STATE PROJECT SHEET
" I T
11/16" || 41/2" | | 11/16" | > GENERAL NOTES HI HI STP SR 30(1) 176
. N N = 10° 1. All hardware, posts and fasteners shall be hot-dip zinc coated galvanized after fabrication. No punching, drilling or
Y © | N g cutting will be permitted after galvanizing.
~ ~ ~
™~ h‘ | ~1E 5 —3 2. Where conditions require, special post lengths in increments of 6 inches may be specified.
f | N ™ 3. All fasteners, posts, and rail elements (i.e., FBBO3, PWEO1, RWMO2b, etc.) shall conform to the latest edition and
N | ot — - N s amendments of "A Guide to Standardized Highway Barrier Rail Hardware”, a report prepared and approved by the
S N _| T T T T T j : Y ™ 3/4" Hole AASHTO-AGC-ARTBA Joint Cooperative Committee, Subcommittee On New Highway Materials, Task Force 13 Report.
g 2 11/16" @ | = Dimensions of fasteners, posts and rail elements have been converted from metric units into their present form.
™
N n _: _I_ Hole . | 5 4. The Recycled Plastic Block or Offset Block shall be approved by the State.
— N
| 5. All new guardrail systems (system consists of total length of guardrail including both end treatments) shall include the
1 | Additional Paved Area.
i 6. After the guardrail posts are installed in the paved area, the Contractor shall fill/seal around each guardrail post and all
s 17/8" | cracks in the paved area caused during the guardrail post installation. If required by the Inspector/Engineer, the
g 13/8" | — 4 1/4" Contractor shall tamp the paved area around the guardrail post prior to filling/sealing. All costs associated with this work
: 37/8" 21/2" 211/16" shall not be paid for separately, but shall be considered incidental to the various guardrail items.
Z (Typ.) 7. When standards for the fill slope area cannot be met, a site specific, Engineer-approved design may be used.
> 7/8" 7 7/8" All exterior corners 8. New A.C. pavement at guardrails shall extend 6 feet longitudinally beyond terminal ends.
1/2" radius 9. Reflector Markers (RM-5) mounted on guardrails shall be spaced every 25 feet. Spacing of RM-5's on Horizontal Curves
TOP SIDE shall comply with Table III-1 of the MUTCD. RM-5's shall not be installed on Terminal Sections.
RECYCLED POLYETHYLENE OFFSET 10. Minimum working width (clear distance) between back of MGS post to any fixed object is 4'-1" (49").
RECYCLED PLASTIC BLOCKOUT (TYPE I) BLOCK (TYPE 11)
See Typical Es W-Beam Stron
Sections Varies a rong
ES . | Post (PWEO1)
Paved Shoulder 3" Min.
Offset Block OR Blockout Y Offset Block Or Blockout — " M
/_ Conc. 3: : | 6" Min.
Guardrail
uar/{a/ — r Guardrail Post A Swale Conc. Swale
0 I
15" Min. Inner — g
Strong Post % O = Diameter PVC T = %
(PWEO1) ~ N or HDPE Pipe \@ |
(PWEO2) /@’ FBBO3 Guardrail Bolt < 0 or Equal 4 .
With Recessed Nut & L Fill/Seal 7 L |
15" Min. Inner
Around Post . ]
/@,X ' (See Note 15" Min. Diameter PVC 157 Min.
PLAN No. 6) or HDPE or |
’ Equal Pipe
Additional
ES PLAN SECTION
Paved Shoulder Paved Area
P77 epi == ASTM C33 Coarse
" An . | Soil | ‘ ;
A [ 1-0 4'-1" Min. bA L2 Aggregate, Size No. 57
EXPLODED VIEW I (See Note No. 10) NOTES:
(Rail and Washer not shown) | 1. Backfill of drilled holes shall be with compressible material,
, . ASTM C33 Coarse Aggregate, Size No. 57.
= = —p 2'-0: Min.
STEEL POST AND BLOCK DETAIL | Grade & Compact  STRONG POST W-BEAM GUARDRAIL LEAVE-OUT
At Fill Area
Reflector Marker (RM-5) - Reflector Type III Or IV Retroflective Sheeting (See Note No. 7) CUARDRALL TyPE DIMENSION
Facing Traffic (Mounted On Guardrail Bolt) (High Intensity); Color Of Retroflective T Guardrail A H A
Shgetmg Shall Cpnform To The Color Of Post / Fi.//e.r MGS w/ Standard 8" Offset Block PIRL 1-6"
Adjacent Edge Line Slope - - -
Cont. i Break Point MGS w/ No Blockout 2'-7/ 9-1/
\;c_‘
Y ——
Fill Slope
2:1 Max.
. 1.1/2" Min. T LICENSED NO SCALE
3 g‘f;,;,, Ll A.C. Pav't.,, — Parabolic PROFESSIONAL
Mix No. Iv Rounding - ENGINEER U.S. DEPARTMENT OF TRANSPORTATION
) Prior To Installing A.C. Mix. No. 1V, FEDERAL HIGHWAY ADMINISTRATION
~Z__ Slot 11/16" X 2" Level & Remove Vegetation And Compact CENTRAL FEDERAL LANDS HIGHWAY DIVISION
Existing Ground To 95% Compaction U.S. CUSTOMARY SPECIAL
‘o Galvanized Steel Existi
SEARN (1/8" Min. Thickness) ELEVATION G’;fug’dg
REFLECTOR MARKER (RM-5) DETAIL TYPICAL GUARDRAIL INSTALLATION THES WORK WAS PREPARED BY e GUARDRAIL DETAILS
AND TYPICAL INSTALLATION RA o SPECTAL
WILSON OKAMOTO CORPORATION LIC. EXP. DATE

DRAWING NO.:




SHEET

STATE PROJECT NO
" 7/32" ]
) Note: | 4 | 5/16" 5/8" HI HOSTP SR 30(1) | 177
(G Offset Block or Blockout Note.! =
Guardrail All holes are Weéx8.5 = § | %
uardrai e .
| PWED1 3/4" Dia. Structural ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ oho T S
| Iﬁ ‘ Shape f -
A “H=— N ., L R 13/8"
| wI 57/ 2 3/8" | 5
0 " SIDE 2| 'FRONT
= | f 3/4 N
n 0| 75/8" |57/8" +— »
< L | T T ™ 1 on 1o
S I 5 6"-3 6"-3
[ v ) Ik DESIGNATOR L | G Rail Bolt Hole | G Rail Bolt Hole
v i I FBBO1 13/8"
PLAN i ] dl FBBO2 2" 8-FBBO1 FBBO3
- n ) FBBO3 10" / Splice Bolts RWMO02a
PWEO1 \
RWMO02a Offset Block or Blockout | J“F I L / e
I . 1" Dia. x 1/16" _ﬂ” | [1 Il o j
I ®? Mod. Heavy Recess both I A1 f 7
= N Hex Nut sides =0\ T T T
¢ FBBO1 | . s | o I 4 RWB 012/ Lap In Direction _/
Splice Bolts | N QN I ,— Ground Line OFf Traffic
. \e]
“Tra - Ground ! ¥
FBBO3 | 'roun , , y II , N _J e = :E=
Line — Ground . | [=——rweEo1 ]
Line
I 1 11/4" 11/16"
0 o7 T 2 / / ELEVATION
[aN] a
PWEO1— © — s
— © 414
< I SIDE FRONT
Ground ™ I STRONG POST W-BEAM
Line —l | GUARDRAIL BOLTS AND RECESSED GUARDRAIL WITH RECYCLED
NUT OFFSET BLOCK OR PLASTIC
SIDE FRONT BLOCKOUT
W-BEAM STRONG POST (PWEO1)
ELEVATION
STRONG POST W-BEAM
GUARDRAIL (SGRO0O4a)
11/8"
1/16" | 3 1/4"
§ \3/8"R
% 2 1/4 /¥/
hal " " 1] " 1) "
> 158" — 29/64"R 6'-3 6"-3
h 1] /
]
> 100410 @® / ® ©) ©) LICENSED
. ] PROFESSIONAL
) ENGINEER
N 550 15/16" .| ® /] ® 44 {4 ® @
R (typ.) 5 { ©
— ‘ 15/16" Y : § (D)
N
2 ® ® 7/ {4 @ ©
S
%(;{450)/; é /f)/tZ ©| 387 - = 5 5 T Nk v Sustmision
\_ WILSON OKAMOTO CORPORATION L?zmléi(; 2D(]Az'l(zE
I € 29/32"x 1 1/8” 2" | 41/4" | 41/4" U.S. DEPARTMENT OF TRANSPORTATION
TO . FEDERAL HIGHWAY ADMINISTRATION
5 +5) Slot (Typ.) CENTRAL FEDERAL LANDS HIGHWAY DIVISION
(- 11/16 81/2 U.S. CUSTOMARY SPECIAL
DESIGNATOR Bﬁ‘_ﬁg gv%?sL 13-6"'1/2"
S MO28 12 Gouge GUARDRAIL DETAILS
STRONG POST W-BEAM
2 SPACE W-BEAM GUARDRAIL (RWMO2a) VO SCALE SPECIAL

DRAWING NO.:




B ! 6"-3 l . '5'_3; . 6'-3" N 41/4" — 12 1/2 41747 STATE PROJECT SHEET
— ransition Section /2 \ib Oi/ ¢ ,/Dost Bolt Slot HI HI STP SR 30(1) 178
- o 4"
e — =
= W6x8.5
POSE Bolt S/,f)t NOTE:
| I N RTMO2b ! 3/4"x2 1/2 2 }/47 OD/‘.?S e gzr:;éuL_—
ia.
I <)\\¥ RTMO2b x RTMO1b Sp/ice"Bo/t S/ot" 2 38"
o _/— Finish Grade 29/32" x 1 1/8" Slots 57/8" 3/4"
TS| Distance Between Post |‘—’| N i
H Slots And The Sum Of
—HD— * Not to be used for Thrie Beam Post Bolt. Slot Centers Ny
X connection to structures. :
TRANSITION SECTION RAIL SPLICE T° BeDbesignated. )
®
X
A\
87-1/2" 5/16" 3 1/4" ) Reflector Marker (RM-5) - DN
—t= 7/32" 5/8" 11/1 6"\ //— 3 3/16 Ref/ecto:;j Fgcmg Trsff/c/
- " _ " _ " e A M t Gi j
6-1/4 37172 3712 X ST . 214~ 4, (Boj)t[f;Fir Dgtailljsai\nréfal \
_ o 3 N Q1 o 3/m S Notes, See Guardrail ®
= Z : % HHHHHHHHHHH B—— 5 %4 F / -—%j- 15/16"R Details & Notes Sheet. f’.’ E
= % =1~ L h =3 1/4 117/32" o g
= = 7 1-3/8" \ 1 €8 : B
S I ﬁ L 11/8 ¥ (N 15/16R I
N ———%] ST SIDE FRONT Ground —\ . Al
s o 3 : Line 7 /A
10-gauge Section Mod. Heavy 1" Dia. x 1/16" ST € | | |
= 62-1/2" gadg Hex Nut Recess both S , g AL [ oroun
12 1/2'|' / | " — § St Line
N s
TRANSITION SECTION (RWTO1b) V8R!
1-1/4" ~——=11/16" B SIDE FRONT
FRONT SIDE
Offset Block Y IR SECTION THRU RAIL TYPICAL INSTALLATION THRIE-BEAM STRONG POST
set Bloc
cuararai T | o Blockout e T ELEMENT (RTMO2b) OF REFLECTOR MARKER FOR PLASTIC SPACER
| PWEO1 FBEO2 o (RM-5) BLOCKS
AN o*; . FBBO3 10" .
u ' = 3
Lo GUARDRAIL BOLTS 4
§ 5-7/8" AND RECESSED NUT -
7-5/8" . 108
PLAN " \© - —)
5-7/8 g §: ]
" " " ' & ©
RTMO2b Offset Block or Blockout 117167 | 41/2 117167 ™ N < N
¢ rBBO1 r ¥ % R & N /_/jj//eli 1?16" LICENSED
Splice Bolts 5 ~ N ® &) | by ¢ PROFESSIONAL
9 N . ENGINEER
FBBO3 — — 11/16"Q . &
. R . ol % Hole n R N
S i 3 2 NE g 3 i
~ ™ 3 | /_ 1 '3/8 " '{ C/ (3 THIg WORK WAS PSREPAREg gv ME
{ ) Q( R UNDER MY SUPERVISION.
_/ / Y ~ -4 <
G!’OUHd G!’OUHd ‘L' &/8 "I 2" P 2-11/16 > WILSON OKAMOTO CORPORATION L??l;i(;. 2DOA2'?E
Line Line _/ ! 2—11/16"—// 3/8"
1-7/8" 57/8" 7-7/8" "FEDERAL HIGHWAY ADMINISTRATION
ELEVATION ELEVATION 2-1/2 "(typ,)—/ CENTRAL FEDERAL LANDS HIGHWAY DIVISION
TOP SIDE
STRONG POST STRONG POST RECYCLED POLYETHYLENE
MODIFIED 6X8X22 PLASTIC
THRIE-BEAM THRIE-BEAM MEDIAN BLOCKOUT (TYPE I-THRIE) THRIE-BEAM OFFSET BLOCK GUARDRAIL DETAILS
GUARDRAIL (SGR09a) GUARDRAIL (SGM09a) (TYPE II - THRIE)
NO SCALE

DRAWING NO.:




SHEET

STATE NO.

PROJECT

3" Min.

%, HI HI STP SR 30(1) 179
e 2-31/2" ¢
‘ 2'-6 | Post s 6 1/4 "R
3n % ., 3n
% l _’I_‘—% S 121/2 i 1-6 1/4"%
> 25 1/2 ° Bend ™ S | | |
| — =) /. en = | - | 1 "
™ f (optional) 30° ’]\| | N \ B '_?_| 33/8
o |
29/32" x 2 15/16" Splice / ~ —~— Lap in direction of traffic J —~— Lap in direction of | ‘
2 1/4" 8 1/2" |7 1/2"4 2'-6"
Bolt Slot (typ.) 29/32" x 1 1/8" Splice Bolt traffic / . / / | |
Slot (typ.)
3/4" x 2 1/2" — 1" @ Holes .
Post Bolt Slot (typ.) ] 3/4"x 2 1/2" 170 3/4"x 2 1/2"
\ | ~ Post Bolt Slot Hol Post Bolt B
~ " _\ . oles Slot 71/4" ©
: : ® (typ.) © AN
Y == K @ % N . N
~ e — o Ky ® ® s N | | ©
~N > Q
~ &5 = ~ S8 I — T T
) : N ® ® o 5 | —“ “
N ® ) &I B _% AL
31 . . 8 1/2" 4n 4" 2,, : — N | T —= —= % E
4 174" T The cross-sectional 2" ol iy . _T . . w| N
/4 L dimensions for this part are \\ (i 41/4" ‘ ‘ g S N . —6 3/16"
to fit over part RWMO2a on 41/4 Slotted Holes ~ | ‘ = = /
The cross-sectional dimensions the approach end and under 29/32" x 1 1/8" -— —ea<
for this part are to fit over part part RWMO2a on the trailing BASE METAL =+ ==
RWMO2a on the approach end end. DESIGNATOR | BASE METAL DESIGNATOR | rpickness | & | 2~ 8" | 31 - 29/32" x
BASE METAL THICKNESS ® ¢ G "
and under part RWMOZ2a on the |DESIGNATOR THICKNESS RTEOZD 100G N 1 _7 1 1/8" Slots
trailing end. RWEO1a 12 Gauge auge o 41/4” J
RWEO2b 10 Gauge 4 1/4"
W-BEAM END SECTION THRIE-BEAM SECTION 2-6"
W-BEAM TERMINAL (FLARED RWEO1a) (ROUNDED) (RTEO2b) ; S—
CONNECTOR (RWEO02b) | | o DESIGNATOR | Tryckess
/ o b \A“ RTEO1b 10 Gauge
® ® 2 0>
30° N
9 Contour to fit slt THRIE-BEAM TERMINAL
m =
, over RTMO2b E|R CONNECTOR (RTEO1b)
Contour to fit dver . i B 30° N ® N
rail element S, Q¢
]
3
S . 29/32" x 1 1/8"
30° éiapff:g direction of Splice Bolt Slot (typ.)
30° ® N g Shape to fit
\ 1/4" 81/2" 7 1/2"+ rail element
T
R 2'-6"% .
éiapff:g direction of 29/32 " x 1 1/8 " Splice % \ .
tratt Bolt Slot (typ.) ~ L LICENSED
Shape to fit rail | N PROFESSIONAL
element P P ENGINEER
) ®
% N g
¥ N . N 2 1/4" 8 1/2" 712"|
N 2 ® | | g / / / |
~ ™ =: The cross-sectional varies
® ® N dimensions for this part
) BASE METAL
N are to fit over part DESIGNATOR | 11 kNESS TR UNDER MY SUPERVISION.
" ” X i RWMO2a.
2 1/4 8 1/2 |\/| RWEO3a 12 Gauge APRIL 30, 2020
WILSON OKAMOTO CORPORATION LIC. EXP. DATE
The cross-sectional BASE METAL U.S. DEPARTMENT OF TRANSPORTATION
] j j Slotted Holes DESIGNATOR .S.
dimensions for this part BASE METAL THICKNESS FEDERAL HIGHWAY ADMINISTRATION
alre to fit over part p DESIGNATOR THICKNESS 29/32" x 1 1/8" RTEO3D & W-BEAM END SECTION CENTRAL FEDERAL LANDS HIGHWAY DIVISION
RWMO2a. RWEOGa 12 Gauge RTEO4b 10 Gauge (ROUNDED RWEO3a) U.S. CUSTOMARY
GUARDRAIL TERMINAL
W-BEAM END SECTION THRIE-BEAM END SECTION CONNECTORS AND END
(BUFFER RWE06a) (BUFFER RTEO3b or SECTIONS

RTEO4b) NO SCALE

DRAWING NO.:




ELEVATION

LICENSED
PROFESSIONAL
ENGINEER

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

APRIL 30, 2020

Ground Line Or
/ Shoulder Surfacing
— Under Rail Element

STATE PROJECT SHEET
HI HI STP SR 30(1) TR0
Guardrail Post
Offset Block
or Blockout
|
Z o =) =) o [= = {
< TRAFFIC
PLAN
Strong Pogt Guardrail Midwest Guardrail System (MGS) PAY Limit
28'=1%>"
Midwest Guardrall System (MGS) Transition To Strong Post Guardrall
. 6'-3" 6'-3" 6'-3" 3;/4,: 6'-3" N
NS R
L -
& N
~
—— — —— = S
—t— = I
= ol = <z T
—— | i
I | =l o
Mid Span
Splice

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

GUARDRAIL DETAILS

WILSON OKAMOTO CORPORATION LIC. EXP. DATE

SPECIAL

DRAWING NO.:



STATE PROJECT SHEET
. . HI HI STP SR 30(1) 81
Either full penetration Hex. Nut for For Details of Concrete
weld or bend to fit 5/8" Bolt Anchor Block in Ground See
1/2"x3"x2 3/4" Plate Metal Guard Det. below. Flared End /— Edge of Paved Area
1/4" Weld all around " i
174" Weld Rail Element N i 5 i P A P A A B B & &
1/4" Plate 1/4" Plate \_ '
. . Edge of Travelway Varies
) Direction of Paved
Hex. \ : 5/8" Machine Traffic D Shoulder
Nut < 1, 5 Bolt & Cut L,13,£0 . PLAN
| \ "S5 & TN\ Washer on Front mits o
1D _f ‘ — t >, Face TPaynz(e;rzt FCor
ia. , ype are
Stud & o ] .
1/4" Weld / Finished
1 1/16" Dia. ‘ 2" et Grade _\ T T——=T i i i T i i i i i i
Hole in 1/2" 117212 3/4" ‘II//H/ i I I I Il I I I I I I
tandard Swage
Plate S dard S
Connection for
3/4" Cable ELEVATION
ANCHOR PLATE DETAILS
TYPE "G" FLARE END TERMINAL
. 3/8” 115/16" ;
g o 4 5 116" 3/4" Cable to be NOTES:
Ny i i i i i | swage connected Type "G" Modified End Terminal is a site specific end terminal with a taper and radial termini. A site
specific detailed drawing is required for all Type "G" Modified End Terminals and must receive the
0000000000000 3 Engineer's approval.
f 1
Stud threaded o i The taper (flare rate) of the guardrail shall follow the latest edition of AASHTO'S Roadside Design
ud threaae & ™~ Guide (currently, Table 5.6 - Suggested Flare Rate for Barrier Design, page 5-21, 2011).
entire length - ~
The radius of the radial termini is an Engineer's judgment based on the site evaluation. The Engineer
STANDARD SWAGED FITTING AND STUD shall consider safety (minimize the spearing & blunt end situation); degree and potential seriousness
of the hazard; bicycle 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.
During construction, the Contractor shall layout the proposed Type "G" Modified End Terminal and
Secure Cable Loop receive approval from the Construction Engineer prior to installation.
W/5 Cable Clips
12" 16"
4 * Note: 2'-0" When
" " Installed with Rubrail
2 1 1 1 1 2
[ B -~ LICENSED
p= I I I PROFESSIONAL
—T B _*I' — _T 3'x3'x3' Concrete Anchor ENGINEER
Finished ' vy §' I QQO = (3000 PSI Conc.)
Grade —l O~ 5
[~
L ” < ~
3/4" Cable S g
/ =~ 4 N . 6"
— Anchor 1 1/4" Galv. Rod : ~ \[]‘/— 3/8"x3"x6" Steel THIS WORK WAS PREPARED BY ME
P/ate W/We/ded Eye P/ate We/ded TO OR UNDER MY SUPERVISION.
< Rod APRIL 30, 2020
4 WILSON OKAMOTO CORPORATION LIC. EXP. DATE
— 8-5/8" Bolts w/nuts <
& washers U.S. DEPARTMENT OF TRANSPORTATION

ANCHOR BLOCK DETAIL

1. Concrete, grouted rubble pavement, excavation, anchor rod and miscellaneous appurtenances
necessary to anchor the guardrail ends shall be incidental to metal guardrail.

FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

GUARDRAIL DETAILS
TYPE G END TERMINAL

SPECIAL

NO SCALE

DRAWING NO.:




End Post
Offset Block

Terminal End Section

—

12'-6" Beam Rail Section

Formed to a 16' Radius B=——- Type II Object Marker

- with Flex Post

Transition Back to Normal
~~/__ Shoulder in 25" or More

4'-10" Offset | 3-0"

30"

Anchor Rod —————— Extended Shoulder Slope

b j?. 49; Shoulder Slope (Well Rounded to Meet
———————— kS Normal Side Slope)
Pay Limit of ¥ |0
Terminal \{ | I 11 | Sy
a — EREN H
Normal Line A ___| |: T (I | I
Anchor for Steel of Guardrail Anchor for Steel —= |1 [ L I
Beam Rail —— Direction of Traffic Beam Rail — - - J
PLAN SECTION "A-A"
APPROACH END DETAIL
(Approved for use where V < 45 MPH)
5/8%—~
3/ 38"
g 1"
N 13/ 1 3/8" Core
13/16"R

-

Dia.

C\

7

11/2" 11/2"

ANCHOR ROD CONNECTOR
(Malleable Iron Casting or Equal)

NO SCALE

SHEET

STATE PROJECT NO.

HI HI STP SR 30(1) TR2

LICENSED
PROFESSIONAL
ENGINEER

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

APRIL 30, 2020
WILSON OKAMOTO CORPORATION LIC. EXP. DATE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

GUARDRAIL DETAILS
MODIFIED TYPE G END
TERMINAL

SPECIAL

DRAWING NO.:




STATE PROJECT SHEET
._\/\_ -
1/16" ] HI HI STP SR 30(1) T83
. g 6" | 6 | o] S e
> I S %“ 20"
— - \9 -~
S 5 | |3 g
N} 5 . o " 7/8" R
b . =—3/16" [y e /%Gs go Eoossm=z=-
S = | > " >N
N Rl = | o pWEO1 ° ’ D e S
B Thread == [ 1 174" Splice Bolt, Offset Block —~—— Guardrail o =
) read = 2" Post To Rail LA 31/2" ~ N [ 13/32" (Typ.)
11/16 = " ™ °
. Bolt (1 1/. LN - B |
" _ © o & )
S \ 5/8" NC-2 Thread Length) 13/16"R — g ,2,6‘31
\\\ e ) ~5/8"0 x 1 1/4" Hex " 4 4
T 12 1/. Bolt with Washer S DR —
\ 27 4y 4y 2 ~Qffset Block 5/8"@ x 1 1/4" Splice 8" 27| 81/2" 111/16"
|
Guardrail Bolts (Round Heads),
Post _\ ‘ 8 Required Per Joint ANCHOR SPIDER
The Nut Must Be Free o élp Jf_ J | 25/16"*
Running Fit On The Bolt o l '[ 3 1/4"* 94 1/2" :\3 11 13/16”
After Galvanization. ; 5/8"0 x 2" " 11/8"* 5 >
: Post Bolt, | 31/4"* -—-I 5" ~ 3"
o ; One Required | | 2 5/16"* (; ? ‘
N % %
o ! Per Post -— *
" " f Approximate
29/32" x 1 1/ | Steel P || 3/8" x 5" Sq. Astm A307 ANCHOR ROD
Slotted Holes [~ Steel Post TV T plate Washer Grade A 1-1/8"0 N
3/4" x 2 1/2" | | o o 3 1/an . RH Thread 7/8" Take Up 7/8"
, / Note: Std. Sq. Hd
200" Slot Post Bolt Hole 4 : ) . 5q. Hd,
| - CROSS SECTION Tensile Strength 60,916 Psi E:E:E:E
ELEVATION OF GUARDRAIL GUARDRAIL SPLICE Applied Through Assembly
SPLICE AT POST TURNBUCKLE
o > 5/16
R iy . /-
I 14 | P | I
11/ % : :: ,b\xb 5/16
[ ===f========== hY :
o | ofF T a | o T o % °c | ° -
10 3/4" " " [ 4 R IEC .
41/ 41/ PLAN L Face Of Guardrail J LoLbo- - PLAN vIg -
63" . 4 1-1/2" @
R=1" 6-3" 6-3" irecti 5/16" il ’
- Lap In Direction Spacing Unless Lap InfD/ref;t/on ,ljo 1-3/16 -
Of Traffic Otherwise Noted Of Traffic &\’\ 6" 2-5/16" *
ST o ST o1 ot ST o1 "
ol 1] o ol 1]} o s ol 1]} o .
Slots = | = | 1 [ |
297320 | |ol 1] © ol o et ol o i
x11/8" o ! o) o' o) o o ! w M 13/16" x 1/8" x 2"
| § | § | | ASTM A 12 13/16" M
I I I I
Lo Lo ! ! ALTERNATE ANCHOR ROD CONNECTOR
! Ground Line ! Ground Line ! ! Ground Line !
| | | | |
I I I Va I I
I I I 4 I I
Pay Limit | | | For Guardrail 11 11 Anchor Rod ——r" ' | Intermediate Post —{ |
u | u Jo | o scue
I I I //// QI I I
u W6 x 8.5 x 60" u W6 x 8.5 x 60" u /“\ 7 s | | ENGINEER U.S. DEPARTMENT OF TRANSPORTATION
u ! - [ PN Cy oty G [ [ FEDERAL HIGHWAY ADMINISTRATION
! End Post ! Intermediate Post ! <\\j ~ 2'x2'x6 ! ! CENTRAL FEDERAL LANDS HIGHWAY DIVISION
“ “ “ X Conc. Block “ “ U.S. CUSTOMARY SPECIAL
I I I N I I b
[ [ [ AN e [ [
L] L] L] N L] L. | GUARDRAIL DETAILS
THIS WORK WAS PREPARED BY ME MODIFIED TYPE G END
ASSEMBLY ELEVATION ANCHOR FOR STEEL BEAM RAIL B TERMINAL
WILSON OKAMOTO CORPORATION L?;R"éi(; 2D(]Az'l(zE SPECIAL

DRAWING NO.:



1' Rail
Offset

Guardrail
Exit Start

Cable Anchor BoxI S76Q w/] SB58A shoulder bolts| NO55A
structural nuts, | WO50A| washers

GENERAL NOTES:

SHEET

STATE NO.

PROJECT

HI HI STP SR 30(1) T84

Away From Steel Breakaway Line Posts 1. :BTreakgw}ay steel posts are required with the Sequential Kinking
7 ost 3 thru 8)| PB621| erminal.
Traffic | W-Beam Guardrail Length of Need ( ) PE621] 2. All bolts, nuts, cable assemblies, cable anchors and bearing ITEM NO. Qry. BILL OF MATERIALS
plates shall be galvanized. S3000 7 IMPACT HEAD
3. When the Sequential Kinking Terminal is selected as the end 5 CA
Impact fl |ﬁ [ﬁ ﬁ treatment for W-Beam Guardrail installation, the W-Beam 51303/51305 1 W-BEAM GUARDRAIL END SECTION,IZ-T ‘“,5'
Head = Guardrail will be flared at a rate of 50:1 to prevent the impact G1203/G1205| 3/1 W-BEAM GUARDRAIL, 12 GA., 12.5"or 25
53000 ! W-Beam Guardrail End Section \—W—Beam Guardrail head from encroaching on the shoulder. The flare is not 5730 2 *FOUNDATION SOIL TUBE, 6" x 8" x 72"
— [S1303]0r[51305] [G1203]or[G1205] required and may be decreased or eliminated for specific E750 1 BEARING PLATE
installations. $760 1 | CABLE ANCHOR BOX
Installed with Straight Taper of 50:1 or Less 4. The soil tube shall not protrude more than 4" above ground E770 7 BCT CABLE ANCHOR ASSEMBLY
measured along a 5' cord). Site grading may be necessary to
! End payment for installation (ea.) ( ; J ) g g may i E780 1 GROUND STRUT
TRAFFIC meet this requirement.
PLAN Standard 5. The soil tubes may be driven with an approved driving head. PB620 2 | STEEL BREAKAWAY END POSTS
W-Beam They shall not be driven with the post in the tube. If the soil PB621 6 STEEL BREAKAWAY LINE POSTS
12'-6" or 25' W-Beam Rail Elements Guardrail tubes are placed in drilled holes, the backfill material must be 6 RECYCLED PLASTIC BLOCKOUTS OR OFFSET BLOCK
line posts satisfactori{y compacted to prgvent settlement. ' 1 IMPACT HEAD REFLECTOR MARKER - IHRM(R) OR (L)
6. When rock is encountered during excavation, a 12" dia. post HARDWARE
e hole, 20" deep, may be used if approved by the Engineer. -
6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" Granular material will be placed in the bottom of the hole B580122 17/33| %" Dia. x 1 %," SPLICE BOLTS, POST #2
approx. 2" deep to provide drainage. The soil tubes will be B580754 2 %" Dia. x 7 %" HEX BOLTS
field cut to length, placed in the hole and backfilled with B341004 2 3," Dia. x 10" HEX BOLTS
, ?ﬁe%‘iafily Compa;/fed mafglf fal eXCtal‘j/affd ;f 0:’/“’2 _hO/Z- , B341002 6 | %' Dia. x 10" H.G.R. BOLT (POST 2 ONLY)
. The breakaway cable assembly must be taut. ocking device, AT -
| (vice grips or channel lock pliers) should be used to prevent the | EooL902 6 5/8"D’a_- X 18" H.G.R. BOLZS-P(L ’;25177'/537;"'(/)5% 8) .
cable from twisting when tightening nuts. NO50 26/42| %g" Dia. H.G.R. NUT post271irU's)
— 8. A special site evaluation should be considered prior to using the | NO30 2 %," Dia. HEX NUTS
n Sequential Kinking Terminal where there is less than 25' wo50 7 H.G.R. WASHER
i between the outlet side of the Sequential Kinking Terminal and w030 4 3," ID WASHER
Anchor any adjacent driving lane. N100 2| 1" ANCHOR CABLE HEX NUT
Box 9. (R) or (L) indicates right or left Impact Head Reflector Marker W100 > 17 ANCHOR CABLE WASHER
Assembl (IHRM). Providing and installing of IHRM shall be considered
y P B140404 2 4" x 4” HEX BOLT
S760 (8)Oval Shidr. Button incidental to end treatment.
Head 5/8" Dia. x 1 1/4" 10. The stripes for IHRM shall slope downward at an angle of 45° NO14 2 ¥4" HEX NUT
—A Splice Bolts| B580122] & towards the side of the end treatment that traffic is to pass. woi4 4 Y," WASHER
ELEVATION Nuts| NO50 SB58A 8 CABLE ANCHOR BOX SHOULDER BOLTS
NO55A 8 1/2" A325 STRUCTURAL NUTS
Breakaway End Post WO50A 16 | 1%” OD x %" ID A325 STR. WASHER
-p5620 Foundation Tube Options For Posts 1 & 2
Impact Head Breakaway Y%"D x 11/;;"- [B580122] Is'—g" Sp;ig Founcciiation Tu%es 57%’0
/ Hex Nut BCT Cable End Post w/%" NutlNO50 6'-0" Solid Foundation Tubes E731
— -53000 *5'-0" Foundation Tubes S735 W/Soil Plates SP600
T [$3000] glv?/gs o r Assy. PB620 3,7( jé V/‘(/asthg; /W050 *4'-6" Foundation Tubes E735 W/Soil Plates SP600
E77 rvu y
H 4 W100
| L Ground Strut Ground R led
Bearing Plate == Hex NutlN100 i [ Strut ) ecycie
Bearing E780 Ground Line Plastic _ 7
E750 E780 W-Beam Guardrail
& Washer|W100 Plate \ . ya - Blockout or
FNN \ E750 \ I \ Offset Block
3/ n "
3/4,:@)(10,, 3/4"@)(10,: /4@X10 5/"@ 10" H.G.R. Bol
3 .G.R. t LICENSED
5/8"@ x7"0 @ Hex Head Bolt 5/ "Ox 7" 0 L Hex Head Bolt Lﬂ Hex Head Bolt Steel || < X o
o Hewd Bolt BT L o 53);1001 B341004 Breakaway End B581002, PROFESSIONAL
3/ Postl PB620 & %" Nut|NO50 ENGINEER
B580754 & 9," Nut No30 ] B580754 & 9, Nut|[No30 & 74" Nuti NO30 w/ (1) Washer[W050
& %" Nut w/(2) Washers[W030] 8 5" Nut w/(2) Washers| W30 w/(2) Washers|W030 — under Nut only
(N0O50 | NO50
Soil Tube Soil Tube Soil Tube —
5730 5730 5730 5/8"@ X 7" @ THIS WORK WAS PREPARED BY ME
LJ Hex Head Bolti B580754 OR UNDER MY SUPERVISION.
u u & 5/8" Nut| NO50 T APRIL 30, 2020

FRONT VIEW OF POST 1

Maximum 50:1 Straight Taper

PARTIAL VIEW OF POST 1

25" (6'-3" Spacing)

25' (6'-3" Spacing)

SECTION A-A
at Post #2

DETAIL A
50:1 Flare Rate

Typical @ Post 3 thru 8

SECTION B-B

NO SCALE

WILSON OKAMOTO CORPORATION LIC. EXP. DATE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

SKT-350
SEQUENTIAL KINKING
TERMINAL

SPECIAL

DRAWING NO.:




IIRL
B il ‘
%
o
o
Sy
=
Black / 4¥m

Yellow Reflector

IHRM(R) IMPACT HEAD
REFLECTOR MARKER INSERT
DETAIL

Breakaway 1/4"@ x 4" Bolt
End Post
& Nt [NOT7]
w/(2) Washers
Impact
Head 3 _/
<
]

IMPACT HEAD CONNECTION
DETAIL

NO SCALE

SHEET
STATE PROJECT NO.
HI HI STP SR 30(1) TR5

LICENSED
PROFESSIONAL
ENGINEER

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

APRIL 30, 2020
WILSON OKAMOTO CORPORATION LIC. EXP. DATE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

SKT-350
SEQUENTIAL KINKING
TERMINAL

SPECIAL

DRAWING NO.:




Field bend

72" (min.) to

Warranting Feature

Attach rubrail to rear of post
with Rail bolt-Galv. (hot-dip
zinc coated) 5/8 "~ x 4" long
bolt and nut

Distance varie
Limit of Payment

Toe of Fill

s to fit field conditions
for Rubrail

SHEET
STATE PROJECT NO.
HI HI STP SR 30(1) 86

General Notes

1. A 6:1 or flatter slope is desirable. However, a steeper
or flatter existing slope may be used.

to maintain 3'-8" maximum height.

2. Height of guardrail may be tapered down in elevation
3. All posts are 8'-0" in length from where the guardrail

D Posts for the post anchor are 6'-0" long.

4. Variable Paved Gutter offsets may be used to fit field
conditions.
End anchorage
5. The Guardrail Posts shall be located away from the
gutter/swale invert.

3 — 7 Invert of Gutter
6. All fasteners, posts, blocks and rail elements shall
5 7'-10" conform to the latest edition and amendments of "A
- Guide to Standardized Highway Barrier Rail
@ Hardware,"” a report prepared and approved by the
25'-0" 12'-6" | Measured along p AASHTO-AGCARTBA Joint Cooperative Committee.
| ol face aved Gutter

Design speed ab
mph
68 15:1
62 13:1
56 12:1
50 11:1
43 10:1
37 9:1
31 7:1

Paved
/ Area
| Paved

Shoulder
10"

6:1

[

Section A-A

6:1 ditch fores/ope7

Height of guardrail is parallel

Plan

| Height of guardrail tapers

Edge of
Paved Shoulder

C D

See sheet T87 & T88 for
rail attachment details

to roadway grade

| to end anchorage

@

6:1

L
14

I

Paved | Gutter ,
(4

Shoulder

3'-8" Max. : :
I

Section B-B (With Rubrail)

Rubrail

©)

II/WHIIIIHTTIJ

Elevation (Profile Along Rail)

)r_"q £ TR =
T 17 1 e T L
Concrete block anchor /
Post anchor

flares away from the shoulder back to the post anchor.

LICENSED
PROFESSIONAL
. Paved Gutter, Type 2 or 7 . Paved Gutter, Type 2 or 7 ENGINEER
Shoulder Varies | Varies Shoulder Varies Varies
_am ver
_.|_,9{:1_ 0 1 min: <
6:1
6:1
THIS WORK WAS PREPARED BY ME
3-8"M I D OR UNDER MY SUPERVISION.
o Max. | l=— Steel Post \
I | APRIL 30, 2020
- Concrete b/OCk WILSON OKAMOTO CORPORATION LIC. EXP. DATE
Section C-C (With Rubrail) or post anchor U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

BACKSLOPE ANCHOR TERMINAL (WITH 6:1 PAVED GUTTER AND TYPE "A" FLARE) GUARDRAIL DETAILS

TYPE A END TERMINAL

NO SCALE

SPECIAL

DRAWING NO.:




Steel post (PWEO1)

W-Beam rail ——»]

Offset Block or
Blockout

Plan

End of insert to 916 "d bars to be

be closed 16 welded to inserts
Threaded inserts for @ R
M24 x 50 galv. hex || ™
head cap screws — —
Cap screws to be S ™
threaded a min. 48 mm I

Inserts threaded min

—Q

of 45 mm 4" 4"
grffgtleotcig)ucf—\ /Stee/ post (PWEO1)
0P i ANCHOR ASSEMBLY
g CONCRETE BLOCK ANCHOR
. 5
— o
\W 3-0"
S
Wl II I .
m =
Anchor assembly for threaded I | ]
inserts (see detail this sheet) l | % N
L |
Elevation | = = 5
STEEL POST GUARDRAIL pra
WITH RUBRAIL
Terminal connector RWEQ2 "
— 3 - #4 Hoops
_\ ,‘4': 4n X 2'-6" x 1-6"
%‘:I% = = /
f—] — 3"
[} o
= — 3" =
% e H \ S
Ll N
. J

| 3-0" \!&—3 - #4 bars 16" long

Elevation

CONCRETE BLOCK ANCHOR (2'x 2'x 3')

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS TYPE "A" FLARE

Note:

SHEET
STATE PROJECT NO.

HI HI STP SR 30(1) 187

All fasteners, posts, blocks and rail elements 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-AGCARTBA Joint Cooperative Committee.

NO SCALE

LICENSED
PROFESSIONAL
ENGINEER

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

APRIL 30, 2020
WILSON OKAMOTO CORPORATION LIC. EXP. DATE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

GUARDRAIL DETAILS
TYPE A END TERMINAL

DRAWING NO.:




STATE PROJECT SHEET

3 NO.
13 I HI HI STP SR 30(1) 88
7 78"| 57"
13 3y i
Steel post (PWEO1) —
2 ;/2" 2 3’/8" o o 2 3’/8" 2 ;/2" ;
/-—1 "x1 3/4" slots (typ.)
3o \W_Beam rail Offset Block
N Plan or Blockout
-
~
N A~ S'tee"/ post (PWEO1)
(J N 6'-0" long
\ i& 3-7/8" @ holes to be field drilled in
| n rail and attached to steel plate with Drill extra 13/16" @ hole in
™ =Q' 7/8" @ hex bolts 1 15/16" long with " post flange each side
— Ja= —\ ™ square washer -y .
__E}?f/ | T ™M N
- |
9 AR 11 15/16"
LQ\ | | Bolt plate to post with
N i|§||§| @@i 87/8" 4 -98"0 hex bolts 2"
T | o | —t——T115/16" long with hex nuts
~ C %o - ;/2 steel plate
P: | \ A 1"@ holes to be field drilled in rail ¢ of post -
~ and through post flange. Attach to
of post steel plate with 7/8" @ hex bolts 2" Front View .
Cofp E long with square washer Elevation
13/16 "@ hole (only if
» 76 5 78 plate is bolted to posts) RUBRAIL ANCHOR DETAILS
13 I
Note:
Steel Plate - 1/2" 7 75 A —
(Hot-dip Zinc Coated Galvanized | All fasteners, posts, blocks and rail

Welded or Bolted to Post) Steel post (PWEO1) — elements shall conform to the latest
\ edition and amendments of "A Guide to
Standardized Highway Barrier Rail
Hardware," a report prepared and

S approved by the AASHTO-AGCARTBA

W-Beam rail Joint Cooperative Committee.

1 3" Plan
7/8"
3 - 7/8" @ holes to be field drilled
in rail and attached to steel plate : " :
) with 7/8" @ hox bolts 1- 15/16” Steel post (PWE01) Drill extra 1716"@ hole in post LICENSED
NG long with square washer 6'-0" long flange each side PREE E?N%Igﬂi\ﬂ AL
N A \
™~ 1 n_*— n " s
= 1 115/16 Bolt plate to post
\ |“°°\ | with 4 - 5/8"
, B[ [Olel 8 7/8" O bolts 2" long
1"@ hole | | with hex nuts
! e ! 1 15/1 6" THIS WORK WAS PREPARED BY ME
square Washer OR UNDER MY SUPERVISION.
1" holes to be field drilled in @ OfPOSt /\/ APRIL 30, 2020
(;/1 6" ThICk - HOt-dip Zinc rai/ and thI‘OUgh pOSt f/ange. WILSON OKAMOTG CORPORATION LIC. EXP. DATE
Coated Galvanized) Attach to steel plate with 7/8" Front View El y U.S. DEPARTMENT OF TRANSPORTATION
,, : FEDERAL HIGHWAY ADMINISTRATION
o h(;x bolts 2" long with square evation CENTRAL FEDERAL LANDS HIGHWAY DIVISION
washer
U.S. CUSTOMARY SPECIAL
POST ANCHOR DETAILS

GUARDRAIL DETAILS

BACKSLOPE ANCHOR TERMINAL END ANCHORAGE DETAILS TYPE "A" FLARE TYPE A END TERMINAL

SPECIAL

NO SCALE

DRAWING NO.:



STATE

PROJECT

SHEET
NO.

HI

HI STP SR 30(1)

T89

<~ W6x8.5 Post

NOTE:

All Rail Elements
4 Sections are 12'-6" and s
All Posts are 6' Long

SECTION A-A SECTION B-B

<~ W6x8.5 Post

: = : =
|| | | N | I | | | N | A | | || | | N | | | | | | | |
A A AN AN AN AN AN AN AN SMANANANANSANANAN AN Y A A ANFARFARFRMAVAVARFANFNS S NS S A AN AN AN AN AN AN A AN AN AN
/,//>//>\//\//,\ SONVONVONSOINA ‘ 216" ‘ DN NIPONVONVONVONYINY2 //>\//>\//>\//\//\ X//>\//>\//\///\ PINININNINNIAN ‘ 1ogn ‘ RNVPNVONVONVON /X/X//}///\\///}\///\\//\//\
LONG SPAN OVER CULVERT LONG SPAN OVER CULVERT
*Note: All Nested W-Beam splices points shall be staggered. *Note: All Nested W-Beam splices points shall be staggered.
Three Rail Element Section of Nested W-Beam* Three Rail Element Section of Nested W-Beam*
37'-6" 37'-6" 25" 250"
6'-3" | 6'-3" 21'-6" 6'-3" | 6'-3" 6'-3" | 6'-3" 12'-6" 6'-3" | 6'-3"
Direction of Travel Direction of Travel
A | B A |
J J
_~—Ground Line [ _~—Ground Line [
N 4N NS AN AN N N N a8 N N 4N 7 X AN N N N N N 4N N 4N INS AN S N N N T N N N AN N N N A AN N N N\ AN AN AN AN A AN NAAN NAAN AN N N N N IN/ AN AN T /
) ] ] A & B ] ] ] A ;q
Culvert or Other ——=— N Culvert or Other ——=— N
Obstacle Obstacle
NESTED LONG SPAN STRONG POST NESTED LONG SPAN STRONG POST
W-BEAM GUARDRAIL OVER 21'-6" CULVERT W-BEAM GUARDRAIL OVER 12'-6" CULVERT
(MAXIMUM DYNAMIC DEFLECTION OF 3.2 FT.) (MAXIMUM DYNAMIC DEFLECTION OF 3.1 FT.)
Recycled Plastic Spacer Recycled Plastic Spacer
Block or Blockout Block or Blockout LICENSED
Nested PROFESSIONAL
W-Beam ENGINEER

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION.

APRIL 30, 2020
LIC. EXP. DATE

WILSON OKAMOTO CORPORATION

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

U.S. CUSTOMARY SPECIAL

GUARDRAIL DETAILS
LONG SPAN

SPECIAL

NO SCALE

DRAWING NO.:






