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- A Methodology and Reliability for Selecting the Optimal
Model among Ten Models of Crushing Machine with
Various Constraints -
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Abstract

It is not difficult to see the road repairing. There are many and. various
machines which crush road surface. The efficiency and power of the machine
depend on crushing head-shape, crushing interval, crushing load, crushing stress,
machine’s dropping height and roller’s kind. The objective of this study is to
select the optimal model among ten models of crushing machine with constraints
such as crushing depth, variation, and crushed particle size. And then this paper
provides the valid theoretical base on selected model. The data for this study are
chosen from the site of construction in Kangnung during three months (2004. 6. 1
~ 2004. 8. 31). The provided methodology in this paper will be fruitful not only
for the selection of crushing machine but also for the aspects of construction
period, cost, work efficacy according to the condition from the various sites of
construction.
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< ¥ 1 > Ten models and their specifications

g_‘gz f}fﬂ%a Li.‘x;o E:\’*IZ
Model | #4) Head-Shape 2 343 rAsHE =Rl akitad HE waf Zo]
(ton) | (ka/ e D (m) 4
9.0 | 7.1
Cc:0.186 | 8.0 | 9.7
2~ A} A 2 ¢ 1.5
1.2-B 10 127 FE2 2 Cu:29.185 | 9.3 8.0
83 | 7.7
55 | 7.2
Cci0.2 6.7 | 8.1
1 8 AEge 7
L3 2 0 FEH ! Cu20.610 | 7.5 | 5.9
89 | 66
Cc12.288
AEEH 1.6
1A 10 . 100 522 Cui20 767
53 | 6.1
38 | 6.7
57 | 2.4
Cci1.370 | 4.6 | 4.3
15 12 12 AgEe 1.9
? 0 Fae Cu:29.186 | 6.0 | 4.0
6.1 | 57
48 | 30
29 | 60
Gl1-A 10 127 AF5sE 1.5
Cc:1.424
G1-B 1 127 AL 2T 15
v & Cu:8.015
6.4 | 4.0
77 | 5.8
Cci2.236 | 8.0 | 6.4
G1-C 10 -o127 AFE 1.5
w2 Cul4.363 | 10 | 4.7
12 | 7.8
52 | 3.7
16.3
7.6
Ce:1.161 1.2 7.3
C 110 .
G2 : 5: AEEe 8 7.1
12 153 e ! Cui10.031 14.0
4.0
5.7
9.9
3.6
11.0 8.7
Ce13.751 7% 75
C-a.00 .0
L1 2 5: 5B 5 3.8
12 153 2 ! Cui30.186 | 7.2
8.7
7.4
9.1
75
12.0
cenaiz | o4 | 20
C-1, .
oo NEBe 5 9.9
L.2-A 10 127 E24 1 cussoto | 85
6.7
7.6
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¥ 2 > Unstack data of crushed depth

P 2 fok:] C4 (& [al &7 8
L2B L3 L5 Gi.C G2 K] L2.A
1 9.0 55 53 6.4 16.3 86 1210
2 :Xa) 8.7 3.8 7.7 11,2 110 9.4
5 o5 SE i it S g
1 8.3 8.9 46 100 40 732 76
5 7 72 6.0 12.0 99 7.4 80
6 9.7 8.1 6.1 5.2 76 7.5 9.9
7 8.0 59 a8 40 7.3 B.7 6.7
'8 7.7 6.6 29 = 58 14.0 7.5
9 T 6.1 6.4 57 8.8
10 B.7 47 87
11 2.4 7.8 9.1
L R e 28 o )
x:3 o " an
14 57
15 30
16 6.0

< 3} 3 > Analysis result

One-way ANOVA:! L.2-B. L3, L5, G1-C, G2. I.1. L2-A
Analysis of Variance
Source DF SS MS F P
Factor 6 173.43 28.91 6.98 0.000
Error 64 265.17 4.14
Total 70 438.60 Individual 95% Cls For Mean
Based on Pooled StDev
Level N Mean StDev -+ + ——mm et — -
L2-B 8 8.388 0.876 (-——--- o )
L3 8 7.050 1.121 (=== ¥ )
1.5 16 4.837 1.323  (-——-%———-)
G1-C 12 6.808 2.454 (=——-- *————— )
G2 9 9.233 3.997 (-==-—= Hm— e )
L1 11 8.373 1.110 (=== it )
[.2~A 7 8.871 1.749 (——=--- Hmm— )
-+ + —t+ et
Pooled StDev = 2.036 4.0 6.0 8.0 10.0




A 73 Q53 A A 78 A 1 & 20069 3¥ 163

zt 2dEo $FE¥ HFE wlud HW, L2-B7F 8383, L3°] 7.050, L57F 4.837,
G2-C7} 6.808, G27} 9.233, L1¢|] 8373 8|3 L2-A7} 8871% ‘Jepygted, 4 =4

37HA F A WAz 9, iéﬁOI 10cmdl] 2HE4E Frii Yoo o
8cmo] 10cme]st Ate]el Data —’F%J ”‘“5‘31 A HWH Ag wEIdy 2 5
Atk kA FFEe] Fdo] 8emul it , L5 293 GI-CE A WA 230e 9F
&tAl Faty] wEel Al AlAe fat} aYeg 4% J_ﬂ‘ L2-B, G2, L1 z83
L2-A7l A HA 24 & mfﬂt‘rﬁ B o2 ot} o]lg@A AL FojR 37x A =

A A WA 24E wFse
MINITABI1I4][5]E ©1& 6}04
< a9 1 >d yed o

°] Nz A dd.
Zold wg FEAAE[2IBlE HEY A3

}Hrw

rr

95% Confidence hervals for Sigmas Factor Levels

(means are indicated by solid circies)

— GI-C

Bartlett's Test

G2
Test Statistic: 30.745

P-vae : 0000

—— u 124
-
— . 124 Q m
Levene's Test I . Q $

roo—e 28

— . o
— ; B N A
< ¥ 1 > Test for Equal Variances < 29 2 > Boxplots of model L2-B and L2-A
for crushed depth
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{group means are indicated by lines)
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< 23 3 > Dotplots of model < 719 4 > Main effects plot of
12-B and L2-A crushed particle size
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< &% 4 > One-Sample T Test

One-Sample T: L2-B, L3, L5, G1-C, G2, L1, L2-A

Test of mu = 10 vs mu not = 10

Variable N Mean StDev  SE Mean
L2-B 8 8.388 0.876 0.310
L3 8 7.050 i.121 0.396
L5 16 4.837 1.323 0.331
Gl-C 12 6,808 2.454 0.709
G2 9 9.23 4.00 1.33
Ll 11 8.373 1.110 0.335
L2-A 7 8.871 1.749 0,661
Variable 95.0% CI T 4
L2-B { 7.655, 9.120) ~5.21 0.001
L3 ( 6.112, 7.988) -7.44 0.000
L5 { 4.132, 5.543) ~15.61 0.000
Gl-C ( 5.249, 8.368) -4.50 0.001
G2 ( 6.16, 12.31) -0.58 0.581
Ll ( 7.627, 9.118) -4.86 0.001
L2-A ( 7.253, 10.489) -1.71 0.13%
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