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Experimental Study on the Properties of Cement Mortar and Concrete without Clinker Cementitious Materials
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Abstract; Slag, fly ash, steel slag, iron tailings powder, slaked lime, desulfurization gypsum, etc. , are applied as raw materials to
study the preparation of non clinker cementitious materials and the properties of mortar and concrete. The experimental results indicate that
the standard consistency water consumption of non clinker cementitious materials is between 28. 5% and 30. 5%, and the initial setting
time is greater than 150 min, while the final setting time ranges from 200 min to 460 min; The type I non clinker cementitious material
without adding cement is used. The general mortar with high steel slag content has a higher early compressive strength, and its special
mortar also has a higher compressive strength that can reach 50 MPa at 56 d; P - I type Portland cement with no more than 5%
cementitious materials is a Class II non clinker cementitious material. The compressive strength of general and specialized cementitious
sand with low steel slag content and high gypsum content is relatively high. The compressive strength of the superior group’s special mortar
can reach 35 MPa after 28 d and 45 MPa after 56 d; The concrete test was conducted using a cementitious material ratio with better
mortar strength. The concrete without clinker cementitious material showed good workability, and the compressive strength at 28 d met the
strength requirements of C20-C25 concrete, while the compressive strength at 56 days met the strength requirements of C25-C30
concrete.
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Table 1 Chemical composition of raw materials / %

Ay Si0, Al,O;  Fe,04 CaO MgO SO;  Loss

Wit 31.70  15.81  2.49 3579 9.57 0.43 1.05

WK 45.33 0 34.51  7.44  4.89  2.53 0.94 0.38

s 32.18  6.95 37.49 10.83 5.33 2.14 1.65

BRER  33.24 6.8  34.52  10.78 5.27 2.69 1.92

WA 6.67 0.88 0.06 39.24 0.58 41.27 9.74
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Table 2 Composition of Classl Clinker—free cementitious materials

/%

Wi R BRI

g s K il KRR

MI-1 — 55 15 10 10 2 8
M2- 1 — 55 15 10 8 2 10
M3- 1 — 60 10 10 10 2 8
M4- 1 — 60 10 10 8 2 10
M5-1 — 45 5 35 5 — 10
M6- [ — 55 3 28 2 1 11
M7-1 — 52 5 27 4 1 11
Mi1-1I 5 55 15 10 5 2 8
M2-1I 5 55 15 10 5 — 10
M3-1I 5 60 10 10 5 2 8
M4-1I 5 60 10 10 3 — 12
M5-1I 5 45 5 30 5 — 10
M6- 11 3 55 2 27 1 1 11
M7-1I 5 52 3 27 3 — 10
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Table 4 Mix proportions of concrete / (kg/m?)
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Table 4 Water consumption and setting time for standard consistency
of clinker—free cementitious materials

Z Vi AR R BESE N 1]/ min

%5 K/ % W 2854
Mi-1 28.9 175 295
M2-1 28.8 216 342
M3-1 29.5 156 220
M4- 1 29.2 224 272
M5-1 28.7 242 484
M6- 1 28.6 208 425
M7-1 28.6 213 437
Mi1-1I 29.9 164 283
M2-11 29.7 192 298
M3-1I 30.3 143 208
M4- 11 30.0 197 256
M5-11 29.4 247 498
Me6- 11 29.0 215 436
M7-11 29.2 229 458
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Fig.1 The comparison chart of general rubber
sand flowability
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Fig.2 The comparison chart of flowability of special adhesive sand
2.3 KRAIERE
2.3.1 EMRRE

&l 3 AR ek EE M B 3. 28 56 d i
T 8 EcRb s B A X Le L, B 3. 28 56 d i
WG, AP A B e 5 B R B A o B S B K Y
e

M3 F28 d WA, 1 2 ToBRkI BE AR
T R e TR SR B A, T L 2 T R B A
Ak T B IR A BT R R DU AR X B, L 56 d
WBHIRE, 1 8 T0BVBHIEBE A BP0 55 B W 2 T
11 2R TR BEAT B, AT 7 A 1 11 S ok}
JECEE A Ht 1 120 5t A R 5 AR A 3 2 i PR R i vh
C,S. C;SK CaO, MgO ZEH ALKk = E T A
AAMRETD, N A KR TR, i
FHEARHE, BB PR, MK Je KA R 2
PR RE R E T, XHEKUER I A SRR TR A
KRR

1%
18- IES
149145
<
a
=
H
i ]
2 )
M7

BB/ MPa

BUH G /MPa

<

= N

= | = 12:-3d e M%-3d
B[ e 15284 . ni—is d
ii 4 [ 2k-56d & T12%-56d
Bar

iy
(d) HifrsgfE
B3 iE AR EX L E
Fig.3 The Comparison Chart of General Rubber Sand Strength
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Fig.4 The comparison chart of special rubber sand strength
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Fig.5 The comparison chart of concrete slump and expansion
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Fig. 6 Comparison chart of compressive strength of concrete
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Fig.7 The SEM images of each group of concrete cementitious
materials after 28 days of hydration
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