GE N E R AL N O TE S . | | | n/ / ‘ | | oy oAl | graTE PROJ. NO. | FISCAL | SHEET | TOTAL
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DRAWN BY

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

PLAN

" ORIGINAL
NOTE BOOK

No

- GENERAL SPECIFICATIONS: reinforcing bar shall be as fc)//o ws, except as noted otherwise: | HAWAI | HAW. | NH-083-1l43) | 2001 |ADD. 72| 12t
State of Hawaii, Department of Transportation Standard Specifications for Road and a. Culvert, Endpost and Retaining Walls 27
Bridge Construction, 1994, and Special Provisions b. Concrete cast against and permanently exposed to earth 3"

DESIGN SPECIFICATIONS:

AASHTO LRFD Bridge Design Specifications, 2nd Edition, 1998 with 1999 interim revisions.
DESIGN CRITERIA:

1. Design Live Load:

a. Culvert Combination of design truck or design tandem
and design lane load per AASHTO

b. Sidewalk 85 PSF ~

¢. Railing 50 PLF both transversely and vertically acting

‘simultaneously, plus a concentrated load of
200 Ibs at any point and in any direction.
200+50L (Ibs)

| Where: [=Post Spacing in Feet |
2. Bridge End Post — In accordance with AASHTO TL—2 design forces.
1 3. Retaining Wall:

d. Railing Post

a. Active Earth Pressure = 40 PCF
b. Restrained Earth Pressure =~ = 55 PCF
c. Below Ground Water = 90 PCF

- GENERAL: |

1. Refer to Standard Plans fcr additional deta//s and notes noz‘ covered by dez‘a//s and
typical drawings.

2. All items noted incidental will not be paid for separately.

3. The Contractor shall verify all grades, d/menS/ons and sn‘e conditions before
commencing with any work.

4. The Contractor shall verify the locations of all eX/sz‘/ng ut///t y //nes near the bridge
and notify their respective owners before commencing the work.

5. The Contractor shall be solely responsible for the protection of adjacent property,
utilities and existing and new structures from damage due to construction and shall
repair any damage at his own expense, to the satisfaction of the Engineer. He shall
conduct his work in such a manner and provide such temporary shoring or other
measures as may be necessary to insure the safety of all concerned.

CONSTRUCTION REQUIREMENTS:

1. Refer to Hawaii Standard Specifications for Road, Bridge and Public Works

Construction, (Hawaii 1994 Edition and Special Provisions).
2. Except as noted otherwise, all vertical dimensions are measured p/umb

3. The Contractor shall submit shop drawings for construction of falsework, cofferdams

or other obstructions required for construction to the Engineer for approval.
4. The Contractor shall furnish shop placement and detailed drawings for all structural
steel work, including z‘emporory ,oedesz‘r/an bridge layout and deS/gn
FOUNDATION NOTES:
1. Foundation design is based on Geotechnical In vestigation by Ernest K Hirata and
 Associates, Inc. and Report Dated February 4, 2000. |
2. Excavation for all footings and stems shall be accomplished b y maintaining as near a

vertical cut as possible and it shall be the Contractor’s responsibility to maintain the
stability of the existing roadway prism throughout the course of work.

3. Spread footings shall be excavated and poured to neat lines as called for on the plans.

4. The Engineer may direct the Contractor to over—excavate below the bottom of
footing elevation. The additional over—excavation of the footing excavations, as
directed b Y the Engineer, will be measured and paid for as structural excavation as
indicated in the specifications.

5. The additional over—excavation as directed by the Engineer, below the bottom of

footing elevation shall be backfilled with Class D concrete. This item will be measured

and paid for as Structural Backfill for Retaining Walls (Class D concrete).

CONCRETE:

1. Structural concrete shall have the following class designations:
a. Approach Slab and End Post Fast setting hydraulic
cement concrete. Consult with concrete supplier for mix design. Iraffic shall be

allowed to pass over the new/y poured approach slabs within 8 hours of closing z‘raff/c

Refer to "Concrete Testing” note.
b. All others — Class A

3. Unless noted otherwise, chamfer all exposed concrete edges ¥4 inch.

4. Construction joints shall be located as shown on the Plans un/ess otherwise approved
by the Engineer.

LUMBER:
1. All lumber shall be termite and rot pressure preservative treated Coastal Douglas Fir.

2. All lumber shall be select structural grade.
3. All lumber shall be painted all around.

REINFORCING STEEL:
1. All reinforcing steel shall conform to the requirements of ASTM A615 and shall be
deformed, Grade 60 unless noted otherwise.

2. Al reinforcing steel, anchor bolts, dowels and other embedded items shall be securely

tied in place prior to pouring of concrete.

J. Sp//ce length for reinforcing steel shall be 52 bar diameters but shall be a minimum
2°-4” unless otherwise noted. w

4. All dimensions relating to reinforcing bars are to centers of bars unless noted
otherwise.

5. Reinforcing bars shall be dez‘m/ed in accordance with the loz‘est ed/z‘/on of the ACI
Detailing Manual, CRSI P/acmg Reinforcing Bars and Manual of Standard Practice,
and AASHTO LRFD wh/chever s more stringent governs.

STRUCTURAL STEEL:

1. All structural steel shapes"dnd p/az‘es sha// conform to AS TM A36, unless noted otherwise.
- 2. All structural steel tubes shall conform to ASTM A500 Grade B.

3. All steel pipes shall conform to ASTM A53, Grade B.
4. All structural steel shapes, plates, tube and pipes shall be hot-dipped ga/van/zed
after fabrication, unless noted otherwise.

5. All bolts shall conform to ASTM A30/, Grade A, and A153 Hot Dipped Galvanized, Class C
6. All nuts shall conform to ASTM A307, Grade A, and A153 Hot Dipped Galvanized, Class C

TEMPORARY PEDESTRIAN BRIDGE:

1. Temporary pedestrian bridges, inclusive of abutments, shall be provided at the Waiahole,
Waikane, Kaaawa and Makaua Streams to allow for bicycle and pedestrian crossmg
Continuous pedestrian access shall be provided.

2. Design specifications: conform to AASHTO LRFD Bridge Design Specifications,
2nd Edition, 1998 with 1999 interim revisions.

3. Design criteria:  minimum Live Load = 85 psf

4. Submit shop drawings and ca/cu/az‘/ons to the Eng/neer for approva/ 8 weeks prior to

installation of pedestrian bridge.

5. Bridge shall be designed and sz‘amped by licensed structural engineer with a minimum of

five years of similar license exper/ence

6. Bridge shall conform to ADA requirements.

/. Removal:  temporary bridge inclusive of abutments, shall be removed by the
Contractor. All temporary bridge structures become the property of SDOT and

~ shall be delivered to a state storage yard upon removal from bridge site.

8. The Contractor shall not support the temporary bridges on the stream bed.
This includes the section of the stream bed that is typically dry except during
times of heavy runoff. The Contractor may provide intermediate support for the
temporary bridge off the existing bridge if proven by calculation of a Hawaii
licensed structural engineer. The proposed design layout and calculation of such
supports shall be submitted to the engineer for approval and be stamped and
signed by a licensed structyral engineer. Also, the Contractor shall analyze the
existing bridge to ensure that no element of the substructure or superstructure

becomes overstressed from the additional loads b y the temporary bridge.
IRAFFIC CONTROL

During working hours, traffic control may be covered by the one lane traffic control
plan described in Section 645 — Traffic Control Devices. However, during non— working
hours, additional provisions for safely maintaining traffic shall be required. For |
example, portable traffic signals to control traffic. Another means to control traffic
would be to fully illuminate the site, illuminate approach warning signs, and provide

flashing warning lights and flagmen on both approaches. % .

194

Waikane, Kaaawa, Makaua, and Hak/puu Bridges shall be inciden z‘a/ to the
~concrete in end post structure pay item.

CONSTRUCTION VEHICLES

All material transfer vehicles, or any other
construction vehicle utilized during the
implementation of the work, shall not exceed the
operating capacity of each bridge within the

project limits. These bridges and their loading
capacities are listed as follows:

North Waiahole Bridge— 48 Tons
Waikane Bridge 64 Tons
Hakipuu Bridge 54 Tons
Kaaawa Bridge 48 Tons
Makaua Bridge 64 Tons

CONCRETE TESTING:

- Before traffic is allowed to travel on the

newly poured approach slabs, the comb/ncd

 requirement of a minimum compreSS/ve

strength of 3,000 pS/ and a minimum flexural
strength of 600 psi is necessary. Concrete

~cylinders from a test batch shall be tested /n
- advance of pour/ng approach slabs. Tests

shall be tested in accordance with AASH oT
97 to verify that the minimum strengths have
been achieved prior to a//owmg vehicular

traffic on new concrete.  Test resu/z‘s sha// be
provided to the Engmeer at least 1 da)

to pouring concrete. e

Contractor shall s"f,;”:f"f!!/z‘ shop drawings of
pedestrian walkways to Engineer for appro val.
See Sheets 5-9 and S—10.

| Added Shop Drawing Note
2/4/02 | Revised Concrete Note No.?
Date Revision |
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Added sheet for
4/23/03 | retaining wall details
Date Revision

STATE OF HAWAI
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HIGHWAYS DIVISION

RETAINING WALL DETAILS

STA 536495 (RE)

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn

" Federal Aid Project No. NH—083-1(43)
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Note:

- Each End of the Retaining Wall

Shall be Flared Back into the
Embankment at a Slope of
16:1. See Sheet C-25

Finished Cut Slope, Grade
to Daylight. Impervious Material
(ASTM D2487, Classification MH, CL,

SC, ML or GC). Erosion Control Mat

Cover.

1.5 (Max Slope)

1

Reference Wall

Layout Line ——p

DESIGN DATA

1. fc = 3000 psi
2. fy = 60,000 psi

3. Equivalent Fluid Pressure =

4. qu
5 ga

Service Limit State.

Refer to Sheet C-25
for Location and Length
of Retaining Wall

Chamfer See

Concrete

General Notes

40 PCF(Active)
300 PCF(Passive)
4,500 PSF Ultimate Bearing Pressure
1,500 PSF Allowable Bearing Pressure,

Finished Cut Slope, Grade

Cover.
Reference Wall

1.5 (Max Slope)

Layout Line ——

to Daylight. Impervious Material

(ASTM D2487, Classification MH, CL,
SC, ML or GC). Erosion Control Mat

Note:
Each End of the Retaining Wall

Shall be Flared Back into the
Embankment at a Slope of
16:1. See Sheet C—-25

—Refer to Sheet C-25
for Location and Length
of Retaining Wall

Chamfer See
Concrete
General Notes
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WATERPROOFING DETAIL

Not to Scale

FED. ROAD FISCAL | SHEET | TOTAL

pisT. No. | STATE|  PROJ. NO. YEAR | NO. | SHEETS |
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- Revision

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
IGHWAYS DIVISION

TYPICAL RETAINING WALL
SECTION AND SCHEDULE
(TYPE 2)
KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn
-+ Federal Aid Project No. NH—083-1(43)
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footing ittt ) R —— i 4. Locate bolt holes to avoid reinforcing in
- T B2 concrete structure.
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D
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g L | - 2-4"¢ Bolts
> , Key into Existing
SC_1043_.10 T2 Min L existing Concrete Railing
i~ ~ Bearing  bridge for Bearing Plate.
[YPICAL ANCHOR BOLT DETAIL Chip Away
Existing Concrete
Al EXISTING BRIDGE CURB as Necessary to
Scale: 1/," = 1’-0" Fit.
2-9460 Stainless | |
2—Layers Lag Screws Each Plank, o
ASTM D-224 89 Provide 4 Screws 2x Planking
Tyoe Il Asphalt Roll  at Splice ﬂ\ ”i\ /
Roofing Paper ¢ w i 3x72 Nailer with
(Organic Felt) Between ) oy JJ—- /%' Bolts
Planking and Nailer = “gé 2 and Cut Washer
2" | k Each Side
L W ﬁ[ 2—L 4x4x%%
Top Chord

[YPICAL WOOD PLANK

CONNECTION DETAIL
Scale: 11/, = 1’0"

Tyo Between Post,\ [ 2%
Plates and Angles / N 152V 2Vox V4 Post
Notched O /
752V x21/ox 1/, Posz‘———\ - |
, - N 4’x2'7" Plates to Fil
> gé r‘ - (; AN e Space Between Post
99 2 T
% (1 \\ and Angles
3
5| /
Q| T HEl ”
(5% Nl\b - - - B3t ::33/ 7/4 [/ \

*4"p Bolts — 1, I 5 S 2-Laxax
Top Chord
2—L4x4x % / =T P
Vertical Leg 4”11 4"
| SECTION AN

\ !
Not to Scale $210|S=10

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

PEDESTRIAN WALKWAY
SECTIONS AND DETAILS

KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn |

s-10|S-10

~—lIl__- O’

1 1/2

67’

1"=0" | ,_ Scale: As Noted Date: October 29, 2001

g > - Federal Aid Project No. NH-083-1(43)

WORK( WAS PEEPARER BY
ME OR UND RVISION

SHEET No. S-10 OF 27 SHEETS
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e S
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DATE

DRAWN BY

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

No

2-1"8x8" Long
Anchor Bolts.
Countersink 3x6 Nailer

for Anchor Bolts e New 2x
2-%45'0 Stainless " i Wood Planking
Steel Lag Screws |
Each Plank (*s\'('\ - 8% Slope
existing (Max) _,
asphalt fill —
==l 157 j,::/\ Bevel 3x6
= N Nailer to |
/ Match Slope

existing walkway
concrete abutment

Stone Wall

Note: Raise Walkway Abutment by”Cement Grouting or
| Asphalt Fill if Necessary to Accommodate Slope.
All costs shall be incidental to the supervave

Asphalt Cement Pavement Pay ltem.

SECTION

RN

Scale 17 = 1'-0"

- 2-15"8x8" Long
Anchor Bolts.

\ i

A4S

: , New 2x
Countersink 3x6 Nailer , .
for Anchor Bolts & Wood Planking
2-%4¢"8 Stainless 414 |
Steel Lag Screws N - 8% Slope
Each Plank Lo (Max)
T =
=== -
1 i \_ 3x6 Nailer
[—lg Bevel to
I Match Slope.
kex/sz‘/ng wall
SECTION 5\
Scale 1” = 1’0"  S-7.5-8 §;11'
e 1ol ols 1
X ;ii z‘/2 X2 75X % existing concrete
B e walkway, abutment
New X =0 or WO//y |
Concrete |
S \ 9; I —— 5—#4_Drill
J — and Epoxy
n SN A into Existing
. ‘ | le__“ .i __}: v
6" (Min)—~_
= =
B

SECTION

To Fit New Walkway/Railing
System (1°=0" Min

Scale 1”7 = 1’=0"

' 5-4[5-11
N B

Line of Existing

New Z2x
Wood Planking —

8% Slope — | |1
Bevel 3x6 \ﬁ Max)
Nailer to & '

Match Slope - -

|

]
&J i

2-15"8x8" Long
Anchor Bolts.
Countersink 3x6

Nailer for Bolts

| 2—%6#® Stainless
N / Steel Lag Screws

Each Plank

existing
M/_aspha/z‘ fill
| ==

/ |

Stone Wall

Line of Existing L—@X/ls‘z‘/'ng walkway

concrete abutment

Note: Raise Walkway Abutment by Cement Grouting or
Asphalt Fill if Necessary to Accommodate Slope.
All costs shall be incidental to the supervave
Asphalt Cement Pavement Pay ltem. |

SECTION

2N

Scale 17 = 1’=0"

2-15"8x8" Long
~ Anchor Bolts.
Countersink 3x6 Nailer

for Anchor Bolts

- 2-%¢6'® Stainless
Steel Lag Screws

4fs=

New 2x

Wood Planking

g
( ,
7

Wood Nailer

Each Plank i
) L
/THHlHIHiHlH}IHHE ; \_
AT =TT ] 'UT i New 3x6
i
\—exisz‘/ng
. gravity wall
SECTION

Scale 17 = 1’=-0"

New Concrete,

)
—
f N

Dimensions to
Match Existing

Wy

SECTION 9N\
Scale 17 = 1’'=-0" ‘3111311'

Nailer 34" Thick
5-#4 Drill
and Epoxy
into Existing

existing ¢
to remain

SECTION

Epoxy Grout

Make Top of

Walkway Planks C}—i—%—/-

Flush with Top
of Existing Wo//-—~—7 |

Each Plank
New 2x

X
N
S

|| Wood Planking

\

‘\New 3x12

Double Angle
Frame, See

SECTION

Sheet S—10

Wood Nailer
\exfs ting wall

Scale 17 = 1’=0"

scofs=r

- 752 Y x2 U x,

B Post

| -2-% "0 Bolts

o existing

B walkway

q Finish Grade

%"0x8" Drilled
Hole Fill with

Epoxy
SECTION 7\
Scale 1" = 1'=0" ghs=n
- 752 15x2 5 x4
. Post
16"
gl Mn) ——2-%"s Boits
B f Drill and Epoxy /'—F/'n/'sh Grade
W ek ‘
————ea%ﬁg; ==szms— | A
o i Tr—A#3[Jat 127 o
g e .

. _—4-#4 Cont

m S

\ ———— Demolish, Remove and
Dispose of Existing Portion
of Crm Wall. Replace
with New Concrete Cap

9%4"0x2'-0" Long at 12"

, »
Lot
v

Drill and Epoxy. Fill Crm
Cavity with Grout if Hollow.

Scale 1”7 = 1’'=0"

10 GRAPHIC SCALE
S-55-7|S-11 O 6. > 3
~—1 ™ ™ —
1” —_ 1”—0”

2-%6'8 Stainless
Steel Lag Screws

New 2x

Wood Planking

FISCAL | SHEET

l::ﬁgi'.nr?g.n 'STATE|  PROJ. NO. YEAR NO. sTH%E'Ié
HAWAI HAW. NH-O83-1(43) 2001 ADD. 82 121
2-19"9x8" Long
/ Anchor Bolts.
N Countersink 3x6
4" 4” Nailer for Bolts
|

2-%6"0 Stainless Steel

il

Lag Screws Each Plank.
Make Flush with Top of
Planks, Typ .

R oY

New J3x6
Wood Nailer

P

face of

existing wall

SECTION

Scale 17 = 1’=0"

\.l’./s'\
- 752 % x2 Y xY
B Post
L L3 |
? T < S &Q?i existing walkway,
TRED T /‘ abutment or wall
D kQ Q ilij
ST G 2l V//
L a2 / il%
r ‘&\'V é/jj_j “
i /
6" (Min)—
SECTION T

Scale 1”7 =1’

LII->
i

' HIS WORK \WAS/PREPAREL BY
ME OR UNDER VISION

2/12/02

0" 3-8

1 1

S-1
=

Revised Handrail in
Section 9 per Addendum
No.2

Daz‘e

Revision

PEDESTRIAN WALKWAY
- SECTIONS AND DETAILS

KAMEHAMEHA HIGHWAY RESURFACING

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

Waiahole Valley Road to Crouching Lion Inn

 Federal Aid Project No. NH-083-1(43)

Scale: As Noted

Date: October 29, 2001
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SHEETS
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DATE

DRAWN BY
TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

' No

1S2/ox2 Vpx'/y
Plug end of
top rail, typ S——————

Yy” Thick x4” Wide §  —————

Continuous Toe Plate —\ |
Top of Plank

T T
I -

Notes:

or Ground ——
N I .
=] ==]]= P T '
=y Bottom
T E I of Ramp
Cole
| 6’6", Mox
END
TYPICAL PEDESTRIAN RAILING ELEVATIONm
Scale 1”7 = 1’=0" ‘S—-\1g_§_—/12'

Top of Plank

r Ground

Top of Plank

FED. ROAD FISCAL | SHEET TOTAL

Yy Thick x4” Wide
Continuous Toe Plate

1. All railing steel shall be
Hot—Dipped Galvanized after

1S2 ox2 ox'y

HANDRAIL AT WALKWAY RAMPS /~ 4 \

o

Scale 1”7 = 1’=-0"

(
3 UZ —R2[s-12
g

e
T ——
T e -
T -
T — s e el

.
. st s
e o
o .
e
e

——
e -
e e

T e T T T T T T e

e o e som e s e s s

e o o e
P et

e T e T T TSI

Level

- fabrication.
— 752 ox2 Vox 4
Post, typ A y
N 7?3/,6»1/ e /—rszf/zxz’/zx’/,,
N
N L‘ R A
TS2x2x 1/
ZZ::::‘_:‘_:—.::’_‘_'S ™ [ o o T o
' <
) >
:::ZZZ:ZZZZ".‘.::’; - O
) S
:::::::::::::::3“&0 ::Q ::\' o ]
N SR
¥ e
i N R I S
’ TS2x2x 1/,
1:1'_"_:1:‘.:'_:1::'3 n a R T ¢
TN |
________________ 4o /
% SR @f
+ .4'-’ ::‘/ '.:( \\ "i/
j A XN V4" Thick x4~ Wide XX
o 0 Continuous Toe Plate
:_‘"f‘ Top of Angle Frame———/
6'-6", Max 6’6", Max
END INTERMEDIATE

TYPICAL BICYCLE RAILING ELEVATION /2 \

Scale 1” = 1’=-0"

S-12|5—12

2[5

HANDRAIL DETAIL AT RAMP
WAIAHOLE AND MAKAUA BRIDGES ONLY

piIsT. No. | STATE|  PROJ. NO. YEAR | NO. | SHEETS
7 , 0” HAWAI HAW. NH-083-1(43) 2001 C.0. 83 121
| _
| . 35"V < VP —7521x2 Voxsy
X
T ‘ /
"""" ] '_:‘.“.:’_".:'_ff.:"_:":.:S — 0 .
TER 3 i 5
) —— ® i . 152 /ox2 /pxVy  Post
| E;Z::::::::::::::::__} Q(D x| 3_’_:—_::':.':' -_:::::::::::::::::::::'_':::::::::::::::::::::Z:::::::::::Z:i E.':::_‘:::S
| J w8 :
g é:::::::::::::::::::_xj 5 ik N §_ f@::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::% g.':::::j
| = N | 7S2x2x Y,
E §f33::333333333333331§ N s I ) S o |
! NN |
i E:::::Z::::::::::::Z '\‘3 I —— .Z::::::::::Z::::::::::::::::::::::::::::::::::::::::::::::i g::::::: TOp Of P/ank
I\ S A O 1N /A
> ) &r a( &i/ - \\_—
\S X Ny ",” Thick x4” Wide
Wﬂ_‘ ; © \ Continuous Toe Plate
op
f R '
° yamp I | Top of Angle Frame
l 6""‘6”, Max |
| !
INTERMEDIATE
152 Y% x2 % Y
TS2x2x 4 Post
Handrail . %" Thick x4” Wide Cont
Top of Handrail Top of Sealant Toe Plate
Grade \ '
152 /ox2 ox'/ \ . K Top of
™~ N Pavement
TSZ ’/ZXZ 7/2X7/4 “““““ [ ::Q ::Q W | eV _V_. E sq L. =
~— ..' i < v 1 \3 .
Post “ ' - o A 3-#3 1 Equal Spacing
[w N % :'q_‘: L'ivrj/ . |
rsox2x Yy ] N 1 d L
roe P/Gte w N N ' q _v'.i. «3 4—%4 VefZ(
Top of Planks a 1s. - T 3" Cir
P J@L THREERE. EHIRE lf R / Typical
| ﬁ‘§”§z§x”5;§
SECTION A 2"-0"
TYPICAL SECTION THRU ~Square

Note: Demolish, Remove and Dispose of Existing
Concrete Posts.

TYPICAL POST
ON GRADE SECTION /3 \

Scale 1”7 = 1’-0" S-5,3-8[S-12

Scale 1”

— 7,_0» |

5/30/02

Revised rail spacing, Elevation
2, per Change Order

Revised Handrail Design
2/12/02 per Addendum No.Z2

Date

Revision

" (G5 WORK WAE PREPARED BY
ME OR UNDER WY SUPERVISION

STATE OF HAWAHN

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYPICAL BIKE/PEDESTRIAN

RAILING DETAILS

KAMEHAMEHA HIGHWAY RESURFACING

Federal Aid Project No. NH-083-1(43)

Scale: As Noted

Date: October 29, 2001

SHEET No. S-12 OF 27 SHEETS
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SURVEY PLOTTED BY
DRAWN BY

:::::

QUANTITIES BY
CHECKED BY

DESIGNED BY

TRACED BY

ORIGINAL

PLAN

NOTE BOOK

No._

Thrie Beam Guardrail
See Sheet S-2/A

Ac Pavemem‘—\

New Bridge

existing bridge

End Post
4’-6"

See Plan

3'=2"%

Lt it

=
N

e

ELEVAIION

New Bridge End Post

Scale: 1/2" = 1’-0"

existing bridge

existing concrete
surface

To Match Existing Profile
of Bridge Railing

- e . o v Sy —

e o s o oo vun. ol evsa—— - — ' S— 1 oot
e st o oo smtninton, o o — " ——— " T— .t it o

e e ey

P R e et e e e e U e S it

existing

railing cap

\— existing

7,_.0”
Recycled Plastic 2'-6 N /
Blockout ‘ I NN I A ]
0o Lol ~4 R L N e
—x—" ' TNt Ty f_’i\_‘ B Aottt o>
' Q /ll — ﬁ—:: _________________________________________ —
%’g re;si z‘ic;n G;L,J?adrdm// / New Concrete Curb to '8 {'j
Connection to Match existing bridge
Bridge End Post, CUro an d New Type "C"
See Sht S—27A [ransition Curb PIAN
Scale: 1/2° = 1’0"
/N
)
RS To Match ~Parabolic to Match
§ Q 1’ 0’3\ / Existing Existing Bridge
Tlo &~3-— Curb Concrete Surface
SR ) P——Symm About ¢
IS #4 at 127 1-#5 #5 at 12 of Bridge
%) : [ .
S| Horizontal = op and . Construction
. +H Bottom «
| Each Face & | I #5 at Joint, See
LEQE 1’-0" - N %;' f’ Varies 12 TOP‘CF . 3 N\
olS Limits of g | Ny ~, 1-0°(Min) -13|S-14
<O EX cava t/ on .‘—:: E? — MMWW‘;WMMWWMWvaWWWMMM%@ﬁSm e
B 3 LR Bl bl HIET R B B, \’*"‘ 5 Y Sy GRS N
 — '.v:mwm = el ] I =lE=l=E=E=ELE
T T T T 1 e T T T
= IS5 N6 Thick

existing 6~ WL
(Kaaawa and

Only)

Makaua Bridges /‘E 3'=0" Min|_,

_\‘%4

he ) i Base Course
at 12 b—|#6 ot 8
Each Face Bottom
o]
SECTION 72\
Scale: 1/2" = 1'-0"  $-13,5<14[S=13

H
%

2'+

Ny_o+

24 —\1 [IL-

concrete curb

[hrie Beam Guardrail

See Sheet S-27A

Ac Pavementj

T :
S |
\ Lo 4
7 :_6:: ;éaﬁiéifii“*i%f :ﬁ:. 94 f.’ "_::” -a._‘ at - --. 3 \\ ’ .{\\x_
(Min) .3 e exx ﬂ - NN
E > \
3-#5 Ll T UL
”» . 2""0” 7 ’__.0”.. ‘
6 Thick ypical | NS\
Base Course C ;}4‘6 e
F 1 q x Bottom
NOte: See -'11_; 4 %5 Gf 72»

FED. ROAD

SHEET

1>
-

_—— Hot Poured

Joint Sealer

SECTION

For Different Bridge/
Abutment Type

Top and Bottom

3
Scale: 1/2" = 1'-0"  '$z13|S=13

TYPICAL CONNECTION OF W-BEAM
GUARDRAIL _INTO _END POST PLAN

pisT. No. | STATE|  PROJ. NO. g~y | No. | SHEETE
HAWAI HAW. NH-083-1(43) 2001 C.0. 84 121‘
’ . Chamfer %, ¢ 3—-7%"@ Anchor
/\g Provide Plastic  Typical Bolts with Cap Plate,
@E f r oz‘gcz;;on 7?0/03 2-45 3" 4" Nuts and Washers
oy for Bolts, ”
Slo P pwi # at 12
SIS #4 at 127 © Horizontal Each Face Symm About (¢
=S : N ) of Bridge
v 'g Horizontal Each Face —— ' © ;\00 Parabolic to Match
3 | HEN L T R Existing Bridge ! | - ”
tgs {; \kq ;\%a Concrete Surface x | #o at 1 2 fop
= EES Limits of , Oﬁ';: bt 7 Varies ™ o %5 at ;2; #
0" ~ —6"(Mi | op and Bottom
2|S Excavation — 1.1 L 7#6_(‘/%”_7) — e e xp *
#4 at 122 TR E s N e e s
Vertical L e s D e I T . RIS o
S} ” *’4 [ == == i“mii“zh =l =R L ::H\i;' ‘Hmi E=]i
J ‘/#/‘4rt§7f /9 =TT T TN =
Nl vertica QO - 3 3 ”
| | i A —B[S13] 0 o, , A6 ot &
L ” My -6 Thick Bottom
existing 6= WL X | » Base Course Construction
(Kaaawa and A #4 at 12 Joint, See
Makaua Bridges =0 Min|_, Each Face
Onl , 4
; o]
SECTION 71\
Scale: 1/2° = 1'-0"  $-13,5214[S=13
W—Beam Terminal Connector,
Bend as Required to meet
End Post, See Sht S-22
” 723/4'» 6,—'3” '
: I | W—Beam
5-7%"0 Bolts | T Pedestrian |
Drill and Epoxy _+TT i Traffic |
New Bridge | existing bridge [ al 4 5 —— '
& , Y
End Post 0t P , E
- ,
7-0" _ Traffic \_ ' '
(See Plan) To Match Existing Profile £rd Post Ihrie Beam Guardrail,
Varies, 45 at of Bridge Railing see Sheet 5—2/A
7""0” M/n——\ 72” Top__

1"6x2'-0" Long Dowel
at 12°, Drill and Epoxy.
Locate Dowels to Avoid

Existing Bridge Reinforcing

%" Preformed

Joint Filler

GRAPHIC SCALE

1’

) - 1 ,_o”

21 3’ 4’ 5’

7 , Waiahole Valley Road to Crouching Lion Inn |

Scale: 1/2° = 1’=-0"

5/7/03

Added Type "C” Guardrail
[ransition at End Post,
Revised End Post Curb

3/07/03

Revised W—-Beam
Connection Detail

Date

Revision

STATE OF HAWAH

HIGHWAYS DIVISION

DEPARTMENT OF TRANSPORTATION

TYP END POST DETAILS

END RAIL POST PLAN
SECTIONS AND DETATLS

KAMEHAMEHA HIGHWAY RESURFACING

Scale: As Noted

Federal Aid Project No. NH-083-1(43) |
Date: October 29, 2001 |
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DATE

SURVEY PLOTTED BY
DRAWN BY

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL

PLAN

NOTE BOOK

No

FED. ROAD FISCAL | SHEET TOTAL

| New Brid ting brid piIsT. No. | STATE|  PROJ. NO. YEAR | NO. | SHEETS
Thrie Beam Guardrail ew briage & existing oriage HAWAII HAW. NH-083-1(43) 2001 |C.0. 85 121
See Sheet S—-27A End Post see civil drawings .
L o existing concrete |
26 46 5 surface Vories New Bridge | existing bridge i
Ac Pavement, — (See Plan) —14[S= , , i — —
’—_\ ~= Thrie Beam Guardrail 1’=0", Min End Post | see civil drawings
— o == - S — e — =~ See Sheet S—-27A ” - .
H ); S8 21 I = b __;;/ e ——— 7;7(_!5 at ;2 Bott § To Match Existing Profile
N N . , | op and bottom — /— of Bridge Railing
F}? T = | |- — — Ac Pavement #5 at 12" Top— /
Y S A . S A N ~
ot 22\ 3 A %] e
y \ N | N o e , \ : : — Hot Poured
To Match Existing Profile ~ I L___L=  Joint Sealer

For Reinforcing and T T

Other Information 1"8x2'-0" Long Smooth

Otter Informa NN o K ke T .
O Shown,  See S—-14 = NSRNN\N ;M"jg L Pl Dowel at 12°. Drill and
| S-14]S-1 n === === Epoxy. Locate Dowels to
= ELEVATION ==l \:\\ -~ Avoid Existing Bridge

Scale: 1/2" = 1’=0" IH Reinforcement. Grease
6" Thick End of Dowel that will

Base Course be Embedded in New

Concrete Approach Slab.

New Bridge | existing bridge

End Post | see civil drawings #6 at 8" Bottom

/=0 SECTION 1N

existin H Scale: 1/2” = 1'-0" 'S-14|S—14
Recycled Plastic 6" ! e aiing cop BT —
Blockout R R ——e LT 0~ Quadguard Pad, :
N i e Do A s ] Seo Sheet 525 P ToMCf0e o to Mt
5 y — = Rk > N q for Details -0 |9t poie Rolin Existing Bridge
» , P R N <H —\ g g Concrete Surface
lype ~C Guardrail New Concrete Curb to =84 < oxistin N Finish Ac Pavement Aoproach Slab for
Iransition and Match existing bridge ~ | ‘C? 5 s BP [/D £ Inf ¢
Copnecz‘/on to curb and New Type “C” concrete cur Grac:;’e'—l Sgean§;eeot 5,—7— %ma on
Bridge £nd Post Transition Curb - R e
See Sht S—-27A ¢ I=H=lE=l=]0 E. ap “‘(4,,,~4.Q)
iR | an ’5if’.:'.':Tﬂ:"‘?‘f’:ﬁ-f'f‘ié’-?-‘57;'?:";:‘.'f-'. Lk
- - First Pour %" Premolded | TR TTIIITIL
Scale: 1/27 = 1’-0 2 fremoige I A o e e
cale: 1/. Joint Filler ﬁ ' g_f 1 ””%ﬂ;j%ﬂ&iwmm%ﬁéﬂii
. TNy A4 at 127
—Slab Reinforcing IR Each Face
See Sheet S—-13 \ }#{4 at 72”
N i B R "~0"
~ T B B R L) |
) N Sk ko N SEC TIoN AN
= XIS P T RS I Scale: 1/2" = 1'-0" ~ $-5[s-14
Added Type "C” Guardrail
1"6x1°-8”" Iransition at End Post,
Chamfer %",  #4 at 12" —#4 at 12" Dowel at 12" 5/7/03 | Revised End Post Curb
Typical Vertical Horizontal 1, " ’ 2/4/02 | Revised Note, Section 1
X /2 Joint Sealant | Date Revision
& [ ~ AT / | STATE OF HAWAH
S L ety el x 1 = DEPARTMENT OF TRANSPORTATION
S I'/_,‘ a \\\ e N)Q‘ »\ HIGHWAYS DIVISION
S < I 24 at 9" | Q = @ TYPICAL END POST DETAILS
7T 2-6 74 a CF Backer Rod END RAIL POST PLAN,
553 g | verted T SECTIONS AND DETAILS
=53 - CRAPHIC SCALE KAMEHAMEHA HIGHWAY RESURFACING
0oV 35 | | APPROACH SLAB " = Waiahole Valley Road to Crouching Lion Inn
S O ec—=1 d Proj
SECTION m | CONSTRUCTION JOINT DETAIL m v 3.4 56 =L 7o Federal Aid Project No. NH—083—1(43)
Scale: 1/2" = 1'-0"  $-13,5-14[5-14 Not to Scale S=13|S-14 1z = -0 s Scale: As Noted Date: October 29, 2001

SHEET No. S-14 OF 27 SHEETS
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DATE

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

DRAWN BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

~ jNo

¢ Bars

TYPICAL CULVERT SECTION No. 67)
Scale: 1/2”° = 1’0"

\ HAWAII/ 1 HAW. NH-083-1(43) 2001 ADD. 86 121
13 Span I3 #4 at 12 Note: See =2 for Construction Joint Detail
S = —J1S—
?PQ”// J, | Longitudinal Top | |
#3 at 127 PICa Ny | » |
Longitudinal Each b bars 1 Lgnggﬁm/ Bottom CULVERT SCHEDULE
Face, Typical — "a” Bars 1 =
' —% Span - 4~ 6’-0"
L*\ F N : ; (,‘L :V 2 :;:-._ ' 7 ' 0" ' or 4°=-0"
— L1 6770 Match Nl e Bors /:;g,g/ab L T
Bars—¢ [|C—/ Existing, Kl #3 at 12 | Bottom Slab T2 1"-0" 10"
= o Tpical  ,n o |LI- Longituginal Each Sidewall T3 ra g
§ "e” 4 1, n Typic C:}__» face, Iypical "a" Bars #6 at 6 #6 at 8
Bars—1| i/Z, /C_/L: l$—"F" Bars "b* Bars #4 at 12" #4 at 10"
| I\ YPIed /1T X | "c” Bars #4at 6 #6 at &
N | | ' . . | = | :‘%_ "d" Bars #4 at 8 #4 ot 10"
, ” "e” Bars #4 at 12 #4 at 12°
Nl m 73 at 12 " Bars | Mt 12 | pat 12
S T ” ~ Longitudinal Top — _ .
X o | M =3 dr and Bottom, Typical g Bors #6 at 12 #5 at 12
A 7yp /CO/ ml ”d” Ba rs remarks '
»o” | 43 Fine (ASTM C33, |

New Culvert Extension,

See Sheets C-27 thru

C-36 for Extension Length,

Invert Elev, and Top of
existing Headf/a// Elev

culvert

Outline of Existing
Headwall. The Upper

1-0" to be Removed —\_ - |
. |
Headwall — " N
| | C
: oa x%tc
———————————————————————————————————— SO NN
{ 174 5508
: -15|S—-16 \ T O
____________________________________ ' 1 ggga
~ ] LEIW&
Headwall — I
L] | \

/2\

PLAN S-,15|S--1 6
Finished Grade

See C-27 Thru C-36 /—Cu/vert

I = /{ Deleted 10’ and 12’
b | | < \;/j\\\/f 2/4/02 | Culvert Details
AN S NG A HIGHWAYS DIVISION |
J K TYPB_QX CULVERT EXTENSION |
Headwall Headwall SECTIONS AND DETAILS
KAMEHAMEHA HIGHWAY RESURFACING
LELEVATION | | P Waiahole Valley Road to Crouching Lion Inn
o | | é‘/ ‘ = | Federal Aid Project No. NH—083—1(43
TYP / CA[_ 4 ’—0 ” AN D 6,— 0 7 W /D E CU L VER 7- ” : “ . . - Mglsogv%mkgggxz fresms’%{’ | — ¢ rO_IeC 0 : ( )

Scale: As Noted Date: October 29, 2001
SHEET No. S-15 OF 27 SHEETSA

Scale: 1/4” = 1'=0"




SURVEY PLOTTED BY

DRAWN BY

H

H!H

2 % 2

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL

PLAN

NOTE BOOK

No

> 7'=0"

TOTAL

3— %5 Cont, - - ‘DisT. No. | STATE | PROU. No. "YEAR | - No. SHEETS
Reto/n/'nq Wall See . < 70" HAWAII HAW. NH-083-1(43) 2001 87 2z
. Sheet S—2 for Reinf — -
#4 Vertical, and Other Details f
Lach face 1 6” Finished Grade, ¢ Sym—o> | o rod Crode 8 | |
¢ Sym— ” See Sheets ; ' nisne : S A Finished Grade
g | #4 at 12°[] 3—16'4_§—1 C-27 thru C-36 #4 at 12°[ /Sﬁé'éas 3-#6 Com‘ See Sheets QD': 1'=0
Vertical ¥V | " Vertical ~— / Each Face C-27 thru C-36 SRS D~ |
| | M Ly
— _ I I 7 - A,
( Py O ‘ { 5 2 O ”- .-; o ”:}i:imi = "(\j
N N Rk N NS ,é‘z;tgt/iz o =S
S . See Schedule ’ IS 5 © ' IS erucal, SRS
S - - f :§ R QC?:N? f :§ Each Face— [} < S
S 1 | ML Culvert Invert &S | | Sl ) = Sl
” ; t)"‘l . N ; tj—’—J 2 C I, I: 9 Ej_—__’
@ | | N | _ — Top of foolting K< | ‘ lypical 1
N 1 ~ [ Elevation, See | a | 121 f
- Table of * \ Ul b - ol ——
a L___ ~~~~~ L _______j'j 4 E/evo['/bns 2 s R N ____,____j g 0 = =R H!__H!t a: ' Ql
? | S R ;Q Sheet S-2 ? | it "qg) N@
MY Y I My l + ~ -;.j, ' &)
— TTEETTE g | b ‘ L <
| i”'m”umi'ﬂnmmmi@? b §d§ LT “'m*“m"wﬂm' 'lﬂ] 'ﬂsls”'s‘ﬁ"'mmHmm“'t i '17: 4-#6 Cont, S §7§§
- |
' Lt g o 12T e ot 17 =
44 gt 12°1] S q:(';q&. Vertical Vertical, Each Face S
[ a O
- ~ ‘E )
Vertical CONDITION 1 x |5 CONDITION 2 SEC T'Ol\i T m
Box Culvert Scale: 1/2" = 1'-0"  'sz16/S=16
PART ELEVATION-NEW HEADWALL 72N\ Extension See
Scale: 1/2" = 1’0" $215[S-16 %veetg 03—6-27
- existing culvert . New Culvert Extension s New Retaining Wall
to remain See Sheet C—-27 Thru C-36 N ge}? ,;%eef S=2 for
2'-0" 2=0" e Details
L Double Culvert / ; —— lop of Headwall o - Finish Grade in Front
Transverse 10 Elevation and e of Retaining Wall
Reinforcing - Embankment Slope ot |
See Sheets C—27 e
—#6 at 12, é‘oh C- f36 37 Faana /i//nvert of Box
at Mid Depth amier 74, : 9” min RO Culvert Beyond
Remove Curb Top Drill and Epoxy, lypical | /()/ote.m' Detoil when th N Top of Footing
of Existing Culvert Typical Around %/4 at 12" s€ lhis vetail when the | Elevation, See
existing o Vertical, New Retaining Wall Fooz‘/ngr _ \ _ EEE N ~4—-1 Table of
ac pavement g//n/shelc; Grade, Each Face Zteger 7/3 with Existing 7‘) [ .| Elevations,
ope or/esj‘ / -—-%6 Each Face caawa s : Sheet §-2
i I — , - Q
LT N / SRR AN ﬁ‘ - :
: ” Z" Bars Drill and
e - —T Headwall, See Schedule =,
- 2 0" < Thru €=36 Sheet S—2 ol S
Typ/co/ | S| 2
SIS
SIS

For Reinforcing,
See Sheez‘ 5—75——\

#4 at 127
/ Vertical,
Each Face

/——F/n/shed Grade

#5x1'-8" at
12" Drill and
Epoxy

TYPICAL SECTION /1 \

7 1!:@1;&1, ] 1’*'*&!"17[”“!‘7

A !

1’'-0" $-15|S—16

Scale: 1/2" =

4-—;%‘6 Each Face

Sheet S-2

RETAINING WALL FOOTING TO EXISTING
HEADWALL CONNECTION DETAIL

Scale: 1/2° = 1’-0"

GRAPHIC SCALE

O’ 1 ) 2’ 3’ ‘4’ 5" 6’
™ ™ ™ m—" m—

/2 =

THIS WORK WAS-PREPARED BY
ME OR UNDER MY SUPERVISION

17-0"

STATE OF HAWAII ,
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

TYP BOX CULVERT EXTENSION
SECTIONS AND DETAILS

KAMEHAMEHA HIGHWAY RESURFACING
Waighole Valley Road to Crouching Lion Inn |

Federal Aid Project No. NH— 083-1(43)

Scale: As Noted Date: October 29, 2001
SHEET No. S-16 OF 27 SHEETS




SURVEY PLOTTED BY
DRAWN BY

DATE

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL

PLAN

NOTE BOOK

No

Makai End

/;/———7

12°-0" existing

culvert width

2 6”

To Laie

To Kaneohe

approximate edge

{2

of existing roadway

pavement
exis ting
wingwall to

%

S-TGA[S=T6A

l T

| - 1 ™
|

| 2N, b

| |

| I

‘o AT oo AT A

remain

(AN AN

“

LN

7 7 SN

existing 6"
waterline

Legend:

/7,

existing 6" waterline to
remain. Do not damage pipe
or disrupt service. Add one

____3
N existing 6"

waterline

New Pipe Hanger at center of

culvert span. See Section /5 N\

S-16A[S=16B

\

Denotes Concrete to be Demolished. Existing
Rebar Within Demolished Area Shall be Cleaned,

Cut, and Bent According to Section 4
’ S-T6A|S=16A

—

DEMOLITION PLAN- MAUKA END OF

12°’x5’ CONCRETE BOX CULVERT

1N

Scale: 1/4°=1-0"

Attach Wbx15.5 Block to
Post w/%'@ Hex Bolts,

Nuts and Cut Washers ——\

9%

/- Wbx15.5 Block See Detoi/C 4 ™

: | S-16A[S=168

S-16A|S—16A

“ " [—%"8 Button Head Bolt
S T f‘w/Hex Nut, Flat Plate
X Il "[ Washer and Cut Washer |+
~ ' |l
| ™ i S
NI W6x15.5 Top of A.C. J

Overlay

5”‘ 4”

A

Ly
Stiffener B 3"x2 74"
Each Side of Web

For Washers Configuration,

See Detail /1 N\

For Threaded Rod

Details, See /- 1 ™\

S-T6A|S=16B

S—T6A[S=168
'ANCHOR BOLT DETAIL /6 \
Scale: 1°=1"-0" S‘-—]@_ __S__—;JB'A

1" Deep

Sar/cut ——\

2)_3”

-

T

-

M

%
L
7

#

SECTION

>N

' n” 3 |
=0 §-é16\A __,5;1 6A

L

existing 6~
waterline

AR
NANASINY to remain

existing wingwall

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

existing rebar. Clean Rebars of All
Loose Concrete and Other Bond
Inhibiting Materials. Cut and Bend

Ends to Form 6" Hooks as Shown.
The Added #5 2% s» Bars Shall be

Located no Closer than 175" From

!

S-16A[S—16A

16A[S=]

6” Drill and

Epoxy ﬂ B ‘l‘

1-9” 11

the Existing Bars.
existing concrete S/Ob\ \

b o s o, e o st o o, e st . e i . s e s, e o . St e

ot L)L) -~ oLl
»

W/
- ¥.m
\

— -

/ w v

Clean and Roughen Existing Concrete Surface, Coat with Bonding

Agent Prior to Placing New Concrete. The Bonding Agent Shall Be a
two Component, Moisture—Insensitive Adhesive, Conforming to ASTM
C /881, Class C. Use Type IV, Grade 3 (Non—Sag) of this System in
a Neat Form For Vertical or

i/

W L/

Approach Guardrail

Thrie Beam Bridge Rail, See Civil Dwgs

S-t6As-16A

FED. ROAD FISCAL | SHEET TOTAL

DIST. No. | STATE|  PROJ. NO. YEAR | NO. | SHEETS
HAWAI | HAW. | NH-083-u43) | 2001 |[©Q.87| 42

150"

Guardrail to be
Bolted to Edge
of new Concrete

Slab See 6 N

S—T6A[S=16A

24”

I #o 6" At 6

2

#5 At 6”

Overhead Bonding and Embedment. tse

Scale: 1/4"=1'-0"  S-16A|S=16A
Clean Surface |
and Apply
@ Symm Abt B_onding
| a_n” Agent Prior
6 -0 :
24" to Pouring
#0 16 New Concrete.
at 6~ Top Refer to
4 4 )
B @Z S—16A[S=16A
45 at 6~ 46 at 6” N
Lo —#4 Dowels
- vy at 67 Drill
existing —/ 2+ and Epoxy

Approach Guardrail

See Civil D -
ee Civil Dwgs | 63

6’——-3” :

See Civil Dwgs

—1 g

Edge of

Culvert
9” Min 1~ (

)

%

7
AR

/*’«

I ’\f\-\ | Twoical | &
I W—W'Ca"—%——" Y
] 7 O 2 (\i\f

I
. N 7844
1" Deep : ~ \;\\\
Sawcut, : h

SECTION 737\

Notes:
1. Guardrail Post and Anchor

Bolts not shown for Clarity
2. Existing rebars not shown for Clarity.

SECTION 5
Scale: 1/2°=1"-0" S-16A|S—16A

Top of Concrete

Cul vert

S Edge of

Culvert

ELEVATION-GUARDRAIL LAYOUT AT CULVERT

Scale: 1/2°=1"-0"

culvert wall

S

8/28/02 |Added New Pipe Hanger

, , |Altered reinforcing stée/
8/15/02 per change order

i | {
\ \ // |
\! A /," ,"
\ N // /
\‘\\. /" /
2P '/
-~ » . v
;
(7% WORK WAS PREP

ME OR UNDER MY SUPERVISION

_|Altered culvert headwall
/17 / 0z per change order

Date Revision

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

12" x5" BOX CULVERT
RENOVAT | ON

APPROVED:

W' o sg\er-gw-«— | 3l2e (00
wPrinc%a/ Executive, Maintenance Unit, BWS, Date

KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn

Federal Aid Project No. NH-083-1(43)

Scale: As Noted Date: October 29, 2001
' SHEET No. S-16A OF 27 SHEETS
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DATE

QUANTITIES BY

DRAWN BY
TRACED BY
DESIGNED BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

No

FED. ROAD FISCAL | SHEET TOTAL

pisT. No. | STATE}  PROJ. NO. YEAR | NO. | SHEETS
— 1 /4"0x1"=6" ASTM A 449 HAWAII HAW. | NH-083-143) | 2001 |CQ87| 129
Type | Threaded Rods w/Nut37
2 Uy p £s (Total 2 per Post) F‘g‘/’zi”
Cut Washer \ E,, W,Os,f' er P
\ 3x/4x0-67"|Q O 1 m
Lock Washer 17
-\ A36 Steel 3, A
2 \ 1780 174
-16B S“16§ Holes l
- to 7 ) /8”
Cut Washer ——— W6x15.5 117
Post =
Hep .
Lock Washer —— %75'5 e’ yp F 1% long
” ’ ” " ™M
Yox1"-0" A449, Type | 3l | / Slotted Holes
Threaded Rods w/Nuts P Washer = Cope Stiffener J 19" long
(Total 2 per Post) 2% V'x0'-5%" 5% R 75 at Stiff Slotted Holes
A36 Steel 7 Corners, Typ Stiffener
Note: 78”0 78 X278 Each 31
Added and existing reinforcing steel Holes Side of Web 2
not shown for clarity.
DETAIL 1N\ SECTION 20N\ POST DETAIL /~ 3 Y\ BLOCK DETAIL /~ 4 Y\
Scale: 1 1/2°=1"-0" S‘—16\A §;16'B Scale: 1 1/2"=1-0" §—@_ §;16'B Scale: 1"=1"-0" §—16\A _8/—468 Scale: 1°=1-0" S-16A _3_;16'8
Drill and Epoxy, 9.
Y4"#x11” long Contractor to verify
Threaded Rod, /‘ ot :
ASTM A449 exIsting pipe.
Type | Coq tractor to
verify size.
_ Y"0 round bar, Hex Nuts
TN and Washers, HD Galv.
/ PN\ L3x3¥, HD Galv. after
New Culvert A 5V fabrication. Contractor to
Top Slab verify length of angles in
field
NEW PIPE HANGER-SECTION 5 :
Scale: 1/2"=1-0" @B 8/28/02 |Added New Pjpe Hanger
. 16A[S— |

Added sheet.
8/15/02 |Altered reinforcing steel
per change order

Altered culvert headwall
7/17/02 per change order

Date Revision

 STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

12" x5" BOX CULVERT

RENQVAT | ON
KAMEHAMEHA HIGHWAY RESURFACING
APPROVED: Waiahole Valley Road to Crouching Lion Inn
Dreoegd 0 CaaBue 3loglog Federal Aid Project No. NH—083—1(43)
 Prin c(tjo/a/ Executive, Maintenance Unit, BWS.,. Date Scale: As Noted Date: October 29, 2001
SHEET No. S-16B OF 27 SHEETS
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DATE

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

DRAWN BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

No

existing 2-6" Finish Grade DSt No. | STATE|  PRouNo. | Tygipt| g
‘ R y Top of Headwall Elevation ) N ew HAWAII HAW. | NH-083-143) | 2001 88
portion of I'-6 New Concrete See Sheet C-27 to C-36 Pipe Diameter _ '
existing headwall 7 S~ / Collar See Sheets C-27
to be removed\ $-17[S=17 thru C-36
| STy ore— New Plpe— .
oy ' S NN AN NN NN 1
ex/sting P/,OG‘—\ R \\_ \\//\ \k//\\q/ \//\\\“Q\\\;/%@ QX Retaining Wall
N~ -_,’\E\F ——e 5 YK See Sheet S-2
,[ ———————— R Bt I =N ST . for Details
, | | =
| ,' , :
\ / :
> | | Top of Footing
S / | Elevation. See
( ) / | [able of Elevations
\ K | —
NS o T T T T ““'"_:“””f”t——" B f Sheet 5=2
Pt o . i, 5
\ /:// R ST TR 3
S\ A A R N L
6" Typical e )
Retaining Wall
,#‘4X2’—0” at 127 Drill Footing 3
and Epoxy, Typical = % SECTION
O
SECTION SECTION §[3
TYPICAL PIPE EXTENSION DETAIL 1N\ SECTION 20\
Not to Scale | '$217|5=17 Not to Scale 'S217|S=17
For Extent of Wall See For Extent of Wall See
Sheet C-27 Thru C-36 | _ New Sheet C—-27 Thru C-36
) 1 Pipe Diameter | R
i ) See Sheets C—26 ’
2’0" Thur C—-36 New Chainlink Fence
Y | to be Installed in 7] Use Existing Fence Post Holes.
Existing Holes in Wall. Drill to required Depth and Grout
Refer to Sheet C—19 to Repair if Necessary. Galvanized
Metal Sleeve, Inside Diameter V"
2—#6 Horizontal Tt Larger than Outside Diameter of
Each Face, . fo | Fence Post. Payment for Sleeves,
Foch Side N Grouting, and all Labor to be
of Opening | ST | Incidental to Cost of Fence.
NI
Existing - existing crm wall
Grade —
Q
Top of
Footing #6x4’-0" Diagonal
Bars, 4 Total |
Gottom of CHAINLINK FENCE POST CONNECTION
Footing — |

246 Vertica! INTO EXISTING CRM_WALL

EFach Face, Not to Scale
Each Side
Of Op en/ng 'DEPARTME:;AgFO;:TI:;PORTATION
HIGHWAYS DIVISION ,
Note: \TYP_PIPE CULVERT EXTENSION

AND MISC DETAILS

KAMEHAMEHA HIGHWAY RESURFACING
~c 1> Waiahole Valley Road to Crouching Lion Inn
Federal Aid Project No. NH—083-1(43)

Scale: As Noted Date: October 29, 2001
SHEET No. S-17 OF 27 SHEETS

Reinforcement Shown is in
"Addition to Reinforcement

Shown in Typical Retaining | | ,_ | |
Wall Section, Sheet S—2. @.{

TYPICAL WALL OPENING DETAIL
Not to Scale S-17|5-17

IS WORK WAS PREPARED BY
ME OR UNDER MY SUPERVISION




nt Projects\Drafbng\2008-0 1 -28_360.04 kam tw\CO885- 1 .dwg, 24, 1/29/2006 7:43:40 AM, Tamanaha

SURVEY PLOTTED BY
DRAWN BY

DATE :

TRACED BY
DESIGNED BY

QUANTITIES BY __ '

CHECKED BY

ORIGINAL

PLAN

‘ NOTE BOOK

No

FED. ROAD

FISCAL | SHEET

Removable Grate #5 at 6” Add #5 at Both Type 'P” Frame and Cover mist. No. | STATE)  PROJ. NO. VEAR | "NO. | SHEETS
ge? ,/Cm37 for Both Ways, Sides of Opening, 245 Cont—s /— Finish Pavement HAWAI | HAW. | NH-083-143) | 2001 |C$,88 12
eLais ‘ Bottom Top and Bottom ont— f ‘Grade
< \ T — al »
:1 u\l w? >K< @ éotha Waysm oyist ____\'Z " Typ— |£ Added #4 3;1—7—,&&%%3 x5=0" Long
x| ™ \ A Each Face - Dog ™ (8 | Lﬂi /;da;f
Inv.=14.94 —_}} HL-3” or K ){ -
Y (Contractor  fPH._ | Tp 2—#4x N6 ’ A / Note:
IR Concrete / to Verify) P s ) 2 § x5—-0" Long — Reinforcement Shown is in
in il _ F ) e - NN IS —— Addition to Reinforcement
» o rame an ” 0 R Py . Shown in
7 7 ’ 70» 8 min COV@/’ W8 L _'_.—8 . 3;_3” . 8 L %X[S[" _.._// m
- —' ' o o 24 S"'17A S"""17A
S _%33_ A PLAN VIEW e WALL T
PLAN VIEW =" TN OF WALL SECTION SECTION 737N\ OPENING DETAIL AN
Scale : 1/2" = 1'-0" S-17A|S-17A Scale : 1/2” = 1’0 S-17A|S=17A Scale : 1/2” = 1'-0” S-17A|S=17A Scale : 1/2" = 1'-0 S-17A[S=17A
Edge of
|| Waterline Notes: Shouider i 7770(?; 42_9 7:'(_L
| 7. Removal anc;' replacement | | Offset to Boseline 1920 %ég ct z" st W,
1 ce | Sta 778+48+ N ) | onnect to exist Wg
of W30 shall be limited QL_Off%.t to Boseline 15'—6" Remove 8 LF of exist Wy Grate 126" Y5 Bend
to 10 hrs. b Grate 8 LF D.I. Pipe, PEXPE | 1—Conc Blk w/ Struct Struts
2. Work shall not be g8” 1=10” 8 1’-27 1-30" Adapter ‘ © 1-6" Sleeve, 12" Long
performed during summer. 6” Superpave 1—Butt Strap | % Sta 778+43 5 LF 6" D.I. Pipe, CL52
Coordinate acceptable | AC Pavement R Temp. for Testing: @ o/s 8.5+ LT. [emp for Testing:
dates with BWS. T fi;g‘;e ol Cover 1-30" Cap Tapped for , 1-6" Y6 Bend /-6 /Cap Tapped For 2 Yp” IPT
! #5 at 67 - 6" IPT % 1—Conc Blk 1-2Y," Cleanout
See 0—37 for : Both Ways “”“; or P Ggemff’f 1-6" Cleanout % ———— End Concrete Y—Cong Block (Contractor to
Frames and Grate \ | 45 Cont Slope to 45 ot 67 Szgoré?v;u%;gs’ /—Concrete Block )% Jacket Verify Location and Invert)
6”! 5)_-0’) |5” | ’ ,
exist ) | 1 Tack Magch Finished ~ 2L9_7/8+40 . e 778t40’ o/s 85 _Lt.
9” 9 Rogdway 6 LF 30" D.I. Pipe A it 1-6" Vg Bend (TV)
ground - Y Coat Pavement oo verse Bell A E
<’(}\:§;fj;f< N l Elev=19.54 I 4'/ /_7#,5 L e B I I R A T A S 7___,30” Sleeve s | /// ! Ql 778'/'55, O/S 85, Lt.
T T T T e == = === / : o
S A = _;]r = A LT exist 1-6" % Bend (BV)
XKW T PR I PN s N 4 & 1 ,
| ] 5 cont T et s oot | [ Sta /764552 E— 1 e A U AL L AN L WY
= R EETT —add 45 ot Ve N ofe 155% - [ o oo et 10U
/\\?f;/ : - \ ©/ , 2~p” both sides 8-%87_ A 12 L.F. Conc. Jacket ‘f EJ —wm-’-/,&iz—/ . ——— U 'JW LF. Conc. Jacket /;?egq,n;zecé tod exist W
’:;\_, ‘ f ; 2 M I 74 l*'-—--——__h_*:[“ ’ - 16 De€en
/%4 t 72” n .- %) 0 Opé’mng on Wjom mi \ || i| // M/} 778+27, O/S 8.5 Ll‘. 7__Conc B/k W/ Szcruct S-eruts
/\/‘ /;/Bth WO')/S -3 C/f// _\/g, %4 Ot 72» ] t D S‘_H-A-E;‘]‘fA ?v)“ ;} ; :l // ' )k/ 7""5” 1/8 Bend (TV) 7“6,’ S/eeve, 72” Long
A / TOP ONd Botz‘om/ 7]/P e =gt Both Ways Y exist Upq 0" f LI _,M © | ._—— Begin Concrete § LF 6" Dl /?fpe, Loz
: _ — Y Remove 32 -0 segment . g Temp for Testing:
‘ /nV.::74.94 eX/'SlL W —\| T // / _ JGC/(GZL — %7 g:' 1/ 7
CLSM S/ope z‘o Dra/n (Contractor 30 l \ / | 1—-6" Cap Tapped For 2 7o~ IPT
R {o Verify)  Sta 778+08 N 7D Mg 110 /=2 72" Cleanout
S Z ; — | N A/ | o o/s 8.5% LT. 1—Conc Block (Contractor to
Add 4 20 LF 30" D.I. Plpe . , ” 1
ed # _ : | // | 1-6" V6 Bend Verify Location and Invert)
Around exist Doy ou0 778400+ | | 7 I—Conc Blk
6—#6 Remove 8 LF of exist W3p : } —
” 8 LF 30" D.I. Pipe, PEXPE | | - Sta 776428 WY
#3Fat 16 _ 27 | GLF 30'DI. Ppe. 2/28/08° | Added Sheet
1-30" CCP Adapter |
%5 Cont (72 TOlLG/) ‘. 5" Agg Base 1 —Butt SZL/'GP ' {\ : Date Revision
,}{[ 4 7 " .4 - |rem O\/e/dj j W 6 Reinf min Temp for Tes lLI/?g {i i I ! STATE OF HAWAN
a 3" C/f =“<’ ul f Concrete Jacket 1-30" Cap Tapped for LY T cwArs ovigioN
cvist W3 L g FEEGE, - 45 cont  rt 16" Coanout PLAN-CONCRETE JACKET. o 776455
Reff'}fOfced /\\\ \\%\/ 3 C/ K /\\\\y":\\\\ Base yb// \/fj/p %4 . lL 72 ] TmConcrez‘e B/OCk SCO/e . 7/4 7] 7:__ ) _ — = 4
Concrete Jac/i/ Typ Relocated —/ a _ | | | < KAMEHAMEHA HIGHWAY RESURFACING
12" Agg. Bas 70” exist Wzp 10" | Wg APPROVED: DATE: GRAPHIC SCALE — 7| Waiahole Valley Road to Crouching Lion Inn
- e E~ ; o 1 2 3 4 5 & /2(;({ £ )l XY "Federal Aid Project No. NH—083-1(43)
Crtect /o e i = I LR
SECTION. Tt e L Chief, Capitad %s Division, BWS Sl Scale: As Noted Date: October 23, 2007
Scale : 3/ 4 = /= S-17AIS=17A c : : SHEET No.S-17A 0|= 27 SHEETS

0. 88

ceoumtihaCurre
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GENERAL NOTES

1. All hardware, posts and fasteners shall be hot-dip zinc coated galvanized
after fabrication. No punching, drilling or cutting will be permitted after

galvanizing.

2. Where conditions require, special post lengths in increments of 6 inches

may be specified. |

3. All fasteners, posts, and rail elements (i.e. FBBO3, PWEO1, RWMO2b, etc.)
shall conform to the latest edition and amendments of "A Guide to Standardized

Highway Barrier Rail Hardware,” a report prepared and approved by the
AASHTO—-AGC—ARTBA Joint Cooperative Committee, Subcommittee On New

Highway Materials, Task Force 13 Report. Dimensions of fastners, posts and rail

elements have been converted from metric units into their present form.

4. The Recycled Plastic Block or Offset Block shall be approved by the State.

5. After the guardrail posts are installed in the paved area, the Contractor
shall fill around the guardrail post and seal all cracks in the paved area

w/ AC. filler that was caused during the guardrail post installation. If required
by the inspector/ engineer, the Contractor shall tamper the paved area around the

%" radius

RECYCLED POLYETHYLENE

OFFSET BLOCK (TYPE Ii)

/ 11’ Travel Way

guardrail post prior to using A.C. filler.

separately, but shall be considered incidental to the various guardrail items.
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7. All guardrail posts shall be 8’0" in length.
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— Offset Block or Blockout NOTE: 4" 16 “:_7 DIST. NO. PROJ. NO. YEAR NO. | suEETS |§
Guardrail All Holes are W6x8.5 I | | [ HAWAE | HAW. | NH-083-143) | 2001 |c.0.92]| 18
- XO. ——
PREOT % Dia Structural | ! |
. I » 3/' »
Shape : IES i % x 25 post ot
FAN z=== 3 ot Ln _ 2% Siot (typ.) —
o <~ |
i _ 5% X — L .7 . —_%;__ _
L ' » Y /X 3 © -_\_L 10& 1_9 _ | .
2 7% 1.5% Y . I|=9’ 58 ! _ . -
; - DESIGNATOR L — - - = .
PN, '&" 55° 159 :
T Tz Slinfh” R | \
PLAN ] + ® FBBO3 10° = = '?; Cp
~— PWEO1 o l |
RWMO2a _ & 1" Dia. x ¥g
Offset Block or Blockout T Mod. Heavy Recess bot;rs
¢ FBBO1 | Hex Nut sides
Splice Bolts | ;-’b:,°§° _\ g ! S—
~| = "e & 6
A = o\ B e .
f N 5) | 1'-0"
VA ; Ly ” AN ("03+ d . -
o Ground —+ AT [ Sround 1 E”J DESIGNATOR | BASE METAL | - |
1o . Line | ! Line 4 K THICKNESS
> . — o — - R RWBO1a | 12 GAUGE |
= J — Ll GUARDRAIL BOLTS AND o - -
Ground | RECESSED NUT W—BEAM_BACK-UP—-PLATE (RWBO1a)
Line —~ B - - - |
/ -5'~7%" (8" post)
SIDE 3'_7%' (6" post) M
W—BEAM STRONG POST (PWEO1) ys 3
—_— — —— — —_ /1 6 —> L
ELEVATION 2%
s+ NOTE: 6'— 3"
Install 6’0" posts at locations near ﬁ;| - - —
existing utilities. See sheets C—39 : I
STRONG POST W—BEAM GUARDRAIL f0 643 for specific locations SR N = Y
e — ————————— = v 7 ] ] — : —
(SGR04a) 1 | | =
LAl A A y Y |
e 3 ?50 f‘ "% R (typ.) ® 1 19D ®
l\ ty% 2 :&l‘ Q ' :
T %6 R (bp.) @®| [|=T _CFD
- 6’—.3. >l 6'-3. o ¢%- X 214 Q.H— , , =
¢ Rail boit hole ¢ Rail boit hole Post Bolt Siot e - ® i 7 © ®
8~FBBO1 FBBO2 © yor o ' - —=
i RWMO02 8 | -
Spiice Bolts _I\—*. '/‘ a ﬁ | | Y ©) ©) _ N — m@= ® |
1 i T i e zle | e |
g )L" | Tol. Siot (typ.) T T N
1 RWB01a Lap in direction _/ (___0'.'.5) bp. 1
o J— Ground Line of traffic | e 8% -
DESIGNATOR | BAoE METAL _ .
) |; PWEOD1 ] RWM02a 12 GAUGE -

LIC. EXP, DATE

Scale;

None

Date: August 1, 2000

SHEET No. S-21 OF 27 SHEETS




DATE

5
Bl
g | &, x
“EEglo
gﬁﬁsgg
FEEEL
M
éo
& |8

No.

(optional)

The cross—sectional
dimensions for this
part are to fit over
part RWMOZb on the
approach end and
under part RWMO2b
on the trailing end.

2’-—6”
fi,
e | o oo /\ 3254 Bend
25 x 2'%g Lap in direction of traffic
Splice Bolt Slot (typ. ) <—
% x 24 1" Holes
Post Bolt Slot——\ (tp.)
‘ ) — ™
D%
Y
N o
= s
D N)
(o
\ /
/ ! 2»
DESIGNATOR | Boc MU
RWEO2b 10 GAUGE

W—BEAM _TERMINAL CONNECTOR (RWEO2b)

30°

Contour to fit
rail element

30"

<—— Lap in direction

i

2% x 1% Splice Bolt

Shape to fit of traffic Slot (typ.)
rail element
| AN
®
3 ©
7 @x
The cross—sectional 1/ 1
dimensions for this | 2,4 8/2” 71/2" !
part are to fit over
part RWMOZa BASE METAL
DESIGNATOR THICKNESS
RWEO6a 12 GAUGE

W—BEAM END_SECTION (BUFFER RWEO6a)

Roadway ‘

FED. ROAD| . FED. AID FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR | NO. | SHEETS
HAWAI | HAW. | NH-083-1(43) 2001 |ADD. 93| 121

NOTES:

1.

3.
cP

| - ’\/ :
Side i
12%% Lap
i =
|
g o
2 x 1§ Splice Bolt A e L?”t in fff”" ection £ Guardrail
Slot (typ.) of trattic %eeé 5Post
o 4-1Y4" =

% x 2% Anchor Bolts PP

Post Bolt Slot ——\

~ _— Top Slab of

® @ Box Culvert Y4" Thick
’ O ® or Headwall ' Leveling Grout
= / s Al L
) @ @ . 1 4 £ a Ag,\.)
® @ x, \ \ 5
The cross—sectional T~/ 1 u grm g3 nn
/- —

dimensions for this 2" 4’4" '4’4’ ,;,,%Z 2x10x1=0
part are to fit over ,/
part RWMO2a on the , BASE METAL
approach end and DESIGNATOR | CKNESS A;?:{:— gzg//\!
under part RWMOZ2a RWEOTa 12 GAUGE |

on the trailing end.

W—BEAM END SECTION (FL=ARED RWEO1a)

301
min' |

<—— Lap in direction .,
%% x 14 Splice Bolt

of traffic
Slot (typ.)
Shape to fit
rail element A R
&) ®
AN o
‘(N.. o
, ® ®
- The cross—sectional
dimensions for this 4 1 ’ l
part are to fit over 2% 8% 7./2" -
part RWMO2a Varies
pESIGNATOR | Bron MESE
RWEO3a 12 GAUGE

W-BEAM END SECTION (ROUNDED RWEQ3a)

LICENSED
PROFESSIONAL

ENGINEER

THIS WORK WAS PREPARED BY ME OR
UNDER MY SUPERVISION

SIoN RE/*'

All steel and bolts to be
hot—dipped galvanized.

The Contractor shall adjust the

height of the guardrail steel post as
necessary to match the height of the
typical guardrail installation along the
roadway.

All work and materials necessary to
install the guardrail post onto a box
culvert or headwall shall be considered
incidental to the various gquardrail
contract items.

Thrie beam gquardrail shall be used in
lieu of W-Beam wherever guardrail
posts are attached to headwalls. The
6'~3" transition shown on Sht. S—19
shall be installed on both ends of the
thrie beam section to connect to the
W—Beam gquardrail.

The thrie beam quardrail segments and
transition sections used for headwall
connections shall be considered
incidental to the various quardrail pay
items.

2/4/02

Revised Post Dimehsion; Deleted Post to
Culvert Conn. Dtl. Per Addendum No. 2

DATE

REVISION

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAI

HIGHWAYS DIVISION

POST W-BEAM GUARDRAIL

|sTRONG

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole

Valley Road to Crouching Lion Inn |

Federal

Aid Prolect No. NH-083—1(43)

Scale: None

Date: August 1, 2000
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6'-3"

DATE

DRAWN BY

TRACED BY
DESIGNED BY.
QUANTITIES BY
CHECKED BY

ORIGINAL | SURVEY PLOTTED BY

PLAN

NOTE BOOK

| 2 : | 4—
- ’ _ Transition Section 1 l
e T |
l l ‘ ] L | l . l _____ |
-0 T s Tap in direction of traffic °
__._________ SR =
T =r  f P ~ro — |
T | \ 2%
Finish Grade
IS | NS ASASY, “ @y"g—
‘nﬂ' * Not to ttge utsed tfort Thrie Beam
TRA NSITION SECTION * connection to Sstructures.
36~ =
o ” 5 » ”
| 7-31/p" Q] l‘%z % oy h
e T e = (6 — e |2
- ) ost Bo 4 ” o< - /i
2 41/4 Sots [HH 12 PR S < ~ 2
L i 1 %"

/ LZ” Min.
Splice Bolt Slot

2 Min.—7
249" x 1Y/8" (typ.) Post Bolt Slot

3/47 x 21/7" (typ.)

TRANSITION SECTION (RWT01b)

Offset Block or Blockout

Guardrail —= - PWED1
N\ = g:
2 |o N
g 758" 57/8"
~ 4
PLAN
RTM02b

(Offset Block or Blockout

Mod. Heavy/ Recess both
% Nut sides
1/4 115
DESIGNATOR L
FBBO1 19/g"
FBB02 2"
FBB03 10"
GUARDRAIL BOLTS

AND RECESSED NUT

6'-6"

¢ FBBO1 ,
- Splice Bolts | e
FBBO3
N hj N
>» © ™ G d
~ | Ground PWEO4 - L[oun
Line —, ) S A
/ T “
ELEVATION ELEVATION

STRONG POST
THRIE-BEAM GUARDRAIL
(SGR09a)

STRONG _POST THRIE—BEAM

MEDIAN GUARDRAIL

(SGM09a)

1” Dia. x ¢

(Use at Posts where Splices do not occur)

8
>/
bN%L
%\:g‘\e‘:.m"
=

20"

31/4 ”iyi”314”27
T
*ﬂ
O
X
3

L post Bolt Siot - ¥,"x2 /"

BACKUP PLATE

(RTBO1b)

7 7/8 »

”/16" 41/2» “/15”
:\‘. :’T“E
~| | }
Ia r._\’f f%” 5 ¢ Hole
S Ll
P |
L
Nz |4:7'3/8"
-37/8"' Vd
5%
0P

%”R§

SECTION THRU
RAIL ELEMENT
(RTMO2b)

-

7

(typ.)
21"

4Y5" 12 4Ya" |

AN
(typ.)
77/8"
SIDE

RECYCLED PLASTIC BLOCKOUT (TYPE |-THRIE)

FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
DIST. NO. | PROJ. NO. YEAR NO. SHEETS
HAWAI HAW. NH-083-1{43) 2001 Cgaégo” 121
12 Yo" |
” 4 21 P! .
2. #‘»fﬁf«—z—/(g Post Bolt St
ol Ic: l 4” ,
T %}ftn XBZ"it/ﬁ"’t wexg.5 |
NOTE Structural
Splice Bolt Slot Al Holes are Shape |
2%2 x 1 1/8 Slots %» Dia. 3/ ””:P:—:P:'
Distance between Post 57" 278 R/
Slots and the sum of /s —1 /
" fosg Bglt §Iott %enters I |
| 0 be designated. 2
RAIL SPLICE e |
0 PP
o T TG—PWEOJ
U
e
b
)
Ground
Line — . :/’“UT” g;oeund
4 /4 /4
'J?WWL" — e VA N —
— s
/4 / I 4 H I 4
|
I
SIDE FRONT

W-BEAM_STRONG POST (PWE03)

13/ .
213/4" ek

Hole B1/¢"

1/16“’

N\
N
w%
) /2

RECYCLED POLYETHYLENE
~ THRIE-BEAM _OFFSET BLOCK

/y" N4 NG
8%/ (57 oo
\ | [PrOFESSIONALY

ENGINEER .@ :

THIS WORK WAS PREPARED BY ME OR
UNDER MY SUPERVISION

MM&W Z-4-02

4/1/02 | Revise W-Beam Strong Post Length.

Added New Sheet
2/4/02 Per Addendum No.2 .
REVISION

DATE

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

| STRONG POST
THRIE—-BEAM GUARDRAIL

KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn
Federal Aid Project No. NH-083—1(43)

/ SIGNATURE DATE

>
/

(TYPE Il — THRIE)

Date: August 1, 2000
SHEET No. S-22A OF 27 SHEETS

C.0. ADD. §

Scale: None




. FED. ROAD ! |
Ve Boor Guordrail End Sect GENERAL NOIES: oe. no. | STATE|  pooi'No. | YEAR su::s:'r SHEETS
_W_Ueam ouardrai tna oection 1. Breakaway steel posts are required with the FLEAT Terminal. HAWAR | HAW. | NH-083-143) | 2001 |~DD 04| 121
Cable Anchor Box 15760 [F1303 - 2. All bolts, nuts, cable asemblies, cable anchors and bearing plates shall
w/[SB58A_Shoulder Bolts, — W-Beam Guardrail be galvanized. _
| | NOSSA | Structural Nuts & Length of need Steel Breakaway Line Posts | 3. The soil tube shall not protrude more than 4" above ground (measured 'I,%M QTY. BILL OF MATERIALS
';;"Pgd WOS0A | Washers (Posts 3 thru 5) [ PB621 along a 5’ cord). Site grading may be necessary to meet this requirement. — —
ca | W—Beam_Center 4. The soil tubes may be driven with an approved driving head. They shall F3000 1 | IMPACT HEAD
_\ , Section [F1304] End payment for not be driven with the post in the tube. If the soil tubes are placed in F1303 1 W—BEAM GUARDRAIL END SECTION, 12 GA.
e — 'installation (ea.) dirlled holes, the backfill material must be satisfactorily compacted to ‘
, ’ prevent settlement. F1304 1 W-BEAM GUARDRAIL CENTER SECTION, 12 GA.
1"-8" & 5. When rock is encountered during excavation, a 12° Dia. post hole, 20° deep 5730 2 | +FOUNDATION SOIL TUBE. 6" x 8" x 6'-0"
L , may be used if approved by the Engineer. Granular material will be placed . m
in the bottom of the hole approx. 2 1/2 " deep to provide drainage. The soil E750 1 | BEARING PLATE, 8" x 8" x 5/8
Rail exit on tubes will be field cut to length, placed in the hole and backfilled with S760 1 | CABLE ANCHOR BOX
traffic side adequately compacted material excavated from the hole. ‘
6. The breakaway cable assembly must be taut. A locking device, (vice grips E770 1 | BCT CABLE ANCHOR ASSEMBLY
or channel lock pliers) should be used to prevent the cable from twisting E780 1 | GROUND STRUT
when tightening nuts.
7. (R) or (L) indicates right or left Impact Head Reflector Marker (IHRM). PB620 | 2 | BREAKAWAY END POST
TRAFFIC | It’roviding and installing of IHRM shall be considered incidental to end PB621 3 | BREAKAWAY LINE POST
| ~ treatment.
Standard W—Beam 8. The stripes for IHRM shall slope downward at an angle of 45° towards 3 | RECYCLED PLASTIC BLOCKOUT OR OFFSSET BLOCK
Guardrail Line Posts | | ~ the side of the end treatment that traffic is to pass. 1 IMPACT HEAD REFLECTOR MARKER — IHRM(R) OR (L)

T HARDWARE
o"@ 1/4¢ x 4 x 4

DATE

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

ddx.x
meters

PLAN

NOTE BOOK

ORIGINAL | SURVEY PLOTTED BY

No.

-3 6'-3" 4= F— 2R 42 ~ Breakaway Bolt [B140404 : . B580122 | 17 | 5/8 " Dia. x 1 1/4 " SPLICE BOLT, POST 2
;'1’3% 2%“* & Nut [NOT4 B580754 | 2 | 5/8 " Dia. x 7 1/2 " HEX BOLT
v/(2) Washers oy B341004 | 2 | 3/4 " Dia. x 10" HEX BOLT
Impact | e B581002 | 3 5/8 " Dia. x 10" H.G.R. BOLT (POSTS 3 THRU 5)
_?;230 o S — N30 2 | 3/4" Dia. HEX NUT
—A — B o T xe | v (SPLICE 16, SOIL TUBES 2,
L o A . ¥ o | NOSO | 22| 5/87 Dia. HGR NUT pogre™s 3.~ Posts 3 THRU 5, 3)
= B \ = = o % = ;\ WO30 4 | 3/4" LD. WASHER
R | 1/ GROUND LINE ‘ | i W050 4 | HGR WASHER
I ggg;’eo , 1\ IMPACT HEAD CONNECTING DETAIL N100 2 | 1 ANCHOR CABLE HEX NUT
Box | - | 7 _
Assernbly L | | % w100 2 1 AN(::HOR f‘ABLE WASHER
— Ground Rail not attached Button Head | | | « ac NOT4 2 1/4 * HEX NUT
L Strut J at Post #3 Splice Bolts [B580122 | Yellow Reflector wo14 4 1/4 " WASHER
E780 \ | & Nuts | NOSO IHRM(R) ~
ELEVATION | PACT H R SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
o MARKER INSERT NOS5A 8 1 /2 " A325 STRUCTURAL NUT | |
DETAIL WO50A 16| 1 1/16" 0D X 9/16 * ID A325 STR. WASHER
| | Foggdggiog ,Ttul;g O%ti?ps I-;orl') POSS;.S301 & 2
5/8 "¢ x 1 1/4 " H.G.R. Bolt [B580122 g P roundation [UDE
Impact Head | Jreakquay £nd Post & 5/8 " Nut LNOSO | | ' I A L G T L —
e I Hex Nut PB620 | "’/5 1) Washer | WO50 | +4’-6" Foundation Tube E735 W/Soil Plate SP600
I N700 BCT Cable Anchor Assy. | naer Tt ondy Recycled Plastic Block
Breakaway
w/(1) Washer E770 End Post Ground Strut ~or Offset Block W—Boar Guardra
iy w100 —Beam Guardrai
Bearinq Plate [ = 1,, Hex Nut [NT00 Ground Strut PB620 E780
£750 L&t w/(1) Washer | WI00 , /_ E780 | ~Ground Line Breakaway | 4 5/8° x 10" HG.R. Bolt
% . \ R Line Post B581002 ' |
EQNOA Bearing Plate \_ Y , | \; A PB621 % 575" Nut [NOE0 . ‘
3/4 "6 x 10° E750 3/40 x 10 3/4 "¢ x 10° / u - 2/4/02 gewsAenglgat HN—Z Detail Sheet
5/8 "¢ x 7 1/%" | . Hex Head Bolt | Hex Head Bolt |B341004 w/ (1) Washer [ W050 er Addendum No. 7.
Hex Head Bolt , -7 under Nut onl
Hex Head Bolt 5347004 5/8°¢x71 83410% ) & 3/4 " Nut [NO30 | l—— TR ly DATE REVISION
B580754 & 34" W30 Hex Head Bolt & 3/4° Nut|NO30 w/(2) Washers |WO030 — STATE OF HAWAN
% 5 /8 " HGR! u B580754 w /(2) Washers | WO30 DEPARTMENT OF TRANSPORTATION
Nut [ NOBO 1—— W/ (2 ) Washers | WO30 & 5 /8 ” HGR. [ Y/ ucensep N\ , HIGHWAYS DIVISION
Nut [NORD o ot Bt (BT FLEAT TL-2_
ex Head Bo
& 5/8 " HGR. Nut | NOSO FLARED ENERGY ABSORBING TERMINAL
6'x8'x 1/8 "x6'=0" g”)gls”;r b1/8s 7::360’—0 \ ALY KAMEHAMEHA HIGHWAY RESURFACING
Soil Tube [S730 | — o 1ube T G P e o Waiahole Valley Road to Crouching Lion Inn
| SECTION B-B %/«27‘ s Federal Aid Project No. NH—083—1(43)
- jcal @ Post 3 thru 5 S Lot e G |
FRONT VIEW OF JPQ_ST_ 1 PARTIAL VIEW OF POST 1 %%gngzA A Notet.yp;?%c;l o gzlted OruPost 3 ot 7 o Scale: None Date: August 1, 2000
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DATE

TRACED BY__

DESIGNED BY__.

QUANTITIES BY.
CHECKED BY

PLAN

ORIGINAL SURVEY PLOTTED BY
DRAWN BY
NOTE BOOK

No.

ra s:tlon 1—-4 Slope A ’ ’ 4'-10” Offset | 30"
teeper or Flatter Terminal End Section
Ope /TR - [ 3»_00
Pay Limit for Guardrail i “E —_—
/
12’-6" Beqm Rail Section
| gremeg to a ?g Radfush oo g’}?g’ﬂgff ,,E,; °§§ tg,- I\ﬁ‘%al
o Bl k g%n%rc to? Anchor Rod —____
oulder Brea . —
L 1____>, T8 Shoulder Slope/ RSt }:
2_| Intermediate Break +S L it
! F—+rq Nl
pe | r—+1] I il
Anchor Rod L--UXNO"""’ Line of Guardrail nchor for Steel—| ¢ ] Y i
Anchor for Steel Beam Rail A eam Rail - o
APPROACH END DETAIL @z Direction of Traffic SECTION A-A
(NHS approved for use where design speed is 40 MPH or less.
Non—NHS approved for use where design speed
is 50 MPH or less.) »
12 1/2
Lap
1 1/4” Splice Bolt 114 ARV a4
?” P;;g to Rail Bolt | Hex
1 1/2° Thread Length ' 2" 2
3/16"
5/1 e”i | b | o
I 3/4 x 2 1/2" Slot
] 11/16” s Ul / /
| - 7/8 | L s post Bolt Hole
e e | RECESSED NUT FOR =22l
i R e 516 GUARDRAIL BOLT St Post—| | Y2 x 1 1/8
GUARDRAIL BOLT The Nut Must Be Free i
Running Fit On The Bolt —4
e After Galvanization. FLEVATION OF GUARDRAIL
ot SPLICE AT POST
{1/  Offset Block %
\z\— { — { { [° o| %
»—Face of Guardrail 6'-3" Spacina unless
4 /4 6°-3" PLAN 6'-3" otherwise noted
Lap In Direction
| n Lap In Direction
2 1/4 :
g / Of Traffic T oF Traffic
=N >Slots 29/32° x 151/8 | °
Il ol ll lo
o_ Hl ° ‘ o 4 o
I I
| 1'-2 3/4 !
Ground a Line “
}: W6 x 9.0 x 6-0" :}
I Intermediate Post ||
Pay Limit H for Guardrail H
" “ // ’ »”
u H ,%“—Anchor Rod |40 ::
i| *W6 x 9.0 x 6’-0" End Post I (q/;\\ // ::
I ] ¢ v vV\// 2 x 2 x 6”
I | \xfj Conc. Block i
H HINS ::

ASSEMBLY ELEVATION

+ W6 x 8.5 is an acceptable alternative

ANCHOR FOR STEEL BEAM RAIL

Standard Sheet G-—1 to be

r3/01/99 tdi.ruby/quardrail/te59rev.dgr(standard plan TE-59 r11/03/89)

use
etails whe
Revised/ added callouts
6/30/03 per change order.
DATE REVISION

in con]unc fon w:th

these
chor for steel

eam guar I’GI IS required.

Nor, mal S/.de S

[ Extended Shoulder Slope (Well Rounded
to Meet Normal Side Slope)

&

Ope

. Rail or Joint
Beam cgbn'e Tensile Beam Strength
g€\ Str ength Traffic Face Up Traffic Face Up
(Ibs.) [TLoad ~ Maximum |Load ~ Maximum
(Ibs.) Def.(inches)|(Ibs.) Def.(inches)
Standard | 12 | 80,000 | ;300 Z | 1200 Z
Hea 2,000 2 1,600 Z

N

“ I'
¥ ‘»
%«z E

Strength — Rail element shall be designed to meet the
requirements of the above table.

The post connection shall withstand a 5,000 pound side pull
in either direction.

UNDER MY SUPERVISION

THIS WORK WAS PREPARED BY ME OR

%az&mkmaa

FISCAL

FED. ROAD STATE FED. AID SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
HAWAI HAW. NH-083-1(43) 2001 95 18

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAII

HIGHWAYS DIVISION

TYPE "G" MODIFIED GUARDRAIL

DETAILS

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn
Federal Aid Project No. NH—083—1(43)

All metal parts shall be galvanized.
All wood posts shall be given a preservative treatment.

SIGNATURE

Standard steel beam to be 12 gage and the heavy duty to be 10 gage.

DATE

Scale:

None

Date: August 1, 2000
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DATE
» ./

DRAWN BY

TRACED BY____

QUANTITIES BY..
CHECKED BY

DESIGNED BY.....

ORIGINAL SURVEY PLOTTED BY

PLAN
NOTE BOOK

No.

ev.dgr(standard plan TE—-59 r11/03/89)

/ N I 0 -
/quardrail /teb9

......

r3,/01/99

5/8" Dia. x 1 1/4” Splice Bolts (Round
Hd.) 8 Required Per Joint

Offset Block
Guard Rail Post,—\ X 1‘2 5/16" %
3
5/8" Dia. x 1 1/4" Hex Bolt—] [ o] . 3
w/ Washer \fﬁ‘>2 7.,} w12 1/4 z
3 1/4" 4 S,
e y
AT N g
> 3 1/4] L 3
(@
e r PWEOT @
5/8" Diam. x 2"—1 2 5/16° ~—Guardrail
gost RBoItd 8% - -—3 1/4 __
ne Req’d. ” ”
Per Posqt 6 6
CROSS SECTION PLAN
GUARDRAIL _SPLICE
ASTM A307 Grade A
94 1/2" i 1 1/8" Dia RH Thread
% 11 13/16”
5" iAS'I}/I A307 Grad}g A J 5" - 5" |
1 1/8" Dia. LH Threa .

N | Std.
ﬁm:} ; oy B gy
—{— 3/8" X 5" Sq. ANCHOR ROD 7/8"

Plate Washer 5 7/8" Take Up
] |
Note: Tensile Strength 60,916 psi ‘
Applied Through Assembly Emm
TURNBUCKLE

5/8 "

3/8 "

13/8"

-

N -

ANCHOR ROD CONNECIOR

(MALLEABLE IRON CASTING OR EQUAL)

"oisT. 0. | SATE|  pnoi No. | vean | No. | sweers
HAWAII HAW. NH-083-1(43) 2001 95 18
5 20"
| ZI 11/16" I
4. B |
B(z"e% j_._.i_{i' 3/32" (Typ.)
22 120/ I I
S SO
8 2 81/? 1 11/16"

ANCHOR SPIDER

AN
2 3 (5‘3
y > 78" R
- T s X 5 13167
2 iR 52 e
3 13/16"
0 e
X‘],Q » & -
—— ) 5/16"
1120 1 12
_ 5/16"
/7
S= E

T %.1 1/2" D.

2 5/16"

VALTERNATE ANCHOR ROD CONNECIOR

M 13/16" X 1/8" X 2°-ASTM A 12 13/16"M

%
¥ 5 £y
LIGE
§PROFES

ol EncieeR |

(WELDMENT)

THIS WORK WAS PREPARED BY ME OR

UNDER MY SUPERMVISION

1 0%,

7-22.0%

Add’l. guardrail details
6/30/03 per change order.
DATE REVISION

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAII

HIGHWAYS DIVISION

DETAILS

TYPE "G” MODIFIED GUARDRAIL

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn

Federal Aid Project No. NH—083—1(43)

SIGNATURE

Dsssre
/

DATE

Scale:

None

Date: August 1, 2000

N’ @ ' @

SHEET No. S-24A OF 27 SHEETS




DATE

A
AN
ﬁ;ﬁ;éi
gﬁﬁggg
FEFEL
N
2.18
|

No.

st No. | STATE | poi wo. | YEAR | No. | sheETs
Install Double Nested Thrie—Beam Install Double Nested Thrie—Beam HAWAIL | HAW. | NH-083-1(43) 2001 |ADD. 96| 121
Beyond Tree or Obstruction Beyond Tree or Obstruction
Similar to Bridge Rail Transition, Similar to Bridge Rail Transition,
Sht. 5-19 Sht. S-19
B Normal Installation 6'-3" Post Spacing 3'- 1’/2': 3-1 3- 1% |31 3-1% 3-1% Post Spacing 6'-3" Normal Installation ~
(Strong Post W-Beam or Transition @ 3-1% O.C. e @ 3-14 o.C. Transition (Strong Post W—Beam or
Double Nested Thrie Beam) Section ;t};‘; * Section Double Nested Thrie Beam)
'J’ /— Edge of Paved Area
« -
O 0 0 0 A A ARAARAAAR A H A Ay A 0 O 0 O
T ihi . 7
\ | Edge of Shoulder
\—- Tree or Obstruction __Direction of Traffic Edge of Pavement ~/
PLAN
- Normal Installation Transition Double Nested Thrie Beam . Double Nested Thrie Beam Transition Normal Installation
(Strong Post W—Beam) Section Beyond Tree or Obstruction Beyond Tree or Obstruction Section (Strong Post W-Beam)
Tree or Obstruction \r\Q
g, — | T — |
,_ / » L d <h l__ R
i I'-9 &8 f \ ,j\/ 119 5/8 | Finish Ground
I I I I ”j I L I N T A A T I I I I I I I I
I I I 1"-10 5/8% I I N e O A O A I || I I I I I I
I I I { I I I N O A A A Y I I I I I I I I
[, W] uJ (W} (W] (] ] ] (.} u L u Ll U (W] U Ll U U L (] U
Thrie Beam to W—Beam E1 EVATION Thrie Beam to W—-Beam

Transition Section

Transition Section

GUARDRAIL INSTALLATION AT TREE OR OBSTRUCTION

NOTES:

1. Double Nested Thrie beam gquardrail shall be installed according to
the details shown on sheet S—19.

2. For required lengths of thrie beam, see Roadway Plans.

3. 6'-3" transition sections shall be considered incidental to the
various guardrail items.

Shoulder Pavement
Design as specified
on Plans

Exist. Shoulder | Paved Tree
Area or Obstruction
Varies /@
12° Min.
- Revised Guardrail Layout
2/4/02 Per Addendum No. 2
B DATE | REVISION
o, fg‘;}\ STATE OF HAWAII

AT I T T T O

) TRWIRW/AN DEPARTMENT OF TRANSPORTATION

\v

LICENSED %< %
PROFESSmmaL %‘w k‘;
ENGINEER } |

HIGHWAYS DIVISION

THRIE BEAM GUARDRAIL
AT_OBSTRUCTION

KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn

NS

THIS WORK WAS PREPARED BY ME OR
UNDER MY SUPERVISION

TYPICAL SECTION AT OBSTRUCTION

Federal Aid Project No. NH—083—1(43)

Gt

Yo
SlGN?IRE // DATE

Scale: None Date: Augqust 1, 2000
SHEET No. S-25 OF 27 SHEETS

g




¢ Culvert FED. ROAD FED. AID FISCAL | SHEET | TOTAL

Install Double Nested Thrie—Beam Install Double Nested Thrie—Beam pisT. No. | STATE| bRy, No. YEAR | NO. | SHEETS
Beyond Culvert/Headwall Beyond Culvert/Headwall HAWAI | HAW. | NH083-143) | 2001 Q. ADDI 29
| Similar to Bridge Rail Transition, Similar to Bridge Rail Transition,
TL—-2 FLEAT or Type "G" Modified ) St 5=19 Sht. 5-19. , |
Guardrail End Treatment 6'-3 12'-6 S _ 12'-6 6'-3" _ Normal Installation
(See Roadway Plans) Transition Post Spacing @ 6°-3" 0.C. Post Spacing @ 6°-3" 0.C. Transition (Strong Post W—Beam)
Section | Section
Headwall
/ (See Drainage Plans)
' Edge of Paved Area
| | | /
y T
' ’ v T
: | : N, | | Edge of Shoulder*——/
! i AN
- 610" 6’ x 4’ Culvert Location S W Direction of Traff Edge of Pavement——/
1 W l Sto 509145 | 8=0" | 7=7"  Direction of Traffic | | ' o
{ Y f PLAN Sta. 536495+ | 84+ | /—-8+ * Location of Shoulder relative to Guardrail varies.
TL—2 FLEAT or Type "G" Modified | Refer to Typical Sections and Roadway Plans.
Guardrail End Treatment Transition | Double Nested Thrie Beam Double Nested Thrie Beam Transition Normal Installation
(See Roadway Plans) Section Beyond Culvert/Headwall Beyond Culvert/Headwall Section (Strong Post W—-Beam)
[‘ Top of Headwall

B 3 e

— : ] ] —

] 1'-9 §/8— f N / T ] 1719 5/8 | Finish Ground

:: ! | s’ L L | :: :: ::
I 1 I N /8 1 -———————— Il L 1 I I I NOTES:
L U (] L4 U | L_Il IL.l | U L U U U I — . . . .
Thrie Beam to W—Beam { : r\ : Thrie Beam to W—Beam 1. Double h{ested Thrie Beam Guardrail shall be installed according to
Transition Section " g x4 Transition Section the details shown on Sheet 5-19.
ELEVATION x 4" Culvert 2. For required lengths of W—-beam, see Roadway Plans.

GUARDRAIL INSTALLNION AT 6' x 4’ CULVERT (Sta. 522+45+ & Sta. 536+95¢) 3. 63" transition sections shall be considered incidental to_the

various quardrail items.

DATE

SURVEY PLOTTED BY
DRAWN BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

PLAN

ORIGINAL
NOTE BOOK

No.

. ¢ Culvert | ‘
Install Double Nested Thrie—Beam Install Double Nested Thrie—Beam
Beyond Culvert/Headwall Beyond Culvert/Headwall
Similar to Bridge Rail Transition, Similar to Bridge Rail Transition,
TL-2 FLEAT or Type "G" Modified o Sht. 5-19 , Sht. 5=19 L
Guardrail End Treatment 6'-3 12'-6" 6'-3" 12'-6" 6'-3' Normal Installation
(See Roadway Plans) - Transition Post Spacing @ 6°-3" 0.C. Post Spacing @ 6'-3" 0.C. Transition (Strong Post W-Beam)
Section | Section
Headwall
[ (See Drainage Plans)
1 ] | /— Edge of Paved Area
T | l * g
} i l _l_.
Mﬁ, & & il i 0 n n ; ] A i
T
! i Edge of Shoulder —
i I
| o N Culvert (Box or Pipe) * Detail applies when distance from o . Edge of Pavement _/
| O t4 | PLAN back of guardrail post to face of Direction of Traffic
| (A'Zj?X-) | headwall is less than 3.
TL-2 FLEAT or Type “G" Modified | . , .
_Guardrail End Treatment Transition | Double Nested Thrie Beam Double Nested Thrie Beam | Transition Normal Installation _ 4/23/03 fgg(vis,egu;‘ger/?dgt G&Z@?}%Eggls for
(See Roadway Plans) Section ‘ Beyond Culvert/Headwall Beyond Culvert/Headwall I Section (Strong Post W—Beam) Per Change Order
| Top of Headwall Added New Sheet
) ) | _ _ [— N _ | ] | 2/4/02 Per Addendum No. 2
— _ | / | E— S DATE | "REVISION
1'-9 5/8" — q T 179 5/ 8" . . L g STATE OF HAWAN
| \ i Finish Ground DEPARTMENT OF TRANSPORTATION
[ ] ' HIGHWAYS DIVISION
|| I I J I I I I I I I I
I ! I 1'~10 5/8”/ ! | [ i | i ] I ! 1 NOTES: THRIE BEAM_GUARDRAIL
g § 2 g oo ot _LU\—:— ¥ g g ¥ U 1. Double Nested Thrie Beam Guardrail shall be lT, 0.2 AT CULVERIS
Thrie Beam to W-Beam | ! | | : Thrie Beam to W—Beamn installed according to the details shown on |
Transition Section : : - : - : Culvert (Box or Pipe) Transition Section Sheet S-19. o v s R o bt o KAMEHAM EHA HIGHWAY RES QRF A(f\l NG
B | | 2. For required lengths of W—beam, see Roadway B M,,glgh()/e/ xqge};a R?th t:/ CrI?I(fJ{ChIOnBJ 1—";?4\’3’3”
EIEMMZN eaerar_Al rojec 0. — —
| Plans. \/ﬁ Q Zé ‘_‘47.,23.03 = = o ¥ ”
GUARDRAIL INSTALLATION AT CULVERTS 3. 6°-3" transition sections shall be considered *~ " s Scale: None Date: August 1, 2000
incidental to the various guardrail items. | SHEET No. S-25A OF 27 SHEETS

/\ . ® —
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SURVEY PLOTTED BY
DRAWN BY

DATE

DESIGNED BY

TRACED BY
QUANTITIES BY.
CHECKED BY

ORIGINAL

PLAN

NOTE BOOK

No.

37'-6"
Install 3 12'-6" Sections of Nested W—Beam
¢ Culvert
TL—2 FLEAT or Type “G” Modified | )
. Guardrail End Treatment . 6-3 6'-3" | " 18'-9 6'-3" 6'-3" Normal _Installation
(See Roadway Plans) Long Span Centered on Culvert/Headwall (Strong Post W—Beam)
Headwall

4.5’ Min. (See Sht. C-21

See Drainage Plans)
for Guardrail Station/Offset)
LN

\Y

FED. ROAD | FED. AID FISCAL | SHEET | TOTAL
DIST. NO. PROJ. NO. YEAR NO. | SHEETS
HAWAII HAW. | NH-083-1(43) 2001 | &9, 121

/— Edge of Paved Area

1 | | |
e — N T g z

0 0

0

0 0

AT

Edge of Shoulder _/

|
thi

|
X
12-0"  N— 12" x 5 Culvert o _ Edge of Pavement—/
) | __Direction of Traffic |
15°-0 :
“T“\
PLAN
37'-6"
TL-2 FLEAT or Type "G" Modified Install 3 12'-6" Sections of Nested W—Beam
- Guardrail End Treatment 6'-3" 6'-3" 18'-9" L 6-3 6'-3" Normal Installation _
(See Roadway Plans) Centered on Culvert/Headwall (Strong Post W—Beam)
¢ Culvert Top of Headwall
_ | ! [ 1 | | _ _
; FES | | e
1’-9 §/8"— | / +—— 119 5/8" /— Finish Ground
I 1 I I 1 Lo I B ] 1 l
1 1 1 I o Tl I I I I 1
u ! ! u i R 7 ! ! u u !
| Ik\l
L . BN
| N— 12’ x 5’ Culvert NOIES:
ELEVATION 1.

GUARDRAIL INSTALLATION AT 12’ x 5’ CULVERT (Sta. 826+85t, Rt.)

Two sections of W—Beam,

One Set Inside the Other —Recycled Offset Block

or Plastic Blockout

¢ FBBO1 \
Splice Bolts —< ‘
| | | ~
FBBO3 ﬁ |
SO
N -
uJ : [
“ PWEO! — o
Ground
Line N o
z!
- ELEVATION

NESTED W—-BEAM GUARDRAIL

Nested W—Beam Guardrail shall be installed according to
the details shown on this sheet, and Sheets S—19 through S$—22.

2. For required lengths of W—beam, see Roadway Plans.

3. All rail elements are 12’-6" in length.

! [pROFESSIONAL \

[al ENGINEER i

THIS WORK WAS PREPARED BY ME OR
UNDER MY SUPERVISION

$-20.04

/

Mﬁé&ﬂ/y&

SIGNATURE EXPIRATION DATE

OF THE LICENSE

8/15/02

Per Change Order

Added New Sheet

DATE

REVISION

DEPARTMENT OF TRANSPORTATION

NESTED W-BEAM GUARDRAIL

STATE OF HAWAII )

HIGHWAYS DIVISION

INSTALLATION AT CULVERTS

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn

Federal Aid Project No. NH—083—1(43)

Scale: None

Date: August 1, 2000

SHEET No. S-25B OF 27 SHEETS
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DATE

DRAWN BY

TRACED BY

DESIGNED BY.

QUANTITIES BY.
CHECKED BY

ORIGINAL | SURVEY PLOTTED BY

NOTE BOOK

No.

SYSTEM LENGTH (SEE TABLE)

4.00"
REF , !

A EFFECTIVE LENGTH (SEE TABLE)

< TRAFFIC

| | .
1 \ O\
D RN

SEE
NOTE 5

SYSTEM WIDTH
SEE TABLE

TYPE

TYPE |

\ \_/ Q

yan

AN\

48.03"

. 5

\ \

\
}39 X OUTLINE OF P.C.

30.00” | CONCRETE PAD
SEE NOTE 2 _ A PAD LENGTH (SEE TABLE)
KEY PLAN

@ QUADGUARD CARTRIDGE @ MONORAIL
@ DIAPHRAGM ® NOSE ASSEMBLY
@ FENDER PANEL ® TENSION STRUT BACKUP

?

e ] ~\ \

- N - A =~ —
%—LAQ———?%———* T TV——c2=— IIoIIII nol\n\l\i{———! — Lo [ F——1 [Tel :':n
cafing | calina 'S‘IM"F 5[ 0] cafl |
]» P ——— > =hola I al — = 5 A\ = = —— ; 20— = :1?\\\ \
\ \ / 1
\— SEE NOTE 3 IS
, )
ELEVATION |
LEFT SIDE 48.03"
NOTES: )
1. IN COMPLIANCE WITH THE AASHTO 1996 ROADSIDE DESIGN GUIDE, 4. SEE THE "QUADGUARD SYSTEM DESIGN MANUAL" CODED ENE 820-796
MANUFACTURER RECOMMENDS REMOVAL OF ALL CURBS AND ISLANDS FOR A DESCRIPTION OF ITS IMPACT PERFORMANCE CHARACTERISTICS AND
TO ENSURE PROPER IMPACT PERFORMANCE. DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN SITE.
INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY CALLING
2 [ROVSON SHHLL L WADE FOF, fiait | oNOER PANELS 1O SLE CUSTOMER SERVICE DEPARTMENT AT (312) 467-6750.
3. 6.00" MINIMUM REINFORCED 4000 PS! P.C. CONCRETE 5. WHERE NECESSARY THE CONTRACTOR SHALL SUPPLY A TRANSITION
 PAD. | FROM THE QUADGUARD SYSTEM TO THE OBJECT BEING SHIELDED.
BAYS 24* WIDTH MODEL#§ | SYSTEM LENGTH EFFECTIVE LENGTH PAD LENGTH REBAR REQUIRED |VOL. OF CONC. IN PAD
YELLOW ft—in ft—in ft—in ft—in YARDSS
J QS2403Y 13-1" 11"-8" 12'-0" 68'-0" 2.4

QUADGUARD SYSTEM W/ TENSION STRUT BACKUP

NTS

FED. ROAD

STATE

FED. AID

FISCAL

SHEET

TOTAL

1. CROSS SLOPE OF PAD SHALL NOT EXCEED 8%,

AND NOT VARY MORE THAN 2% FROM FRONT TO BACK.

QUADGUARD SYSTEM

CONCRETE PAD, TENSION SIRUI, QG

NTS

;:‘; f{;" L'CENSED .’:"‘«:L a1
§ PRCFESSIONAL |
ENGINEER

THIS WORK WAS PREPARED BY
UNDER MY SUPERVISION

ME OR

DIST. NO. PROJ. NO. YEAR NO. SHEETS
= FOUR #5 REBARS HAWAI | HAW. | NH-083-1(43) 2001 |20p 97| 121
=|, EQUALLY SPACED
8|S #5 REBARS
<N AT 24.00 CENTERS
T—_ a 40 ! oo < v
L 300 1 L_3.00"
SECTION [ A\
&/
’ PAD LENGTH (SEE TABLE) ~
3,00 5 REBAR AT 24.00 CENTERS
— EGIN 62.00 FROM REAR EDGE OF PAD -
N | .
ﬂ ¢ QUADGUAl?D PAD— .
¥ / S
- - B L
En I
62.00" AN 3.00” N
| N |
PLACE #5 REBAR AT 3.00
PLAN VIEW  FroM EDGE FOR ALL PAD LENGTH
|
. O < ‘ R L —;&‘ a° - "'_.0 * K 3 _“‘._ ({44_:.4".0¢
/ i Lol T A
4000 P.S.|. MINIMUM, P.C. CONCRETE PAD LA e, S
AND ANCHOR BLOCK. 145 LBSYCU. FT. AR SR B
SECTION ("B et
NOTES:

2/4/02

Revised Notes
Per Addendum

No. Z

DATE

KEVISION

STATE OF HAWAI

HIGHWAYS DIVISION

DEPARTMENT OF TRANSPORTATION

QUADGUARD SYSTEM-1

KAMEHAMEHA HIGHWAY RESURFACING
Waiahole Valley Road to Crouching Lion Inn

Federal Aid Project No. NH—083-1(43)

Scale: 1" = 10’

Date: August 1, 2000

SHEET No. S-26 OF 27 SHEETS
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DATE
”

SURVEY PLOTTED BY

DRAWN BY

TRACED BY

DESIGNED BY

QUANTITIES BY.
CHECKED BY

ORIGINAL
PLAN

NOTE BOOK

No.

DIAPHRAGM ASSEMBLY PARTS LIST
ITEM | STOCK NO. DESCRIPTION REQ'D.
1 SEE TABLE A | DIAPHRAGM, @B, QG,G 1.00
2 2760101-0000 | BRACKET, CARTRIDGE SUPPORT, R, QG, G | 2.00
J 2760111-0000 | BRACKET, CARTRIDGE SUPPORIT, L, QG, G 2.00
4 2704031-0000| NUT, HX, 3/8, G 2.00
) 2701021-0000 | BOLT, HX, 3/8X1 1/2,62, G 2.00
6 2708041-0000| WASHER, LOCK, 3/8, 6 2.00
/ 2708021-0000| WASHER, FLAT, 3/8X1,6 4.00
8 2760091-0000 | MONORAIL GUIDE, QG,G 2.00
9 2704341-0000 | NUT, HX, 3/4, GR DH 4.00
10 | 2699121-0000 | BOLT, HX, 3/4 X 2, G8,G 4.00
11 | 2708201-0000| WASHER. LOCK 3/4, G 4.00
TABLE A |
ASSY. NO. STOCK NO. DESCRIPTION

3540071-0000

276011-0000 | DIAPHRAGM, QB, 24, QG,G

DIAPHRAGM ASSEMBLY, QG

NOSE ASSEMBLY PARTS LIST

ITEM | STOCK NO. DESCRIPTION REQ'D.
! 3540130-0+00 | NOSE, W/SUPPORT BRACKET 1.00
2 2699341-0000| BOLT, RAIL, 5/8 X 2, G 6.00
J 2704191-0000 | NUT, HX, 5/8, G, RAIL 6.00
4 2708871-0000| WASHER, BAR, 1/8 X 1 1/4 X 2, W/HOLE, G| 6.00
5 2760251-0000| BRACKET, PULL-0OUT 2.00

* 0 INDICATES GRAY

* 1 INDICATES YELLOW

3 BAY SYSTEM

NOSE ASSEMBLY, QG

ITEM 2

_ 36.02+0.24
UNDERLYING PANEL DIAPHRAGM OR BACKUP |
(SEE NOTE 3) /
DIAPHRAGM B
\ —\g\
Q) |
WK
T—0. 78 MAX. N FENDER PANEL OVERLAP

NOTE:

UNDERLYING PANEL IS EITHER ANOTHER FENDER PANEL OR,

IN THE CASE OF THE
BACKUP SIDE PANEL,

LAST FENDER PANEL IT COULD BE A
EXTENSION PANEL OR TRANSITION PANEL

FED. ROAD
DIST. NO.

FED. AID
PROJ. NO.

FISCAL
YEAR

SHEET

STATE NO.

TOTAL
SHEETS

HAWAII

HAW. NH-083-1(43) 2001 28

121

FENDER PANEL ASSEMBLY, QG

13.50

N TENSION STRUT BACKUP ASSY ( TYP)
‘;::“-z N
MR b i S| &=

'3 BAY MONORAIL ASSEMBLY. QG

TENSION STRUT 72.0 _
BACKUP ASSEMBLY
_ . . o . | . . _
|
I
a I :
%l o ?1! !}2) ;D
e - | ———
o o] |5 o5 o9 =l 5 = 9 5 o :
- / ;
<— \— 0 6.00" MIN. REINFORCED 4000 USE ITEM 5 TO SECURE MONORAIL TO CONCRETE.
PS| P.C. CONCRETE PAD. RECOMMENDED HOLE DEPTH: 5.50°,
FINAL TORQUE TO BE: 120 FT LBS.
PLAN
. TYPICAL ASSEMBLY
1.50 MAXIMUM
STUD HEIGHT
NOTES: ELEVAIION

1. USE MONORAIL(S) (ITEM 1, 2, AND 3) AS TEMPLATE(S) TO LOCATE MP-3 ANCHOR BOLTS (ITEM 5).
2. CROSS SLOPE OF PAD SHALL NOT EXCEED 8% AND NOT VARY MORE THAN 2% FROM FRONT TO BACK.

TYPICAL MONORAIL ASSEMBLY, QG W/ TENSION STRUT BACKUP

FENDER PANEL ASSEMBLY PARTS LIST
ITEM | STOCK NO. DESCRIPTION REQ'D.
1 2760081-0000| PANEL, FENDER, QG, G 1.00
2 2699341-0000| BOLT, RAIL, 5/8 X 2, G 2.00
3 2704191-0000 | NUT, HX, 5/8, G, RAIL 2.00
4 2708841-0000| WASHER, MUSHROOM, CAST QG, G 1.00
5 2701731-0000 | BOLT, FL, 5/8 X 3, G8, G, SOCKET 1.00
6 2704141-0000 | NUT, HX, 5/8, G B 1.00
TWO FENDER PANEL ASSEMBLIES REQUIRED PER BAY
NOTE:  MONORAIL & BACKUP
ASSEMBLY MUST BE STRAIGHT TO
WITHIN 0.5"
MONORAIL ASSEMBLY PARTS LIST
ITEM | STOCK NO. DESCRIPTION REQ'D.
! 2760051-0000| MONORAIL, ONE BAY, QG, G 0
2 2760061-0000 | MONORAIL, TWO BAY, QG, G 1.00
J 2760071-0000 | MONORAIL, THREE BAY, QG, G 0
4 2760041-0000| END CAP, MONORAIL, QG, G 1.00
5 2535300-0000 ANCHOR, MP-3, PT-KIT, 3/4 X 7, VT| 3.00
6 2699251-0000| BOLT, HX, 3/4 X 3 1/2, G5, G 1.00
/7 2704341-0000| NUT, HX, 3/4, G, GR DH 1.00
8 2708201-0000| WASHER, LOCK, 3/4, G 1.00

THIS WORK WAS PREPARED BY ME OR
UNDER MY SUPERVISION

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

QUADGUARD SYSTEM-2

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn

Federal Aid Project No. NH—083—1(43)

Sié 137
£ /

P71 Not to Scale

Date: August' 1, 2000

SHEET No. S-27 OF 27 SHEETS




P lw k] b II T dbmnhmd 28t ¥ ITH

SURVEY PLOTTED BY
DRAWN BY

DATE

DESIGNED BY
QUANTITIES BY
CHECKED BY

TRACED BY

ORIGINAL

PLAN

NOTE BOOK

No

existing bridge

existing

railing ca
H 7 &
N ~
: e pu

o g k r_o”
existing _/ S L1=8
concrete curb

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

existing bridge

e SR
- HAWAII HAW. | NH-083-143) | 2001 |C.Q 98| 42
New Bridge End Post
4,—6» 2"‘6” 72,_7‘3/411 2,—-—67/2” I
L ' Corner of
S 4 /Add 90# Felt to Joint ! ) ot
L W A
RN L -Q;A--,,:/%f/ zz 1 L 1 1 L 1 : (lL
A Recycled Plastic Blockout, 915" Conc Curb u§ \
See Detail this Sheet = Thrie Beam Guardrail
New Concrete Curb to Match See this Sheet

existin
Type

New Bridge

g bridge curb and New

”C” Transition Curb

End

Post, See Plan

4'-6" 2’6"
. 25'-0" Thrie Beam Guardrail Pay Limits Balance, See
i 1, » ” » - Highway Plans
Reference Guardrail ) 4 Spaces at 4 Spaces at 3'—1" =12"-6 | 6°’—3" Transition !
Connection Line D | 1'-6%"=6"-3" | ' Section
To Match Existing Profile ¢ Anchor ' 20°-0" |\ W—Beam Guardrail Rubrail Pay Limits |
existing concrete of Bridge Ra/'//hg——————\ Bolts DD | 12°—6" Double Nested Rail Element | A | | Lap in Direction
surface N\ - 7" | _¢ Thrie Beam! S-ZBIS=27A | of Traffic
SN VO R N L —  — E_— — I T T - i v
1 . | ' - i1 i1 i 1 Ly Ll = el i H
= L L L A N 1 N I o HIVZ § il Ac Pavement | :; L
7, S/ S | O I I LR e S AL AL AL AL sl L 4L 4L
[ PR DY N ey - L n i | i i
!//// 1 \ Joint with ~ Notes: New Conc Curb
) 26" 90# Felt 1. Refer to Sheet S—27B for Transition Guardrail Details.
) ;
/ /M Terminal 'Connector 2. The contractor shall submit recycled plastic blockout
El EVATION material data sheets to Engineer for approval.
3. All bolts, nuts and washers shall be A325, Hot dip
Scale: 1/2" = 1’-0" galvanized after fabrication.
2’-10"
8 7/2” R 8» 72 3/4»77/4» s
| | 2 < | Bevel to match
1" Radius M C | ~ | existing bevel in
P — end post 4”
AC %{) ’S '§ ::‘?i - - — Y — - -
Pavement /l T JT '\L [ (S S Gy
? ' . T T ” i - © x N
= “@%}@%ﬁw%ﬁii{n@w : u& ~ 5/7/03 | Added Shefezf
o] % »}g/\%}\;\\mﬁy "o L | Date Revision
7 ;\;,/ x/\:"\? K &\ﬁ(}{ A NN?\) [ — 7/8 ”¢ Holes STATE OF HAWAIl
g/ Zb b :: :: 2.._)}{!5 Cont | ‘ DEPARTMENT OF TRANSPORTATION
e R D—P 1"8 Holes ELEVATION TYPE "CP GUARDRA L
I N - ) Y
PLAN TRANSITION AT BRIDGE
s ll ’ o END POSTS
| KAMEHAMEHA HIGHWAY RESURFACING
SECTION AN\ RECYCLED PLASTIC BLOCKOUT GRAPHIC SCALE Waiahole Valley Road to Crouching Lion Inn
‘_ ! > . 3 x5 g Federal Aid Project No. NH—083—1(43)
Scale: 3/4” = 17—0”S~ZA[S=27A Scale: 3/4" = 1-0 T —————— ! ==
1/27 = 1"=0" Scale: As Noted Date: October 29, 2001
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SURVEY PLOTTED BY
DRAWN BY

i

22222

QUANTITIES BY
CHECKED BY

DESIGNED BY

TRACEP BY

ORIGINAL

PLAN

NOTE BOOK

No

NOTES:

A. The work necessary to connect guardrail to
concrete end post shall include all labor,
materials, tools, equipment and incidentals
necessary to complete the work and will not be
paid for separately.

B. Lap terminal connector and rail element in
direction of traffic to prevent snagging.

C. All anchor bolts shall be high strength bolts
conforming to the requirements of ASTM 325 and
Standard Specification, Section 713.04.

D. Anchor bolt length shall be such that a snug fit

of the elements and full thread engagement plus
1/4” (max) is attained.

E. "Terminal Connector”, “Transition Section” and
thrie beam shall be fabricated from 10 gauge steel
conforming to the requirements of AASHTO M 180,
Type I, Class B.

F. "Terminal Connector” and standard spacer,
including all anchor bolts, cap PL, nuts and
washers, shall be hot—dip galvanized after
fabrication.

G. Cap PL shall be fabricated from ASTM A 36.

H. First 25’-0" of gquardrail adjoining "Terminal
Connector” shall be galvanized steel and supports
spaced as shown on the detail drawings. This
section of rail shall be placed on tangent to end
post or parallel to roadway, unless conditions at
site renders it impossible to do so. Flare point
to be determined in field.

l.  Double (nest 1st panel) thrie beam elements at all

end post connections, except on highways with
one—way traffic pattern, use single thrie beam
elements at end post on trailing end only.

J. Where double (nested) beam occur, 12" "Back—up

Plate” not required.

K. Heads of through anchor bolts shall be placed on

the traffic side of the rail.

L. All steel shapes, rails and plates shall conform

to ASTM A 36 specifications.
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STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

TYPICAL "C" TRANSITION-METAL

GUARDRAIL TYPE 3 THRIE-BEAM

KAMEHAMEHA HIGHWAY RESURFACING

Waiahole Valley Road to Crouching Lion Inn

Not to Scale
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