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-
(SYSTEM LENGTH)
(PAD LENGTH) NOTES:
1. IN COMPLIANCE WITH THE AASHTO 2002 ROADSIDE DESIGN GUIDE, MANUFACTURER
RECOMMENDS REMOVAL OF ALL CURBS AND ISLANDS TO ENSURE PROPER IMPACT
SEE NOTE 7| PLAN SEENOTE 7 PERFORMANCE.
2. PROVISION SHALL BE MADE FOR REAR FENDER PANELS TO SLIDE REARWARD UPON
IMPACT 762 [30.00] MIN.
SEE NOTE 2 1 |
= = 3. 150 [6.00] MIN. REINFORCED 28 MPa [4000 PSI] P.C. CONCRETE PAD OR 200 [8.00] MIN.
= o = NON-REINFORCED 28MPa [4000 PSI] P.C. CONCRETE ROADWAY, MEASURING AT LEAST
o] E ° @ ST 3.66 m [12'-0"] WIDE BY 15.24 m [50'-0"] LONG.
1 Sla
K] 2la 4. SEE THE "SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF ITS IMPACT
=T = © PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM
il AT A GIVEN SITE. INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY
= CALLING CUSTOMER SERVICE DEPARTMENT AT (888) 323-6374.
5. WHERE NECESSARY, THE CUSTOMER SHALL SUPPLY AN ADEQUATE TRANSITION FROM
[ THE QUADGUARD Il SYSTEM TO THE OBJECT BEING SHIELDED.
T
2 6. UNITS OF MEASUREMENT ARE MILLIMETERS [INCHES] UNLESS OTHERWISE NOTED.
SEE NOTE 3 8
0 7. BACKUP, MONORAIL, AND NOSE ASSEMBLIES ARE NOT INCLUDED IN MODEL NUMBER,
ELEVATION > ORDER SEPARATELY.
LEFT SIDE
8. THE QUADGUARD Il SYSTEM HAS BEEN TESTED TO NCHRP 350.
1220 [48.03]
5 Ays[10 (241 WIDTH(762 [30°] WIDTH]914 [36] WIDTH]1220 [48"] WIDTH[SYSTEM LENGTH[EFFECTIVE LENGTH] PAD LENGTH [MAX DESIGN SPEED[NO. OF CARTRIDGES
MODEL NO MODEL NO. | MODEL NO. MODEL NO. m ft-in m ft-in m ft-in Km/h — [MPH] TYPEI | TYPEII
1 QG24024 QG24030 QG24036 QG24048 211 [6-117] 173 2749 40 [37] 2 0
2 QG27024 QG27030 QG27036 QG27048 303 [9-117] 265 274901 70 [44] 2 1
3 QG28024 QG28030 QG28036 QG28048__| 3.95 357 _[1197 366 [12-0" 80 50} 2 2
4 QG29024 QG29030 QG29036 QG29048 787 749 (1497 |457 [150" 50 561 3 2
5 | _QG210024 QG210030 QG210036 QG210048_| 5.79 542 [1797 |549 [18:07] 100 1621 3 3
6 | QG210524 QG210530 QG210536 QG210548 | 6.71 634 [2097 640 [2107] 105 165] 7 3
7 _|__QG211024 QG211030 QG211036 QG211048 | 763 (2507 | 7.26 (23107 [7.32 _[24-01] 110 [68] Z 4
8 | QG2i1524 QG211530 QG211536 QG211548 | 855 [28-11 | 8.8 _[26-107 [8.23__[27-01] 115 [72] 7 5
9 | _QG212024 QG212030 QG212036 QG212048 | 947 [31-1 | 9.10 [29-107 [9.14 [30-07] _ 120 [75] 7 6
@ CARTRIDGE @ MONORAIL
UNIDIRECTIONAL
> -
& @ DIAPHRAGM @ NOSE ASSEMBLY REFERENCES "D, Kohfeld 212512000 i ENERGY ABSORPTION Svsreus we
X DIAPHRAGM ASSY. 35-40-07 [ == EWGINEER®NG AND RESEARCH DEPASTMENT
@ FENDER PANEL @ BACKUP SERIAL NO. SHIM KIT, DIAPHRAGM 3540078-0000 | M. Buehler 12/30/2008
NOSE ASSY. 3540042-0000 &R
SALES ORDER FENDER PANEL ASSY. 35.40.04 | JME 3/412009 QUADGUARD Il GREAT SYSTEM witH
Revision Date | Rev | By |Chk.| App.| EH PROJECT BACKUP ASSY. 35-40-03 "m’g“ “;719/2009 TENSION STRUT BACKUP
[ADD 1, 3, 4, & 6-9 BAYS, ADD 48" WIDTH 5/26/09] A | DK [JME|MJB|NO. OF UNITS "C"gNgRA'L ASSY. 354075 =2
MONORAIL ASSY TN ESWAS 3540-06, NCRETE PAD 35-40-76 | QG2TSCVR-U.idw
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PARTS LIST

ITEM STOCK NO. DESCRIPTION REQ'D
1 SEE TABLE A DIAPHRAGM,QB,QG,G 1.00
8 2760091-0000 MONORAIL GUIDE,QG,G 2.00
9 2704341-0000 NUT,HX,3/4.G.GR DH 4.00
10 2699121-0000 BOLT,HX,3/4X2,G8,G 4.00
Il 2708201-0000 WASHER,LOCK, 3/4,G 4.00
12 2760292-0000 BRACKET,CART SUPPORT,DIAPHRAGM 2.00
TABLE A

ASSY. NO. STOCK NO. DESCRIPTION WIDTH
3540071—0000 | 27610110000 | DIAPHRAGM,QB,24,QG,G | 610 [24.00]
3540072—0000 | 2761021-0000 | DIAPHRAGM,QB, 30,QG,G | 760 [30.00]
3540073—0000 | 2761031—0000 | DIAPHRAGM,QB,36,QG,G | 915 [36.00]

ASSEMBLY NO. SEE TABLE
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PARTS LIST
ITEM STOCK NO. DESCRIPTION QTyY.
1 |2760072-0*00 NOSE,L,NARROW,QGII,W/LOGO 1
2 |2760073-0*00 NOSE,R,NARROW,QGII,W/LOGO 1
3 |2760076-0000 BRACKET,CART SUPPORT,NOSE,QGII,B 1
4 2760297-0000 BRACKET,CART SUPPORT,NOSE BAY,QGII,G 1
5 |2699065-0000 BOLT,HX,1/4X3/4,G 6
6 |2699841-0000 BOLT,BT,5/8X1 1/4,HX SOC,M GALV 6
7 |2700501-0000 BOLT,HX,5/8X2,G2,G 6
8 |2704151-0000 NUT,HX,1/4,G 6
9 |2704191-0000 NUT,HX,5/8,G,RAIL 6
10 |2704851-0000 NUT,HEX,COUPLING,5/8-11X2 1/8,G 6
11 |2708281-0000 WASHER,LOCK,1/4,G 6
12 |2708291-0000 WASHER,FLAT,5/8 X 1 3/4, G 6
*1-YELLOW

*2-BLACK

ASSEMBLY NO. 3540042-0100 (YELLOW)
ASSEMBLY NO. 3540042-0200 (BLACK)

D. Kohfeld 2/26/2009 - — ENERGY ABSORPTIOMN SySTEMS. Nc
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ADAEEE) ?rhAO%K OPTION, DWG NO. WAS 4/9/09 A DK [KRM[ MJB —
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TABLE 'L PARTS LIST

ASSEMBLY NO. [TOTAL RAL LENGTH [ *ITEM 1 [ *ITEM 2 | *ITEM 3 | *ITEM 5 |NO. OF BAYS v STOCK NO. DESCRIPTION p
ggjgggg’g;%% 815 5] ? g g 2 ; }»NOT APPLICABLE FOR 69” & 90" OR CZ QG SYSTEMS [ 2760051—0000 | MONORAILONE BAY,QG,G «

- — *
3540060-0300 | 1830 [72.0] 0 ] 0 3 3 2 2760061—0000 MONORAIL, TWO BAYS,Q6,G .
35400600400 | 2745 11081 5 5 1 Y . 3 2760071—0000 MONORAIL, THREE BAYS,QG,C
3540060—0500 | 3660 [144.1 1 0 1 5 5 4 2760041—0000 END CAP,MONORAIL,QG,G 1.00
3540060—0600 | 4575 [180.1 0 1 1 6 6 5 3525300-0000 ANCHOR,MP—3,PT—KIT,3/4X7,VT *
3540060—-0700 | 5490 [216.1 0 0 2 7 7 6 2699571-0000 BOLT,HX,5/8X3 1/2,G5,G 1.00
3540060-0800_| 6405 [252.1 1 0 2 8 8 7 2704141-0000 NUT,HX,5/8,G 1.00
3540060-0900 | 7320 [288.2] 0 1 2 9 9 8 2708231-0000 WASHER,LOCK,5,/8,G 1.00

* SEE TABLE
1369 [53.90] TOTAL RAIL LENGTH
TENSION STRUT OR CZ (SEE TABLE L")
BACKUP ASSEMBLY
| _ _(SeEwNo®S | [ I

NOTE: MONORAIL & BACKUP

| |

|
|
. VAREES: o ‘ ASSEMBLY MUST BE STRAIGHT TO
24 (SHOV%} ! o o] 00000 7 P o 9 ! WITHIN 13mm [0.5"].
36" —& - e e ——————————————_ e ——————————————— i p i
ot o ol 550 59 5ol ! ‘
83" i
|
| | |
? | } |
|
346 [13.63] -\ o 77777777777777777777ﬁ§E7TmT7078ECURELAA(;NMT7077774
40 [1.50] MAXIMUM
JF \ CONCRETE. RECOMMENDED HOLE DEPTH: — S[TUD]HE‘GHT
*MIN. 180 [7.00] THICK, 28 MPa [4000 PSI] REINFORCED PLAN 140 [5.50], FINAL TORQUE TO BE: 165 Nm
o CONCRETE DECK STRUCTURE _FLAN [120 FT LBS] MONORAIL
[ *150 [6.00] MIN. REINFORCED 28 MPa [4000 PSI] P.C
\ CONCRETE PAD. | |
\ 0 *200 [8.00] MIN. NON—REINFORCED CONTINUOUS 28 MPa \
_ [4000 PSI] P.C. CONCRETE ROADWAY, (MEASURING AT 000 -
| f LEAST 3.6 m [12'-0"] WIDE BY 15.24 m [50'~0"] LONG). = $ pp—
= 3 = 8 * 2 Be—m ¢ o fo o8 ‘ /
b ROADWAY

(5) SEE DETAL A _ELEVATION _

NOTES:
- USE MONORAIL(S) (ITEMS 1, 2 AND 3) AS TEMPLATE(S) TO LOCATE MP—3 ANCHOR
BOLTS (ITEM 5), SEE SHEET 2.

DETAIL A

SCALE — 1:8

2. CROSS SLOPE OF PAD SHALL NOT EXCEED 8 % & NOT VARY MORE THAN 2% FROM (W/TENSION STRUT OR CZ BACKUP)
FRONT TO BACK. [
i UNITS OF MEASUREMENT ARE MILLIMETERS [INCHES] UNLESS OTHERWISE NOTED.
* EVERY STUD MUST BE EMBEDDED TO A DEPTH OF 140 [5.5] IF REBAR IS
ENCOUNTERED IN A P.C. CONCRETE PAD, DRILL THROUGH IT. IF REBAR IS
ENCOUNTERED ON A DECK STRUCTURE, ASK PROJECT ENGINEER FOR DIRECTION. ASSEMBLY NO. SEE TABLE L
" FOR CZ SYSTEMS, SEE DRAWING 35-40-24 ALSO. B T
REFERENCES W. Leddington 5/27/09 — ] ENERGY ABSORPTION SYSTEMS, INC.
s ENGINEERING AND RESEARCH DEPARTMENT
e ®
S. Trageser 5/28/09
— e
Revisions Date | Rev.| By |Ckd.|App. M.J. Buehler 5/28/09
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PARTS LIST

CONCRETE BACKUP ASSY (TYP) =N STOCK NO. [ DESCRIPTION REQD
|
‘ ‘ TENSION STRUT OR CZ BACKUP ASSY (TYP) 255 [10.00] (TYP)
BAY SYSTEM 1 BAY SYSTEM
NOT APPLICABLE TO 69” & 90” OR CZ QG SYSTEMS
BAY SYSTEM 2 BAY SYSTEM
BAY SYSTEM 3 BAY SYSTEM
‘ ‘ ITEM 3 ‘
-
= el =] ==
BAY SYSTEM e 4 BAY SYSTEM }L U =
) ITEM 3 LJTEM 1, ) ITEM 3 ITEM 1 ‘
BAY SYSTEM it S 5 BAY SYSTEM | = =

——
ITEM 3 ) ITEM 2 ‘ ITEM 3 . ITEM 2 ‘
=l = EE == lEl‘ m =@ EIE =] m‘
BAY SYSTEM e s ey E———) 6 BAY SYSTEM v === =
ITEM 3 ) ITEM 3 ‘ ITEM 3 ) ITEM 3 ‘
o Bl mg = == lﬁl‘ i B mg o I B o B IEI‘
BAY SYSTEM B B e == 5 e 7 BAY SYSTEM | e B e = = 5=
‘ ITEM 3 ) ITEM 3 LITEM 1, ‘ ITEM 3 ) ITEM 3 _ITEM 1 i
— n
= Elg Fe m oEw om Es =] | | =2 3 = = g Fe m o Ew om g =
BAY SYSTEM e = = B e = 8 BAY SYSTEM L/U == | e ee == § e =
‘ ITEM 3 ) ITEM 3 ) ITEM 2 ‘ ‘ ITEM 3 ) ITEM 3 ) ITEM 2 ‘
o == = =] mg o m oEw om Ee o= =] m‘ \F\H = == = mg o= == | = = m‘
BAY SYSTEM = e e == e = = 9 BAY SYSTEM L = =m=] e = == Ea =

ASSEMBLY NO. (SEE TABLE "L” ON SHEET 1)

o

REFERENCES V. Leddington ”‘5”)27/09 ENERGY ABSORPTION SYSTEMS, INC.
E=EE oA ENGINEERING AND RESEARCH DEPARTMENT
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CAD FILE:
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see NoTE 1 (2)

PARTS LIST

ITEM STOCK NO. DESCRIPTION REQD
1 SEE TABLE A BACKUP,TS,QG,G 1.00
2 2760141-0000 PANEL,SIDE,QG,G 2.00
9 3525300-0000 ANCHOR,MP—3,PT—KIT,3/4X7,VT 3.00
10 2704191-0000 NUT,HX,5/8,G,RAIL 4.00
Il 2699341-0000 BOLT,RAIL,5/8X2,G 4.00
12 2760283-0000 BRACKET,CARTRIDGE SUPPORT,TS B/U 1.00
13 2760294-0000 LOCKING BAR,CARTRIDGE SUPPORT 1.00
TABLE A

ASSY. NO. STOCK NO. DESCRIPTION WIDTH

3540031-0000

2760011-0000 BACKUP,TS,24,QG,G | 610 [24.00]

3540032—-0000

2760021—0000 | BACKUP,TS,30,QG,G | 760 [30.00]

3540033-0000

2760031—-0000 BACKUP,TS,36,QG,G | 915 [36.00]

3540030—0000

2760044—0000 | BACKUP,TS,48,QG,G |1219 [48.00]

NOTES:

1.WHEN TRANSITIONING QUADGUARD SYSTEM TO EXISTING BARRIER
REFER TO THE TRANSITION ASSEMBLY DRAWINGS FOR PROPER USE
OF SIDE PANEL PART NO. 2760141-0000.

ASSEMBLY NO. SEE TABLE A

Revisions Date | Rev.|By [Ckd.|App.
DEC TTEWS 3.5,6,7,&8,A0DED TTEWS 12 & T3,
UPDATED RAIL" END HOLES 10/21/97 €| RGC|KRM| DLJ
REMOVED 1 ANCHOR BOLT & ADDED NOTE 03/19/99 F | LWC| KM | SPT
ADDED 48" ASSY INFO INTO TABLE A 05/04/09 G |RJV|STT| RCB
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CAD FILE:
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FOUR 16mm [#5] REBARS

_TABLE CONCRETE
NO. OF L REBAR IN PAD
BAYS | (PAD LENGTH) | __REQUIRED____|]
[m] 1 [ft—in] | [m] | [ft=in] |m>[YARDS
1 2.74109'-0"1 [14.831148 -8"1 [1.59 [[2 1]
2 2. 74109 -0"1 |14. 831048 -8"1 [1.59 [[2 1]
3 3.66![12-0°1[20. 73/168 -0*1 [1. 82 i[2 4]
4 4,57]015' -0°1[25.50([83 -8"1 [1,97 i[2 6]
5 S. 491018 -0"1|31. 39103 -0’1 [2. 12 I [2 8]
6 6.401021' -0"1|36. 1710118 -8"1[2. 35 1[3. 1]
7 7.321[24' -0"1|42. 061138 -0"1 [2, 51 [3, 3]
8 8. 231027 -0"1| 46, 841153 -8"1 |2, 66 | [3. 5]
9 9. 141030’ -0"1|52. 7310173 =071 [2. 81 (3. 7]

NOTES:

% _ EQUALLY SPACED

© 3 16mm [#5] REBARS

8 5 AT 610 [24.00] CENTERS

Z
} g a g a v |
? J 76 [3.00] ] 76 [3.00]
_SECTION A—-A
"L" (SEE TABLE) A
__| .76 [3.00] 16mm [#5] REBAR AT 610 [24.00] CENTERS A
BEGIN 1575 [62.00] FROM REAR EDGE OF PAD A
T (772 A R i 1 T R a
S (N — I — /-l 3
‘ ‘ ‘ ‘ )
S e e E
O S S SU S NN B N N S A i e
| I R | =
S | — [ [— S S L
1575 [62.00] 76 [3.00]

_PLAN VIEW

PLACE 16mm [#5] REBAR AT 76 [3.00]
FROM EDGE FOR ALL PAD LENGTHS.

| |
1 [

z

vai z Z
4 o 4 a4 == 7 < Aq 4
Z ' g
< ©
28 MPa [4000 P.S.I..] MINIMUM, P.C. CONCRETE PAD a . <
AND ANCHOR BLOCK. 2324 kg/m?® [145 Lbs/CU. FT.] ) P —
4 [Te}
Aq < Y
4 a
F)

SECTION B-B

1. CROSS SLOPE OF PAD SHALL NOT EXCEED 8%, AND NOT VARY MORE THAN 2% FROM FRONT TO BACK.
2. UNITS OF MEASUREMENT ARE MILLIMETERS [INCHES] UNLESS OTHERWISE NOTED.

‘ 1220 [48.03]

Revisions

Date

.| By

REFERENCES . Leodnaton Ta/27/09] | 00— ENERGY ABSORPTION SYSTEMS, INC.
DESIGNED: DATE: ENGINEERING AND RESEARCH DEPARTMENT
e T ®
S. Trageser 5/28/09
i Aop, FFPROVED oATE
M.J. Buehler 5/28/09
R FILE:
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YARDS OF
TABLE CONCRETE
NO. OF U REBAR IN'PAD
BAYS | (PAD LENGTH) | __REQUIRED____|
[m] 1 [ft=in] | [m] | [fi-in] |m> [YARDS?]
I | 2741901 [14.831148' -8"1 | 0.7 110.9]
2 |2 7419 -0"1 [14.831148' 8’1 | 0.7 i1[0.9]
3 [ 3661012 -0°1]20. 731168 -0"1 | 0.9 |1 2]
4 | 4570115 -0"1]25.501183' -8’1 | 1.2 I[L 5
5 | 5491018 —0°1]31.3910103' 0°1| 1.4 ILL 8
6 | 6.40121'-0°1|36, 17,0118 8"1| 1.6 i(2 1]
7 | 7.300(e4 -0"1]42.06]0138 0°1| 1.8 (2 4]
8 8 231027/ -0"1|46,8410153'-8"1 | 2.1 [[2 7] "L” (SEE TABLE) A
9 |9 141130 -0"1|52. 7310173’ 0’1 ] 2.3 |[3. 0]
|76 [3.00] 16mm [#5] REBAR AT 610 [24.00] CENTERS ¢ QUADGUARD PAD
BEGIN 1575 [62.00] FROM REAR EDGE OF PAD = C
\ | \ | \ =
- - - T T T T T 7 e T T T T o
‘ | ! ‘ ! ‘ o
S B e %
—_ FOUR 16mm [#5] REBARS ! ! ! ! ! ! 5
8 EQUALLY SPACED i—ff—~—ff—"—ff—~i—ff—~—iff—~—fif—ff—ffi—ff—ff—iff—ff—ff N
N —
z - 16mm [#5] REBARS 4_ 1 1 1 1 ! !
Z [AT 610 [24.00] CENTERS el b S o D
2 '
£¢ I 1575 [62.00]
™ PLAN VIEW O
< 76 [3.00] 76 [3.00] PLACE 16mm [#5] REBAR AT 76 [3.00]
— — FROM EDGE FOR ALL PAD LENGTHS.
SECTION C—C

| |
1 [

< |

NOTES:

1. CROSS SLOPE OF PAD SHALL NOT EXCEED 8% AND NOT VARY MORE THAN 2% FROM FRONT TO
BACK.

2. TO PREVENT SLIDING DURING AN IMPACT, PAD MUST BE INSTALLED AGAINST OR TIED TO AN EXISTING
STRUCTURE. OTHERWISE ADDITIONAL BELOW GRADE SUPPORTS MUST BE ADDED AS DETERMINED
NECESSARY BY THE PROJECT ENGINEER.

3. UNITS OF MEASUREMENT ARE MILLIMETERS [INCHES] UNLESS OTHERWISE NOTED.

/2/8 MPa [4000 P.S..] MINIMUM, P.C. CONCRETE PAD
AND ANCHOR BLOCK. 2324 kg/m?® [145 Lbs/CU. FT]

SECTION D-D

[

[8.00]

203

REFERENCES

Revisions Date | Rev.|By [Ckd.|App.

B i
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E
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