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Abstract: Aiming at the transverse uplift disease occurred in asphalt concrete pavement in desert area which
caused by the expansion of the sulfate salinization subgrade, in order to study the stress characteristics and
failure modes of the pavement structure at different disease development stages, and figure out the critical
stress and the critical deflection of uplift deformation at failure that the pavement can bear under the influence
of the disease, taking the pavement entity which has occurred transverse uplift disease as the research object,
combining with the basic characteristics and distribution of diseased entity, and under the assumption that the
pavement structure is simplified as an integral layered structure with well contact and continuous deformation,
a transverse uplift disease mechanical model of the pavement structure subjected to the subgrade salt
expansion action and its gravity is built based on the theory of compound material mechanics and the elastic

mechanics, and the deflection equation of the pavement structure under the salt expansion action and its
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gravity is derived. On this basis, the formulas for calculating the stress and strain of the pavement structure

under the abovementioned actions and the stiffness formula of the integral double — layer beam structure are

obtained. Afterwards, combining with the specific instance, the maximum tensile stress and the deflection

change laws of the base and surface subjected to different salt expansion action are analyzed. According to the

pavement structure parameters and the tensile stress of the base and the surface, the destruction time

sequence of base and surface under the action of salt expansion are determined through the stress formula in

the established mechanical model. Meanwhile, for the pavement structure with given parameters, the critical

uplift height and the critical salt expansion action that the pavement structure can bear which not occur

structural destruction caused by the salt expansion action can be determined by utilizing the deflection formula

in the model. It is benefit to guide the prevention and the treatment of salinization disease of asphalt concrete

pavement and the design of pavement structure constitution.

Key words: road engineering; deflection equation; theory of elasticity; transverse uplift disease;

subgrade salinization

0 3§
KREVD Y X B S FE B SRR BRI, &
ZIES, AR ZEMH R ZW R K, T,

R KT WK b T 1 A7 20 85 45 F
T, BEANEMAESTEHE, UIRZE, L&
WL o B LR AL TR A B DS Bk
DULRIER Y AR, L B AN ] (9 ARl . A
TRt I T TR BRI A B R ) L B T
IR, i R e T S e T 2 AR B A 6
FRIRASTERR" o kTR i B 5 R 19 3 o R
FH W NI TR BERITE ST, ek - -
TRBI TR AL, PRI EEER UL ILEE | Fhiifk
AR AR L A R LB T RE A BRI D R A
WAL T 9 4 (LU S B A A S
A A B TR F) SCARZE A W), PR REAR S 1 7R
ML IR 2o 5 S 3% 180 405 4 )2 14 ) i o (9 A2 Ao FE
S r YL 05 S BE VD B X BE 20 B i B, A2 P Ak
DCAUERREE . K3, AR BT A5 1R DA e i A L B R
ThAERBUL BRSBTS ARk
AT R PEEBS, MM ARRR CEENRET, %
WA AT, FHMEEACS, XITEL e
JUCRR KB, ™ S W 2 A E AT 8 ) 5 IR 55 S
R R SR R HE R, A BT
RAKPERT T B i 2544 )2 A RSy He AR LA K B RE
S T A5 A )2 B M8 7R 32 1 i IV 5 1 O A e
BEo XTSRS i, ol T ERAKAE A S
AN T 3 T I g o T, BRSO B T
R 1) [ A A 5 7 3 P AL B L it ) e P 4 1 B 2
B, Xk i v 5 R A ORE B BT B A 4R 5 8

MG, DASSAAR 3 B WO BIE T 4, AR A G ) 2
PRYE Al R KA P B T 23 R R 1) A ) g R
F o0 M e 1 A5 AL LA 1 AR VR T 1) g =

1w

AR 4R 6T 5 s DX )75 7 YR 4 I T A 1) [ S 1 R
A 50T, 7 S B R e R VE R S LU B TR L
] 1) 43 A (B PR 2 b — /N T 1710, BR300 B
2548 2 AR S, T AN 2 e — 2 T ) PR — P
L, B R AR R ) b2 AN R it R PR R
S TR AR [ R A 2 o 5 B B IR 3R 1) Rk vt Ak BT
SEW RS E . E, 454 ERIE R
HE OB SR 37 B Rl 4 R — R %
PEIEER KA AN B B 51 7 I AE B 1 9 1) 7 s T S 1)
MWZRAREE A, B THREEREERN LZRAK,
g SR A T R — W B TR 1) oA HL RN AR
B 8. B4, BT T 25 M A 1) L A2 1 A
[F), TV 6 T 2 ) A — A8 ) 58 B oA 1 B K Y B
TLHCRIT R B s 2 01, t— K IR EE L
S TR R i) o A 0 7 ST AR 5 ) T Ak — P e 1 S L 7K
7 W SEER i A P RN B 1R 25 40 R A2 R Ak
H, BRI IKIE SRRSO — R H i b B0 T
AR RO E BRI fT 2k g (w) , BRTSS A B
B3 Tl = N 1 NN < = B o T U S O B P =
qo(x) o FHL, FREF|LER LR ZESEZE MM
PEREZE S, RUOZ B R AR RE . TR 2N [R] B
MR [l . Y5 R T AL A

SRR, RS B A IR Y Sl
2R ERE

(1) HBRZERGE RAF, al/E R — kS5



% 8 4] ERm, 5% BREEDIL

TR B 16 [ R 1) 7 2 O S0 T 3

RHARZ AL ELE

(2) £ B2¥ 0 S 42 Ho 58 BEAHTA] o

FE IR BOE B Al b g 4 A 7 S R AR
M q(x) MESES q () FEH TSRS
] SRR — 2, H AR A 1 PR

Iz D /
o ————— 2

B —
U

I G R TR
HHHH+HH/+I

4 \B X
T
< : ’ |
Bl BEENHFRE
Fig. 1 Mechanical model of pavement structure
B 1 Frs B a5 J1 2, o A bRlaL, «
SRy S 3530 TRT SRR TRASARAT A JLAT G ARl EL
x FAL T RUZ R PR N ERIER x e [a, b]
(O<as<b<l) JEEN 5 1) PR BRI A % E
6] I A T2k g (), BRESSEER AR, for 208 1
Nq; BRIMZESH T g (x) 0 TRERK, E%E
o q0, HAT lgy=(b-a).

2 HEZMTHEMHINETE

BRI TATH AR o (x) | B2
HIEITE g0 ()RR F BTG 0B ekt ok
TR LA IR AT F 0 SRELIA0)) F, R F, . MR
BARR IO RTR

Fy, =Fy =0, (1)

TER IR LA, BIAT 3 — R R A
SPHR g () B an (o) fJHF 25 M TE B
Pt B R R AT I T % o B
SRAOHUASTIE g D, WUXEF LA 1 %
RUZSE, WEIE w BLF E0IE, AR AR T2
RO, IR A L I RS R
SRR, TR xe [0, 51 Hy— Bk
AW, Bl BT .

Hael0, al 0,

dw g

D@——?oxz; (2)

" :_L{%x4_M+[q(é_a)3_W]x}o

Ve l
HMxela, 5],

Wotes Lot 3
SRR (2) . R (3) BN RE 2
%, e
Sixe[0, a B,

D‘;—Z’:-‘é—“xucl, (4)
Dw = 9o 4
W == +Cix + Cy; (5)
N l
Saela, L,
3
D%:—%—Ox3+%+0l, (6)
4
Dw :-%9{1 +q7(x2;a) +C'x+C,, (7)

BRI (4) ~ (7) TR R
FPE RSP . oo, SRR =
O, w=0, HAEBHELIERIFH: 4 x=a i,
i (4) ~ (1) RAHRIBEE S BRI
BRI AL v = B, SRAIFHE R 0.

B () = () RARWBR AT
SR, TSR

3 0l3
e d ()
RAFE B WEZ G, W] 45 B AR 34 A i 2
q(x) B qo(x) FERITRERERBAN
Lxel0, a] B,

ol [ ) gk

Yxela, 5] B,

C,=C,=0,

3

D24 24

6 48

(9)
¥ lgy = (b-a)qg FRA (8) ~(9), #—H7
B RRAN.
Mxel0, a] W,

w =

e [ () B (o))

D |24 6 24, 48 24,

(10)



4 A OB

$35 %

i Ve Z
YMxela, 5],

Lfg s q(x—-a)'
= - —!{22 il 7 +
Y 0{24" 24
[i((b—a)(] )3_q_o((b—a)q)3]x}
b -aq _ .
6 2q, 48 2q,

(11)
2, SRR g(x) Flg(x) LR
PEFIR ) SE0UZ 3225 i AR T e B2 ek X (10) ~
(11), it i i A FE R A S A AR T
SIS
HiX (10) ~ (11) ATJn, 3158 % i 45 4 16 4R 151
AR AR FI R 2 AR T A 4 B 7 5 e v 25 4
RIXGUZ ZERYHTAS W EE D, T30z B R4S W B
G EE BUZ R A A AL B XTIk Ty A
Y, ARIRASIE S I A, A i 10 T
TETE « Fh7 1 BT O AR ER AR . BIIR K O
[ AR — kB dv, AL 2 B o

i
M(N /Z :
o >
od4

I y

PN

>

AN

y

E2 REHEZNE
Fig.2 Force diagram of beam cross-section
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Fig. 3 Relationship between pavement structure

stress and salt expansion force
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Fig. 4 Relationship between pavement lateral uplift

deflection and salt expansion force
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