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Abstract

Aggregates from 84 cities and counties in Korea were tested for quality to allow analysis of the phy-
sical characteristics of aggregates from river, land, and forest environments. River and land aggregates
were analyzed for 18 test items, and forest aggregates for 12 test items. They were classified according
to watershed and geology, respectively. The observed physical characteristics of the river aggregates
by basin were as follows: aggregates from the Geum River basin passed through 2.5, 1.2, 0.6, 0.3,
0.15, and 0.08 mm sieves; clay lumps constituted the Nakdong River basin material; aggregates from
the Seomyjin River basin passed through 10, 5, and 2.5 mm sieves; those from the Youngsang River
basin passed through 1.2, 0.6, 0.3, 0.15, and 0.08 mm sieves; and aggregates from the Han River basin
passed through 10, 5, 2.5, 1.2, 0.6, 0.3, and 0.08 mm sieves, Stability; Standard errors were analyzed
for the average amount passing through 10, 0.6, and 0.08 mm silver sieves, and performance rate
showed different distribution patterns from other physical characteristics. Analysis of variance found
that 16 of the 18 items, excluding the absorption rate and the performance rate, had statistically
significant differences in their averages by region. Considering land aggregates by basin, those from
the Nakdong River basin excluding the Geum River basin had clay lumps, those from the Seomjin
River basin had 10 and 5 mm sieve passage, aggregates from the Youngsang River basin had 0.08 mm
a OPEN ACCESS sieve passage, and those from the Han River basin had 10, 0.6, and 0.08 mm sieve passage. The stan-
dard error of the mean of the quantity showed a different distribution pattern from the other physical
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2007~2021F7HA] SF==21 A Akt SR AR A AL Aol A 4= 847K A] - 2] ZAAFAZAHMCT and KORES,
2007; MCT and KIGAM, 2007a, 2007b, 2008; MLIT and K-water, 2014a, 2014b, 2015a, 2015b, 2016a, 2016b, 2017a,
2017b, 2017¢, 2017d, 2018a, 2018b, 2018c; MLIT and K-water and KIGAM, 2017; MLIT and KIGAM, 2014, 2015,
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2016, 2018a, 2018b, 2019a, 2019b, 2019¢, 2019d, 2019e, 2020a, 2020b, 2020c, 2020d, 2020e, 20201, 2021a, 2021b,
2021¢, 2021d, 2021e, 20211, 2021g; MLTMA and K-water and KORES, 2008; MLTMA and KORES, 2009; MLTMA
and K-water, 2008, 2009a, 2009b, 2010a, 2010b, 2010c, 2010d, 2011a, 2011b, 2011c, 2011d, 2011e, 2012a, 2012b,
2012¢, 2012d; MLTMA and KIGAM, 2008, 2009, 2010a, 2010b, 2010c, 2011, 2012a, 2012b, 2013a, 2013b, 2013¢)]l
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aoH, AT 24, AR 9 FARA2 AR aFekg- S m7] % (statistical package for the social sciences,

LRy ]
TR A== sPdEA 1,11270, 873240 1,82870, AFEA 65471 5 % 3,5947) Atz olct. =9 Atz ol EAJE &
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Table 1. Data set (river aggregate, land aggregate, forest aggregate)

River aggregate Land aggregate Forest aggregate
Category - - Category -

Case  Ratio (%) Case  Ratio (%) Case  Ratio (%)
Total 1,112 100.0 1,828 100.0 Total 654 100.0
Geumgang 158 14.2 349 19.1 Metamorphic rock 238 36.4
Nakdonggang 479 43.1 545 29.8 Geological ~ Sedimentary rock 93 14.2
Area  Seomjingang 23 2.1 156 8.5 features Igneous rock 323 494
Yeongsangang 151 13.6 274 15.0 Etc 8 1.2

Hangang 301 27.1 504 27.6

TR sPdEAIRt S/SEARIA 2214 B4 1871 &=, AHEAelA 2214 54 1271 I=eld. ZAE A7

Table 2. Measured properties (river aggregate, land aggregate, forest aggregate)

Category Item (river aggregate, land aggregate) Item (forest aggregate)
10mm/Smm/2.5mm/1.2mm/0.6 mm/0.3 mm/ 0.08 sieve passing / Surface dry density (g/cm’) /
Physical ~ 0.15 mm/ 0.08 sieve passing / Surface dry density (z/cm®)/  Absolute dry density (g/cm®) / True density (g/cm®) /
properties Absolute dry density (z/cm’) / True density (g/cm’) / Unit volume mass (kg/l) / Water absorption rate /
(%) Water absorption rate / Granulation rate / Stability / Wear rate / Assembly rate / Performance rate / Porosity /

Clay mass / Unit mass (kg/l) / Chloride / Yield rate Stability / Sc/Rc (alkaline aggregate reaction)
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=, SST= SSW+ SSB (4)
AT PR 5 7 e 1 ) wiere] W)= Ak, AL the A (5)2} 2k
_ MSB
= 25w ©)
VA, MsE= 252 (df R A= R - 1)
B
2517= S50 (7,5 5 W AR = A ARl -
1%

T HE7E] AYAS-S: mrelsh| ol ARHEA(correlation)S AAISHATE ATAIGE = 1o~ AAAla(Pearson’s
correlation coefficient) S AF8-6FITH Yun, 2000).
Ao, 5 14 700l bt WARH ST ZIT HA) Btk W0 2 AR T 0 HES Uil
AR AR TG A (6)7 2T,
Cov(X,Y) covariance of X, Y

"= Var(X) Var(Y) - (standard deviation of X)(standard deviation of Y) ©)

71, Cov(X, V)= D (X,— X)(V,— V), Var(X) = D (X, - X)*, Var(¥) = D (Y,— Y’
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Table 3. Descriptive statistics of physical properties (river aggregate, Geumgang)

f:
10 5 25 12 0.6 03 0.15  008sieve Urce
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 123 135 135 135 135 135 135 135 117
Mean 3.50 5.75 11.44 18.78 21.83 14.72 7.60 12.68 2.56
Std. error of the means 0.61 0.61 1.00 1.37 1.40 1.46 1.06 2.38 0.00
Std. deviation 6.71 7.07 11.67 15.86 16.24 17.02 12.34 27.60 0.04
Absolute True Water Unit volu- Perfor-
. . . Assembly .. Lump of .
Category dry density  density  absorption rate Stability ola memass Chloride  mance
(gem®)  (g/em’) rate Y (kg/l) rate
Case (N) 117 94 117 134 73 29 95 44 66
Mean 2.52 2.61 1.58 2.42 3.37 0.24 1.58 0.01 63.04
Std. error of the means 0.00 0.01 0.06 0.10 0.19 0.03 0.01 0.00 0.45
Std. deviation 0.05 0.05 0.63 1.16 1.60 0.18 0.09 0.01 3.64
Table 4. Descriptive statistics of physical properties (river aggregate, Nakdonggang)
10 5 25 1.2 0.6 03 015 0.08sieve U
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 392 435 435 416 416 416 416 470 427
Mean 5.19 5.86 8.84 14.71 17.74 18.63 11.33 13.15 2.53
Std. error of the means 0.59 0.45 0.57 0.81 0.83 0.96 0.63 0.98 0.00
Std. deviation 11.74 9.48 11.90 16.56 16.96 19.66 12.86 21.26 0.09
Absolute True Water Assembl Lump of Unit volu- Perfor-
Category dry density  density  absorption rate Y Stability clap memass Chloride  mance
(g/em’)  (g/em’) rate 4 (kg/l) rate
Case (N) 461 165 428 442 421 243 188 289 36
Mean 2.51 2.54 1.74 2.38 2.73 12.33 1.54 0.01 62.19
Std. error of the means 0.01 0.01 0.05 0.06 0.09 1.58 0.01 0.00 0.73
Std. deviation 0.11 0.07 1.05 1.20 1.80 24.69 0.15 0.02 4.37
Table 5. Descriptive statistics of physical properties (river aggregate, Seomjingang)
. Surface
10 5 2.5 1.2 0.6 0.3 0.15 0.08 sieve .
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 14 16 16 16 16 16 16 18 19
Mean 10.52 14.40 26.72 25.96 15.56 4.97 3.13 3.80 2.46
Std. error of the means 1.85 1.91 2.96 2.29 291 1.72 1.03 1.27 0.02
Std. deviation 6.92 7.63 11.83 9.16 11.65 6.89 4.11 5.40 0.07
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Table 5. Continued

Absolut.e Tru.e Wate.r Assembly B Lump of Unit volu- ~ Perfor-
Category dry density  density  absorption Stability memass Chloridle  mance
(g/em’)  (g/em’) rate rate clay (kg/h) rate
Case (N) 19 19 19 19 10 0 0 0 0
Mean 2.41 2.53 1.89 3.48 3.63 - - - -
Std. error of the means 0.02 0.01 0.15 0.14 1.03 - - - -
Std. deviation 0.08 0.06 0.66 0.63 3.27 - - - -
Table 6. Descriptive statistics of physical properties (river aggregate, Yeongsangang)
. Surface
Category 10 5 2.5 1.2 0.6 0.3 0.15 0.08 sieve dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 109 125 125 125 125 125 125 95 95
Mean 8.72 14.05 14.35 17.27 20.85 11.91 3.80 14.24 2.55
Std. error of the means 1.34 1.53 1.24 1.11 1.69 1.09 0.37 2.37 0.01
Std. deviation 14.03 17.06 13.88 12.46 18.86 12.15 4.12 23.14 0.06
Absolute True Water Unit volu- Perfor-
Category dry density  density  absorption Assembly Stability Lump of memass Chloride  mance
(gem®)  (g/em’) rate rate clay (kg/l) rate
Case (N) 95 62 95 102 91 33 68 35 49
Mean 2.50 2.61 1.67 3.02 4.71 1.43 1.60 0.04 62.53
Std. error of the means 0.01 0.01 0.08 0.14 0.59 0.20 0.02 0.01 0.48
Std. deviation 0.09 0.05 0.79 1.38 5.60 1.17 0.13 0.06 3.38
Table 7. Descriptive statistics of physical properties (river aggregate, Hangang)
. Surface
Category 10 5 2.5 1.2 0.6 0.3 0.15 0.08 sieve dry density
mm mm mm mm mm mm mm passing (e/em’)
Case (N) 78 243 243 243 243 243 243 273 257
Mean 3.62 12.93 17.23 22.03 23.84 9.30 4.56 7.11 2.56
Std. error of the means 1.12 0.88 0.97 0.97 1.35 0.64 0.54 1.10 0.00
Std. deviation 9.90 13.70 15.07 15.07 21.07 10.05 8.40 18.23 0.06
Absolut.e Tru.e Wate.r Assembly B Lump of Unit volu- ~ Perfor-
Category dry density  density  absorption Stability memass Chloride  mance
(gfem’)  (g/em’) rate rate clay (kg/l) rate
Case (N) 258 195 257 274 252 89 84 65 38
Mean 2.53 2.63 1.71 2.77 3.76 0.96 1.58 0.01 64.09
Std. error of the means 0.00 0.00 0.05 0.06 0.17 0.14 0.02 0.00 1.01
Std. deviation 0.08 0.05 0.82 1.06 2.74 1.29 0.15 0.01 6.20
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UG, 28, A, AEDelE, 98 A%, atRn SAK0 R folat o]} gl A0E ek, g, 4
T et Al AR s ROl 2lol7t Adnal & 4= gl 210 & LR TH(Table 8).

Table 8. ANOVA of physical properties by area (river aggregate)
Sum of squares df Mean square F Sig.
Between groups (combined) 2,280.224 4 570.056 4.563 .001
10 mm Within groups 88,834.997 711 124.944
Total 91,115.222 715
Between groups (combined) 13,093.013 4 3,273.253 24.249 .000
5 mm Within groups 128,098.733 949 134.983
Total 141,191.745 953
Between groups (combined) 15,055.876 4 3,763.969 22238 .000
2.5 mm Within groups 160,622.651 949 169.255
Total 175,678.526 953
Between groups (combined) 9,525.913 4 2,381.478 9.934 .000
1.2 mm Within groups 222,941.516 930 239.722
Total 232,467.429 934
Between groups (combined) 6,477.850 4 1,619.463 4.886 .001
0.6 mm Within groups 308,278.814 930 331.483
Total 314,756.664 934
Between groups (combined) 15,971.193 4 3,992.798 15.306 .000
0.3 mm Within groups 242,610.065 930 260.871
Total 258,581.257 934
Between groups (combined) 10,070.742 4 2,517.686 21.595 .000
0.15 mm Within groups 108,425.191 930 116.586
Total 118,495.934 934
Between groups (combined) 8,481.408 4 2,120.352 4.592 .001
0.08 sieve passing Within groups 455,268.021 986 461.732
Total 463,749.429 990
) Between groups (combined) 279 4 .070 12.296 .000
S”rfac(;‘af)lem“y Within groups 5.167 910 006
Total 5.446 914
) Between groups (combined) 265 4 .066 7.498 .000
AbS(’lu(t;irn%)denmy Within groups 8.360 945 009
Total 8.625 949
) Between groups (combined) .900 4 225 66.140 .000
Trt‘;ie;;;'ty Within groups 1.802 530 003
Total 2.702 534
Between groups (combined) 3.039 4 760 916 454
Water absorption rate Within groups 755.124 911 .829

Total 758.162 915
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Table 8. Continued

Sum of squares df Mean square F Sig.
Between groups (combined) 67.131 4 16.783 12.250 .000
Assembly rate Within groups 1323.397 966 1.370
Total 1390.528 970
Between groups (combined) 369.954 4 92.488 12.284 .000
Stability Within groups 6,339.726 842 7.529
Total 6,709.680 846
Between groups (combined) 12,144.310 3 4,048.103 10.690 .000
Lump of clay Within groups 147,681.186 390 378.670
Total 159,825.497 393
) Between groups (combined) 240 3 .080 4478 .004
Unit volume mass Within groups 7.687 431 018
(kg/h)
Total 7.926 434
Between groups (combined) .043 3 .014 31.521 .000
Chloride Within groups .194 429 .000
Total 237 432
Between groups (combined) 79.755 3 26.585 1.405 243
Performance rate Within groups 3,499.486 185 18.916
Total 3,579.241 188

Table 9. Descriptive statistics of physical properties (land aggregate, Geumgang)

. f:
Category 10 5 2.5 12 0.6 0.3 0.5 0.08sieve d;“;eicsfty
mm mm mm mm mm mm mm passing (efem’)
Case (N) 191 233 233 233 233 233 233 268 265
Mean 5.76 10.52 14.65 19.04 19.25 12.56 8.44 4.90 2.58
Std. error of the means 0.67 0.58 0.62 0.58 0.70 0.61 0.58 0.47 0.00
Std. deviation 9.30 8.90 9.48 8.84 10.62 9.25 8.79 7.76 0.07
Category dfyb(sizill;tiet:y d;rr::ie':ty Absorption: Assembly Stability Lump of Ifrlll:;lz:sl Chloride Ir:ar.rfl(;re
(gfom’)  (gfom’) rate rate clay (ke/l) rate
Case (N) 262 169 267 238 157 91 112 122 65
Mean 2.54 2.63 1.64 2.96 3.90 3.52 1.70 0.01 67.23
Std. error of the means 0.00 0.00 0.04 0.04 0.16 0.33 0.02 0.00 0.29

Std. deviation 0.08 0.05 0.67 0.63 1.94 3.15 0.18 0.05 2.35
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Table 10. Descriptive statistics of physical properties (land aggregate, Nakdonggang)

f:
10 5 25 12 0.6 03 0.15  008sieve Urce
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 219 325 325 294 294 294 294 448 391
Mean 6.51 9.90 10.39 13.31 14.45 15.10 12.57 12.25 2.55
Std. error of the means 0.78 0.61 0.53 0.67 0.66 0.68 0.78 0.99 0.00
Std. deviation 11.50 10.95 9.50 11.42 11.24 11.60 13.35 20.86 0.08
Absolut.e Tru.e Absorption Assembly o Lump of Unit volu- . Perfor-
Category dry density  density rate rate Stability ola memass Chloride  mance
(gem®)  (g/em’) Y (kg/l) rate
Case (N) 423 222 395 366 294 193 158 209 49
Mean 2.52 2.58 1.44 245 2.79 16.81 1.63 0.01 62.98
Std. error of the means 0.01 0.01 0.04 0.05 0.11 1.90 0.02 0.00 0.65
Std. deviation 0.13 0.08 0.76 1.04 1.82 26.33 0.20 0.02 4.56
Table 11. Descriptive statistics of physical properties (land aggregate, Seomjingang)
10 5 25 1.2 0.6 03 015  008sieve U
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 16 84 84 84 84 84 84 119 114
Mean 12.94 14.00 17.73 19.91 20.43 1434 7.23 4.46 2.50
Std. error of the means 2.05 1.09 0.76 0.74 0.76 0.78 0.45 0.84 0.01
Std. deviation 8.19 9.99 6.93 6.80 6.93 7.12 4.10 9.18 0.06
Absol Ti it volu- Perfor-
bso ut.e rue Absorption Assembly i Lump of Unit volu . eror
Category dry density  density rate rate Stability ola memass Chloride  mance
(g/em’)  (g/em’) y (kg/l) rate
Case (N) 114 110 114 119 60 4 4 20 0
Mean 2.46 2.53 1.26 2.72 242 2.43 1.68 0.00 -
Std. error of the means 0.01 0.01 0.09 0.06 0.17 0.24 0.07 0.00 -
Std. deviation 0.12 0.11 0.92 0.68 1.35 0.47 0.14 0.00 -
Table 12. Descriptive statistics of physical properties (land aggregate, Yeongsangang)
. Surface
10 5 2.5 1.2 0.6 0.3 0.15 0.08 sieve .
Category . dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 135 188 188 188 188 188 188 169 153
Mean 522 16.03 17.79 22.88 17.04 9.68 4.16 10.97 2.49
Std. error of the means 0.41 0.93 0.65 0.86 0.68 0.48 0.26 1.20 0.01
Std. deviation 4.78 12.80 8.93 11.77 9.30 6.56 3.62 15.62 0.10




T Sl 22 EY 2 - 179

Table 12. Continued

Absolute True . Unit volu- Perfor-
Category dry density  density Absorption. Assembly Stability Lump of memass Chloridle  mance
(gfom’)  (gfom’) rate rate clay (ke/l) rate
Case (N) 153 122 153 168 156 20 50 36 31
Mean 2.45 2.56 2.24 3.01 3.21 1.18 2.03 0.08 62.92
Std. error of the means 0.01 0.01 0.10 0.07 0.28 0.20 0.07 0.02 0.67
Std. deviation 0.14 0.09 1.25 0.89 3.47 0.88 0.46 0.12 3.74
Table 13. Descriptive statistics of physical properties (land aggregate, Hangang)
. Surface
Category 10 5 2.5 1.2 0.6 0.3 0.15 0.08 sieve dry density
mm mm mm mm mm mm mm passing (efem’)
Case (N) 172 274 274 274 274 274 274 353 343
Mean 14.19 11.27 10.98 18.14 19.71 11.02 5.57 8.64 2.58
Std. error of the means 1.68 0.75 0.55 0.93 1.06 0.51 0.31 1.04 0.00
Std. deviation 22.06 12.42 9.04 15.44 17.47 8.44 5.19 19.45 0.06
Category dfybjzglti:y deTrfsiiy Absorption Assembly g, o Lump of If::n:ilsl Chloride fariii
(o) (g/om’) rate rate clay (ke/l) .
Case (N) 344 197 343 372 337 151 62 152 25
Mean 2.55 2.62 1.64 3.08 4.11 2.04 1.76 0.00 64.49
Std. error of the means 0.00 0.00 0.04 0.06 0.24 0.14 0.03 0.00 0.98
Std. deviation 0.07 0.07 0.71 1.24 4.38 1.70 0.21 0.00 491
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Table 14. ANOVA of physical properties by area (land aggregate)

Sum of squares df Mean square F Sig.
Between groups (combined) 9,481.145 4 2,370.286 13.015 .000
10 mm Within groups 132,582.836 728 182.119
Total 142,063.980 732
Between groups (combined) 5,402.281 4 1,350.570 10.735 .000
5 mm Within groups 138,267.689 1,099 125.812
Total 143,669.970 1,103
Between groups (combined) 10,094.169 4 2,523.542 30.374 .000
2.5 mm Within groups 91,307.130 1,099 83.082
Total 101,401.298 1,103
Between groups (combined) 11,518.925 4 2,879.731 20.331 .000
1.2 mm Within groups 151,273.118 1,068 141.641

Total 162,792.043 1,072
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Table 14. Continued

Sum of squares df Mean square F Sig.
Between groups (combined) 5,480.765 4 1,370.191 8.781 .000
0.6 mm Within groups 166,651.739 1,068 156.041
Total 172,132.504 1,072
Between groups (combined) 4,376.395 4 1,094.099 12.845 .000
0.3 mm Within groups 90,965.625 1,068 85.174
Total 95,342.020 1,072
Between groups (combined) 10,626.645 4 2,656.661 34.887 .000
0.15 mm Within groups 81,327.655 1,068 76.149
Total 91,954.300 1,072
Between groups (combined) 12,368.049 4 3,092.012 10.595 .000
0.08 sieve passing Within groups 394,575.402 1,352 291.846
Total 406,943.451 1,356
) Between groups (combined) 1.502 4 375 63.531 .000
Surface dry density Within groups 7453 1261 006
(glem’) Total 8.955 1,265
) Between groups (combined) 1.612 4 403 34.869 .000
Absolute dry density Within groups 14920 1,291 012
(gfem) Total 16.532 1,295
) Between groups (combined) 953 4 238 37.659 .000
T“(‘;S;ﬁ?ty Within groups 5.155 815 006
Total 6.108 819
Between groups (combined) 87.172 4 21.793 32.322 .000
Water absorption rate Within groups 854.266 1,267 674
Total 941.437 1,271
Between groups (combined) 87.902 4 21.976 22.196 .000
Assembly rate Within groups 1,245.517 1,258 .990
Total 1,333.419 1,262
Between groups (combined) 382.022 4 95.506 9.561 .000
Stability Within groups 9,978.830 999 9.989
Total 10,360.853 1,003
Between groups (combined) 23,110.672 4 5,777.668 19.507 .000
Lump of clay Within groups 134,467.703 454 296.184
Total 157,578.374 458
] Between groups (combined) 6.421 4 1.605 26.859 .000
Unit Voliunl’e mass Within groups 22773 381 060
Geh Total 29.194 385
Between groups (combined) 181 4 .045 29.750 .000
Chloride Within groups 812 534 .002
Total 993 538
Between groups (combined) 657.646 3 219.215 15.470 .000
Performance rate Within groups 2,352.334 166 14.171
Total 3,009.979 169
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Table 15. Descriptive statistics of physical properties (forest aggregate, metamorphic rock)

Category 0.08 s'ieve Suiicsisry Ab(si;):;tiet:ydry True den}sity Umilzfa(;lsume Absorption
passing (efem’) (efem’) (g/em’) (ke) rate
Case (N) 152 224 231 142 153 231
Mean 0.65 2.67 2.65 2.73 1.52 1.10
Std. error of the means 0.09 0.01 0.01 0.01 0.01 0.05
Std. deviation 1.05 0.09 0.09 0.10 0.11 0.72
Assembl Performance . o
Category Wear rate rate Y rate Porosity Stability Sc/Re
Case (N) 202 117 154 167 208 131
Mean 22.11 7.48 57.34 37.00 3.64 1.19
Std. error of the means 0.60 0.09 0.24 1.11 0.23 0.13
Std. deviation 8.48 1.02 3.01 14.39 3.39 1.51

Table 16. Descriptive statistics of physical properties (forest aggregate, sedimentary rock)

Category 0.08 s.ieve Su;g?lcsisry Abzzill:i:ydry True der;sity Unlll/a(;lsume Absorption
passing (e/om’) (efem’) (g/em’) (ke/l) rate
Case (N) 61 87 87 62 62 87
Mean 0.80 2.65 2.62 2.71 1.49 1.32
Std. error of the means 0.23 0.01 0.01 0.01 0.01 0.10
Std. deviation 1.78 0.09 0.10 0.08 0.11 0.90
Assembl Performance . o
Category Wear rate rate Y rate Porosity Stability Sc/Re
Case (N) 79 55 61 68 79 55
Mean 20.80 7.52 56.80 38.63 491 0.38
Std. error of the means 1.34 0.09 0.50 1.64 0.67 0.04
Std. deviation 11.90 0.69 3.88 13.52 5.99 0.33

Table 17. Descriptive statistics of physical properties (forest aggregate, igneous rock)

0.08 sieve Surfacc? dry Absolut.e dry True density Unit volume Absorption
Category passing den51t3y den51t3y (e/om’) mass rate
(g/em) (g/en) (kg/l)
Case (N) 180 283 277 192 186 297
Mean 0.83 2.62 2.60 2.67 1.47 1.24
Std. error of the means 0.08 0.00 0.01 0.00 0.01 0.05

Std. deviation 1.02 0.07 0.08 0.06 0.10 0.84
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Table 17. Continued
Assembly Performance . o
Category Wear rate rate rate Porosity Stability Sc/Re
Case (N) 284 119 196 199 281 140
Mean 24.40 7.55 56.94 39.15 433 1.04
Std. error of the means 0.64 0.05 0.24 0.90 0.30 0.11
Std. deviation 10.84 0.55 3.36 12.72 5.09 1.28

Pae)

Table 18. ANOVA of physical properties by geological features (forest aggregate)
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Sum of squares df Mean square F Sig.
Between groups (combined) 2.853 2 1.426 1.025 .360
0.08 sieve passing Within groups 542.482 390 1.391
Total 545.335 392
) Between groups (combined) 288 2 144 21.739 .000
Surfac(;‘xgenmy Within groups 3.920 591 007
Total 4.208 593
) Between groups (combined) 326 2 .163 19.655 .000
Abso'“(t;fynf)de“s”y Within groups 4.906 592 008
Total 5.231 594
) Between groups (combined) 333 2 .166 25.299 .000
Trt';i‘;ﬁi‘ty Within groups 2.584 393 007
Total 2917 395
) Between groups (combined) 270 2 135 12.134 .000
Unit Vggge mass Within groups 4.435 398 011
Total 4.705 400
Between groups (combined) 4.053 2 2.026 3.104 .046
Water absorption rate Within groups 399.531 612 .653
Total 403.584 614
Between groups (combined) 1,097.048 2 548.524 5.246 .006
Wear rate Within groups 58,761.171 562 104.557
Total 59,858.219 564
Between groups (combined) 333 2 .166 265 768
Assembly rate Within groups 181.148 288 .629
Total 181.481 290
Between groups (combined) 18.728 2 9.364 851 428
Performance rate Within groups 4,491.841 408 11.009
Total 4,510.569 410
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Table 18. Continued

Sum of squares df Mean square F Sig.
Between groups (combined) 434.342 2 217.171 1.190 305
Porosity Within groups 78,646.521 431 182.475
Total 79,080.863 433
Between groups (combined) 109.547 2 54.773 2.491 .084
Stability Within groups 12,421.719 565 21.985
Total 12,531.266 567
Between groups (combined) 25.837 2 12.919 7.865 .000
Sc/Re Within groups 530.563 323 1.643
Total 556.400 325
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