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. . I
” PWEO! —— 3 — : AnimE
© = X T
Ground o H
L/ne\ _____ - i
: /
SIDE FRONT
W-BEAM STRONG POST (PWEOI)
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___ |
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- y_Ground Line bl iraitic DESIGNATOR | e MET AL | 13-6/5"
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tdl.ruby/guardrail /thriebeam.dgn (standard plan TE-57 r11/03/89 ¢ TE-57a ril/03/89)

ril/01/05

" 6-3" - 6-3" | 6-3" PR 120" DisT.No. | STATE | prgilNo. | vean | SNe. | seeers
— ——— Fransition Section ’ 2| Al Ak 2" nawal | naw. |[-STP-0300006)] 2017 | 15 | 193
et —_— | — f T LA e foer B s
BB by 1o frr— = "
IRy " wol ' W . . Lap in direction of traffic . ]\ [ i — —+——Post Bolt Slot
L L bl Lol \ — = o, 1 1o, — X2l
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fi N - Rruozs : R RMEEE 1] / =L_i=—— —Splice Boit Siof
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SE ] S SZ /. S Distance between Post Slots e
v * Not to be used for Thrie Beam 322’;;?2 }Sou ,Zeoge/;'o;/;aggf >l W6 x8.5 |
‘ * connection to structures. ' s ——
TRANSITION SECTION Structural
RAIL SPLICE oyructural .-
NOTE: ape—|_
All Holes are 34" Dia. 5
5 < 7 2 = 7
Tie A T %" Reflector Marker (RM-5) - 57 ég;ri/"_
7-30" i , 3l Reflector Facing Traffic -
3-1)5" 315" (T e Se Jo 5 (Mounted on Guardrail . BN
. Post Bolt 414" . N3 = 13T gy Bolt). For details and N iy
2 N/ Slots T HE ' 2% Q\*/i /i notes, see Guardrail ! NI RIS
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——— == : \m - : g
/ Lgu vin > w Nu sides A ?;% MR |
%/;Ime B,/o/f Slot / ) 5 = \ X ‘\QO
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) © |
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li g 7% ,7578 7
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B/ AN FOR _PLASTIC SPACER BLOCKS
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imdea Offset Block or Blockout 57" \9 z T i
¢ FBBOI ( ol e |y [ TN b
Splice Bolts s l6 2 6 L] | 716 3. &
bFE===ti b 2% e <l
FBBO3 SO : <t A4
= | N IR
< & 7 1%6”¢ P . o o 75/ 7,
: s s 3 — i — :
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~| Ground ~| Ground N W i 4! i < 1 - 1o
Line— Line—, ) M_/ ﬁ,\ a2 | A
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4 4 : lil 5 ;\v 8"+ //l/ 7%6 STATE OF HAWAII
& /7/8,, | /3/8” (QN| - DEPARTMENT OF TRANSPORTATION
< PR SN STAONG PoST
ELEVATION ELEVAT ION 36" 2 (Typ.) 3 N%A\:
57" 77 78 9 THRIE-BEAM GUARDRAIL
II+ II_}\
STRONG POST STRONG POST THRIE-BEAM rop SIDE 6"/5 INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
THRIE-BEAM GUARDRAIL MEDIAN GUARDRAIL — — SECPCLED POLVETAYLENE | Suerdral-and o JeL Toroenents
_ ederal Aid Project No. IM- -
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| 1
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— Transition Section { ] AWAL | Haw. |[1-STP-0300006)| 2017 | 16 | 193

; 1 15/
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_ # ——— NOTE: Wéx8.5 ——
:; SN = %—T’// N - )’ /N = All Holes are  Structural || _
! & RTMO2b ;; RWTOIb w - %" Dia. Shape
:. :: /F inish Grade
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= N +/ ¢ Distance between Post F OR /8 BOLT YWY | ] AV I 7 IR 7Y/ S—
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SECTION THRU /% % g i
BACKUP PLATE o post ol Ll | ‘ W-BEAM STRONG POST (PWEQ4)
| 3474 ots T
(RTBOIb) RAIL ELEMENT Z S % F
3 / i + T ~
(Use at Posts where (RTMOZ2D) N B —— I ;?,
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/ = Wi 2" Min =
. ) Splice Bolt Slot ) ~Post Bolt Slot
i g i A e e oA
Splice does not occur) TRANS]T[ON SECT]ON (RWTO/D)
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o T/
D~ " "
oo TDL-—Q/?‘-%%b 2-FBXI6a WIdx]7.2 ’,/8\ (178" Typ)
=~ 7 3 / x 16" Lng. f Xl \
BV REE ” “ TYPICAL INSTALLATION OF
I e’ s o || REFLECTOR MARKER (RM-5)
S <<i>| N ~— PWEO4 H 2~ i 5.
& _ 40 0 © | Ll N 5/
Ground oo — |- e 52 2
RSN Nk | i) (6 01
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:1” Ei § %,g ii = B \ %/4/ %gg /75]? vy g%ceiss both DEPARTMHEIg:W(ZSST:ngZORTATION
4 " = | 198"
ELEVATION i : : ) A STRONG POST MODIFIED
oo —f | -fi— - 2o DESIGNATOR| L Y THRIE-BEAM GUARDRAIL
I u L p” (.
STRONG POST MODIFIED ;\\( FBBOI % = INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
THRIE-BEAM GUARDRAIL BACK SIDE FRONT F 8502 2 | 1 " Guardrail and Shoulder Improvements
£6607 = Federal Aid Project No. IM-STP-0300(106)
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FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
. DIST. NO. PROJ. NO. YEAR NO. SHEETS‘_
Type “A” Flare Fill Requiring Guardrail g)ey‘erg%/}%?d Guardrail NOTES: nawan | naw. |IM-STP-0300006)| 2017 | 17 | 193
i el S . I i iadalea ks - - _ I. Metal Guardrail connection to concrete structures requires
Cut Slope T -7 Fill Slope I ‘ End Post Connection. See Structure Plans.
__________________________ Q___\__\_'I_\/_ _/L____JJI_____Ih__-__J|L____IL_____JJl______JJ.______.L__\_,___ —] _DK“ . L . L .
—————— e Il I 2. Depending on the existing field conditions, the Engineer shall
e *¥ £.5.— ¢~ L EPr—, |(STRUCTURE) - determine which guardrail end ferminal should be installed.
> — 3. Refer to State’s most current approved Product List for
S T T T T T T T NCHRP 350 approved Guardrail End Terminals.
Cut Slope | *
1 il R B == e Fill Slope -
- T T T = - NOTES (STRONG POST W-BEAM [N ROCK):
Type "A” Flare : : . : . .
State approved Guardrail I. Backfill of drilled holes shall be with compressible material,
PLAN End Terminal | ASTM C33 Coarse Aggregate, Size No. 57.
TWO WAY ROADWAY 2. Elongated 2I-inch long hole can be accomplished by drilling
three 8-inch diameter holes at 6 1/2-inches on center.
Type “A” Fill  Requiring Guardrail See Nofe No. 2 See Note No. 2 Case | Case 2
I =TT e L T T T T -
Cut Slope T e | Fill Slope T~ C C
_________________________ TT__V~____'l'_\_/__.L____LI|_____IIJ_____J|L____|JJ_____J.||______LI.______.L___,__. I .
________________________________________________ ™ < q
(STRUCTURE) IR
—~Median — A IN
_ _ ~ . _ _ - -
2 A
B
_________________________________________________ - - l_, [ — I~
“““““““““““““““““““““““ N Ll | | e | I || I TTTN T T T - - - -7y ----------° 23 B
Cut S/O,DG | = b S " L . [ ! Al Z ..... A I
I T ~~__  Fill Slope See Note No. 2
Type “A” Flare See Note No. 2 Soil -] Rock 2l ASTM C33 Coarse
PLAN Aggregate, Size No. 57
ONE WAY ROADWAY (DIVIDED HIGHWAY)
g {: ] % Q
/Offsef Block or Blockout o o g
, A
<——¥%()%5X/g Lfo? WMt/_—%%am - . Plan View Steel Posts (A) ranging from I18-inches to the
p g ros | eave Out Either hole configuration acceptable e;nbedmgenf depth of (fge post, depth
2 I-Sack Grout Fill (<6") ( Round) of required drilling (B) is equal to
l ‘ ' { I u&\m >0 SqizreMo.r oun (A) ranging from O to 18-inches, either 12-inches or the desired
A S —U ., “ Min. the depth of required drilling embedment depth minus the depth
e = gonics Md}n / //_-\,gegf;g 3 Ofog\%e/ée g }‘/ — - g . (B) is equal to 24-inches. of soil whichever is less.
DRIy << (i # R / M= = -2
S S [ Center Post —o——J__)__éo 3 § Overlying Soil Depths of Overlying Soil Depths of
s Ty b In Leave Out N 0 0_to 18-inches 18 _to 42-inches
=
E 3 STRONG POST W-BEAM GUARDRAIL [N ROCK
E 8 g STATE OF HAWAII
E & g o A DEPARTMENT OF TRANSPORTATION
E :: E ;} é ; ,CE —;-‘ .‘_6” W—Beam J A ‘ HIGHWAYS DIVISION
GUARDRAIL DETAILS
N SECTION A-A SITEEL POST DETAIL INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
e | Guardrail and Shoulder Improvements
e e STRONG POST W-BEAM GUARDRAIL Federal Aid Project No. IM-STP-0300(106)
% POST IN PAVEMENT OR DRAINAGE SWALE Scale: NTS Date: April, 2017




Either full penetration | ‘oeT.No. | STATE | paci’No. | YEAR | No. | SHEETS
weld or bend to fit Hex. Nut For Details of Concrete HAWAN | HAW. ([lf-STP-0300106) 2017 | 18 193
for %" Bolt Anchor Block in Ground
See Det. below.
1ix3'x23" Plate Metal Guard 1\ Flared End Vs Edge of Paved Area
4" Weld all around W Weld a// Element Jh ; 5 A A 5 5 5 5 A ; ; ;
4// e L 7
1/ 1
//,, Plate v 4" Plate \& Varies —
Hex. - = \ \ {¢/ 5/ < Direction of Traffic tdge of Travelway /;’aved
Nut S I \ W W 5" Machine o houlder
I i . 22 Bolt ¢ Cut AI0 PLAN
i Dia. Sl __ [ I}\ NN :* /},4" Washer on Limits of —
Stud _J-//: e e — = 5 =\ S~ Front Face TPaymgani;or
- AN ype “G" Flare

1Ye" Dia. - 2__ — /4" Weld //’/2 /7 Finished Grad
Fole i e I L e e e e e e s s s
/2" Plate 2% ! :: :: :: :: :: :: :: :: :: :: ::

Standard Swage 4 } ; 5 } ] : ; i i : ; t

Connection for 34" Cable

ELEVATION

ANCHOR PLATE DETAILS

[YPE "G" FLARE END TERMINAL

) % NOTE:
3 70 l ,/5/,6"l 5" %" Cable to NOTE:
= i i | (gg,,fg;%f, Type “G” Modified End Terminal is a site specific end terminal with a
nnnnnannnm - taper and radial termini. A site specific detailed drawing is required for all

I'he taper (flare rate) of the guardrail shall follow the latest edition of
AASHTO'S Roadside Design Guide (currently, Table 5.6 - Suggested Flare Rate
for Barrier Design, page 5-21, Jan. 1996 edition).

The radius of the radial termini is an Engineer’'s judgement based on the

/]/4//

Stud threade

I - .o . . .
_--—__—8 /ype ”G” MOd/f/ed l nd }efm/na/ and mUSf recelve Eng/neefls a,D,Dfova/.
l
enﬁ/ e /engf”

L‘\j\ml

STANDARD SWAGED FITTING site evaluation. The Engineer shall consider safety (minimize the spearing &
blunt end situation); degree and potential seriousness of the hazard; bicycle
AND STUD and pedestrian accessibility; maintenance equipment accessibility; Right-of-Way

availability; the smallest radii the metal w-beam/thrie-beam railing can be
constructed (check with supplier /contractor); posted speed limit; angle of vehicle
impact; and aesthetics when designing the Type “G” Modified End Terminal.
Secure Cable Loop During construction, the Contractor shall layout the proposed Type “G”

W75 Cable Clips Modified End Terminal and receive approval from the Construction Engineer

prior to installation.
12 6 4 * Note: 2-0” When [nstalled
" B with Rubrail
200 L2
NN
iy i T
/ _u 4I_ [ F ¥ L L_ _—_| ;
] ‘ l T i S T | T X 3I'x3'x3
; 2 Finished | ST I TR Concrete Anchor
S 3 Grade W <k @ > / (Class A Conc.)
§ \:::\\::::\ P 14 |
L | L%” Cable | IR E U I B I
S | || ERRRE NN G A b
s | — Anchor VL 1" Galv. Rod T By 3%"x3"x6" Steel
) & | Flate ' W/Welded Eye ! R Plate Welded To
: 5 I I I I | I q' | ROd STATE OF HAWAII
I 8% Bols X JER
ST L] w/nuts & L L
M washers GUARDRAIL DETAILS
: 15 ]| ANCHOR BLOCK DETAIL INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
g; 2 S Guardrail and Shoulder Improvements
~ 3 Federal Aid Project No. IM-STP-0300(106)

I. Concrete, G.R.P, excavation, anchor rod and miscellaneous appurtenances necessary
fo anchor the guardrail ends shall be incidental to metal guardrail. Scale: NTS Date: Dec. 206
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FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS

Attach rubrail to rear of post

with Rail bolt-Galv. (hot-dip HAWAI | HAW. |[M-STP-300(106)| 2017 | 19 193

zinc coated) Jg"# x 4" long Location of End Anchorage —Location of End Anchorage General Notes
bolt and nut . Block when offset distance ) Fie 5 "
Block when offset distance . : . All posts are 6-0" in length within the
. . from tangent rail section il _— P Aot
from tangent rail section to bank i 4-8" to 6-7" 50-0" pay limit for the Modified Type “A-1
to bank is 0-0" fo 4'-7". — ) Flare without rubrail.
—Location of End Anchorage 2. Whenever swa/{es or a change in grgdp IS
Field bend Block when offset distance encountered within the 50-0" pay limit for
from j‘angen/‘ rail section the Modified Type “A-1" F/afe, a rubrail
i to bank is 6-8" to 9-5". shall be installed and all posts shall have
75 (min) 2570 M'(”mq 4 conditions of Cuf - a minimum embedment of 4-0". Post lengths
— Waffanf/'[:;n‘/-—eaofu/—e - Distance varies 10 fit ;‘/?g i ‘;? brail rop Location of End Anchorage shall be adjusted to provide the minimum
[imit of Paymen Block when offset distance embedment.
from fangent rail secfion 3. All fasteners, posts, blocks and rail elements
Toe of Fill | A fo bank is greafer than 9-5" shall conform to the latest edition and
B L. Ry /29'3"‘ amendments of "A Guide to Standardized
) ' ' L ”ﬁ [nvert of Gutter Highway Barrier Rail Hardware”, a report
63 Pr /?Véjdef ’/E})U%f ‘;’/4 w/;eg s _ "/ 5 710" / prepared and approved by the AASHTO-
caiieg ror-1 ¢ plans. S e e e S 4-me e - AGCART BA Joint Cooperative Committee
(typ) = . .
’ : : D 12'-6" 126" |Measured along and HDOT's Statewide Guideline for
. x . y ‘ a rail face Permanent Highway Safety Hardware.
\/ ‘L Edge of 257" 251 4.  Limit of payment for Modified Type "A-1"
Paved Shoulder - ~ 'Double Nested W-Beam F / a/r ed o ha/F/? b: 5/0 _(0 hfrom "7”(] b/S/;oe
(see elevation plan for HACILGHIY COrall TWIIEHE @ppiicavics,
post spacing) Anchor Block and GRP work.
A B 5. Excavation, Anchor Block and GRP
E_L_A_N work shall be considered incidental
Design speed i to the Modified Type “A-1" Flare.
’g,]np,,p az Height of guardrail is parallel P
58 151 to shoulder grade
62 13:1 ‘ ]|
m m m m m T i il il i f f f f T
2(6) ;]2]’ '_' 'J l_l '_I I_I u 'J I '_' 'J IJ I [ u A A AN
. \\ N
. % Concrete ®©
3 ;g 190}/ | 18-9"" |63 anchor block CUardraj 8\”
§ 3 7:l 50' Guardrail ;
S YA T™
; Pay Limit for Modified Type "A-1" Flare C “ Grouted Rubble
3 ur sy, P
:\'i Paved ope N aving
: Paved Area * Posts at 312" oc. Metal Guardrail —3'x3'x3' Conc
0: - ave ) , , /_ 3 7 *
& Shoulder . e ELEVATION (Profile Along Rail) ** Posts at 1"674" oc. Metal Rubrail (when applicable) Anchor Block
S |
S = ANCHOR BLOCK [N CUI SECTION
g Lf = \ 9"
| (\6 12" Min.
3 i ¢ % W
- Section A-A Cuardra x S0,y
G.R.P 3'x3'x3" (or Varies) Metal \CJ % o
; SN / Conc. Anchor Block Guardrail— (&7~
a 3 . ‘e Buried in Cut Section _\ Oc@%%i]ﬁ} —Grouted Rubble STATE OF HAWAI'
g”‘ e 5 i (%I i Paved | Paved tG_L/Jafdf;::?// A P \.\ i - eie “’):"f Paw'ng DEPARTMENT OF TRANSPORTATION
gnio g a S B emen Vol N b, HIGHWAYS DIVISION
nza8E8 | >houlder Area o S =——Special End Shoe for e Slope = ‘o 1A _qu
AR HIE [0 Details See Sheet B-3 N MODIFIED TYPE "A-1" FLARE
LAd LA 5/, 1 m Metal Rubrail (when applicable)—| 3 —J'x3'xVaries Conc.
3 5|2 %2 x 74 45+ Anchor Block
2% |8 10 Long Bolt Rojns INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
£ 15 |3 - Guardrail and Shoulder Improvements
1 Max —H—— ANCHOR BLOCK [N CUT SECTION
= N PLAN - ANCHOR BLOCK IN CUT SECTION RN SR S—— Federal Aid Project No. IM-STP-0300(106)
Section B-B | - WITH SLOP STABILITY CONCERNS Scale: NTS Date: April, 2017
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FED. ROAD STATE FED. AID FISCAL | SHEET l TOTAL

DIST. NO. PROJ. NO. YEAR NO.

| GLMS‘HEETS
HAWAII HAW. |[{-STP-0300(106)| 2017 20 [ 193
W-Beam Rail 6 x 85 End of insert z 9
—\ Steel Post to be closed ﬁ ’-—2 nég/ijf ega;g /fg ngf S
Offset Block .
or Blockout o Threaded inserts for /ﬂ; B T
M24 x 50 galv. hex ﬁ ™ Nofte:
head cap screws Mﬁ ———————— S /2 el e o
Plan Cap Scrgws to be & L &y All fasteners, posts, blocks and rail
— threaded a min. 46 mm Uz Y Al elements shall conform to the latest
Inserts threaded min j ) ? edition and amendments of “A Guide fo
Offset Block of 45 mm 2 A - Standardized Highway Barrier Rail
or Blockout 6 x 8.5 Hardware,” a report prepared and
\ Steel Post approved by the AASHTO-AGCART BA
ANCHOR ASSEMBLY Joint Cooperative Committee and HDOT's
[ > CONCRETE BLOCK ANCHOR Statewide Guideline for Permanent
\ Highway Safely Hardware.
S
2 g 30" L
— I ==
T o == \S 2 & =
[ ARWR GRP ’5\8% — 5 > |
S fF==========3"73
: | § \1 (Cj I I DG .
| : 2 3£ ; I STe N
| & == [ I Q o
h— | sen ol
. Anchor assembly for threaded 7( W oy &3
| 4/1 S inserts (see detail this sheet) —% I Iy — ™
o - ?QC’{ I N IV
| | S | I [
| * BOC\ I ]C =
IR DC L_LﬁE__H___ﬂ::w::::::___;U %G .
| y s g NI !
Elevation I — *
Plan
STRONG POST W-BEAM GUARDRAIL 3. wg H
S K—O: 4” 21_6// X 2206[?/'5
§ i o 10"
® T'erminal connector RWEOZb
: e emall oy
\ %chca@/@(’\g Ly
§ s | ) sl B—;_ _ J == A
3 — — ——T * o~ I
- = p o <
g,g“ (@) (e l= 5 ) ’
IH1M): — — \
g E e = ;\ o l\t ?
iy a—) a—) o ™M
c =) O © ™
;Q [a—) [a—) E” * e
T e
= | S —
z Rubrail (when applicable) GRP_//’Qé \ 3\ \ !
s - 20 L3 01 bors 247 iong N
g?.;EZEE % E/eva]"/on HIGHWAYS DIVISION
EE§°§§ : CONCRETE BLOCK ANCHOR MODIFIED TYPE "A-1" FLARE
25 1 (3 X 3 X 3 INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
g; E""‘ Guardrail and Shoulder [Improvements
—21 5 BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS Federal Aid Project No. IM-STP-0300(106)
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FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS

HAWAII HAW. |[M-STP-0300(106)| 2017 21 193

]8/_9// /21_6// |
LONG SPAN OVER CULVERT LONG SPAN OVER CULVERT
376" 250"
I'hree Rail Element Sections of Nested W-Beam * Two Rail Element Sections of Nested W-Beam *
6-3" 6-3" 6-3" 18-9” 6-3" 6-3" 6-3" 6~ 6~3" 26" 6~3" 6~J"
A B B Ao .
Y Direction of Travel = = | N 1
1 _ N = _ _ 1 Il ] M ] 1 ]
1 Il T B ] Il M M T % I N | N N N %
%l | | ] ] ] il | | [ | 1
Ground Line Ground Line
S S SHESYESTY SN ESYYESTHEST \[ WESLYSILSTLYLS STASANWN TS, A, RS NS SIS B SIS S WSS \\/_ SIS ) <
— — — — — T — T ] | || il | || [ |
Culvert or A B< ‘ ‘
Other Obstacle —= : B<=— A<—- <—Culvert or
Other Obstacle
(SPLICE IN CENTER OF 12-6” SPACING)
NESTED LONG SPAN STRONG POST |
W-BEAM GUARDRAIL QVER 18-9" CULVERT NESTED LONG SPAN STRONG POST
(MAXIMUM DYNAMIC DEFLECTION OF 32 FT.) W-BEAM GUARDRAIL OVER 12-6" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3. FT.)
Recycled Plastic Spacer Recycled Plastic Spacer “Note: All nested W-Beam splices points shall be staggered.
| Block or Blockout /| Block or Blockout
;SR Nested W-Beam ' ‘
< | |
:::::::IB ::::::::D
l
< | |
t I35, ‘3 ~—W6x8.5 Post ~—W6x8.5 Post DE”A“TMHE.'SSEVTESZFTE‘?CET“T’“"’”
s NESTED LONG SPAN STRONG POST
agedst) S W-BEAM GUARDRAIL OVER CULVERT
P S e NOTE: All Rail Elements Sections are 12-6" .
A T nd Al Posts are 6 Long INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
515 3 Guardrail and Shoulder Improvements
= SECTION A-A SECT]ON B-B : Federal Aid Projecf No. [M‘STP'Q300(/05)
Scale: NT'S Date: April, 2017
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No.

(standard plan TE-51 r09/01/87)

tdl.ruby/quardrail /te5irev.dgn

r6/21/01

21_6//
3//
. ] ,
N =5 = s +25)5° Bend
il 7 %'(opﬁona/)
295" x 23" <— Lap in direction of traffic
Splice Bolt Slot (typ.)
T x 2)b" 1" & Holes
Post Bolt S/Of*\ (typ.)

12]/4//

I I I I |

The cross-sectional

]
//i / ”i / " 1/ | Ili //i "
dimensions for this . ;4/, ;ZMI ! 6/ : 4 ;44 Z
part are fo fit over
part RWMOZ2a on the DESIGNATOR Brfjé KA/{/E.;TS@L
approach end and
RWEO02b 10 Gauge

under part RWMOZ2a
on the trailing end.

W-BEAM TERMINAL CONNECTOR (RWEOD2b)

300 ®

Contour to fit
over rail element — -

24"

307

Lap in direction

ST of traffic

Shape fo fit

2%211 X /l/8 "

rail e/emenfj\
® S
:\r N
N o
H @x
The cross-sectional ' | i
. . R 1/ u 1/ 1/
dimensions for this /4 ; 8/ \f,7/2 '
part are to fit over
part RWMOza BASE METAL
RWE 06a 12 Gauge

W-BEAM END SECTION (BUFFER RWEQ6a)

Splice Bolt Slot (typ.)

3" Min.
o
Post e 614"R
1/ n A
/2 2 | ) //_6%ui
. Lap l :9 =1
N ° .
N 30 o -
2% 7 /]/ 7] S //- eL . d. f. ; ) )
2" x 178" Splice ap in direction 2l g 71 4
Bolt Slot (typ.) of traffic /a /2 /2
3/4// X 2y2// :
Post Bolt Slot o ) e q% E
@ g E X
SHE = | 8
N , =P : <
® | ~ : 5
' o
C? | C? \/ - - : N
. Al iql/ m N !
The cross-sectional 2| 4l4"4," |
dimensions for this — = =>t=—=" i
part are to fit over T Slotted Holes
part RWMOZ2a on the 2%, x 1 BASE METAL
approach end and DESIGNATOR | TickNESS b /o DESIGNATOR | 1i1ckNESS
under part RWMOZa RWEOla I2_Gauge RTEO2b 10 Gauge
on the trailing end.
THRIE-BEAM SECTION (ROUNDED)
W-BEAM_END SECTION (FLARED RWEOIa) TEO2D)
R
A @
| | QA
=
Contour to fit o/t R
over RTM0O2b E R
B
SIES
N
NG N
30° ®
2%1/ 8y2// 7y2//i_
=
2 Lap in direction 26" x 15" 276"t
of traffic Splice Bolt Slot
Shape to fit (fyp.)
rail e/emenf—]\ = > 7
® @ .
>
. O
< N N
S e ® 2
S
® ® S
! . QN
Ihe cross-sectional il | , ! U A £ x
dimensions for this — 2/4"| | 8" | 7).
part are to fit over i Varies' Sloted Holes
29 1/ v BASE METAL
part RWMO2a ST %" x 1% DESIGNATOR | 7 71k NE oS
DESIGNATOR | 'rHickNESS RTE03D ¢ | ) o
RWEO3a 12 Gauge RTE04b g
[HRIE-BEAM
W-BEAM END SECTION (ROUNDED RWEQO3a)
END SECTION (BUFFER RTEO3b
or RTEQ04b)

23/8//
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BN,

P
I

3%

‘\ —e{a— ——Gib——
‘ | |

21_6//

I"a
Holes

%// X 2//211
Post Bolt

(typ.) ﬂ S/of—\

7]/4//

i/75/8// I/75/8// I

20"

6_%6// 75/8// 6%6//

2%

29/32// X ///8//

Slots

DESIGNATOR

BASE METAL
THICKNESS

RTEQOID

10 Gauge

[HRIE-BEAM

TERMINAL CONNECTOR

(RTEQID)

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

GUARDRAIL TERMINAL CONNECTORS

AND END SECTIONS

INTERSTATE ROUTE H-2 and MOANALUA FREEWAY

Guardrail and Shoulder Improvements

Federal Aid Project No. IM-STP-0300(106)

Scale: NTS

Date: April, 2017
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tdl.ruby/guardrail /te50rev.dgn
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’%6” 4y2// ]%6// E &
. . N
o . —
BN TEERVES
| IS
: SR :
y 1 :
§7ﬁ ! | : ~—J ”/5"¢ Hole | < .
H S Gl et Tttt et e | A= )| BN
3 :00 - T : N
©® O N :
NI H ,
B A :
< "
X i :
' ]
/;g// : ,;é“
3%” i 2// 2y2“ 2”16”
ol
u (typ.)
578” 7%//
ror SIDE

RECYCLED PLASTIC BLOCKOUT (TYPE 1)

Offset Block or Blockout

Strong Post b 7
(PWEOI i
(PWEO2) | FBB03 guardrail bolt

4 with recessed nut

\

E xploded View
(Rail and washer not shown)

STEEL POST AND BLOCK DETAIL

Reflector Marker (RM-5) - Reflector
Facing Traffic (Mounted on Guardrail Bolt) Type III or IV Retroreflective

Sheeting (High [ntensity)

Galvanized Steel
(%" Min. Thickness)

REFLECTOR MARKER (RM-5) DETAIL AND TYPICAL INSTALLATION

14"

—

77/8 7

107

7//
L~ 34" hole

N\

X _\ 1/ n
1/ a4
All exterior corners < 6" |

15" radius

RECYCLED POLYETHYLENE

OFFSET BLOCK (T'YPE [])

Paved Shoulder

Pav'l.
Design

GENERAL NOTES
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[M-STP-0300(106)

2017

23

193

I. 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. FBB0O3, PWEOI,
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 Stafte.

5. All new guardrail systems (system consists of total length of

guardrail

including both end freatments) shall include the
Additional Paved Area.

6. After the guardrail posts are installed in the paved area,

the Contractor shall fill/seal around each guardrail post

and all cracks in the paved area caused during the guardrail

RM-5's shall not be installed on

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

¥ Offset Block or Blockout :
Guardrafl—s post installation. If required by the inspector/engineer, the
| Guardrail Post Contractor shall tamper the paved area around the guardrail
/\ | O post prior to filling/sealing. All costs associated with this
3 E=z=z=3 work shall not be paid for separately, but shall be considered
o incidental to the various guardrail items.
L
= 1©] Fill/seal around post /. When standards for the fill slope area cannot be met, a site
~ (See Note No. 6) specific, engineer approved design may be used.
Pl AN 8. New A.C. pavement al guardrails shall extend 6 feet longi-
— tudinally beyond terminal ends.
oo Additional 9. Reflector Markers (RM-5) mounted on guardrails shall be
Paved Area* spaced every 25 feet.
o Terminal Sections. Furnishing and installing of each RM-5
A I-0 shall be considered incidental to the adjacent guardrail system.
|
4| 210" Min. GUARDRAIL TYPE DLMENS](;N
T B A Grade ¢ Compact . 95| 1-g"
: T A Strong Post W Bea/.n / 9/3 // 6”
(See Note No. 7) Strong Post Rubrail (W-Beam) 2-0 I'-6
Guardrail — Modified or Strong Post Thrie Beam | 2-0" | 2"-0"
Post AC.
Slope (] Filler , Break Point
o Smssas Lo
JJ—“H_«_T Fill Slope
|| || 172" Min. e, 2: Max.
Ly AC Pavi, Parabolic f~-">
- Mix No. IV Rounding S~
Existing -~
Prior to installing A.C. Mix. No. 1V, Ground

level £ remove vegetation and compact
existing ground to 957 compaction.

ELEVAT ION

[YPICAL GUARDRAIL INSTALLATION

GUARDRAIL DETAILS ¢ NOTES

INTERSTATE ROUTE H-2 and MOANALUA FREEWAY

Guardrail and Shoulder Improvements

Federal Aid Project No. IM-STP-0300(106)

Scale: NTS

Date: April, 2017
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(standard plan TE-6l rll/03/89 ¢ TE-62 r09/01/87)

tdl.ruby/quardrail /fleat350.dgn

r8/12/02

FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
Cab/e AnChOf BOX 5760 GENERAL NOTES DIST. NO. PROJ. NO. YEAR NO. SHEETS
x//0/5§AB5%§rU§;7UO;Ia/76A5UgO/;S, W-Beam Guardrail End Section | F1303 /. Breakaway steel posts are required with the FLEAT HAWAII HAwW. \[-STP-0300(106)| 2017 24 193
W- Terminal. ITEM ar. BILL OF MATERIALS
WO50A | Washers Beam Guargys; , NO.
Length of need aif Steel Breakaway Line Posts 2. All bolts, nuts, cable assemblies, cable anchors and
Impact . . F 3000 / IMPACT HEAD
Head (post 3 thru 7) | PB62I bearing plates shall be galvanized.
F3000 W-Beam Center Section 3. The soil tubes shall not protrude more than 4" above Fl3s ’ WEEAM GUARORAIL EAO SCCTION, 1 GA
_ / . . GI1203 2 W-BEAM GUARDRAIL, 12 GA.
N G203 W-Beam Guardrail ground (measured along a 5 cord). Site grading may
Prs 61203 £ ”‘]{ ﬁa);(nen; f ‘;r be necessary to meet this requirement. 730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 12
l o Tl f 'nstaltarion (ea. 4. The soil tubes may be driven with an approved driving E750 ! BEARING PLATE
y ;?rag’{f?g/;gg \ 1 F head. Soil tubes shall not be driven with the post 5760 ! CABLE ANCHOR BOX
l f - in the tube. If the tubes are placed in drilled holes, E770 / BCT CABLE ANCHOR ASSEMBLY
376" Straight £ the backfill material must be satisfactorily compacted E780 ! GROUND STRUT
lare fo prevenf settlement. PB620 2 STEEL BREAKAWAY END POST
5. When rock is encountered during excavation, a 12“ Dia. PB62I 5 STEEL BREAKAWAY LINE POST
PLAN post hole, 20" deep may be used if approved by the 5 RECYCLED PLASTIC BLOCKOUT OR OFFSET BLOCK
TRAFFIC__ - engineer. Granular material will be placed in the bottom ! IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
of the hole approx. 2 5" deep to provide drainage. The HARDWARE
Standard W-Beam Guardrail soil tubes will be field cut to length, placed in the hole B580122 25 %" Dia. x 1"4" SPLICE BOLT, POST #2
D ey @ L O . @ . © . © . @ ., I;shlation and backfilled with adequately compacted maferial BS80754 | 2 | %' Dia x 7)p" HEX BOLT
excavated from the hole. B341004 2 | % Dia. x 10" HEX BOLT
6. The breakaway cable assembly must be taut. A locking B581002 5 %" Dia. x 10" HG.R. BOLT (POST 3 THRU 7)
device, (vice grips or channel lock pliers) should be used NO50 32 %" Dia. HG.R. NUT  STUCE 2 SOIL TUBES 2
to prevent Orhe. cable rfrom twisting when tightening nuts. NO30 2 3" Dia. HEX NUT ’
-—A -5 /. (R)or (L) /r/;d/can/e; r/gh.r or /fo. ]r;vp;gf Hf;ac;HFI;eAz;/ec/:o;/ WO50 5 HGR. WASHER
Zlarker ZH ;114).. .C;ov;d;nf and /fns ar /ngro sha w030 p 34" 1D WASHER
Al | Ground Line ¢ consiaered inciaental 10 end. frearment. NI0O 2 | 1" ANCHOR CABLE HEX NUT
Cable 1 [T . i l (GS S 8. The stripes for [HRM shall slope downward at an angle w100 p " ANCHOR CABLE WASHER
4 i i | i i ° ide of th treatment that traffi
ggihor | | | | | Io;‘ :)5 ;‘gus/ards the side of the end treatme at traffic B0 p 1 x 4" HEX BOLT
Assembly I ! | il il ! pass. NOM 2 %" HEX NUT
2080 B (8) Splice Bolts [ 5580122 L Word 4| /" WASHER
fl(,?é/nd =y gf/[/)o g(;f #gf fached and HG.R. Nuts [ NO50 Breakaway 4" Dia. x 4" Bolt [BI40404 i1 SB58A 8 CABLE ANCHOR BOX SHOULDER BOLT
Strut End Post w/Nut [NOI4 NO55A 8 %" A325 STRUCTURAL NUT
E780 FB620 # (2) Washers |W0I4 WO50 16 | 146" 0D x Ys" ID A325 STR. WASHER
ELEVATION Foundation Tube Options For Posts | ¢ 2
, : e *x6'-0" Split Foundation Tubes S730
Impact | . -l *6-0" Solid Foundation Tubes ET73I
Head |+ - ~+ *5'-0" Foundation Tubes S735 W./Soil
F3000] | i Plates SP600
: *4'-6" Foundation Tubes E735 W/Soil
é/ y p Plates SP600
aC 4 3//
IMPACT HEAD CONNECTING DETAIL Yellow Reflector
IHRM(R)
IMPACT HEAD REFLECTOR
%% x 14" | B580122 MARKER INSERT
Breakaway End Post w/H.G.R. Nut | NO50 DETA]L
PB620 & (1) Washer | W050
Impact Head Hex Nut under Nut only
, 'l: | F 3000 NI100 BCT Cable Anchor Assy.
It ¢ Washer E770 Breakaway Recycled Plastic Block
i w100 End Post Ground Strut Offset Block
Bearing Plate | | P Ground Strut E760 or Dreer Bl
Hex Nut | NIOO PB620 ;
Efb0 |——— 4: Washer | W00 E780 W-Beam Guardrail
g Steel Breakaway v .,
SN b Bear/'ng Plate i r f AN Line Post 5/8 Dia. x 10" | B581002
5 o ! %% x 10" £750 ¥ 348 x 10" e 3 ) PBE2] w/H.G.R. Nut | NO50
%8 x T »ﬁ/ﬁ 4"8 X i il Ly %% x 10 # (1) Washer | W050
Hex Head Bolt Hex Head Bolt \ Hex Head Bolt | 8341004 under Nut onl STATE OF HAWAII
41004 y
B580754 B341004 %2 x )" B3 Al # 3" Nut [ NO30 DEPARTMENT OF TRANSPORTATION
£ %" Nut ¢ 3" Nut [NO30] Hex Head Bolt ¢ 7" Nut [NO30 w/(2) Washers | W030 HIGHWAYS DIVISION
NO50 w/(2) Washers [ WO30 B580754 w/(2) Washers |W030 S FLEAT-350
] ] 8” X 2[1
cont T f/Og/.OGR Nut ol Tub Hex Head Bolt [B580754 FLARED ENERGY ABSORBING TERMINAL
—— Soil Tube oil Tube
730 Soil Tube 730 ¢ H.G.R. Nut | NO50 INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
S730 Guardrail and Shoulder Improvements
SECTION B-B Federal Aid Project No. IM-STP-0300(106)
FRONT VIEW OF POST 1 PARTIAL VIEW OF POST 1 SECTION A-A (Typical @ Post 3 - 7) Scale: NTS Date: April, 2017
af Post #2 NOTE: RAIL NOT BOLTED @ POST *3 Pvpr—

OF /2 SHEETS

24




FED. ROAD FED. AID FISCAL SHEET TOTAL
Cable Anchor Box | S760 | w/|SB58A | shoulder bolts, GENERAL NOTE>: . o pisT.No. | ZTATE TSI, 0150, VEAR | NGO | SHEETS
G;/ar’dra/'/ e)’gr NO55A | structural nuts, | WO50A | washers I. Breakaway steel posts are required with the Sequential Kinking HAWAII HAW. |[M-STP-03000106)| 2017 | 25 193
start away from i : Terminal.
traffic W-Beam Guardrail Length of need 2. All bolts, nuts, cable assemblies, cable anchors and bearing plates ITEM ary. BILL OF MATERIALS
Steel Breakaway Line Posts shall be galvanized. NO.
[ (post 3 thru 8) | PB62I | 3. When the Sequential Kinking Terminal is selected as the end 53000 / IMPACT HEAD
treatment for W-Beam Guardrail installation, the W-Beam Guardrail ] 12 GA.
Z"DZC’ f h I h f \ will be flared at a rate of 50: to prevent the impact head from 51303751305 / W-BEAM CUARDRAIL END SECTION _jp5or 25
53300 ' \ N : \ encroaching on the shoulder. The flare is not required and may G1203/G1205 3/1 | W-BEAM GUARDRAIL, 12 GA, 12.5" or 25’
277" W-Beam Guardrail End Section lgl?g,ln G“[aGrfz’baé/ | be decreased or eliminated for specific installations. S730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
(51303 ] or [SI305 ] or 4. The soil tube shall not protrude more than 4" above ground 75D / SEARING ELATE
: _ (measured) along a 5 cord). Site grading may be necessary fto
Installed with Straight Taper of 50: or Less meet this requirement. S760 ! CABLE ANCHOR BOX
. . / o . o o
End payment for installation (ea.) 5. The soil tubes may be driven with an approved driving head. E770 / BCT CABLE ANCHOR ASSEMBLY
TRAFFIC They shall not be driven with the post in the tube. If the soil ,
tubes are placed in drilled holes, the backfill material must be E780 GROUND STRUT
PLAN satisfactorily compacted to prevent settlement. PB620 2 STEEL BREAKAWAY END POSTS
6. When rock is encountered dU/'/.ng excavation, a 12" dia. post hole, PB62I 6 STEEL BREAKAWAY LINE POSTS
20" deep may be used if approved by the Engineer. Granular
Standard material will be placed in the bottom of the hole approx. 2/6" deep 6 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
W_‘gé a?nr to provide drainage. The 5?/'/ tubes will be field cut to length, / IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
e ' W . ‘o . placed in the hole and backfilled with adequately compacted
126" or 25' W-beam Rail Elements ?Uardrarl/ material excavated from the hole. HARDWARE
e Pisrs 7. The breakaway cable assembly must be faut. A locking device, B580122 17/33 | %" Dia. x 1 %" SPLICE BOLTS, POST #2
/ 2 3 4 5 6 7 8 9 (vice grips or channel lock pliers) should be used fo prevent the 5/ i 1w
O 6-3" Q 6-3" Q 6-3" Q 6-3" Q 6-3" O 6-3" O 6-3" Q 6 3~_Q cable from twisting when tightening nufs. B280754 £ 3/8 - D'.a' i /2 ES BEELS
8. A special site evaluation should be considered prior to using the B341004 2 %" Dia. x 10" HEX BOLTS
Sequential Kinking Terminal where there is less than 25" between B341002 6 %" Dia. x 10" HG.R. BOLT (POST 2 ONLY)
Zf/;?v%jgﬁ%n‘gde of the Sequential Kinking Terminal and any adjacent 5581802 5 5% Dia. x 18" HGR. BOLT (POST 3 THRU 8)
9. (R) or (L) indicates right or left Impact Head Reflector Marker NO50 26/42 | %" Dia. HGR. NUT  ‘tammmp 0%
(1 H{EdW)-r /P rf 0V/'dé'n§fl angn /'g?ra///'ng of IHRM shall be considered NO30 2 34" Dia. HEX NUTS
A -B incidental to end treatment.
T T Et— : ) ; e 10. The stripes for IHRM shall slope downward at an angle of 45° w050 4 HG.R. WASHER
%‘ | i : "'9"T priEs fowards the side of the end treatment that traffic is to pass. w030 4 %" ID WASHER
all— o GO FiE rpo NI0O 2 | 1" ANCHOR CABLE HEX NUT
Cable 1 | ll | \ | 4 W00 2 | 1" ANCHOR CABLE WASHER
gg;emb/y (8)0val Shidr. B140404 2 jf, x 4" HEX BOLT
I | U button head I NOI4 2 4" HEX NUT
210 3 %" Dia. x 1" woi 4 | % WASHER
Ground Line Splice Bolts [B580122]
= Strut - ¢ Nufs [NOSD . SB56A 8 | CABLE ANCHOR BOX SHOULDER BOLTS
£780 a Ny NO55A 8 | 15" A325 STRUCTURAL NUTS
WO50A 16 16" 0D x %" ID A325 STR. WASHER
ELEVATION ) )
Foundation Tube Options For Posts | ¢ 2
: o *6-0" Split Foundation Tubes S730
' N " *6’-0” Solid Foundation Tubes E731
%" Dia. x 1%" [ B580I22 | Black 4% *5"-0" Foundation Tubes S735 W/Soil Plates SP600
Breakaway End Post w/H.G.R. Nut | NO50 Yellow Reflector *4-6" Foundation Tubes E735 W/Soil Plates SP600
/2 f;gzgf Head PB620 ¢ (1) Washer | W050 IHRM(R)
] nder Nut onl e Post
| BT Cable pleel Breakaway g ‘ g IMPACT HEAD REFLECTOR proaiaway End FosT -y i, x 4
| ‘ Hex Nut [NI00 ATGCHIN By Ser7 Ground Strut MARKER INSERT DETAIL Bolt
Bearing Plate LjLJ Hex Nut TNTOD ¢ Washer [ WI00 _Ground Strut E760 w/Nut
E750 | — /¢ Washer [ WI00 | ET80 Ground Line Recycled Plastic Blockout Impact = ¢ (2) Washers{_ W03
NS Bearing R or Offset Block Head - | = N
. S %" Dia. x 10 Plate \%" Dia. x 10" 3% Dia. x 10" ‘I W-Beam Guardrail i
S Hex Head Bolt | B341004 E750 1} Hex Head Bolt [ B341004 T Hex Head Bolt [B341004 Steel Breakaway . \ 7
, S %" Dia. x 7" ¢ %" Nut [NO30] # 34" Nut [ NO30 ¢ 3" Nut [NO30 End Post /B/HDGI?‘% XNle N%?jglooz
| l l l \ & Hex Head Bolt w/(2) Washers | WO30 & s i w/(2) Washers | WO30 w/(2) Washers | WO30 PB620 z () V./a:shefjr W050
i [Bo80r> %" Dia. x 7/2 Under Not only IMPACT HEAD CONNECTION DETAIL
g . ¢ /8” NUr N050 HBX Head BO/’ 5/8” Dia. X 7]/211
S 553075,;’ t Soil Tube Hex Head Bolt
S g U :
S Soil Tube N050 —Soil Tube >0 ?%ﬁur
: 730 2730 NO50 |
&
z 2 FRONT VIEW OF POST 1 PARTIAL VIEW OF POST | SECTION :"A ——
E = = < af POST 2 DEPARTMENT OF TRANSPORTATION
;;_ - aaal| S SECTION B-B HIGHWAYS DIVISION
;éagéé § -I' Rail Offset typical @ Post 3 thru 8 SKT-350
FHHIE
L L N N e s f F 7 ; ; ; , : : - SEQUENTIAL KINKING TERMINAL
éé g %U» Maximum 50: Straight Taper Al = INTERSTATE ROUTE H-2 and MOANALUA FREEWAY
I Guardrail and Shoulder Improvements
= 25" (63" spacing} 25" (6-3" spacing) Federal Aid Project No. IM-STP-0300(106)
S DETAIL A Scale: NTS Date: April, 2017
N I fare ral SHEET No. /2 OF [2  SHEETS
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