10

15

20

25

30

35

40

m E ﬂ H iE -x.- E ﬁ http://www.paper.edu.cn

ol

ZEHEYIY R E T ER RIS

e, FRERER, BLgig, =R, e
gl. dogooooooooooooo g 7300000
2. 0000D0OD0bobobobooodo gda 7300000
3. 00000000000000000000000000 7300000

WE: PN EEEE I LSO A %, B AME A, B A
KR EERRAE s JEBA IR BRI AT KUk R Ihsas, W90 & ek mm bk, bt
FTRAE ST B IR EREEAT = A 1 T8ens, WFC L am A . SeIR e R B AR
BEPE S I AP R ST TREE D APTBT SR . B HEE O, Pu k. R ThAE
FE, FIELBCE SRR, &R R IA R 40%I, HUXAE TR 2-3 1, PimimeE
JIATHR S 3-4 £, T 40%)5, IREIEES T, bS8 E SR, FREFEMNES
BEWK, PUBY R RN,
XEA: PR, TREMX; KERK; RuE; BeEnE
hESAS: TU4

Experimental resear ch on slope protection and soil
reinfor cement for moss

ZHAO Haiyan', GUO Ronghui’, DUAN Yutao', ZHANG Haotian', CHEN Wenwu'”

(1. College of Civil Engineering and Mechanics,LanZhou University,LanZhou 730000,China;

2. College of Life Sciences,LanZhou University,LanZhou 730000,China;
3. Key Laboratory of Mechanics on Western Disaster and Environment, Lanzhou University,
Lanzhou 730000, China)

Abstract: On moss slope of Xiaguanying ancient city as the research object, in Yuzhong County
of Lanzhou City, based on field investigation, this paper studied moss growth environment
characteristics; selecting a representative natural slope for wind erosion, rain erosion test in order
to research the capability of mossy slope resistant to wind erosion and rain erosion; taking original
state soil samples of local for soil test indoor to study the strength characteristics. The
experimental results show: moss can significantly improve the loess slope stability of anti-wind
erosion, anti-rain erosion capacity and shear strength. The greater the moss coverage, the stronger
the ability to resist wind erosion and rain erosion when pared to the slope without moss, moss
coverage reached 40%, anti-wind erosion capacity can be increased 2-3 times, also resistance to
rain erosion capacity can be increased 3-4 times; more than 40%, the increase rate will decline.
With increase of the moss-covered, undisturbed soil samples significantly increase the cohesion,
also the shear strength of the overall increase.
Key words: Shear strength; arid areas; soil erosion; erosion modulus; moss coverage
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Tablel Simulation rainfall test compositions

BB Y ST F# /K 5 ml/min PE7KH [ cm
0% 45°, 60°, 72° 500,1000,1500 50,100
40% 45°, 60°, 72° 500,1000,1500 50,100
88% 45°, 60°, 72° 500,1000,1500 50,100
95% 45°, 60°, 72° 500,1000,1500 50,100

ARAFH & S8 5 5K B AR B 7 RO OR R n B 1. &l 1 mTgn: A EERE R E S
I TR T AE T . B & SE B de B RO IR, KBk 1 20 LA BB PR . KR/
T 1000ml/min, 7 5 51K B 88% 1 # B 1] LU BAT # BE 7 o 1T DU ThRE 038 i 3-4 1

i B o R, 7 i P A B v BT (Y RN PR E D TORRAR O, 247 i R i
40% ), B o B v 2 SR B TR PhAE AT, (B RIRTHRCRAN &,

FEE S R MRS, BoKmR. FoKE . SO A th o e i R dheg . &
MR SRR, PR, B 7K e BEROR K i ™ E o 55 SBCTHT ) o 6 i
BUR, BB KR PR R K R R BRI IR PR, A B s R m, PRk
R R B, TR ST, & 8HE R 5 e 3 35 A BT T g
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Fig.1 Thereationship between M oss cover age and soil erosion per centage
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Table2 Combinations of wind erosion experiment
B WFE N SRS
0% 30cm,50cm,100cm T EINIE, SRR 45° 10min, 20min
40% 30cm,50cm,100cm T EIE, SR 45° 10min, 20min
88% 30cm,50cm,100cm T EINE, S 45° 10min, 20min
95% 30cm,50cm,100cm T E I, S 45° 10min, 20min
90 HE 2 AR S EAA RN S T LI PR T, BEAE B S RO, PUXREE

JiEsE . MBS E SR, 2 E SR AR 95%I, MUK IRAE Sy AT 2-3 .
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Fig.2 Thereationship between M oss cover age and sand mass lass
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Table3 Therelevance of moss cover age and sand masslossin different combinations environments

ENGIHERZEZ NS FHIRTTHE FHR R HL
K2 30cm, A A TEE, KES 10min y=-0.5503x + 80.235 R2=0.9889
KFE 30em, AAITEHE, JKES 20min y=-0.6457x + 92.057 R2=0.9995
HFE 30em, A7 45°, XU 10min y=-0.3871x + 65.279 R2=0.9692
HFE 30em, KA 45°, XU 20min y=-0.5758x + 76.245 R2=0.9367
KFE 50cm, A A TEE, JKES 10min y=-0.5539x + 74.119 R2=0.9972
KFE 50cm, A A TEE, JRES 20min y=-0.5599x + 77.156 R2=0.9953
KAE 50cm, KA 45°, XU 10min y=-0.4825x + 58 .4 R2=0.9565
HAFE 50em, A7) 45°, XU 20min y=-0.4597x + 65.374 R2=0.961
KFE 100cm, XM EE, XHES 10min y=-0.5054x + 59.826 R2=0.9928
KFE 100cm, XM EE, XHES 20min y=-0.5271x + 61.821 R2=0.993
HAFE 100cm, X1 45°, KA 10min y=-0.4423x + 50.908 R2=0.9608
AFE 100cm, A JH] 45°, KU 20min y=-0.5271x + 61.821 R2=0.993

M3 3 TR AR AR WU KRS ERT, S5 50 7R E
ZIAAFAELE AR SGR AR, AR R KT 0.93, RUIMCIEIRGF . bl L, #HEEReEd
R v B I O BURVIRRE 7 o 0065 1 8 i P S P ERD IR AR P B 5 R it 2t 3. ol
B 3 A, AR R S BRI i SR ME AR O, MR R EEE T 0.989, HASRPEIR K. WL
& BEAE BT e T R I DTV RE 0 7 T TR AR K

BRI R BRARAE K, Mk REFERZ IR, FTL S S YA 1R IR
TRKREN" s B AU S B AN A B 2 8 T s B e @ b, (R B
83 i Y A 390 T A P R I 52 B W K e R AT 98, i DA HL 52 422k sk P58 MR P 00
PAT 5 B o T 32 BRI A B B, RERE TR . HK, HEER AT A, PRI, I
FEARMR, HEERPRXT M A AR RE R VR, I 28 B AR 17 R KRS T AR k. 25 6
25 Kz e R 3R e e I AR, M0 SCA  E RI T R R IR, AR KU BRI 4R/
TIURL A 2 E 2 [ W BN N S5 Tt 2 H A/ IS By - BT DA B D0t 2 v o 3BT )
PO MIThEE S AIRZIRIE R .
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Fig.3 Thereationship between M oss cover age and er osion modulus
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Fig4 Loessshear strength of different moss coverage
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£ 4 ZA LAY EIRR
Table4 Physical indicatorsfor each experimental group
SRR AH " T AEXT iz T KRN T FLBREL
g/em? g/cm? =R 0.075mm 7 & 0.005mm & 5
=l 1.64 1.53 2.73 53.12% 6.9% 0.78
P2y ey =] 1.48 1.38 2.65 57.73% 8.5% 0.92
R AERE 1.44 1.34 2.65 65.00% 10.7% 0.98

B R S  HR AR A X R, B LR TR, TR R T s
IREEH, KRORLIABESE (R FRHS, MEL P O RRL L, XL AR5 R P, - IOk
RS . RRLECE TR ME R, ORISR BEASA LIS R, F
Mok IR T AR TR T 2 O BAE T /. K 4 TR S Rk, —E s mmh
SREML, WS BB, FUAE 0 m R BRIk,

o P B 19K/ 5 2 B P s AR IR 2 ) O A FE PR 5 R ). 0K
WL, BRSO SR bR, WP R . R 4 T, VLA EEE 2 1 SR AR ISR
SR, LA AR R

LRI R, RO R . TR MR, FUR AR,
A BB R G AR IS OB S RE, R T R P MR R, B A5 R AL
R RIS . T S S S A WUR R T R, T DATE & 82 7 BT
b SR B i AR R, AR, KR R R A KR AU K B
T, SRR A VR PR R A R P R A
3 &

(1) 33T 2 4 25 Bl T A X R S0, R 25 B L 7 3 B 3 E BT O R,
b FOR AT T P AR5, LR F AR 2 BE A0 36 R UM 5 o S BRI 3 TR,
SRR AR 5, 20 8 26 1A B 40%DAJE, HOR AL Iy TR R 2-3 £, U g ST
R -4 fE, KT, ETRE TR LEEHX, SEEmERkt. wests
LS T AT BAHIMER] .

(2) MR SR IR TR TR R S R . SR AR L d
BIRRAE, FIRMIE A IR RS, HE RS, R, R
FIHOFR R 55 KRR o B DDA, S BRI A K B RE R B 2 O R R A B, A
TR R T # LT3R .
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