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Research on application of full-closed steel grid frame in expansive soft rock
roadway support
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Abstract Deformation fracture and instability of surrounding rock occur easily in expansive soft rock roadways
due to its high clay mineral contents. Under the hydraulic action and high geostress the clay minerals will show a
strong hydrophilic expansibility and a weak resistance intensity. A case study combining with situ conditions of
main haulage roadway in Xiaotun coal mine was performed. After geological surveys field observations and
laboratory tests we find that the seepage action weathering action slaking durability and clay mineral contents all
are reasons contributing to the deformation and instability of roadway surrounding rock. A combined support
system of Full-closed steel grid frame + Wire mesh + Bolt + Shotcrete/Pouring concrete is put forward in this

paper. The superiorities of the full-closed frame design are demonstrated and the spacing between frames as well
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as the length of the bolts is optimized by numerical simulation. Meanwhile catchpit is adopted to govern the
water-inrush of roadway floor successfully. Finally the full-closed steel grid frame-oriented combined support
system effectively control the deformation of surrounding rock therefore has a reference significance to similar
expansive soft rock support engineering.
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Fig.1 Deformation of main roadway in Xiaotun coal mine
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Fig.2 Diffraction pattern of the rock samples
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Table 1 Mmineral composition content of three kinds of rocks

%

31.26 18.66  21.53  12.01 16.54 — —
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Fig.3 Scanning electron microscopy analysis
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Table 2 The slake durability index of three kinds of rocks

/g /g /g /%
531.52 440.63 419.36 78.9
458.82 436.73 409.59 89.3
522.11 512.01 510.10 97.7

224

3
Table 3 Physico-mechanical properties of different rock
groups
/3 / / /
(€-cm ) ypa wmpa MP2 (T Gpy
2.21 15.65 1.82 2.10 3429 438 0.35
2.47 19.10 2.30 3.55 39.34  8.80 0.28
2.64 2430 2.64 3.82  40.40 11.05 0.26
2.66 3948 3.52 4.60 4229 2520 0.22
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Fig.4 Comparison of displacement distribution between with
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Fig.7 The finished products of steel grid frame

400 mm( 100 m)



A

* 3398« 2017
|
i iy } |
AR ARV Iy
X \\/X\/T\/KVK% KLAr/, 7

[ [
[ [
[ ]
Lol
ANV NN AL s
/ v

ﬁ SN —
1 EhR —

/ Ay
NN
A AN A A A A AN AV AV A ANVANDN S AN \\\\\ \\ | |

/ / / / / / / / //\//\ />\ /\ /)& /x /x NN N VN N Y
8 ‘ V}
Fig.8 Numerical simulation of steel grid frame spacing and | ( ) |
anchor length ¢

| 1 |

4
Table 4 Numerical simulation for supporting schemes
/mm /mm
Al 400 2 800
A2 400 2400 v
—

A3 400 2200 |
A4 600 2800
As 600 2400
A6 600 2200
A7 800 2 800 .
A8 800 2400 10
A9 800 2200 Fig.10 Flow chart of process of steel grid frame reinforced
shotcrete support engineering
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Fig.13  Support effect figure of full-closed steel grid frame
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Fig.12 Drainage by using catch pit
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