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Transportation Cost and Crush Processing Cost
of Construction Waste Wood *!

Makoto FUKINO*2, Yukihiro KATO*2,
Shinichi SEINO*2 and Syuuhei ISHIKO *2

The transportation cost of construction waste wood from a demolition spot to the intermediate treatment mill, the
crush processing cost at the intermediate treatment mill, and the transportation cost of crushed chips to the
recycling mill were estimated and ways to reduce those costs were discussed. The transportation cost of
construction waste wood and of crushed chips was greatly reduced by increasing the number of round trips per
day. The transportation cost of construction waste wood was about two times that of crushed chips. The
transportation cost of crushed chips was greatly reduced by increasing the backhaul use rate when the section
between an intermediate treatment mill and the recycling mill was a distant place allowing only about 1 round trip
per day. The total transportation cost of construction waste wood and crushed chips was mainly influenced by the
location of the intermediate treatment mill. The total transportation cost was estimated by each number of round
trips of construction waste wood and crushed chips, and by the backhaul use rate of crushed chips. The crush
processing cost was reduced greatly when the annual processing scale of the intermediate treatment mill was
increased from 20000 t to 50000 t or 100000 t.

Keywords :  transportation cost, crush processing cost, backhaul, backload, return load.
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Fig. 1. Transportation cost and crush processing cost from demolition spot to recycling mill.

Table 1. Estimating conditions of transportation cost.
Loads Construction waste wood Crushed chips
Bulk density and 0.17 g/em’, oven-dry 0.16 g/em’, oven-dry

moisture content

(0.2 g/cm®, 18%)

(0.2 g/em®, 25%)

Vehicles

11-ton dump truck
(deep load-carrying platform)

11-ton chip truck

Quantity of loads 24 m’, 4.080DT 45m’, 7.20DT
?ﬁiﬁﬁgﬁ;gtr“Ck 42000 42000
gggii?;:ng Round trip transportation between two points a day.

Note: ODT : Oven-dry ton
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Table 2. Maximum running time by a backhaul use rate and the number of round trips.

Driver’s Shipping, Maximum Maximum running time
g;l Cekﬁleﬂ()f g‘fhle_or&llllrgtt’g; S total time disgl?argging Recess running D(eﬁ roupd Ffl)P
use (%) (times/day) spentat and standby (min) time Aour i min
work (mm) time (mln) (mm) Round trip One way
0 1 660 60 60 540 9:00 4:30
2 660 120 60 480 4:00 2:00
3 660 180 0 480 2:40 1:20
4 660 240 0 420 1:45 0:52
5 660 300 0 360 1:12 0:36
50 1 660 90 60 510 8:30 4:15
2 660 180 0 480 4:00 2:00
3 660 270 0 390 2:10 1:05
4 660 360 0 300 1:15 0:37
5 660 450 0 210 0:42 0:21
100 1 630 120 30 480 8:00 4:00
2 660 240 0 420 3:30 1:45
3 660 360 0 300 1:40 0:50
4 660 480 0 180 0:45 0:22
5 660 600 0 60 0:12 0:06
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Fig. 2.  Effect of the number of round trips on transporta-

tion cost.

Note:  ODT: See Table 1.
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Table 3.  Effect of location of intermediate treatment mill on total transportation cost.

The number of | Transportation Transportation cost of crushed chips by backhaul use rate Total transportation cost by
Conditions!’ | Tound trips of | cost of waste - - - backhaul use rate of crushed
waste wood | wood 0% 50% 100% chips (Yen/ODT)
(times/day) | (Yen/ODT/0.90”) | times/day | Yen/ODT times/day | Yen/ODT | times/day | Yen/ODT| 0% [ 50% | 100%
1-a 4 2859 1 5833 1 4667 1 3500 | 8693 | 7526 | 6359
1-b 2 5719 2 2917 2 2333 1 3500 | 8636 | 8052 | 9219
1-c 1 11438 5 1167 5 933 5 700 | 12605 | 12371 | 12138
1-d 1 11438 0 0 0 0 0 0 | 11438 | 11438 | 11438
2-a 4 2859 2 2917 2 2333 1 3500 | 5776 | 5193 | 6359
2-b 3 3813 3 1944 3 1556 2 1750 5757 5368 5563
2-c 2 5719 5 1167 5 933 5 700 | 6886 | 6652 | 6419
2-d 2 5719 0 0 0 0 0 0| 5719 | 5719 | 5719
3-a 4 2859 3 1944 3 1556 2 1750 4804 4415 4609
3-c 3 3813 5 1167 5 933 5 700 | 4979 | 4746 | 4513
3-d 3 3813 0 0 0 0 0 0 | 3813| 3813| 3813
4-a 4 2859 4 1458 3 1556 3 1167 4318 4415 4026
4-c 4 2859 5 1167 5 933 5 700 | 4026 | 3793 | 3559
4-d 4 2859 0 0 0 0 0 0| 2859 | 2859 | 2859

Notes : " 1-4: The number of round trips between demolition spot and recycling mill, a-d : Location of intermediate treatment
mill, a: Demolition spot suburbs, b: The halfway point of demolition spot and recycling mill, ¢: Recycling mill suburbs,
d: Contiguity with recycling mill, * Since the yield of crush processing at intermediate treatment mill is 0.90, the value of this
column divides the value of the transportation cost of construction waste wood in Fig. 2 by 0.90, ODT : See Table 1.
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diate treatment mill on crush processing cost.

Notes: ODT: See Table 1.
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