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1/167 41/2" | 11/16”

- GENERAL NOTES

s 1. All hardware, posts and fasteners shall be hot—djp zinc
74" coated galvanized after fabrication. No punching, drilling or
cutting will be permitted after galvanizing.
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— 11/16"0 Hole

l
74"

7" L~ 3/4” hole 2. Where" conditions require, .s‘pec/a/ post lengths in increments
of 6 Inches may be specified.

| N i —*{5 3. All fasteners, posts, and rail e/emen ts (i.e. FBBO3, PWED!,
' ™ | | ——T - RWMO2b, etc.) shall conform to the latest edition and

4 7/2;: 2 7/2.»2 7/4”
(Hp.)

o amendments of "A Guide to Standardized Highway Barrier
7 7/8 - Rail Hardware’, a report prepared and approved by the
\ AASHTO-AGC—-ARTBA Joint Cooperative Committee, Subcommittee
N On New Highway Materials, Task Force 13 Report. Dimensions
of fastners, posts and rail elements have been converted from
melric units into their present form.
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RECYCLED POLYETHYLENE

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

5. All new guardrail systems (system consists of total length of
guardrail  including both end treatments) shall include the

RECYCLED PLASTIC BLOCKOUT (TYPE /) OFFSET BLOCK (TYPE Il Additional Paved Area.

N.T.S. N.T.S. , 6. After the guardrail posts are installed in the paved areaq, |
| the Contractor shall fill/seal around each gquardrail post
and all cracks in the paved area caused during the guardrail
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Offset Block or Blockout ¥ /:
, Offset Block or Blockout post installation. If required by the inspector/engineer, the
Guardrail —- ; Contractor shall tamper the paved area around the guardrail
Guardrail Post , , ,
\ ;, o) post prior to filling/sealing. All costs associated with this
Strong Post P , é\ rom===flp work shall not be paid for separately, but shall be considered
(PWED?) ~ s E incidental to the various guardrail items.
(PWEO2) Pl [ FBBO3 guardrail bolt § M Fill/seal around post 7. When standards for the fill slope area cannot be met, intermediate
il with recessed nut (See Note No. 6) posts shall be installed, as shown on sheet C—20.
ﬁ@v N / ¥ /AN 8. New A.C. pavement at guardrails shall extend 6 feet /ongf—
A ‘ Yl Vall tudinally beyond terminal ends.
&5 " 9. Reflector Markers (RM-5) mounted on guardrails shall be
Paved Shoulder Faved Area spaced every 25 feet. RM-5's shall not be installed on
S, Terminal Sections. Furnishing and installing of each RM-5
A =0 shall be considered incidental to the adjacent guardrail system.
_ View |
(Rail l:—Xf /Odehd t shown) 1 10. All new quardrail systems (system consist of total length of
air-dna.wasner hot Snown | guardrail including both end treatments) shall include the
STEEL POST AND BLOCK DETA/ o — | = 2o in, additional paved area.
N.T.S. { |
! Grade & Compact
| gl Tl A1e GUARDRAIL TYPE DIMENSION
Reflector Marker (RM-5) — Reflector | T ggg;df al — (See Note No. 7) | _H A
Facing Traffic (Mounted on Guardrail Bolt) Iye Il or IV Retroreflective ’410- Strong Post W-Beam 1-9 5/8 )
Sheeting (High Intensity) Filler oo (W= 0" 6" REDUCED PLAN
g (g J, Slope ’ Break Point Strong Post Rubrail (W-Beamn) 2-0 / (HALF SIZE>
/ i Con & ) | 1.0 Modified or Strong Post Thrie Beam 2-0" 2-0" 0 1 2 3
L " L — ] e e
| | g; L I - l; INCHES OF ORIGINAL PLAH
:&::2:::&: h Fill Slope '
Pav't J i i 1 1/2” Min. | 21 Mox.
Design . 1 AC Pavement, S
““““““ Mix No. V ~___
‘ o Prior to installing A.C. Mix. No. V, Existing ‘
ot 11/16°x 2 level & remove vegetation and compact Ground | STATE OF HAWAI
. existing ground to 95% compaction. Porobolic DEPARTMENT OF TRANSPORTATION
EE Galvanized Steel Rounding HIGHWAYS DuyusaoN
i+ (1/8” Min. Thickness) ELEVATION GUARDRAIL DETAILS & NOTES
REFLECTOR MARKER (RM-5) [YPICAL GUARDRAIL INSTALLATION AKAKA FALLS ROAD RESURFACING
N.T.S. i
,g DETAIL_AND TYPICAL INSTALLATION . , , Hawail Belt Road to Honomu Town
N.T.S. o | Project No. Z204-071-0M
| Scale: As Noted Date:April 2003
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—— — Offset Block or Blockout NOTE: 4" 516" A 752" 55"
Guardrail . . Al Holes are W6x8.5 | % T \ ,
- 3/4” Dia. gz;ﬁgumf E T § BN < @> % 1/16" 3 7;4_ 3 /4,,? 219" Post Boll
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S o755 08 “ L - T S | |
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PLAN - g ~ 9803 0 N 15/16'R (Hp.) N * C
~— PWEOT o | N N
RWMOZ2 | u | | | 1” Dia. x 1/16” -
a J‘ Offset Block or Blockout ii § Wod. Heavy Recess bo % © e
¢ FBBO1 | % i R Hex Nut N sides |
Splice Bolts “< | k | |0 | N , J ; 5
) | ~N N N i 11 // 5" B ”
, | \ “QQ ™ TOI' - 7)“ »” -
:::::If& iE (,0,_/,5 - /- -
FBB03 | I | L, |
: | ound - e [ bround 11/4" M . | DEsihATOR | DAL ML
ﬁ . %ﬁww SR 17\ ———VWN T AR | RWBO1a 12 Gauge
> N X ! GUARDRAIL BOLTS AND
. PHED! ‘e —— /% BE, K—UP—PLATE (RWB01a)
- SN g RECESSED NUT W=GEAM GACK=UP—PLATE | q
Ground ] N.7T.S N.T.S. '
Line | . 1.S.
_—\ |1
v /
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ELEVATION | - NS 2 1 | /8"
” [ 51-5.')
STRONG POST W—BEAM GUARDRAIL (SGRO4a) : &7 — -
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N.T.S. ST S0 ©
N
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¢ Rail bolt hole ¢ Rail bolt hole Post Bolt Slot NS ® / ® S
8-FBBO1 FBBO3 I bl 477 2 © o b -
Splice Bolts -\ RMMO2b © ' @ | @ @
_ e S | | B g r | |
i T T I il | | | |
o T hint i i % o \1 /167 29/52x 1 16" > e s
k PWBOTa ' N | o Slot (Hp.) | | |
o a lap in direct; (,0,+5 | y |
A Ground Line ap In drection - 81/2 .
hd /_ of traffic BASE METAL | | , »
Intermediate post, where clearance to | -
1 EVATION | fill slope is less than 2 ft. (as req.) 2 SPACE W-BrAM GUA RORAIL (/? WMOZO) STATE OF HAWAII
N.T.5. DEPARTMENT OF TRANSPORTATION
HIGHWAYS ISION
STRONG POST W-BEAM GUARDRAIL WITH , TR SR
; REDUCED PLAN
RECYCLED OFFSET BL ONC/T( - OR PLASTIC BLOCKOUT 0 q:m_r 120 3 W—BEAM GUARDRA/
| T | e e— AKAKA FALLS ROAD RESURFACING

| |§ INCHES OF ORIGINAL PLAN

Hawaii Belt Road to Honomu Town
Project No. 2204—-01-0M
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- 23_ 5 ” _
5”
S — b
:: r — — S }25 1/2° Bend
| (optional)
29/32x 2 15/16” Lap in direction of traffic
Splice Bolt Slot (typ.) <
J/4x 2 1/2" »
Post Bolt Slot ; f};’ )/7'0/65
i R
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N il
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The cross—sectional ” » ” 2L e e o
dimensions for this J —?{ﬁ I/ fi.fz s 2 -1—4 2
part are to fit over
part RMMOZa on the DESICNATOR BASE METAL
approach end and Tf;/gKgESS
under part RWMMOZa RUEOZD auge

on the trailing end. |

W—BEAM TERMINAL CONNECTOR (RWEOZb)

N.T.S.

JO’ o

i
@/

Contour to fit over 12”
rail element

24”

QR '

<— Lap in direction 29/32% 11 /8" Splice Bolt

Shape to fit of traffe Slot (p.)
rail element ‘ I
] ) @
N 8
N
%
The cross—sectional ” " > — |
aimensions for this 21/ 7. = 8 1/2 ‘1‘7 2 %
part are to fit over
t RO,
part kiMOZa DESIGNATOR | P et
RWEOb6b 12 Gauge
W—BEAM END SECTION (BUFFER RWEO6a)

N.T.S. | |

B 2-3 12" N
T
12 172" Lap \
. 7 S
N
S A © |
29/32°x 1 1/8" Splice Bo/fl <— Lap in direction
Slot (Hp.) of traffic
3% 2 12"

Post Bolt Slot

!

The cross—sectional
dimensions for this
part are fto fit over

part RWMOZ2a on the BASE METAL
approach end and DESIGNATOR | " THICKNESS
under part RWMOZa RWEOTa 12 Gauge
on the lrailing end.
W—BEAM END SECTION (FLARED RWEO1a)
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3”
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dimensions for this
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N ©
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2147 (812" 71/2"
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DESIGNATORC 7 MELAE
RWEOD3a 12 Gauge

32x 1 1/8” Splice Bolt

W—BEAM END SECTION (ROUNDED RWEO3a)

N.T.S.

| | ~
1S
|
Contour to fit over g %
RIMOZb §0
, S
.
30° Q&
21/4 7181217 742
2’—-6”
PLAN
l 7 N
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R N
s S
',\I | | <
| — &
Sloted Holes | v.
29/32 " x 1 1/8 > LELEVATION
DESIGNATORP e
RIEO3D &
RIED4p | 10 Couge
[THRIE —BEAM |
END SECTION (BUFFE/? RTEOD3b
or RTE04b)
N.T.S.
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REDUCED PLAN
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STATE OF HAWAII

HIGHWAYS DIVISI

DEPARTMENT OF TRANSPORTATION
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CONNECTIONS AND END SECTIONS

AKAKA FALLS ROAD RESURFACING
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GENERAL NOIES

].  Breakaway posts are required with the FLEAT Terminal.
2. All bolts, nuts, cable assemblies, cable anchors and
bearing plates shall be galvanized.

» W—Beam Guardrail End Section 3 The soil tubes shall not protrude more than 4 above
Cable Anchor Box [S760) 77303 , : :
w/ [SB584] ggou%er bolts, L1207 | | | ground (measured along a 5 cord). Site grading may
ot %0 gfj sz‘rugz‘ura/ nuts, WeBeam Cuardral | ‘ be necessary to meet this requirement.
/./e'gd was ersy lenath of need ?;gz ’%f e;/’)/;z wa / /Lpgg 2/; osts 4. The soil tubes may be driven with an approved driving
£ 3000 | . End ¢ for installati head. Soifl tubes should not be driven with the post
W—Beam Center Section , payment ror instanation ) . .
“ lr’,hu;__\__b:__ | 77304 W—-Beam Guardrail in the tube. If the tubes are placed in drilled holes,
=] .-\-_-_'5-—.\ 1 Z , , 61207 the backfill material must be satisfactorily compacted
2'_§" Rail_exit on [] 5 to prevent settlement. |
l‘/’fo/C‘ S/de A £ ’f. 5 W/] . ' . » .
F lﬁ ) en rock is encountered during excavation, a 12 Dia.

post hole, 20" deep may be used if approved by the
Engineer.  Granular material will be ploced in the bottom
of the hole approx. 2 1/2” deep to provide drainage. The
soll tubes will be field cut to length, placed in the hole
PLAN | and backfilled with adequately compacted material

37°-6" Straight flare
Limit of Payment for FLEAI=350

TRAFFIC __ excavated from the hole.

6. The breakaway cable assembly must be taut. A locking
device, (vice grips or channel lock pliers) should be used
to prevent the cable from twisting when tightening nuts.

@ 6'—3" @ 6'—3" @ 4 2"@ 4 2_@é,4_ 2”@ 6'—3" @ 63" Standard W-Beam 7. (R) or (L) indicates right or left Impact Head Reflector
Guardrail Installation Marker (IHRM).  Providing and installing of IHRM shall

- be considered incidental to end treatment.

8. The stripes for IHRM shall slope downward at an angle
of 457 towards the side of the end treatment that traffic

A B\ /s to pass.
L= =] 1 : [ i I
{é@, f ; , R GI %VD LINE Breakaway End Rost ,
1 Cabé il Il Il Il Il Il : [PBEZ0] 1/4” Dia. x 4" Bolt

Inchor Bt I Il Il Il Il w/ Nut|

Assembly m BJ iLIUI IUIJ lulj | | Q’};@?fdw (2) Washers

5260 & - (8) Splice Bolts ood| |

ﬁ

Ground Lipe . and H.G.R. Nuts d
. . Rail not attached ‘

B a— of post 43 CooeALs: M
IMPACT HEAD CONNECTING DETAIL

ELEVATION
Breakaway End Post » A »
5/8" Dia. x 1 1/4" [B550122)
Ly Nut PBe20 w/H.G./?. Nut |
[N700] BCT Cable ‘uno(’g’ /V&/gfhgg/y Recycled Plastic Block or Offset Block
& Washer Anchor Assy j .
[£770] Steel Breakaway W—Beam Guardrail
o \. Ground Strut Steel Breakawa —
I Ground Strut [PE620)  [EZ80] Tine Post N e o 107 :
., e B s PBeZ] TN W ol
: A ” n a. x | 1) Washer N
Bearing Pla ‘! | /Jéj Hggjé/ éO;fO _.& Ze)g /file”oc/fv ﬁo/z‘m | una(’eg Nut only -
3/4" Nut [NO3T w/ (2) Washer TWO30] =

5/8” D/.O'. X 77/ . W/(Z) WOSthS[m
Hex Head Bol zﬁm ; , -
& HGR Nut | 5/8 Dia. x / 7&2 |
Hex Head Bolt A
& H.G.R. Nut INO5T | Black % 7/?
Soil Tube [E/30]

. Soil Tube[S7301 Yellow Reflector
IHRM(R)
SLCTION B-5 IMPACT HEAD REFLECTOR
| | lyical @ Post 3 — 7 MARKER INSERT
PARTIAL VIEW OF POST 1 SECTION A—/ NOTE: kAL NOT BOLTED @ POST 43
| (@ Post #2) DETAIL

ROAD PROJECT FISCAL | SHEET | TOTAL

DIST. No. | STATE NUMBER YEAR NO. | SHEETS
HAWAII HAW. | 220A-01-03M | 2003 23 37

el orY BILL OF MATERIALS
F3000 7 UMPACT HEAD
F1303 1 |W-BEAM GUARDRAIL END SECTION, 12 GA.
F1304 1 |W-BEAM GUARDRAIL CENTER SECTION, 12 GA.
61203 1 |W—BEAM GUARDRAIL, 12 GA.
5730 2 [*FOUNDATION SOIL TUBE, 6” x 8" x 72"
E750 1 BEARING PLATE
5760 1 |CABLE ANCHOR BOX
E770 1 |BCT CABLE ANCHOR ASSEMBLY
E780 1 |GROUND STRUT
PB620 2 |STEEL BREAKAWAY END POST
PB621 5 |STEEL BREAKAWAY LINE POST

5 |\RECYCLED PLASTIC BLOCKOUT OR OFFSET
BLOCK
1| MPACT HEAD REFLECTOR MARKER — IHRM(R) OR (L)
HARDWARE

B580122 25 \5/8” Dia. x 1 1/4” SPLICE BOLT, POST #2
B580754 2 15/8” Dia. x 7 1/2” HEX BOLT
B341004 2 13/47 Dia. x 10" HEX BOLT
B581002 5 |5/8” Dia.x10” H.GR. BOLT (POST 3 THRU 7)
NO50 32 |5/8” Dia. H.GR. NUT (LE% 2% SOt TUBES 2
NO30 2 |13/47 Dia. HEX NUT
Wo50 6 |H.GR WASHER
Wo3o 4 13/47 ID WASHER
N100 2 |17 ANCHOR CABLE HEX NUT
w100 2 |17 ANCHOR CABLE WASHER
B140404 2 1/47 x 47 HEX BOLT
NOT4 2 |1/47 HEX NUT
Wo14 4 |1/4” WASHER
SB58A 8 |CABLE ANCHOR BOX SHOULDER BOLT
NO554 8 |1/2” A325 STRUCTURAL NUT
WO504 16 |1 1/16” 0D x 9/16” ID A325 STR. WASHER

Foundation Tube Options For Posts 1 & 2

*6'—0" Split Foundation Tubes S730
*6'—0" Solid Foundation Tubes E731
*5'-0" Foundation Tubes S735 W/Soil

Plates SP600

*4’'-6" Foundation Tubes E735 W/Soil

Plates SP600

FLARED ENERGY ABSORGING TERMINAL

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

FLEAT-S50

Scale: As Noted Date:April 2003

AKAKA FALLS ROAD RESURFACING
Hawaii Belt Road to Honomu Town
Project No. 2204-01-0M
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A= 4-10" Offset__ 30" 55" oS o, [state | Ruger | Vem- | oo | Seeers
— /S lerminal £nd Section 30" 5/5”/ HAWAIL | HAW. | 220A-01-03M | 2003 25 37
126" Beam Rail Section  End Post— ~ | — -
formed to a 16" Radius Transition Back to Normal :
Shoulder Break . Shoulder in 25 or More = f*ighj Evtended Shoulder
DR W Q‘ S Anchor Rod —= ' | Slope (Well Rounded S
;0 y Limit of WS - to Meet A/ﬁfma/ S g
erminal Shoulder Slope R | Slde Slope K
3 1 S N W | \/ | 2 |
s TR . I it
-4 =Normal Line I M
Anchor for Steel /' of Guardrajl Anchor for Steel F—i11 || 11271 127 /A >
Geam FKail A= , Bean Rall e H gfﬁx é% J13/16" 4
~— Direction of Traffc L . ANCHOR ROD CONNECTOR G R
AFPPROACH END DETAIL SECTION A—A (MALLEABLE IRON CASTING OR EQUAL) JZ y 3 13/1 /‘i
(APPROVED FOR USE WHERE V < 45 MPH) /\ T 5/7/5
A
/14 . . \ I |
e VIR, /A 56" , Oftset Block g//fcexgg/g S
/16" 12 1/2 ~vriset bioc Round Heads) 4 ANCHOR SFIDER
ol j7i@@/ . 4”;@4/” c%mmMR%FN §H7W?/ : WELDMENT)
| Thread % 17 olice Bolt, " 4 7/4" o y or o i }
g =1 2" Post to Rl ’ f J oo | 1A Hex [ 2 756 S s ASTH A307 Grade A
o - Bolt (/ //2” lhread ————— 5/8”ﬁ Py 2” | _5 //4”* i - i E 94 7/2” / 7/5@l RH Thread
e 5/8" NC-2  Length) o | Post Bolt 718 o " | i | O 17 13/16"
71/76 , \ ol il o - ER 77N VT ek N » ASTH A307 Grade A . 57
oy w8t g | CLAL © 0 ) One Required y AT L S 7180 1H Thre TR
© Ba | Per Post Sk 2 5/167* O | | aa;\ { /16
i Slotted Holes P o 7 . PWEDT] — — Std
Q) S 0% S ' i o — S — s B o So. Ho
~ | | > . Se OCK — uararai
N L 3% 2 1/ Slot §§<+&@yﬂﬁf - ”J ?%wmmmm , 38" X 5" S ANCHOR ROD ) 5@”I
The Nut Must Be Free | 7781 Post Bolt Hole = 6" 65 1/4 Plate Washer 5 7/5" Take Up
j%m/'ng Fit 0/72‘%6’ Bolt CROSS SECTION PLAN Note: Tensile Strength 60,916 psi ™ =
er Galvanization Applied Through Assembl =
| | LLEVATION OF GUARDA/ CUARDRAN  SPLICE PP g y .
o SPLICE AT POST
& 5 A e e A |
\\égill - ) Post-=] = | / 5775?<\\ 10"
T 177 Offsez‘ Block | 7 T 567 5/
o N } ] { - IS ? IR AT S N
41/4" 4 1/4 Face of Guor df"// _Blan L Han o S SlI=T
6, j” N 6)-J” N 5,*5,, N\g | /% l
Spacing Unless 3157 E ] 1/27D i
- 2 1/4" Lap In Direction Otherwise Noted Lap In Direction_ /] | -
‘ e = Of Traffic OF Traffic | o
A S A P NED L 2587
air N A A JH : : THC ‘ Tt e B cHcl s L
= e  — | SR oLl —MI13/16% 1/8"% 2"=ASTH A 12 13/16'W
1-2 3/4" ;'i 1-2 3/4" § 1-2 3/4" i § ALTERNATE ANCHOR ROD CONNECTOR
§ Ground [hg § Ground [he\ § ﬁ Ground émq“ §
§ Fay Limit For Guardral E § § E ————
g E E EE ':' DEPARTMENT OF TRANSPORTATION
§ E i P i | HIGHWAYS DIVISION
a § ! J<—Anchor Rod |4°-p” |\ :
§ - o 5 S it ; TYPE G—1d T1—2 TERMINAL
M6 x 85 x 6-0 g We x 85 x 60 : N P Y ! Intermediate Post | !
i i i N ,\:3\/ I |
§ £nd Fost 5 Intermediate Post 5 \&\;-KZ///~Cbﬁa Block u : .AA?W@?.EMLL§‘A1&$Q RESURFACING
j j j NN ] g Hawair Belt Road to Honomu Town
,“' E g " Project No. 2204—01-0M
Scale: As Noted Date:April 2003
ASSEMBLY FLEVATION ANCHOR FOR STEFL BEAM RANL == s
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