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Experimental Study on Backfilling Micro-expansive Self-compacting
Concrete in Anchor Slot

HAN Lixiang
( China Railway 18th Bureau Group Tunnel Engineering Co. , Lid. , Chongging 400700, China)

Abstract; In order to solve the problems of cracking and voiding caused by uncompacted vibration or
large plastic deformation of concrete in anchorage slot of unbonded prestressed structure in long-distance
diversion tunnel, the effects of fly ash content, expansive agent content and water-binder ratio on strength
and limited expansion rate were studied. The micro-expansion self-compacting concrete was designed,
and its free volume deformation and autogenous shrinkage were measured. The results show that when the
water-binder ratio is 0. 40, the content of fly ash is 25% , and the dosage of expansive agent is 30kg/m’,
the 28d flexural tensile strength is 4. 77MPa and the 28d compressive strength is 53. 6MPa, respectively,
and the impermeability grade is greater than W11. The autogenous volume deformation of concrete is 20 x

107 in 60d, which tends to be basically stable, and the drying shrinkage is about =460 x 107 in 90d.

The moisturizing curing of micro-expansion self-compacting concrete should be strengthened, and the time

of moisturizing curing should be prolonged to facilitate the performance of expansive agent.

Keywords : concrete ; self-compacting ; shrinkage ; expansion agent ;fly ash;water-binder ratio ;strength

0 35

JOTE A5 PR TN 7 TR B Ak W2 A K T RE
IR >R FH A —Rhog 24 8 3, 32 2008 T 1 o B
B MR KR BRI K REE Y BA
J AR RS o 0 B ELAE P9 B R AT sk B G
RHES P TN 14 45 A4 T rp Al B A — 36
i AR 95 - A [l Lo %o i B A A7 19 52 IR
A AR T, Bl ELRE A O il Sk s DRI R 52

il

# [E 5 IRBHEFE S PR R 00 TS, 3 fif 212 3 LB B LRy IR
M (51079282)

[MEFRA] #hare, U HRIZ I, E-mail : 351527059@ qq. com

[ s HEA] 2024-01-20

HHEAE SR T R B T ) i 2R K SO 1 A4 A I
AR RIS AR T, A 3 3 R O A
B, i TR R B R A A SRS RIS, T BUR B
T PRAG AN Sl R PN TGk AR R TN 7, AT A
il EL R A TR BRE L T 20 4, SO0l - i 7 R B T i
WG, HEHME R IR S |, SN A BT
SR s AR AV A A A Sk T UG ok, O AT ik — 2
(RPN g iy, Ao ISy AR, 7™ B I 2 g AR S
JE BN T 5 M S5 4 22 42, Oy e DRl LA 2 et
PR, EAT SO I e 1 ) 3 S TR B = R AT
T EAE 1 ] B B R R B 1 A PR SE
B /INAS (8] 1) SE SR TE , M) P (R0 B A P e A TR



20 s THAR (330

553 &

B A A A R, LA R R R v el LA
R EED | UK BB A R R A TG B 45 BN
SERI Y AT AR,

U, AR SCAIFSE T TR A A 8] i 2 ik 1 2% 52
TREE T TAEYERRFN ) 22 PR B A9 52 e LA, I 5 T BR
AR Z A F AR ASE AF 15 31 T AR B AL AR
i Yol
1 E##E5iRAE
1.1 JEMEL KRR

KUK P - MH 42. 5 bt i £5 7K U ; # K
S T BT 5 B o JBURE S e o T DX 40 B8 55 55k
3.06 BALHIRD  J& THAD ; % BB 5 L ANAT R 2, B
b K] RE i B 2E , e 5 ~ 15mm RLARAE B 5 A
T AR AT KRR 0. 86% , FEWEFEFR A 11. 1%
BRI PERE WK ] (JM-PCA) [8 % o 36% , I8
IKFH 26. 6% ;515 (IM-2000) [ & &k 34% , &
RN 3. 8% ;1 H UEA JZAKH

R T BT RESRURN SE 7R % ST Al A TR 1 3%k R A
RERK B %5 SR EE 1 TR AR €40, TS00 B
[ R 5~ 10s, PHEY R EE 620 550 ~ 650mm,
FR I K 28425810 K 0~ 0. 019% (7K 28d) , % R 3| it
AME R F100 BIPT R EOR  IREE T HEA M S A&
Wl 2.5% ~ 3.5%, WEE LB A LiRIFS %
CCES 02—2004( H % SR &+ BT 5l T35 ),
FRAE TR 122 SR RN S B 5 50 S FAth T2 52 [k 28
¥ Ry IR B N 20% ,25% ,30% , i Kk )l
15,20,30kg/m’ , /KZ A 0. 36,0. 40, 0. 44, %Y
REEHRLA LINER 1 s,

®1 HERELEAL
Table 1 Preferred concrete mix ratio
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P *ﬁfc Wi e omp BR ap O
: (kg - m™) /% /% (kg-m™) B/% %
SW36 0.36 583 25 1.0 0 0.04 54.8
SW40 0.40 533 25 1.0 0 0.04 55.4
SW44 0.44 480 25 1.0 0 0.04 56.1
SF20 0.40 545 20 1.0 0 0.04 55.2
SF30 0.40 525 30 1.0 0 0.04 55.3
PU15 0.40 480 25 0.8 15 0.04 57.3
PU20 0.40 475 25 0.8 20 0.04 56.8
PU30 0.40 500 25 0.8 30 0.04 56.7
PW36 0.36 569 25 0.8 20 0.04 55.5
PW44 0. 44 466 25 0.8 20 0.04 57.2
PF20 0. 40 500 20 0.8 20 0.04 56.0
PF30 0.40 513 30 0.8 20 0.04 55.0
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Table 2 Performance of concrete mixture
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sy D W oy w2 FE
s o /s w/% (kg+-m”)
SW36 9 560 38 3.3 2 305
SW40 6 650 27 3.2 2277
SW44 5 640 2 2.7 2289
SF20 6 650 33 2.6 2 311
SF30 8 620 35 3.4 2267
PUIS 8 650 24 2.8 2289
PU20 7 650 23 3.3 2285
PU30 6 650 24 3.5 2 283
PW36 8 650 25 3.0 2300
PW44 6 650 2 3.0 2289
PF20 6 600 35 3.2 2306
PF30 5 670 24 2.6 2284
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Fig.1 Effect of fly ash content on compressive strength
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Fig.2 Effect of water-binder ratio on

compressive strength
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Fig.3 Effect of expansive agent dosage on

compressive strength
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Fig. 4 The relationship between expansive agent

dosage and the limited expansion rate
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Fig.5 Effect of fly ash content on compressive

strength of expansive concrete
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Fig. 6 Effect of water-binder ratio on compressive

strength of expansive concrete
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Table 3 Test results of working performance of mixture
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T500 . a5 RH/ YIEERT AN
. B, et 4 : N
[i]/s . /s B/% (kg-m™>) [A/h [A/h

8 660 36 3.2 2270 9.67 14.5
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Table 4 Test results of mechanical properties

K/ PR By Bk il P B
J/MPa R/ MPa JE/MPa iR/ GPa
3 21.6 1.54 3.25 14.1
7 39.6 2.25 4.49 18.2
28 53.6 3.42 4.77 20.5
90 58.1 3.70 4.92 21.8
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Fig.7 Volume deformation curve of itself
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