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Effect of Stainless Steel Slag Content on Cracking Resistance of
Alkali Slag-Stainless Steel Slag Mortar

ZHANG Hua', FU Dabao', WANG Benjun’, JI Tao’

(1. Fuzhou Planning Design and Research Institute, Fuzhou, Fujian 350003, China;
2. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract: The use of stainless steel slag in alkali-activated cement plays an important role in its re-
source utilization. Calcium oxide, sodium carbonate and water glass are used as composite activators,
and the total alkali equivalent is fixed at 6% ( the alkali equivalent of calcium oxide and sodium carbon-
ate is 4% , the alkali equivalent of water glass is 2% ). The effect of stainless steel slag content (0% .
10% ,20% ,30% and 40%, the effect of the mass ratio of stainless steel slag to the summation of slag
and stainless steel slag) on the compressive strength, flexural strength, splitting tensile strength, strain
of interior steel ring, circumferential tensile stress and cracking resistance of alkali-activated slag-stain-
less steel slag mortar ( ASLm) is investigated, and the crack resistance of ASLm was characterized by
crack resistance evaluation index A_(t). The study found that with the increase of stainless steel slag
content from 0% to 40% , the compressive strength, flexural strength, splitting tensile strength, strain of
interior steel ring and circumferential tensile stress decrease, while the cracking resistance first increases
and then decreases. When the content of stainless steel slag is 30%, the A (t) of ASLm reaches the
largest, i.e. , the crack resistance is the best.

Key words; Alkali-activated slag-stainless steel slag mortar; stainless steel slag content; strength;

cracking resistance evaluation index; cracking resistance
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Tab.1 Chemical composition of slag and

stainless steel slag (unit:wt%)

e Emisy Si0, Fe,05 MgO ALO; CaO  Cr,05 HiAlh

B 31.59 1.13 5.85 13.99 39.91 0.15 7.38
AENIE 21.26 3.76 5.88 5.83 56.82 1.39 5.06

(3) 2kl SR I JE T 3 R bR R AT PR A
A7 180 FrifERD , BARPEREFE bR LR 2,
® 2 AR HMEALIER

Tab. 2 Technical indexes of standard sand

A H Si0,/ % Bede /% P&/ %

80~100 =98 <0.4 <0.18
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(1) Z NS COK VIR 38 B2 45 50 7 ¥ ) GB/ T
17671—1999,?@%}{—‘]‘%{ 40 mmX40 mmXx160 mm
9 ASLm B AFEFEAT BT B9 B2 I 3K, 43 51) 0] 3K
3/7/14/28 d W B BT FITHT o8 E

(2) ZMBHLIE ASTM C496/C496 M-17{ Stand-
ard Test Method for Splitting Tensile Strength of Cy-
lindrical Concrete Specimens>ﬁ?ﬂ%ﬁ’ﬂé 100 mm 5
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(3) LA PEREI Ty ¥

AHIFFE ok B A SCk M b A AR Y

* 3 ASLm WIEALE (BfI:kg/m*)
Tab. 3 Mix proportion of ASLm (unit: kg/m®)
4151 AN LR KB Ca0 Na, CO, FrRifERD Aok
CN4W2-0 0 571.35
CN4W2-10 57. 14 514.22
CN4W2-20 114.27 457.08 85.24 24. 39 46. 16 1350 251. 63
CN4W2-30 171. 41 399. 95
CN4W2-40 228. 54 342. 81
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Fig. 1 Schematic diagram of annular part restraint device
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Fig. 2 Effect of stainless steel slag content on compressive strength and flexural strength of ASLm
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Fig. 3 Effect of stainless steel slag content on splitting tensile strength of ASLm
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Fig. 5 Effect of stainless steel slag content on circumferential

tensile stress of ASLm
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coefficient of ASLm
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Tab. 4 Evaluation index of cracking resistance of ASLm

with different stainless steel slag content (unit; d)
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