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Abstract Physical characteristics of aggregates affect the workability and strength of mortar and concrete, which
include their fineness ratio, particle size distribution and water absorption. The workability of construction materials
decreases if the incorporated fine aggregates show improper size distribution of their particles. This study shows the
particle size effect on the rheological behavior of mortar and provides basic information for evaluating its workability.
A mini-slump flow test was adopted to evaluate the workability of mortar. In addition, its plastic viscosity and yield
stress were measured using a rheometer for building materials. The sand samples were prepared by sieving river sand
and sorting out with their particle sizes. As a result, it was observed that the fines less than 0.7 mm increases the
yield stress and plastic viscosity of the mortar samples. If the fines are less than 0.34 mm, the water absorption of
the fines dominates change on the workability.
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Sieve No. # #16 #30 #30 #100

Size (mm) 2.36 1.18 0.6 0.3 0,15
Table 2. Sieve set 2

Sieve No. #10 #20 #40 #60 #100

Size (mm) 2 0.8 043 0.25 0,15
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Fig. 1. Grading curve of river sand
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Table 3. Sand samples

Label Mean size (mm)
GS 0.71
S16 1.77
S20 1.43
S30 0.89
S40 0.64
S50 0.45
S60 0.34
S100 0.23

Mix1 1.33

Mix2 0.67

Mix3 1.04

3,140 kg/m’, B2% 335 m¥kg?l SAF
e A MEES AT AFSE Al
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Table 4. Oxide composition of portland cement

Oxides Contents
Ca0 65.47%
SiO; 17711%
AlOs 45%
Fe:05 3.31%
MgO 3.29%
SOs 344%
K0 1.11%
Na:O 0.16%
TiO, 0.31%
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Table 5. Mix proportion (weight ratio)

w/C At : sand HRWRAx* VMAs#*
%) cement - san (Cx%) (Cx%)
45 1:12 0.6 0.1
*HRWRA : High-Range Water-Reducing Admixture
#xVMA  Viscosity Modifying Admixture
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Fig. 2. Mixing process
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Table 6. Result of mini-slump and channel flow test

Mini-slumy . Channel .
Label flow (cm)p Ti (s) flow (cm) Ti ()
GS 26 26 163 73
S16 28 30 3 70
S20 28 27 74 %
S30 27 23 63 70
S40 24 22 63 8
S50 23 13 50 0
S60 12 8 31 30
S100 11 1 10 -
Mix1 29 60 69 110
Mix2 29 60 70 120
Mix3 27 120 62 30
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Table 7. Yield stress and plastic viscosity
Eq. (D) Eq. B5)
Yield Plastic Yield Plastic
Label Stress Viscosity Stress Viscosity
(Pa) (Pa-s) (Pa) (Pa-s)
GS 16.944 19.866 19.866 1.818
S16 7.766 6.053 6.53 1.709
S20 2.824 1.857 1.857 1.707
S30 6.001 5642 5.642 1.767
S40 23.298 26.746 26.746 1.466
S50 59.304 59.808 59.808 1.976
S60 242.512 57.350 257.566 2971
Mix1 0 0.01 0.01 1.744
Mix2 24.004 24.316 24.316 1.79%
Mix3 5.648 5492 5491 1.683
| + Measured Values -~ -~ Reiner-Riwlin Equation ‘
0.2
0.15
£
% 04 y =0.008x
% R*=10.9823
o
e
0.05 ///‘
(@) et
0 2 4 6 8
Rotation Speed (rps)
| + Measured Values = = = = Reiner-Riwlin Equation ‘
0.2
045 //
E .
Z 04 £
s / y = 0.0142x + 0.0687
=3 ~ R*=0.9915
k5 z
0.05
(o)A
0 2 4 6 8

Rotation Speed (rps)

Fig. 8. Rheological test results: (a)S16 (b) S60
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Table 8. Packing density of each sample

Lable Packing density
GS 0.695
S16 0.645
S20 0.656
S30 0.644
S40 0.640
S50 0.633
S60 0.626

Mix1 0.662

Mix2 0.671

Mix3 0.683

3.3.2 MU E Olgg._} FS L= ES
Kreiger-Dougherty 2]
& 1A Y] Fog
4 Z(intrinsic viscosity) 2
Apo] Huli-go] F7Fgel wh
HolFErh 2 A3 A4

a

H ol (suspension) 9] F=

AWE g3 g 3
o

r_BL

2710, o] 4 9
Aot 7HaTh A

A=
weets] JEE o

Q2 0'1)1'

™

e

5642

ab7] slaf AlHlE

2 Z4stel Agsgh

n=mny(1— %)7 e @)
o71A i mEEEY] A 23y ARE Aol
o) it BHAE [ RAYRE P noFow

skl 258 gk Rl FoR8(0)E

Table 4] ¥lg] 2 F-5] 042 AAAL Refdate] &
AU, & A AT A%E A8T F ok
Table 9. Prediction errors
Label Predictive Experimental Relative
Value Value Error(%)
GS 1.640 1.818 10.87
S16 1762 1.674 -5.01
S20 1731 1.696 -2.06
S30 1.765 1.762 -0.18
S40 1777 1.466 -174
S50 1.79 1.976 9.83
S60 1.822 2971 63.04
Mixl1 1716 1.740 142
Mix2 1.693 179 6.22
Mix3 1.666 1.633 1.33
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Table 10. Absorption rate of each sample

Label Absorption(%)

GS 259

S16 2.32

S20 1.97

S30 1.93

S40 349

S50 350

S60 7.26

S100 952

Mix1 1.83

Mix2 297

Mix3 433
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Table 11, Plastic viscosity measurement considering
water absorption
Label | Yield stress Plastic Relative
viscosity Error
S60R 57.3 Pa 1.81 Pa's 2.61%
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