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5. Investigation of Wire Rope Grip Usage Standard
by Tetsuya SASAKI*, Takashi HONDA*, Kenta YAMAGIWA*

Abstract; The cable erection method is used in the construction of steel bridge. Even though this
method is very versatile and used only as a last resort to build an arch-type bridge over a deep valley,
the nature of the method requires the use of many wire ropes and each one must be terminated using
wire rope grips. One of the major problems with this method is the risk of wire rope slipping through
the wire rope grips in the case of improper fitting. All grips are installed according to the wire rope grip
usage standard; nevertheless, accidents due to wire rope slipping through the grips frequently occurs at
bridge construction sites employing the cable erection method. This fact suggests that the existing usage
standard for wire rope grips may be insufficient.

To clarify this problem, an intensive study was carried out to reveal the adequacy of the current usage
standard for U-bolted wire rope grips. Since the efficiency of termination using U-bolted wire rope grips
depends on many factors including the type and diameter of the wire rope, number of grips, tightening
torque, etc., the wire rope types mainly used for the cable erection method were firstly determined
through a survey of bridge construction companies. According to the survey, fiber core (FC) 6x24 and
6x37 type wire ropes are mainly used for small-diameter wire ropes less than 22.4mm, and IWRC
6xFi(25) and FC 6x37 types for large-diameter wire ropes over 22.4mm. Based on this result, loading
tests were conducted to reveal the effect of several factors on the efficiency of wire grip termination. The
main conclusions from this study are as follows:

(1) For large-diameter wire ropes over 16mm, the current standard for U-bolted wire grips cannot
provide sufficient efficiency of termination.

(2) Repeatedly used wire grips may lead to decreased efficiency of termination.

(3) M-type grips fitted under the manufacturer’s standard exhibit sufficient efficiency of termination.

Keywords; Wire Rope Grip, Wire Rope, Cable Erection Method, Tightening Torque, U-bolted Wire
Rope Grip, Wire Rope Grip Usage Standard
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Fig.1 Factors considered to be affecting the
efficiency of the wire grip termination.
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Table 1 Percentage of the wire rope type used in the
cable erection method.
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Fig.2 Test piece for the wire grip loading test.
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Photo.1 Wire grip loading test for small diameter ropes.
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Table 2 Wire grip installation standard for type 6 X 24
/6 X 37 wire ropes by Transmission Line
Construction Engineering Society.
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Wire rope | No. of Grip Tightening
diameter | grips | spacing torque
[mml] [cm] [N-m]
12.6 4 8 24
16 4 10 52
22.4 5 13 83




T2 ARG AR Y JNIOSH-SRR-No.37 (2008)

TBY, ToOHREZHIPELLMEONDLYIC, fA
Mg KM EZ R L7z —MRICUEEIT A X277 ) v Sk
570 TIEDORFIIBONEE L SN TV 5h7:9,
7 A YW AT E D80% T D b FEAEICHEH L CRHli &
11726
321 EE126mm7 1M VYOEBER

B LA 24T 21F, BEMREEBATIIZE S ORUT U 5
T VIIE L Rd oz TOREDRHMNT VY
THLAOAE Y oRaIci, 7))y 7 E LHEE X
DHUEBS LT3 LTD, 74 YHEKiATED80%
UTTHYBRETLIE 3 ol T2 )Y
TR A FLHEAE & 7] CAEC L2238, R vy
ZION-MIL T EETH, HLMOOHFMIIEDL LT,
T A XA EO80%LL T T W SFET L Lidk
oz,
3.22 EE16mm7 1 v DRERFER

LRI OOHMIZHE DO, REMRERPINIZESD
P EERECHE D X RE L B h o Tze T ORMEDRERHT
MV Tk, 70y e IREME L D S IERS LT
EICLTH, WMLMOOFEIIHD ST, 71 Yk
i EDBO%LL T T D AT LI L idhdrol, F
72, 7y TRESEEMOME, HWLMGOHY O%4
X, R PV 7 #3TN-MIIKT E&TH 7 A4 Yk
MEDBOWLL T TH DAL A I &L h o7,
3.23 EE22.4mm7 1 Y OERBRIER

R BB ZE S ORI T REAETIE, B LD
AT CHHMITEOLUIEREOME T 2558E L7,

100
Wire breaking load
80 -
% of wire breaking | | =
< _‘?‘l.“_‘?_._?_".fﬁ‘-.é‘.ﬁ?‘_’._l ......... S "
& 60
3
= ] )
S
o t
g 40
=
20 | ) 3P, wlo extra tightening
1 4P, wio extra tightening
@ 3P, w/ extra tightening
Bl 4P, w/ extra tightening
ol | FHSS—T | 1
0 5 10 15 20 25 30

Tightening torque, Nm

Fig.3 Result for type 6 X37, ¢ 12.6mm wire ropes.
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Fig.4 Result for type 6 X37,¢ 16mm wire ropes.
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Fig.5 Result for type 6 X37, ¢ 22.4mm wire ropes.
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Fig.6 Result for type 6 X24, ¢ 12.6mm wire ropes.
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Fig.7 Result for type 6X24, ¢ 16mm wire ropes.
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Table 3 Effect of wire grip interval on efficiency of
termination.
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Wire rope | No. of | Tightening | Grip Efficiency
diameter | grips | torque spacing | of
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12 o
.
16 4 37 10 (S 22
5 [ Gverso
6.5 i
22.4 5 83 13 (9 22
19.5 o
Table 4 Effect of the difference between thimble and

sheave on efficiency of termination.
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Table 5 Wire grip installation standard for type 6 X 19
wire ropes by Transmission Line Construction
Engineering Society.
KERESRRITTMRSICEL56X197 1O —
TICHT BTy TR FEE

Wire rope | No. of Grip | Tightening

diameter grips | spacing torque
[mm] [cm] [N-m]
28 7 17 165
38 9 23 313
50 10 31 477
60 12 39 648

Photo.2 Wire grip loading test for large-diameter ropes.
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Fig.10 Experimental result for FC 6 X 37 type ropes.
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Fig.11 Experimental result for IWRC 6 X Fi (25) type
ropes.
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Table 6 Difference between new grips and repeatedly
used grips.
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Photo.3 Wire grip loading test using M- type grips.
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