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Abstract

To quantitatively study the influence of compaction temperature on Marshall stability of bitu-
minous mixture, a compaction test at different temperature was carried out in this study by ap-
plying the Marshall test. AC-13 bituminous mixtures were made by using 3 types of warm mix bi-
tumen with the same brand (ACMP1, ACMP2, ACMP3) and 2 Kkinds of hot mix bitumen (70# base
and SBS modified), the compactness and Marshall stability of Marshall samples were measured,
and their variation rules with different compaction temperatures were analyzed. The research
shows that compactness and Marshall stability of bituminous mixtures increase linearly with the
increase of compaction temperature within 90°C - 150°C; the Marshall stability of bituminous
mixtures increases linearly with the increase of compactness, and in accordance with traditional
results; the variation of every 10°C compaction temperature may make a difference of 0.8% for
compactness and of 1.7 kN for Marshall stability; the compaction temperature greatly influences
the samples quality and then the validity of mechanical test results.
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3. TWRELINE
Aty Sl R RIS (T AR A I o S2) 78 0 R A I SR 5 SEiR B T 6, WO AR I AG o S5 B2 (Tg)
PG RIS AAR[3], XA X &5 75 o, BN U RS, tH R S (K), 156 a1
IRFASE FE(MS),  PAIE 8 3 il 15 1R A R R SE AR A U K = f(To) MRS € B AR AL LA MS = (Tq), b
Wb f T RO
RIGWE T 4 ANdr sz, B T4=90°C. 110°C. 130°C. 150°C, #F4H 4 Mk, szl 7 4 x
4 x 5 =80 M. AR TSRS HZ SN 1) RADERGEHEFPA B2 S2A, P hg 4% Rl
FUFE [P R A RHEAT RO AN T 52 2) I VR G RREE 1200 g, 20 FE4EF- 3, 7EHEAE T ORIR 2 45 min,
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Table 1. Technical parameters of 5 kinds of bitumen
= 1. I A 5 MR BRIt sEER

IR LES 70° SBS ACMP1 ACMP2 ACMP3
B3 1.031 1.004 1.022 1.019 1.017
EENE (LK 1)
15°C4E & /cm >150 75.6
5C LS /cm 1205 >150 >150
Bk A C 478 57.3 333 30.7 26.1
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Figure 1. Variation of penetrability with temperature
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Table 2. Aggregates composition and its density
2. WRREER R EENRER

oEk 1%} 2%k} 3kt Vg ¥
Hifzimm 9.5~16 4.75~9.5 2.36~4.75 0~2.36 0~0.075
fic & Lh/% 22 21 17 36.5 35

el 2.686 2.655 2614 2.630 2.680

Table 3. Real density of 5 kinds of mixture by calculation
3. hMHERENNEZSEHTESR

ViRl SV Ui 70% SBS ACMP1 ACMP2 ACMP3

LIRS N LA 2.462 2.454 2.459 2.459 2.458
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SR P A AL () 235 46 5 SRR, OV SCE TR SR AR — AR R MBS, 42 F aRQ) T T RS2 K,
ZERWASR AT 4,

K = 724100% )
e
Kb p NEWRRORE R, %8 3HUE: p IR A B, I8 I PR SRR 5

AR TSRS R 4 SR R SE EEARRHR 223/ T 0.2% [16], B PF B 34 A i B HURE [3] o il
{H 63.5 mm + 1.3 mm. RFME T &M G HORTEE, S HBIPIIE R A HTE, TEaE R
WAL AT 4,
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AR U o S I R P R S RS S R 4 (08 4 MRFREIME), FRedl ik R E
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EH 0P 030 T FH R AT 1A B L 28 P (1) Sk 2L PR 0 7 VR 5 sk, A o SIC (B30 52 I b SR 4 R A B K (M B 28
PEAETE, MRNEE VR ASAAY[19], AT B R IR T8RRI B JR A5 /AR T, IR 52 B 5 (6 BEVE o (K
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Table 4. Compactness and Marshall stability of bituminous mixtures in different compaction temperature
F 4. AEIHEZRETHESRERNESENREE

TRA RS i SR C R SE 1% T8 BEIKN
90 91.5 4.4
110 93.1 9.0
70" IR AR
130 95.0 12.0
150 96.2 145
90 91.0 5.6
110 92.7 10.0
SBS R Ak
130 93.8 12.9
150 95.4 15.4
90 92.3 41
110 94.3 8.3
ACMPL JR &8}
130 96.2 10.7
150 97.5 1338
90 92.9 36
110 94.6 8.1
ACMP2 W&kl
130 96.6 10.5
150 97.9 13.0
90 93.3 35
110 95.2 75
ACMP3 W&kl
130 96.8 10.0
150 98.0 125
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Figure 2. Variation of compactness with compaction temperature
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Figure 3. Variation of stability with compaction temperature
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Figure 4. Marshall stability and compactness
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L5 R IR AR AR P ESFAT o SR (K) R SR (To) X PR 56 R T RoR A
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S E), W S EOR AT I, SRR BRALR B A BIAT = 30°CH, A4 il A S B A K 25 ME
BIEIA ] 2.4%, HRASSHAETEEZEMET] 5.1 kN, SR, A B G B et i i B & T 2 7
RIS RS A E AR Rk, ERAERIERS, ST R i, 2 2 A e R IR
LA SR i 2R o R i 68 7 2R 45 SR 1 R
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AT FE T 2 A 1 4D T 0 R v T B ) B T . S TR

6. 4518
1) TEPITHIRARI B U SCIR BE S Y, D EOR AR RS2 RE . R E . LN i Sm i, =%
NSRS A

2) WL 10C, 2 FERGRE L) 0.8% KR M MARE BEL) 1.7 kN B934k, ksl
IR 7™ FE R R A A o R M i 8 g s e a4 SR A Rk
3) DMEGE AR B IR & R R AE, BEAT AR TR o S, e 2008 20 W e S FE AR SE FE A2 Ak

Table 5. Difference of compactness and Marshall stability by every 10°C variation of compaction temperature
F#z5 ELBRESTHIOCCHELEMBEENTL

TRE R 70% SBS ACMP1 ACMP2 ACMP3
K/% 0.800 0.715 0.875 0.850 0.785
MS/KN 1.789 1.729 1.661 1.661 1571
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