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Study on pore characteristics of cement stabilized macadam

LU Yuejing', LIU Biao', ZHANG Lei’, TANG Wen'
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2. Institute of Highway Science, Ministry of Transport, Beijing 100088, China)

Abstract; To study the micro pore characteristics of cement stabilized macadam and the change process of pore
space structure under load, through the establishment of three-dimensional pore model to quantify the cross section
pore and three-dimensional pore, and the conversion of three-dimensional pore network structure, the parameters
such as pore coordination number, pore volume and throat length were extracted. The changing process of pore
space structure was deduced by studying the changing rule of parameters with the step-by-step load. Results show
that the quantitative porosity of cross section and three-dimensional porosity could characterize the pore change of
materials. The peaks in m and n regions extended from 12.10% and 10.29% to 13.89% and 13.41%, the peak
distribution region in n region spanned 11 layers. The waveforms in the m and n regions changed drastically and the
micro structure of the pores changed significantly. The mean value of coordination number changed from less than
0.45 to 0.505 and the small pores in the pore volume occupied 80% of the pore space structure, but the pore
volume changed with increasing load. During the gradual loading process of throat, the maximum throat length
increased by nearly 2mm, the throat changed from negative to positive and the load changed the pore space
structure. The change of pore microstructure and pore space structure resulted in the change of internal structure of
materials and the macro failure of materials. Therefore, the macro failure of materials was essentially related to the
change of pore structure.
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Tab.1 Mix proportion design of cement stabilized macadam test

e A 2SR FL A E R % KB, A KR,
26.5mm 19 mm 13.2mm 9.5 mm 4.75 mm 2.36 mm 1.18 mm 0.6 mm 0.3 mm 0.15 mm 0.075 mm % %

N1 100.0 81.0 63.8 50.9 30.0 20.7 14.4 10.3 7.3 5.4 4.0 7.0 5.2

N2 100.0 85.1 71.6 61.4 45.0 30.3 20.5 13.9 9.3 6.1 4.0 8.0 5.2

R2 AREBEXSH

Tab.2 Limestone related parameters

S8 FTTHE/ (g em™) WK/ % EAZWLEE % FEEAE, % BRIk %
PRI =2.60 <2.0 <26 <24 <15
S 2.667 0.65 20 22.3 11.4
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Fig.1 Three-dimensional model flow chart
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Fig.2 Waveform chart of relationship between N1 grading load and section porosity
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Fig.3 Trend of relationship between load and 3D porosity
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Tab.4  Three-dimensional pore network structure parameters
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Fig.6  Load-pore coordination percentage

SRR 3T, KPR E B A AR AT WIS FLER
23 [ AP B P 2R FLBR S R E AR A —3 =)
Pl ) B R Tl P B AN — 3, (B A AE Sl s TR
T s BT 2302 G I, B L Bt ) 322 e R T Sk
N ABLERTRHBE IR I, B L Bt 4[] 322 108 722 52 )\
SR, LB AS ()45 Fa rhodei FLER L 91 i 25 1, - E8ic s
e INIERIIWIA € CIEWNG R I =E R FELE RTASEN
AR XU AT A R o, FLB s (RIS R 2 A

10 11

RS iR RGEAL B AL KE FL B A TR B iy
B LR A o BoE 3o niE 7 fs.

60T

40 1

A%

201

40-70 7.0-100 >10.0
ALBRABUAT N A X ) /mm?

0-1.0 1.0-4.0

7 FLEEEFRX E 4 7R B

Fig.7 Interval distribution of pore volume

K7 & A B AR RS 3 A 7E 0~ 1.0 mm?
F11.0~4.0 mm® DX I i FL B 7T 20 K5 be 49 2 i it



- 182 - U/ N N W NI B

553 4%

80% K I DL 4.0 mm® kA5 #fE ¥ FL B 40 0 /N F
4.0 mm’ B/NFLBR AT KT 4.0 mm® (9 K FLER ;60 kN
(/LB B A B /N T oAt 229, {3 20 kN
40 kN P/INMLBR IR E 53502 RO EE O kN B A 350 5
KT 4.0 mm* I RFLBR, 60 kN A4 HL 4143 500 KT
Hofta oy 28 (1) E 4143 %5, EL 20 kN 40 kN 4 L1 5 43
B 0 kKN .60 kN HA B s/ 3.

K7 B AR LA S0 BT, JCIe b R 75 32 1) 4b
FERr A F, AR 20 /N FL B LR T 80%
1L PR32 i 2 A P A A5 A BRIR 28 e A Bl 2w | R ) 2
TEAT IR , FL IR 2 1] 25440 19 FL B A B 4 A B

— MLIER B /mm

I K 2R /mm
gk _-(190,7.830 16)
s gl
E 6
b
;14
mo4r
= ] lu‘ [l \"lull‘ll |‘ H. e |||
2 L
F2k.3.166 879 4
0 . , )
0 200 400
0 kN MEIE %L
(a)0 kN M3 K B A 1
— I KB /mm
8r uﬁiﬁ{e}g%éﬁ}/mm
—(255,7.47001)
6 L

H\l“|’,‘

|1|H1|" fl
KT

IS 1 fmm
~

2 -
Jh2k.3.041 387 782 4
0 1 1 1 J
0 200 400 600
20 kN METE 5
()40 kN MK BE 4 A 4]

AR FEM B IR, FLER 2 (B 4548 2 LA /ML PR
FEAE R A A RMEEIR S |, LB ZS [R) 2548 2 L4 /)N
LB TR B AL .
4.2.3  MERIERRE

AN [7) i 258 P e 28 A AR T DL sz e 8 B
AR FL B 23 (8] 25 44 FLBR 2 20 AR i 2, (H 3% 4
{14 M 2 {15 . 5L R 1T B s e 1 e 1 5 B e D
NI RIS A R 0 K SR An ] AR kA T
it — SR

A5 Ao 2 1) W S B R o i, MR R R
Bl il far R B BE A A 1, 1A 8 .

— MRIE K /mm

I T I JEE 252 /mm
(175,7.4405)\  _(216.7.427 49)

oo
1

“.} ‘{ H I}

0 1L |"‘

I K B fmm
~

i '.|'.-

2+
HEek.3.104 494
O L 1 1
0 200 400
20 kN I %L
(b)20 kN M B 44 1A
— B /mm
101 M K JE 28 /mm
—(114,9.302 19)
st
£
= "
:E( 6
M
=0
& 4 [ At O AL TR ]
A P
2_
ek 13,041 3877824
0 1 1 1 1 ]
0 200 400 600 800
80 kN If3E %
(d) 60 kN Mg if & B4 [

8 FHMBRERKESHE

Fig.8 Distribution diagram of load throat length
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