GUARDRAIL FASTENERS

Bolts Nuts & Washers used in guardral applications are sold under Congtruction and Materids
specification 606. Within 606 are the references to the materias specifications 710.06. This materid
specificationisareferenceto AASHTO M 180. Thevast mgority of fagtenerswill need to meet AASHTO
M180.

Material Spec AASHTO M 180

While the guardrail will meet Typell Class A, the specifications for the bolts and nuts are called out in
gpecific sections of the M 180 specification. The mgor difference for bolts, nuts and even washersisthe
magority of the requirements are not in M 180 but listed in other ASTM  specifications referenced by the
AASHTO specification

Sections of AASHTO have been repeated below as example.

“Unless otherwise specified, bolts and nuts for Typesl, 11, and 111 beams shal conform to or exceed the
requirements of ASTM A 307 and shall be coated in accordance with M 180, section 9.4"

“All connections or licesshdl be formed withova shoulder button headed bolts to minimize projections
ontheroad sde of the guardrail Splice and post bolts and nuts shdl conform to one of the configurations
shown in Figure 3 or Figure 4. Either of the dternate configurations may be furnished.”

(Figure3 and 4 refer to AASHTO. Thefigures have been reproduced bel ow to give you an understanding
what they describe)
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Thevaduesfor “L” and “T" depend on the length of the bolt. Below isthe current table for

“L” length of bolt = DISTANCE FROM UNDER THE HEAD TO THE END OF THE BOLT

“T" minimum thread length of the bolt = LENGTH OF THREADS ON THE BOLT SHANK

Bolt Length “L” 1V4 13/8

2

8

10

18

24

Thread Length “T” 1 11/8

13/4

4

4

4

While the table covers mogt of the standard sizes there may be specias from time to time.

DIMENSIONAL CHECKS

Balt, nuts and washers should have a random check performed to see they meet the dimensiona

requirements of the specifications. Thistypicaly means checking

Length
Thread Length
Diameter

Bolt threads
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Balt length and required minimum thread length can be measured with a ruler. Diameter can also be
checked with aruler

Bolt Threads should be spot checked to make sure the 11 threads per inch required for a5/8" diameter
guardrail bolt iswhat you received.
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Thread Length

3.4



Balts (and Nuts) dso have chemica requirements to be checked.Unlike guardrail beams that have no
chemistry requirements, bolts and nuts do.

Chemical Composition

Chemicd requirementsfor guardrail bolts (and most bolts other thanhigh strength bolts) areliged inASTM
A307. Grade A and B boltsand studs shdl have aheat andysis conforming to the requirements specified
in the table below and based on the stedl producer’ s heat andysis.

Tablel

m“I“I“I“I“I“I“Im“I“I“HeatAnaIysis Product Analysis
Carbon, Max 0.29 0.33
Manganese, Max 0.90 0.93
Phosphorus, Max 0.04 0.041
Sulfur, Max

Grade A 015 )

Grade B 0.05 0.051

bolts and studs are cusomarily furnished from stock, in which case individua heats of sted cannot be
identified.

chemica andyses shdl be performed in accordance with Test Methods, Practices, and Terminology A
751.

Hardness & Proof Load Bolts A307

Hardness and proof load are measurement of the mechanica properties of the Bolts.
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Generdly bolts are tested for strength by proofloading. The table below (out of ASTM A307) showsthe
required proofloads for many A307 bolts.
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The proofload table above shows many different Sze bolts. The boxed area for a 5/8" diameter by 11
threads per inch bolt, the typica guardrail bolt. All A307 bolts are based on aminimum tendle strength
of 60,000 ps. Theformula at the bottom of the above table dlows you to caculate the proofload if you
know the diameter, the number of threads per inch and the minimum alowable ultimate tensile sress.
(60,000 psi)

Asageneral rule Minimum Allowable Stress X Cross section Area of bolt = Proofload
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Bolt Markings
Grades A and B Bolts and Studs;

Balt heads and one end of studs shal be marked with a unique identifier by the manufacturer to
identify the manufacturer or private label distributor, as appropriate. Additiona marking required
by the manufacturer for his own use shal be a the option of the manufacturer.

In addition to the requirements of 13.1, dl bolt heads, one end of studs 3/8 in. and larger, and
whenever feasible studs less than 3/8 in. shal be marked with a grade marking as follows.

Grade Marking

A 307A

B 307B

Product Marking

All markings shdl belocated onthe tip of the bolt head or stud end and shall be raised or depressed at the
option of the manufecturer.

What haven't we covered? Gavanized coding requirements. We will cover this later into this fastener
section.
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Nuts

Guardrall nuts (and most nuts) conform to the requirements of ASTM A563. This specification covers
various types of nuts but guardrail nuts only need to meet the lowest grade of nut in this specification.

Dimensional requirementsfor nuts. Guardrail nuts are Heavy Hex nuts but are unigue in they have
offsets on one or both faces

1" ¥ 1 14" deep
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Other sze nuts should meet the Dimensiond requirements of the table below:

H
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Table 9 Dimensions of Heavy Hex Nuts and Haavy Hex Jam Nuts
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Chemical Requirements Nuts A563

Chemical Compostion: There are various grades of nuts. Generdly the O, A, B, C, D isdl that you
need

Grades O, A, B, C, D, and DH shdl conform to the chemica composition specified in Table below.

5a Chemical Requirementsfor Grades O,A,B,C,D, and DH Nuts:

Composition %
Grade of Analysis Carbon Manganese Phosphorus Sulfur
Nut max max max
O,A,B,C. heat 0.55 max 0.12 0.15"
product 0.58 max 0.13®
D¢ heat 0.55 max 0.30 0.04 0.05
product 0.58 max 0.27 0.048 0.058
DHC heat 0.20-0.55 0.60 0.04 0.05
product 0.18-0.58 0.57 0.048 0.058
A For GradesO,A, and B asulfur content of 0.23% max is acceptable with purchaser approval.
B  Acid bessemer sted only.
C  For GradesD. and DH a sulfur content of 0.05-0.15% is acceptable provided the manganese

is 1.35%mm

There are other chemicd requirements for other nuts. Thosearedso listed in ASTM A563. The above
isanexample of the informationand would generaly cover the guardrail and other nuts used normaly with
ASTM A307 bolts.

Hardness & Proof Load for Nuts A563

Just like bolts nuts have Hardness and Proofload requirements.

Thetable onthe next page has both the Hardness and minmumrequired stress for proofload. Nutsdo not
have a proofload table but the required proofload is established exactly the same way. The minimum
ultimate stressis multiplied by the area of the bolt. The nut has to withstand the same load or better.

A second table smilar to the hardness and ultimate stress table gives the areas for cdculating proofload.
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TARLE 3 Mactumicsl Pequiremenis
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Nut markings

Nuts made to the requirements of Grades O, A, and B are not required to be marked unless individud
marking is pecified in the inquiry and order. When individua marking is required, the mark shdl be the
grade letter symbol on one face of the nut.

Heavy hex nuts made to the requirements of Grade C (Note 4) shdl be marked on one face with three
circumferential marks 120° Apart.
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Nuts made to the requirements of Grade D shdl be marked with the grade symbol, D (Note 4) on one
face.

Marks may be raised or depressed at the option of the manufacturer. However, if marking arelocated on
the bearing surface, they shall be depressed.

Grade and manufacturer’ sor privatelabe distributor’ sidentificationshdl be separate and digtinct. Thetwo

identifications shal preferably be indifferent locations and, when on the same leve, shal be separated by
at least two spaces.
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Washers

Discussed earlier washersused for guardrail boltsare rectangular. Other washers generdly are round and
have dimensons matching the table below.
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Fastener Coating
Boltsand Nuts;

Balts and nuts shdl be hot-dip zinc coated in accordance with the requirements of M 232, Class C or
mechanicaly zinc coated in accordance with M 298, Class 50, Type 1.

Washers.
Washers shal be hot-dip zinc coated in accordance with the requirements of M232.
AASHTO M232isequal to ASTM A153. AASHTO M298isequal to ASTM B695

Weight of Zinc Coating for Various Classes of material
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Coating Thickness Grade

The table below converts grade (ASTM B695) into mils or oz/sq ft.

Coating Grade mils oz/ft? um g/m?

35 1.4 0.8 35 245
45 1.8 1.0 45 320
50 2.0 1.2 50 355
55 2.2 1.3 55 390
60 2.4 1.4 60 425
65 2.6 1.5 65 460

Take (5) Readings with a magnetic thickness gauge; average thesereadings, and divideby 1.7 mils. Take
(3) samples of (5) readings for average.
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Typical galvanizing check examplefor a NUT.

1 spot requires 5 readings and an average

3 spotsand an average are also required

Bolt
Spot Readingl | Reading2 Reading3 | Reading4 | Reading5 | Average Average
(mils) Oz/sq ft
#1 24 31 4.5 3.8 4.0 3.6 21
#2 2.6 2.3 3.2 2.7 35 2.9 17
#3 3.0 34 3.0 29 3.0 31 18
Final Average 19

The specification requires 1.25 Oz/sq ft minimum
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Certification Acceptance
1. Bolts: Require

Chemigry

Hardness

Proof Load

Coating Check
Example 1

Firgtwarningonthe possible acceptability of any specificationisa certificate of compliance probably means
no test data. For thisexampleit isn't totaly true. They have chemicd data. But:

No Hardness

No proof load

No galvanizing statement or check
Asuming you have checked the dimensons and markings this material doesn’t meet until youget a private
laboratory to test the for the above dataa. REMEMBER YOU SHOULD HAVE ORDERED
MATERIALS TO THE AASHTO OR ASTM SPECIFICATION. THEREFORE FOR ANY
MANUFACTURER TO STATE IT MEETSTHAT SPECIFICATION THERE SHOULD BE
TEST DATA TO SUPPORT THAT STATEMENT.

Example 2 isagood example of certified test data except for gavanizing. If the gdvanizingisdone by the
certified supplier and recorded (along with a spot check of dimensions) the materiad would be okay.

Chemistry Okay

Hardness Okay

Proof Load Okay

galvanized check - perform in house record test values

Spot check dimensions
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Example No. 1

CERTIFICATE OF COMPLIANGE

CUSTOMER NAME:

CUSTOMER PO, -

INVOHICE #: DATE SHIWPPED:

LOT #:

SEECFICATION: ASTM A307, GRADE A MILD CARBON STEEL HOLTS

| COATHMG:  ASTM A153; CLASS & HOT DiP GALYANIZATION

CHEMICAL CONMPOSITION

Bl 1 SSURPEIER: AR HEAT ¥ c Mn P 5 &5 Co N Cr Wpo
RARTANRNWER 1010 Flaaras A2 & O o 2

F128420 PRl S ) F R .

Fixaaar A1 48 0: iy B
NORTHWES TERN 010 BT 0 54 02 fa fa

T2ER A0 = 1o o3 .
JADE STEREING 101 TG4 g2 o4 M0 28 a3
QUANTITY AND DESCRIPTION: *

23400 PLE 8" X 187 GUARD RAIL BOLT,

WE HERERY CERTIFY THE ABDWVE BDLTE MAVE BEEN MANUFACTIRED By ROCKMIAD BHLT AND BTEEL, THE MATERLAL LSHD Wit kW TED
AHEY NANUFACTURED IM THE LS. WE FURTHER CERTEY THAT THIS DATA IS A TRARE AEFFES BITATHH O [NEG2ma Wil 2 ROaED
B THIE MATERLALS SUPPLIER, AND THAT {1UR FROGECURES FOR THE COMTROL OF PROGOET SUALITY AS5URE THAT ALL [TEMS

FURNISHED TN THIS (ADEF: MEST (4% BXCEM0 ALE ARBLICABLE TESTS, PROSESS, AND HHER FCTH FEUSREMENTE FER: AHOVE
SPEGIFICATIEN, '

TEST METHODS: FA8S ' @
. ASTM FG08 Sec, 3.4.1- 5.4.3 - -

ACCREDITED B THE MATICMAL VOLUNTAR T LABDRATORY
ACCREDTATION PROGRAM FOF. THE SPECE SC0PE OF
ACCRECITATICH WACER LB CODE 2002800,



Example No 2

TEST CERTIFICATE
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Nut Certifications Require
Chemigry
Hardness
Proof Load
Coating

Example 3
If you see aword certificate of COMPLIANCE you are probably in trouble. Thisisan example.

3.1 Chemisry=Okay

3.2 Hardness=None

3.3 Proof Load=None

3.4 Gavanized Codting - lists a gpecification but no minimum coating thickness Need to Test
Example4

4.1 Chemistry=Okay

4.2 Hardness=Okay

4.3 Proof Load=16,950/.226=75,000 ps > 68,000 (the specification requirement)

4.4 Coating=Okay
Spec Acceptable
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Example 3

CERTIFICATE OF COMPLLANCE
CUSTOMER NAIE:
CUSTOMER F.0. :
INVOICE % . DATE SHWPED:
LOT &

LSPECIFICATION:  AASHTO M180 SPECIFICATION FOR HIGHWAY GUARDRAIL

COATING:  ASTM A1S3, CLASS C HOT P GALVANIZATION

CHEMRGAL COMPOSITION

GRADE HEAT MO, C Man P a Si

118 MI12M8 - A7 B8 0% 010 18
[2]argta ) o AF 013 00s 22

GUANTITY AND DESCRIPTION: -

T 23400 PGS 58" GUARD RAIL NUT.

WE HERERY CERTIFY THE ABOVE PARTE HAYVE BEEM MANUFAZTIRED M THE 1.5.4 WITH mﬂm WE FLIRTHER CERTFY
THAT THIS BATA |5 & TRLIE AEPRESENTATKIN OF MFCRMATIN FROVTED B THE MATERALS SUPPLIER, ARG THAT JUR PROSECURES
FOR THE CONTROL OF PROCLCT QLAY ASSHIRIT THAT ALE [TEME FLIRMISHED OM THIS DROERMEET R EXCESD ALL ARFPLICKEEE
TESTS, FROCESE, AN HEPECTIM REQLEMENTS FER ABOWE SPECIFICATICML
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Example 4 Page 1

MATERIAL GERTIEIGATIGN

Qﬁstuﬁla:: SToCK . ] Date:
Invuiﬁe &
Lot Number:
Fart NWamber: 33208 77| Ouwanticy:
Descriprion: 5/8 GR NOT Dite Shipped:
Spectfications; AITH ATEZSALI3 Rear 4

MATERTAL CRIMISTRY

i Me |- P g 5L i, (™ Mo g, Al
.15 GE .01 15 i - 058

FLATING AMD/OR PEOTECTIVE COATING

Mot Dip Galvanized {az. per sg. £o.) ' Lib ave.

FH¥FATHLE PRODUCT WAS MANUFACTIURED IN THE URLITED STATEE OF AMERLCATHTH
* THE MATERIAL U3ED IW TIIS PRODUCT Wil MELTED AND MAWUFACTURED IH THE U.5.4,

WL HERTEY CERTLFY THAT T¢ THE REAT 27 OUR KIRMWLEDGE
ALL TNTORMATION COWTAINED HERECH 15 CORRECE,

STATE OF . DOUXTY oF

SHORY AND SUBSCRIIEr BEFURE EE
THTS . Da¥ OF o FE
FOTART PUELIC T T

3.24



Example 4 Page 2

LAEQAATORY TeST CRATIFICNTE

Lab. Ko.

dereived Late 1

Heat Code :
P.0. gr wWaik Order Mg, :
Otier Information * SE-SEER'S 0.

Teat Spevificotivn @ FRRE-A5TN METHODS
Material Type @ A 307 GR. A
Material Size : §/3 G NUT

weod Zpacifieation

Completion Date :

GTHER TESTS

Tust Type i HARDWESS BOCF¥ZLL B Quarsity ¢
BobeafResults/Misoal laneons Information ©
g8. BF. BC_04 ’
87 BE_15-37
BH_FE-RT-06
AR_RF-97-37
L T
Test TYpe i HUT FROOF LOAT Ouenl ity :
MotasliesuitsfMiscel lansoys Information. @
SANPLE ¥RAD A FROOT LOBD oF 15,5508's.

Bk

We cartidy shat those tasts were prepared and testad in oceovdases with the
raferenced specificativos.

LAB MANSGER 1
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Washers
Need Coating

No coating listed on below certification - need to test coating for Spec.

Example 5

Maoh 8, 200}

e Diomatic Washery

mamifactures aty of cor U85, SAH, aod P36 Loy and -
High Cartwn "‘Washers at our - pant. ARl wazhers ops dodeestic and
con firai o Fubli Fastener Law 10132,

Any ollkg quusﬁ-;‘mﬁ cunormipy ST weshess shoakd be addressed b o ualiny
Conitro ) Prepatoyant, '

Trank yot for yomir ordems.

Simcesaiy,
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OTHER FASTENER COMPONENTS

Often there are other fasteners, standard A307 bolts, nuts etc. required to meeting standard drawing
requirements

ODOT standard end trestmentsrequire proof loads. Typicaly ODOT has both cable type and 1 inch rod
types.

Refer to the standard drawing for requirements but generally it is 40,000 proof load.
The other items requiring checking are
Dimensond

Gavanizing
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As example the above brace rod would need to meet the 40,000 Ib proof load. This could be done by
testing or by using the certified test data for ultimate strength; caculating the threaded areaand muitiplying
one timesthe other to come up witha proof load. The nuts should meet ASTM A563 (standard nuts) and
the plate washer should meet dimensiond.

All should have gdvanized coating thicknesschecks. If sent out to a galvanizer they should be ableto give
you their quality control readings as documentation.
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The below certification is for the 40,000 proof load cable required in a standard drawings

Dane:

—_—————

CERTIFICATION OF COMPLIANCE

Thag is to coriify that the dapeter, srand canstrustion, minimu beeading stranpth, and wins mmiﬁg waiphie
for RP122760 3/4" §319W RRL MI0 Ci.-A 3C produced on _ XC10925  -gre in sccardancs b B
Standard Specification for Zine Goatad Sieel Wire Rope and Fittings fir Hiphway Guasd Bail AASHTO
Desighabion; M30-E4 apd Fedeeal Specifoation for Wire Rope and Strand RE -W-410T).

1 esmvify that the suppiie:! mmcrial is domestic 45 defimad by the Federal Transportativg and Assistmes Act of
L2882 and modifed in 1983, AR panufacturing processs oomurred o the Doited Stotes,

ACTUAL TEST TrATA
Moasured Rope Diumrter: R -
Strznd Coustrurtivng 19 Warrington 1-6-6 +£}
Breaking Stroopih: 57 150  poundy Beqtd, 42 800 pounds
Zinc Comtimy Weights;
Wire D, Min. Oz Rt} Actual Oz (Fr.*
iy BIIA, S |- DR
(ME" 0,40 L N
054" 3,40 A8
T 040 .8
MataT Tyrqu
REzizhy s
COUNTY OF . I ]
L9
STATE (OF ) 1

Mafove me, the upirarsdied ‘ot ol G Sl PSR Ao usiy

MMM e
PrEnRily bvgun b e i be the person who u::ne%b: Foreguing

e and, hewg Bro dudv swnrs, acheesdidprd the swsutiog of
1B st by e hig fome act and deed.

Motary Pobée

v ¢ DaRIFESL expisves
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This certification d 0 indudes the gdvanizing coating thicknessonthe individud wires. What ismissng is
the galvanizing check on the threaded ends.

PROOF OF DOMESTIC ORIGIN.

THISHASBEEN COVERED IN PREVIOUSPARTSOF THISTRAINING BUT THE STATE
LAW AND FEDERAL LAW REQUIRE SOMEONE TO DOCUMENT PROOF OF
DOMESTIC ORIGIN.

AT TIMESIT ISASMUCH OF A PAIN TOUSASIT ISTO YOU BUT

ONE, IT HELPSPARTIALLY PROTECT YOUR JOB

and

TWO, IF YOUR SUPPLIER ISGIVING YOUA LOT OF HEAT ABOUT IT ISIT POSSIBLE
THAT THE PROBLEM ISIT ISFOREIGN STEEL.

MAKE SURE YOU HAVE IT COVERED.
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