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Influence of Rheological Parameters on Static Stability of Self-Compacting Concrete
Equivalent Mortar

MA Kunlin, FENG Jin, LONG Guangcheng, XIE Youjun, CHENG Xiaobo
(School of Civil Engineering, Central South University, National Engineering laboratory for Construction Technology of High Speed
Railway, Key Laboratory of Engineering Structure of Heavy Railway, Ministry of Education , Changsha 410075, China)

Abstract: The plastic viscosity and thixotropy of self-compacting concrete equivalent mortar (SCCEM) were tested by rotational
viscometer. The surface bubbles characteristics of mortar with different plastic viscosities and thixotropies were investigated by a
self-designed filling-box device. Two parameters of surface bubbles ratio (SBR) and surface bubble diameter (SBD) of hardened
mortar were used to characterize the static stability of mortar. The results show that the plastic viscosity and thixotropy both have
great influences on SBR and SBD. Compared to the thixotropy, the correlation between the plastic viscosity and SBR/SBD is better.
SBR and SBD of mortar decrease dramatically with the increasing plastic viscosity. When plastic viscosity is no less than 3.5 Pa-s,
SBR is less than 5% and SBD larger than 5 mm is close to zero. SBR of mortar reduces with the increasing thixotropy. SBR is almost
less than 10% when the thixotropy of fresh mortar is more than 12.5x10” Pa/s. When the plastic viscosity is more than 3.5 Pa‘s and
the thixotropy of fresh mortar is more than 12.5x10° Pa/s, SCCEM has a good static stability.
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Table 1 Properties of cement

Specific gravity/ Specific surface area/

Mass fraction w/%

Setting time/min Compressive strength/MPa

3 2161
(kg'm™) (m™kg") f-Cao  Alkali

C;A CI SO3 Initial Final 3d 28d

3120 344 0.09 0.47

722 0.010 2.85 149 211 25.1 46.8

F2 KR MR T RARABMCFERKLRIE ST

Table 2 Properties of cement, fly ash, slag and limestone powder

. Specific Specific surface Mass fraction/%

Material . B 2 D[V,0.5]/um

gravity/(kg'm™)  area/(mkg") Si0,  Fe0s ALO; Ca0 MgO  CaCO;  SOs
Cement (C) 3120 344 16.21 20.3 32 4.8 62.3 4.2 2.85
Fly ash (FA) 2450 486 8.25 51.8 5.0 26.4 4.1 1.0 2.0
Slag (SL) 2730 465 9.16 355 6.6 16.6 36.9 12.9 1.02
Limestone

2670 573 6.77 0.45 0.02 0.01 58.3 97.8

powder (LP)
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Table 3 Mixed proportion of mortar
Mass fraction/%
Sample No.
Cement Fly ash Slag Limestone powder Sand Water
MO 100 0 0 0 162 34
M-FA10 90 10 0 0 159 34
M-FA20 80 20 0 0 157 34
M-FA30 70 30 0 0 154 34
M-FA40 60 40 0 0 152 34
M-FA50 50 50 0 0 149 34
M-SL10 90 0 10 0 161 34
M-SL20 80 0 20 0 159 34
M-SL30 70 0 30 0 158 34
M-SL40 60 0 40 0 157 34
M-SL50 50 0 50 0 156 34
M-LP10 90 0 0 10 161 34
M-LP20 80 0 0 20 159 34
M-LP30 70 0 0 30 158 34
M-FA20-SL5 75 20 5 0 156 34
M-FA20-SL10 70 20 10 0 156 34
M-FA20-SL15 65 20 15 0 155 34
M-FA20-SL20 60 20 20 0 154 34
M-FA20-LP5 75 20 0 5 156 34
M-FA20-LP10 70 20 0 10 156 34
M-FA20-LP15 65 20 0 15 155 34
M-FA20-LP20 60 20 0 20 154 34
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Fig. 1 Schematic diagram of mortar stability testing device
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Fig. 3 Plastic viscosity (77p) vs. bubble numbers » with single mineral admixture
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Fig. 4 Plastic viscosity vs. bubble numbers with compound mineral admixtures



. 202 - CRERR Th22 3000

J Chin Ceram Soc, 2017, 45(2): 196-205

2017 4F

Bl Sa Fl1FE 5b 73 Gl e b 2 3R 2 SR RN PR Z
FEMA S, WREREEZRT 5 mm HSEEE
SRR AR . I Sa AL BPERERESR
MRS H IR R 2 R R ARG 2t 5¢ &, HAH
KABN 087, I sb A%, WERZHEKT
5 mm [ BERE R 2 A B BT R G
P, MR RECN 0.89, LA, Rb 9 B 5t
BRI EMSIRH R /NG EE G, IR
PR, WP R E SRR, RESBER
N, MR ERNRESRES, REBER
K. N 5 BT LUE H, B MER KT 3.0 Pass
B, WK RZEMBEIERMLT 10%, HERZHAEK
T 5 mm MAIEEEEARDT 10 4, HBEHERE
KT 3.5 Pass B, APRAMMEIEARMLT 5%, HFE
FEEART 5 mm FSEEER DB, JLENE.
DR, R A BT B A A E TR D R B R A
HALT 3.5 Pa-s.

(@) m—r

ny/(Pas)

(b) 7p—n
K5 REWSBIERERRA
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Fig. 6 Thixotropy vs. bubble numbers with single mineral admixture
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Fig. 7 Thixotropy vs. bubble numbers with compound mineral admixture
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