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Subgrade heave of sulfate attacking on cement-stabilized filler
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Abstract: A high-speed railway subgrade which experiences a continuous and severe heave after construction is investigated
through the delamination deformation monitoring, expansive tests and XRD tests. Sulfate attacking on cement-stabilized filler
is the main reason of subgrade heave, and the reaction conditions and the development process of sulfate attacking expansion
are analyzed based on the mechanism of crystal growth and chemical reaction. The results show that the cement-stabilized filler
where the ettringite and thaumasite are identified has obvious swelling deformation, and the subgrade heave relates to the
crystal formation of ettringite and thaumasite caused by sulfate attacking on cement-stabilized filler. The relatively humid
alkaline environment and existence of sulfate minerals in cement stabilized filler are the necessary condition for such sulfate
attacking expansion. The sulfate attacking on cement-stabilized filler exhibits a long-term persistent heave characteristic, and
typical expansion of this type may develop for several years to create a critical and dangerous situation.

Key words: subgrade heave; cement-stabilized filler; sulfate attacking expansion; X-ray diffraction analysis; ettringite;

thaumasite

=
=]

IKYREK BLSERL 2 N TR B3R . by B RHOIRE,

P T ERRR ER R R KT (B Sk YD B
fEHFIE Tz R, 20 A 90 4F

PLORE B 2 U0 0%, B ORZR ST . BRIR 2k
W KR RIERL 2, T S A 2R AR,
PR IR o R 2R B O E P AR T T R e A TR
JEFHSE AT kA AT AR RN, X SRR AR AR T
AU, HBRER SR TR A 5 B 2 i ] R
LR R T TR E I fE

i R Eh 4= T R PR 2R /K R T 7E I s A 7T 45 T 20
A0 60 FAX, 32 E LB X X 7K e 52 AR IR Th AR 1t 1)
w1986 4, Mitchell HIZAERIDIEFRE E

RIF4E, —Le 3y E BB SR oK e ol B A2 il
A, SIEAR. BS TR, &H
2 FEEEIT REAR S AT . Michael Z57E9EE Oxford.
Lias SE XL T AN A o S LA m 7] Ok A
KD WL AR K B 5 Bl PR R Dl A

EE&TH: EXRARFEESTE (51778624); HEYEE AT RHY
TR IR (J2016G005);  H [E £k Bl 220t 70 i BHIF I H 5K
W (2016YJ025)

Wi HHA: 2018 - 05 - 02



a4l

SeRL, 5. Bl R K B R B BT AT 783

FET I (A E kG Pallaresos MFPAMIME S KA T ™
HEIEIN AR, Alonso S5 R AN 2 TR IR £512 1k
Bk Ve R BCHEA L S8, 6 EMmTIEN 82 54
P KERFRA S AR ETHLIX ) 67 F11-635 54
P EEBH R N B R A B R IUK RS R+
WBIR 2512 1 i A 51 72 2% 11 P 24 A 2 Aok i 7, [
WITEBR IR $5 12 /KB 7 TR T R T oG, (HEZE
SR IERR R AL AR kR e AU, BT RRR BR AR kK e
R AE R AT 7T E D . 1988 4F, B FRAEH EEERR
P 2K T R4S E AR R 2 B R
5, TEENERRGIR T HREE SR TR R
IR DA R S AE S, TR b 2506 — AL (SEF),
FEIRESHLA (DEF) MR ERZ 1 (SA) WM& SUET
B A . o9, SEF 1 DEF [)SO; SR TRk
TN EE, SA T AMBET R 2 il P T
B} S BR AR ARREE 1 S i R ORI R 2R 4= Tk A
BREAMHFEIEN, AT R K= E A
WA (AfD. AE. BERAE (TSA) JIKY. H
R, BRERER R K VE SR AR B AK M B L 51 e T
W ANEE SV, IR K B R s I G — AN &
L

AR SCER O HE gk s U T, TR TR R
IREE KT S AR TR S At -, 3 I AR W BORE
YIRSy i, B 7 s 3E E g AR R I, R R
1% £8 12 1k 7K e 50 R SFUR R S A% 1R DA S IR R 1 33 AT T
W

1 BRI

R e TR B T PR ) R R L Y B R A A T
BT i R R T M B T3,
WV R EE SRR L, RO 5~9
m, R DA B LA A, R KRR 6.8~
9.5 mo BT PEBAR M GEH C30 TRkt L, WREELIESE

R AR

KRR ER I
>

MR R 1 P S i S BT R OR,  Bad Ak 1.0 m
HPUREE A LS, IRRZIARE 5%KIe i
WA, EREZRUTHAS 3% KL . #iR
Jid P Bt e AL PR i 220 O 5 55 95 5 B B 0.5
m JEBKPREINERA AR W1 PR, TRl
S BURR AR BB, SECCIEPUE I IR SR,
CRREIEAT . B B AT [R]IN 3 pod J BB s
B SURKZEITR. AN S5 R8sk, SO SOt
R W SR S R

——h N
L R s

B EHT S =%F AHFHE

Fig. 1 Unmanned aerial vehicle 3D terrain scanning of heave site
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Fig. 2 Curves of longitudinal distribution characteristics of heave cumulative deformation
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Fig. 4 Layout of stratified deformation monitoring
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Fig. 5 Curves of stratified deformation
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Table 1 Expansion test results
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