00 16+50 17+00
17+50 18+00 18+50 19+00



1.5

1

Scale: 3/16" = 1'-0"

Scale: 3/16" = 1'-0"

bike path

(-)4.0'

New Revetment

1.0'

Sand Dune

bike path

(-)5.0'

(-)4.0'

1.0'

(-)4.0'

MHW = 0.6'

MSL = 0.0'

MHW = 0.6'

MSL = 0.0'

(-)5.0'

(-)4.0'

existing groundline

existing groundline

1.5

1

STA. 05+64 & STA. 13+00

TYPICAL SANDSAVER ARCH END SECTIONS

(-)1.0'

1

7

1

15

 Approved Equal

 Attached Geotextile Fabric or

Triton Marine Mattress with

Geotextile Fabric

 

 

the Mauka Side

from MSL Shall have Scour Protection on 

Sandsavers between 2.0' and (-)2.0' Elevation 

between 0.0' MSL 

Side of each Sandsaver 

Scour Protection on the Makai 

Offshore Sandsavers Shall have 

1

1.5

14

1

22'-3 5/8 "114'-2 1/8 "

AND MONITORING CAMERA LOCATION STA. 10+15

TYPICAL CENTER SECTION OF SANDSAVER ARCH

Details)

S-19 and S-20 for 

Sandsavers (See Sheets 

33'-4"98'-9"

S-20 for Details)

Sheets S-19 and 

Sandsaver (See 

Approved Equal

Attached Geotextile Fabric or 

Triton Marine Mattress with 

Fabric

Geotextile 

existing riprap

Bike Path

Transition with the 

Create a Smooth 

and in between Armor Stones

Concrete Can Extend Outward 

9'-0"

Slope Towards Makai

Monitoring Camera with a 1% 

New 9' x 18' Concrete Pad for 

NOTES:

on the Concrete Pad as shown.

or Approved Equal) and Contractor shall Install it 

HDOT shall Purchase the Monitoring Camera (LVT 2.

Approval of the Engineer.

from the MSL at the time of Installation, with 

Sandsavers Shall be Field Fit at (-)4.0' Elevation 

Due to the Continual Shifting of the Beach, 1.
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(See Note Below)
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6
"

2'-0" 2'-0" 1'-0"

1'-0"

1'-0"

2'-0"

1 1/2 "

3
"

6" 6"1'-0"

Scale: 1" = 1'-0"

Scale: 1" = 1'-0"
Scale: 1" = 1'-0"

A

A

5'-0"

Scale: NTS

 

Tensar Flap Overlaps Adjacent

Overlap

  

3 Equal Spacing O.C.

5" 5"

Overlaps

Overlap

12" x 6" H x 57" L

 Tensar Grid Packet,

Surge Rock Placed within

 Sandsavers

4̀'-
9"

Sandsavers

Sandsaver

 Approved Equal)

 Chemical Group or

 Dockguard Mitsubishi

UHMW Plate (Tivar

Scale: 1/4" = 1'-0"

TYPICAL SANDSAVER SANDSAVER - BACK VIEW CROSS SECTION A-A

SANDSAVER ATTACHMENT DETAILS

9
/
16
"

3
/
4
"

SS316L Bolts and Inserts

Holes

Counterbore Slot 

1"

2"

 Hardware

 Attached with 1/2" SS316

 Equally. 3" W x 24" L

 Sandsaver Unit Spaced

4 UHMW Plates per

   1" W x 2" L    0.5"

9/16" W x 1-1/2" L Thru All

Flow

MakaiMauka

2'-0"2'-0"1'-0"

6
"

Makai Scour ProtectionMauka Scour Protection

Approved Equal) See Details Below

Mitsubishi Chemical Group or 

Polyethylene Plate (Tivar Dockguard 

Ultra High Molecular Weight (UHMW) 

NOTE:

12" W x 6" H x 57" L

Tensar Grid Packet,

Surge Rock Placed within 

 Washer to Attach UHMW Plates

with 1/2" Washer and 1/2" Split 

Use SS316L 1/2" Dia x 1-1/2" L Bolt

 Insert into Bottom of Sandsaver.

SS316L 1/2" Dia x 1-1/4" L Female

NOTE:

The Tensar Grid Packet 

Shall be Stitched Closed as 

Shown on Sheet S-11.

SANDSAVER - UNDERSIDE VIEW

NOTE:

See Sheet S-20 for 

Sandsaver Notes
Mauka Side Not Shown 

for Clarity

(or Approved Equal)

Tensar InterAx FilterGrid

(or Approved Equal)

Tensar InterAx FilterGrid
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18'-0"

Provide a Smooth Transition

Level with the Revetment and 

Top of Concrete Slab shall be 

New Revetment

Tuck the Loose End to Prevent a Snag Hazard.

Located on the Mauka Side of the Sandsavers. 

Locking Mechanism of the Strap is to be 

CONCRETE PAD DETAIL

Scale: NTS
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 Min. 2000 psi

Class B Concrete

Installed

Monitoring Camera to be 

create a Flat Surface for the 

in between the Stones and 

Pour Concrete Over Revetment 

5
" 

M
in
.

 or Approved Equal

Triton Marine Mattress

Scale: 1" = 1'-0"

Scale: 1" = 1'-0"

SANDSAVER STRAP DETAILS - PLAN VIEW

SANDSAVER STRAP DETAILS - BACK VIEW

Makai

Mauka

Second Hole from the Top

Approved Equal) Through the 

Buckles, from BAND-IT (or 

Wide Straps and 400 Alloy 3/4" 

Using 317L 1/4 Hard SS 3/4" 

Tie the Sandsavers Together 

SANDSAVER NOTES:

Called Out in Sheets S-15 to S-16

Sandsavers only at the Locations 

Approved Equal) at the Top of the 

3/4" Buckles, from BAND-IT (or 

Hard SS 3/4" Wide and 400 Alloy 

Install a Second Strap Using 317L 1/4 

 Monitoring Camera

 Concrete Pad for

New 9' x 18'
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need to be Filled with Concrete and Transported to the Project Area.

The Units will be Shipped to the Project Site Empty. Once on Site, the Units will 

Connection Plate can be Installed as shown on the Plans).

that the Inserts on the Bottom of the Units are Installed so that the Scour 

(Ensure 

Sandsavers.

Create a Snag Hazard and shall be Located on the Mauka Side of the 

The Tail of the Strap shall be Tucked or Shortened and Not Stick Out and 7.

to Each Other.

Straps shall be Installed Once the Sandsavers are In-Place and Butted Up Next 6.

Unit is within a 1.5-in Vertical/Horizontal Tolerance of Each Other.

Strapping and Locking the Units Together. Contractor shall Ensure that Each 

Contractor shall Ensure that Each Unit is Flush with the Adjacent Unit Prior to 5.

Sandsavers with Scour Protection is Placed in the Right Location.

One Another with no Gaps as shown in Sheets S-14 to S-19. Ensure the Correct 

not be Placed at a Depth Greater than (-)4 ft MSL. Sandsavers shall be Abutting 

Protection Overlaps the Adjacent Scour Protection FilterGrid. Sandsavers shall 

Place Sandsavers, with Heavy Equipment, One at a Time Ensuring that the Scour 4.

Inserts are Used for Each Mauka and Makai Scour Protection.

Different Sections of the Arch. Ensure the Correct Sandsaver with the Correct 

Sheets S-15 and S-16. Sandsavers will have Different Threaded Inserts for 

shown in Sheet S-19. Locations for Mauka and Makai Sections are shown in 

Geotextile (or Approved Equal), UHMW Plates and Hardware, and Surge Rock as 

Attach the Scour Protection Which Consists of Tensar InterAx FilterGrid with 3.

2.

Sandsavers shall be Precast Off-Site at the Manufacturer's Facilities 1.
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