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The Evaluation of Binder—-Modified and Grid reinforced asphalt
concrete against Flexural Reflection Cracking
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1. M2

Fue] A9 TEAE A WE E32E (Portland cement concrete: PCC) A2 1980t FwtH & AH
Hel HZde nEEZ 2/3PEr AWE FaYE ¥Fe2 Hojgloh PCC EFL Yy o2 ol2RE
EZEG 270 44 FRFAYNA HA =Y =F EE gEA JEF FRARTIE ¥ FAMIIL A
A SdE AR Uk 2o o7 & S AMEEHYE X BddE Aol vehA " o A
ES BF9 x3let FEFHY VElYAY == §4 QA 9, TEHQY AY BF T AARA
el 5 ) o] A2FE0] o HEold AZAIHXE =2 o] RAE AAHg FPFE A3 FAH
g ZX7F "asit) HAMEEE PCC £ 9ol RN ol2BE ¥ Fa &4 WAYUE F9
shvbolth wiAlEFdS 53] F Jhx ez A & svE #743% a2 AT PCC B9
FRPolE, e sue AF gslFe WBAste] o £33 37 olFolrt. FHH oz UF
PCC €8x e =% - PFe F33F< ozl LA== 3 (Bending) A3 &7 PCC €HEe T
Ao e olA2BE QL] Fo H HFH(Mode I failure)E F23v}h I} ol Fde &3FL
PCC £d#lre #dolv} &8 712A8 FTH3AA £ oE olAWE [H7] Fd ¥ w3
(Mode 1 failure) 2 AGH3 (Mode H failure)& ©k718th £ Zo] $3& s o ¥4 v=
9] olAWE QALY uige J He Fde Mdgo] "Hrh olHNAME & FHIAF] Hm
A ol2WE [ L7 Fo] FEL o] ZolARE sl f= At wretA o] T 7R
EEE B T4 99 ol2"E S XHAHA 4L 3t PATES AKX - JHAUG g @

2 d3e £ A vy e o= utg B E3EC] didtdd ¥ 2=(Mode 1 failure
VAT E A AL Hln B4 s Aotk

2. A5 o ubH
21 M BN =

211 ofATe EFE
£ A7 AMEE ol2BEE JTudA 7HE 4 ol &FHE AW ok2BEQ AP-5(HYE 60~80)E 7|
2 nidol2 ARgsgvh ZEla uile] sl EAE Low-density polyethylene( LDPE ) AH&3tem otx%
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g FH7tete A o}~ BREE AFREUT

t AFHoz s ol EXHO m, A FuUldA E3) AEER e 4 Ad X4 13m
Ar238ldar. A2 A (Mineral filler)= 4 32 88 AL&3to)

olE A7) ZAe niAWE ALEElY v WFHAZE B V1EE AHAEHR 13mm UYE EFER
43 753] thAsle A ol E F(Optimum asphalt content: OAC)E Z AP o] CACE <8 &
FEE Axsle 7 Ao ALLEAT
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Atz oz FoM e MAMEE HAE S8t olxBE EFFES P = # WE F& B
o ®el Arggd. 2 479 83 ad==% I SAe 5T/5T-Fabric(5TF), 5T/10T-Fabric(10TF),
5T/10T(10T), 10T/10T- Fabric(10TF*) 433 Iz - 94k 2F 22 Canada BAME] (BIOT), Japan
sheet(JS)& AH&3tom HAA e RAAZE Fol2A fatol2BEQ] RS(CO)-48 AHE3H, 28=9]
Felet 283 54, ERE] B9 54L& Figure 1~2 7} Table 1~3% &t}
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Figure 2. 10T/10T Glass roving and spun bonded(10TF+)

Table 1. Physical properties of domestic products

Product Fabric Attached Grid Glass Grid
(GT/T) | GT/10T) | (0T/10T) (5T/10T)
Fiber used Glass roving *+ Spun bonded Glass roving
nonwoven (polypropyle)
Coating material Asphalt
Mass/Unit area (g/m°) 300 l 350 250 300
Aperture size (mm) 140 x 160 140 x 12.50 140 x 16.0
. . . MD 71 78 71
Rib density (unit/m) CD 59 73 59
Tensile strength MD 5 10 5
(t/m) CD 5 l 10 10 10
Elongation at break | MD <5 <4 <5
(%) CD <5 <4 <5
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Table 2. Physical properties of foreign product Table 3. Physical properties of foreign product
(B10T) Japan sheet (JS)
Property Value Property Value
Tensile Force (kgf/m) 20 x 10 MD 738
— 125 Tensile strength
Mesh size (mm) 125 x 12. (t/m) cD .03
Unit weight (g/m? 560
- - MD 29
Melting point (C) 1,000 Elongation at break (%)
Modulus of elasticity (kgf/cm®) 700,000 CD 3.3

22 NE SAIA m =

ALY ) ZE A8 Y8 AREE FAAY HHorABE e nFAAS Bt HH of~BE FFE
ARE TS Agsigch AEE 8 ZE Agel AHEE uig 173 seEE J=E v s = vigd] 2
T 7ME olABE THES B e F £ UUAVIE ol&3t FAAYG YASHES Fo RISl
B FAAY FIEL 40:05%% sto] APE FASATE 304x304x50mm 9] 7R ARE sUE FAAE U4MT
G F wAEd Agel Bag 37|12 dgEe] A8 9 AFAR AL

£ AA @G of2BE EAYE XF Fo] oY 7|E PCC XY Fo AFd duiE =AM HAste PCC =
E 910 ol2BE FA(RSC-4)E A8l Alg FAAY stk FAsch o] @ PCC 2] Ew( B THE 2
Atel7] 9jgted PCC B89 £4Ro) 10mm 7F(Gap)& 53 olABE FAIAE FA A} Basgrt o] 10mm 34
€ A4 8% $Fe) =Fd PCC A vud & 279 Fu(TE ¥ FAR 272 WEE £33 A8 &
€2 Bolv] ) AAR gholrh Table 4 & B Ado] A28 FAH welrt

Table 4. Description of test body

Designation Description
DAP Dense-graded normal asphalt mixture
DAPSTF 5TF-reinforced DAP mixture
DAPI0OTF 10TF-reinforced DAP mixture
DAP10T 10T-reinforced DAP mixture
DAPI0TEF* 10TF*-reinforced DAP mixture
DAPB10T Canadian Bayex 10T -reinforced DAP mixture
DAPJS Japanese Sheet-reinforced DAP mixture
DL Dense-graded LDPE-modified asphalt mixture
DL5TF 5TF-reinforced DL mixture
DL10TF 10TF-reinforced DL mixture
DL10T 10T-reinforced DL mixture
DL10TE* 10TF*-reinforced DL mixture
DLB10T Canadian Bayex 10T-reinforced DL. mixture
DLJS Japanene Sheet—reinforced DL mixture

3. HAlRY # 2 (mode 1)AE uh

PCC £#2] #d A o ol2~BE FZIAYE wix$7] £%
AIAE 57 100mm, ¥ 100mm, Z°] 340mme] BEF<E AHE. E 22 9o of2HE {FAE AHEH
497 gz BIFsFgen, ANE ZAaEE FUo2RE 1/3 Hol7tA 10mm F9 TIE FUAT
PCC & &% &= 42 &AHAXE A7 98] 10mm FA19 RFA=E npgo] ZAgtow, AlgdFele
42 A B AIE 71 (Instron 8516)% ©]&3t] Haversquare %8358 10HzE 3l olA"E B FA A
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A8t RTh, oju) olARE M FAAY Ayl HAAEI HA FEE F&o| Y A7 80mm LY FHF
e A8 R R, Eolojgk X3 T % %% BAE 7] Y8 eFe Y J=(lmm)E dHF B3 FAA
Atolell Aiste] F&o] A ojABE = #9 2 A& FASAY. 3FS 100psie] Eolo] ¢H
2A}Eb7] 918le] 352kgfe] vk 5}%‘ agn grEeEFel A kel dF so] FAAZRRE olgH
A& W87 sty ZOkgfw] 285E FE3Gu APg2EE BCAM =390
ol~LE B FAA FHHAE 5’.-4 gk Woll 4X ¥ Extensometer& ©]-&3ta] &59] ¥
A3t Ijr w3 BRAMEE XA St BES §olsH s7] fisle] Kol 3 W WA ‘F*é *’ﬂ\_
on, FAGFE] ofATE H *‘—"]7‘1]—4 AA Eold 22 w7tA AEE FHsA AH AAAAN
9]} —r“—li‘%’ FHL AT Frged get FASA. 449 EFE] date T TAAE A3
T33tAh Figure 373 48 9T d 2 93] 22 AIFE A8 AHEE Fug A8 FAANE AXE AR
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Figure 3.Instron 8516 Figure 4.Flexural failure test setup(mode | test)
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Table 52 d%t AP-5 ot~2%ESH LDPE 7§ ot2BE e ok EAAE B9 A clagE @
F R AP A3 EHE vy 5 R 8y 548 deldo

Table 5. Marshall properties of each mixture at OAC

Mixture Spec AP-5 LDPE-modified

OAC (%) - 5.2 5.3

Air void (%) 3~5 412 3.77

VMA (%) above 14 16.22 16.11

VFA (%) 75785 76.69 76.93

Flow (0.0lcm) 20740 32 35

Marshall stability (kgf) above 750 1286 1469

ITS (kgf/cr) - 13.1 15.1

Stiffness index (kgf/mm) - ' 677 761
Table 62 € FAHEL A F 7 A A g FFglolt) dtolaBE EFEY] A2y oA
58500 cycle?l Roz vetytrh ey a] EFEY ags g ayEe B 43d 3 3L
AL E Aoz veign 27 a23= FAAME 53] 10T, BIOT7 244z}t 618k 8169 9 $3& 714
gt HF 9 HedxE ag= E”oi A&t HA vebygch Al dwk EES] ATz AT
09x10°mmE Yeld wrdd] 10Te B34e 1 cyleed] tak 15x10°mmE HulA A3t whalgd 2= o)
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Table 6. Result of mode | test

Mixture Fatigue life Final horizontal Vertical crack growth rate
(cycle) displacement(mm) (mm/cycle)

DAP 58,500 1.10 09%107°
DAPSTF 110,000 1.09 0.40x1073
DAPIOTF 307,000 0.95 0.20x10°°
DAPLOT 362,000 0.81 0.15x10°
DAPLOTF* 134500 0.97 0.40x10°°
DAPBL0OT 475,000 0.57 0.10x107

DAJS 252,000 0.91 0.35x107
Mixture Fatigue life Final horizontal Vertical crack growth rate

(cycle) displacement(mm) (mm/cycle)

DL 553,500 0.38 0.09x107

DL5TF 612,500 0.70 0.08x107
DLIOTF 580,000 1.07 0.09x107
DL10T 690,000 0.82 0.08x107
DL10TF* 607,500 0.79 0.08x1073
DLBIOT 1,000,000 0.89 0.05%107
DLJS 452,500 2.37 0.12x107

LDPEZ A% EFEL a=9 B7ol glol% A43d #3827 & HAE Aoz Yryr, =, a
Bk 298] 1ElE B ERE BUE & 49 232 7HeE Ho] YEwth =8 LDPE ME £
of TIBE RAL T 2 £ 23S Ugwch BE QE 880 Adk 232 DAP) vlste] 9~ 20 Hl
©) +mZxL 7149 LDPE AAe] z28l= B7e valgd Aold ¥2e adrt Qs Aoz yehgrh
#AFF JAHE 0.8x10°mm= Yeht sAEE Ade) 43e maist e e vEikch =3 53
HME Uut EFEe FHwEe 1.10mmol vlste A el FEwWs) 839 dwds 2 advt e
Ao WA figure 5~ 6 24zt Quk BB ael= B £HF LDPE AF EPE0] 1= B3
EFE FHNY 2 $AFY AL RAFT
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Figure 5. Horizontal deformation Vertical crack propagation and cycle by mode | (DA, DL)
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Figure 6. Horizontal deformation Vertical crack propagation and cycle by mode | (5TF)
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MAEE AAE A5t ABAE FHE EFEE SN W IS (grid)e] v w@H 3w
Q% Aol ST NULLBES AMESte] W St AR de) AR vlm BAsA den ge 2
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AAg AA A7s RE & s
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