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MATERIAL SPECIFICATIONS GENERAL NOTES F. E xterior grout surfaces shall be broom finished o maintain
a smooth exterior finish between stones.
l. All stone materials shall have a minimum specific gravity of 2.40 and a
maximum absorption of 4. 4, ROCK FILL MATERIAL FOR KYOWA BAGS:

2 RIPRAP ARMOR STONES: Shall have a maximum dimension of 6 in and a minimum dimension

of 3 in.
The riprap armor stones shall be placed using mechanical equipment to safely
install as shown. The riprap armor stone layer shall be Class VII and have the 5.
following minimum and maximum allowable particle sizes in inches:

ROCK FILL MATERIAL FOR TRITON MARINE MATTRESS:

Shall have a maximum dimension of 6 in and a minimum dimension

Nominal Riprap Class by d d d d of 2 in. The average stone size shall not be greater than 4 in.
Median Particle Diameter 5 50 85 100

Class Diameter Min. | Max. | Min. | Max. | Min. | Max. Max.

VII 24 in. 14.5 21.0 230 | 27.5 31.0 37.0 46.0 QUANTITIES TABLE

and the minimum and maximum allowable particle weight in pounds is: Approximate Total
Nominal Riprap Class by Type cu. yd. tons
Median Particle Weight W Weo Wes Wi L , ’
Class Weight Min. | Max. | Min. | Max. | Min. | Max. Max. Class VII Riprap 1408 3201
VIl 1/2 ton 260 740 950 | 1700 | 2500 | 4100 9000 Class III Riprap 31 707
PARTIALLY GROUTED RIPRAP STONES 0" Minus Rock 52 i
L v " Rock Material (Kyowa Bags)| 174 395
A.  The partially grouted riprap stones shall be placed using mechanical Rock Material (Mattress) 152 345
equipment or by hand fo safely install as shown in the plans. Generally, the
grouted riprap will be placed above the Mean Sea Level (MSL) and in the dry. Kyowa Bags 112 bags
B.  The partially grouted riprap stone layer shall be Class I1I and have the I'riton Marine Mariress 29 matiresses
following minimum and maximum allowable particle sizes in inches: Grout 10 cu. yd.
Nominal Riprap Class by d d d J £ xcavation 1940 cu. yd.
Median Particle Diameter 5 50 & 100
Class Diameter Min. | Max. | Min. | Max. | Min. | Max. Max.
I1] 12 in. /.3 10.5 /1.5 14.0 15.5 18.5 24.0
and the minimum and maximum allowable particle weight in pounds is:
Nominal Riprap Class by
Median Particle Weight Wis Wso Wes Wigo
Class Weight Min. | Max. | Min. | Max. | Min. | Max. Max.
111 150 1b 32 93 120 210 310 510 1100

C. Grout shall be composed of a Portland Cement based grout with a minimum

26-day compressive strength of 3000 psi. See the recommended concrete mix
‘ ‘ ‘ ‘ ‘ ratio below for one cubic yard:

E..... a. Portland Cement 740 to 760 Ibs
b. Fine Aggregate (sand) 180 to 1,200 Ibs
c. 1/4" Crusher Chips (Gravel) 1,180 tfo 1,200 Ibs
d. Wafter 420 fo 450 Ibs

e. Air Enfrained 51t 7%

D. Grout shall be placed by hand or using a hose or tremie method and shall
not segregafe when being applied. If using a hose or fremie method ensure the

STATE OF HAWAI'I

E= & ;: nozzle is sufficiently sized to fit into the void spaces for proper placement ey A arwavs oviaon o
xz85E8 of grout. [ eenseo |

Hill ’ ‘) | RIPRAP GENERAL NOTES
= E.  Fill the voids between stones a depth of 1/3 of the total void space TR

g‘i § thickness (1/3 the thickness of the riprap layer) as measured from the exterior GBS KUHIO HIGHWAY

%ﬂ E ‘ surface. THIS WORK WAS PREPARED BY Repairs to Wailua River Bridge
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Continue Existing Revetment Upstream. Wrap Around Pier
No. 7 and Abandoned Abutment. The Crest Shall Maich
Existing Revetment Height and Drop Down Under the Pier
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as Shown. Partially Grout the Class 11 J|  M5L =00
Riprap as Shown in Detail |. T
y
BN | =
E xcavate as Needed to Install Class II] +V

and VII Riprap to Mafch Existing
Groundline

Install 4-0" Thick Layer
of Class VII Riprap
Below MSL

Gl SECTION 7~

Scale: 1" = 7-0"  H-4|H-10

S

I
i
<—— ¢ old abut | <—— ¢ pier 1

i

el
\

/ T'ie info Existing Hﬂi MSL = 0.0’
V4 \

and Partially Grout as Shown in
Detail 1. Use Class III Riprap as

Smooth Transition without Jogs or
Debris Catch Points.

‘ ‘ ‘ ‘ ‘ Stone Repair Material. Create a

N
N
g

- approximate existing
ground|ine

Install IC/ass VII Riprap
Below MSL. New Riprap
Shall Not be Higher than

the Existing Ground Level.
I

: : — STATE OF HAWAI'

> . KI DEPARTMENT OF TRANSPORTATION
E = % E 8 b \‘S"s NC‘/ HIGHWiYS DIVIzlooN °
il N | wAlLUA"RIVER RiPRAP -
§ a g 5 E No. 12562-CE
nr SECTION &~ P SECTIONS F ¢ G
gé E Scajes I" = £-0° Hi!i-lo THIS WORK WAS PREPARED BY R KUHM]/O H[G/I;-/ WAYB
° |z 4 ME OR UNDER MY SUPERVISION. epairs fO ai/ua iver rfdge

e b esi/| Fed. Aid Project No. ER-23(001)
SIGNATURE EXPIRATIdN DATE OF THE LICENSE Sca /e: A 5 N Of e d D af e: A p r. 202]
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Partially Grout by Filling
1/3 of the Depth of the
Void (or Thickness of the
Riprap Layer). Do Not Fully
Grout the Riprap.

DETAIL 1

Typical groundline

Tuck Filter Fabric
_\ Install 2*-0" Thick Layer of

________ ) Partially Grouted Class III Riprap
Above MSL. New Riprap Shall Not
E xceed the Existing Ground Level.

See Detail 1

Tuck Filter Fabric

. 4-0" Min USL = 0.0
Z ] LR
‘ .'. - /

Install Geofextile Fabric
with High Tear Resistance

E xcavate Existing Ground as Needed Sy — VA
for Riprap [nstallation. The Surface / ’J T |
of the Riprap Shall not be Higher S| <
..... than the Existing Ground Level. ‘Q ——— S
V — -
Grade Banks as Needed AN

to Mafch Existing Slope
and al Transitions

Install Class VII Riprap Below

s Mean Sea Level. New Riprap Shall STATE OF HAVAL
E 5 5 o Not E xceed the EXiSﬁﬂg Ground <S5\ King DEPARTMENT OF TRANSPORTATION

= : E : | evel. » e I, HIGHWAYS DIVISION
iy $58)s) | TYPICAL RIPRAP DETAILS
3 |8 %4 5%

1, |8 TS KUHIO HIGHWAY

2 | [YPICAL RIPRAP DETAILS THIS WORK WAS PREPARED BY Repairs to Wailua River Bridge

3 ME OR UNDER MY SUPERVISION. - -
%ﬁ M Fed. Aid Project No. ER-23(001)
m v EXPRATION DATE OF THE LICENSE Scale: As Noted Dates Ap/’ 2021

SHEET No. H-I OF 15 SHEETS
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E bike path

bent 3 pile cap | _ ;
elev = 17.6/" \/

/— Crest Width Shall

Install New Riprap with Class VII Vary to Match

III I
I
1

Riprap. Lay the Riprap on the Trifon Remove Existing Riprap as 00 A F xisting Elevations
Marine Mattress as Shown. Place the Needed to Install New <
Larger Stones on the Exterior Surfaces Riprap. Tie-in to Existing
and the Smaller Stones in the Inferior. Riprap Where Possible /. T / existing GRP
| N7
Overlap Fabric

N

_—
7] /
After Riprap Installation is 1.5 O )(

Complete, Fill and Bury with / Y, e,
Sand. Ii ../,. Q/D_<
5,

Minimum 2"-0 A D
' (3

13-8"
12'-9"

approximate existing . | ; |
MSL = 0.0 groundline ST N T LT \ ,’ Qj’\ Q§
T ' ‘. AL
7\ DI SR ECHIN TSR Vs
— L~ RSN Loy S o

NG S el e T T C__) oSN = Grade Banks at a Slope of
NN e T e [ j Yo fivgdie 1.5:] as Needed
t : ::_ 2Ty e 2T /ﬁﬁ 13209
Y ' Geotextile Wrapped I' Thick Core Layer
/ Stone. Note that this is Not Needed if
Y 30-0" Riprap is on Hard Layer Bottom or the
E xcavate and Place Trifon < Mattress.

Marine Mattress at 5’

Below MSL SECTION =N

Class VII Riprap to be Placed

Triton Marine Mattress Scale: I" = 4-0"  H-T|H-12 on Triton Marine Mattresses
with Attached Geotextile (S B Sta. 1+83.00 to 2+03.20)
Fabric or Approved Equal
bike path
| | o
Install New Riprap with Class VII e/ —Crest Widih Shall
Riprap. Lay the Riprap on the Triton = Vary to Mafch
Marine Mattress as Shown. Place the Remove Existing Stacked S Existing Elevations
Larger Stones on the Exterior Surfaces Rocks as Needed fo Place =
and the Smaller Stones in the [nterior. New Revetment

Overlap Fabric
Minimum 2'-0"

V 6< existin
O / g Stacked rocks

After Riprap [nstallation is

NG

. Complete, Fill and Bury with 7
© Sand. 1.5
m
..... -~ - (D
approximate existing QQ Qg

MSL = 0.0 groundline T m 2

. B\ T N T T e T
: :Q / =L 8 - - LT S g L= Sy 6O |—<——— Grade Banks al a S/Ope of - STATE OF HAWALI'I
5 a R N N L Livedl 5, g \. Kiy DEPARTMENT OF TRANSPORTATION

E::EE= o s T e 205/ \ Lod as Needed % Doﬂ, HIGHWAYS DIVISION

E§§§E§ / Y Geotextile Wrapped I' Thick Core PROTESSIONAL ) & WAILUA RIVER RIPRAP -

& B . ) e | No. 12582-CE

28 E: 38 E xcavafe and Place Triton ,’\ Varies 30-0" or 35™-0" %/ae}é%;f '}?rn%,-,ﬁg; ;gagnﬂlzgrlds i QTR CROSS SECTIONS H ¢ |

i : Marine Mat ggfoi/ 31{455L Layer Bottom or the Mattress. ‘ KUHIO HIGHWAY

i | | N SECTION T | Fos e | Repairs fo Wailua River Bridge
Triton Marine Mattress Scale: I" - 4-0" _ H-TIH-I2 Class VII Riprap fo be Placed /m Lo oo Fed. Aid Proiect No. ER-23(001)
with Affached Geofextile ) ~— on Triton Marine Mattresses R T Scal : s /6 v roject Ne. Date: Apr. 2021

Fabric or Approved Equal (S 8 STA. 2+03.20 TO 2+34.25) : -
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HAWAII HAW.

bent 2 pile cap —_ | \% iST TZVIAOI'Z;C/?ha//
elev = 17.67' N == y

Existing Elevations

Install New Riprap with Class VII

Riprap. Lay the Riprap on the Triton

Marine Mattress as Shown. Place the

Larger Stones on the Exterior Surfaces R ‘sting Ri

and the Smaller Stones in the Inferior. emo/\//eeeg)e(éjs ,Ig g] n Slér//aev:; X

) Riprap. Tie-in to Existing
Riprap Where Possible

TN

v existing stacked rocks

o
U
9'—0X

After Riprap Installation is
Complete, Fill and Bury with
Sand.

approximate existing — 5 Se R\ )
ground|ine . — T LTk

13-8"

\ Repair E xisting
GRP Below Ground
as Needed

MSL = 0.0
\ \/ v

~"-- ' -
N

Place Geotextile Fabric Where
There is Fill and Tuck

Class VII Riprap to be Placed
> on Triton Marine Mattresses

\— E xcavate and Place Triton
Marine Mattress at 5°

351_0”

SECTION ™

T'riton Marine Mattress —/<
with Attached Geotextile
Fabric or Approved Equal

SCa/e: l” - 41_011 ‘Hi!i'l.?. BG/OW MSL
(S B STA. 2+34.25 TO 2+46.74) bike path
bent I pile cap
elev = 19.3
Crest Width Shall
Install New Riprap with Class VII \ = Vary to Match

Riprap. Lay the Riprap on the Triton
Marine Mattress as Shown. Place the
Larger Stones on the E xterior Surfaces
and the Smaller Stones in the [nterior.

/X

E xisting Elevations

Top of Existing Fill

Overlap Fabric
Minimum 2-0" \

3/_9//

Mid of Existing Fill

After Riprap Installation is Y
Complete, Fill and Bury with 1.5 Z X
Sand. /| / (= Ny

13-8"

Q 4 E‘ }>§ Bot of Existing Fill
Grade Banks al a Slope of
1.5:] as Needed

Geofextile Wrapped I' Thick Core

approximatre existing

CEEY o’- A
-t s
ry <t N 2w g ~
~ - - ’---. L -~ n - ‘..-.
— - v . .
= M o [ =z o - . & coo - __\
’ groundline - N RN
- - 4 - b ol - . - ® - - ¥ //
0 - . . - -— ' -~ R o e~ - 1 “ . S e
. . % o - . —
5 . . —
o K . . K N Ry +
. . - . - ~ . . 5 . - ~ . P - — - - . .
~ e = = . A\, RO 2 . - /‘,)/ . Sl i
- - - - —— -~
LI | S « B . s % ~|’_J./ CER X P o @
AR e — - L2 & e )
. oo e G DL . - ol .
B . 7 _maEe . s - o s R - ~ ~ e
Q - .
. I
” ‘- -
I' -
%
i

// T L e L Layer Stone. Note that this is Not
E T L QL’\JU(VW E Needed if Riprap is on Hard -
E L I LT il —/" O\ = < Layer Bottom or the Mattress. SRR P ART T OF T AN ORTATION
===§= » I, HIGHWAYS DIVISION
Eggzﬁg / 350" \ N Place Geotextile Fabric Where . WAILUA RIVER RIPRAP -
§2¢13 : s FI L
2 & :os /< >\There is Fill and Tuck P s CROSS SECTIONS J ¢ K
< P . [R5
L I Ftion Maring Mallress SECTION & Class VII Riprap to be Placed KUHIO HIGHWAY
Eg g | with Attached Geotextile T ¥ J E xcavate and Place Triton on Triton Marine Mattresses THIS WORK WAS PREPARED BY R . . Ri .
. Fabric or Approved Equal Scale: 1" = 4-0°  H-7|H-13 Varine Mattress af 5 %N;ZZ m epairs to Wailua River Bridge
f Fed. Aid Project No. ER-23(001)
(S ﬁ S TA. 2 +46o 74 TO 2 + 72. 7 4) B e/OW MSL SIGNATURE EXPRATION DATE OF THE LICENSE Sca /e: A 5 N Ofe d Dafe: A p r. 2 02]
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< Geogrid Lifting Tabs on Each End Beyond Filled Portion of Mattress —=f—=
<—— Up to 35 1t Typical (Filled Portion) for 12 in Mattress Thickness —=

(B) Vertical Seam,
Typical at the
4 Corners

Lifting Tab } _ , ] (B) § v ,
(Typical LN ISR ) | AN BN NI KA K SO NN K
e S Ve ars A
Top ~L'Q @\., ,."’f\ | \ Q}.‘Q«"yﬁ;’/ ‘Qj&‘ '\‘y)/
/@"@’('4*" @&. /‘r@%@)‘"gfy Stone Fill
- n
AR e G R 2 R e E AT A N N K e =4
Bottom /T Side Diaphragm
@ Indicates Bodkin Connection Using 3/8" Diameter HDPE Bodkin Rod
Indicates Braided Seam Using 3/16” Diameter High UV HDPE Braid

[YPICAL CONFIGURATION OF FILLED MATTRESS UNITS

Noftes:

-Ends, top, bottom, sides, and any extra length used for lifting or anchoring purposes
shall be composed of Tensar UXTriton200 Geogrid.

-Internal diaphragms shall be composed of Tensar UXTritonl00 Geogrid.

-Nominal width of units: 5 ft (filled), 4.4 ft (unfilled).

-Nominal thickness (filled): 12 inches.

-Plastic cable ties may be used fo secure bodkin connectors in position prior fo
tensioning or filling of mattress units.

BY
QUANTITIES BY

CHECKED BY

TRACED BY

DRAWN
NOTE BOOK | ppgiGNED BY

ORIGINAL | SURVEY PLOTTED BY
PLAN

[YRPICAL LOCK-STITCH BRAIDING CONFIGURATION FOR MATTRESS FABRICATION

Noftes:

-All cut ends of braid material shall be knotted within 172" fo 2" of the end fo prevent raveling of braid.
-Af all ends of all braided seams the braid shall be securely knotted to the geogrid.

-Al all ends of all pieces of braid material used, the braid shall be knotted to splice it to the next piece of braid, or to

secure it fo the geogrid. Each braided seam shall be continuous, with securely knotted splices allowed. The braid shall
be securely knotted to the geogrid at a spacing not fo exceed 3 ft along any seam.

-The braid shall be stitched through each pair of apertures along the seam at least once, and the minimum number of

stitches per fool along the seam shall be six (6). The spacing of stitches along each seam shall be reasonably uniform.
-All knots shall be fied in a manner fo prevent slipping and cinching.

-The wraps along the seam shall be sufficiently tight to close the gap between the adjacent pieces of geogrid,

Geogrid

FED. ROAD STATE FEDERAL AID FISCAL SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
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Top Grid
<— End or Diaphragm Grid

\ PP \— Bottom Grid

Bodkin
Rod

See typical configuration of filled mattresses
for additional dimensions and material fypes.

All 3/8" dia bodkin rods

installed (top and botfom of
EXPANDED SECT ION mattress) and secured in

AT DIAPHRAGM position

Geogrid tabs beyond each end of
mattress for tensioning and
litting. For 12" thick units, add
2 full apertures to each end of
top and bottom.

I hree longitudinal
seams completed in
prefabrication

Machine / roll direction of UX grid
for top, bottom, and sides.

direction of UX
grid for ends
and diaphragms.

Width of grid piece used fto
form each side shall be equal
fo filled thickness of matitress.

Machine / roll I

[YPICAL CONFIGURATION OF PREFABRICATED MATTRESSES

Note: Typical spacing of diaphragms is every three aperture lengths (£ 19”).

A shorter spacing may be used in order fo mafch the required mattress length.
Length of end pieces and internal diaphragm pieces shall be 2 grid apertures
long for 12" (filled) mattress thickness:.

STATE OF HAWAI'I
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

Vs | TRITON MARINE MATTRESS
/""'Mn st

ENGINEER

TYPICAL DETAILS

KUHIO HIGHWAY
ME OR UNDER MY SUPERVISION. Repairs to Wailua River Bridqe

/W %AM Fed., Aid Project No. ER-23(001)

e B YN Date: Apr. 2021
SHEET No. H-14 OF |5  SHEETS
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BY
TRACED BY

DRAWN

QUANTITIES BY

CHECKED BY

ORIGINAL | SURVEY PLOTTED BY

PLAN

NOTE BOOK | ppgiGNED BY

RIGGING AND
STEEL

LIFTING BAR

Varies

Geogrid

Lifting Hoop

5 ft

12 in

FED. ROAD STATE FEDERAL AID FISCAL SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
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Typical One-Ended Lift

Distance Approximately Equal to Mal Length

Typical Two-Ended Lift

General Notes:

Splice Point

-Lifting bar, rigging and handling must be suitable to distribute the lifting loads uniformly to the
geogrid. Lifting apparatus to be proposed by contractor. Handling and lifting of grid materials and
mattresses shall be avoided when the ambient temperafure is lower than 5 degrees below zero, c.

-Use a bodkin connection fo form the lifting hoops.

-Use cable ties (or similar) to prevent the connector piece from sliding out when tension is not

applied.

-The hoop may be configured in 2 ways:

-On each end of the unil, connect the pair of lifting tabs directly to each other; or
-On each end of the unil, use a separate piece of the same type of grid to form a longer hoop.
Connect each end of the separate piece of grid fo one of the lifting tabs. (This type of hoop

may be more advantageous for some conditions.)

-See the project specifications regarding stonefill materials.
-Filling shall be accomplished such thal the average thickness of each maftress does not exceed 12

inches.

-Marine Mattresses shall be lifted in accordance with the manufacturer's recommendations.

N <,
LICENSED
?ROFESSDNAL ®
ENGINEER
No. 12562-CE
4 >
A, 0

THIS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION.

SIGNATURE i EXPRATION DATE OF THE LICENSE

STATE OF HAWAI'I
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TRITON MARINE MATTRESS

TYPICAL LIFT DETAILS

KUHIO HIGHWAY
Repairs to Wailua River Bridge

Fed. Aid Project No. ER-23(001)
Scale: As Noted Date: Apr. 2021
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