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Some Suggestions on Apploximating Safety Working

Load of Marine Rope

Hisaaki Takavama, Suehiro Mano and Keishi SHIBATA

Generally, the safety working load for various ropes has been given by a formula, W=
(D/8)2C, where, D is the diameter in mm and C is the constant which varies with the
sort of the rope materials.

Recently, the Japanese Industrial. Standard (JIS) for various ropes has been corrected
frequently with the development of the manufacturing techniques of ropes and also of
materials themselves. Then it was considered that C up to date in the above formula should
be reexamined and new approximating formulae should be given.

Hence, the new values of C into the above formula based on the standards of JIS were
reset for various ropes of different materials and some approximating formulae applied with
the least square method were examined.

Among several forms of the formulae, an exponent equation, W=aD® and a cubic equation
were taken into consideration, since linear and quadratic equations were not satisfactory
in accuracy, and higher degree equations were quite accurate but they were difficult to
solve in practical use. )

Various series of C were given respectively to the new formulae of various materials.
The respective ratio of strength of various materials against that of the wire-rope in the
same size was 1/8 for manila rope, 1/3 for nylon, 1/6 for vinilon, 1/5 for polyethilene

and 1/5 for polypropylene.
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Fig. 1 Safety working load for various ropes stipulated Safety working load for various ropes stipulated by JIS.
Safety factor:6.
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NAME DATA (JIS ) OVER ALL LESS 12mm OVER 12mm

N MIN MAX C SDt: Cc SDty:  C SD%)

STEEL WIRE ROPE-6x 2{ 26 0.494 30.666 2.020523 0.223

-do- -6x 37 40  0.531 33.000 1.878640 0.178
MANILA ROPE 34 0.021 8.411 15.81000 11.364 12.75943 5.380 16.33951  8.253
NYLO ROPE 37 - 0.054 24.000 5.530000 9.886 4.882697 3.916 5.711495 8.263
VINYLON ROPE 37 0.024 11.799 11.35000 8.993 10.32128 3.38 11.64070 8.236
POLYETHILENE ROPE 37 0.030 12.250 10.76000 11.355 9.073954 4.455 11.22755 8.244
POLYPROPYLENE ROPE-MONO | 37 0.030 12.416 10.63000 10.976 9.073954 4.455 11.07094 8.226
-do- -MULTI 37 0.035 14.250 9.270000 10.889 7.894826 4.970 9.639673 8.253

C

LESS16mm (CORDAGE) 16mm—48mn (ROPE) OVER48mm (HAWSER)

Sb% C SD% C SD%

MANILA ROPE

NYLON ROPE

VINYLON ROPE

POLYETHILENE ROPE

POLYPROPYLENE ROPE-MONO
-do- “MULTI

13.10104
4.880928
10. 24652
9.176972
9.153694
8.003763

6.095
3.537
3.406
4.552
4.343
4,925

15. 63803
5.466586
11.14091
10. 74734
10. 59440
9.227953

4.213
4.208
4.198
4.263
4.226
4.212

17.79337
6. 220026
12.67553
12.22395
12.05468
10. 49602

3.045
3. 066
3.034
3.016
3.002
3.558

Table. 2 .

Coefficients on safe working load formulae for various ropes.

W=aD® S. F. =6

‘OVER ALL
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NAME

a

SD (%

LESS 12mm

c

OVER 12mm

a SD# ¢ a SD,

STEEL WIRE ROPE.-6x 24
-do- -6x 37

MANILA ROPE

NYLON ROPE

VINYLON ROPE

POLYETHILENE ROPE

POLYPROPYLENE ROPE-MONO

~do- -MULTI

2.000508
2.000020
1.857570
1.891170
1.907860
1.870150
1.875400
1.876860

0. 007720263
0. 008316633
0. 001617652
0. 004063256
0. 001871902
0. 002242524
0 .002228402
0. 002543990

0.221
0.178
0.401
2.098
3.574
0.722
1.053
1.622

1.833814
1.879839
1.985533
1.863006
1.863006
1.847321

0. 001604028
0. 004591410
0. 002248486
0.002333231
0.002363073
0.002719169

0. 001696220
0. 004054893
0. 001558376
0. 00225579
0. 002255794
0. 002674487

0.588
0.299
3.343
0.342
0.342
0.6

1.859806
1.859654
1.860167
1.859935
1.860296
1.859777

0.075
0.155
0.123
0.146
0.149
0.132
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Fig. 2 Safety working load for various size classes of manila rope and for respective exponent
numbers in W=aD¢. The dotted lines are for the size classes by JIS, and the solid lines

are for size classes by maritime uses.
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Table 3. Various coefficients for safe workin load approximation

NAME JNV; YOKOTA, TAKAKI; FISHB, JMSAs KUTUNAs NAVHB; HUGHES #TURPINs IW Al;s NUF
COMMON CHAIN 6 6 6 6 5 8.13 6 6.25 6 6
WROUGHT IRON CHAIN 9 9 9 8.7 9 6 7 9
CAST STEEL CHAIN 9 9.38 9 10 12
ELECTRIC WELDING CHAIN 9
SHACKLE-STRAIGHT 3 3 2 3 3 2.5 3.75 31 6 4
SHACKLE-BOW 2.5 2.5 2 2.5 2.5 2.5 2.81 2.5 2. 4.5 4
RING PLATE 2 2 2 1.88 2 2.5
EYE PLATE 3 5 3 5 3.13 5 2.5 3
SUNKEN LINK PLATE 2
CHAIN STOPPER 6 5
HOOK-B 0.7 0.5 0.7 0.5 0.5 0.7 0.6 0.5 0.4
STEEL WIRE ROP 12 2.4 2 2 2 2 2.4 2 2.4 2 2
MANILA ROPE 18 18 18 18 18 18 18 18 15 18 16
VINILON ROPE 12
NYLON ROPE 6
POLYPROPYLENE ROPE-MULTI 10
-DO- MONO-FIRAMENT 11
POLYETHILENE 11

Remarks: safe working load. W= (D/25 *XC in upper part and W= (D/ 8 )*/C for ropes. where. d is
the diameter generally. but in hook-B max diameter of it.
*mark is from a text print of C. Prof. R. Kawashima.
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