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A Study on Asphalt Paving Filler Development from Industrial
By-products and its Characteristics in Construction Site
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In this study, asphalt paving filler, which satisfies the KS standards, were prepared from industrial by-products, such as fly ash
generated from thermal power plants, cogeneration ash generated from cogeneration plants, and desulfurized gypsum generated
from the flue-gas desulfurization process. The properties of the prepared mixed filler and the existing limestone filler were compared
through laboratory tests for preparing asphalt mixture using each filler. In addition, asphalt pavement field tests were conducted using
the limestone filler and mixed filler. The dynamic stability, Marshall stability, tensile strength ratio, saturation, porosity, and flow value
of the asphalt mixtures used in the field test were evaluated, as was done in the laboratory test. The laboratory and field construction
test results revealed outstanding tensile strength ratio, Marshall stability and dynamic stability when using the prepared filler than for
the existing limestone filler. Through optimization of the mixing design, the possibility of developing fillers, which the characteristics
of the existing limestone filler, was confirmed.
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Table 1. Chemical components of powders used in the experiment
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(a) Fly ash(PCQ)

(b) Fly ash(CFBO)

(c) Chemical gypsum

Fig. 1. The microstructure of powder

ANSEE g2 5 2240 0.6mm 2O 2 RS0

U0 TISAIZI0NM 0.6mm AFTZ STHAR! THES AMESIACE
2t =2 MBHEA E40| thet 242 Table 29t 2Tt 2t

M=ol MBM=A EH & +2eE, AMX|e |

SIS ZIZHo| 2Tt 5 KS 71E2 MEst QoL e

(Chemical Gypsum)2| &l WHEH0| 71ES Zutetn QUCH,

0|9 E2t= 25l fly ash(PCC), fly ash(CFBC),

=
=
23 MBFORM, KS MST 71ES BIEAlL £ It 28 A

SlOz A1203 FCzO3 CaO MgO SO3 T102 P205 NaZO K20 MnO Cl SUM
Fly ash
(bCo) | 6320 | 1940 | 591 318 | L4 | 062 | 103 | 047 | 104 | 153 | 008 | 001 | 9961
Fly ash
(CrBey | 2640 | 1450 | 559 | 3900 | 420 | 547 | 065 | 037 | LIS | LIS - 0.02 | 99.40
Chemical | 20 | 059 | 037 | 7350 | 130 | 21.90 - 002 | 006 | 019 - - 99.7
gypsum
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Table 2. Characteristic of the powder as a filler Z0| Tz A2 AW, LM S Qo 7= oFE-HAE
Clatsisoirf;lca- Standard F(l}})fcaés)h fé}l; ;é}; Chemical Slag = %@—%?E %’SOIDﬂ =M, TN XHisk= _ﬂ|§ﬂ?§l’f
e GAGHHO|CE 0[2{8 MEEL2 AR ALAIM S
ater Less WA 0504 | 02-05 | 0205 [0204  FURE SIEXAARL SR, LS S)0IM Hriet KM
S| AA[GH040F SHH, OIF fIal ZFHRIEYE AE, 2ISEEA
Plastcity lLess than NP NP | NP & NE, HETist AEAR, BlTs BN U5 2|0 AR, 54
4, L2AE, 2 EAZAIY, ofef OFEE AR 50| RUCH
Flow test Lei_so‘;?an 31-35 | 2833 | 29-33 | 3035 = A0ME DR 8= AlE, YZEHI(TSR) Alg, & E
i ANgs Soll OAHE 2859 Eds Fohorlnt
Spring |Less than| Less than | Less than | Less than | Less
resistance 1/4 1/4 1/4 1/4 than 1/4
Swelling Les;,yzhan 3.0 3.0 53 2.1

NP=Non Plastic

Table 3. Characteristics of the produced filler

Classification Standard Result Test method
0.6mm 100 100 KS F 3501

Sieve test | 0.3mm 95 98 KS F 3501
(Pass)  10.15mm 90 95 KS F 3501
0.75mm 70 74 KS F 3501

Water content | Less than 1.0% 0.5 KS F 3501
Plasticity index Less than 6 NP KS F 3501
Flow test Less than 50% 32 KS F 3501
Scaling resistance | Less than 1/4 |Less than 1/4| KS F 3501
Swelling Less than 3% 2.7 KS F 3501

2 AT AF2St 2= fly ash(PCC) 30%, fly ash(CFCB)
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Table 4. History of Asphalt concrete construction site

Process Items

Experimental were used
conditions Experimental factor: filler type
(limestone, the developed filler)

® Asphalt and aggregate with the same lot.

Construction | ® Limestone filler: 529m?
area The developed filler: 529m?

Construction | ® Geumbyeong-ro Bugang-myeon Sejong city

place ® Purpose of construction site: parking lot
n
Contractors J co.mpany (geumsan county, south chungcheong
province)
® Roadbed: soil bed
. ® Filler ratio: 1.5%
Construction .
. ® Asphalt-concrete pavement construction
history

- Base layer: thickness 10cm / aggregate 25mm
- Top layer: thickness Scm /aggregate 13mm

Fig. 3. Asphalt concrete field test
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Fig. 4. Particle size distribution of powder
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H tHEE mullite, quartz2 NEH QAT
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Fig. 5. XRD pattern of powder
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S - 29k0] - 2EH
OIAZIE SghE AL AE Table 6. The characteristics of mixed aggregates which contain
limestone and mixed powder(Mock-up test)
MM TiEAet 2 S0l oot I E MSIHE ARZet OfA
g B i It Standard Filler Filler
HE S3=9 sMoNE I o8, 583 328, oY ems andar (mixed powder) | (lime stone)
LH|(TSR)Q| 2= Table 501 LIEHAACE Dynamic stability | More than 3210 2639
OjAF QPO 218, QIMAE IS T Aala JS ol bl (time/mm) 0
_ ok Marshall stability | More than
s o7 =2 Zie LIELKD Qlon|, 25 Jied opame B3 N so00 | 13375 12,860
9| 7|&2 &t ot X FEE0ME 71E MEAM XY Flow value 20-40 36 m
£ A28 2R 2 oHT0] o3t 28 MBS o] o 47% (1/100¢m)
=70 LEfLD ek P"(r;:)”y 3-6 7 7
SHHE= tmm HYok=0| AR = XiFQ Sz Lt Saturation 6550 o 65
Et 2402 7|E M3 MSTHE ST OATE IAOA & %)
T ORAZIE LiT0] Y 3HS LIERHC, oo 150 19.4 19.6
0
TSR More than 0.86 0.83
Table 5. The characteristics of mixed aggregates which contain 0.75
limestone and mixed powder(Lab. test)
Standard Filler Filler £ AZ%t OIAZE Z8/E0| ZREL % 21% =2 4E 20|
(mixed powder)| (lime stone) QICh 2|1 OpAF OFME QIRIZICH| S5 £ SAIZ10| o7t =&
Dynamic stability | More than o
=] -1 Ol
(time/mm) 750 4,485 3,052 o= 0|1 ot
Marshall stability | More than 11.946 11.911 2|1 OAZE 2Y 2z 18 X[ = OtAZE ZHHO|
™ 5000 ’ ’ N BOIAZE M5t UES SHSIAC, Fig. 6la) e
ey | 2040 35 3 28 MBS N8Bt OLATE BHOIM FHEH ZoAIR0IE,
Porosity (b)= 712 MBIM THSTHE MRS OFATE waiol M3
3~6 5 5 -
(%) TFOHARE LEH XHe2, 0|5 22 M=o =5 SFo0
Satl(lor/a)tlon 6580 7 70 Table 704 LIEFH Zd0ICt
0
A Mock-up A OIAZIE E8120| ALINEZT HEE BA
15.0 17.2 17.5 - _o-
(%) Aol TEER2 =1 SFE(4%)S delohz 2(7%)E EUL,
R Mo | 084 £ BIEAIAE o 20} B OlATIE S3i20] SN o
- S 4 U8 Ao= MREH
3.3 MSxH BT ASa
MM SR 2 S10f ofet MBI Y AMSA S|
DE Pfah 22} 520m°Q] HMO|| HaA OLAZE S
AAGIALE ofmf 7|1&E MM JZTHE ALES OIAZE 28
=0t 2 AN JHEE S5 HSME AETt OtAHE =82 (a) Mixed powder filler
— - ot ? S T
M=ZE &Fot] JUR0llMeL 20| SHRPEE, Diaf OFEE,
SEU, 358, Eolk, =5, AYLEHIE SHSI0 Table 6
Off LIEFLHIC
OIAZIE E8IZ0| SHZS DF JIY OIATE 2829 J) '
X2 OIEFlD OloL} =X ot = OIALE S3H20| | gp (b) Lime stone filler
=2 M O 71O [— = [— .
Test ANECH= S22 /2 LEND QoL 71& MM K2R Fig. 6. Core specimen of asphalt pavement
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Table 7. The density mixed aggregates which contain limestone
and mixed powder(Mock-up Test)

Filler
(lime stone)

Filler

Standard (mixed powder)

Items

Density - 2.26~2.36 2.22~2.26
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