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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 by the Engineer.

3. All fasteners, posts, and rail elements (i.e. FBBO3, PWEQ1, RWM04b,
etc.) shall conform to the latest edition and amendments of “A

CUARDRAL TYPE DIMENSION Guide to Standardized Highway Barrier Rail Hardware”, a report
prepared and approved by the AASHTO—AGC—ARTBA Joint
MGS w/ Standard 8" Offset Block 2'—1"| 1’-6" Cooperative Committee, Subcommittee On New Highway Materials,
77| a1, ” Task Force 13 Report. Dimensions of fastners, posts and rail
MGS w/ No_Blockout 2% 1| 9% elements have been converted from metric units into their present
form.

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

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

Guardrail —=

Guardrail Post

¥ j/*Offset Block or Blockout

0
Offset Block or Blockout /) Paved Area.
(See Note 4) - 5 6. After the guardrail posts are installed in the paved area, the
& Grout around post Contractor shall fill/seal around each gquardrail post and all cracks
Strong Post (oee Note No. 6) in the paved area caused during the quardrail post installation. If
(PWEO1) / ' required by the inspector/engineer, the Contractor shall tamper the
(PWEO2) # FBBO3 gquardrail bolt P[AN paved area around the guardrail post prior to filling/sealing. All
i with recessed nut — costs associated with this work shall not be paid for separately,
®% 5] but shall be considered incidental to the various guardrail items.
€.S. Additional
Paved Shoulder Paved Areax /. When standards for the fill slope area cannot be met, a site
specific, engineer approved design may be used.
A 1’-0"
=1 Wi 8. Minimum working width (clear distance) between back of MGS post
: to any fixed object is 4’17 (49°).
(See Note No. 8)
Exg/oded View 9. New Hot Mix Asphalt (HMA) pavement at guardrails shall extend 6
(Rail and washer not shown) - d2’—£”CMIn. t feet longitudinally beyond terminal ends.
rage o Lompac Fixed Objedt
ST_EEL P OST AND B_LOCK D_E TAIL < at Fill Area X A 10. Reflector Markers (RM—5) mounted on quardrails shall be spaced
Not to Scale ‘ (See_Note No. 7) every 25 feet. RM-5s shall not be installed on Terminal Sections.
Type [l or IV Retroreflective Guardrail —~ Furnishing and installing of each RM—5 shall be considered
Sheeting (High /ntenglty); Post T incidental to the gquardrail system.
Reflector Marker (RM—5) — Reflector Color of Retroreflective Filler
Facing Traffic (Mounted on Guardrail \tS;’heet/n/g Sh://thconl?f'm t(t) ESIOP@ 0 /quak
\_[Between Posts with FBBOT) € color of the adjacen | S P e Point
edge line = | 7.0
\AL\ \7 Fill Slope
Pav't. 1% " HMA Pav't., N 2:1 Max.
Design (\/4/x No. IV or
. I RS DEPARTMENT OF TRANSPORTATION
” Slot 11 /16 7 X 2 Prior to installing HMA Mix. Rgzc;,d?,;; Ground
No /;/ tc;r v, /Zve/ & rertnove GUARDRAIL DETAILS AND NOTES
7 . vegetation and compac
7/é<,’ Approved Plastic Product exis t/ng groun d to 95% é%l;gévé)gg%%&%{%ﬁﬁg&i\gﬁ%ﬁE FARRINGTON HIGHWAY |
WILL BE UNDER MY OBSERVATION. Replacement of Makaha Br/dg_e
ELEVATION No. 5 and Makaha Bridge 3A
- : . F. A Project No. BR—093—1(20)
REFLECTOR MARKER (RM—5) DETAIL AND TYPICAL INSTALLATION TYPICAL GUARDRAIL INSTALLATION e n o | | EA PO Ao i
Not to Scale Not to Scale OF THE LICENSE
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(B88

102 [4.0]

SEE NOTE 5 -

SYSTEM LENGTH - SEE TABLE
EFFECTIVE LENGTH - SEE TABLE

- —Type lll Object Marker (Typ.) Std. Det. TE—15

- < TRAFFIC>

SYSTEM WIDTH 610 [24.0)

GUARDRAIL, POSTS &
BLOCKOUTS, SEE NOTE 8 ﬁ}\
k'

-

3 TR

1220 [48.0]

|

Y |

GUARDRAIL, POSTS & _’;,
BLOCKOUTS, SEE MOTE B

/ SEE NowEn—/F/ x"» ¥

SEE NOTES 6 & 7— _
A @see NOTE 6 @
OUTLINE OF P.C. —

STATE APPROVED MASH THRIE BEAM TRANSITION TO RIGID BARRIER CONCRETE PAD

PAD LENGTH - SEE TABLE

\

@SEE NOTE &

TO ENSURE PROPER IMPACT PERFORMANCE.

£. PROVISION SHALL BE MADE FOR REAR FENDER PANELS TO SLIDE
REARWARD UPON IMPACT TG2 [30.00] Mik.

3. 150 [6.00] MIN. REINFORCED 28 MPa [4000 PSI] P.C. CONCRETE PAD 8. GUARDRAIL, POSTS, BLOCKOUTS AND RELATED FASTENERS TO BE
OR 200 [B.00] MIN. NON-REINFORCED 28 MPa [4000 PSI| P.C.
CONCRETE ROADWAY, MEASURING AT LEAST 3.66 m [12'-0°) WIDE BY
15.24 m [50°07] LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 9. THE QUADGUARD M10 3-BAY SYSTEM HAS BEEN TESTED TO MASH
8" CONCRETE PAD INSTALLED AGAINST AN IMMOVABLE STRUCTURE
SUCH AS A CONCRETE WALL OR ABUTMENT.

4. SEE THE "QUADGUARD M10 5YSTEM PRODUCT MANUAL®, FOR A
DESCRIPTION OF ITS IMPACT PERFORMANCE CHARACTERISTICS
AND DESIGM LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEM 11, TRANSITION PANEL SHALL BE ANGLED SUCH THAT MAXIMUM GAP
SITE. INFORMATION AMD COPIES OF CURRENT MANUAL ARE
AVAILABLE BY CALLING CUSTOMER SERVICE DEFARTMENT AT

) 3236374,

1220 [48.0
7. TRANSITION PAMELS AND RELATED FASTENMERS ARE ACCESSORY - [ ! -
ITEMS. THEY MAY BE ORDERED AS A TRANSITION OMLY, OR AS A
COMPLETE TRANSITION ASSEMBLY.

- - -
PLAN < TRAFFIC>
763 [30.0]
SEE NOTE 2 .@555 NOTE 6 @ @ @ @see NOTE & @ SEE NOTE 6
¥ ¥ T T I T
— a1 r—t P 1 — a— — F—1 E et — 4 'II l"l !II l"

= = -0 I— — L —— S — —
Tt - - B e e e e e o fm - 1\{ E :r ! gH @ t(:
— = = s e ———,—— 5 " J =

IR IR BRI A = — — S, 'N— Y E— 5y

5 y ;
] '\ SEE NOTE 3 5
NOTES: - .
1. IN COMPLIANCE WITH THE AASHTO 2011 ROADSIDE DESIGN GUIDE, 6. BACKUP. MONORAIL, TRANSITION AND NOSE ASSEMBLIES NOT ELEVATION @

MANUFACTURER RECOMMENDS REMOVAL OF ALL CURBS AND ISLANDS INCLUDED IN MODEL NUMBER, ORDER SEPARATELY. -

ALTERNATE TRANSITION CONFIGURATIONS

SUPFLIED BY OTHERS.
TEST LEVEL 2.

10. THE QUADGUARD M10 6-BAY SYSTEM HAS BEEN TESTED TO MASH
TEST LEVEL 3.

FROM FENDER PANEL OVERLAP DOES NOT EXCEED 20 [.78].

3. WHERE NECESSARY, THE CUSTOMER SHALL SUPPLY AN ADEQUATE
TRANSITION FROM THE QUADGUARD M10 SYSTEM TO THE OBJECT
BEING SHIELDED.

|5l
el

DATE

DRAWN BY

TRACED BY
DESIGNED BY.

QUANTITIES BY.
CHECKED BY

PLAN

NOTE BOOK

ORIGINAL SURVEY PLOTTED BY

No.

1. CROSS SLOPE OF PAD SHALL NOT EXCEED 8% AND NOT VARY MORE THAN 2% FROM FRONT TO BACK,
2. ANCHOR BLOCK LOCATION 15 RECOMMENDED AT BACK OF COMCRETE PAD. EXISTING CONCRETE PADS WITH
BELOW GROUND OBSTRUCTIONS ARE ACCEPTABLE WITH ANCHOR BLOCKS AT THE FRONT OF THE PAD

Table )
BAYS |610 [24") WIDTH|SYSTEM LENGTH| EFFECTIVE LENGTH| PAD LENGTH |MAX DESIGHN SPEED| # OF CARTRIDGES # OF CARTRIDGES < TRAFFIC > T
MODEL # m fiir, m fL-iry m fL=in. kmh  [MPH] TYPE | TYFE I
3 QT4 386 [13-07 356 [11-87] J.66 [12-07 o [43] 3 1
3 QM 10024 6.71 (220" B30 [20-87] 640 210 100 |62) 4 5
[ o [ern n Ll W
KEY REFERENCES DIAPHRAGM ASSY. BZ5650 . [ i o7 . '
G} CARTRIDGE @ MONORAIL SERIAL NO. NOSE ASSY. G26E14 | g ECKERT 22020 QGMTSCVR-TTLR.idw ) o ' W 7
SALES ORDER ;JIE\EQEE EQEL ASSY. E’g&ﬁg USAE LS O -ERCAZE NG TED, CENEC WS ATE 1) B LL EERS BHCA
- - . I EREICME B OC DRI G T ASE D ¥ J TR 90 A THE S-S0
@ DIAPHRAGM @ NOSE ASSEMBLY EH PROJECT MONORAIL ASSY. GI5E3T L 55 T2 3% 5 550 KD DO MOT SCALE DRAWING TRHNI I '
CONCRETE PAD 618686
UK SPEEe SRR TRANSITIOM ASSY. B26TE2 ——
(3 FENDER PANEL BACKUP NOSE TYPE e b
MO, OF UNITS B—@ I - s
QGMTSCVR-TTLR | & 1 of 1
TABLE
NO. OF Juy » jp 4 YARDS OF
| T |
BAYS L" {PAD LENGTH)| REBAR REQUIRED CONCRETE IN PAD
m o [f-in] \ m  [f-in] m* [YARDSY
i 2.74 [9-07) ‘ 14,83 [48-87] 1,50 [2.1]
2 2.74 19-07] | 1483488 1.59 [2.1] — 16 mm [#5) REBAR AT 610 [24.0] CENTERS A PLACE 16mm [#5] REBAR AT 76 [3.0] —
3 366 (1207 20,73 [B8%0°) 1.82 [2.4] / BEGIN 1575 [62.0] FROM REBAR EDGE OF PAD —f— FROM EDGE FOR ALL PAD LENGTHS
4 4 57 [15'-07) 2550 [83-87) 1.97 [2.6] ."r
5 549 [18-07) 31,30 [103-07) 212 2.8) ' | v <
7 732 [24-07) | 42.06 [138-07) 251 [3.9] | I | | | I |
8 8.23 (2707 46 84 [153-87 2 66 [3.5] 1 I | M | [ |
g D.14 [30-0) 52.73[173-0) ZBI[3.7) = et ]l sl LT T e I e e el
0 10.06 [33-07) 57 51 [186-87] 3.04 [4.0] 2 | ™= r ! 1 ™ 1
T 10,97 36-01] 63,40 [206-0] 3.19[4.2) g | [ I | - | I |
12 11.88 38707 G817 [223-87| 335 [4.4)] = 1_________l___”.____u____ l I P ———— ____L____u____J
76 [3.0] 78 [3.0]
. S = -
1575 [62.0
n w2 - PLAN VIEW —=
— FOUR 16mm [#5] REBARS A
o = ! EQUALLY SPACED L (SEE TABLE)
o o / 16mm [£5] REBARS = =
o o / /_ AT 610 [24.0] CENTERS
-1 1 J
7 T .Y —
i L T )
i
76 [3.0) 76 [3.0] |
— = J
SECTION A-A \ 1
= - 28 MPa [4000 P.5.0.) MINIMUM, P.C. CONCRETE PAD
& AND ANCHOR BLOCK. 2324 kg/m? [145 Lbs/CU. FT.)
W
&
' ELEVATION VIEW
1220 [48.0)
o -
NOTES:

QUADGUARD”SYSTEM

h 1 d

D. Hayes Jr 127302011
M. Buehiler 413413012 G1BEAG. idw
LM TSSOTINENSE S7TD, DRSNS O8NS ART KW VTTTRS DN
T T T DO MOT SCALE DRAWING

CONCRETE PAD FOR

TENSION STRUT BACKUP

TRINITY

—— L

& | 618686 8 | toa

LICENSED
PROFESSIONAL

ENGINEER
No. 8624—-C

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION AND
CONSTRUCTION OF THIS PROJECT
WILL BE UNDER MY OBSERVATION.

Mliehael - Ofram 7 April 30, 2022

FED. ROAD FED. AID FISCAL | SHEET TOTAL
DIST. NO. STATE PROJ. NO. YEAR NO. SHEETS
HAWAN | HAW. | BR-093-1(20) | 2020 | 64 | 168

EXPIRATION DATE

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

UADGUARD DETAILS
FARRINGTON HIGHWAY

Replacement of Makaha Bridge

No. 3 and Makaha Bridge 3A

F. A Project No. BR—093—1(20)

Scale: As Shown

Date: July 2020
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FED. ROAD STATE FED. AID FISCAL | SHEET TOTAL
DIST. NO. PROJ. NO. YEAR NO. SHEETS
HAWAN | HAW. | BR-093-1(20) | 2020 | 67 | 168

DATE

TRACED BY
DESIGNED BY.
QUANTITIES BY.
CHECKED BY

DRAWN BY

ITEM [QTY BILL OF MAIERIALS [TEM_NO.
A | 1 |IMPACT HEAD MS3000
46'~10}" [14.29m] B | 1 | W—BEAM GUARDRAIL END SECTION, 12 Ga. | SF1303
/3’—1%” [952] C 1 | FIRST POST TOP (6X6X3" Tube) MTPHP1A
See / D | 1 | FIRST POST BOTTOM (6 W6X15) MTPHP1B
Detail ™\ |__g°—3" [1905] '~3" [1905] 6'—3" [1905] 6'—3" [1905] 6'—3" [1905] 6'—3" [1905] '~3" [1905]— E [ 1 [SECOND POST ASSEMBLY TOP UHP2A
E E M E [E [ﬁ F | 1 | SECOND POST ASSEMBLY BOTTOM HP2B
) s 1 1 v G | 1 | BEARING PLATE E750
/ \® \© \© H | 1 | CABLE ANCHOR BOX S760
Length of Need BLAN J | 1 | BCT CABLE ANCHOR ASSEMBLY E770
TRAFFIC LAN K | 1 |STRUT MS785
— End of Payment L | 6 |6x9 (6x8.5) STEEL POST P621
for Installation M | 6 | RECYCLED PLASTIC BLOCK OR EQUN. CBSP—14
(H, m(8), n(8), o(8)) N | 1 | W—BEAM MGS RAIL SECTION (9'—4 1/2") |G12025
9 O | 2 | W—BEAM MGS RAIL SECTION (12'—6") G1203A
5 CP @ B @ @ @ @ @ ’ HARDWARE (ALL DIMENSIONS IN INCHES)
5. A q, g a | 2 |5/16 x 1 HEX BOLT GRD 5 B5160104A
b | 4 |5/16 WASHER W0516
S , c | 2 [5/16 HEX NUT NO516
: ~® d | 25 | 5/8 Dia. x 1 1/4 SPLICE BOLT (POST #2)| B580122
N /\_ @( — \ e | 2 |5/8 Dia. x 9 HEX BOLT A449 B580904A
See . @ (d(8), 9(8)) f 3 |5/8 W:ASHER WO050
®\ Detail \® 9 | 33 [5/8 Dia. H.G.R NUT NO50
\So” Slate on I h | 1 |3/4 Dia. x 8 1/2 HEX BOLT GRD A449 | B340854A
Downstrearm i | 1 |3/4 Dia. HEX NUT NO30
FLEVATION [ e s T e
] 1 A ] L I ANULVMAVRN VADLL WAOINLCR W Iiuuv
— m | 8 |1/2 RSI SHOULDER BOLT W/WASHER SB12A
n | 8 |1/2 STRUCTURAL NUT NO12A
Type lll Object Marker Std. Det. TE—15 (Typ.) o | 8 [1/2 STRUCTURAL WASHER WO12A
p | 1 | BEARING PLATE RETAINER TIE CT—100ST
q | 6 |5/8" x 10" H.G.R. BOLT B581002

lﬁ GENERAL NOTES:

|ﬁ fﬁ [ﬁ 1. All bolts, nuts, cable assemblies, cable anchors and

=l [Fl bearing plates shall be galvanized.

— 2. The lower sections of the Posts 1&2 shall not
protrude more than 4 in [100] above the ground
(measured along a 5' [1.5m] cord longitudinal to the
system). Site grading may be necessary to meet this
requirement.
3. The lower section of the hinged post should not be
driven with the upper post attached. If the post is
placed in a drilled hole, the backfill material must be
satisfactorily compacted to prevent settlement.
4. When competent rock is encountered, a 12" [300] &
post hole, 20 in. [500] deep cored into the rock surface
may be used if approved by the engineer for Posts 1
and/or 2. Granular material will be placed in the bottom
of the hole, approximately 2.5" [60] deep to provide
drainage. The first and/or second post can be field cut
to length, placed in the hole and backfilled with suitable

— 0 to 24" Rail Offset Over 50’ OPTIONAL FLARED INSTALLATION

25:1 maximum flare rate

Both Sides
of Rail

PLAN

NOTE BOOK

ORIGINAL SURVEY PLOTTED BY

No.

E ﬁ SECTION B-—B backfill. The soil plate may be trimmed if required.
T IO\O A Anchor Bracket 5. The breakaway cable assembly must be taut. A
y C@D a ~= locking device (vice grips or channel lock pliers) should STATE OF HAWAII
)@ 7 |= = L@ < = b_e useq to prevent the cable from twisting when PRE’E(EES,S!;‘EE’EAL DEPARTMEﬂLHSEYsTEégg‘PORTATION
™ + tightening nuts. No. B624—0
> _ END TREATMENT DETAILS
eet:
(e. g, f 5 MSKT-SP-MGS ! T R s ez o e FARRINGTON HIGHWAY
(e, g, (2)f Terminal (8" Blocks) | os2017 o TS RO L Replacement of Makaha Bridge
: : Test Level 3 B No. 3 and Makaha Bridge 3A
Post #1 Connection Detail Impact Head Connection Detail SECTION A—A Road Systems, Inc. " JRR F A Proiect N BR—093€7(2_0)
Big Spring, TX Drawing Name: Scalc: Rov: ket - @bam 7 April 30, 2022 - A. TTOject NO. ° ;
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