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Abstract: The reinforcement turf is a form of slope protection combined with geotextile and grass. It greatly improves the
strength of ecological slopes and ensures the ecology and has a wide application prospect. Taking the bank slope protection of
silty sand in Tongfu embankment in Heilongjiang Province as an example, the field in-situ tests on 3D reinforcement
eco-structure for slope protection and laboratory experiments on the mechanical properties of reinforced soils are carried out,
and the mechanical effects are revealed. The experimental results show that: (1) Compared to pure vegetation slope protection
and slope protection of surface covering by sunshade net, 3D reinforced turf structure is the most effective for soil
reinforcement. The geotextile mat can help vegetation roots to form a good reinforced layer on slope surface, and the vegetation
root system helps geotextile mat to be more closely combined with slope soils. (2) The effect of reinforced turf mainly increases
the soil cohesion, but has little effect on the internal friction angle. In a growth period, the root reinforcement effect of
herbaceous vegetation is concentrated at the depth of 20 cm below the ground. (3) The effect of soil moisture content and root
content on the shear strength of root-soil complex is obvious. With the increase of soil root content and moisture content, the
shear strength of root-soil complex increases firstly and then decreases or remains unchanged. For the shear-resistant roots, such
as tall fescue, there is an optimal root content and moisture content to make the soil strength be the highest.
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Fig. 1 Drilling shear apparatus and its testing principle
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Fig. 2 Field shear tests on reinforced soil slope
P RMEE Towa BhFLITTIRIE AN A2 2547
BEAT AR SR EAES o R KRB SRR 2 2B IRE 50
em DA B AR, Rl SRR A B ARG S, ¥
BIYNRIGACZ AL 1, A BT U1k MR
INEAIRIE S5 /g, FF4ERF 15 min B 1A], HAR %
JIRYERFI ()24 5 min, FFiAF [ 450 18] 5 LA 2r/s 1)
SR e Sl AR I AN BT Y) A0, Mg R A R 4
AT AR BTBTSRE, MR & Som b fh 2k, 3RS
ANTEIAR FEE T B4 S 5 A o 3 AP X R 5 0 R o P 4
f (K3,

SHFEHR S1/kPa
10 15 20 25 30
0 T > A )
5 L
o 10}
BIs|
B ool
25}
30l
(a) FEHFR I BERBEA I
STy EEEsas ()
Js w19 a2 25
5 L

Eist e =gt
i —eo— ZifH B
o0t . mmm
—— MR

30l
(b) PN BEH A BER AL

E 3 TEHFEAR TRALENF M RMEREE L
Fig. 3 Curves of mechanical properties of soils with depth under
different slope protection methods
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Fig. 4 States of soil sample before and after shear tests
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Fig. 6 Effect of moisture content on shear strength of root-soil
complex
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Table 1 Test schemes for direct shear of remolded reinforced soils
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Fig. 8 Effect of root content on shear strength of root-soil complex
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