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Influence of Different Factors on the Rheological Properties of
Construction Waste Mud

ZHONG Yijin'*, HE Bei'*, REN Qiang"*, JIANG Zhengwu'*'

(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: The effect of water content, additives (polycarboxylic acid water reducer and quaternary ammonium
surfactant) on the rheological properties of construction waste mud under different rest time were studied by fitting the
rheological curve with Herschel-Bulkley model, and the action mechanism of additives was clarified. The results show
that with the increase of water content, the rheological parameters of construction waste mud decrease. With the increase
of the two additives content, the initial apparent viscosity and plastic viscosity of the construction waste mud first increase
and then decrease. The yield stress of waste mud keeps increasing with increasing of the quaternary ammonium surfactant
content, and first increase and then decrease with the increasing of the polycarboxylate superplasticizer content. The
effect of polycarboxylate superplasticizer on the rheological properties of construction waste mud is better than that of
quaternary ammonium surfactant under the same content. The dominant effect between the repulsive force of additive
molecules and the adsorption force of the clay determines the rheological properties of construction waste mud.
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Fig. 1 Particle size distribution and XRD pattern of waste mud
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Tablel Chemical composition of waste mud
w/%
CaO Si0, ALO, SO, Fe,O, MgO K,O Na,O MnO TiO, Cl
5.10 61.04 17.65 1.82 6. 80 2.58 2.96 0.45 0.17 1.04 0.09
R2 SMMFEER ISR
Table 2 Basic performance indexes of additives
Additive Active content (by mass)/ % Bulk density /(kg-m ™) Water-reducing ratio (by mass)/ % pH value
SP =90 300—-600 =21 6.5-7.5
YZ =50 =15 7.0-8.5

1.2 RKEHE
K HI NJ-160 /K I i 38 B FEHL , 3% 3% 3 i fic &

1) SCrpi B i) 2 7K 3 KO0 L A5 4 S 5 i el o o L

He 5 v U8 3 RN K P 58 PE 1 min, 758 B 5 min,
I 5 e B AR Sk i s, B R R R /=0 min. DX



816 jeis

WM

St

o+

o
¥

i 25%

Ve T, WE W RS KR w, S
S A 40% .50% . 60% , AN YZ . SP 43 & w 4

B2 0.1%,0.2% ,0.3% , WF 5 A ] i B0 18] 2 °F &

IK R v, Xof i 2 PE I UL KA N 5 45 o XA ] K
R 1 Y IKPAEVE R R R K AT L S L
it LN ] DL 3.

®3 BrRENESILLREFERE

Table 3 Mix proportions and rest time of waste mud

Mix proportion/g

Specimen {/min
Waste mud Water Additive

WS40 1000 400 0 0, 30, 60, 90, 120

WS50 1000 500 0 0, 30, 60, 90, 120

WS60 1000 600 0 0, 30, 60, 90, 120
WS50-YZ0. 1% 1000 500 1 0
WS50-YZ0. 2% 1000 500 2 0
WS50-YZ0. 3% 1000 500 3 0
WS50-SP0. 1% 1000 500 1 0, 30, 60, 90, 120
WS50-SP0. 2% 1000 500 2 0, 30, 60, 90, 120
WS50-SP0. 3% 1 000 500 3 0, 30, 60, 90, 120
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Fig.2 Change of shear rate with time in dynamic shear test
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Fig. 3 Apparent viscosity of waste mud with

different water contents
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