CRTECE Y MoR BTk R e Rk Vol. 54 No.9
2022497 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2022

S Rk B R K S 3 B M

%H}’%jﬁl’2 g Zil,Z 7}9]7% 3’_;%\__%4&,12 * 7f:7~\1,2
(LR TR A5 4B, 50T 430063 ;2. 3510 & 2 6 TREH AR BFST o0, 5L 430063 ;
3BT B TR BT 5E B A PR BT A A, #0I 430023)

B OB ANARRAREMN TR ARRERMELGE RELNEEENARY NP E £, ALELE 0 H
EEMBEFBERANZEDHER, AT RARREFMRE T E, RAMREEMBE XX REEEAKIY ®A PN
A, ARERKAFNEXEEAXRT HEEFMNEAAELEZLR, SEEARMERL LB, KT B ERE M
R AT AR, B R S R AR TR R HR B AR R AT A, B R Y A R &, XU A MR

EE#A2E -—RBRE J;FEU?%#WJfét;f%}i—lﬁH‘J?km#aﬁ(;*m%ﬁﬁi{ggl‘ﬁ%mﬁiﬂé’kﬁﬁk,ﬂiﬂgk%@ i e B K R
VHABMAEBERATHEA, AR ALB R B, XU ABEEASAKAYT AREE SN E, BRI AE LR R

B WY .,
KB, FNIMRE  KAY Y BE; T ARG EE BE
FESES. U414 XHEkFRER: A XEHS: 0367-6234(2022)09-0065-07

Factors of water vapor diffusion in semi-rigid base
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Abstract; To provide a theoretical basis for quantifying the moisture damage of asphalt pavement from the
perspective of water vapor and explore the influence factors of water vapor diffusion in semi-rigid bases, the two
main influencing factors ( material thickness and temperature conditions) were determined through theoretical
derivation, and the test device and test plan were designed to explore the influence of material thickness and
temperature conditions on water vapor diffusion in semi-rigid bases. Results show that the water vapor diffusion in
the semi-rigid base layer had no relation with the relative humidity difference between its two sides, but was related
to temperature conditions and material thickness. The water vapor diffusion flux gradually decreased as the material
thickness increased, and the decreasing trend gradually slowed down; while the water vapor diffusion coefficient
increased as the material thickness increased, and the increasing trend gradually slowed down, which indicates that
the increase in material thickness hinders the diffusion of water vapor in the semi-rigid base layer to a certain extent.
The water vapor diffusion flux increased with the increase in temperature, and the increasing trend gradually
intensified; while the water vapor diffusion coefficient increased with the increase in temperature, and the
increasing trend gradually intensified, which indicates that the increase in temperature can provide more energy for
the diffusion of water vapor and aggravate the diffusion of water vapor in the semi-rigid base layer.
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Fig.1  Principle of water vapor diffusion in semi-rigid base

asphalt pavement
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Fig.2 Preparation process of semi-rigid base course test sample
22 AEEE
A B 2 WP S R B A L K SR
B ARV T AR R
SR FH R TR A o 1) S RL 25 S S K e
HAWIK , BA R0 % 51 6e , AU 250 mL, =
J 50 mm, JF B K 85 mm 2247, KA R
REE MRS A 3 R, EETESR AEAR E AE
AR ZEK I B — A SR 2% N ) 78 18
KBRS 2 WK 3 (a) Fios ; TR IR 2R 48 0 4
IR R B A REAR U, RIS SR R 8 RSE IR R i
F TR A SR W DR 25 00 25 B0 &l 3(b) i
71N 5 LUK 21 I 5 T2 G O A SR RL 25 45 T
b, AR 3 (e ) TR ; S5 2R FH G DR 285 1 e ko 98 et



- 68 - T O I N AN -

i 54 %

AR GEAL AT IR IR B, JE — 2D RAIE 2 4% %
PR A PR AIE SEORE 75 8% 9 K AR RE T A 2 M
JEREAREAT R, 58 BUR B9 B R B K 3 (d)
BioR

(a) 2540 PR IR K (byRE MG IATE RE I F

()42 50 L IR 00 e

B3 ARKBEENTRE

Fig.3 Process of assembling test device
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Tab.1 Test plan for water vapor diffusion of different material

thicknesses
IR BT/ mm SEBRAE B EE/mm

D1-1 10 12.12
D1-2 10 12.16
DI1-3 10 12.08
D2-1 20 20.03
D2-2 20 19.10
D2-3 20 22.16
D3-1 30 32.73
D3-2 30 32.67
D3-3 30 32.79
D4-1 40 48.18
D4-2 40 46.24
D4-3 40 47.12
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Tab.2  Test plan for water vapor diffusion under different
temperature conditions
IR 5 BT EE/mm FE PR AR/ mm
TI-1 10 12.15
T1-2 10 12.26
T1-3 10 12.13
T2-1 20 12.02
T2-2 20 12.17
T2-3 20 12.17
T3-1 30 12.12
T3-2 30 12.16
T3-3 30 12.20

3 RWBHERM

PA 50 d AR —AFRa a3, 20 4 AN [ BB
JERE KA B 2 R A )R 26 R S ik
B 2R, AR PR P Z K LU
3.1 REFEEXKSY BEFN DT

THE A UM (- 3 AR A1 Dl A 5 21 1K
PR A S B (L, 22 4% JE B A 1 R 2 A
BH KRS 5 B R A AR A OC & InE 4 PR
TEAG B4R BE R WIE B E AR K U B i B
) AR OC FR G, AT DR 31 A S H 8 il
YR D,



55 9 1 T, 5 RRIERR K B 3 £ 69 -
14 0.9¢ _ -
12 g ~ o8} or”
M~-M=0.2221+1.3612 4 Nw 7
210 R'=0.993 5 _/-"' & g 0.7t . 7 7 D=0289 81n +-0236 5
T £ L = 7 R=0.965 3
I A MM =0.193 81+0.753 7 = Y
s 8 7 . R*=0.990 6 e 0.61
I R4 = /
§§ 6 . _,»’-_.7 M,~M=0.141 6:+0.603 4 = o5 /
g 04 o B=09954 °
® oy ‘9’ ../ .),w‘"" 0.4 . . . . . . . .
s, a 10 20 30 40 50
2 ET - " M~M=0.106 1:-0.362 8 IRPHREE x/mm
# 09946 (b) BRI 59 IR HO 5

0 10 20 30 40 50 60
Hsf 8] ¢/d

= D14 : Dzzﬁ?j D321 + D44

— PAE — A% AL — WAL

B4 REKSFESHERAERHTW
Fig.4 Changes in water vapor penetration of each group over
time

KR 4 B 2 L, v A4S 20 4% 4 5 2 a1k
KA i BN E] A AR AR BT AW, o/ de B,
D1 #0 . D2 40 . D3 411 D4 2H 1Y 28 Ak &1 5 51 Ky
0.222 0.0.193 8.0.141 6 A1 0.106 1, FEF AT LAt
HAAEZMRY BoE 7 J MY R D, A
GER WK 3,

x®3 FTRAEEEERRGR=MAENEE
Amount of changes in the quality of specimens with

Tab.3

different thicknesses over time
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D2 20.43 8.075 1.028 7 0.675
D3 2.73 5.900 0.751 6 0.791
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