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Abstract: The CRTSIII ballastless track has become the main type of track structure for newly built
high-speed railways in China. As a critical process, the pouring construction of self-compacting concrete
(SCC) directly affects the smoothness of track structure. To investigate the influencing mechanism of
SCC rheological parameters on the quality and efficiency of pouring construction, a finite element analysis
model of the complete SCC pouring process was established based on fluid-structure coupling theory. The
mechanical properties of track structure during SCC pouring and their variation patterns affected by
rheological parameters were studied. The results showed that the buoyancy force and displacement
variation of track slab during SCC pouring could be divided into four stages. Plastic viscosity had greater

influence on SCC than yield stress. As plastic viscosity increased, the pouring time, buoyancy force, and

track slab displacement first decreased and then
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202503 - 07 increased. As yield strength increased, the
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PR LA AR e, T2, 2 S TO iR BT e it T displacement increased gradually. To ensure the
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quality of pouring construction, the optimal ranges
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for SCC rheological parameters were ; yield stress of 45 to 65 Pa and plastic viscosity of 90 to 120 Pa - s.

The research findings can provide theoretical support for optimizing materials and processes in SCC

pouring construction.

Key words: CRTS Il ballastless track; self-compacting concrete; fluid-structure coupling; pouring

construction ; rheological parameters

51

il

HAT, ek e R H ) zis s, FEIE LSS IE
Xk CRTS M AR A TCHERE" ", A 2% TR &+ 2 1E
kg CRTS MY A 3 JCHE A 10 s B 45 4 O 1 e
TFR AR MR CRTS I 28 A X O E SIS 2546 A o
ST AR T AE M e fA B 4 S i T, R T R
CRTS I AU TCAERE [ %5 SE1R Bk - F0 T AR e o
TAE,

SEEATTER X A R S TR BE A HE R A R v T
i) R LR B | T A S A A e
IR T, T 5 A A $ i v ge
TSR] HESR B[] A 70 JE 2 5 B o A R AIE , 4 R AL T
5 AR I 22 1 TR IR )2 50 MR FR AR B B AR RE
RS RRERE T2, LI WSS T AR S 80 31 78 15 a) %
F 4% SCTRBE 5T )2 R A S, TR RS D LT
AT VET S R R A AR A2 I B, R SR
e RSl SR BUIE R B B R N B AR Az
FT SRR R HOCR . ALYHYA N X AS A
HRMATL JORHS AR R R K 5 B 25 R B
BYNREE T SRR TR Y, BE R BT A%
SR EE LA T2 R, AF ST Bk R R Bk
Z/INFR R A ZEAR TR R AU A 2 S TR - A
KMERE, BAE I RS | # S [ %K
TREE -+ F TR SRR B A % S TR B 1 R
TR P Ao s AR LA

X T B SR L T, — 22 N 55 SR
A B & B 5% L2 AR A X E R it T B R
YUAN"' A [ 25 52 TR ¥ - A 20 B 45 41 50 BC & s % T
FEHF A STREE it T AR, LONG ' W 78t T
SRR AR B % SR EE 0 LG M L)
SERRPERRZ I, X A 8 TR EE T T2 it AR
Rt S A A 5T . T k" e R R R
R FERE T 40T A % SR EE MR il dR bR T
I 2 BUENUE B T 2250 Bl B N B % S TR B
+FY R, BEFFRYIY [ % SR R
TR % 315 22 26 07 1l i O A R it V'S A 48
CRTS Il 24 =X TCHEIE [ % SCTRBE it T T 20 38 |
it THRAEEE A BORKE S B 2ok JREE T B

i ETERNFRY SKEEA MR T A SR T
TR R ARTE b, dE T AR E AL BT A A R | WA o o
Pt B g5, N [ B SRR b T A i R v JER R B B
I o f s ) AR 2 2 A B YT ) 1 B A [ R A T A
HOORHE AR R G, 2N KBS T CRTS T AR
F 2 SR EE P FC I vk REE R R A i
IRIGHE T A% SR SRR TR i T
FR I BB A5 bR Bt T B e s

gi LTk, Banxd T REAE 0 JCHE B i R
3¢ 22 ARG A B HEA T IF R it B3 T i AR P 9 /0
Xt 25 SR EE MR RE S B oY B R AETE SR,
B/ LA SO BE AT, % T AR S 500 HE T
Jiti THBFGT D . B, S T BRI A S 506 H % 5K
TR 4 W it T35 R A R ), A SCHE ST % S TR+
VTR T A Bh 1 2 KA BROT A B A A F 5 e R 7
T3 FNIAPE R FE X N [R] R A R P LT AR T 2R
AR RLA LIRS A 25 SR B 4 5 A S 50
TE G TR SR, PR T R A S SR
PEREIL LR LI TE =

1 CRTS Il &% E#i i iE i THRE

1.1 BEXZRRIEZ

FIFH ABAQUS FRA4XF [ %% SEIR&E 1 76 TTAEHLIE
MR 285460 J2 (A1 2l HEA T I AR 20 ) 2, SR %% 52
TREE A 25 S ZAH B AR IR A I 2 52
TR 0 FH DU R T, DL [ 2 SC TR B +
JERRNE ST 7=45 Pa, SBVEREE 7 =90 Pa s B, H % ¢
TR BE AV v i Tk R P LB AR T 32 1 A Bl
B[R] A8 A2 16 R R A7 43 B, X [ %8 S TR B AR TR it
Ty i s i A A O AR R N B,
BT 4 A T30 8 1 U A RE T iR
BN TCHE RS A BE T

AR SCHINT it T 3AR A AT AR 5T, DR I 3k B — B
TR A 1 P P A A A AR JEC A ARG T 152 R A FR
PV JCHEREE A BT/ I i BUR 5 SR i
Ko FE SR EE )2 s AL IS A g b AU R
T NV o R N VA W YA UES BIEEAT 1) BN
3 SR H AR A 1 R, ERERLIA T S50
1R,



5 6 ] w e, PN, 5K SRR T U B BE Y CRTS ITALICHERUE SCC S0 m MU 5T 3

TEHAL
WAL

WAL

1 TREPIBSEEER
Fig.1 Pouring model of ballastless track structure
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Fig.2 Simulation and test results of slump flow of SCC
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Fig.4 Time histories of mechanical properties of track slab
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Fig.5 Effect of yield stress on pouring construction

M 5 ATLUE Y BB i L ie AR bk b 2
e JIRIE 7 P R A 3 i 1 R A R A Y T IR N T Sy
85 Pa i}, V% Sk 5 K 69 kN, [RIE ] DLk B,
BB OR ek =R R A I AR R NI (b SR
Wit 5 JEE FIR I 328 T3 A, P A i R A B AR TG R
MJE R L T3 85 Pa B HUE M AL B ik B B KK
1.98 mm,, AS[R) A AR ISE 3 %6 %% SR E + 58 I 1



%6 A bRt Tk S TR A FIS A CRTS M AJCHERLIE SCC v E S BOE AL 5

P 18] ) R MR LA ] B it 0 g 384 K, T T s 1] i
HrAE i, B R BLIEHG,
2.3 BMEFEHN

— L SR B L vw M St i b 3 TR i sl s
FoRr 2 200 A i i sh 59 B wepr g SBVERE I8 ERE
JEESE— R 2 SR B - T h T i 2R S BT U
J1, HARR A SR e W sl R SRR R
i, B SR EE i sh s R RSN T IR R, H
TSI L 23 1, 0 BTHE T T 75 2 04 IR ) A 2 I
PAVERERE S A B SR BE L A S B AR A R U
B RRHATR B SRR A RDRAR 2 R R IE
AN RA R, 24 A BESHRBE L P AR AR 5 i s
BRI, LI 3 B8 ARG IRk, 2R A
IR B BCA RI , SO S A RO R A
SLRGE- rPEF AR, 200 A SR A
b RE S AU AR By AR B 2 A 2 T
AR 25 Bl b | S (I P 280 8 1 O 5 R R 205
SE I SRR RE 2N, 19 SR U Sl R
%, 70 2% RLAF A REHE B B SR B RO BB PR R RE AR
RAIRGERIURL 22 8] R EE S/, % S TR 4 1) 28 1
BB LT BERESRR A BEPE R EEUN

ARIEZCCL) mTR0, SRR E X A SR B £ i B
IR FIBA R | G IBPERERE R, [ 3 SR e 1 9 57
IR A, 1A 4 S TR O 7 2l i o 2 o i Ay BHL 7
R, Y 2l PR Al 2 R 1, S JRGTHE L T A A S ] 4
SUB B AR P LB S T2 (9 BT iR
MR, BBVEREEERO/INGE, A B SCIR B R 8 Tl B
R AR B /N | 75 5 i gl , 2 P AR ™ A — A B
PO TN SR R RE R RIER Yl I REPAE |
MR, T OFFIRYEREBE X A % SR BE L M
TR, DA SR B F AN W AN RSB PR REEE  , B
AR BT BUEARNAS R [ SR BE T 58 B T
[ FEATRAY, 25 R AN 6 TR

75 - 25 5600

| R 4500
60 - ks 420 .
THETE5E I ] 4400 =
Z 45+ 415 £ E
R = 4300 X
% 30| 110 & g
H 4200 &

15+ 105 |00

0 | | | | | 0 ,
60 80 100 120 140 160

BRI/ (Pa + 5)
6 EEREXETHEIZME

Fig.6 Effect of plastic viscosity on pouring construction
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