


The QuadGuard® M10 has been tested pursuant to American Association of State Highway and 
Transportation Officials (“AASHTO”) Manual for Assessing Safety Hardware (“MASH”) 
specifications. The QuadGuard® M10 has been deemed eligible for federal-aid reimbursement on 
the National Highway System by the Federal Highway Administration (“FHWA”). 

Product Description 
Assembly Manual 

 

 
15601 Dallas Parkway 

Suite 525 
Addison, Texas 75001 

QuadGuard®  M10  610mm 24” 

Important:

Warning:  The distributors, owners, contractors, lessors, and lessees are 
RESPONSIBLE for the assembly, maintenance, and repair of the 
QuadGuard® M10. Failure to fulfill these RESPONSIBILITIES could result 
in serious injury or death.
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Customer Service Contacts 

Important Introductory Notes 

Important: DO NOT

 

Ingal Civil Products  



Safety Symbols 

 Symbol Meaning

Safety Alert Symbol:

Warning:

Important:  

Safety Rules for Assembly 
* Important Safety Instructions * 

Warning:  

Warning:

Warning:
strictly 

prohibited



Limitations and Warnings 

These AASHTO directed tests are not intended to represent the performance of systems 
when impacted by every vehicle type or every impact condition existing on the roadway. 
This system is tested only to the test matrix criteria of MASH as approved by FHWA. 

Warning: 

Warning:

Test Level 3:  100 kph
Test Level 2:  70 kph 



System Overview 

Impact Performance 

Inspect Shipping 

Important:

Warning: 

Important:  Trinity Highway makes no recommendation whether use or 
reuse of any part of the system is appropriate or acceptable following an 
impact.  It is the sole responsibility of the project engineer to make that 
determination.  It is critical that you inspect this product after assembly is 
complete to make certain that the instructions provided in this manual have 
been strictly followed. 

Warning:  

Warning:  



System Components 

Note:  



Monorail Guide Monorail, Two Bays, QG, G Monorail, Three Bays, QG, G 

Shim, 12GAX3 5/8X8 Bracket, Angle, 2X1, W/Holes Bracket, Pull-Out 

10102534 10102311 10102312

10102906 10102213 10102411

10102211 10102212 10102210

Bracket, Cart, Hold Down Bracket, Cart Support, Nose WASHER,10GA X2X14,SLOT
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  10102202   10102204

Nose, L, W/Logo Nose, R, W/Logo 





 



Determine Transition Type 
Note:

Figure 1 
No Transition  

(Unidirectional only) 

Figure 3 
Single Slope 6” Offset 

Figure 2 
Safety Shape 4” Offset 

Figure 4 
End Shoe 

Figure 5 
Extended End Shoe 

Figure 6 
Quad to Thrie-Beam 



Recommended Tools
Documentation 

Personal Protective equipment 

Cutting equipment 

Important: double-fluted

 

  

(Double-Fluted)       

Figure 7  
         Quad to W-Beam



Hammers 

Miscellaneous 

Wrenches 

Important:  Trinity Highway makes no recommendation whether use or 
reuse of any part of the system is appropriate or acceptable following an 
impact.  It is the sole responsibility of the project engineer to make that 
determination.  It is critical that you inspect this product after assembly is 
complete to make certain that the instructions provided in this manual have 
been strictly followed. 

Note: The provided list of tools is a general recommendation and should not be 
considered an extensive list. Depending on specific site conditions and the complexity of 
the assembly , the required tools may vary. Decisions as to what tools are needed to 
perform the job are entirely the responsibility of the selected contractor performing the 
assembly of the system at the specified assembly site.  



Site Preparation/Foundation 

Warning:  

Caution:

Important:

Figure 8 
Cross-Slope 

8% (5 ) (12:1) 
MAXIMUM 

LEVELING PAD
(SHOWN EXAGGERATED 

FOR CLARITY) 

Warning:



Foundation/Anchoring 

Asphalt Installations 

Concrete Installations  

Important:
asphalt

Foundation A: Reinforced Concrete Pad or Roadway 

Foundation B: Asphalt over P.C.C.  

Foundation C: Asphalt over Subbase 

Foundation D: Asphalt Only  

Important:

Asphalt Concrete (“A.C.”)
Portland Cement Concrete

(“P.C.C.”)

Warning:



Trinity Highway Approved Adhesive Anchoring System 

Vertical Anchors 

Note:  Read all Trinity Highway approved adhesive instructions before starting.
Prepare the Concrete Foundation

Warning:

Warning:

2) Drill Boreholes 

Anchoring Information 
Stud Size: Orientation Bit Size Minimum Depth Torque Medium 

Important:  When mounting on asphalt, initial torque shall be as shown 
above. Due to the properties of asphalt, anchors may loosen over time. For 
this reason Trinity Highway recommends anchoring to asphalt only at 
temporary locations. It is recommended to re-torque anchors in asphalt 
every six (6) months to the proper initial torque specified. 

  

 

Caution: It is the responsibility of the installer to consult Safe Work 
Australia,WorkSafe  NZ,  or  state  &  territory  authorities  for  debris  removal 
from borehole(s) and use Trinity Highway approved adhesive to achieve 
optimum tensile strength. Do not use diamond drill bits for drilling boreholes. 



3) Clean the Boreholes 

Note: 

4) Apply Approved Adhesive 

Caution:

5) Add the Washers and Nuts 

6) Insert Studs in Boreholes and Wait for Adhesive to Cure 

Caution:

7) Torque the Nuts 

Anchor Assembly Cautions 

1) Steel rebar 

rebar only

Caution:

Figure 9 
Vertical Application 

(Before Applied Torque) 



Horizontal Anchors 

Caution:

1) Follow the instructions supplied with your approved adhesive kit 

2) Add the Washers and Nuts 
nut is flush with end of stud

3) Insert each Stud with Washer and Nut into Borehole 

Important:  vertical
horizontal

Caution:

4) Torque the nuts 

Figure 10 
Horizontal Application 

(Before Applied Torque) 

CORRECT

INCORRECT



 

 

 
  

Figure 12 Elevation View 
6 Bay TL-3 

6 5 
4 

1 2 
3 

TYPE I 

Figure 11 Plan View 

TYPE II 
FRONTBACK 

KEY 
1) Backup 
2) Quad-Beam Fender Panel 
3) Nose Cover 
4) Cartridge 
5) Diaphragm 
6) Monorail 

Figure 13 
3 Bay TL-2 

TYPE II 

TYPE I 

32 1/8 



How to Determine Left/Right 

Counting the Number of Bays 

Note:  

Figure 14 
System Orientation 

Figure 15 
Width of Parallel system 

RIGHT

FENDER PANELS

DIAPHRAGM

CARTRIDGE

LEFT

FRONT

BAY

BAY

BAY

BAY

BAY

BAY

NOSE

REAR

Measuring the Width 
parallel

Note:



System Assembly 

1) Mark System Location 

Note:

Figure 16 
(Top view of concrete foundation) 

Warning:

Warning:

Warning: 



2) Anchor the Tension Strut Backup (Figure 17) 

Note:  

Caution:

3) Anchor the Monorail 
Monorail Placement for Tension Strut Backup (Figure 21) 

Warning:

Figure 17 
Anchoring Tension Strut 

Backup to Foundation 

TENSION STRUT BACKUP 

Verify that any applicable Transition Panels fit properly before 
anchoring Backup.

APPROVED ADHESIVE 
WITH M20 x 180 mm  ANCHOR 
ASSEMBLY 



4) Attach Side Panels and/or Transition Panels to Backup Assembly 

* below.

Note:
Assembly Tip: 

Use drift pin to align the center hole of the Side Panel with the center hole of the 
Backup before inserting the Rail Bolts

 
 
  Figure 18 

Side Panel/Transition Panel Attachment 

SIDE PANEL 

*PANEL HOLES ARE CLOSEST 
TO FRONT OF SYSTEM 

5/8” RAIL NUT (2) 
(Figure 25) 

5/8”X 2” RAIL BOLT (2)

Side Panel shown in some 
cases will be a Transition 

Fender Panel

TENSION STRUT BACKUP 



Warning:

 

 Figure 21 
Backup and Monorail Location for Tension Strut Backup 

Figure 20 
Final Anchor Height  

(After Applied Torque)

ANCHOR 

WASHER 

ROADWAY 
BACKUP OR MONORAIL 

Top surfaces 
must be flush 

Tongues must be 
fully inserted and 
flush 

Detail 19a 

Figure 19 
Rail Height and Alignment Detail 19a

MONORAIL 

CENTERLINE 

CONSTRUCTION LINE 

CONCRETE PAD 

NUT 
CAUTION:  38 mm [1 1/2”]  
Maximum Anchor height 

M20 x 180mm ANCHOR 

100mm [4”] 
TENSION STRUT BACKUP 



5) Attach Monorail Guides 

6) Attach Diaphragms 

 

Important:

 
  

Figure 22 
Monorail Guide Attachment 

Figure 23 
Diaphragm Orientation 

Figure 24 
Diaphragm Spacing 

Bay 2 Bay 3 Bay 1 Nose 

1st DIAPHRAGM 
TYPICAL 

FRONT FACE OF BACKUP MONORAIL 

915 mm [36”] DIAPHRAGMS 



7) Attach Fender Panels 

Note:

Note:
with each tapered end pointing toward the rear of the system (p. 27).

Step 1  

Step 2  

Step 3 

Note:  

Figure 25 
Rail Nuts are Oversize 

1.25” [32 mm] .94” [24 mm] 

5/8” RAIL NUT (LARGE) 5/8” HEX NUT (SMALL) 



Step 4 

Step 5 

Figure 26 
Fender Panel Assembly 

Detail 26b 
Mushroom Washer Orientation 

Detail 26a 
Mushroom Washer Attachment 

5/8” HEX NUT (SMALL) 

DIAPHRAGM

SIDE PANEL, 
FENDER PANEL, OR 
TRANSITION PANEL 

KEEP CENTER HOLE CLEAR 
FOR NEXT PANEL

1 1/2 DIE SPRING

5/8” RAIL NUT (LARGE)

5/8” FLAT WASHER

BACKUP OR DIAPHRAGM

MUSHROOM WASHER 

5/8” FLATHEAD 
SOCKET SCREW FENDER PANEL 

5/8” RAIL BOLT

5/8” RAIL NUT (LARGE)
5/8” RAIL BOLT

5/8 HEX NUT (SMALL)

1 1/2 DIE SPRING

BACKUP OR DIAPHRAGM 

MUSHROOM 
WASHER 

5/8” FLATHEAD 
SOCKET SCREW 

FENDER PANEL 

FENDER PANEL (ATTACHED) 

5/8 FLAT WASHER
SLOT SLOT 

FENDER PANEL 

MUSHROOM
WASHER

CORRECT INCORRECT



Important:  

Step 6 

Step 7 

 
8) Attach End Cap 

  

Figure 27 
Proper Diaphragm Spacing 

Figure 28 
Monorail End Cap Attachment 

FENDER PANEL

DIAPHRAGM
OR BACKUP

DIAPHRAGM

MONORAIL

5/8 LOCK WASHER 

5/8 HEX NUT 

5/8 X 3 1/2 G5 HEX BOLT

END CAP

BAY SPACING
 915 mm [36”]



9) Attach Lower Cartridge Support Brackets 

 

 

 
 
  Figure 30 

Lower Cartridge Support Bracket Assembly 
(Tension Strut Backup) 

TENSION STRUT BACKUP 

Figure 29 
Lower Cartridge Support Bracket Assembly

STEP 2
Mount “Keeper” 

Mount Lower Cartridge 
Support Bracket DIAPHRAGM

Lower Cartridge 
Support Bracket 

STEP 1
Mount Lower Cartridge 
Support Bracket 

Lower Cartridge 
Support Bracket 



10) Nose Assembly 

Detail 31a Detail 31b 

CARTRIDGE 
SUPPORT 
BRACKET 

STEEL NOSE ASSEMBLY 

Views 31a - d 

Six (6) Locations: 
Attach Nose 
Cartridge Support 
Bracket using 
Bottom Two (2) 
Fasteners.

HEX BOLT
1/4 X 3/4

Figure 31  
NOSE ASSEMBLY (p. 47) 

HEX NUT 1/4 Detail 31b 
LEFT NOSE PANEL 

RIGHT NOSE 
PANEL 



Detail 31c 
Fastener Assembly 

Detail 31d 
Steel Nose not shown for clarity 

BAR WASHER

5/8X5 RAIL 
BOLT 

3/4 SCH 80X3 PIPE 

5/8X5 RAIL 
BOLT 

PULLOUT BRACKET 

Detail 31f 
Inside View:  Nose Cover Cut Away 

Detail 31e 
End View:  Nose Cover Removed 

Detail 31d  
(inside view)

3/4 SCH 80X3 PIPE

5/8X5 RAIL BOLT 

5/8 HEX NUT 

5/8X5 
 RAIL BOLT 

PULLOUT BRACKET



Figure 32 
Hold Down Bracket Assembly 

Note:  Figure 33 shows proper placement of Cartridge Nose Support Bracket. 

3/8 HEX NUT 

3/8 HEX BOLT 

3/8 FLAT WASHER 

3/8X2 
FLAT WASHER 

CARTIRDGE 
HOLD DOWN 
BRACKET 

3/8 HEX NUT 

ANGLE BRACKET 

3/8 WASHER 

Note height of Cartridge 
support Bracket. The 
Cartridge sits at the 
same level as the other 
Bays to the rear. 

CARTRIDGE HOLD 
DOWN BRACKET 

ingalcivil.com.au 32 Revision E April 2021

Figure 33 Figure 33a 



11) Checking the System Assembly 

Warning

Figure 34 
Fender Panel Gap 

12) Cartridge Placement 

Warning:

Important:

FENDER PANEL UNDERLYING FENDER, 
TRANSITION, EXTENSION 

OR SIDE PANEL 

 

MAXIMUM GAP = 20mm [.78”]



Site Location:  _____________________ 

Date:  ________________________ 

Inspector:  _________________________________

QuadGuard® M10 610mm [24”] Final Inspection Checklist 

Refer to the QuadGuard  M10 61mm [24]” manual and / or drawing package. 



Maintenance and Repair 
Inspection Frequency 

Visual Drive-By Inspection 

Warning:

Walk-Up Inspection Checklist 



Post-Impact Instructions 

The performance of the system during an angle impact depends on a properly 
anchored Monorail. 

Caution:

Warning:

Figure 35 
Pullout Brackets 

Important:  

Important:  Trinity Highway makes no recommendation whether use or 
reuse of any part of the system is appropriate or acceptable following an 
impact.  It is the sole responsibility of the project engineers to make that
 determination.  It is critical that you inspect this product after assembly
 is complete to make certain that the instructions provided in this manual
 have been strictly followed. 



Warning
Anchor Torque and Clearance Requirements 

Important:

Figure 36 
Fender Panel Gap 

FENDER PANELUNDERLYING FENDER, 
TRANSITION, EXTENSION 

OR SIDE PANEL 

Fender Panel Critical Clearances 

gaps between Fender Panels

MAXIMUM GAP = 20 mm



Parts Ordering Procedure & Drawings 

QuadGuard  M10 Ordering Information Chart 
Description: Choices Fill in this section 

Transition Panel Type? 
 

Parts List(s) & Quantities 
  Tension Strut Backup 

PN Description 6 Bay 3 Bay 



  Tension Strut Backup 
PN Description 6 Bay 3 Bay 

Warning: 
Do not utilize or otherwise 

comingle parts from other systems even if those systems are other Trinity 
Highway systems.
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NOTES: 



��T��� 
  



��T��� 
 






