FRERTIEELE CLEF T 2L

FH Y BB R
%l“%* (I

AL

3 S 5 ¢ NSC 98-2621-M-216-001-

FHoF HORF 1 98&#08% 01 p x99~ 07" 31F
HFH = PEAEIAIERE

i SRR = S B SL4,

£ A4 R

= - B il Al a-L e L g I8 A
FLFEm g 4 -JliEem A | o R

g”; = ]T = 4’}'@ gFiEH;L \.»]dé’ﬁ‘l'a]?z\‘_,m?

foo T3 N A E T OB L

PooE R K 99# 117 03F



i

FPEFEFH 2 0B EH 3 e A — 2 BT e
BT kkz iR 2 ARE R (1D

S

Implementation of 3D Geographic Information System and
Application of Visualization for Reclaiming Municipal Waste Landfill
Sites (I1)

daagsl L BeaAE WOEEIV R
- % H35 0 NSC 98—2621 —M—216—001—
FEHEF L 98& 8' 1pa 99&. 70 31p

AnERARR T FHENT AL K':ffi :

CJAL B oh o é%pﬂwﬁﬁ

IENENCTA I S h ,z—w;, SN
“ﬂﬂ%§ﬁ§a~H$~;%ﬁi¢vé_@

(R & em 3 MAm T8R4 2 - 6

REFEE P EAFIAEIRTAR L



¥ 2

W

*“mﬂﬁ%%ﬁﬁﬁ BT AR M e S S Y A
LU R E TR 2 DAEeha > ¥ HN L A R

2
p o
Buo 213 FHEAREAEBARCEIFRBER Hafed 2

“&

B R AT o SR T Gt E L RS B T bR R S T
A R AREEL e P uE A T4 E S E A E AT
,—;_F‘@r] ppE e j-\;_n;z:?'rvdg,u o AR IR

F oo IR kA E I
%é‘u-}élﬁ!ﬁ% DR R R R ERH RS R M

THEPPEHN AT FRASEERE S @YY A PR 2R

el E B AT 0 M - T G BB A e P B A5(B ) TR
7

FoEa e Bar@EN 4P ERE R BRI
At WP (TR A NRBERD T RERD PG E S TR
FEF R A > U REHFES RPN 7

W- BB PR AL
il B ek il o MREIERSY%Z S2F o AT v A

v

FRALAE 300 0 2 T REP SRR A R R S TR
BIF RS RER " SR RN IR LROIAES T RG
Bfdd %2 Bagkid g * a1 & o

B4k @ 2 F RS BSOS R Y R ERRIE AR



Abstract

This particular research program is a sub-project of the integrated research of
“Remediation, Reclamation, and Sustainable Use of Lands around Landfill
Sites,” and focuses on implementation of three dimensional geographic
information system (3D GIS) together with application of visualization
techniques. The aims are to help planners to implement scenario modeling,
environmental impact assessment, and compliance with planning policies. This
report is the results of the first year efforts and proposes to apply aerial photos
of a particular landfill site at different times to perform a 4D geospatial
analysis by incorporating three dimensional digital models at different times
for landfill mining and reclamation. It has been proved that the volumetric
change of the landfill site at different time periods obtained by using stereo
measurement of photogrammetry could be used not only to offer the exact
location for mining but also to estimate the quantity of wastes to be reclaimed.
Visulization of engineering project was tried on the errection of a steel bridge
to show an effective simulation and communication. Results of the 4-D
simulation showed the different space states of the steel bridge at different
points in time, effectively pointing out collisions in space that would have been
disastrous before any actual hoisting. Necessary adjustments to the
construction site, equipment, and lifting steps were made in time, and the

lifting was completed smoothly before the deadline.

Keywords: Geographic Information System, Landfill Reclamation,

Photogrametry, Visualization, Municipal Solid Waste
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Taiwan’s Experiences of Using Asphalt Rubber on Road Pavements

Chui-Te Chiu, Li-Cheng Lu, Fu-Sen Tang
Department of Civil Engineering and Engineering Informatics,
Chung Hua University, Taiwan

Abstract

Asphalt rubber (AR) was introduced from the United State to Taiwan in 2000. By blending and
measuring binder properties, designing AR mixes with different gradation, the potential
performance of AR was evaluated in the laboratory. In December, 2000 and May, 2002, with the
assistance of the Taiwan Highway Bureau, two AR pavement test sections were constructed as the
pilot projects: one with Gap-Graded design and the other with Open-Graded design. The nine-year
and seven-year field evaluation results demonstrate their satisfactory performance and the potential
to replace modified asphalt in domestic usage. The field data collected from the demonstration
projects indicated the suitability of using the wet process AR blend method in Taiwan with local
asphalt and ground tire rubber (GTR). Using GTR on pavements could not only be economically
beneficial through the improvement of pavement performance but also be environmentally
favorable through offering a better life-cycle for scrap tires. This particular article also introduced
results of using proposed recycled material formula and service record combined with the data base
provided by the Eco-indicator 99 to study the eco-burden presented by using AR to rehabilitate
asphalt pavements. At last the opinions on relative environmental policies for using AR on
pavements were proposed.

Key Words: Ground Tire Rubber, Asphalt Rubber, Field Trials, Life Cycle Assessment
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M7 R SR, IR EX BTSRRI EHEIE, BIEG A%
EEERA 2 B, FE R B LT R BUR R IR I R B 1
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WIER I R
R H M F G LEZEN S
e MR fi agpim  |[ASTM
[i=s (mm) Type A (Type B Type A [Type B |Type C D6114
No.8 [2.360 (100 100 - -
No0.10 [2.000(95-100 [100  [95-100 100  |100
No.16 |[1.180[0-10 [65-100 [40-80 - - 75-100
No0.20 [0.850 |- - - 100  |85-100 |-
No.30 [0.600 |- 20-100 [5-30 - - - 25-100 AUUNT
No0.40 [0.425 |- - - 100  [85-100 [20-60 851
No.50 [0.300 |- 0-45 [0-15 - - - -
No0.80 [10.18]- - - 90-100 [10-50 [5-20  [0-20
No0.100 [0.150 |- - - 70-90 [5-30 0-5
N0.200 [0.075 |- 0-5 0-3 35-60 -
bt =& 1.15+0.05 1.15+0.05 |1.10+0.06 1.15+0.05 |1.15+0.05
HKE ToHLE THE  |=0.75% ToMl E =0.75%
EEYE ToHLE =0.01% |=0.01% ToME =0.01%
=0.5% (
o =0.1% |=0.5% |=0.05% |TCHlE g i HE
AR iy} =0.1% |=0.5% |=0.05% W THE i =
0.1%)

WA E| = 4% =3% =4% =4% =4%

b 25 I
RIMG L 22%~39%|16% ~ 45%
LG 6% ~ 16%| =25%
B A & B | To R E 42%~65%|40% ~ 55% TR E THE
YR =8% =8%(Type A=10%)
Tk 2B & 28%~38%20% ~ 40%

X TR B IR AR Sk ki A% 4 A A, [IASTM D6114 R #il e /T
2.36mm, {HE AT A AN, H5EEE B = KRB E BN AT E
A FIAHE 7C BUAS FICRMZL S A, 75 R0 305 i 7= ORI A2 40 A A M 20k, B
VEAEND G S g M a1 PR &, 102075 57 7= o DU 9% 76 . Jg 3% 40 M S 1)
TER s AHECT M RRVE, A 7 ] K CRMKE 42 40 A ) A5 B 2 8 4l K B %
AT T35 2 Ak A Ve, WA B BRI % . Sk X CRM
() bb 26 R AR I i I AR RS2, (HER I CRMAELEE, AT DL 2 4E & Xt
CRMZ R IR 5 14 5 i — AP AN, AREA LM It B &5 R, =Fb

CRME & K MVEAE L. 1~1. 2/ FHL %€ .

R 2 BB IR AR AR (CRM)VE 5 [4]

TR
—— , KAEWR0G T | AER0E T | I Ra20 5
*7‘{ i DX 5 W42 (mm)
12
1 Nolo 2.000 100.0
iﬁ No.16 1.180 97.7
j\\’i
% No20 0.850 100.0 100.0 62.6
;Ej\ No0.30 0.600 98.8 97.7 24.3
Bl Noso 0.425 59.2 61.1 8.1
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N0.50 0.300 324 33.9 3.3
No.80 0.180 12.7 12.5 0.9
N0.100 0.150 7.9 75 0.5
N0.200 0.075 0.0 0.0 0.0
BKFRAL TKE % 1.2 1.1 1.0
b E RS EAS 1.131 1.161 1.163
V2 NR/BR/SBR | NR/BR/SBR | NR/BR/SBR
PR 25 3 % 9.0 11.0 115
fe B AR B % 55.0 50.5 51.5
Z T B 24 A 0 28.0 32.5 31.0
i KOy RS E% 8.0 6.0 6.0
RIRGIRE E% 43.0 34 26.0

R 2 BLIE N A CRMI AL 22 jl 0 B B e B A g, A b = il i) = Fp
CRME {# %' BLIA PN IR YE b, WU B 5 & LK, HAE K 4 B6 305 i i1 38 43
MAFEREEES Ky B SERRAITEN LR, #E6 s gRmmE
BB E Aot AR E AT, XT3 v 50 AW 50 1 S 56 6 2% I %
HREJIRCI, (HAERE LI N 7 R © A5 BHESE . MY FCRME N & 8 &
HA M e i, 7B ECRMIF KRGS &, A0 78BS 1 = Fh
CRMIR 7 A 1Z I8 R

L =M CRMAM B S ZFh R F AE175~190°C B 414 T, T°5K
56 = N LA BY 3 $EA ML 3,000RPMEE Il — /INBF,  anE 1T 77, #EH) H 3L oS
FhARFE R TE, 286 5 HKASTM D26691) J7 i, tnE2fix~, &l
175 CHE, BN K3~
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4000
2500 OAC-10 |
OJAC-20

% X0 2493
o
Tﬁ” 2500 - 2413

#2000 - 1747 1

I%( 1500

g3 960

1000
500 -

KEPE30mesh  /NELAG30mesh  /NEEE20mesh
CRM F&H

7¥: AC-10 & 60°C % 54 1000poises Z Wi ke, AC-20 N$& 60°C %% A 2000poises 2
WiTE e, CRM sl & 815 B 20%.

B3 AW FCHE I Z PR IR T 175 °C b A EL 3R

HE3WE A, FHARSHRENTE, IFREERERE RN ZEE,
CRMFF 1y 52 ) W) A2 B OB . R SR I 5 L B #l e 175°C & E 7= 1E
1,500~4,000 poisesZ [a], LL/NZE G205 i £ fill B = Fh A5 B2 9 7 A &6 S OR AR
IMAFFAASTM D61142 B 22Kk, FUki 541 1) 305 i CRM ¥ 1] 1) DU Fh 45
W, WA RF A 8 e s ABE 50K & A8 R 5 1Y 26 B AT bl 2 ke 45 SR
o OB R, AR SR T 5 BGE M 2 3 (Viscosity-Temperature
Susceptibility, VTS) i %37~ , B2 30 %1% AR 1 & 1R S BVTS
BNT3.0, AT WA T EGR M B — R R I E SR K, B
HENNRIESRMZME. SHEREREE RN g R, K5
BT &7 X R G B R E P mRORR [/NERR305 0 ] 5B
AC-10UH, VB EEII20%/ENAE, FERMEBKRIEE, HKASTM
D6114%6 M 2 M R tn R A7~ , R AT F0 AW 78 $: 5 2 B R U6 7 B0 RE 1 A]
PLFF& ASTM D61147 1 %E
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R 3 AW FUHH AR VR S RR VT A R

W e 20 AC-10
P AivgsiziEs KRG | NEFR30SHH | NG RE205 1
dixiphipE | 60C 1,370,873 931,891 875,700
(FficP) | 185°C 7,343 5,759 2,803
25°C 1.037 1.041 1.041
b 60°C 1.060 1.064 1.064
135°C 1.112 1.116 1.116
BN 60°C 1293092 875640 822840
(#4cSY) | 1357C 6603 5159 2501
VTS* 2.31 2.32 2.71
WE e AC-20
PRIk F 2k KEFR0SH | ANERRI0STH | N EAR205
20} i 60°C 1,945,201 1,450,593 1,569,467
(|$4cP) | 135¢C 11,211 8,912 5,634
25°C 1.033 1.041 1.04
tE 60°C 1.056 1.064 1.063
135C 1.108 1.116 1.115
BB 60°C 1,841,939 1,363,031 1,476,148
(#hresy) | 135C 10,120 7,983 5,052
VTS* 2.20 2.23 2.51

i

WS E TR, VTSE AR REIR @R, —BIHKIVTSEAES.324.02 07,

K4 AW FAEHIRIRIN T Rk 5 ASTM D6114 Fiyu 2 LE#L

) PN L ASTM D6114H1 52
s Type | Type Il Type 1l

VAL, 175°C, cP 1762 1500~5000 | 1500~5000 | 1500~5000
B+ \JE, 25°C, 100g, 5s, 0.1mm 51.7 25~75 25~75 50~100
£ N\, 4°C, 200g, 60s, 0.1mmixz /> 26.3 10 15 25
BALE, C, /b 56.9 57.2 54.4 51.7
[a]#2"" 25°C, %, He/h ] 25 20 10
K, C, B/ >232.3 232.3 232.2 232.2
BB AR I8 J5 2 R

4 CHERARE NJE%, f/) 99 75 75 75

T AFZSMWASTM D6114

* o Type l, I, N 50&E AT FHSEES P BRI
*x, 3R TJTIENASTM D53292.12

3. IRFEHRAR I 1R A Rk BT LE B vt S s
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A 5T AE 5256 == B AR$E 1 25 2% i (Dense Grade, DG). 8] 7 2% it (GG).
RIS B =P ARIE & B, K FHAC-10FEH] 0t AT R, 3t 1 Fh R -& RHE
LU & TF ) R SRV #E T3R5, t 3R 5H B B8R 1T R0k FH ARME o] DLAR = VR & R
&, EIMAESAC-10EF A S 2 A ERMK, REBEDEHH AL
[ E WL B 9 tE(VFA) ) LA Z165%, #HEEHME, BefFE
VFARE T 70% 1€, (HR T BREK, MARFESmFIRE AR
2R, ARSERMHAEMIRE R ZTHE RS, VFAH XA Z60%, HE
EEML T 680 T, RAJAE S ZAEH MR FE RS R A TIERWHIRE -
Bo bt it EZIEMA S R TR, ARIES R, B A8 0 47 2 % 3¢ 18] W 2% i A4
Y, XFhH G Z FHE N8.0%, TR EHEIT4.0%, VFAIA80%.

RS SIS R M ER SR D BORHEC EE it a5 R R

Wi e fh 2k AR AC-10

W LES DG GG 0G DG GG

T IREL 75 50 50 75 50

A4 FH v 5 (%) 7.0 8.0 6.0 6.3 5.5
o |FasE{(kg) 635 831 - 2315 1114
t P {E (mm) 3.40 3.10 - 3.00 3.30
/3\
M [ E (Mg/im®) 2.191 2.248 1.936 2.239 2284
B (%) 8.03 3.62 18.6 3.1 5.34
T VMA®) 20.0 187 - 177 151
sz VFA(%) 59.8 80.6 - 80.1 64.6
# |VCA(%) - - 38.3 - -
i |[VCAuw(%) - - 39.9

52 [ Ad IR %6 RE A5 e T 2% T A 29 B 2 1 S 1 SR gl N it 3 5k A B A
B S RN, R HEHERB R SEWZE, BT i B2,
B V8 Hb X 1 D (R W R EC I T, (EAE E A B b, S A T 2 S
FEBEE R vh, HE JLSE R E T S e BE 452 2R A e 4 7 e B I i
B, IR IR IR E HAEOGFC, ik w] LL% el & M M CRM, LR
BEM A . AR ARAT 2 R LR G, IR SERNE RIS EEE
Ao bb Bt AR, IR K 6 V5 H X B 4T OGFC 5 47 I8 3V F| 3% 49 I (AR IR V8 &5
OGFCZ —fix &1z 7K Cantabroi 4 45 S #E T 4. R S g0 M 1) 21 1 R %
MAE ST S E, HEARA LB TE, HiE4X ] LA BT H
YN AR BRI T L IAT R R S B A B BUTIRE 7, B DU R S 40 M4 1)
PECHABC IR FC RS I 5 B2 BEAF & AR . &5 X3k B B 1 Al s — A~
MiER., B TERMESERFEMYS, RABRLER, AESIEL1%
i, WM EAIE0.3%LLT, E&H T R KMIEE .
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35
O —f%Cantabro
30 28.79 B ;S 7KCantabro [
25 2234
g 20.86
$ 20
& 16.00
= 15
% 11.10
10 r 6.73
5
0
AC-20 BT AR#20
BT/ BT BEVIE=30
(%) 5.0 5.5 9.0
7 [ 2 (%) 16.7 15.1 19.0

K4 &5 X IUAT TP T -5 A S 94 JH RS B 5 0T R RS 2 LA

B ARFIE A I8 i 5 TR it 1= (Stone Matrix Asphalt, fi#Fx ASMA)Z Zli4h
BE O BR T ESURRIEA SN, IARK SR E SRR, EHE smdimd, ~Aaf
PTG, WA RAE LA RN A S5 35 AWK IEAR-SMA K
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