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Be i, DA e O TR B - BT AR A - 5 S5 2 C20 , TR ESL F100, $08 %59 W4, P11 (600+50) mm

B 28 d WA Y5 BE ORISR R 95% MR RN 1. 65 SR FEEARIEZE A 4.0 MPa, 7158 n] 15REE 1 e il 5
JE426.6 MPa''' | T GORy KB i 42 3 7 00 245 TR + 7% 58, TR L ZE 48 FA MBI st B KA i vl ik
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Tab.1 Main parameters of concrete preparation

o e il 5 S/ Y/ b ir Y/ S TIN ISON HRR/ ki, wR/ 390
3 ‘

R MPa mm IR % KL % (kg +m™) % %

A 2% S ik 26.6 600+50 50 0.45 4.0 155 ~ 180 45 ~55 5~10

2 RELE AR

RIGR I 42,5 @ rERRER K UE | T BRI /K H st BRI 037 00 AR FI N TR A, A0 Ak 0 40 B A
R 2. 62 HLATBERIAE 5 ~20 mm F120 ~40 mm 32 ASKige, AMINFIER A T BE R R K R RN [ 2% SE TR EE
L FH I R BE ALK R A5 15
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(5% F1 10% ) A TIRE , 41 210 2 B 58 B 2R A BRI iR 2R A L

MR RP ZIRGG G50 PR Ry 509% B TREE T S B R AR AR e MR AUT s D e85/ N TR BE
R BB s EAR 22  MEP R AR IREE - B R T, WAL . BN 50% i, HLE R
14 803 kg/m’ ARF Ny 297 L, A TR 4 U ki R R
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Tab.2  Concrete mix proportion of water-cementitious ratio tests

BB KR wa/ K/ K/ IR/ s f/ WKl IR, PHTE, SR
% (kg-m™) (kg-m™) (kg-m™) (kg-m™) (kg-m™) % %o mm %
QBS1 0.39 51 170 218 218 826 793 1.2 0.05 500 4.5
0BS2 0.37 51 168 227 227 819 787 1.2 0.05 540 4.6
QBS3 0.35 50 165 236 236 798 798 1.2 0.05 620 4.5
QBS4 0.33 50 163 247 247 790 790 1.2 0.05 660 4.8

RIS ZE W . YKL 0. 35 B, FHZK R 165 kg/m® , 5okt FHHR 472 kg/m® , HH" BE 620 mm , 35 /& TAE1E
TR MUK R T 0. 35 B A BSR4 M 24K B /T 0. 35 B I A B ER, Rig s
U AR = K ORI LURT 255 IR B i B % . TRIBLZE & b, Bk IR o 0. 35,
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X§2 2 QBS3 AHEATANF] /AT FE BRI BE L A3 S TARPEREIUER, 45 R L3 3, R HY Ty, TR TR BE
LI R T YR 500 mm FRE AT MRS, B TR EE L R S P BERE N, Hy/H, R AR TE
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AL P 2 TG - PSR R A 18 2 B 2 R B MU (/N U WA BAS 25 5 BT, — RS Fe /Pl it 10% 20 iR 2
SRFH]H2ERVE /T (5 ~20 mm) I, TR EE L S PE IR E PEdcdr , DI A7 S8 R /M
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Tab.3 Rheology property of concrete mix

% 7 NI P/ mm Tspo/ H,/H, RANENR %
QBS3-1 70 : 30 620 3.5 0.88 6.5
QBS3-2 85 : 15 630 3.0 0.90 4.8
QBS3-3 100 : 0 640 3.0 0.92 3.2

3 IR A RO 4 K

PEFE 0. 35 IKIE L, 50% Hy B K 15, 5% 1 10% PR A i 400r
KRB 7 OK TR EE L5 M) (DL/T 5150-2001 ) i _30r 2
TTURHE R UK B KB, LA RGBS R 4, 2 200]
PRI R 5 I 1, T FER R AT B oo
T 10% R k50 (4 VR 56 + B Pk i B 3 T 200 107°, AT g 23 % B o
Wi TR BRE 3 BTSN T TSR FH 5% RS K 31145 dik bof B ik 1007
It A ERAE G R LN . AN, i 2 A2 AE K 200+
RS FRENK 14 d S5 HEA THR PR BE AT , 07 LI ik it Al 4 P L IRE LR 22 DA S0 45
B SR T2 Fig. 1 Test results of concrete restrained deformation
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Tab.4  Concrete mix proportion and strength of restrained deformation tests

G KR Bk K/ K, WK, WK, w/ i/ WUkl BIRR, WHWE/ &SRR/ PURMRE/ MPa

3 It H#E/% (kg -m™) (kg m?) (kg -m™) (kg -m™>) (kg m?) (kg -m™) % %o mm % 7d 28 d
QPS1  0.35 5 165 212 236 24 798 798 1.2 0.05 620 4.1 15.9 27.2
QPS2  0.35 10 165 189 236 47 797 797 1.2 0.05 630 4.0 15.2  27.0

x5 REIRHTHLBRER

Tab.5 Test results of concrete restrained deformation

4 B K rhAsIE/1076 ZERPAEIE/10°°

’ 1d 3d 74d 14 d 214d 28 d 56 d 90 d
QPs1 60 110 167 191 -95 -141 -190 -217
QPs2 112 227 307 324 10 -48 -115 -143

4 2% KRR

ARAE BT SO, e 7RAF 58 T 370 300 — 17 9 11 %2 AR, BRSO mm g S8 HEL 3k 100 35 — 11 9 T35 30 1fi AR, A )R
9 mm, 7% S PUJE N JEE 4.5 mm 5 Q7 FEARGE T S5 ARSR DU LR ARG $E . AR K AR A B A T
FESH RS- He K AR N A2 I TR B L2 S AR, JHe b T T 32 B A5 29 oL, R0 7 T 1) A7 AR AR A 23 1] DA e iU
YO IZIREE T AT, R LL B0, Bt i — Rz K 0 I S B L, sl 2 s, AT
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Fig.2 Renderings of uniaxial stress expansion model
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Fig.3 Reinforcement constraint deformation test

results of concrete
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Tab.6 Test results of expansion stress

/1076

MK 71/ MPa

G B
1d 2d 3d 5d 14 d 28 d 56 d 84 d

1d

2d 3d 5d 14d 28d 56d 84d

QPS1 21 34 41 46 47 47 47 47
QPS2 27 45 54 61 62 62 62 62

0.034 0.055 0.066 0.074 0.076 0.076 0.076
0.044 0.073 0.087 0.099 0.100 0.100 0.100 0.100

0.076

A BN 5% F110% [ K57 B9 B % SEiR s e BRI 20 2514 T, 14 d o] P= A i R Ik N 1 ok
0.076 MPa# 0. 100 MPa, &# Hif K 0.2 MPa 24 BR1E, H 84 d A I E .,

5 mES5K
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Fig.4 Results of concrete rheological parameters test
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Tab.7 Results of concrete rheological parameters test

g Fiit/ min
i 5 MASE
5 30 60 90 120 150
- SYIE RN S/ Pa 13 7 16 10 26 44
Q SHPEREE/ (Pa - s) 54 57 52 66 66 65
6 % &

(1) IR BE - B HE AR %75 JE A 25 PR X 1 22 PERE R sl TP RE A 23K, e 1l 2 B ik i

206 (R BRI L P 2K

(2) PR A A i 4 | A AR R BRI I B R 7 R A v A T IT Y, 5 [ R B

SEPRE T 00 AT BEAFAE 22 53 | B XS B T 00T AR B S 0 Y

(3) 4 3 A B 2 AR AL A 5 1 R /K A [ SRR 56 - A9 SE B T 00, 3 o i AR DL vl A PIEA [T SRR

5 14 T AL 2 1 5 A BRAEL R

(4) B A [ 3 SO IR BE 1 5 LIPS I T 635 mm, 5N 4. 0% S K h T D)

RIS 734 10 Pa, BAPEZEEE N 55 Pa - s, WXAREIBE DL R RSB RN 3. 0% , A SHESFERIN,
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Experimental studies on preparation and uniaxial expansion simulation of
back-fill micro-expansive self-compacting concrete ( SCC)

LIU Wei-bao, LU Cai-rong, WANG Heng, MEI Guo-xing, GE Xue-liang, YANG Hu
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract; Pressure-balanced water tank is applied to balance the water pressure in concrete volute at a
hydroelectric power station which has operated safely for decades. However, corrosion occurred in the tanks in
these years. It is too difficult to repair and there is a safety problem in the power station. In order to study the
feasibility of backfilling micro-expansion SCC as substitution for pressure water, experiments of preparation and
performance have been carried out according to the design requirements. By adopting the site raw materials, mix
parameters such as water-cement ratio and sand rate are determined by a series of fresh concrete tests and strength
tests. The relationships between the dosage of swelling agent and deformation of concrete have been studied by
restricted expansion experiments, autogenous volume deformation tests and uniaxial expansion experiments. The
filling ability of this type of SCC is verified by rheological experiments and a simulative self-filling test. The mix
proportion and the performance of backfilling micro-expansion SCC can provide a reference for relative researches

and similar works of hydraulic engineering.

Key words: back-fill; micro-expansion; self-compacting concrete ( SCC ) ; concrete preparation; rheological

properties ; uniaxial expansion



