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QuadGuard® M Wide

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

Product Description
Assembly Manual

A} 4
TRINITY

2525 N. Stemmons Freeway
Dallas, Texas 75207

Warning: The local distributors, owners, contractors, lessors, and
lessees are RESPONSIBLE for the assembly, maintenance, and repair of the
QuadGuard® M Wide. Failure to fulfill these RESPONSIBILITIES with respect
to the assembly, maintenance, and repair of the QuadGuard® M Wide could
result in serious injury or death.

Important: These instructions are for standard assembly specified by the
appropriate highway authority. In the event the specified system assembly,
maintenance, or repair would require a deviation from standard assembly
parameters, contact a Ingal Civil Products representative. This system has
been deemed eligible by the FHWA for use on the national highway system under
strict criteria utilized by that agency.

This manual must be available to the worker overseeing and/or assembling the product at
all times. For additional copies, contact Ingal Civil Products directly at 1300 446 425 or
visit ingalcivil.com.au

The instructions contained in this manual supersede all previous information and manuals. The
information, illustrations, and specifications in this manual are based on the latest QuadGuard®
M Wide information available to Ingal Civil Products at the time of printing. We reserve the
right to make changes at any time. Please contact Ingal Civil Products to confirm that you are
referring to the most current instructions.

QuadGuard® is a registered trademark of Energy Absorption Systems, Inc. Part No. 626824 ©
2020 Trinity Highway Products, LLC
ingalcivil.com.au 1 Revision B April 2021


https://trinityhighway.com/contact/
https://trinityhighway.com/contact/
smccann
Underline


Table of Contents

CUStOMEr SErviCe CONTACES .....uuuiiiiiiiiiiiiiiii e e e e e e e e e e e e e e e s e ennnes 3
Important INtrodUCLOry NOTES .....coeviiii e e e e aan e as 3
SAfELY SYMDOIS ..ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeeeranrrarararn 4
Safety RUIES fOr ASSEMIDIY .........iiiiie e 4
Limitations @nd WarniNgGS........coee oottt e e e e e e e eea e 5
SYSIEM OVEIVIEW ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaeaeeaaaaaaaaaaaaaaaaaaaeeeeeassssssrrnns 6
T TS 1= o1 ] a1 o] o] 1 o TSP 6
SYSIEM COMPONENTS ...t e e e e e e s e e e e e e e e e e e e e e e e e 7
Determing TransSitioN TYPE ... i e e e e e e e e e eaaa e e e e e e 12
Recommended TOOIS ... 13
Site Preparation/FOUNdation ..............uueeiiiiii e nnnes 15
Foundation/ANCROIING ... e e e e 16
Trinity Highway Approved Adhesive Anchoring SyStem ..........coooiiiiiiiiiiiiiiiiee e 17
RV o= Y T Lo T 17
ANChOr ASSEMDIY CAULIONS ... e e e e e e 18

(o) ydo] g} = 1N o o T £ 19
SYSIEM ASSEMDIY ...t e e e e e e e e e e e e e e e e e aeeas 22
QuadGuard® M Wide Final Inspection Checklist............cc..coovuiiiiiiiiiiiie e 36
Y F=Y a1 C=T g =Y et Y=Y Lo [ =T o T- 11 37
[ aET o =T o1 4o o T =T (U 1= o[22 37
Visual Drive-By INSPECHION ......ccoiiiiiiiiiiiiiii e 37
Walk-Up Inspection Checklist ... 37
Post-Impact INSIIUCHIONS........oeei e 38
Parts Ordering Procedure & DIaWinNgS.........ccuu ittt a e e eeas 40
............................................................. 42

14

15

16

49

r 50
................................................ 52

54

ingalcivil.com.au 2 Revision B April 2021


https://trinityhighway.com/contact/
smccann
Highlight


Customer Service Contacts

Trinit ) HighlUallis committld to th( 1 highCst I'v(1 ollcustom(r sirvic[l [l dback rigarding th(!
OuadGuard" M [Jid(, its assCmbl( procdur(s, supporting docum(ntation, and pLriormancl! is
allJals [l lcom[l Additional inlormation can b(Jobtain(d [rom th{]contact information bl lo1[]

Ingal Civil Products

T Cphont) 1300 446 425

Contact Link ingalcivil.com.aulcontact-us

Important Introductory Notes

PropLr assCmblJolith(l (uadGuard- M [Jid[is critical to achilv[] pLriormancl] that has blIn
“valuat'd and dim(d Cligiblll britht) CTHO A pir AASHTO MASH critlria. This[linstructions
should bl rliad in thlir [ntirCtl)and undlrstood bllorl] assi mbling thi] [JuadGuard- M [Jid[l
This[instructions ar(1to blTus(d in confunction [Jith thiTass[mbllolJuadGuard" M (7 id[7and
arl] [or standard ass mbli(s onlJas splcilild bllthi]applicabl1highlJallauthoritl I ou n(1d
additional inlormation, or hav(] [ulstions about thi1 [TuadGuard- M [1id[}, plCasl] contact th(’
highUa authoritZJ that has plannd and sp(cilld this assCmblC and, iCnJd(d, contact Trinit
HighJalls Custom(r SCrvicll DCpartm(nt. This product must bl] assCmbld in th(J location
splcilild blithC1appropriat1highTlallauthoritCl Ith(r(Jarl1dlviations, altrations, or dparturl’s
rom thilass mbl[Iprotocol splcilir d in this manual, th{1dlvicl[Tmalinot plriorm as tistid.

Important: DO NOT us(] anl] componint part that has not bliI'n splcilicall’]
splcilild hirCin [or thi) [JuadGuard- M [1id[Jduring th{Jass[ mbl(Jor r_pair ol this
sistim pp. 7 011 740 - 417]

This product has bl’h splciild [or ustJ and has bl‘nh providid to that us(r [Jho has uniCul]
knolllCdgl] ol1hol] this s(stim is to bl assCmbld. [Jo pCrson should bllplCrmittid to assist
in thiJass mbl[] maintCnhanc(] or r(pair ol this s(st['m that do(’s not possiss th{lunifull
knoUldgO dscribd hirCin. ThisO instructions arlJintCndCd [©or an individual Cualiild to both
rCad and accuratC0intCrprit thCm as Critttn. ThisOinstructions arC intCndCd onlJ [or an
individual [I'plrifncld and skilld in thiTass mbllolhighlJallproducts.

A Manulactur(ris Dralling Packagl] Uill bl supplicd bl Ingal Civil Products upon rulst.
Cach sCstim il bl supplitd Cith a splcilic dralling packag(lunilul1to that s(stim. Such
drallings tak pricCdncl ovLir information in this manual and shall b studitid thoroughlC bl a
“ualiild individual [1ho is skill d in int[rpriting thim bl Jor(th(Istart ol anl/product ass mbl(]

ingalcivil.com.au 3 ROvision B April 2021
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Safety Symbols

This section describes the safety symbols that appear in this QuadGuard® M Wide manual. Read
the manual for complete safety and assembly information.

Symbol Meaning

Safety Alert Symbol: Indicates Important, Caution, Warning, or Danger. Failure
to read and follow the Important, Caution, Warning, or Danger indicators could
result in serious injury or death to workers and/or bystanders.

Warning: Read safety instructions thoroughly and follow the assembly directions
and suggested safe practices before assembling, maintaining, or repairing the
QuadGuard® M Wide. It is the responsibility of the installer to follow the instructions
contained in this manual. Failure to comply with these warnings could result in
increased risk of serious injury of death in the event of a vehicle impact.

Important: Please keep up-to-date instructions for later use and reference by
anyone involved in the assembly of the product.

Safety Rules for Assembly

* Important Safety Instructions *

This manual must be kept in a location where it is readily available to persons who are skilled and
experienced in the assembly, maintenance, or repair of the QuadGuard® M Wide. Additional
copies of this manual are available from Ingal Civil Products on 1300 446 425 or by visiting
https://www.ingalcivil.com.au/products/road-safety-barriers/crash-cushions/quadguard-m-wide.
Please contact Ingal Civil Products if you have any questions concerning the information
in this manual or about the QuadGuard® M Wide.

It is the responsibility of the installer to use appropriate safety precautions when operating power
equipment, mixing chemicals, and when moving heavy equipment or QuadGuard® M Wide
components. Safety articles including but not necessarily limited to work gloves, eye protection,
safety-toe shoes, and back protection should be used.

Warning: It is the responsibility of the installer to use all safety measures
incorporating appropriate traffic control devices specified by the highway authority.
These measures must be used to protect all personnel while at the assembly,
maintenance, or repair site.

Warning: Failure to comply with these warnings could result in increased risk of
serious injury or death in the event of a vehicle impact with a system that has not
been accepted by the FHWA.

Warning: Use only Trinity Highway parts on the QuadGuard® M Wide for
assembly, maintenance, or repair. The use of component parts not specified herein
is strictly prohibited. The QuadGuard® M Wide assembled with Trinity Highway
Parts has been tested, approved, and accepted for state use by the FHWA. A
QuadGuard® M Wide Assembly using parts other than those specified herein has
not been tested, approved, or accepted for state use by the FHWA. Failure to follow
this warning could result in increased risk of serious injury or death in the event of
a vehicle impact.

ingalcivil.com.au 4 Revision B April 2021
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Limitations and Warnings

Pursuant to MASH [RCcommindld Procldur(s [or th(]Sallt1PLrlormancl] o[ High(lall Sallt[]
OCaturts”, Trinit0) HightJall contracts [lith [H1 A approvid t(sting [aciliti’s to plriorm and
[valuatlicrash t(sts to priparila crash tist risults riport. Trinitl1High[Jallis thi'n abl(1to submit
a RO uCst (or UCdCral Aid RCmbursCm(nt oSallt[lHardar[JD[vic(s to thzJ HL A [or rivil L.

Thi DuadGuard” M Uidlhas bl'n dCCmid CligiblC' b0 OHO A as mi_ting thO r uircmChts and
guidilin(s o[ IMASH. This[1tlsts [valuat(] product plriormancl]dilin(d bl1AASHTO involving
light(1ight cars [approll 1100kg [2420 Ib.Mand ll sil1]pickup trucks fapproll 2270kg [5000
Ib.[MJ A product can bl clrtilird for multipl 1 Trst Livils. Thil DluadGuard™ M [Tid[1is clrtilil d to
th(JTlst LCvE sl las sholin bllo1]

Test Level 3: 100 kph

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.

TrinitCO HighCal CCprisslC disclaims anll Darrantl or liabilitC [or inurl] or damag to pLrsons or
proplrtlirCsulting [rom anllimpact, collision or harmul contact [Jith products, oth(r v(Chicl(s, or
nCarb halards or ob(Icts b and vChicl, obIct or pCrson, OhCth(r or not thi products OCrC
assLmbld in consultation Uith TrinittJHighCallor bthird partiCs.

Th DuadGuard™ M (1 idis intChd(d to blassmblCd, d(linCat[d, and maintaind [lithin spcilic
stat] and [Mdlral guidlin(’s. It is important [or thi1 high(Jall authorit[ spciTing thi] usi] olla
highUaproduct to sCICct thzI most appropriatC] product conlguration [or sit0 spcilications. Th
custom(r should bl carlul to prop[rll sClct, assCmbl} and maintain th(J product. Car(lul
Cvaluation ol sit[/lalout, trallic spl1dil p(}, dirfction, and visibilittJarl1som(1olth(1[1Im[nts that
ri_uird Dvaluation bOthO highDaOauthoritCin th sCCction oCa highUJal product. Cor CCampl,
curbs could causJan untlstld [IIct on an impacting vChiclCl

Al r an impact occurs, th(1dCbris [Fom th(Jimpact should b(lrCmov(d [fom th(JarCa immCdiat[10
and th( splcilird hightlall product should b1 [valuatid and ristorid to its original spltcililrd
condition or rCplacid as thi1highllalJauthoritCJd[ tCrminls as soon as possibl(l

Warning: Do not ass/ mbl[, maintain, or rpair th(1JuadGuard” M []id[luntil “ou
havl rCad this manual thoroughl and complt0 undCrstand it. PICasC contact
TrinitOHighCalillou do not undlrstand thCsinstructions [p. 30

Warning: ltis th(Irisponsibilit_iolth(linstall[r to [ nsur(that all Dang(r, [ arning,
Caution, and Important statCmCnts Uithin thz JuadGuard" M 0 idJ manual arC
compltCl0 ollod. Cailurtito ollo this Tarning could risult in sCrious inwror
diath in thi1v[nt ola collision.
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System Overview

Thi1 DuadGuard” M (1id(]is a ri+dir[ ctivi] non-gating crash cushion or roadsid(] [Taturs ol
1753 mm [69”or ICss in Uidth Jith us odapprovid transitions. It consists oJCnCrg*absorbing
cartridg(’s surroundd blJa fram[Jork ollJuad-BCam CCndCr Pan(ls.

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.

Thi1 DuadGuard” M [1idi7 utilitT’s tllo t'pls ollcartridgs in a [stagld” conliguration that arl’
d(signld and t(stCd to addriss vl hicl(s as dLlinCd blLJMASH [or both light[r cars and hlaviLr,
high cnt(r-ol=gravitCJvChiclCs.

Impact Performance

ThU sill (6Bal] DuadGuard” M [ id[J has succlssUlll] passid thi riluirCmints stipulatid in
MASH Tlith both thi] light car and pickup trucks at spiids ollup to 100kph [62 mph(iat
ridirl ction angll's up to 25 digriTs.

During h(fad-on impact tCsting, Uithin MASH crit(ria, th() JuadGuard” M [ id[Jhas b{1'n sholln
to tllscoplirlarlard to absorb th] [nlrgliolimpact. [J hCn impactd [rom thisid(], Cithin th
applicabl[IMASH crit(ria, it has bl 1'n sholIn to ridirCct th(1vhicl[Iback tollard its original trav(l
path and allallirom thihighllall(Tatur.

Warning: Itis thiisol IrCsponsibilit ol th[IproTct Tngin[Irto [nsur(that th(
OuadGuard" M [JidJand dlinCation us(d m(It all [Id[ral, stat(], spLcilling
ag/ ncl] and local spl cilications.

Warning: Itis th(Jsoll[IrCsponsibilitrjolth(Iprollct Cngin(I'rto [nsur(] that th
UuadGuard~ M 0idJ mOts all appropriatd Manual on Onilorm Tralic Control
Dilvicls [IMUTCD”Jand local standards.

> P

Inspect Shipping

Chick thC rCclivid parts against th{ shipping list suppliCd Lith thClsCstCm bllor)dploLing th(_
OuadGuard" M [ id[1 MakJsurlJall parts havib['n rlclivid [pp. 40 - 410

Important: ThiiManulactur.rs Dralling Packag! suppli_d [ith th: [luadGuard"

M O idOmust bOusCd Cith thCsOinstructions or propr assCmblCJand should takC
pricldlncllovirthisigliniralinstructions.

Warning: Do [JOT modith( DuadGuard- M [JidJin an(]Jall

> B
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System Components

Bllol] is a list olIs(stCm compon(nts that mallblJus(d in [Cour particular DuadGuard”' M [1id[]
conliguration. V[rilll parts dllivirid and sistim dltails Oith thi] BOM [Bill ol1Mat(TrialsJand
sistim drallings shipp(d [Jith Cour sistim. Pllas(]call Ingal Civil Products il1"ou hav(]an(!

sistim [ulstions [p. 31

Note: Compon(nts arlInot sholln to scalll

TCnsion Strut Backup 69”

Diaphragms 2 - 6

Diaphragm 11

10102307

Vari(s

10102128

OrndrCr Pantl

SidJPan(l, [1id[

Brack(t, Cartridg[] Support
TS BT

10102002

10102005

10102406

[Ind Cap, Monorail

Brack(t, Cartridg[]1 Support

Locking Bar, Cartridg!(’
Support

10102313

10102400

10102419

ingalcivil.com.au
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Monorail Guid[]

Monorail, 2 Bals, [1G, G

Monorail, 3 Bals, [1G, G

10102534

10102311

10102312

Hing[1Plat[], [I'nd(r Pan(l

HingJPlatl} Cull LCngth

Hing[1Pin, Dia, [ull LCngth

10102417

10102443

10102557

TO1 ST 13401 3140012 GAT10

TOI ST 20120012 GALM0

Pip}, 3[4 Schidul180C2 516

10102907

10102908

626819

Shim, 12GA[13 518118

Brack(t, Angl(}, 201, [1 (Hol(s

Brack(t, Pull-Out

10102906

10102209

10102411

ingalcivil.com.au
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Brack(t,Cart,Hold DoJn,MASH

Brack[t,Cart Supt,Jos(,MASH

O ash(r, Bar, 10GA2014

10102211

10102212

10102210

Oos} L, G M Jid[

HJosl R, G M [Jid[J

10102214

10102215

Bolt, HLI} 1141314, G5

Bolt, HCI} 114011, G5

Bolt, HJ3[811,G5

10102508

10102556

10103162

Bolt, HT] 38113 112, G5

Bolt, HT] 58112, G5

Bolt, HT] 5813 112, G5

10102510

10102531

10103420

ingalcivil.com.au
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Bolt, H(I] 58114, G5

Bolt, HCI} 58015, G8, P, [T

(at Scri11 5808 12,G8

10102512

119163

10102521

Bolt, Hex| 3/4X2, G8

v

Rail Bolt, 58112

Stud, M20 x 180mm, GR8.8

10102509

10102503

10102547

Cut, HOL 114

Out, HO] 38

Rail Out, HI] 58

‘ %
10102515 10102516 10102501
COut, HO] 58 Cut, HCavH] 314 [Jash(r, Lock 38 G

10102517

10102504

10102529

[Jash(r, Lock, 58

(Jash(r, Lock, 314

(Jashir, Ulat 3181

10102530

10102528

10102526

ingalcivil.com.au
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(lashir, (I'ndlr, 38112

O ash(r, [lat, 5801 314

Oash(r, Clat, 314002,Hv]

10102500

10102548

Mushroom [ ash(r

Approvid Adh(siv(]

10102522

10102536

10102902

M20 Structual [Jut H 1 Galv

Cartridgl1Ass(] Trpl]l

Cartridgl1Ass(] TCplll

10102539

10102903

10102904

ingalcivil.com.au
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Dt rmin(]Transition T[]

Lot I JA propLr Transition Pan(l or Sid[1PanlI must bl Jusd on [fach sid[Jolth[1Backup. A Sid[]
PanCl is not nCdd C’h(h a Transition Pan(l is usd. SCvLral tCp(s oltransitions arJavailablC
lor usl Lith thd CuadGuard M [ id] [igurs 1 (160 Thi corrlct Panllsto us Lill dCpLnd on
thdirCction oltrallic and [hat tCplolbarrilr or road [TaturJth1[JuadGuard"” M (] id[is shillding.
Contact Custom(r STrvicl prior to di plolmintilTou havilan(]ulstions [p. 3[.

ImCortant’] Thi] (luadGuard M [1id(] is availabl(] Dith transitions to concrl t[]
barrilr, guardrail, and oth(r roadsid(! [Tatur’s. Contact Custom(r S(rvicl]or anl]
transition Culstions [(p. 301

Cigurti Cigurii2
"o Transition Salt(1Sa’larrilr
(nidirCctional onl( ]

ligur]3 Cigur 14
Singl(1Slo[10(Ts[t V(rtical Darrilr

CigurJ5
[Juad to Thrie-Beam

ingalcivil.com.au 12 ROvision B April 2021
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Jigur 16
[Juad to W-Beam

Ricomm! nd/ d Tools

Documntation

e Manulacturiris AssCmblZManual
e Manulacturris Draling Packagl

Pl rsonal Prot/ ctivi /[ [ uil m_nt
e [I[1]Protlction
e Glovis
e Salltl+ol1Shols
e Protictivi]Clothing
e RIlIllctiviIVIst
Cutting [T uil m[ nt

e RotarCJHammCLr Drill

e Rrbar cutting bit

e Concrl tldrill bits 1122 mm [Doul Il [Tlutd(
e GrindLr, Hacksall or Torch [optionalll

ImCortant [ Trinit IHigh(al ir_ comm( nds using dou I [Tlutd drill bits to achil v/

optimum tnsilJ strCngth Ohn applCing an approvid adh(sivi]anchoring s(stCm
p. 170

ingalcivil.com.au 13 ROvision B April 2021



Hammers

e Slidgrhammir
e Standard hamm(r

Wrenches

e Hravlidut[1112” drivllimpact [Ir[nhch

e 12"driviisock ts(7(16”, 916", 15116”, 1 116", 1 18", 1 14"
e 12"driviDlp Ul sock ts(115(16”, 1 114"

e 1[2" drivDRatchlt and attachm[nts

e 112" driviIBriaklr bar [124” long

e 112" driv0Torlull JrCnch200 d+b

e Combination OrCnchis(M716”,916”, 1516”7, 1 18"

HOOKOO AN rEneh(1 3187

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.

Miscellaneous

e Trallc control Cluipmnt

e Lilting and moving [T uipm[nt [A lilting d(vicllis pri1Trrid although a [orkliitican bl Tus(d.["
Minimum 2,500 kg. capacitr_uird.

e Air Comprissor (100 psi minimumCand GCnCrator (5 kI [

e Long priibar

e Drifipin 300 mm

e C[ntLr punch

e Taplimlasurl/8 m

e ChalklinC

e Concrtdmarking pCncil

e StiI1 bristl d tubbrush [or cllaning 22mm drill’d borhol's
e Rags, [lat(r, and solvint [or touch-up

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 specified, 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.
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Site Preparation/Foundation

A [NuadGuard~ M [1id(], lor plrman( nt applications, should bilass mbld on an [Tisting or [r'shl[’
placCd and curd concrit] bas] 28 MPa [4000 psiCminimumL] Location and oriCntation oth(J
concrlt[1basl]and att nuator must compl1ith prollct plans or as oth(rllisCidtCrminCd bIth(]
local high(lalauthoritl

RCcommChdd dim[(nsion and rCinorcCm(nt splcilcations [0r nCJ concrt [oundations ar(]
providd in TrinitCJHighJalJconcr[t[] loundation drallings, supplicd Cith thiIsCstCm. ThiisCstim
mallalso bllassi mblid on rlinforcid or non-riinforcid concr( t[ roadl]al’ (minimum 200 mm
thickl DCploCmCnt cross-slopshall not [_cd 81 and should not tCist morCthan 20 ovir thQ
ICngth o thsCstCmthi] [oundation surfactshall havia light broom linish.

Warning: Itis thCrCsponsibilittolthllinstallr to [nsurllpropLr sitlgrading (or
thU JuadGuard” M [ id placCmCnt as dictatd b(Jth[Jstat[J or spLkillling agCncC
pursuant to thiJAASHTO Roadsid[1D[sign Guidl

Caution: Accurat/Iplacimintolall st 'l ribaris critical to avoid int[riIrincl]ith
thJconcrtlanchor bolts.

5 8%(5°) (12:1)
] MAXIMUM

Al 7.‘ N, 1

RN

LEVELING PAD /~

(SHOWN EXAGGERATED
FOR CLARITY)

Figure 7
Cross-Slope

Warning: Location ol/th(] Backup in rllation to nCarbl]ob(Icts [Jill allct thil
opLration o0 thD attChuator. Cpon impact, thd OCndr PanCls tCCscopld
riarllard and [1'tlnd blTond thirigid Backup as much as 762 mm. Position th(]
Backup so that thiI rCar [nds olithlJ last CCndCr PanlCls arlJ a minimum o[1762
mm [orlJard ollobllcts that [ould oth(rllis(] intCrir(] [Jith movimint ollth(]
riarmost ['ndlr Pan(ls. [ailuri1to compl(1lith this riTuirfmint is lik[11to risult
in s(stCm plLriormancl! [hich has not bl n crash tCst(d pursuant to MASH
crittria and mallalso caus’l componint damagll [lhich [Jill n[clssitatl]
maintCnancl or rCplacCmiCntothlIsCstim.

Important: [JuadGuard"' M (]idl]cannot b/ mount/ d on asphalt.
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Foundation/Anchoring

Important: It is th(] risponsibilit’] ol 1th(] local DOT to [nsur(lthat this
ass. mblliconiorms to th{]AASHTO Roadsid[ | DI sign Guid[.

Warning: It is th] risponsibilit’] o th( install’r to [nsur(] that [our ass mbl(’]
procldurl] miIts all appropriat’] Safe Work Australia, WorkSafe NZ, or state &
territory authorities.

Concrete Installations

Cor concrl t(] installations, thi’ [TuadGuard” M [1id"1should bl7installld onliTon an [Tisting or
rshlplacd and curld concr_t_1bas[14000 psi [28 MPaLminimumL(. Ori_ntation o[ thlconcr[t[
bas(] and th(] att_nuator must compl( Lith th{J prolct plans or as othlriisC dtCrminCd bJth(]
risidlnt prollct (ngin( .

Ricommhdld dim[nsion and rlinlorcl mint sp(cilications [or n[ 1] concrit’1pads can bl ound
on thiJstandard drallings.

ThilJuadGuard” M [1idlImalbllinstalll’d on anllolth]0llolling [oundations using th(Isplcilil d
anchorag!( 1’

Foundation A: Reinforced Concrete Pad or Roadway
Toundationl 152 mm [rlinforcldwith Anchor Block minimum thicknss P.C.C.
Anchoragl(1] Approvid adh(sivii[lith 180 mm studs with 140 mm ['mbldm[nt

Foundation B: Reinforced or Non-Reinforced Concrete Pad or Roadway

“oundation(] 203 mm minimum thicknss P.C.C.
Important: To privint sliding during impact, th'1pad must bl placi'd against or
titd to an [Isting structurll. Additional bClol] gradl] supports mall also bl
niclssarllas thl]prollct [nginlIr dirlcts.

Anchoragl] Approvid adhCsivOdith 180 mm studs with 140 mm CmbCdmCht
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Trinity Highway Approved Adhesive Anchoring System

A Trinitl) Highlal) approvid adh(sivi] anchoring sistim is riluircd to slcurlll]anchor crash
cushions. Uach approvd adhCsiv kit contains adhsiv], studs, nuts and CJashirs. Both vLrtical
and horiContal assCmblills arll possiblJusing an approvid adhisivianchoring sCstCm.

Vertical Anchors

Note: Read all Trinity Highway approved adhesive instructions before starting.

1) Prepare the Concrete Foundation

Warning: Do not allol] anchoring adh(siv(to contact skin or [11s. S{1Jmat(rial
salltlldata shit supplicd Uith adhsivikit [or lirst-aid procCdur(s. (s onlJin
OCll-vCntilatCd arfa. Do not uslnlar opln (lam[l

Warning: It is thi risponsibilit™ olJth[] install(r to maintain a salll [ork arla
including thusJolstandard Cork ConUsalltCuipmnt O PPOC glovis, sallti+
tolshols, and (1 1] [Iar protlction.

ThU anchor bolts [studs{ithat anchor th(l JuadGuard”’ M [id0 Backup andlor Monorail
sl ctions to thiJ concritl loundation must bithos shippld in thI kit or oChigh stringth st
(120,000 psi [830 MPaliminimum tnsilC] stringth or [Tuall] Thiis[] studs must bl] st in
minimum 4000 psi [28 MPalconcrtll Allol] th(1concr(tl1to curlla minimum ol’s(v(n dals
borOapplling anchoring adhsivLL

2) Drill Boreholes
Caution: It is the responsibility of the installer to consult Safe Work
Australia, Worksafe NZ, or state & territories 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.
UslithitIMonorailisiand Tl nsion Strut Backup as drilling t' mplat(’s. [s(]a rotarl tThamm(r drill
to drill thO borChols 22 mm diam[t(r to th( rCccommCndd dCpth. SCO th( approvid
adh(sivlinstructions provid(d [ith adh(siv(1kit. ChCck [nsurl] Cach borChol(Jis drill(d to thi
proplr di pth and alignid (Jith thi1part to bl Tanchorid pr Anchoring Information tabl(1

Anchoring Information

Stud Size: Orientation Bit Size Minimum Depth Torque Medium
. Adh(siv(] _
M20 x 1
0 x 180mm VL rtical 22 mm 180mm Manuactur T Sp ¢ Concr t

3) Clean the Boreholes

Blo[! th{1 concritlldust [rom thilborlholllusing oil-ir ] comprissid air. ThoroughlIbrush it
Uith a 22mm diamtr st bristlC tubd brush and thCn blod it out again. 1CthD borCholO is
OCt, compltC0 dush it dith DatCr Ohild brushing and thCn blo0J it clCan to rCmovC all Datlr
using oil-r( 1 comprlssid air.

Note: (Is(lolth( Trinit-/Highlallapprovid vacuum drilling [uipm(nt is authori[1d to rlplac(]
thblolling and brushing ri1T uirfmint o[ St(p 3.
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4) Apply Approved Adhesive
Cill thCyborhol11000] [will.

Caution: [ill borCholJ 1000 [ll so it is Cv(n Dith th(l pavCmnt surac pLr
manu’actur(ris instructions.

5) Add the Washers and Nuts

Placa Mat [JashlT onto th{Istud th(n thrCad a nut on until th{7 Tnd o]
thstud is dush Oith thOnut [Migur1 80

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

Push thi] stud doln through th(1 part to bl1 anchorld and into thi]
borrholll

Caution: Do not disturb or load th(stud until th[Japprovd
adh(sivi] matlirial has [lll] curtd [rCITrCncl] instructions
supplicd Jith thCapprovid adhsivikit

7) Torque the Nuts

Figure 8
OnclthJadh(sivilhas [ullcurld, torfuithCnut to thiJadh(siv(] Vertical Application

manulacturris rC’commCnd(d valuls. (Before Applied Torque)

Anchor Assembly Cautions

1) Steel rebar

ICstil ribar is [ncountlrd [ThilCJdrilling an anchor bolt borhol(}, applion(Jolth(]0llolling
solutions!

AL OsOa ribar drill bit [or th(l rebar only and thCn sUitch back to th(l concrit(1 bit to [inish
drilling into th{Jund(rICing concri t[]until th{]proplr borCholl1d(pth is rCachld.

Caution: Do not drill through ribar [ithout [irst obtaining prmission to do so
rom thJ proct ChginCLT.

B Drill a n(11 borCholl1doln at an angllpast thiirCbar to thi]propCr dpth. Anchor th(]
stud bOcompltdddlling both borChol s Tith an approvid adh(sivLl
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Horizontal Anchors

ThOhoriContal approvid adhsivIKkit is thzJsamas thiJ virtical kit.

Caution: Lill borhol11000 [l so it is Cv{n [lith th(]virtical concr(t[] suriacl
pLr manul@cturlris instructions.

1) Follow the instructions supplied with your approved adhesive kit
Appllapprovid adhisiviito [ach anchor p(r instructions.

2) Add the Washers and Nuts
Put Tashlr and nut on stud so th(/nut is flush with end of stud.

3) Insert each Stud with Washer and Nut into Borehole
Push stud (Jith [lash(r and nut into borl hol[l

Important: Thistud should b lush Cith thiitop oth nut in both vertical and
horizontal applications prior to tightining [Tigur( 9L

l‘ :n%g:u.ﬁjil 0000000y B CORRECT

INCORRECT

Figure 9
Horizontal Application
(Before Applied Torque)

Caution: Do not disturb or load thistud until thriapprovid adhsiviimat(rial has
hard(n(d (rl1Trincllapprovid adh(sivikit instructions [or hard(ning tim[s[.

4) Torque the nuts

Oncl] thD adh(sivil has Wil curld, torfull nutisto th(J approvid adh(sivl] manulacturing
splkilication.
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Figure 10 Plan View

Figure 11 Elevation View
6 Bay TL-3

KEY

1) Backup

2) Quad-Beam Fender Panel
3) Nose

4) Cartridge

5) Diaphragm

6) Monorail

20
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How to Determine Left/Right
To dtirmin(11C1H irom right [Thin ord(ring parts, stand in [ront ol thi1s( st m [acing th(roadsid[]
obstaclL our I 1tis thilsistimis I[Jtland [our right is th{1slstimis right.

Counting the Number of Bays
On(JBalJconsists oLon[]Cartridg(}, on[]Diaphragm, and t(Jo [ILnd[r PanCls. ThiJlos[Is[ction is
not consid( rd a Bal] though th(r(Jis a Cartridgl[lin th{ I [los[ ol ach sistim.

Note: Thiriirill alllals bllonl morl] Cartridg ! in th(lsstfm than th{1numbl(r o[ Bals in th(’
sCstim. To dCtLrminCJnumb(r o[ Bals, count [Indr PanCls on onlJsid[ [Tigur]12C]

FENDER PANELS

LEFT

Figure 12
FRONT
System Orientation
Measuring the Width y
ThiJnominal [lidth olla Wide (flared) s stim is th(] [idth at th(]location sholIn [Tigur(]13[
Thi1 outsidl [idth ol1th(1 sistfm is approlimati 111152 mm [lid(r than thi] nominal [idth.

Note: Thiloutsid ] [lidth ol thl sl st m is notthiisamllas th([lidth ol thiIBackup.

Figure 13
Width of Flared System
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System Assembly

Warning: If the QuadGuard system has been supplied pre-assembled, it will
have transport bolts with warning tag installed in the monorail. These monorail
bolts are used to hold the system together while in transit and therefore are for
transportation purposes only. They MUST be removed during installation of the
QuadGuard system. It is solely the responsibility of the installer to ensure any
transport boltsare completely removed. Failure to remove can affect the
systems performance and may result in personal injury or death.

Warning: It is thirCsponsibilit Jol th(linstallr to [nsur(]th(lass mblproc dur
m(Its all appropriat] Safe Work Australia, WorkSafe NZ, or state & territory
authorities.

1) Mark System Location

Locatll thiJ cintlrlinC) olJth(1 sCstCm bl miasuring thil proplr ols[t [rom th(] il d oblIct.
RUIIr to thi! Dralling Packagl! supplitd [lith thi] sistim. Placl! chalk lin'! to mark thi!
cntrlin0 oOthD sCstCm. Mark a construction linC paralll to thO cCntCr linC and oISt 165
mm to onl]sidllas sholln in [igur(]14. Thil [ dgl]ol th(IMonorail LJill bl]position(d on this
linCL

Note: Thilconcrlt[loundation must compliith thi'Manuactur(ris Draling Packagsuppli_d
Cith thosCstim.

Warning: Location ol s(stim [Jith risplct to th(roadsid(]obstacllis critical and
dipindint on thiJtCpll olJTransition Pan(l usid. Pllas(] rlilr to thi] Dralling
Packaglsupplifd [lith th{ sl sti m [or dl tails.

CENTERLINE OF SYSTEM $
CONSTRUCTION LINE 165 mm

Figure 14
(Top view of concrete foundation)
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2) Anchor the Tension Strut Backup (Figure 15)

Placl] TCnsion Strut Backup and Monorail on [oundation [Jith sid(J o[ /Backup and Monorail
on th(1 construction lin[1 and rlar [dgll ollbackup mounting pad 100mm (or(jard ol
loundation [dgll[p. 24(] Verify that any applicable Transition Panels fit properly before
anchoring Backup. Drill 22 mm diam(t(r b1 145 mm anchor borholls in ‘oundation

using thi1 Backup as timplatll Anchor thi1 Backup to th(1 concrit(] [oundation using an
approv_d adh(sivlsuppliCd Uith thz DuadGuard” M 1 idLL

Note: Virillthat anlJapplicabll] Transition Pan(ls it prop(rl[1b[lorJanchoring Backup.

Caution: COvirhollin thl) Backup and Monorail must bJ anchorid b(Ja stud
using an approvid adh(sivLl

TENSION STRUT BACKUP

APPROVED ADHESIVE
WITH M20 x 180mm ANCHOR ASSEMBLY

Figure 15
Anchoring Tension Strut
3) Anchor the Monorail Backup to Foundation

Monorail Placement for Tension Strut Backup (Figure 16)

PlacC’Monorail on [@undation Cith sidCJoCMonorail on construction linC. OriCnt thC’ Monorail
so thiJMonorail tongu [acls thIBackup and insCrts into thCIbackup monorail.

Warning: Improp(r alignm(nt at thil Monorail splicl oints mal privint propl[r
sistim collaps(1during an impact [p. 24, D[ tail Al

It is important to align Cach sCgmCint ol Monorail rom th( back to thD mont olth(

sistim [lithin 6 mm along th(] ICngth. Anchor [lach Monorail sl ction using th(] Trinit(
Highllallapprovid adh( siv(1kits providid.
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100 mm

——
o o| [0 © © o ul [o o ® o ‘c o o"; ’II:ICENTERLlNE
| ool eoo0d o o 5 o ___J _‘L_,_-T-.-"f
\ CONSTRUCTION LINE

CONCRETE PAD

Figure 16
Backup and Monorail Location for Tension Strut Backup

Drill 22 mm diam[t[r b[1145 mm bor[hol[s using th{IMonorail as a tC mplat’. Do not drill
through ‘oundation.

Top surfaces
must be flush™—,

Tongues must be
fully inserted and
é flush

Detail A

- -

Figure 17
Rail Height and Alignment

ANCHOR
\ r
NUT — = _
J— I CAUTION: 38 mm
WASHER J— o Maximum Anchor height
. A
T S BACKUP OR MONORAIL
ROADWAY-
Figure 18

Final Anchor Height
(After Applied Torque)
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4) Attach Side Panels and/or Transition Panels to Backup Assembly
A. Attach HingllPlats to Backup [thr(11 3 placi’s on [ach sid[] ol Backupllusing a 5(8”
rail bolt, lock ‘1ash(r, and h{ T nut.

B. Attach Transition Pan(l or Sid[l Pan(l to Hing(1 Plat[lusing a 58" rail bolt and rail nut
1o placls - top and bottom hol(s onl( 1] ST1'/Backup Ass mbliidralling(s(bllol].

C. Attach diagonal bracl/to Sidl1Pan(l or transition and Backup using 3(8” a h{IIbolt, lock
Uash(r, and h(Jnut o 2CplacCs pLr bracCland our [4placCs pLr sid[I

D. Siicurl]ach diagonal bracls(tin t[Jlo [2[placls [lith a 318" h(1bolt, lock [lash(r, and
h( T nut [(Tigur 1190

Note: A Sid(1Pan(lis unniclssarl]lh(n a Transition Pan(lis us[d.

Assembly Tip:
Osa drilfl pin to align thicCntr holl o th[1 Sid[C Pan(l Uith th{ cCntlr holl o[ th[JBackup
bllorllinsCrting th(1Rail Bolts.

TENSION STRUT BACKUP

S DIAGONAL BRACE (INNER)
3/8X3 1/2 HEX BOLT

3/8 LOCK WASHER- « . 5/8X4 HEX BOLT

3/8 HEX NUT -
\ k

DIAGONAL BRACE (OUTER) I %

| 3/8X3 1/2 o Us )
}  HEXBOLT

! 5/8 LOCK WASHER
5/8 HEX NUT (SMALL)

HINGE PLATE 5/8 RAIL NUT (LARGE)
WIDE SIDE PANEL
3/8 LOCK WASHER

3/8 HEX NUT
5/8 RAIL BOLT

Figure 19
Side Panel/Transition Panel Attachment
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5) Attach Monorail Guides
Attach Monorail guid(s to Diaphragm as [ollol1s[

Insirt 314112” G8 hll] bolt through Monorail guidi and Diaphragm [lith a shim placld
b[t[1n thCm and oriCnt[d as sholln in [ligur]20. SCcurl] [Jith 3[4” lock [lash(r and 3(4”
h( 17 nut [t pical 4 placisl] S{I1th(]Diaphragm Ass mbliidralling supplitd [Jith th(1s[stim.

R prat prociss [or [ach Diaphragm.
6) Attach Diaphragms

Orilnt th{J [Jid[st Diaphragm so that th( [ront [acll o[ th[ Diaphragm shap(l(acls tol]ard
thi1osl ol thilsistim as sholIn in Cigur121. Thi1[lid[ st Diaphragm must biattachid
closCst to thz1Backup Uith Cach subsulnt Diaphragm bLing progrissivClCnarroLT.

Important: Slidiith(]lid( st Diaphragm all thi| [1alIto thi)Backup to [nsur(Ith(]
sistim is ablll to collapsl proplirll] during impact. Oncll vlriliid, slid
th1 Diaphragm (or(Jard to 915 mm in [ront ol th[1 Backup.

Orilnt and slid(] all oth(r Diaphragms onto Monorail and position [ach approlimat’i(]as
sholln in [ligur(]22.

TOWARD NOSE

DIAPHRAGM A ey -
L BACK /L. FRONT
} /// ‘\‘
"~ 3/4 LOCK NUT °
= L | // {/ al . ?\\)
.+ 314 LOCK WASHER -
L} P s S et
| CHs R 8 Ty \QUAD-BEAM
7L 3/4%2 G8 HEX BOLT b
MONORAIL GUIDE e —H T
Figure 20 Figure 21
Monorail Guide Attachment Diaphragm Orientation
r 915 mm DIAPHRAGMS 15t DIAPHRAGM
> - TYPICAL ey > -
“_‘) ! = ‘j:) =3 "‘_‘
&, . o F. ¥, .
2 - “y Bay3d3 %5 Bay2 % Bayt *3 Nose

FRONT FACE OF BACKUP MONORAIL

Figure 22
Diaphragm Spacing
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7) Attach Hinge Plates to Diaphragm

Attach Hing[JPlat(’s to [ach Diaphragm so th( 1 hing[lpivot is tollard th(] ront ol th(J s st m.
Insirt 518”14” h{ 1 bolts through all hing('s. St cur(! [ach bolt [ith 5[8” lock lashlr and h(]]
nut [Migur1230) [TCpical thriJ placCs pLr sidJon Diaphragms 2-6CInsCrt Cull LCngth Pin and
slcurl] [Jith 11411” bolt and h{/nut on 15t Diaphragm [(Tigur(124[]) S(pagl’s 46 and 47 (or
additional inlormation.

i FULL LENGTH HINGE PIN
5/8 HEX NUT —
5/8 FLAT WASHER
5/8X4 HEX BOLT - ’
\i HINGE PLATE /

1/4 HEX NUT
1/4X1 HEX BOLT

Figure 23 - Hinge Plate Diaphragms 2-6 Figure 24 - Hinge Plate 15t Diaphragm

8) Attach Fender Panels

Important: Do not mil1th(15(8” rail nuts [larg( 1/ Jith th(15/8” hi [Inuts [small(]
[Ligur1 250

32 mm1 [.25”] 24 mm [.94”
- ] - . FENDER PANEL 5/8 RAIL NUT (LARGE)

3N €7 HINGE PLATE

5/8 RAIL NUT (LARGE)  5/8 HEX NUT (SMALL) 578 RAIL BOLTS
Figure 25 . M
Rail Nuts are Oversize Figure 26 - Hinge Plate to Panel

Important: [or proplr impact piriormancl], [Jid(] sCsttms must us(] Hing
Plat(s.
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Note: Starting at th(1 Backup, attach It and right [1'nd[r Pan(ls sholn bllol]in Stipis(4 (15
with each tapered end pointing toward the rear of the system.

Step 1

Plactth] JCndCr Pan(l so that thCcCnt[r o th{Islot o th(1backup HingIPlatis linCd up
Dith thiTapprolimatiicint'r ol thiislot in th{ 1 [1Tnd(r Pan(l.

Attach Mushroom [ ashir AssCmblJas sholIn in CigurJ27, D(tail A, and B. Do not tight[n
[astnCrs at this tim[L This lirst stCp hllps balancth OCndCr Pan(l.

Step 2

Slid(1th indCr Pan(l [orlJard until thi1hol(s in thT1 0 ndlr Pan(l lin(Jup [ith thiTholl's
in th lorJard Diaphragm Hing PlatCL

Step 3

Jislla drilt pin to align th{J cintlr holl) olith(! [iindr Pan(l [ith thi{J cCntlr holl ol Jth]
Diaphragm HingO PlatCL

Step 4

Attach th{ront oth( 1 [Ilnd(r Pan(ls to th{In[It Diaphragm Hing!Platllusing t(]o [2[rail
bolts and largCh nuts pLr sidl. OsOonlOthOtop and bottom holCs and ICavOthOcntCr
holJopln until thiInt OCndCr PanCl is attachid.

6” DIE SPRING

5/8 RAIL NUT (LARGE)

BACKUP P ~ LAST DIAPHRAGM
s
E >
b

¢ : }

e L

\\'\\_‘ < b

L
¥ 3 5/8 LOCK WASHER
5/8 X 8 112, G8 L3 5/8 HEX NUT (SMALL)
FLATHEAD SOCKET SCREW  ct\DER PANEL
Figure 27

Wide Fender Panel Assembly
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Step 5

ThiJMushroom (] ashir must lall(lat against th{1 [ nd[r Pan(l [ith its standoTcomplt[ 1]
through th(J ['ndlr Pan(l slot (D[ tail B[l

DIAPHRAGM
OR BACKUP

LONG SLOT IN
FENDER PANEL

6” DIE SPRING

i I I

/5/8 RAIL NUT (LARGE)

4

A1 1H

FENDER PANEL

MUSHROOM MUSHROOM %
WASHER WASHER |
u | |
FENDER PANEL — /
HINGE PLATE : . STANDOF ) )
4 CORRECT

Detail A
Mushroom Washer Attachment

INCORRECT

Detail B
Mushroom Washer Orientation

Important: Starting rom th(J Backup, attach and tight'n Cach Bas[ction on[

atatim(l
Step 6 ———
Chick Diaphragm spacing to Cnsurl] 915 mm ﬁi ——
bt n riar [acls ol cons( cutivi]Diaphragms as EL
sholin in Jindlr Panllass. mbllidralling [ligurl]
281
DIAPHRAGM
Step 7 OR BACKUP

Oncll prop(r spacing has bll'n achilv(d, tight(n
th{D Mushroom [J ashlr AssCmbl] 8mall h(1TTInut
until it rrachs th{1 [nd ol thJscr ] thrCads.

Assmbl(1th(]rimaining Diaphragms and [I'nd(r
Panlls (ollolling th(sam(]procldur’.

Tight[n rail nuts dargd hCTZat thd ront odthO
OrndlCr Pantls. COnsurl] thJ rail bolt shouldlT is
slatld [Jithin th(J CCnd(r Pan(] slot.
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| BAY SPACING
' 915 mm

Er%(l

DIAPHRAGM

FENDER PANEL

Figure 28
Proper Diaphragm Spacing
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9) Attach End Cap

Attach thil [Ind Cap to th(] ront ol th(! [irst Monorail sCgm(nt, as sholn bllol] and th(]

Monorail Ass mbliidralling.

MONORAIL

5/8 LOCK WASHER

5/8 HEX NUT

END CAP

Figure 29
Monorail End Cap Attachment
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9) Attach Lower Cartridge Support Brackets

Attach lo[I[r Cartridg( ] Support Brack!t to thi ront and back ol all Diaphragms and also to
thJ (ront othJBackup as sholIn b[loL].

Mount Cartridge

Support Bracket
DIAPHRAGM

0 R N,
7 \
\,
0 o = \

/
/
O —T —
1 .‘ TN \ !
U g ‘ / \ \ \_n_/J !
Y e } N U 7
3 ¥ \ N\ Q -
Cartridge Support : [ \\,}—_;@
Bracket

Figure 30
Lower Cartridge Support Bracket Assembly

TENSION STRUT BACKUP

STEP 1
Attach Cartridge
Support Bracket

STEP 2
Attach “Keeper”

CARTRIDGE SUPPORT BRACKET

Figure 31
Cartridge Support Bracket Assembly
(Tension Strut Backup)
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10) Nose Assembly

STEEL NOSE ASSEMBLY

Figure 32
NOSE ASSEMBLY (p. 51)

A. Prirassimbliach DJosTAssCmblJhalTJith 585" h(11bolt, 581 34" lat [Jash(T,
bar Uash(r, 314” schidul180 pip[}, and 5(8” rail nut (thr10) (3 placls pLr hal(ID[ tail
A (1Bl Tight(n.

B. L[oin both pritassCmbld Cosl] halvis [ith Cartridgl) Support Uos[] Brack[t using
1434” h[Ibolts and nuts in sil1[6placls [D[tail B (1 CLI Tight[n.

C. [astin Pull-Out Bracklts to [ront Diaphragm [lith 5[8112” h(11bolts and rail nuts.
Tight(n (D tail D [ (1)

D. Attach Josto OCndCr Pand and Diaphragm HingJ PlatCs Uith 508" rail nuts. Adust
fos[lass mblThright so top ront [los(Jis 820mm abov(th(Iconcrit]pad. Tightln
all sil16Inuts (D tail 111 Gl

E. Install TCpUI CartridglJinsuring dirCctional arro[] is pointing to font os(stCm.
F. Attach Hold Dolin Brack(t to [ront ol los[] Lith 518" [ast(n(rs [p. 34L.

Detail C

BAR WASHER LEFT NOSE

CARTRIDGE SUPPORT PANEL

NOSE BRACKET

RIGHT NOSE
PANEL

5/8X5 HEX
BOLT

5/8X1 3/4
WASHER

Detail A

3/4 SCH 80X2 5/16 PIPE

Detail A Detail B
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HINGE PLATES

PULLOUT BRACKET
1/4X3/4
HEX BOLT
1/4 HEX NUT
5/8X2
HEX BOLT
Cartridge Support
Nose Bracket
Detail C Detail D

Steel Nose not shown for clarity

NOSE PANEL
PULLOUT BRACKET

5/8 HEX NUT

5/8 RAIL NUT

Detail E Detail F
Inside View: Nose Cover Cut Away Inside view back of front
diaphragm showing nuts against
Hinge Plates
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Note: Detail G shows proper placement of Cartridge Nose Support Bracket.

820mm

CARTIRDGE SUPPORT.
BRACKET

Y

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

Detail G
Bays to the rear.
3/8X1 HEX BOLT
3/8X1 HEX BOLT
CARTIRDGE
HOLD DOWN
BRACKET 3/8X2 FLAT WASHER

"~ 3/8 FLAT WASHER

3/8 HEX NUT

3/8 WASHER

\

3/8 HEX NUT

ANGLE BRACKET
Figure 33
Hold Down Bracket Assembly
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11. Checking the System Assembly

Cnsurllall fastnirs arl]prop rlCitight nd throughout this(sti'm [anchor bolts, [tc.J ST
torfull riuirtmints bllol]. Chick all [I'ndlr Pan(ls. Il'th(11do not (it tightl[]against th(!
undCriCing PanCl, sCstCm rlalignmint maldbOnCcCssarl [Ligur] 34

Important: Top ol Stl 11 [Jos[lis 820mm aboviigrad( [p. 34L.

Warning
Anchor Torque and Clearance Requirements

TorlullR[Tuirfmints [1Adh(siviiManulactur[1Sp’c
Anchor clCarancC abovinuts 0 Cigur118, p. 24

Fender Panel Critical Clearances
(ndir Panil Gap [1idl7[125 mm

MAXIMUM GAP = 25 mm

P - i
D E— A\
! n \\\
UNDERLYING FENDER, FENDER PANEL
TRANSITION, EXTENSION
OR SIDE PANEL
Figure 34

Fender Panel Gap

12) Cartridge Placement

ThU Jos[ Cartridg) must bl th(l sam hlight as [v(roth(r Cartridg[l To compl[t[] th(
ass[mblJolla [luadGuard’ M [1id(} placll th(J appropriatl] Cartridg(] in [ach Ball ol th[
sistim. Tipll | Cartridgl's arll placid tollard th(] [font [Tlosl 1ol thi] sistimTIpll |l
Cartridgls arllplacld tollard thUrlar [Backup_o[th[Is[stCm [p. 200

Warning: Placing thil [irong Cartridg(] in th{l [os[] or BalTs[Icould r(sult in
unacclptabl crash pCriormancl pLr MASH crit(ria and causl] sCrious inurl]or
dCath to occupants andior bCstandrs in thO Cvint oCa vihiclCimpact.

Important: Thi[luadGuard- M [1id[lis a sil1[6/ Bal conliguration.
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QuadGuard® M Wide Final Inspection Checklist

Site Location:

Date:

Inspector:

Refer to the QuadGuard M Wide manual and / or drawing package.
o Claranclol650mm blhind rlar [Cndr Pan(ls [or strok(] [p. 13[]
o Anchor nuts ar(Jtorluld to manufacturlr splcilication [p. 170
o Cartridgls arlllLv[l and th(1sam([JhCight in [Cach Ball[p. 200

o Corrlct Cartridg(lis placid in Cach Balland pointing to ront olIs{stCm [p. 2001
o [Lwlrilholland slot in Backup and Monorail is anchord [pp. 23, 24[]

o I[no transition, sid[ pan(ls at backup arlJrCluirtd [p. 250

o Anchor studisar(138 mm malimum abov(]th(padlip. 24[]

o Monorail guid(s arllattach(d to Diaphragms [p. 26

o Diaphragm Shims installl’d bl t[1(1 nh Diaphragm [1 Monorail guid('s [p. 26[]

o [ach [CndCr Pan(l has a tChsion Dil]1Spring [p. 28[]

o Mushroom [J ashlrs slatld in slots [p. 29[

o Monorail has [Ind Cap attach(d [p. 30L!

o Lrontolth(]JoslJass mblllis 820mm abov(concrit[pad [p. 34[]

o [oslICartridg(lis at thlIsam[hlight as BallCartridg(s [p. 34[]

o Cartridgl1Hold Dol n Brack[ tis sl curlland [ngag(d [lith [Jos[ICartridg(!p. 34[]
o [Indlr Panll gap is malimum o[25 mm [p. 35[]

o Bolts and nuts arl]proplLriCtighttnCd [p. 3501

o Slstim is cllar ol dlbris with any monorail transport bolts (if fitted)

removed (p.22)
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Maintenance and Repair

Inspection Frequency

Insplctions [or (JuadGuard" M [JidJarlrCcommindld as n(_d(d basld upon volumL o[ trallic
and impact histor(l Visual Driv(+B[JInspLctions arllrCcomm{nd(d at ICast onclJa month. [J alk-
Op Insplctions arlirfcomm(nd(d at Ilast onclla [Tar.

Visual Drive-By Inspection
10 Is thCrOis Cvid[Cncdolan impactl1so, pLriorm a [Jalk-up inspLction.

201 Arl] Cartridgl's proplrilisiatid on thi]1 Support Brack(ts(] All damaglid Cartridg('s must
bOrCplacd.

Warning: S Cartridg(]placi m[nt instructions on pag(20.

3) St Uoslis propLridattachd and 820mm abovl gradll [p. 340

4) COotlIthJlocation and condition ol th(l DuadGuard” M [Jid1and th(l datJolvisual
drivi+bllinsplction.

Walk-Up Inspection Checklist
[J Clar and dispos[lolon-sitld[bris.

11 Cllar and rimov(] [l clssivildirt irom around th'Monorail and Diaphragm [T t.

[l Bolts arlitight and rust [r[ .

'l Anchor bolts arl/s[ curl Illanchor(d.

0 Diaphragm Lgs ar( straight.

[J Al Mushroom (] ashir AssCmblills arl]lat and prop(rllisCatld through CCndCr Pantl slot.

[l OndCr Panlls and Transition Pan(ls should n(st tightlllagainst thi s sti'm.

[1 Cartridg(s havilnot bl Th damagld and arl[] proplrllisiatid on th{ir Support Brackl ts.
To [nsurllintCndd spl]d charactLlristics, partiallClcrushd Cartridg(’s [dullto lo[J splid

impactsmust bl rCplacld.

(1 Makl1all nfcissarlirpairs as discribld abov(l S(11Post-Impact Instructions [or mor(]
information on nt pagll

0 TodCtrminUilCa product should blrCplacd oris potCntiallJrCusabl(], a trainCd CnginCCr
[(I'plritncld in highllall products must bl consulti d.
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Post-Impact Instructions

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 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.

10 DCploOappropriatCtralic-control dCvicls.

2] OnsurJall anchor bolts havll rCmainCd [irmlJanchord in th(JroadJalJsurlacll R placC
anUloos(], brok(n, or pullCd out anchors.

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

30 Clar and disposJolanld[bris on sitLl

477 OnsurJthIMushroom [ ashir AssCmblils arJintact so th(1s[st[m can blJrstor(d to its
original position.

Caution: [s(] [I1] protiction and glovis [Ihin rliurbishing thi' Mushroom
[ ashlr Dill Spring AssCmbll Do not placll linglrs undrnCath an ass[mblCd
Mushroom [ ash(r. Parts mallsuddnlshii and nglrs mall bl pinchid. ICthC
Dil1Spring is still undr comprission as th(1nut is nCaring th(1 [nd olth(]bolt, to
privCnt inurdmakO surl]that thO Dill Spring is ristrainCd Lith a clamp so it do(s
not suddnlirClas) [Thin th{inutis rfmovid [fom th{JMushroom [ ash(r Bolt.

501 ThilDiaphragm Support Lgs ar(lall prop(rillattachd to th(1Monorail.

60 ROmovO thO OosO AssCmbl and attach a chain to thO Pullout Brack(is on thO frst
Diaphragm [Migurd 350 Attach both [nds oCchain to a hCav vChicld such as a 1 ton
pickupl.

Warning: Stand cllar in cas(]chain brliaks or bl’com(s disconnlct/d.

Figure 35
Pullout Brackets

Important: SlolIl1pull thiis[stim [or(lard to its original ' ngth. Hav(lsomon(]
Datch thO rpositioning to [nsurd undtlctCd damagld dols not causl thO
Diaphragms to bind or pull out impropCriC]

ingalcivil.com.au 38 ROvision B April 2021



700 RCmovl all crushid Cartridg(s [rom Cithin th(Js[stCm.

8[1 Chikck to sl11that th{1Diaphragms ar(lin usabl(]condition. Diaphragms [hich arJbo(Id
or havllbintICgs must bliriplacid.

91 Chick that th(] [IIndlr Panlls arll proplrlil] attach(d [lith th(] Mushroom [(Jash(r
Ass mbli’s. Damag(d [ ndlr Pan(ls and Transition Pan(ls must bl Ir(plac(d.

Warning

Anchor Torque and Clearance Requirements

TorluJ RO uirCmCnts [JAdhlsiv(]ManulacturlSpLc
Anchor clCarancllabovlinuts [ Cigurl] 18, p. 24

Fender Panel Critical Clearances
UCndCr PanCl Gap 25 mm

10CChikck th(] gaps between Fender Panels. Thi] malimum gap allolJ[d [or th(s[
ovlrlapping parts [including [I'ndlr Panlls ovirlapping Panlls blhind thi] s(stimllis
25 mm.

Important: Cnsurthz Mushroom [J ash(r rail nuts ar tightCnid to th(l [nd o[

th bolt thriads. I'thiigaps brtl1'n thi1 [Cndlr Pan(ls ar(]still too larg} it mal’
bOnCcCssardto riplacObnt parts.

MAXIMUM GAP =25 mm

=
N

T

; \,
N\ / N\ ! N

UNDERLYING FENDER, ¢ | [y FENDER PANEL
TRANSITION, EXTENSION F )l
OR SIDE PANEL

-

Al

Figure 36
Fender Panel Gap

11(R[placlall crushd Cartridg(’s and damag_d Cartridg[] Support Brack(ts. S 1 Cartridg(
Placi m[nt on pag!20.

12RImov(]l damag/d [Jos[] Assimbl’l Attach thiIn(l] [Jos[]to thil lirst Diaphragm. S(1]
pagls 32 - 34 and 51 [or [os[Jattachm(nt instructions.

13All bolts on thisstim arlJad Tuat( 1 tight.
14[Sitlis [H] fom dbris.
150Th0J JuadGuard” M [ idJis nol[J rCad][or us(l
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Parts Ordering Procedure & Drawings

Mak[ a list olall damag(d parts [fom th(1SistCm Compon(nts sLction in this manual (p. 7 0110
Ans(I[r thi [ollolling Culstions in thilspacl’s providd. This inlormation is n(clssar(/to ricliv(]

th{prop(T parts.

N
Juao arc

Description:

e Orde 0 °
Choices

C U O

Fill in this section

Transition Panel Type?

SidJPan(l and Transition
Panll TCpls arlJon pagl]12.
Includ] Transition options [or
both sids iCh[c[ssarLl

Ho[ to DtCrmin{J LLItIRight

[Juad to [I -BCam Guardrail
[Juad to Thrill Bflam Guardrail
[Nuad to Sallitl1ShapIBarrilr
[Nuad to Singll Slop1Barrilr
[Juad to VLrtical Concr[t[]
[Ind Sho(]

. e [lonl]
is on pagl121.
Parts List(s) & Quantities
PN Description Count
10102902| In(lction Mortar 500(2(TI[] 3
10102307| Backup, TS, 64, M (1id[} [] (Dl cals 1
10102508| Bolt, HI} 14314, G5 6
10102556 Bolt, HLL} 114101, G5 2
113596 | Bolt, H(I] 381, G5 4
10102507| Bolt, H(1} 3188 112, All ThrCad, G5 16
10102531| Bolt, H(1} 58(2, G5 2
10102552| Bolt, H( I} 588 112, G5 1
10102512| Bolt, H(I ] 5(8(4, G5 36
119163 | Bolt, H(I ] 5805, G8, P, [IT 6
10102509| Bolt, H( 1] 3[4[2, G8 24
10102503| Bolt, Rail, 5[8(2 28
10102209| Brack(t, Angl(} 2011, [Hol(s 2
10102208| Brack!(t, Cartridg/1Hold DolIn 1
10102405| Brackrt, Cartridg[1Support, [los[] 1
10102400| Brack(t, Cartridg[] Support, Dia, CJoldd 12
10102406| Bracklt, Cartridg(l Support, TS Bl 1
10102411| Brack[t, Pull-Out 2
10102903| Cartridgl]Ass. mbl[] TCp(ll 4
10102904 Cartridgl 1 Ass mbl(] TpIll 3
10102101| Diaphragm, 0833 1
10102116| Diaphragm, 0993 1
10102102 Diaphragm, 1153 1
10102105| Diaphragm, 1313 1
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PN Description Count
10102117 |Diaphragm, 1473 1
10102128 | Diaphragm, Full Length,0673 1
10102313 | Endcap, Monorail 1
10102557 | Hinge Pin, Dia, Full Length 2
10102417 | Hinge Plate, Fender Panel 12
10102443| Hinge Plate, Full Length 2
10102419 | Locking Bar, Cartridge Support 1
10102534 | Monorail Guide 12
10102311 | Monorail, 2 Bays 1
10102312 | Monorail, 3 Bays 1
10102214 | Nose, Left Half 1
10102215 | Nose, Right Half 1
10102504 | Nut, Heavy Hex, 3/4, A563 DH
10102502 | Nut, Heavy Hex, 5/8, A563 37
10102515 | Nut, Hex, 1/4 8
10102516 | Nut, Hex, 3/8 20
10102501 | Nut, Hex, 5/8, Rail 54
10102002 | Panel, Fender 12
10102005 | Panel, Side 2

626819 | Pipe, 3/4 Schedule 80X2 5/16 6
10102521 | Screw, Flat, 5/8X8 1/2, G8, Socket 12
10102906 | Shim, 12GAX3 5/8X8 12
10102522 | Spring, Die, 1 1/2 ODX3/4X6 12
10102547 | Stud, M20 x 180mm, GR8.8 52
10102907 | Tel ST 1 3/4X1 3/4X12GAX10, H4S 4
10102908 | Tel ST 2X2X12GAX10, H4S 4
10102210 | Washer, Bar, 10GAX2X14, Slots 2
10102538 | M20 Structual Flat Washer 52
10102526 | Washer, Flat, 3/8X1 4
10102568 | Washer, Flat, 3/8X2 2
10102500 | Washer, Flat, 5/8X1 3/4 6
10102528 | Washer, Lock, 3/4 24
10102529 | Washer, Lock, 3/8 16
10102530 | Washer, Lock, 5/8 37
10102536 | Washer, Mushroom, Forged 12
10102539 | M20 Structual Nut Hex Galv 52

Warning: Use only Trinity Highway parts that are specified herein for assembling,
maintaining, or repairing the QuadGuard® M Wide. Do not utilize or otherwise
comingle parts from other systems even if those systems are other Trinity
Highway systems. Such configurations have not been tested, nor have they been
deemed eligible for use. Assembly, maintenance, or repairs using unspecified

parts or accessories is strictly prohibited.
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INGAL

CIVIL PRODUCTS

A valmont S compPANY

www.ingalcivil.com.au
sales@ingalcivil.com.au
1300 446 425

TRINITY
‘ ' Ahead of the Curve®

For more complete information on Trinity Highway products and services,
visit us on the web at www.trinityhighway.com. Materials and specifications
are subject to change without notice. Please contact Trinity Highway to
confirm that you are referring to the most current instructions.

www.trinityhighway.com

888.323.6374 (USA)  +1214.589.8140 (International)
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