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Strength characteristics of sand treated by magnesium oxide
activated granulated blast furnace
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Abstract: Sandy soil is a common geotechnical material. To satisfy the mechanical and environmental
requirements in engineering, the granulated blast furnace powder (GGBS) as a solid waste discharged by steel
industry could replace cement as a soil curing agent. In this study, GGBS was used as curing agent and
magnesium oxide (MgO) was used as stimulating agent to reinforce the sand. The influence of curing durations
(3, 7, 14, 28, 56 days) and the mixing amount of curing agents (8%, 10%, 12%) as well as the amounts of
magnesium oxide (0%, 5%, 10%, 15%, 20%, 40%) on the strength development were analyzed. The results
showed that under the same amount of curing agent, the unconfined compressive strength (USC) of cemented

sand has no obvious relation with curing age less than 7 days. However, when the curing age was longer than 7
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days, the longer the age period, the higher of the sand soil USC. Furthermore, the amount of curing agent is
positively correlated with the unlimited compressive strength of sand. Finally, although magnesium oxide
dosage could promote the improvement of the unlimited compressive strength, excessive magnesium oxide
would inhibit the increase of the unlimited compressive strength in sand.
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Fig.1 The particle size distribution curve of sand
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Table 2 MgO-GGBS stabilized soil mix design and test

scheme
g MEOF GOBSE o wmd
®/% ®w/%
B10-MO00O 0 100 1.6 10 3.7.14.28.56
B10-MO05 5 95 1.6 10 3.7.14.28.56
B10-M10 10 90 1.6 10 3.7.14.28.56
B10-M15 15 85 1.6 10 3.7.14.28.56
B10-M20 20 80 1.6 10 3.7.14.28.56
B10-M40 40 60 1.6 10 3.7.14.28.56
B08-M20 20 80 1.6 8 3.7.14.28.56
B12-M20 20 80 1.6 12 3.7.14.28.56

/5 B S 100mm Y B AR PVC KL B, o 4 #1743
J2 5 5 I R4 HE B A

4) B FE A (20£2)°C A X 25 SR BE 95%
DL b BB o TR 2 AT BRE SR, 1 IR 4 2 M N 0
W15 B

5) WA S, o FH iR A S RO R B i L
F, BRI RE 5 o I X R R AT O 0 BR Bt R A
b1 R7

2 HEHER

2.1 FIPWHEARTEE NG

[ 4k 4= 19 UCS B % 191 19 A2 A B Qn 1 2 R
2 E AL SN T 3 d B IR EE R K UCS 20 8
0.25 MPa, 7E55 7 X, it A il #E 19 UCS{H ¥ /N T
1 MPa. FfifE S SBIR, SI1h 14 d At L, 8
hn MgO 1 [ 4k 77 38 BE UCS 1 K B % , UCS K F
1 MPa. ME 207 LA H, 43 d 379 B B10-M20 [
1+ W 58 AL R 0. 11 MPa, T F2 87 255 7 K, ik
FEUCS K 5 0. 47 MPa, 24 % i} 6] 2] 35 14 d B,
WFER UCS 2 2. 3 MPa.

EFP 28 dJ5 , A MgO 2 5 fk + UCS 1)
AL G B 7E 2. 85~4. 77 MPa Z [i] , B10-M 15 ik (1

DTN Spewwa "
EH2 ARAFHHRETERENTLSESR

Fig.2 The UCS of cemented sand under different curing time
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