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The Tensions in Wire-ropes of Ships’ Derricks

(on Union Purchase)

TEIZO HAKAMAZUKA* SOICHI KUMEKAWA*

We measured the tensions of wire-ropes on union purchase in which a pair of derricks is used in
combination on ship rigs.

The measurments were followed by 7 typical layouts of derricks (Table-1), and the results are as
the following.

1) The tensions of wire-ropes when the cargo load runs from side to side horizontally, The datum
are Table-2~19. About 5 times tension of cargo load was acting at maximum in the topping-lift-
wires of this derrick, and about 3 times in guys,

2) The tensions of wire-ropes at lifting up the load. Table-20 is the result, The maximum dynamic
loads in topping-lift-wires were approximately 1.5 to 3 times of cargo load.

3) The shock loads in wire-ropes at sudden stop when cargo is moving down (Table-21). The
maximum ratios of shock load to static load were about 6 in cargo runners, about 2.5 in topping-lift—

_ wires or center guy and about 4 in guys,

4) The tensions in wire-ropes when cargo load is swinging in parpendicular or parallel direction to
the ship center-line (Table-22). In this case, the max. load in wire-ropes was added approximately
to the static load.

Besides, for the purpose to find the most suitable fixed position of the guy, we calculated the tensions
of guys when a unit horizontal force is acting on the boomhead. The datum are Fig. 7~14. On
these cases shown at b<<4m on §=25°, 5<3.83m on #=35°, 5<3m on 6=40° and 5<C2.8m on H=45°,
the positions where the guy tension get the minimum value are in the forward side to goose-neck.

And on another cases the positions of the goose-neck side are desirable,

* #H#E Mechanical Section
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Table. 1 The particulars set out on two

pairs of derricks

7V v 7 DERESH

o Boom L The posicion of Guy |, 081

Horizo- | Head inatf;rd

<0or;tal (bm) Stegﬁi}irng Pre(\}rﬁr;ter %f:gg;i
IBOBIBOB(E)EE)(g)EE) (@)

No. 1 |40°[25°| 0 | 8 |+10.0| 0.5 —2.0 —2.0, 72°
No. 2 |45°|85°| 0 | 8 |+10.0| +0.5 7z L | L | 90°
No. 3 |25°|40°| 2 | 8 |+ 8.0| +0.5 —2.0 —2.0| 90°
No. 4 |35°(45°| 2 | 8 |+ 7.00 +0.5( el | 7L | 90°
No. 5 |25°|40°| 3 | 8 |+ 5.5 +0.5 —2.0 —2.0 93°
No. 6 |35°|45°| 3 | 8 |+ 2.0| +0.5 %L [ L | 85°
No. 7-1 95°
No. 7-2 |40°|40°| 8 | 8 | 7cL | 7wl | —2.0 —2.0| - 105°
No. 7-3 120°
No. 8 |35°|45°| 2 | 8 |+ 7.0 +0.5 +4.0 —2.0, —

[Note] IB=Inboard Boom
OB=0Outboard Boom
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Table. 2 The Tensions in wire-ropes (kg) Lay out of Derrick; No. 1
o4 ve—Fernr bl (kg) Cargo runs from IB Side to OB Side
Wtion of cargo load
(Im) 0 1 2 3 4 5 6 7 8
Wire Ropes
1B 455 460 400 425 390 345 300 205 80
Cargo Runner (C) =0 30 50| 155| 250 | 265| 350 | 365| 420 | 435
Topping-lift IB | 1,990 | 2,025 | 2,015| 2,040 | 2,040 | 1,940 | 1,855 | 1,835, 1,475
Wire (T) | og | 1,205 1,215 | 1,335| 1,435 | 1,535 | 1,685 | 1,675 | 1,810 | 1,830
Center Guy (S) 120 95 35 20 10 10 10 30 90

IB 305 400 390 420 530 550 540 425 | 390
OB 675 620 795 330 930 910 855 785 630
IB 20 20 20 20 20 20 20 20 20
OB 20 20| 20 20 20 20 20 20 20
[Note] Preventer Guy loosed for test in Table. 2~Table. 19.

Standing Guy (G)

Preventer Guy (G')

Table. 3 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 1
£vfve—TdbmrbESN (kg) Cargo runs from OB Side to IB Side
Position of cargo load
(Im) 0 1 2 3 4 5 6 7 8
Wire Ropes

IB 485 465 435 425 390 345 295 140 0

Cargo Runner (C)
0B 0 80 160 250 320 370 345 425 590
Topping-lift IB 2,025 | 2,005 | 1,985 | 2,055 | 2,030 | 1,895 | 1,890 1,520 1,395
Wire (T) | 0B | 1,005 | 1,220 | 1,340 | 1,460 | 1,585 | 1,715 | 1,715 | 1,830 | 1,970
Center Guy (S) 135 90 40 10 0 5 10 55 150

IB 205 335 360 495 550 530 465 400 385
OB 595 670 745 905 995 | 1,010 970 780 615

Standing Guy (G)

IB 20 20 20 20 | 20 20 20 20. 20
Preventer Guy (G’)
0B 20 20 20 20 20 20 20 20 20
Table. 4 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 2
Zufve—FrnhbEN (k) Cargo runs from IB Side to OB Side
Position of cargo load
(I m) 0 1 2 3 4 5 6 7 8
Wire Ropes
' IB — 395 395 300 320 210 210 105 0
Cargo Runner (C)
OB — 50 100 215 215 330 305 395 385
Topping-lift IB — 2,065 | 2,120 | 1,990 | 2,030 | 1,855 | 1,855 | 1,705 | 1,585
Wire ()| oB | — 1,290 | 1,330 | 1,475 | 1,520 | 1,655 | 1,670 | 1,805 | 1,785
Center Guy (S) — 165 125 80 70 55 80 110 175
1B — 925 765 | 1,000 900 | 1,030 905 975 850
Standing Guy (G)
0B — 795 925 915 965 | - 915 975 930 955
. IB — 0 0 0 o - O 0 0 0
Preventer Guy (G') -
. OB — 0] - 0 0 0 0 0 0 0
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Table. 5 The Tensions in Wire-ropes (kg)
BvAve—FemndrbEN (kg)

Lay out of Derrick ; No. 2
Cargo runs from OB Side to IB Side

Position of cargo load|
M 0 1 2 3 4 5 6 7 8
Wire Ropes
IB 395 430 385 370 315 265 130 50 0
Cargo Runner (C)
0B 0 25 160 220 300 340 450 375 500
Topping-lift IB| 2,160 2,130 | 2,035 | 2,080 | 1,970 | 1,910 | 1,630 | 1,710 | 1,585
Wire (T) | 0B | 1,115 | 1,225 | 1,370 | 1,470 | 1,605 | 1,645 | 1,850 | 1,770 | 1,860
Center Guy (S) 210 160 105 70 50 60 95 145 215
. IB 850 810 965 950 | 1,000 910 990 850 820
Standing Guy (G)
0B 905 950 945 940 960 | 1,015 920 955 935
IB 0 0 0 0 0 0 0 0 0
Preventer Guy (G')
0B 0 0 0 0 0 0 0 0 0

Table. 6 The Tensions in Wire-ropes (kg)
HZEvgve -7 bEH (kg)

Lay out of Derrick ; No. 3
Cargo runs from IB Side to OB Side

wtion of cargo load
. (Im) -2 | —1 0 1 2 3 4 5 6 7 8
Wire Ropes
IB 525 510, 515 470 470 450 430 395 355 235 95
Cargo Runner (C)
OB 75 125 205 260; 330 395 430 455 485 490 530
Topping-lift I B | 2180 2,195 2,275 2,360 2,435 2,475 2,435 2,345 2,215 1,855 1,545
Wire (T)| 0 B | 1,220 1,265 1,370| 1,475 1,600 1,700| 1,800, 1,855 1,915 1,955 1,945
Center Guy (S) 130 85| 55 35 30, 25 25 25 30 40 95
. IB 545 595 710; 835 950, 1,035 1,065 1,050 1,005 940 570
Standing Guy (G)
OB 670 760, 825 985 1,150, 1,265 1,375 1,255 1,185 965 710
IB 120 110} 130, 140 175 180 195 190 170 125 115
Preventer Guy (G’) : -
OB 40 50 45 50 50 50 50 75 105 50 50
Table. 7 The Tensions in Wire-ropes (kg) Lay out of Derrick : No. 3
BrvLrve—FEhrdEN (kg) Cargo runs from OB Side to IB Side
Position of cargo load]
(Im) | —2 | =1 o 1 2 3 4 5 6 7 8
Wire Ropes
I'B — 560 550, 530 510 535 490 395 275 190, —
Cargo Runner (C)
OB — 80 160; 265 330 385 455 515 525 5300 —
Topping-lift IB — | 2,065 2,125 2,320, 2,435 2,525 2,525 2,280, 1,990 1,690 —
Wire (T)| 0B | — | 1,165 1,260 1,420 1,545 1,660 1,840 1,890 1,925 1,965 —
Center Guy (S) — 115 80 40 30 25 30 30 35 60, —
. IB — 505 545 765 915 1,030, 1,150 1,020 835 645 —
Standing Guy (G)
OB — 640 705/ 935 1,420 1,290, 1,370 1,030 1,030 845 —
IB — 105 115 130, 150 175 205 185 125 115 —
Preventer Guy (G')
OB — 50 50 55 55 55 75 65 50 500 —
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Table. § The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 4
EvayYe—FendrbEN (kg) Cargo runs from IB Side to OB Side
Position of cargo load
) (Im) -1 0 1 2 3 4 5 6 7 8
Wire Ropes

IB 400  33% 355 340 320 240 200 135 0 0

Cargo Runner (C)
OB 110 205 285 310 340 365 400 460 415 440
Topping-lift 1B 2,225 2,225 2,295 2,332 2,295 2,180 2,030 1,975 1, 755 1,660
Wire (T)| 0B | 1,340 1,435 1,555 1,605 1,675 1,730, 1,765 1,810 1,840 1,845
Center Guy (S) , 75 25! 5 0 0 10 55! 50 180 165

IB 885 1,000 1,340 1,240, 1,285 1,210 1,125 1,070 910 905
OB | 1,145 1,260, 1,415 1,480 1,430 1,355 1,250, 1,170, 1,035 980

Standing Guy (G)

IB 0 0 0 0 0 0
Preventer Guy (G’) 0 0 0 0
OB 0 0 0 0 0 0 0 0 0 0
Table. 9 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 4
ZEovdtve—SenhbED (kg) Cargo runs from OB Side to IB Side
Position of cargo load
\\(lm) -1| 0 1 2 3 4 5 6 7 8
Wire Ropes
IB — 415 410 410 370 350 265 200 80 0
Cargo Runner (C) :
OB — 180 355 335 345 365 370 435 410 335
Topping-lift IB — 2,105 2,480 2,585 2,515 2,385 2,185 1,920, 1,775 1,740
Wire (T)| 0B | — | 1,340 1,470| 1,600 1,645 1,710 1,735 1,830, 1,820 1,785
Center Guy (S) — 35 0 0 0 0 0 25 65 120
. IB| — 1,000{ 1,230; 1,390 1,415 1,340, 1,175/ 1,405 875 935
Standing Guy (G)
OB — 1,170, 1,440 1,595 1,585 1,580 1,440/ 1,315 1,165 895
IB — 0 0 0 0 0 0 0 0 0
Preventer Guy (G')
OB — 0 0 0 0 0 0 0 0 0
Table. 1) The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 5
Kot ve—FehrndEH (kg) Cargo runs from IB Side to OB Side

Position of cargo load
N 3| -2 ~-1l0 | 1| 2| 3| 4|5 |6 7] 8
Wire Ropes .

IB 460, 420, 380, 425 425 4157 4100 380 310, 270, 215 10

Cargo Wire (C)

0B 0 0 145 210 280 355 400| 420 420 470| 565 540
Topping-lift 1B | 2290 2,320 2,330 2,405 2,510 2,625 2,630 2,580 2,465 2,250 2,000 1,655

Wire (T)| o B | 1,195 1,185 1,305 1,430, 1,540 1,613 1,705, 1,800 1,850 1,890 1,930] 1,940
Center Guy (S) 140, 1100 55 20 10 5 0 0 0 5| 25 90

IB 835 860, 965 1,095 1,225 1,440 1,550 1,540 1,470, 1,335 1,105 860
OB 760 675 805 - 955 1,135 1,260| 1,385 1,320 1,280 1,155 965 730
IB 0 0 0 0 10 0| 10 25 0 15 15 15
OB 30 30 30 30, 40 50 40 45 40 40 40 35

Standing Guy (G)

Preventer Guy (G’)
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Table. {1 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 5
gofve—SehrnrdEN (kg) Cargo runs from OB Side to IB Side
Position of cargo load
o (I m) —3 —2 -1 O 1 2 3 4 5 6 7 8
Wire Ropes
IB 405 4925 405 425 4000 400 385 400 320] 255 80 0
Cargo Runner (C)
0B 10, 20/ 120 175 285 340 390 435 445 510, 455 505
Topping-lift I B |2 195 2,175 2,235 2,325 2,540 2,555 2,595 2,580 2,355 2,155 1,730 1,620
Wire (T)| o B | 1,135 1,175/ 1, 280| 1,380 1,520 1,640| 1,760, 1,805 1,860/ 1,980 1,890 1,960
Center Guy (S) 140 75 30 0 0 0 0 0 0 15 500 115
. IB 705 800, 870| 1,025 1,305| 1,390 1,475 1,555 1,500 1,195 860 860
Standing Guy (G)
OB 610 615 775| 910 1,080 1,200f 1,330 1,435 1,235 1,170, 825 675
IB 15| 15| 15| 18 15 15| 15 15 15 15 .15 15
Preventer Guy (G')
. OB 40 40 40/ 40 40, 40 40 40 40 401 40 40
Table. 12 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 6
Ky fyve—-Fehrn s (kg) Cargo runs from IB Side to OB Side
Position of cargo load
(I m) 0 1 2 3 4 5 6 7 8
Wire Ropes Te—
1B 408 380 375 359 325 280 165 120 25
Cargo Runner (C)
OB 160 235 280 320 380 390 445 445 465
Topping-lift 1B | 1,725| 1,715 1,675 | 1,665 | 1,610 | 1,505 | 1,425 | 1,270 | 1,190
Wire (T) | 0B | 1,345 | 1,470 | 1,530 | 1,615 | 1,685 | 1,745 | 1,790 | 1,780 | 1,830
Center Guy (S) _ 55 20 10 5 0 5 20 60 115
. IB 1,030 | 1,180 | 1,265 1,340 | 1,376 | 1,290 | 1, 220 | 1,055 960
Standing Guy (G) :
OB 1,100 | 1,245| 1,290 | 1,335 1,360 | 1,295 | 1, 235 | 1,000 965
IB 0 0 0 0 0 0 0 0 0
Preventer Guy (G')
OB 0 0 0 0 0 0 0 0 0

Table. 13 The Tensions in Wire-ropes (kg)
HvAve—Fieprnr sk (k)

Lay out of Derrick ; No. 6
Cargo runs from OB Side to IB Side

Position of cargo load
N 0 1 2 3 4 5 6 7 8
Wire Ropes
' IB 420 410 385 325 320 265 190 40 0
Cargo Runner (C)
OB 230 290 340 395 395 430 440 485 485
Topping-lift IB 1,765 1,740 1,735 1,705 1,630 1,525 1,425 1, 200 1,155
Wire (T) [ 0B | 1,300 | 1,485 | 1,600| 1,700 | 1,720 | 1,750 | 1,805 | 1,905 1,890
Center Guy (S5) 30 0 0 0 5 5 35 80 140
. IB 1,125 1,314 1,390 1,470 1,445 1,340 1,140 1,120 915
Standing Guy (G)
OB 1,185 1,305 1,425 1,475 1,415 1,275 1,095 1,075 960
IB 0 0 0 0 0 0 0 0 0
Preventer Guy (G')
OB 0 0 0 0 0 0 0 0 0
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Table. 14 The Tensions in Wire-ropes (kg)

Kv4rve—FerdnEl ke)

Lay out of Derrick ; No. 7
Cargo runs form IB Side to OB Side

Position of cargo load
(¢m) | —4| -3 —2|—-1] 0 1 2 | 3|4 |5 |86]|7]|s
‘Wire Ropes
IB| 390 4100 400, 390 355 335 295 265 24
Cargo Runner (C) 0_175 130 80 50
OB | 205 260 305 315 355 305 400] 425/ 430 440 475/ 505 495
Topping-lift I B | 1,305 1,330 1,215 1,235| 1,165 1,125 1,075, 035(1,020 950, 920 885/ 860
Wire (T) 0B | 995 1,040 1,090| 1,120| 1,200 1,260, 1,285[L, 325/1, 3651, 410[1, 445[1, 5001, 530
Center Guy (S) 125, 75 75 70, 70, 75| 75 80| 85 100 145/ 140, 175
IB 0 0 0 0 0 0 o o o
Standing Guy (G) 0 O 0 0
0B 0 0 0 0 0 0 o0 0 o o o o o
IB| 7100 870 815 925 9200 915 860 825 765
Preventer Guy (G') 715 625 545 525
OB | 745 850| 885 890, 950/ 1,005 925 870| 795 780 640/ 685 620
Standing guy loose for test, as follower.

Table. {5 The Tensions in Wire-ropes (kg)

£ 47w —ThndEN (kg)

Lay out of Derrick ; No. 7
Cargo runs from OB Side to IB Side

Position of cargo load
(m) | —4| =3 | -2 | =1] 0 1 2 | 3| 4|5 6 |7/|s8
‘Wire Ropes

' IB 360 365, 365 385 360 340 335 190 1 —

Cargo Runner (C) 45 180 95 50
OB 235 240 295 325 375 360, 395 460 465 505 485 490 —
Topping-lift I B 1,275 1,305 1,275 1,225| 1,265| 1,245| 1,165]1,140| 915 850/ 875 870 —
Wire (T)| 0 B | 1,030 1,030| 1,095 1,160| 1,220 1,230 1,285[1,440/1, 4251, 465/1, 4801, 525| —
Center Guy (S) 85 85 75 75 75 75 80, 80| 110| 110 135 165 —
IB 0 0 0 0 0 0 0 0 0 —

Standing Guy (G) 0 0 0
0B 0 0 0 0 0 0 0 0 0 0 0 0 —
IB 745 785 835 860, 845 905 815 810| 620, 610, 550 525 —

Preventer Guy (G)

0B 890, 885 910 890 1,015 905 865 860, 830 765 695 685 —

Table. 16 The Tensions in Wire-ropes (kg)

K4 ve—FernsEN (k)

Lay out of Derrick ; No. 7
Cargo runs from IB Side to OB Side

' Position of cargo load|
N 0 1 2 3 4 5 6 7 8
‘Wire Ropes A
IB 315 300 260 235 190 155
Cargo Runner (C) 90 20 0
OB| 320| 360| 395| 430| 435| 445| 465| 455 | 465
Topping-lift IB 1,120 | 1,080 1,040 1,000 950 930 850 820 820
Wire (T) | 0B | 1,120 | 1,190 | 1,235| 1,290 | 1,360 | 1,400 | 1,435 | 1,440 | 1,450
Center Guy (S) 260 270 270 275 285 300 305 340 365
IB 0 0 0 0 0 0
Standing Guy (G) 0 0 0
OB 0 0 0 0 0 0 0 0 0
IB 1,580 | 1,580 | 1,575 | 1,500 | 1,440} 1,360} 1,2 .
Preventer Guy (G") 75| 1,170 | 1,090
OB 1,645 | 1,635 1,665 | 1,600, 1,535 | 1,435 | 1,385 | 1,215 1,195
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Table. 17 The Tensions in Wire-ropes (kg) Lay out of Derrick; No. 7
&v4ve—7ebnbRl (kg) Cargo runs from OB Side to IB Side
Position of cargo load
(I m) 0 1 2 3 4 5 6 7 8
Wire Ropes
1B — 335 310 265 225 125 70 40 —
Cargo Runner (C)
OB — 400 395 410 420 415 455 435 —
Topping-lift 1B — 1,175 | 1,130 | 1,020 | 1,020 940 925 870 —
Wire (T) ' 0B | — 1,160 | 1,205 | 1,265| 1,315| 1,360 | 1,455 | 1,425 —
Center Guy (S) — 150 155 155 160 170 185 210 | —
Standing Guy (G) IB — 0 0 0 0 0 0 0 —
anding Gu
i 0B — 0 0 0 0 0 0 0 —
IB — 1,085 | 1,110 995 975 835 760 725 | —
Preventer Guy (G')
0B — 1,085 | 1,065 | 1,030 980 870 785 685 —
Table. 18 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 7
Kot ve—TernrsEh (k) Cargo runs from IB Side to OB Side
Position of cargo load -
) (Im) 0 1 2 3 4 5 6 7 8
Wire Ropes
1B 410 385 345 310 230 160 115 0 —
Cargo Runner (C)
OB 440 485 480 455 460 420 435 430 —
Topping-lift 1B | 1,170 | 1,115| 1,050 | 1,030 935 905 905 870 —
Wire (T) [ 9B | 1,150 | .1,205 | 1,225 | 1,305 | 1,375| 1,410 | 1,415| 1,515| —
Center Guy (S) 95 95 95 95 100 110 130 155 —
1B 0 0 0 0 0 0 0 0 —
Standing Guy (G)
OB 0 0 0 0 0 0 v 0 —
IB| 1,365 | 1,390 | 1,325| 1,255 1,130 975 870 635 —
Preventer Guy (G’)
OB | 1,340 1,365 | 1,310 | 1,230 1,120 940 805 635 —

Table. 19 The Tensions in Wire-ropes (kg) Lay out of Derrick ; No. 7
v ye—-FehnrbsEs (k) Cargo runs from OB Side to IB Side
Position of cargo load
) (I'm) 0 1 2 3 4 5 6 7 8
Wire Ropes .
IB 405 385 405 285 225 165 60 0 70
Cargo Runner (C)
OB 460 535 530 465 460 435 465 460 440
Topping-lift 1B 1,145 | 1,130 | 1,110 | 1,035 965 935 890 870 870
Wire (T) | 0B | 1,150 | 1,250 | 1,310 | 1,335 | 1,340 | 1,410 | 1,510 | 1,545]| 1,415
Center Guy (S) 90 95 105 95 95 110 155 175 205
IB 0 0 0 0 0 0 0 0 0
Standing Guy (G)
OB 0 0 0 0 0 0 0 0 0
IB| 1,360 1,335 | 1,290 | 1,180 | 1,080 945 740 625 550
Preventer Guy (G’)
OB | 1,325| 1,315 1,245| 1,165 | 1,060 905 675 590 550




BEREBOY Ave— 7RIEBTIHNE (TAPEEZOHS)

(2) #EYOEDORY A Ve~ bR

5y » 7 DF5ET Table. 1 © No. 8 XD f7ie
sz B (500kg) 13~y FORORECESE, &
MO &R L b 2 ADEEECFARCES EFE S

1,000kg

Lift up start

11

2. C oYY OBEOZT A YR — T DEHOE
{t% Fig. 6, Fig. 7 77T, ¥R oBRMORKE

% Table. 20 L 7.

«—0.5sec—>

e -
1,000kg C, ~ /\ N————e o~~~
Upper Scale '
1,000kg Co~ ——
Co -
’/
T N ,/\\\\/
To /f—\\\__‘
Okg [ S
Under Scale To|: | Giny -\,V\_,\/_______\//\__A
[ 5] G D Ny
[ m-\\\> el
I Tos
G
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Table. 20 The Tensions on Wire-ro
YD OB ATt v~

\

ERZLPEFFRHEE RIIS-RR-18-2

pes at Lifting up (kg)
Ko 2585 (kg)

Operated by double gear Operated by single gear
. R e load by s load by
Wire-Ropes Before lift up | At lifting up lifting up only At lifting up lifting up only
IB 0 540
Cargo Wire (C) | IB 640 640 540
0B 0 380 380 650 650
Topping-lift IB 1,570 2,310 740 2,640 1,570
Wire (T) 0B 365 875 510 985 620
Center Guy (S) 305 180 —125 155 —150
IB 1,540 1,31 — 230
Standing Guy (G) |}|——ou— 227 | L3I0 230 L. 770
A 0B 1,500 1,785 285 2,170 670
Preventer Guy () |——b I - — —
reventer Guy
OB — — —_ — —

[Note] Preventer Guy loosed for test.

(3) BETTRELIRRE

=

TV v 207 — 4 - H1 OFET Table. 1 ® No.
smié.%ﬁ(%m@)%»y%@%¢%mf~ﬁ
@%éif%biﬁ%té%,b#%%ﬁ%@@%%
BETLAEBLESE, LOBOEY 4 v e — i
BENEWE L. T D4 v v = 75 7 pfil% Fig. 3,
Fig. 9 w”¥. Fig. 8 1272 + No. 3, Fig. 9 i1
No. 9 v a T 5.

Table. 21 »5 =} No.1- No. 2 RS v

FRCA v Fa—~ 3 v LIy 2m OoFESnd 2
™ BT EREEFE L Ba, No 3. Nod-No5iz
T—IVILMID 3m OB 3m BT IRT
TELIRIBE, No 6-No. 7 (3o y F 2 — 3 v
ZHERIYD 8m 0BEEhs 5m B EEBET IR T
REFELSEBA, No 8 lxa—~s vyt 2m 1D
2m BET&EL, No. 9. No. 10132~ 3 v | 3
mEY 3m BFFIRLBETHS.
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Fig. 8 Shock loads on Wire-ropes at sudden sto
BELOEOHEME (EX)

P (winch low speed)
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Table. 921 Shock Loads on Wire-ropes at Sudden Stop (kg)
TRaAELEOBROEmEERS (kg)

Cargo Topping-lift Standing Guy | Preventer Guy
Bunners (C) Wire (T) \Cé‘&‘;fr (G) (G Note
No. 18| oB | 1B | oB | 18 | oB | 1B | oB || Gear
Test Cargo
i | 1,255| 170| 2,510| 320| 315| 1,465| 870| 200| 445
No. 1| ii 440 50| 1,860 | 185| 240| 1,190| 750| 100| 400| <2m | Double
| 28| 3.32| 1.35| 175| 1.31| 1.23| 1.16| 200| 1.10
i 785 | 320 | 2,070 | 463 | 280 | 1,420| 950 | 180| 525
No. 21| ii 440 50| 1,860| 185| 240| 1,190| 750| 100| 400 | 2m 1
ii| 175! 6.26| 1.11| 253 1.16] 1.19| 1.27| 1.80| 1.30
i | 1,290| 170| 2.620| 410| 330 1,465| 2.200| 205! 565
No. 31| ii 440! - 50| 1,860| 185| 240( 1,190| 750| 100| 400 | 3m 1
il 28| 3.32| 1.40| 2.25| 1.37| 1.23| 3.06| 205| 141
i | 1,310| 145| 2,650 | 420| 335 1,465| 880 | 190| 550
No. 4| ii 440 50| 1,860 | 185| 240| 1,190| 750 | 100| 400 | 3m "
| 2902| 2.8 1.42| 2.30| 1.40] 1.23| 1.17| 1.90| 1.36
i | 1s50| 330| 2,525| 05| 270 1,405 790| 195| 300
No. 5/ ii 495| 140 1,780| 280| 185 | 1,100| 725 60| 200| 3m 1"
il 274| 2.834| 1.41] 1.81) 1.92| 1.28| 109| 3.27| 1.03
i | 1,020 275| 2.255| 510! 245| 1,250 | 825| 160 | 400
No. 6 ii 485 | 110| 1,745 | 285| 130 1,110| 765 60| 315| 5m "
il 211| 1.44| 1.20] 1.79| 204] 1.12| 1.08| 2.68| 1.2
i | 1,160 450| 2,345| 635| 255| 1,300| 890| 160| 500
No. 7| ii 40| 180| 1,725| 310| 180 1,105| 730 9| 30| sm [
Gi| 252| 249 1.35| 202 1.40] 117 121| 1.77| 1.50
i 870 | 740 | 1,945 590| 205| 1,500 | 1,155| 135| 580
No. 8| ii 415, 140| 1,715| 300] 170| 1,055 | 695 50| 250| 2m | Single
il 211| 524 1.13| 1.96| 1.18| 1.42| 1.60| 2.72| 2.37
L | 2010 365| 3,210| 720| 415] 1,760| 1.015| 280| 515
No. 9| ii 455 | 125 | 1,660| 275| 160 | 1,040 | 750 65| 274| 3m "
il 450| 2.86| 1.93| 2.62| 259| 1.69| 1,44| 4.40| 1.87
T | 185! 380| 290| 640| 30| 1,600 820| 265, 515
No10 | ii 450 55| 1,645| 245| 170| 1,035| 690| 85| 315| 3m p
il 412] 681| 176| 260 27| 1.54| 1.18] 3.18| 1.62

i : Shock Load

ii : Tensions of Wire-ropes at Static Load

(4) BHPEHLLEEOEVA T re—FORN
WrRLY LT CEHIRES, ThicloaTiY

1 ¥ e —XREREBHEIMEATS. ChilET s
Wiz, T—a e FALOERER Table. | © No. 4 &
AL L, Biix—CoMETebhb, -~y FHhR-
BT —sET, A7-2BTEBWT—E0EX (B
MOEMRTAY ~Z20FICHELY) EitoT5
ZoODHE BT OWTIT - EENIREATEDME
FTERX P AT X - TP REITIEE X2,
—EDORIBE (RIEH 3m) Wico ok, ANEMz?
OEEIEL, TORDEVAL Y —TDRIJETREL

iii : Ratio i/ii

fo. BEIOAMIL, BELE—FACHEL, Zhic
BEALTHE O e - . EREIT, By
MolcBadkEELL, B I VBB LS YEE
L¥-. Table. 22 3= h®R~7.

5. HADMEICLBEHNOE(L

PLEoRIZER, FAOMBORENERLN]L 7 —
ATHBID, FIOBFEMER X 2B\ LTT
(AN '

HADTWIETNT -~ 7FEHEIhS. §2FT
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Fig. 9 Shock loads on Wire-ropes at sudden stop (winch high speed)

ZE L OBEOEHRNE (BE)

Table. 722 Dynamic Loads of Wire-ropes when Cargo is swinging (kg)
BRI ES LLBE0BHE (ke)

Wire-ropes Note
Cargo Topping-lift Standing Preventer . . . ‘o Angle
No. of : Center| 7 Direction of Swing | Position
Runner (C)| Wire (T) Guy Guy (G) Guy (G') to the fore and af-> of }‘t{)lel';vireen_
Test{ IB|OB|IB|OB|(S) |IB|0OB|IB|OB (tline of the Vessel/| Cargo o
ners (0°%)
+34| +124) +309 +274| 18 +151] +374 R Center R
No. 1 0 0 perpendicular . 60
—137| —91| —369 —206] —18 —202 —329 in Hatch
No. 2 45 48 79 +36 +15 +420 +37 0 0 parallel ” -
—5 - —8| —58 -39 —15 —42 —37
No. 3| =9 =38 =+93 =+16 =*1| =*12 =52 0 0 parallel Ig‘ngzg il -
No. 4 +0| 0 188 =69 =+29| =183 +217| O 0 perpendicular " —
No. 5| =+27| =51 +£103| +168| =16 +£103 +176 0 0 | parallel °‘;V§};31 —
No. 6| =172 +169| =404 4399 =39} 334 £427| O 0 perpendicular " -
No. 7| =0 =8 +133 *168 =29 +127| =168 0 0 parallel ““%Zl;dOB -
No. 8| . =69 =69 =236 =163 =24/ E£175 =284 O 0 perpendicular " —
i QVEER T A I DREINITEBLEFHAINE sing= 2—b ®
YMEE L. L LEORER & » TRERINER L cos 6
kR BBAN S HOT, HEK XD RDLER IS e ®
» MBI TET. Lcosfcosp—m
MBOBEEBERNG L LT b0 TH A B=T1—1 ®
HEE, S22 —EoKFEH TARRCE Gu _ Sm @
f) ATk ¥, AAED YA Il EDERD, sny  sinf
Zhx FRE—EKFEH Lok G/Sg TRb L. psiny =5—b ®
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: Boom length

Horizontal distance from boom head to
Vessel center-line,

: Position of fixed point of guy.
: Horizontal angle between boom and vessel

center-line.

: Horizontal load at boomhead.
: Horizontal component of the boom axis

load.

: Horizontal component of guy tension,
: Tenision in guy.
: Angle of guy with horizontal,
: Vertical hight of guy from low end.
: Horizontally length of guy.
: Angle between bulwark and horizontal

projecttion of guy.
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1) L.LINDER “Safe Working Loads of Lifting Tackle” Coubro & Scrutlon LTd and Maritime &

Industrial Sevvices LTd.
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UDC 621.873
The Tensions in Wire-ropes of Ship’s Derricks (on Union Purchase)

T. Hakamazuka, S.Kumekawa
Research Report of the Research Institute of Industrial Safety
RIIS-RR-18-2, 1~18 (1969)
We measured the tensions of wire ropes on union purchase. Measurments of
the following loads were done for 7 typical layouts of derricks,

1) The tensions of wire-ropes when the cargo load runs from side to side

horizontally.
2) The tensions when the load is being lifted up.

3) The shock loads at sudden stop.
4) The tensions when cargo load is swinging.
Besides. we calculatel and discussed the tensions of guy.

(22 Tables, 181llus.)




