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A GIS technique was developed for aggregate resources management and transport
route analysis. In the study, the management of aggregate resources deals with
resources evaluation and control of aggregate supply. The computer system was special-
ly designed for this analysis | on the basis of relational database model, and_ It was

named ARIS(Aggregate Resources Information System). A Vector database for "_Lhis
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study area of Chungcheong—Do was established for analysis of ARIS. In network anal-

ysis, there are many essential elements such as road name, speed limit and width, turns

and stops etc. Impedance was also measured for the resistance against transportation of

aggregate resources. Actually, the impedances are attributes of arcs,

turns and stops.

Finally, the feasibility of ARIS was tested to use as a decision making tool of aggre-

gate resources management.
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Tabal 1. Aggregate Resodrces Information System(ARIS)
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NE&E, o]%g, Aed

Ax S4EL S 42
oo R e B NO. | & %
11 | 435 | 880 | J-227 — J-127 | alluvium

12 | 210 | 580 | J-420 J-128 | forest

13 |14 13 | 628 | 1140 | J-760 J-139 | water

14 | 252 | 650 | J-127 [ J-130 |field

: J-131 |city

Fig.1 A relationd database structure
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Digitizer SUN SPARC STATION(4-390) Hard copier
(Calcomp 91480) ] (32 MB main memory, 1 GB hard disk) ] (Tektronix)

% GIS : ARC/INFQO

*RS :ERDAS || Pen plotter

% Functions : (Calcomp 1025)

-detabase construction
-cartographic simulation
-AML language programming
-analysis(overlay, buffer,

tin, network, etc)

~ (PC-NFS)

"Optical disk driver

(Sony, 600 MB)

PC 386 system(8 MB Ram, 300 HD)

Fig. 2 Hardware configuration of ARIS(Aggregate Resources Information Systme)
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Table 2. Layout of data file structure

(1) AY=(A 7&8)

PROJECT: 34 \DATA: GRAPHIC [TABLE_ID: CONTOUR | TABLE NAME: AAT
DB: ARIS . | RECLENGTH: TABULAR DB:
LEVEL | ITEM NAME TYPE | WIDTH | NODECIMAL | ¥ =
KEY '
1 H 15 B 3
DATA
: 2 FNODE from node B 11
3 TNODE to node B 11
4 RPOLY right poly B 11
5 | LPOLY left poly B 11
6 |LENGTH | 79| B 13
7 | COVER% | INTERNAL NUMBER | B 11
8 |COVER-ID |USERID B 11

(2) AA=(HAY #E)

PROJECT: 24}

| DATA: GRAPHIC | TABLE_ID: GEOLOGY | TABLE NAME: PAT

DB: ARIS | RECLENGTH: TABULAR DB:
LEVEL | ITEM NAME TYPE | WIDTH | NODECIMAL | # =
KEY
1 | COVER# |INTERNALNUMBER | B 11
DATA
2 | AREA L B 13 6
3 | PERIMETER | £@l7e| B 11 6
4 | CPVER-ID | USER_ID B 11
5 | GEO A TE B 2
L—

(3) A A HA=(F A=)

PROJECT: 24| | DATA: GRAPHIC | TABLEID: AGGREG | TABLE NAMEPAT |
DB: ARIS | RECLENGTH: TABULAR DB
LEVEL| ITEM NAME TYPE | WIDTH | NODECIMAL | ¥ =
KEY

1 [NO AAHE a4, A
DATA

2 | AREA | =4 B | 1 6

3 | PERMETER | E47°) B | 1 6

4 | COVER-ID | USER ID B | 1

5 | COVER# |INTERNALNUMBER | B | 1l

6 | AR 5794 F 8 2 3, #4
7 |voL | sed F 8 2
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Table 3. Data layers for ARIS

NO A} = 2 u 7
1 | =3(1/250,000) AAT
Ry AAT
3|35 PAT
4 | £2(1/100,000) AAT
5 | #]A PAT
6 |FATY PAT
7 | EA(AFA) PAT
& | AFEA HF= (N, WErts) | PAT

« AAT : Arc Attribute Table
» PAT : Polygon(Point) Attribute Table
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A). Table 4& B ZAAY ARAAE
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Table 4. Basic functions of ARIS

(A) Spatial manipulation
OVector/Raster conversion
{Transformation
{Coordination
OProximal or neighborhood analysis

(B) Spatial analysis
{OPolygon overlay
{Polygon dissolve
<Point in polygon
$Buffering and coridoring

(C) Digital terrain analysis
{OContouring
{Slope/aspect
{Watershed analysis
{Volume calculation
{Cross Section
{3-D viewing

(D) Network analysis
{Optimal path selection(Route)
COFlow simulation( Allocate)
OTime/distance districting(district)
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Table 5. Crushed aggregate resources sites on administrative districts(1993)

P74 A A T #(m?)

(adm) |7] Wb A M TS Al "4 (m') o2
ARECLD] 8 0 8| 13,600 0| 13,600| 20,479 |2eks) Wae
FH9Z(3) 20 1| 21 38,126,558 0| 3,126,558 | 330,322 | &7}4-2 o]
AAA( 4) 0 0| -0 0 0 0 019939 7]1%)
ok ( 5) 2 0 21 21,962 0l 21,962| 11,535
+AZ( 6) 4 0 4 0 0 0 0
g RAZ( 7) 2 6 8| 958,665 0| 958,665| 52,532
ZFA( 8) 0 0l 0 0 0 0 0
AA(9) 7 3| 10| 2,004,757 0| 2,004,757 | 195,254
AR F(10) 2 0 2| 1,424,767 0| 1,424,767 | 81,285
B ek 2 (11) 0/ 2 2 0| 203,708 203,708| 31,641
Ak (12) 3 8| 11| 943,308 0| 943,308| 58,536
= A (13) 8 3, 11!1,347,347| 161,800 1,509,147 | 150,441
o} AF(14) 9 1| 10| 552311 0| 552,311 146,855
AkA(15). 0 0 0 0 0 0 0
X AFA](16) 0 1 1 0 0 0 0
o AAZ(17) 1 2 3 0 0 0 0
29k 2] (18) 0 0 0 0 0 0 0
AHAZ(19)| 15 0| 15/ 5,624,080 0| 5,624,080 | 334,866
o 7] (20) 0 0 0 0 0 0 0
AFA)(21) 0 oL 0 0 0 0 0
TFF(22) 9 21| 30/ 2,818,697 0| 2,818,697 | 191,835
T F(23) 4 0 41,360,307 0| 1,360,307 | 880,547
BEF(24) 9 0 9 0 0 0 0

| Aok (26) 0 0 0 ol 0 0 0
B F(27) 3 6 9 0| 110472| 110,472 44,314
A 2] (28) 1 0 1 0 0 0 0
T3 2)(29) 0 0 0 0 0 0 0
S AF(31) 2 0 2 0 0 0 0
o £ (32) 1 2 3 0 0 0 0
) A 2] (33) 0 0 0 0 0 0 0
= A (34) 4 7| 111 1,170,291 0] 1,170,291 | 67,796
%4 & (35) 7 0 7] 879,136 0| 879,136 104,957
ZALF(36) 6| 20| 264,777,853 | 8,967,686 | 13,735,539 | 304,749
MR (37) 1| 14 15 0| 190,260 190,260! 32,288
AN | 128| 97| 225 27,023,639 | 9,623,926 | 36,647,565 | 3,040,232

(0: 227 gAY dA=45)
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W Fre-Combrian Metomorphic Rocks (7"

Fig.3 Crushed aggregate resources sites on geological units

Table 6. Crushed aggregate resources on geological units

N oA % (m?) o 7
ik 2 A ¥ 1
Ak A | 7N (A A (m?)
1|%4% ' 3}
(Alluvium) 9| 4| 13| 662737 0| 662737| 131478 | ="ide
2 |SAgF - | S A
(Igneous Rocks) 64| 3710110703140 | 5,258,820 | 15,961,960 | 1,770,278 | 21(1993)

JEELE) |
(Sedimentary Rocks) | 16| 15| 31| 1,228410| 110472| 1,338,382 | 118,489

|24 BRLF

(OgcheonMetmﬁom}ﬁcRocls) 81 2| 10| 4617983 | 4,064,374 | 8,682,357 | 293,654

5 | AAnelol HAGF
(Pre-Cambrian 31| 39| 70| 9,811,369 | 190,260 | 10,001,629 | 726,333

5} 7| Metamorphic Rocks) |128 | 97 (225 | 27,023,639 | 9,623,926 | 36,647,565 | 3,040,232
(0: 457 gAY B 2AF)

178




ZARNY Be) W 24HE LHE 94 GISBE 97

" Fig.4 Crushed aggregate resources sites on slope classification

Table 7. Crushed aggregate resources on slope classification

W3 A9 A& T_#m) HA(m?) | ¥ =
(degree) |7| /27 A | ZI0E | AEsE Al

1| 0-10 | 89| 70| 159 19,547,244 | 9,054,032 | 28,601,276 | 1,563,276 | $ekat WAL
2 | 10-20 | 10| 2| 12| 976970 0| 976970| 130,701 | 874442

3 | 20-30 6 15| 1,637,901 62,582 | 1,700,483 | 119,268 | (199347]2)
4| 30-40 | 12| 11| 23 13,600 507,312 520,912 62,773

5 | 40-50 13| 4,436,620 0| 4,436,620| 1,090,417

6 | 50-60 3| 411,304 0| 411,304 73,844

7 | 60¢}Ak 0 0 0 0 0

A 128 | 97| 225| 27,023,639 | 9,623,926 | 36,647,565 | 3,040,232
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Crushed aggregale resourcves
impoertant construction.‘iﬁrcas

Agoracote resources sites within
20 Km from conetruclion area
Aggragate reaocurces siles

Uptimal transperlatien routes of
aggregate rewources ¢art - Ay

Fig.b Crushed aggregate resources sites for important construction sites

Table 8. Crushed aggregate resources on important construction sites

as| T % Az + #m) adm| o =
FFA U A | e [ Aerks | A |

1|23 1| 14} 15 0/ 190,260|  190,260|  32,288| = WA
IR & Wi4A

2 (A 14| 17\ 31| 8649,737| 8,957,686 17,607,423 502,101|%(199337)
FAAEA #)

3 |AF ddAlgl| 13 2| 15| 4,623,051 0| 4,623,051 289,181
A3

g7 28| 33| 61| 13272,788| 9,147,946| 22,420,734 823,570

0787 GAL 44 24%)
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Table 9. Crushed aggregate resources sites on important construction sites

(32 5374 L 243439, 2 94 TANEA, 3 AF FRA7)A)
_ 7 7 Hl &= m3 .
e w3 |50 N e e ] A |
1] 105 | 1 V 0 0 0 0| ¢35 4Ae
2 106 1]V 0 0 0 0 #7449
3 95 | 1 v 0 0f 0 0] (19934 72)
4| 104 |1 V 0] 62582| 62,582] 14,030
5 94 | 1 V 0 0 0] 0
6 99 | 1 V 0 0 0 0
7 | 101 | 1 v 0 0 0 0l -
8 | 103 | 1 \Y 0 0 0 0f
9 | 102 | 1 \Y 0| 127,678| 127,678| 18,258
10 | 100 | 1 V 0 0 0 0
i1 93 | 1 v 0 0 0 0
12 98 | 1 Y 0 0 0 0
13 92 | 1 \Y 0 0 0 0
14 97 | 1 \Y 0 0 0 0
15 96 | 1 vV 0 0 0 0
16 | 166 | 2 | V 1,630,000 | 0] 1,630,000 57,420"
17 B 2 | V 1,292,000 0] 1,292,000 42,318
18 53 | 2 \Y 0 0 0 0
19 58 | 2 | V 200,000 0| 200,000] 50,440
20 50 | 2 | V. 200,452 0| 200,452] 10,707
21 | 153 | 2 | V 0 0 0 0
22 | 152 | 2 | V 0 0 0 0
23 55 | 2 V 0 0 0 0
24| 56 | 2 v 0 0] 0 0
25 51 | 2 | V 150,000 0| 150,000 6,189
26 | 115 | 2 v 0 0 0 0
27 | 144 | 2 | V 0 0 0 0
28 | 118 | 2 | V 0 0l 0 0
29 | 114 | 2 \Y 0 0 0 0
30 | 107 | 2 v 0 0 0 0
31 | 108 | 2 V 0 0o 0 0
32 | 128 2 | V[ 617,337 0| 617,337 14,960
33 | 143 | 2 vV 0 0 0 0
34 | 129 | 2 v 0 0 0 0
3% | 109 | 2 | V 399,432 0| 399,432| 30,278
36 | 136 | 2 v 0] 4,386,000 4,386,000] 37,900
37 [ 135 | 2 |V 0 0 0 0
33 | 124 | 2 |V 3,076,658 0] 3,076,658 | 87,515
39 | 111 | 2 vV 0 0] 0 0
40 | 119 | '2 v 0] 102,062 102,062] 10,572
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_ |F 7 A 7 m?

e W3 |5 v s o ] A | o =

41 125 2 'V 0] 4,064,374 | 4,064,374 0

42 141 2 V 0 0 0 0

43 | 142 2 Vv 0 0 0 0

44 | 126 2 V 0 0 0 38,048

45 127 2 vV 1,083,858 0] 1,083,858 31,722

46 137 2 Vv _ 0] 405250 405,250 - 18,645

47 190 3 Vv 218319 0] 218,319 0

48 | 41 3 V 0 0 0 62,640

49 189 3 Vv 1,206,448 | 0] 1,206,448 0 |

50 40 3 Vv 0 0 0 0

51 177 3 \ 0 0 0 .0

52 | 169 3 |V 0 0 0 0

53 | 170 3 V 0 0 0 0

b4 171 3 vV 473,000 0] 473,000 27,226

95 173 3 Vv 519,393 0] 519,393 35,672

56 | 172 3V 693,053 0] 693,553 25,014

57 176 3 Vv 660,608 0| 660,608 53,360

- b8 174 3 Vv 579,230 0| 579,230 50,514

59 163 3 \' 272,500 0] 272,500 16,110

60 164 3 V' 0 0 0 0
.61 | 167 3 \ : 0 0 0 0

A 28 | 33 | 13,272,788 | 9,147,946 | 22,420,734 823,570

| | 0:A57 9AF a4 Z4%)

g AR SF Y 2E obF 24D FAQKn AN TA A 13
o A% B4 e BE A4H £ OE 5F § wEd 9898 AaAe
4 #EF 24 AR Phol BAA E REY T 208 54 2e2 A9
A £3399 A48 ARAF T §4 o oolde A9 AR Fo8 AL A9
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INFO9] WEYa dadze

& 229 Gu9) 4 o5 B2 A
Yook FW ATH BEH ARC/
EE A8
E9 ARRAS SAR(ER BF, A4
2% 5)Ed TA8Y otz (Arc)9} k=
(Node)7te] #AE 4% F, 279
A AZE Fohht Aolth. 24 4
¥ ARTREZ WRe] A AETZ(Line
topology) 2 o] el Hofs}ul, ofze} obz
AAFE =T (Stops; AAR), o}zl

=,

=



ALY Fe] A 2342 BS99 G5B A7

B4 %-(Barriers), A3 e 417
(Centres; 4t g} =F3A)), ofa(rr7t
Y dZ;5E2) Fo| dA¢Her a9
A A 2 A F o] Aokrl gl
AR 2AL g5 HALE AHA o)
JZAh WA Z 2L gt SR
(22 £5, A4, 224 5)eo 22312649
A2 A7 B FY AEs A
o] HREL 2 2L TE AYg
(Impedance)& Al4te}7] ¢ 7oln, ot
% & (Arc impedance)2} Fx}2(Turn imped-
ance) & &5 o] A =4 t}(Table 10).
ANE =29 gL 1/100,000 =2
PEREE Aude nLERE A g
(JzEe AFAY) gyt 2258 25,
AT, AFEE FEG F, A4} 23
el S5 223t & (Arc impedance)
%4 ¥o| & (Table 10-1)e] 27 2838
Atk 229 57, A4, 24 A9 3
A g29dE 22 JF A& Aar 3
2k 8 4 gley EE mEWA Hu
=% ARET onz W Q74
S22 AYAz FulA F8 22
2R (Turns)ol ) A4 Zxe]
A7+ A &3zH(Time impedance)o|t}
(Table 10—2). &3 dato 7}z =
& A#gh(10)e] FolF e, U-Turne
R EL (2000 ALY RE &
25 dgt Aggtel 99 FIAAL A
A AR F, =2 delelwe)lxr F&
(Table 39 4¥ls) zE%&)e] A= e
o, o] AREE 7|AZ A ¢4 AR}
g = & AAde QAR 33
e BE =R AEE A8 Azhs

F

e e o 4
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Table 10. Arc and Turn impedance

(1) % 2(Arc impedance)

w29 58] A4 | A9 B Ad et
EREZ
) WO Gzaol 2 T 2
= NNECOIRER
PO Gzo 2 | 4
Tz
AME(2) |244(2) Hl;ﬁf(lz)) 2; g
| EZ
R
PEE] 0 | -1
2552 498 50 | -1

(2) .2} 2 (Turntable : Node)

Ei}i(Tufn) 22| 3475 Time impedance Wz
(second)

130 20 U
5| |
0<6<%0 10 284

r
© 1 0<6<90 20 34

‘\

t 0 5 |4 A
(#No turn) -1 (F3)

o, 52 2§} DAZHY A7 A%
o) % A& :AE FAstE Holch
Fig.63 Table 12(Fig.5% Table 11(RT1
-RTIDE F& 344 249 o
TGN g A Az 24 29
24, 33¥ F8 £FA(EA AA,




24 27139, AF HAAAE 9 RTI0OY A 227 gAsglen, A
slef W7 20kmE Wojve FA AAA A FPAE 22EE A Fo=
453 uyEdez 10FW(RTI0-  delebdojae] AR5 oiglch.

Table 11. Optimal transportation routes for imbortant construction sites

site No. Route No. |From node| To node decode | vol(m®) =] I
. RT1 1474 1470 | 1(7)7/0h) | 14,030 |4 & (vol) &
(21 2 29) RT2 1462 .| 1470 |2(/07bs) | 18,258 | &7k A4,
- RT3 1473 1470 | 1(2)7) (19934 73)
RT4 1475 1464 | 1(7)7) | 50,440
2 RT5 1476 1464 87,515
(4% E44AE4) | RT6 1482 1464 | 20708515
RT7 1483 1464
RTS8 1477 1465 53,360
3 RT9 1478 1465 | 1(7)704) | 62,640
(3% A34474) | RTI0 1479 1465 18,645
RT11 1480 1465 | 2070%71%)

(Table 5, 9] A “0" 0.2 EX & Ao g F#(vo) AXHA #F5t+)

Table 12. Optimal transportation routes of crushed aggregate resources

site No. Route No. |From node| To node dcode vol(m?) ¥ 2 ]
RT100 1484 1470 1 62,914 | < 2k (vol) &
1 RT101 1485 1470 1 63,383 | &7} $23] 9.
(4 =7t 34) | RT106 824 1470 2 (19939 7)3)
RT109 1075 1470 2
RT102 1486 1464 1
2 | RT103 1487 1464 1 89,067
(4 E44=A)| RT108 763 1464 2
RT110 1188 1464 2
RT104 1488 1465 1 73,844
3% idif‘&‘d?lxl) RT105 | 1489 1465 1 62,207
RT107 600 1465 2

(Table 5, 9ol 4] “0”2.2 ZAIE Ao i F(vol) & AAEHA d%2E)
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