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& S ~ 27.6 MPa [4000 P.S.l.] MINIMUM, P.C. CONCRETE PAD
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b 6 OUTLINE OF P.C. 356 [14.00] 15mm [#5] REBAR AT 610 [24.00] CENTERS
762 [30. 00] CONCRETE PAD — / BEGIN 356 [14.00] FROM FRONT FACE OF BACKUP
SEE NOTE 2 PAD LENGTH (SEE TABLE) | | < warrc SEE_NOTE | y
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A\ | - NOTES:
N @/ 3 1. CROSS SLOPE OF PAD SHALL NOT EXCEED 8%, AND
SEE NOTE 3 \a NOT VARY MORE THAT 2% FROM FRONT TO BACK.
-
™~
o™
QUADGUARD SYSTEM
- ELEVATION
LEFT SIDE CONCRETE PAD, CONCRETE BACKUP, QG
NOJES:

I

2. PROVISON SHALL BE MADE FOR REAR FENDER PANELS TO SLIDE

J.

IN COMPLIANCE WITH THE AASHTO 1996 ROADSIDE DESIGN GUIDE,

MANUFACTURER RECOMMENDS REMOVAL OF ALL CURBS AND ISLANDS

[0 ENSURE PROPER IMPACT PERFORMANCE.

REARWARD UPON IMPACT 762 [30.00] MINIMUM.

152 [6.00] MINIMUM REINFORCED 27.6 MPa [4000 PSI] P.C. CONCRETE
PAD OR 203 [8.00] MINIMUM NON-REINFORCED 27.6 MOa [4000 PSI] P.C.

CONCRETE ROADWAY.

4. SEE THE "QUADGUARD SYSTEM DESIGN MANUAL" CODED ENE 820-796
FOR A DESCRIPTION OF ITS IMPACT PERFORMANCE CHARACTERISTICS
AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN

SITE.

INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE

BY CALLING CUSTOMER SERVICE DEPARTMENT AT (312) 467-6750.

5. THE CONIRACIOR SHALL SUPPLY A TRANSITION FROM THE
QUADGUARD SYSTEM TO THE THRIE BEAM GUARDRAIL.

/1 "N QUADGUARD SYSTEM W/ CONCRETE BACKUP

N\C9 |C29/ SCALE: 1/2" = 1

SYSTEM DIMENSIONS

C

fFASH CUSHION NOTES:

gavs | 96" WIDTH MODELF | SYSTEM LENGTH | EFFECTIVE LENGTH PAD LENGTH REBAR REQUIRED ¥DS. OF CONC. IN PAD
YELLOW m ft—in m ft—in m ft—in m ft—in mJ YARDS 3
5 0S3605Y 5835  [19-1"]| 5.40 [17-8"]] 5.49 [18=0"]] 31.39  [103=0"]| 2.12 [2.8]

. THE DETAILS SHOWN HERE ARE FOR THE ASSEMBLY OF A
QUADGUARD CRASH CUSHION SYSTEM. THE CONTRACTOR SHALL
USE THIS SYSTEM OR AN APPROVED EQUIVALENT.

LICENSED
FHOFESSI0ONAL
ENGINEER

M, B35 O

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
THE CONCRETE PAD, TRANSITION PIECE TO THRIE BEAM, BACKUP
ASSEMBLY, AND ANY OTHER MATERIALS CALLED FOR IN THESE
DETAILS.  ALL WORK RELATED TO THE CONSTRUCTION OF THE
CRASH CUSHION SHALL COMPLY WITH THE MANUFACTURER'S
SPECIFICATIONS.

OR UNDER MY SUPERVISION,

//t/ - /Mw

THIS WORK WAS PREPARED HBY ME

UNITS OF MEASUREMENT ARE
MILLIMETERS [INCHES] UNLESS
OTHERWISE NOTED

BTATE OF HAWAII
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

INTERSTAIE ROUTE H—1

CRASH CUSHION DETAILS — 1

PUNAHOU ST. OFF—RAMP_IMPROVEMENTS

FALl_Proj. No. IM—=H1-1(232)

Scale: As Shown

Date: 4/28/00
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No.

FED. ROA
D D STATE FED. AID FISCAL | SHEET TOTAL

DI8ST. NO. PROJ. NO. YEAR NO. SHEETS
CONCRETE BACKUP ASSY . TOTAL RAIL LENGTH - HAWAII HAW. IM-H1-1(232) 2000 32 84
TABLE "L"
BN . o - ;@ | - f) - ASSY NO. | NO. OF | TOTAL RAIL | «ITEM 1 | «ITEM 2 | wTEM 3 | w7EM 5
¢ e Pl kel P P Pl PR e s P [ R/ ¢ BAYS LENGTH
N = _ ~ U ¢ | -
oo o - o I i T o I s B o o I i B J540060-0504 5 3660 [144.1] ! 0 ! 5
255 [10.00] (REF) N_o N, 178 [7.00] THICK, 27.6 WPa [4000 PSI] L USE ITEM 5 10 SECURE MONORAIL TO CONCRETE | PARIS LIST_
- T REINFORCED CONCRETE DECK STRUCTURE RECOMMENDED HOLE DEPTH: 140 [5.50], ITEM | STOCK NO. DESCRIPTION REQ'D.
o 152 [6.00] MIN. REINFORCED 27.6 MPa [4000 FINAL TORQUE TO BE: 1635 Nm [120 FT LBS] | 2760051-0000] MONORAIL, ONE BAY, QC, G ]
o 205 [5.00] M. NON-RENFORCED 2| 2760061-0000] MONORAIL, WO BAY, QC, G *
CONTINUOUS 27.6 MPa [4000 PXI] P.C. PILAN J 27600710000 MONORAIL, THREE BAY, QG, G ¥
- CONCRETE ROADWAY. VPICAL 5 BAY ASSEMBLY 4 | 2760041-0000] END CAP, MONORALL, QG, G .00
° 5 | 2535300-0000] ANCHOR, MP-3, PT-KIT, ? X 7, VI | «
6 | 2699251-0000] BOLT, HX, 3/4 X 3-1/2, G5, G .00
°| 40 [1.50] MAXIMUM - BY7X®) 7| 2704341-0000] NUT, HX, 3/4, G, GR DH .00
STUD HEICHT - | 8 | 2708201-0000 WASHER, LOCK, 3/4, G 1.00
e P —— P ——— Et: PSS S s s T S —— « SEE TABLE
4 4 / CONCRETE
S | BACKUP ASSEMBLY
ELEVATION R S M s L,_ﬂ,q/r@suuT
TYPICAL MONORAIL ASSEMBLY, QG W/ CONCRETE BACKUP 5 BAY SYSTEM ﬂ e e
-mwmwﬂ// .2 B . 2 e 2 &8 L S B .- ¢ 2
473 475 152 [6.00
W ACLUNS MONORAIL ASSEMBLY LAYOUT (5 BAY SYSTEM)
""" 4[> 40 [1.59] MIN. FROM ; S 5 152 [6.00] . [32.00] _
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(TYP) i &%\ 12 !
: - O — ) P
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e < | A | = [R1.50]
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. 221 [8.72]] | 5 -
- [ (M%), 4 S
A 2,
e
REBAR DETAILS o
MONOQOLITH TOP_VIEW Py =
[36.00]
§
= I, - _— \
203 356 S L 140 [5.53] 5-4#5 1 -4 7~ #6
y MY
1800 [100 o . 90° (WITH RESPECT ¢ 2 E
bl - \TO PAD SURFACE) REBAR DETAILS
51 [2.00] M. FROM 218 18.20] e p UNITS OF MEASUREMENT ARE
FINISHED” SURFACE [ p] [ 1B ~ . . MILLIMETERS [INCHES] UNLESS
FINISHED GRADE ; Lo Sl OTHERWISE NOTED
\ ~ > [A < FRONT FACE D
< < S 4
,ﬂ_.: :_2_67,“ o al RN L STATE OF HAWAIN
[70’50] | o, . 0 NOTES: ’. 5 f‘_",;,;»{:' DEPARTME?‘LHSEYSTSS?;IOSNPORTATION
P . 27.6 MPa [4000 PSI] PORTLAND CEMENT CONCREIE REQUIRED.
It 1219 [48.00] | 2. LINEAR TOLERANCES TO BE +6 [0.25] N} CRASH CUSHION DETAILS— 2
L 8 Q. 39350 T R
p FRONT VIEW D, TEY INTERSTATE_ROUTE H~1
PUNAHOU ST. OFF—-RAMP_IMPROVEMENTS
210 100 TS WORK WAS. PHEPARED 3 e FAL Proj. No. IM—H1-1(232)
MONOLITH SIDE VIEW CONCRETE BACKUP DETAILS 4/4/;;;//// © ik Scale: As Shown Date: 4/28/00
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DATE

TRACED BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

DRAWN BY

ORIGINAL SURVEY PLOTTED BY
PLAN

NOTE BOOK

No.

. ' ( FED. ROAD STATE FED. AID FISCAL | SHEET | TOTAL
PARTS LIST 9156 [35.02 0.24] . DIST. NO. PROJ. NO. YEAR NO. | SHEETS
‘ ITEM | STOCK NO. DESCRIPTION REQ'D. UNDERLYING PANEL DIAPHRAGM OR BACKUP L HAWAII HAW. IM-H1-1(232) 2000 a3 84
< 1| SEE TABLE A | DIAPHRAGM, QB, QG,G 1.00 (SEE NOTE 1) / -
| 2 | 2760101-0000 | BRACKET, CARTRIDGE SUPPORT, R, QG, G | 2.00 DIAPHRAGM \é § PARTS LIST
: 3 | 2760111-0000 | BRACKET, CARTRIDGE SUPPORT, L, GG, ¢ | 2.00 o - S f ITEM | STOCK NO. DESCRIPTION REQ'D.
4 | 2704031-0000| NUT, HX, 3/8 G 2.00 @L) Ve 1| 2760081-0000| PANEL, FENDER, QG, ¢ 1.00
5 | 2701021-0000 | BOLT, HX, 3/8 X 1-1/2, G 2.00 I 2 | 2699341-0000| BOLT, RAIL, 5/8 X 2, G 2.00
6 | 2708041-0000| WASHER, LOCK, 3/8, © 2.00 20 [0.78] MAX.  “~ FENDER PANEL OVERLAP 3 | 2704191-0000 | NUT, HX, 5/8, G, RAIL 2.00
7 | 2708021-0000| BOLT, HX, 3/8 X 1, G 4.00 Pl AN 4 | 2708841-0000| WASHER, MUSHROOM, CAST QG, G 1.00
8 | 2760091-0000| MONORAIL GUIDE, QG,G 2.00 L LN 5 | 2701731-0000 | BOLT, FL, 5/8 X 3, G8 G, SOCKET 1.00
9 | 2704341-0000| NUT, HX, 3/4, GR DH 4.00 6 | 2704141-0000 | NUT, HX, 5/8, G 1.00
10 | 2699121-0000 | BOLT, HX, 3/4 X 2, G8,C 4.00 [WO FENDER PANEL ASSEMBLIES REQUIRED PER BAY
11| 2708201-0000| WASHER. LOCK 3/4, G 4.00
TABLE A
ASSY. NO. | STOCK NO. DESCRIPTION
3540071-0000 | 276011-0000 | DIAPHRAGM, QB, 24, QG.C
3540072-0000| 2761021-0000 | DIAPHRAGM, QB, 30, QG,C
3540073-0000| 2761031-0000 | DIAPHRAGM, QB, 36, QG,C
DIAPHRAGM ASSEMBLY. QG X
s -
N
NOIES: |
\‘,/’\:\'
1. UNDERLYING PANEL IS EITHER ANOTHER FENDER PANEL OR, \ /"
IN THE CASE OF THE LAST FENDER PANEL IT COULD BE A
BACKUP SIDE PANEL, EXTENSION PANEL OR TRANSITION PANEL.
PARTS LIST FENDER PANEL ASSEMBLY QG
ITEM | STOCK NO. DESCRIPTION REQ'D.
I | 3540130-0+00 | NOSE, W/SUPPORT BRACKET 1.00
2 | 2699341-0000| BOLT, RAIL, 5/8 X 2, G 6.00
3 | 27041910000 | NUT, HX, 5/8, G, RAIL 6.00
4 | 2708871-0000| WASHER, BAR, 1/8 X 1-1/4 X 2, W/HOLE, G | 6.00
5 | 2760251-0000| BRACKET, PULL—OUT 2.00
+ 0 INDICATES GRAY
« 1 INDICATES YELLOW
UNITS OF MEASUREMENT ARE
MILLIMETERS [INCHES] UNLESS
OTHERWISE NOTED
SV L DEPARTMENT OF TRANSPORTATION
UCENS&i)v HIGHWAYS8 DIVIS8ION
o s CRASH CUSHION DETAILS — 3
{ »M"u_ ”
GO INTERSTATE ROUTE H-1
PUNAHOU ST. OFF—RAMP_IMPROVEMENTS
OR UNDER MY SOPERIGON, | f.A.l_Proj No. IM-H1-1(232)
p 7
NOSE ASSEMBLY, QG A L A Sede As Shown Date: 4,/28,/00
SGNATURE i DATE SHEET No. C-31 OF 36 SHEETS
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