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WATER AND CONSTRUCTIONWATER AND CONSTRUCTIONWATER AND CONSTRUCTION WATER AND CONSTRUCTION 
INDUSTRIESINDUSTRIES



Waterworks FastenersWaterworks Fasteners



THIS IS ASCREW



THROUGH BOLT & CAPSCREWTHROUGH BOLT & CAPSCREW



Bolt TermsBolt Terms



A Bolt is a Spring!A Bolt is a Spring!A Bolt is a Spring!A Bolt is a Spring!



Thread LoadingThread LoadingThread LoadingThread Loading

Thread Load Sum
1 34% 34%
2 23% 55%2 23% 55%
3 16% 71%
4 11% 82%
5 9% 91%



Grade 2Grade 2Grade 2Grade 2
•• ASTM 307AASTM 307A –– FinishedFinishedASTM 307A ASTM 307A FinishedFinished

–– Mild SteelMild Steel
–– Minimum TensileMinimum Tensile
–– No Max TensileNo Max Tensile

•• ASTM 307B ASTM 307B -- HeavyHeavy
–– AWWA General                               AWWA General                               

SpecificationSpecificationSpecificationSpecification
–– 1/8 larger across the flats 1/8 larger across the flats 
–– Requires 1 wrench size Requires 1 wrench size 

largerlarger
–– 100ksi Max Tensile100ksi Max Tensile00 a00 a



Grade 5Grade 5Grade 5Grade 5

•• SAE J429 SAE J429 -- FinishedFinished
•• Structural Grade Bolt Structural Grade Bolt 

•• ASTM A325 ASTM A325 -- HeavyHeavy
–– BuildingsBuildings
–– Less Threads Less Threads 

L Sh kL Sh k–– Longer ShankLonger Shank



A325 SHORT THREADS / GR 5 LONG THREADSA325 SHORT THREADS / GR 5 LONG THREADS



Grade 8 / A354 BDGrade 8 / A354 BDGrade 8 / A354 BDGrade 8 / A354 BD

•• AutomotiveAutomotive
•• Off Road / Off Road / 

S iS iSuspensionSuspension
•• Large Diameter Large Diameter 

ConnectionsConnectionsConnectionsConnections
•• 72” & Above72” & Above



BreakBreak away Boltsaway BoltsBreakBreak--away Boltsaway Bolts

•• Wet or Dry?Wet or Dry?
•• LADWP 100% SiliconLADWP 100% SiliconLADWP 100% Silicon LADWP 100% Silicon 

FilledFilled
•• Proper orientationProper orientation•• Proper orientationProper orientation
•• 6 hole 6 hole -- 5/8”5/8”

8 h l8 h l 3/4”3/4”•• 8 hole 8 hole -- 3/4”3/4”
•• Bolt up or down?Bolt up or down?



Red Brass (silicon bronze)Red Brass (silicon bronze)Red Brass (silicon bronze)Red Brass (silicon bronze)
•• For meters For meters -- no galvanic corrosionno galvanic corrosion
•• SoftSoft
•• Fully ThreadedFully Threaded
•• Alternate is SS w/ blue nutAlternate is SS w/ blue nut



TT 304 Stainless Steel304 Stainless SteelTT--304 Stainless Steel304 Stainless Steel

•• ASTM F593 / F594 ASTM F593 / F594 ––
Finished HexFinished HexFinished HexFinished Hex
–– TT--304304
–– No MolybdenumNo Molybdenum

•• ASTM A193 / A194 ASTM A193 / A194 ––//
Heavy HexHeavy Hex
–– B8 B8 –– Heavy hex Heavy hex 

version of 304version of 304



TT 316 Stainless Steel316 Stainless SteelTT--316 Stainless Steel316 Stainless Steel

•• ASTM F593 / F594 ASTM F593 / F594 ––
Finished HexFinished Hex
–– TT--316316TT 316316
–– More MD & NI More MD & NI --

Higher yieldHigher yield

•• ASTM A193 / A194 ASTM A193 / A194 ––
Heavy HexHeavy Hex
–– B8M B8M –– Heavy hex Heavy hex 

version of 316version of 316





Stainless Benefits / IssuesStainless Benefits / IssuesStainless Benefits / IssuesStainless Benefits / Issues

•• Galling Galling -- •• “Burning”“Burning”gg
AntiAnti--seize seize 

A tiA ti ii

•• Stretching Stretching ––
rere torquetorque•• AntiAnti--seize seize 

not required not required 

rere--torquetorque

•• Corrosion Corrosion 
with Blue with Blue 
nutnut

ProtectionProtection
nutnut



Stainless and Blue NutStainless and Blue NutStainless and Blue NutStainless and Blue Nut

•• No AntiNo Anti--SeizeSeize
•• Higher Tension Without Over StressingHigher Tension Without Over Stressing•• Higher Tension Without Over Stressing Higher Tension Without Over Stressing 

The BoltThe Bolt
•• Rarely a Need for ReRarely a Need for Re tighteningtightening•• Rarely a Need for ReRarely a Need for Re--tighteningtightening





Torque & LubricationTorque & LubricationTorque & LubricationTorque & Lubrication

•• Cad             25%Cad             25%
•• Zinc 15%Zinc 15%Zinc             15%Zinc             15%
•• Oiled           15%Oiled           15%
•• Xylan 50Xylan 50 70%70%•• Xylan           50Xylan           50--70%70%
•• Common Practice is OiledCommon Practice is Oiled
•• Who provides Torque ValuesWho provides Torque Values



TT Head BoltsHead BoltsTT--Head BoltsHead Bolts

•• Available in low alloy, Corten & S.S.Available in low alloy, Corten & S.S.
•• Stainless TStainless T--Heads have Twice the elongationHeads have Twice the elongation
•• Corten        50%Corten        50%

St i l 25%St i l 25%•• Stainless    25%Stainless    25%



CoatingsCoatingsCoatingsCoatings

•• CadmiumCadmium
•• ZincZinc
•• HotHot--dip Galvanizeddip Galvanized
•• TRIPAC 2000TRIPAC 2000



Salt SpraySalt SpraySalt SpraySalt Spray

1000 Hours





Galvanic ScaleGalvanic ScaleGalvanic ScaleGalvanic Scale
•• ANODIC / LESS NOBLE / CORRODED ENDANODIC / LESS NOBLE / CORRODED END

ZincZinc–– Zinc                                            Zinc                                            

–– AluminumAluminum

–– Galvanized SteelGalvanized Steel

–– CadmiumCadmium

–– Mild Steel, Wrought IronMild Steel, Wrought Iron

C IC I–– Cast IronCast Iron

–– LeadLead

–– Brass, BronzeBrass, BronzeBrass, BronzeBrass, Bronze

–– CopperCopper

–– Stainless TStainless T--304 F593 C or D304 F593 C or D

–– Stainless TStainless T--316 F593 G or H316 F593 G or H



Corrosion CostsCorrosion CostsCorrosion CostsCorrosion Costs
•• U.S. Federal Highway Admin U.S. Federal Highway Admin -- Mandated by Mandated by 

CongressCongressCongressCongress
–– in conjunction with NACEin conjunction with NACE

•• Direct Annual Cost $276 BDirect Annual Cost $276 BDirect Annual Cost $276 BDirect Annual Cost $276 B
–– Utilities $47.9 BUtilities $47.9 B
–– Drinking Water & Sewer Drinking Water & Sewer -- $36 B$36 B



TWO YEAR STUDY BY NACE FOR THE US TWO YEAR STUDY BY NACE FOR THE US 
GOVERNMENT: 36 BILLION DOLLARS ANNUALGOVERNMENT: 36 BILLION DOLLARS ANNUALGOVERNMENT: 36 BILLION DOLLARS ANNUAL GOVERNMENT: 36 BILLION DOLLARS ANNUAL 
CORROSION COSTSCORROSION COSTS

UNFORTUNATELY, THERE IS A LACK OF UNFORTUNATELY, THERE IS A LACK OF 
COMPLETE AND UP TO DATE INFORMATIONCOMPLETE AND UP TO DATE INFORMATIONCOMPLETE AND UP TO DATE INFORMATION COMPLETE AND UP TO DATE INFORMATION 
ON ALL WATER SYSTEMS, WITH LIMITED ON ALL WATER SYSTEMS, WITH LIMITED 
COMMUNICATION AMONG WATER COMMUNICATION AMONG WATER 

S SS SUTILITIES, AND THUS, LIMITED UTILITIES, AND THUS, LIMITED 
AWARENESS AND IMPLEMENTATION OF AWARENESS AND IMPLEMENTATION OF 
AVAILABLE CORROSION CONTROLAVAILABLE CORROSION CONTROLAVAILABLE CORROSION CONTROL AVAILABLE CORROSION CONTROL 
TECHNOLOGIESTECHNOLOGIES





QuestionsQuestionsQuestionsQuestions



February 19, 2007 
v. 02
nd Nuts for Flanged Connectionsnd Nuts for Flanged Connections

olts and nuts shall be as indicated below (select the appropriate specification and finish):
pecification: (select one)

olts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 
ade A Bolts shall be standard ANSI B1 1 Class 2A coarse threads Nuts shall conform to ASTM A563 andade A. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on 
head of the bolt shall be A 307 A.  

olts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 
ade B Bolts shall be standard ANSI B1 1 Class 2A coarse threads Nuts shall conform to ASTM A563 andade B. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be heavy hexagonal for 
ater bearing area. Identification on the head of the bolt shall be A 307 B.
5 Carbon Steel Bolts
ts shall be carbon steel with a minimum 105,000 PSI tensile strength conforming to SAE J429. Bolts shall 
standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be standard ANSIstandard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be standard ANSI 
1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on the head of the 
t shall be three slash marks.

Stainless Steel (Finished Pattern)
ts and nuts shall be stainless steel conforming to ASTM F593 for bolts and ASTM F594 for nuts. Bolts 

all be threaded to conform to ANSI B 18.2.1, page C-1 for finished hex bolts. Nuts shall conform to ANSI B 
2.2, page D-1. Nuts shall be finished with TRIPAC 2000 coating system to minimize galling and ensure 
per torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads and nuts shall be 

xagonal. Identification on the head of the bolt shall be T-316, 316, F593G or F593H.



8M T-316 Stainless Steel (Heavy Pattern)
Bolts and nuts shall be stainless steel conforming to ASTM A193 Grade B8M for bolts 
and ASTM A194 Grade 8M for nuts. Bolts shall be threaded to conform to ANSI B 
1.1, Class 2A coarse threads. Nuts shall conform to ASTM A194. Nuts shall be1.1, Class 2A coarse threads. Nuts shall conform to ASTM A194. Nuts shall be 
finished with TRIPAC 2000 coating system to minimize galling and ensure proper 
torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads 
and nuts shall be heavy hexagonal. Identification on the head of the bolt shall be 
B8M.
Finish: (select one)Finish: (select one)
Bolts and nuts shall be plain finish.
Bolts and nuts shall be Zinc plated to reduce the effects of corrosion.
Bolts and nuts shall be provided with a hot dipped or mechanically galvanized finish 
to reduce the effects of corrosion. “Overtapped” nuts and holes may be required pp y q
when hot dipped bolts are specified.
Bolts and nuts shall be finished with the TRIPAC 2000 coating system to significantly 
reduce the effects of corrosion. A multi-step process shall be utilized to chemically 
clean, abrasive blast and prime with zinc/nickel phosphate primer prior to application 
of the Xylan fluoropolymer Wear resistance (K-Factor) shall be in the range of 6 to 8of the Xylan fluoropolymer. Wear resistance (K Factor) shall be in the range of 6 to 8 
(excellent) and minimal effects should be seen after a 3000 hour Salt Spray test 
conforming to ASTM B-117. 

Mechanical Joint T-Head Bolts
A242 Steel Bolts

Bolts shall be ASTM A242 weathering steel with minimum yield strength of 45,000 
PSI.  All T-Bolts & nuts shall be threaded in accordance with ANSI/ASME B1.1, Class 
2A fit, with coarse-thread series.  Heavy hex nuts shall be used.  Bolt heads shall be 
in accordance with the dimensions of ANSI/AWWA C111 / A21.11-95. 



Hydrant Break-Off Bolts
07A Break Off Bolts07A Break-Off Bolts

Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile 
strength conforming to ASTM A307, Grade A. Bolts shall be standard ANSI 
B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be 
standard ANSI B1 1 Class 2A coarse threads All bolt heads and nuts shallstandard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall 
be hexagonal. Identification on the head of the bolt shall be A 307 A. 5/8” 
diameter break-off bolts shall have an 11/32” hole drilled in the shank 2 3/8” 
deep. ¾”diameter break-off bolts shall have a 13/32” hole drilled in the 
shank 2 3/8” deep. The bored out holes shall be 100% filled with silicon to p
prevent moisture from corroding the bolt internally.

Meter Bolts
Silicon Bronze Bolts

Bolts and nuts shall be silicon bronze conforming to ASTM F 468 MaterialBolts and nuts shall be silicon bronze conforming to ASTM F 468. Material 
shall meet UNS Alloy number C65100, Alloy 651, low silicon bronze B. Bolts 
shall be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and 
nuts shall be hexagonal. Washers shall be of the same material as the bolts 
and nuts. Identification on the head of the bolt shall be 651, SB or 

k dunmarked.










