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END OF EXISTING OR NEW GUARDRAIL

STD GUARDRAIL MOUNTING HARDWARE

GUARDRAIL POST & BLOCKOUT

BRAKE/TENSION SUPPORT

PANEL, FENDER

�"` x 1�", HEX BOLT, G5, G

�" HEX NUT, G, RAIL

3

4

5

6

7

8

9

10

1

1

12

13

14

1.

2.

3.

4.

5.

6.

7.

NOTES:

PLACEMENT OF FOUNDATION TUBE ANCHOR IS CRITICAL.

REFER TO DETAILED INSTRUCTIONS ON INSTALLATION

DRAWING.

NUT TO BE HAND TIGHT.

TORQUE NUTS TO 100%%p10 FT-LBS

DISASSEMBLY OF EXISTING GUARDRAIL NOT NECESSARY.

SEE BRAKEMASTER INSTALLATION MANUAL FOR REQUIRED

POST HOLE LOCATIONS.

POSTS AND BLOCKOUTS MAY BE WOOD OR STEEL.

THIS POST MAY NOT BE REQUIRED. SEE ROADWAY AUTHORITY

REQUIREMENTS.

FENDER PANEL AND NOSE CUT AWAY

TO SHOW INNER ASSEMBLY 

SEE FRONT SECTION ASSEMBLY

ATTACHMENT DETAILS

THIS BOLT IS USED TO

ATTACH THE NOSE SEE

FRONT SECTION ASSEMBLY

(BRAKEMASTER TERMINAL SYSTEM)

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

JOHN A. KLEMUNES

60728

12-31-12

J
O

H
N

 A
. 

K
L

E
M

U
N

E
S

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T

 R
E

V
I
S

I
O

N

S
T

A
T

E
 O

F
 C

A
L

IF
O

R
N

IA
  

- 
 D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D

P
R O F ESS I O N

A
L

E
N

G
I

N
E

E
R

S

T
A

T
E

OF CAL IFOR N
IA

REGISTERED CIVIL ENGINEER

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
1
:
3
1

1
2

-
J
U

C
H

E
C

K
E

D
 B

Y

C
A

L
C

U
L

A
T

E
D

-

D
E

S
I
G

N
E

D
 B

Y
R

E
V

I
S

E
D

 B
Y

D
A

T
E

 R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T

 F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

R

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

R

0
0

-
0

0
-
0

0

USERNAME => s1098

DGN FILE => a0e613ga

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1455 PROJECT NUMBER & PHASE 10000204421BORDER LAST REVISED 7/2/2010

SAN JOAQUIN COUNCIL

OF GOVERNMENTS

555 E. WEBER AVE.

STOCKTON, CA 95202

J
O

H
N

 G
R

E
E

N

2/23/12

10 SJ 99 6.9/10.6 130 639

6-11-12



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

STRAP, TRANSITION

STRAP, SOLID

PANEL, FENDER

�"` x 1�" HEX BOLT, G5, G

�" HEX NUT, G, RAIL

�"  x 1�" FLAT WASHER, G

NOSE, BRS

BREAKAWAY ARM

�" x 28" THREADED ROD, G5, G

�" HEX NUT, G, GR DH

�" x 1�" FLAT WASHER, G

�"` x 1�" HEX BOLT, G5, G

�" HEX NUT, G, RAIL

�" x 2�" FLAT WASHER, G

BRAKE ASSEMBLY

CABLE ASSEMBLY, 2 STUD ENDS

�" x 3" x 3" BAR WASHER, G

�" x 8" x 8" BAR WASHER  

�" x 1�" FLAT WASHER, G

STRAP, LAMINATED

ANCHOR, EMBEDDED, WITH DECAL

SUPPORT, WOOD, 1" x 4" x 48"

�"` x 1�" HEX BOLT, G2, P

WASHER, FLAT, �" x 1�", G

�" HEX NUT, P

LEGEND:

13

13

12

12

20

3

PANEL/STRAP ASSEMBLY

20

21

22
23

24

25

1.

2.

3.

4.

NOTES:

POSITION FASTENERS IN LANCED PANEL KNOCK-OUT.

FORM FROM FLAT IN FIELD.

ATTACH ITEMS 2 TO ITEM 1 AS SHOWN PRIOR

INSTALLATION, REMOVE AFTER CONCRETE HAS SET.

NOTE DIRECTION OF ANCHOR: SEE DECAL.

1

4

4

4

4

5

5

5

5

3

2

6

6

S

E

E

 

N

O

T

E

 

1

S

E

E

 

N

O

T

E

 

1

TRANSITION STRAP ASSEMBLY

NOTE: PROPER PLACEMENT OF THIS ASSEMBLY IS CRITICAL TO THE FINAL

ASSEMBLY OF THE SYSTEM. READ AND FOLLOW THE INSTALLATION

INSTRUCTIONS.

EMBEDDED ANCHOR ASSEMBLY

2322

21

5
’
-
0
"

24"` HOLE

24

SEE DETAIL A

SIDE VIEW

DETAIL A

6
"

24

23

25

22

21

22SEE NOTE 3

2

4

"

`
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S

E

E

 

N
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E

 

4

5
’
-
0
"

HAZARD

11�"71"

15

16

BRAKE SPACER

OUT OF VIEW

16

1

8

17

19

16

1516

CABLE/BRAKE ASSEMBLY

BREAKAWAY ASSEMBLY

DELINEATION SHOULD BE ADDED

TO THE NOSE AS REQUIRED BY

LOCAL POLICIES. MAXIMUM

WEIGHT TO BE ADDED: 7 LBS.

7 SEE NOTE 2
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C-54

CONSTRUCTION DETAILS

NO SCALE

(BRAKEMASTER TERMINAL SYSTEM)

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

JOHN A. KLEMUNES

60728

12-31-12

J
O

H
N

 A
. 

K
L

E
M

U
N

E
S

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T

 R
E

V
I
S

I
O

N

S
T

A
T

E
 O

F
 C

A
L

IF
O

R
N

IA
  

- 
 D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D

P
R O F ESS I O N

A
L

E
N

G
I

N
E

E
R

S

T
A

T
E

OF CAL IFOR N
IA

REGISTERED CIVIL ENGINEER

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
1
:
3
1

1
2

-
J
U

C
H

E
C

K
E

D
 B

Y

C
A

L
C

U
L

A
T

E
D

-

D
E

S
I
G

N
E

D
 B

Y
R

E
V

I
S

E
D

 B
Y

D
A

T
E

 R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T

 F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

R

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

R

0
0

-
0

0
-
0

0

USERNAME => s1098

DGN FILE => a0e613ga

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1455 PROJECT NUMBER & PHASE 10000204421BORDER LAST REVISED 7/2/2010

SAN JOAQUIN COUNCIL

OF GOVERNMENTS

555 E. WEBER AVE.

STOCKTON, CA 95202

J
O

H
N

 G
R

E
E

N

2/23/12

10 SJ 99 6.9/10.6 131 639

6-11-12



AB350 PORTABLE CONCRETE BARRIER ATTACHMENT ASSEMBLY

ISOMETRIC

EXPLODED ISOMETRIC

PLAN

1 2 6 5 4 4 4

2’-0�"

4’-7�"

1
’
-
5
�
"

2
’
-
8
�
"

1’-2�"

32’-0�"

30’-5�"

ELEVATION

32’-2�"

 

30’ FROM Beg OF Conc BARRIER

Conc BARRIER SEE ANGLE

BRACKET DETAIL

SEE NOTE 3

SEE DETAIL A

(MIDPOINT OF THIRD STANDARD

12’ SEGMENT, Min)

B
E

G
I
N

N
I
N

G
 O

F

L
E

N
G

T
H

 O
F

 N
E

E
D 5^ T0 NEAR

SIDE TRAFFIC

LANE

1
:1

0
 O

R
 F

L
A

T
T

E
R

10’-0" Min

FLAT

APPROACH

TRAFFIC

FLARE 1:15 OR FLATTER 

ETW

7

8

9

12

11

10

ABSORB 350 CRASH CUSHION

3

DETAIL A
1

2

3

4

5

6

LEGEND:

ABSORB 350 END ASSEMBLY

ABSORB 350 ELEMENT TYPE A

TRANSITION BARRIER

ABSORB 350 ELEMENT TYPE B

ABSORB 350 ELEMENT TYPE A1

ABSORB 350 ELEMENT TYPE B1

ABSORB 350 NOSE ASSEMBLY

ADAPTER HINGE WLDMT AB350

STRAP RIGHT ADAPTER ABSORB 350

STRAP LEFT ADAPTER ABSORB 350

ADAPTER TAPERED ABSORB 350

PORTABLE CONCRETE BARRIER 

ABSORB ADAPTER HARDWARE KIT

7

8

9

10

11

1

2

T
R

Y
 V

. 
K

H
O

U

CONSTRUCTION DETAILS

(ABSORB 350)

NO SCALE C-55

1.

2.

3.

4.

NOTES:

CRASH CUSHION TO BE ASSEMBLED AND INSTALLED IN ACCORDANCE

WITH THE MANUFACTURER’S SPECIFICATIONS AND RECOMMENDATIONS.

FOR CONFIGURED APPLICATION, USE (2) ANGLE BRACKETS TO PROVIDE

5^ ANGLE. DO NOT USE MIDDLE PIN.

ABSORB 350 DOES NOT REQUIRE ATTACHMENT TO FOUNDATION. THE

SYSTEM CAN BE LOCATED ON FIRM SOIL, STABLE BASE, ASPHALT,

OR CONCRETE SURFACES WITH CROSS SLOPE 1:10 OR FLATTER.

THICKNESS OF WELD TO BE EQUAL TO THE THINNER OF TWO PIECES

BEING JOINED. WELD TO BE ALL AROUND UNLESS OTHERWISE SPECIFIED.
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7

8

9

10

11

1

2

13

14

15

16

17

18

19

20

21

2

2

23

24

25

26

27

28

2�" 

2�"

4�"

5�"

�
"

2
�
"

�
"

2�"

�"`

2
�
"

�" R

ANGLE BRACKET

NOTES:

1. PARTS TO BE HOT DIPPED GALVANIZED PER

ASTM A123.

2. THICKNESS OF WELD TO BE EQUAL TO THE

THICKNESS OF TWO PIECES BEING JOIN.

WELD TO BE ALL AROUND UNLESS OTHERWISE

SPECIFIED. 

ABSORB 350 ELEMENTS

65

2

1

2’-11�"

3’-3�"

2’-8�"

4

ELEMENT TYPE A

2’-0"

2
’
-
8

"

65

3’-3�"

2’-8�"

1’-6�"

2

1

2’-11�"

4

CUT HOLE

ELEMENT TYPE B

3’-3�"

2’-8�"

2

1

2’-11�"

4

ELEMENT TYPE B1

16 17 18

7 8

3

10

12

15

11

12

10

13

NOSE ASSEMBLY

13

1.

NOTE:

INSTALL TIE WRAP SO JOINT

IS INSIDE BARRIER AND CAP

ITEM 5 CAN LAY ON TOP OF

THE ELEMENT ITEM 1 WHEN

NOT IN HOLE

1
’
-
1

1
�
"

1’-8�"

4’-9�"

21

2513

542

7

23

INSTALL ANCHOR BOLTS

INTO Exist BARRIERPLAN

2
"

1
’
-
9
"

Exist BARRIER

22

26

242

8

54

20

54

19

ELEVATION

PORTABLE CONCRETE BARRIER ADAPTER 

1

2

3

4

5

6

LEGEND:

POLY BARRIER

HINGE ASSEMBLY

ABSORD 350 ELEMENT ASSEMBLY

LINK HINGE LOCKING PIN ASSEMBLY

CAP-WIDE FLANGED, TAPERED

TIE WRAP TYTON HELLERMAN

ABSORB 350 NOSE WELDED ASSEMBLY

ABSORB 350 ELEMENT

ABSORB 350 NOSE COVER

�" x 1�" HEX HEAD SCREW, PLATED

GRADE 6 PLATED 

�" NYLOCK  NUT

HINGE TIE STRAP

HINGE-PIN ASSEMBLY 

NOSE COVER PIECE WARNING LABEL

�" x 14" STAINLESS STEEL SELF

TAPPING SCREW

�" EYE BOLT

�" HEX NUT

�" WASHER

ADAPTER HINGE PLATE

STRAP LEFT ADAPTER 

STRAP RIGHT ADAPTER

�" x 4�" CONCRETE ANCHOR BOLT

EYEBOLT

�" HEX NUT, HOT DIPPED GALV

ABSORB 350 ANCHOR BOLT

ABSORB 350 ADAPTER TAPERED

�" FLAT WASHER

�" FLAT WASHER

T
R

Y
 V

. 
K

H
O

U

CONSTRUCTION DETAILS

(ABSORB 350)

NO SCALE C-56

65

3’-3�"

2’-8�"

1’-6�"

CUT HOLE

2

1

2’-11�"

4

ELEMENT TYPE A1
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LEGEND:

1

2

3

5

4

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

QUADGUARD CARTRIDGE

DIAPHRAGM ASSEMBLY

FENDER PANEL ASSEMBLY

MONORAIL ASSEMBLY

NOSE ASSEMBLY

BACKUP

EXTRA WIDE DIAPHRAGM ASSEMBLY

�" LOCK WASHER, G

�"` x 2" HEX BOLT, G8, G

MONORAIL GUIDE, QG, G

�" HEX NUT, G, GR DH

BRACKET, CARTRIDGE SUPPORT, DIAPHRAGM

HINGE PLATE, FENDER PANEL, QG, G

�"` x 4" HEX BOLT, G5, G

�" HEX NUT, G

�" LOCK WASHER, G

MUSHROOM, WASHER, QG, G

�" x 8�" SCREW, FL, ,G8, G, SOCKET

1�" OD x �" x 6" SPRING, DIE

�" HEX NUT, G, RAIL

�"` x 2" BOLT, RAIL, G

MONORAIL, TWO BAYS, QG, G

MONORAIL, THREE BAYS, QG, G

MONORAIL, END CAP, QG, G

�"` x 7" MP-3 ANCHOR, PT-KIT, VT

�"` x 3�" HEX BOLT, G5, G

�" HEX NUT, G

�" LOCK WASHER, G

22

23

24

25

26

27

28

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

JOHN A. KLEMUNES

60728

12-31-12

CONSTRUCTION DETAILS

NO SCALE C-57
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MONORAIL ASSEMBLY

15’-6�"

 

ITEM 1

 

ITEM 2

 

4’-6"

 BACKUP

ASSEMBLY

PLAN

(TYPICAL 6 BAY ASSEMBLY)

ELEVATION

22

NOTE: MONORAIL AND BACKUP ASSEMBLY MUST BE STRAIGHT TO

WITHIN 6".

2225

SEE DETAIL A

SECURE MONORAIL TO

Conc, HOLE DEPTH 5�",

FINAL TORQUE TO BE

120 ft lb6" Min Reinf

4000 psi PCC

Conc PAD1’-1�"

282726

24

2423

23

1
�
"
 
M

a
x

 
S

T
U

D

H
E

I
G

H
T

DETAIL A

MONORAIL

ROADWAY

25

TRAFFIC

TRAFFIC

10%
%

d

20’-8"

EFFECTIVE LENGTH

22’-1"

SYSTEM LENGTH

4"

1
0
’
-
6
"

S
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S
T

E
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PLAN

4000 psi Min, PCC Conc

PAD AND ANCHOR BLOCK,

145 LB/CF

#5 REBAR @ 24" C-C

A

A

B B

SECTION B-B

6
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M
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3" Clr

Typ#5 REBAR

@ 24" C-C

#5 REBAR

SECTION A-A
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FENDER PANEL
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DIAPHRAGM

UNDERLYING PANEL

(SEE NOTE 7)

DIAPHRAGM OR

BACKUP

PLAN
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20SEE NOTE 8

(TWO FENDER PANEL ASSEMBLIES REQUIRED PER BAY)
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED
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RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1455 PROJECT NUMBER & PHASE 10000204421BORDER LAST REVISED 7/2/2010

SAN JOAQUIN COUNCIL

OF GOVERNMENTS

555 E. WEBER AVE.

STOCKTON, CA 95202

7.

8.

9.

10.

11.

UNDERLYING PANEL IS A FENDER PANEL IF ATTACHED

TO A DIAPHRAGM. UNDERLYING PANEL IS A BACKUP SIDE

PANEL, EXTENSION PANEL OR TRANSITION PANEL IF

ATTACHED TO THE BACKUP.

TIGHTEN NUT UNTIL IT REACHES END OF THREADS.

USE MONORAIL(S) (ITEMS 22 AND 21) AS TEMPLATES TO

LOCATE MP-3 ANCHOR BOLTS (ITEM 25).

CROSS SLOPE OF PAD SHALL NOT EXCEED 8% AND NOT

VARY MORE THAN 2% FROM FRONT TO BACK.

EVERY STUD MUST BE EMBEDDED TO A DEPTH OF 5�".

IF REBAR IS ENCOUNTERED IN A PCC CONCRETE PAD,

DRILL THROUGH IT. IF REBAR IS ENCOUNTERED ON

A DECK STRUCTURE, ASK PROJECT ENGINEER FOR

DIRECTION.

1.

2.

3.

4.

5.

6.

NOTES:

MANUFACTURER RECOMMENDS REMOVAL OF ALL CURBS AND

ISLANDS, TO ENSURE PROPER IMPACT PERFORMANCE.

PROVISION SHALL BE MADE FOR REAR FENDER PANELS

TO SLIDE REARWARD UPON IMPACT 2’-6" MINIMUM.

6" MINIMUM REINFORCED 4000 PSI PCC CONCRETE PAD

OR 8" MINIMUM NON-REINFORCED 4000 PSI PCC CONCRETE

ROADWAY, MEASURING AT LEAST 12’-0" WIDE x 50’-0" LONG. 

SEE SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF

ITS IMPACT PERFORMANCE CHARACTERISTICS AND DESIGN

LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN SITE.

WHERE NECESSARY, THE CONTRACTOR SHALL SUPPLY AN

ADEQUATE TRANSITION FROM THE SYSTEM TO THE OBJECT

BEING SHIELDED.

FINAL ALIGNMENT OF THE SYSTEM RELATIVE TO ROADWAY TO

BE DETERMINED BY RESIDENT ENGINEER.

TENSION STRUT AND CONCRETE PAD
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O

H
N
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R

E
E

N

(QUADGUARD 10 DEGREE SYSTEM)

2/23/12

10 SJ 99 6.9/10.6 134 639

6-11-12



HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

JOHN A. KLEMUNES

60728

12-31-12

CONSTRUCTION DETAILS

NO SCALE C-58
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N
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. 

K
L

E
M

U
N

E
S

35

1.

2.

3.

4.

5.

NOTES:

THE TOP AND BOTTOM HOLES OF NOSE COVER ARE

SLOTTED TO PROVIDE ADJUSTMENT. ADJUST NOSE

TO ALIGN WITH FENDER PANEL THEN TORQUE ALL

SIX NUTS TO 25 FT-LB. SEE DETAIL "A".

BEND BRACKETS AT LONG SLOTS TO DESIRED ANGLE

AND USE ITEM 5 AS NECESSARY TO ACHIEVE BEST

FIT OF NOSE.

WHEN TRANSITIONING QUADGUARD SYSTEM TO

EXISTING BARRIER REFER TO THE TRANSITION

ASSEMBLY DRAWINGS FOR PROPER USE OF SIDE

PANEL, ITEM 2, AND DIAGONAL BRACES, ITEMS 21

AND 22.

ALL HOLES AND SLOTS IN BASE OF BACKUP TO

CONTAIN MP-3 ANCHORS, EXCEPT WHERE NOTED.

ASSEMBLE ITEMS 30 WITH FASTENERS AS SHOWN.

NOSE ASSEMBLY

1

2

2

2
2

3

3

3

4

4

5

5

6

7
8

8

5 SEE NOTE 2

STEP 4STEP 3

STEP 1

STEP 2

DETAIL "A"

PLACE A BOARD OVER THE

FIRST TWO DIAPHRAGMS

AS SHOWN TO FACILITATE

PROPER ALIGNMENT OF

NOSE

TIGHTEN NUTS TO

25 ft-lb AFTER

ALIGNING NOSE AS

SHOWN

STEP 1

STEP 2

STEP 3

STEP 4

ATTACH PULLOUT BRACKETS TO DIAPHRAGM.

 

BOLT NOSE ATTACHMENT BRACKET BETWEEN

HINGE AND FENDER PANEL. RAIL BOLTS AND

RAIL NUTS FOR UPPER AND LOWER HOLES ARE

SUPPLIED WITH THE FENDER PANEL ASSEMBLY.

ATTACH FENDER PANEL ASSEMBLY TO

DIAPHRAGM. SEE FENDER PANEL ASSEMBLY.

BOLT NOSE WRAP TO NOSE ATTACHMENT

BRACKET. SEE NOTES 1 AND 2.
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363738
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EXTRA WIDE DIAPHRAGM ASSEMBLY
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.
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RELATIVE BORDER SCALE

IS IN INCHES
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UNIT 1455 PROJECT NUMBER & PHASE 10000204421BORDER LAST REVISED 7/2/2010

SAN JOAQUIN COUNCIL

OF GOVERNMENTS

555 E. WEBER AVE.

STOCKTON, CA 95202

LEGEND:

1

2

3

5

4

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

NOSE WITH ADJUSTABLE SUPPORT BRACKET, QG

�"` x 1�" HEX BOLT, G5, G

�" HEX NUT, G, RAIL

BRACKET, PULLOUT, QG

�" x 1�" FLAT WASHER, G

�"` x 2" HEX BOLT, G2, G

�" x 1�" x 2" BAR WASHER, WITH HOLES

BRACKET, NOSE ATTACHMENT, QG, WIDE

BACKUP, TS, 120, QG WIDE, CENTER SECTION

PANEL, SIDE, QG WIDE, G

�"` x 3�" HEX BOLT, G2, G ALL THREAD

�" HEX NUT, G

�" LOCK WASHER, G

�"` x 7" MP-3 ANCHOR, PT-KIT, VT

�" HEX NUT, G, RAIL

�"` x 2" BOLT, RAIL, G

�"` x 4" HEX BOLT, G5, G

�" LOCK WASHER, G

�" HEX NUT, G

HINGE PLATE, FENDER PANEL, QG, G

12 GA TEL ST 1�" x 1�" x 10" LONG, H4S, G

12 GA TEL ST 2" x 2" x 10" LONG, H2S, G

BRACKET, CARTRIDGE SUPPORT, TS B/U

LOCKING BAR, CART SUPPORT, QG

BACKUP, TS, 120, QG WIDE, Rt SECTION

BACKUP, TS, 120, QG WIDE, Lt SECTION

�"` x 2" BOLT, G

�" x 1�" FLAT WASHER, G

EXTRA WIDE, DIAPHRAGM, QG, 1153, G

RAIL GUIDE, REACT, G

�"` x 4" HEX BOLT, G5, G

�" HEX NUT, GRDH

�" LOCK WASHER, G

BRACKET, CARTRIDGE SUPT, DIA, FOLDED, QG, G

HINGE PLATE, FENDER PANEL, QG, G

�"` x 4" HEX BOLT, G5, G

�" LOCK WASHER, G

�" HEX NUT, G

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

DELINEATION SHOULD BE

ADDED TO THE NOSE AS

REQUIRED BY CALIFORNIA

MUTCD, MAX WEIGHT

TO BE ADDED 7 lb
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.
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-
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DGN FILE => a0e613ga

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1455 PROJECT NUMBER & PHASE 10000204421BORDER LAST REVISED 7/2/2010

SAN JOAQUIN COUNCIL

OF GOVERNMENTS

555 E. WEBER AVE.

STOCKTON, CA 95202

MONORAIL ASSEMBLY

SEE DETAIL A

19 17 17
17 16

20 21 22

18

ELEVATION

PLAN

(TYPICAL 7 BAY ASSEMBLY)

2/23/12

JOHN A. KLEMUNES

60728

12-31-12

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

CONSTRUCTION DETAILS

NO SCALE C-59
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CHAIN TABS

12

VIEW BACK SIDE

(DIAPHRAGMS Nos. 1 AND 2)

VIEW FRONT SIDE

(DIAPHRAGM No. 4, DIAPHRAGM No. 3

ONLY HAS CHAIN TABS ON THE BACK SIDE)
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DIAPHRAGM ASSEMBLY

4000 psi Min, PCC Conc

PAD AND ANCHOR BLOCK,

145 LB/CF
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� QUADGUARD

  PAD

#5 REBAR @ 24" C-C

PLAN

3" Clr

Typ A
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SECTION B-B
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B

(QUADGUARD ELITE SYSTEM)

3" Clr
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SECTION A-A
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DETAIL A
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SEE NOTE 3

3 57
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PLAN

(LEFT SIDE)

ELEVATION

TRAFFIC

TRAFFIC

6

QEN

2’-1"

SEE NOTE 2

SEE NOTE 5
6

QE1 QE1QE1QE2 QE2

CONCRETE PAD

1.

2.

3.

4.

5.

6.

NOTES:

MANUFACTURER RECOMMENDS REMOVAL OF ALL CURBS AND

ISLANDS, TO ENSURE PROPER IMPACT PERFORMANCE.

PROVISION SHALL BE MADE FOR REAR FENDER PANELS

TO SLIDE REARWARD UPON IMPACT 2’-1" MINIMUM.

6" MINIMUM REINFORCED 4000 PSI PCC CONCRETE PAD

OR 8" MINIMUM NON-REINFORCED 4000 PSI PCC CONCRETE

ROADWAY, MEASURING AT LEAST 12’-0" WIDE x 50’-0" LONG. 

SEE SYSTEM PRODUCT MANUAL FOR A DESCRIPTION OF

IMPACT PERFORMANCE CHARACTERISTICS AND DESIGN

LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN SITE.

FOR PROPER IMPACT PERFORMANCE, THE UNIT MUST BE

RESTORED TO ITS ORIGINAL LENGTH AFTER EACH IMPACT.

WHERE NECESSARY, THE CONTRACTOR SHALL SUPPLY AN

ADEQUATE TRANSITION FROM THE SYSTEM TO THE OBJECT

BEING SHIELDED.

7.

8.

9.

10.

FINAL ALIGNMENT OF THE SYSTEM RELATIVE TO

ROADWAY TO BE DETERMINED BY RESIDENT ENGINEER.

USE MONORAIL(S) (ITEMS 16 AND 17) AS TEMPLATES

TO LOCATE MP-3 ANCHOR BOLTS (ITEM 19).

CROSS SLOPE OF PAD SHALL NOT EXCEED 8% NOR

VARY MORE THAN 2% FROM FRONT TO BACK.

EVERY STUD MUST BE EMBEDDED TO A DEPTH OF

5�". IF REBAR IS ENCOUNTERED IN A PCC

CONCRETE PAD, DRILL THROUGH IT. IF REBAR IS

ENCOUNTERED ON A DECK STRUCTURE, ASK PROJECT

ENGINEER FOR DIRECTION.

FOUR #5 REBAR

EQUALLY SPACED

LEGEND:

1

2

3

5

4

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

QUADGUARD ELITE CYLINDER

DIAPHRAGM ASSEMBLY

FENDER PANEL ASSEMBLY

MONORAIL ASSEMBLY

NOSE ASSEMBLY

BACKUP

HIT INDICATOR

�" LOCK WASHER, G

�"` x 2" HEX BOLT, G8, G

MONORAIL GUIDE, QG, G

�" HEX NUT, G, GR DH

HINGE PLATE, FENDER PANEL, QG, G

�"` x 4" HEX BOLT, G5, G

�" HEX NUT, G

�" LOCK WASHER, G

MONORAIL, ONE BAY, QG, G

MONORAIL, THREE BAYS, QG, G

MONORAIL, END CAP, QG, G

�"` x 7" MP-3 ANCHOR, PT-KIT, VT

�"` x 3�" HEX BOLT, G5, G

�" HEX NUT, G

�" LOCK WASHER, G22
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1’-1�"

SECURE MONORAIL TO

Conc, HOLE DEPTH 5�",

FINAL TORQUE TO BE

120 ft lb

17 16 18

TENSION

STRUT

BACKUP

ASSEMBLY

6
’
-
1
1
"

 

NOTE:

7" MINIMUM REINFORCED 4000 PSI  CONCRETE DECK

STRUCTURE, OR 6" MINIMUM REINFORCED 4000 PSI

PCC CONCRETE PAD, OR 8" MINIMUM NON-REINFORCED

CONTINUOUS 4000 PSI PCC CONCRETE ROADWAY.

NOTE: MONORAIL AND BACKUP ASSEMBLY

MUST BE STRAIGHT TO WITHIN 0.5".
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�"` x 2" BOLT, RAIL, G

�"` x 4" HEX BOLT, G5, G
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BE CENTERED ON TOP SURFACE OF DIAPHRAGM.

ATTACH HIT INDICATOR TO FIRST DIAPHRAGM.

OPTION 1: MATCH DRILL TWO �"` HOLES

AS NEEDED IN DIAPHRAGM. USE

TO ATTACH BRACKET.

OPTION 2: USE SELF DRILLING TAP SCREWS

ALONG WITH FLAT WASHER    

TO ATTACH BRACKET.

ROTATE HIT INDICATOR TO HORIZONTAL POSITION

AND BEND TRIGGER CLIP AROUND TOP OF SECOND

DIAPHRAGM

2/23/12

JOHN A. KLEMUNES

60728

12-31-12

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

CONSTRUCTION DETAILS

NO SCALE C-61

12

14

15

17

OR

16

13

SEE STEP 2 

OPTION 2

3

6

5

BAY  ASSEMBLY

2 4

6

5

SEE NOTES

1 AND 2

SEE DETAIL A AND

NOTES 1 AND 2

QE1

DETAIL A

DIAPHRAGMS 6 AND 7 DIAPHRAGM 4DIAPHRAGM 5

BACKUP

DIAPHRAGM 3

6

4
5

2

4

2SEE DETAIL A AND

NOTES 1 AND 2

6

4
5

3

4

2SEE DETAIL A AND

NOTES 1 AND 2

6

4
5

3

4

3

ORQE2
QE1

OR QE2
QE1

QE1QE2 QE1

QE2

SEE DETAIL A AND

NOTES 1 AND 2

QE1

1

8
9

7

8

9

8

1

11
1

8
10

8

1

9

8
10

DIAPHRAGM 3 DIAPHRAGM 2 DIAPHRAGM 1

REAR REARREAR

 

2120

18 20

19

19

20

20

21

18

CHAIN ASSEMBLY

ELEVATION

PLAN

HIT INDICATOR

(QUADGUARD ELITE SYSTEM)

J
O

H
N

 G
R

E
E

N

K
E

L
L

Y
 B

U
R

K
E

1.

2.

NOTES:

REMOVE ALL SLACK IN CABLE (ITEM 5) PRIOR TO

TIGHTENING THE CABLE CLAMPS (ITEM 6).

TORQUE THE CABLE CLAMPS (ITEM 6) TO 50 FT-LBS. 

DRAW DOWN BOTH NUTS EVENLY.

LEGEND:

1

2

3

5

4

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

BUMPER ASSEMBLY, QG

CYLINDER ASSEMBLY, ELITE, QE1

CYLINDER ASSEMBLY, ELITE, QE2

CABLE JACKET TUBE

 

CYLINDER RETAINER CABLE ASSEMBLY

 

�" WIRE ROPE, CLAMP

�"` x 2" HEX BOLT, G2, G

�" x 1�" FLAT WASHER, G

�"` HEX NUT, G

�"` x 5" HEX BOLT, G2, G

HIT INDICATOR BRACKET

HIT INDICATOR, LMC/ELITE

�"` x 1" HEX BOLT, G

�" LOCK WASHER, G

�" HEX NUT, G

�" x 1" HWH SCREW, SELF DRILL/TAP, COATED

�" x 1" FLAT WASHER, G

�" CHAIN , GRADE 40, 31 , G

�"` x 2" HEX BOLT, G

�" x 1�" FLAT WASHER, G

�" HEX NUT, G

J
O

H
N

 A
. 

K
L

E
M

U
N

E
S

10 SJ 99 6.9/10.6 138 639

6-11-12



F
P

V
C

V
C

V
C

V
C

V
C

V
C

V
C

V
C

V
C

C

C

C

C

9
360

1
2 3 4

365
6

7

8

9

370

1

C

C

C

C

HDR ENGINEERING, INC.

2365 IRON POINT ROAD

SUITE 300

FOLSOM, CA 95630-8709

JOHN A. KLEMUNES

60728

12-31-12

J
O

H
N

 A
. 

K
L

E
M

U
N

E
S

C
D C
D

TEMPORARY WATER

POLLUTION CONTROL

WPC-1

M
A

T
C

H
 L

I
N

E
 S

E
E

 S
H

E
E

T
 W

P
C

-
2

LEGEND:

BUTTON AVENUE

SB OFF-RAMP

NB ON-RAMP

NOTE:

FOR ACCURATE RIGHT OF WAY DATA, CONTACT
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