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Introduction

There are instances where high tensile anchor rods have been cast in with insufficient projection above the
concrete. Extending the anchor rods by welding is generally not permitted. One method to extend the anchor
rod is by the use of a threaded coupler. Checks are required to ensure that stripping of the threads and also
tensile fracture of the coupler does not occur prior to the tensile fracture of the connected threaded rods. This
article presents a method for these checks.
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Figure 1: Threaded Coﬁpler for Anchor Rod (AISC MSC Steel Interchange, 2004)

Check for Thread Stripping
The length of thread engagement required is based on equations from pages 1324 — 1325 of Machinery’s
Handbook 24" Edition. (Oberg et al, 1992)

If the coupler and threaded rod material have equal tensile strength then the length of thread engagement
required to prevent thread stripping prior to tensile fracture of connected threaded rods is given by equation:
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document and shall not be held liable or responsible for any loss or damage resulting from the use of this document
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where:

A = tensile stress area of anchor rod
n = number of threads per mm
D max = maximum minor diameter of internal thread, coupler

d5min = minimum pitch diameter of external thread, anchor rod

For threaded rods that meet the requirements of the bolting standard AS/NZS 1252:1996 the values for these
variables is found in Table 3.3 of AS 1275-1985 (SAA, 1985).

Q=IL,
Where:

_ A, xtensile strength of external thread material
A, xtensile strength of int ernal thread material

A, = Shear area of external threads, anchor bolts

A, =Shear area of internal threads, coupler

1
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Figure 2: Basic Profile (SAA, 1985)
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If the coupler internal thread is made of material of lower strength than the external thread of the anchor rods,
stripping of the internal thread may take place before the fracture of the anchor rod. To prevent this occurring,
a greater length of thread engagement is required. The adjusted length of thread required is given by equation:



The tensile strength of the anchor rod may be stronger than expected. The Steel Structures Standard NZS
3404:1997 requires a strength reduction factor equal to 0.8 to be applied to take into account material
variations within the property class.

Substituting and simplifying

1 1 f,
Dlmax|:(2nj + ﬁ ﬂZmin - DlmaxiX u,qr)od

J=
dmin|:(2];,l] + % €in — Damax jx f, coupler
din = minimum major diameter of external thread, anchor rod
D5 max = maximum pitch diameter of internal thread, coupler
fi rod = anchor rod ultimate tensile strength
ficouper = COupler ultimate tensile strength
o =0.8

If the connected rods meet at the midpoint length of the coupler than the total length of coupler required is 2 x

Q.

Check for Tensile Fracture of Coupler

Tensile fracture of the coupler must not occur prior to the tensile fracture of the connected threaded rods. The
design tensile fracture strength of coupler is given by:

¢Nooupler = <l)fu,coupler X At,coupler
where:

A coupler = Tensile stress area of coupler

2 2
T’:DCoupIer _ ﬂDmax

A =
t,coupler 4 4

Deoupler = Outside diameter of coupler

D

max = Mmaximum major diameter of internal thread, coupler

The tensile fracture strength of the anchor rod being stronger than expected is:
f

_ lurod
Nrod,max - ¢ XAt

If ONgyper > Niog,max  then tensile fracture will occur in the anchor rod and the coupler is satisfactory.
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