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Abstract: In order to study the influence of milling planer mixing method and milling planer
particle size on the stability of regeneration cement gravel road, 13 groups of grading with
different milling materials and different blending methods, using the grading design method of
overall blending and grading blending based on the physical and mechanical properties of milling
materials and screening test were studied. Through 7 d compressive strength test, 28 d splitting
strength test, 28 d dry shrinkage performance test and 28 d anti scour performance test, the
influence of milling material content and mixing mode on the road performance of recycled cement
stabilized macadam was analysed. The results show that the higher the content of milling material
is, the greater the optimum moisture content and the smaller the maximum dry density is. and
the void ratio of recycled cement stabilized macadam is much higher than that of ordinary cement
stabilized macadam. With the increase of milling material content, the 7 d compressive strength
and 28 d cleavage strength of recycled cement stabilized macadam decrease, the 28 d dry
shrinkage coefficient and the erosion quality loss rate increase. When the whole mixture is used.,
the 7 d compressive strength of the fully recycled cement stabilized macadam (the amount of
milling material is 100%, mass [raction, the same below) is 16. 3% lower than that of the
common cement stabilized macadam (the amount of milling material is 0%), the 28 d splitting
strength reduces by 25%, while the 28 d dry shrinkage coelficient is 16. 4% higher, and the
erosion mass loss rate increases by 62. 3%. The mixing method of milling materials has a great
influence on the road performance of recycled cement stabilized macadam. When natural macadam
is used to replace milling materials, the smaller the replacement particle size is, the smaller the
compressive strength, splitting strength and dry shrinkage coefficients are, and the greater the
loss rate of scouring quality is. When the milling material content is 75%, after replacing the 20
to 30 mm milling material with natural crushed stone. The 7 d compressive strength of graded
recycled water stabilized crushed stone (F75-30) is increased by 4. 8% ., compared with the whole
mixed recycled water stabilized crushed stone(XT-75), the 28 d splitting strength increases by
4.4%, the erosion mass loss rate decreases by 4. 6%, and the dry shrinkage coefficient increases
by 3%, after replacing the 0 to 5 mm milling material with the natural macadam, that are 4. 1%,
3%, —2.3%, 2.5%. 6 tabs, 11 figs, 26 refs.

Key words: road engineering; regeneration cement stabilized gravel; milling material; gradation

design; road performance

2020 4

0 3

e K RS A1 J2 B PR U T KRR B A
FeJZ T TR A 000 A R B LR H AR IR B
R LA A . (B BE 0B B A R (E R IR K R
1R C B 25 A R L S B AR KRR A 110 B R
A 2% . B 10T PR T B8 DRHaY SEBR T

BEARL ) R BRSO P AR K B A1 10
FEATERR R A B R W, Wang FHF 5 EW L 7E —
RE N L BE A RHE R HE IN R A5 ORE Y d AR
B KRG R AR SR R T 4 B AN T 4 N AZ ) A B
B R AR B R AT R T R K TR AR E WE Y
PERE' . Grassl B9 % B . LA RHRS 1 30 K Y 2

il 12

el LR NIE LY N R R N R S 0
AN TR AR A BB e Y T A K R mE A A R L NI BE
I 55 VEREHEAT 1, W 90 45 R AR B . 1R K RS B
A1 AT e R BT B 0 B | A b R I A 0 K
BCAR 2P A5 ko JF AL 0 B G K AR N 55 Ty
R W BESR A b AR MR B R R R 4
TIED20% .40% .60% .80 % . 100 % 43 BIAL 25 kL 4
BE AR RL AT B TP e 0 B ST A R R
S5 3 1 AL AR R R ROR R B R T 7000 . Al B KL
REARE L 002 . Bk &, stk HAg R
FRAEL K L W 7K 38 v 45 FF 5 B B Bt 00 648 5 0 1Y
Ko FRAE KRR B8 A 1Y) % FH P BB 2 T B AR

P A R AR AT (0 G e B % IR ¥ 48 e J7 %



% 1 # |£3]

B ALel R B A SR XA A A KA B 36 AR 69 % 8 11

P& PERE LA B R R T B SEAE
THAETRBE T 10 W B ) 24 P e W R AL R A 4R
R 5 01 B i A B ORE A3 A8 1k R, 8 R 1 AR K AR
A1 ) SR OB AR T LA BH S 4 iy LT e g P g . 2
B S50 5% ¢ B . 5@ 224 020 /K U8 A R4 R FR o
B SR T 365 A0 R AR R IR OB AR TR, IR 7K T AR
FE R T4 RS L 1] i 2 B K R R R A B TR
PUAERED . W W2 R R4 I i Oy s A7 K
VeAR e BF AT R I KLY 20~30 mm {2 5 17
WBEHN 0% ,0~5 mm MER I WB I 100%.
10~30 mm By K IRWE A 1y B B 45 M, K e A2 e
AR ARG 2 M Re Y . White 4500, Bt
PR 43 9% FC G ¥k B B 2% e 11 B S B0 TH K I
IR AR T 0 B A B R L BT A ) R O A i 5 Y
PRIEH L TR AT L O 2 B e kL 3 1 AEAE
FAE 7K TR K AL ™= ) o b3 T R K 6 T AR K AR i
A 1R S B 2 B0 88 K S ) T SR T IR 2 B RE A =
PR Dy S A T A K R A M . BRIk
ERUSER NN Y E S P A & O RS D E iR
AR R ) RBE K B, A AR AR . B OCOHL
AR RLAR B A, 3R T 20 R 45 e 55 O 2K ok S
A KRR AT 1 SE PR R T - T I 1 AR K R I A T
PERE BLAT AU 7 L

FAT G TELaPR ) 2R RE  BL R RHB &
TS P A KRR TE A e TR RE 52 e I WE S 82 22 L (E B )
RHB L7 2 86 B RHRE 72 X 5 g 1 BF 7T 0
A TRPREA B B ) B AN [ B 4 B8 ) 2 PR RE L R
R aPE S KA WA 1 AR AR AT R B 2
XitFE AR RS B A B S T VR BB T R AN ) A R B
M-t AR SCR TR R IR BRI A0 RS #8 e i 77 X 8
TRTFEIBEPEHE R R #2 BE 07 X 13 A 9eie . fF
FEBL OIS & B EC Jr SO0 FE A KRR A % T4 B
GRZME L LUIR A 20 A48 IE (9 NS B0 J7 vk 4 i Bt )
LB 5L BOE B AR KRR R A 1 % R BE

1 ABEEMBSTE

11 FE##

TR U Sy Bl 7Y B 5 3 5 Ak BR $h K e 42. 5, BEE
BESR VR T AT (U — R ) o A B KRR A A
J2 S GEEDRLRTR SR BE A 1 ) 31 ) 2 P e I K 45 R
F 1R Hrp, SO R 24, 9 1 A 1Y
FEREAE S 11, 3 (P Hobr 42y ] 9. 5~13. 2 mm),
8 1 AT SRR 2 00 4 BE /N TR AR AR R IR
KA EIE BB KB IRE BN AR
T BRI AR 2 (2 I B T BE 2 it TR R 40 ) (JTG/ T
F20—2015) %3k ,

F1 ERMEHFERMKLER

Tab.1 Test results of physical and mechanical properties of aggregates

20~30 mm 10~20 mm 5~10 mm 0~5 mm
Al — — — —
B 1 A e Bt At WA B A jie) B At L ¥e)
FEMERE/ (g cm™*) 2.69 2.78 2.63 2.74 2.57 2.73 2.53 2.71
K %/ % 3.51 0.96 3.92 1.09 4,26 1.26 4,51 1.47
TR R/ % 15. 10 18. 30 13.50 16. 20 5. 60 7.10
HlE/% 0.84 0.69 0.94 0.73 0.99 0.82 1.26 0. 86
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Fig. 1 Cement stabilized gravel base for milling and planning
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Tab. 2 Sieve test results of milling and natural gravel
e 20~30 mm 10~20 mm 5~10 mm 0~5 mm %E@[J*;}
BE ik W Bk ¥ BE Ok WA Bk WA RA K
31.5 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 95.3
26.5 70.0 69. 4 100. 0 100. 0 100. 0 100.0 100. 0 100. 0 91.7
19 12.0 13.3 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 76.9
16 1.0 83.5 82.6 100. 0 100. 0 100. 0 100. 0 68. 6
13.2 59.7 56.1 100. 0 100. 0 100. 0 100. 0 60. 4
A6 5% FLFL 2 9.5 11.2 11.7 100. 0 100. 0 100. 0 100. 0 48.4
(mm) T 1 i@ 4.75 0.6 0.7 10.3 11.8 100. 0 100. 0 311
/% 2.36 0.5 0.8 75.1 70.0 20.9
1.18 53.0 52.2 15.1
0.6 41.7 40. 2 11.8
0.3 27.2 26.1 8.6
0.15 12.9 11.8 4.8
0.075 6.6 5.9 1.9
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Fig.2 Regeneration cement stabilized macadam specimen
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Tab.3 Milling planer mixing method and grade number of recycled cement stabilized macadam

AWRECZR 4 Fin., R BE T, AR
AR HBLANER 5 FiR .
2.2 HERRRERRSH

o B8 B T E ) (JTG D50—2017) #
FE KRR A EZ KB B S 3. 5% ~
690 A SCS 25 MG B [ 9 A F 5 LR L BBOK e 8 &
WA SU MBI . BHCA M T REIHILLE AR
ERRHRIE AR Y (JTG E51—2009) # 47 i 52150
I EE Rk 6 fro.

Hi 2% 6 AT B ODRHS 58 LR AR B K
KB KT/ . B iy % B 5 KRR
B2 SR ARK R B AR A R R R T Y 2
SRR X SR WY P A AR RS R A 1 s B R K T %
WK FREAT .

3 BHEkREARAMEERE

3.1 AzEaeilE
HHA KRR A Sy R R I R 45 R AN 18] 4~ 4]
6 /i

B4 K Cmm) 10 B H B %

PG B4t TR £ PLerH

B/ %

20~30 10~20 5~10 0~5 20~30 10~20 5~10 0~5

XT-0 25.00 30. 00 17.00 28.00 0
XT-25 6.00 7.25 5.00 6.75 18.75 22.50 12.75 21.00 25
XT-50 12.00 14.50 10. 00 13.50 12.50 15. 00 8.50 14.00 50
XT-75 18.00 21.75 15. 00 20.25 6.25 7.50 4.25 7.00 75
XT-100 24.00 29.00 20. 00 27.00 100
F75-30 28.00 20. 00 27.00 24.00 1. 00 75
F75-20 24.00 4.00 20. 00 27.00 25.00 75
F75-10 24.00 24.00 27.00 5.00 20. 00 75
F75-5 24.00 29. 00 20. 00 2.00 25.00 75
F50-30 3.00 20. 00 27.00 24.00 26.00 50
F50-20 23.00 27.00 1. 00 29.00 20. 00 50
F50-10 24.00 26.00 3.00 20. 00 27.00 50
F50-5 1. 00 29.00 20.00 23.00 27.00 50
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Tab. 4 Gradations of recycled cement stabilized macadam with different milling material contents
BE@UEHE &/
W = HE FBR L
0 25 50 75 100
31.5 100. 0 100. 0 100. 0 100. 0 100.0
26.5 92.0 92 92.4 92.6 92.8
19 78.3 78.5 78. 6 78.7 78.9 77.0 86.0 68.0
16 69.0 69. 6 70. 3 70.9 71.5
13.2 61.0 61.8 62.7 63.5 64.3
A ] o5 FLFL 9.5 48.5 49.0 49.4 49.8 50.3 48.0 58.0 38.0
& (mm) T /Y 4.75 30.4 30.1 29.9 29. 6 29.3 27.0 32.0 22.0
SRR Y 2.36 19.7 20.0 20.2 20.4 20. 6 22.0 28.0 16.0
1.18 14. 6 14.6 14.5 14.4 14.3
0.6 11.2 11.2 11.2 11.2 11.2 11.5 15.0 8.0
0.3 7.4 7.4 7.4 7.4 7.4
0.15 3.3 3.4 3.4 3.4 3.5
0.075 1.7 1.7 1.7 1.8 1.8 1.5 3.0 0.0
£5 RANUBENBLKEHARER
Tab.5 Gradations of mixed recycled cement stabilized macadam which used grading
kB B 75 %R} k@ RHE & 50 20
W A
20~30 mm|10~20 mm| 5~10 mm | 0~5 mm |[20~30 mm|10~20 mm| 5~10 mm | 0~5 mm
31.5 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100.0 100. 0
26.5 92.3 92.8 92.8 92.8 92.3 92.8 92.8 92.8
19 79.2 78.9 78.9 78.9 79.2 78.9 78.9 78.9 77.0
16 71.2 70. 6 71.3 71.5 70.3 70.5 71.4 70.5
13.2 64.3 62.7 64.0 64.3 62.7 62.5 64.2 62.5
AS A o FLFL 72 9.5 50.3 50. 4 50.3 50.3 50. 4 50. 4 50.3 50. 4 48.0
(mm) T ¥ i# 4.75 29.3 29.3 29.8 29.3 29.3 29.8 29.8 29.8 27.0
E/ % 2.36 20.6 20. 6 20.7 19.1 20.6 20.7 19.1 20.7 22.0
1.18 14.3 14.3 14.3 14.1 14.3 14.3 14.1 14.3
0.6 11.2 11.2 11.2 10.9 11.2 11.2 10. 8 11.2 11.5
0.3 7.4 7.4 7.4 7.1 7.4 7.4 7.1 7.4
0.15 3.5 3.5 3.5 3.2 3.5 3.5 3.2 3.5
0.075 1.8 1.8 1.8 1.6 1.8 1.8 1.6 1.8 1.5
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Tab. 6 Compaction test results

R T %/
BNk e REHAKR/ %
(g+cm™?)
XT-0 4.9 2.38
XT-25 6.2 2.29
BT XT-50 7.0 2.19
XT-75 8.1 2.11
XT-100 9.3 2.03
F75-30 8.2 2.08
F75-20 8.2 2.09
BalisE 5%
F75-10 8.0 2.11
F75-5 7.9 2.12
F50-30 7.4 2.18
F50-20 7.2 2.20
EeEliBHE 50%
F50-10 6.7 2.23
F50-5 6.9 2.21
6.4
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Fig. 4 Tendency of strength varies with contents of

milling material of recycled cement stabilized macadam
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