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Fig. 1 Large-scale cyclic shear tester



Wi AR

2026 4F 5454 A5 13

®1 KB MRERYIEIER

Table 1 Basic physical property index of materials in tests

Mt 1.79 6.3 2.81 7.59 249 50.9 26
W 1.83 6.5 050 220 - - -
it 2.40 8.1 230 1130 - - -
F2 WEULEBDEK
Table 2 Chemical composition of steel slag wp/%

WAr MgO ALO; Si0, CaO Fe03 TiO, MnO  Hls

W#EGSS) 129 87 265 340 129 06 12 32
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Table 3 Technical index of geogrid
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Fig. 2 Particle grading curve
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Fig. 3 Compaction curves of mixed soils with different steel

slag contents

KR, T HOLTZ 25" (BT, B A 60% AP
RE 5, IRE HA BRI rysy st . B2+
b 4 - 6 TEHIRGHAD-FHIRA L, SiE-
B HIRA H TR AT, T 2 FR A HE R £
TAS A £ FERHRCR . BRI R 4,
1.3 EYIRIESHERELE

ARG B ) B T B R AR BT DRI
S 2 MEESH, REHE P NI, B
Je W7 AR T T8 IE I L P HlA > R %E
+- 4 B T g AT, s A S R . R
Fher i ] R ASE AU TO0 o3 1) B VI g BT U1 AR, 25 pE gy
I E 2 N85 Y] 7 ) b A AEXFRYE, BT YIRS (K) 4%

K (D HE, BLJE (D)3 (2) i .
T +7T)

K, +K,
K= = R 1
2 2A (1)

poPu L[S S S (1)
2 2\4nS, 4nS,) 4nA\7r, 1,
K Ky, Ko, 71, 7 73990 2 55 VTR 2 R BTE) 0 e {5
A N YIRS R D1, Dy 7351004 2 AS859) 77 18] E Y
FEIE L S1, So 20 L 5 v 2 ARSI A T A S
ity 1] L TR

2 ARt

2.1 HENKE

&l 6a S 7E 400 kPa '8 [w] i 3 2544 T, A [A) 4 i
BAEXHRA 81N 7 5 B, T A1 R [R A
BHEA A 3 230 55 DI g Bl 5 U0 FS 1 K
MK, HE—EERSTV%. 5L, 3k
(3 AT LA R AR S Y0 g, o 40% 198
BB A LRSI i 83, 297 143.9 kPa.




f

WAL ey R AN RA L UEIR T bk Ak

a Wi Bht=3:7
0 5 10 15 20 25 30
B/ mm

400
350F
300

]
& 250

—a— FIKEIY
—o— HIKE12%
—a— FKER15%
—v— FKHE18%

= 200
= 150
100

50
b. i - Fit=4:6

30 40

0 10 20
9IRS fmm

400

350F
300
]
& 250
= 200

= 150
100

50

c. Wil Bht=5:5
0 10 20 30 40
B RS/ mm

K4 ARJEE KRG T BN - Ui A% o & ih 2k
Fig. 4 Shear stress-shear displacement relationship curves for

different moisture content conditions
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Table 4 Experiment scheme
T =
T-1 30%SS+70%C 20, 30, 400 - 9, 12, 15 95
T-2 40%SS+60%C 20, 30, 400 - 9, 12, 15 95
HIRE T3 50%SS+50%C 20, 30, 400 - 9, 12, 15 95
T-4  60%S+40%C 20, 30, 400 - 165 95
T3 C 20, 30, 400 - 18 95
T-6 30%SS+70%C 400 5 9, 12, 15 95
p— T-7 50%SS+50%C 400 5 9, 12, 15 95
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Fig. 5 Schematic diagram of shear stiffness and damping ratio
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mixed soils with different materials incorporation
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Table 5 Comparison of cohesion and internal friction angle for

soil under different conditions

R TKEY%  BEjckPa  EEHE S/ ()

9 117.8 27.9

30%SS+70%C 12 92.6 26.9
15 513 24.9

9 108.7 321

40%SS+60%C 12 87.7 27.3
15 85.2 25.7

9 67.1 30.2

50%SS+50%C 12 433 24.1
15 39.5 19.6
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for the mixed soil reinforcement-soil interface with

different materials incorporation
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Fig. 13 Vertical displacement-horizontal displacement variation curves for mixed soils with different materials incorporation
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Cyclic shear performance of reinforced waste steel slag mixed soil
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Abstract: [Objective] To improve the engineering properties of clay and increase the utilization of waste steel slag
(SS), [Methods] geogrid reinforcement was employed, followed by direct shear tests, cyclic shear tests, and post-
cyclic direct shear tests conducted on steel slag-clay mix, sand-clay mix, and pure clay. The study investigated the
strength characteristics, damping ratio, shear stiffness changes, and displacement of the mixed soil reinforcement-
soil interface under various conditions, including different steel slag contents, vertical stress, moisture content,
and shear amplitudes. [Results] The test results indicate that steel slag significantly enhances the shear strength of
the clay-reinforcement interface, with improvement being more effective than conventional sand-modified clay.
The steel slag-clay mixed soil exhibited higher damping ratio and shear stiffness, suggesting better vibration
damping and energy dissipation properties. Among the various mixtures, the steel slag-clay mix with 40% steel
slag content demonstrated the best shear strength, damping ratio, and shear stiffness. Additionally, the shear
strength of the steel slag-clay mixed soil increased after cyclic loading compared to pre-cyclic direct shear
conditions. The results also show that moisture content has a more significant impact on shear strength, shear
stiffness, and damping ratio than vertical stress and shear amplitude. [Conclusion] The steel slag-clay mixed soil
exhibits improved damping and energy dissipation properties under cyclic shear loading. The experimental findings
provide a theoretical basis for using steel slag as a substitute for sand to improve clay soils.
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