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Road Performance and Solidified Mechanism of Solidified Shield Muck

LI Chao', GU Lin-lin'*, XIAO Tian-chi', WU Gu®, WANG Zhen’ , XUE Dan-xuan®
(1. School of Safety Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Nanjing Fiberglass Research & Design Institute Co. , Ltd. , Nanjing 210012, China;

3. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;

4. North China Municipal Engineering Design & Research Institute Co. , Ltd. , Tianjin 300074, China)

[ Abstract] In order to investigate the feasibility of applying solidified shield muck in road construction, the shield muck from
Nanjing Metro was taken as the research object, and the green polymer composite curing agent developed independently was used to
solidify the shield muck. The impact of the curing agent dosage and maintenance age on the road performance indicators of the shield
muck was analysed using various tests-unconfined compressive strength, direct shear test, California bearing ratio (CBR), resilient
modules, and freeze-thaw cycle test. In addition, the micro-characteristics and solidification mechanism of the solidified soil were
investigated by scanning electron microscope and X-ray diffraction. The results indicate that the composite curing agent can effectively
improve the strength of solidified muck, and with the increase of curing agent dosage and maintenance age, the strength of solidified
muck also increases. The CBR and resilient modulus of solidified shield muck substantially improve as the dosage of the curing agent
elevates, and the solidified soil can well meet the requirements of the Specifications for Design of Highway Subgrades (JTG D30—
2015) and Specifications for Design of Highway Asphalt Pavement (JTG D50—2017). The freeze-thaw resistance of shield muck is
poor, while it can be effectively improved after curing treatment. The strength loss and mass loss of solidified soil are less than 20%
and 1% respectively. The anti-freezing performance indicators meet the requirements of the specification. After the curing agent has
been added to the soil body, the polymer components will absorb water and dissolve, creating a static chelating effect with the mineral
ions in the soil, initially reducing the water content of soil and promoting the agglomeration between the soil particles. Meanwhile, the
other components of the curing agent generate hydration reaction to form hydrated calcium silicate gel, ettringite and other substances to
fill the internal pores of soil, making the soil structure denser and greatly improving the strength.

[ Keywords] shield muck; composite curing agent; road performance; anti-freezing performance; solidification mechanism
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Table 1 Physical property index of shield muck

s - FokE HmE
\\ 4 :E 9 \E v 9&‘
LS T#%) o e R SRR

-3 /(g cm 3 w; /% wp/ %
p/(grem ™) py/(grem™) /% /% /70 p/ 70

WY W

A 2H B8/ %

A%k > FPRLO0.075 ~  KPRLO0. 005 ~ iy A

i,
2 mm 2 mm 0.075 mm <0. 005 mm

1.82 1.22 48.61 19.28 33.76 18.22 15.54

1.95 1.39 43.75 36. 44 18. 42

100

80

60

40

ANF IR TR 5%

20

0
10 000 1 000 100 10 1
HLFR/um

B JE e R it £
Fig. 1  Gradation curves of particle of shield muck
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Table 2 Main mechanical properties of shield muck
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