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Abstract ; Plant slope protection measures play an important role in the improvement of loess slope stabil-
ity and the restoration of ecological environment. Here, the shear strength of undisturbed Robinia
pseudoacacia oot composite soil was measured by a large direct shear device, and the reinforcement
effects of Robinia pseudoacacia root system with different growth years on loess slopes were analyzed by
the geotechnical engineering numerical calculation software FLAC3D. The results show that the plant
roots can improve the shear strength of root composite soil significantly because the root system plays the
role of reinforcement anchoring in the soil, and the shear strength of root composite soil conforms to Mohr-
Coulomb strength criterion. The shear strength of root composite soil increased with the increase of root
growth years, the cohesion ( ¢ ) and internal friction angle ( ¢ ) of 3 —7 a Robinia pseudoacacia un-
disturbed root composite soil were 44. 46 — 88. 91 kPa and 23. 89° — 28. 85° respectively, and 7 a
Robinia pseudoacacia root composite soil had the highest shear strength, its ¢ and ¢ were 211% and 31%

higher than rootless soil respectively. Plant roots can strengthen the loess slope and improve its stability,
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make it less prone to displacement; however, due to the shallow depth of the soil reinforced by the

Robinia pseudoacacia root system, the reinforcement effect on the slope is limited. Compared with the lo-

ess slope without the planting of Robinia pseudoacacia, the improvement of the safety factor of the 7 a

Robinia pseudoacacia root system on the slope stability was only accounted for 9% . The research results

can provide a technical support for the design and construction of control measures of plant slope protec-

tion such as Robinia pseudoacacia.

Key words: plant root system; loess slope; root composite soil ; shear strength; slope reinforcement; sta-

bility analysis

1 sHs

Bifi 77 ] 5 22 () 2 i, 76 B 4 1y i Bl X 9%
VR e RN R AR At 15 il 1 oA R i N T3
AR, H R R DX PN S R B, PR
TEH B EH T AR N 55| &
MR ICE 1 T K R S IEEIL h E
55, A BRI Y I, SR TE I 3
[T i, 4 e 30 3 R P, %o i DX 1Y
AIRREL R AR S E B B IR B B L,

AHAR T 70 T A v 23 P L AR P4 L o iR
K R WA e S AP i, A B A S
it , 3z FH AR 0 A 2R Jon A el 17 2800 14 A7 300 39k [
45, BEn] LA B3 B 42K, et 5 i3 H AR
B E AR, A RA TR A AE S50, BT A
FE D Y LR A AR W — B AT 2 A RO A B
WP 1976 4 Wu 210V Fi1 1977 4F Waldron'" 1
IR — FEAeEe Ry HEhl, S s ddhar 17 AR 3G 9 4 Y o
URABSARY 2 TN B, BE S N A R
THYIP AR AT T HIE 556 R R 505,
Zhu 215 R SR AR K ST IR KL A
BT AR TR A AT, 5T TR R ARFIE X
SR VR SR P 5 A A4 BB S w g BT
S50 T HORRDE 25 R 2 IS5 M AR 22 5% 1A [ 45
YERR 2, B TR RIE A5 2R G XTR -5
B I 2 S e R A LB ; A sk U %
LIEE i YA R LRI T WESE, BR5T TR FE R AL
RWD F5 45 X} 4 UK B 5Y 5 B (%) 5% ma 7 ;5K 57 2%
AU DL R KRR TR RO RS RT 4, R
PR 41k 7 VA AT TR R T AR FE 5 AR F
SR 0 SR I TS s X 5 LR
T AR YN B2 P R TR G, 9T T SR AR
JEE X B AR 4y (8] - AN A FH 5

g LTk, HRixHR & P8y s B Y K2
DERMR R SHEMB MG £, R ANEN
RZVHIETHE SRR MAEEEFL KRN

I, XA FAE R TR AR R R # AL S, DA
SRAE R T A L JEORAR R AR S X s 3 [
VERIRIBRIFFEAR /D o Bl 25 0 A AT R AR 338 i, AR
FAWIRE 0 3 A A AR RN B s R A
Ak, T BT R JFARAR R 2 A AR KA 255 )
I, A fe e /s AR R LB , AT X
e VR . JIRRAE B b X A3 A )z .
THEA ARV | i v 5 A R A, e
TRV 2R 8 SRR K A 55 Sk 4k
7 ORISR AE R KR AE T 4 RN 2R K
AP BRI A SRR AR 3R 5 A AR, SR R R 4
YU A T R A T By o B R AR LR
A TR T R F 8 B A R DA
A 8 A v D b XA R R 0 38 [ ) A R
PRBEEE AR S
2 MetSJiik
2.1 #WR#HR

TR A SRAE A ST IR R 09 A KA
AT 2 B, RR A PR A K 0038 7E 8 a AT, It
Jo A R T TR R TR 2R g B
1 FH B AR B AE S T LA T 30 ~60 em IR VL Fl 2
A, BRI AR A AT R B 388, A R AN W ) T A K AR
REEAWIG R, Kt RAE T HA A M
AR R 3.4.5 17 a (RIFEAR R B A IARE
VERBEFEXS S, [l R AR T & AR 2R 4 SR A
TR 5 #r o

TR0 i FH B R SORIRRAR R 2 A AR
H BEPT 48 ik FH T A B X SR A8 N 1 b R 22 e K
FIFRIK PRI TE T 7K b 5 SE g0l H B
7 107°59'51"E \34°19'28" N, {EiX 5 vl A4 8 + 1 bk
b, F2021 455 H7 HRETFRE L ERALS
TARIRE, S T, SR AR B IR B I G R
60 cm &5 50 em WK IR, TEB AT B 4%, AR
J5 s 2 RAHEESTUNAL % . MR R A K
REERREME 1 FiR, IR X N B —,



S|

WA S AN A AR R Fo0d 25 00 sl (R 5 185

g Qy B (S22t &) W By A48 b Je o 26

W1,

x1 REXHELTHYEBHZERRSE

W/ %  HMR/%  SEPESEU % Ay

FHE/ (g om™)

TOKE/ D FERLE E/MPa JARME u

35.6 18.3 17.3 gl 4

1.61 14.7 5.1 0.4

2.2 HIRFAE

2.2.1 REig& WRAES HEEETIAR T
2021 45 H 9 - 12 H EVE LR MPBHE K 2F KA 5
S TR 2 5 (S5 KR BB 78 Jb 7K R Rk 24 52 ) A
KA S AT, R ZI500 — 1 R H B B BT AL
MR PR o . 39U = AR 50 em, RS
340 em, /i BT UIE AR, 5008 20 em,
syYInt, FBYPIE W, T 85 Y= 7 2 H T 1) A
Rl sy y) 7y 1R TR ) e 5 ) A
TR K BT 3 43 51 el R 5 T IO AL, 10
B UIHR KN A T

2.2.2 REHFE HEHRRES HRAEEE
BLEARH 50 em, 555y 40 em [IRIKE A, 260 1
BB I SR e R R A R R BT T = e 1)
AR, BB BT & b R, 263 RE TR
BN TSR, PR T T A 2 AR T 1A T
ARSI I3 T, 45 T 5000 g a5k i 5 X8
W, 7E L BT E Z BIFE 1 em SEAYEYI4E, ARG
SertihnEEE RN S, BRI 1.2 mm/min 39 57 Y1 E
SR8 YIRE A7, 24 89 1 g 3005 B8 BY i A%
KFN 15% i, 250, A BIxF 3.4.5 ] 7 a Bl
IR R A R T T 48 Uik 56, 4
TR, 1R TS 15 B Y R R R T B 4 B R
50,100 F1 150 kPa,

3 giR50br

3.1 REESLENMETEE

3 XA [ A A AT R A SRR RO AR R 2 A R
PUBTOR L HEA I, Pi BT 58 B 5 vk ) 1 i OC & it
DL BT B SRS R R AR KARBR A R Ih £y
BN 2.3 s, mE23 A0 BERIRAE A +
PRABL 5 5 B 55 3 1) B ) R PR AR OGO R A5 G B
IR — PEACSRFE TN ; JCHR B+ A 26 3R 1 RN BRI A
4354 28. 54 kPa F122.0° , RN[AAEFRBIBEAR 25 &
TARGFE 5 7 FN BE A% A 4 S AE 44. 46 ~ 88. 91
kPa Fi1 23. 89 ~28.85° 2 Ji] , R & £+ IR T B 9
FE B R FICAR - AR AP B8Y 5 B, I B AR &R AR K AR
PRAYIER MG, 7 a A fIRRAR R A AR HT 5T 54
FERK, FR T ¢ NSRS @ 730 LLICHR 11442

1 211% F 31% s ZEAR Z 0 L ARR IR AT,
7 HG PR B R A1 48 DR 4 R B, SR A R AR R ke
TAREA W AR AR

g s

g T

i
i

1 RIRREES LELH

3.2 REEHSH

8 2o X A [ A A BRI RRAR R AT 0 )
Hr, RN A R EARR R B AT LR 2. i3k 2
AL SR R AL S LR P R B AR (HRAR D <
2 mm) R (2 mm<H4E D <5 mm) FAHLR (HRA2
D >5 mm) 73 A 55 JEE 43 i A A AR BR 3 K R
FErP AR RIS IR B B R, 7 a A2 LE 3 a AR AR AN
MR REI R T 24 7. 6 7, 1M AR RUHLAR % 1 73 531 16
RTLY1AEFS A,

®2 FAREKERMBRASREZESH o/’

WRAEARK 7R AR HLAR

AEFR/a (D <2mm)( D =2~5mm)( D >5 mm)
3 45.7 34.6 6.8
4 65.6 37.6 9.2
5 115.3 45.1 20.0
7 392.9 67.6 41.4

3.3 IREX AR INEE

Pl 4 R AR E & LRSI DIROIR S AR diE 4
AT R R S E B IR AR R
A BT, BN H AR TR e B DI AR IR AR
XA BAT R BT 7 AR SZ B s T, AR R



186 KPR 5K TR

2022 4

5 AR Z AR G ) CHR AN LR Z WA K
AREXPAL RGN ) FIEESEE ) CHAR AR TE 15 R )
REEETT, AR LRI ) X BT BATHRBTAE A,
XM AR A B DA B B A e 99 56 B2 Y —
3, MHAX FR 4T B 5 B2 JOAR 28 AR BT AT 1, (9 Ik,

200 A7a%  e5ak *3ak

o BR+

v 4atE

8 58 i /kPa
8 2

xR
(=

S
(=]

50 100 150
1) B J)/kPa

B2 AREKERRABRREES LK
FRIE RS SRS SR B K R 2k

—-{ AT ¢
B4 WRREESTEITTHEEHRE

4 JAIBRAR S s R TS5

FURRAR Z X AR HA AR, 85 8T AR
Uy HREE , T HE 5 1 8 IR e e, S TXF
AT A= A BRI AR 00 8 b B i I R AT
TEANTHS A 347, R FH FLAC3D &+ TR A {E 55
B3 ORI AR 28 X 3 e A v S i, fiff Y42 42 3R
Bk TR E MRS IO o M R e v oA
v ER A FR R AR, 24 RO I LT B, W)
PR W, R 6% T B UL VA M A 3 3 BT R
PR A Y 5 B S ok S AR E 4 R
B, BRI

cp =c/F,, (1)

¢y = tan”' ((tan @)/ F,.,) (2)
e HITIE IFER ST kPas @, NITIHUE A
BEREA, (©) 5 Fu ATIREL

TR W2 4 FACEUE A Sz St f v, i aod
AN AT R B, SRR e RS T R s
H 2 HARRE 5 IR Y I FUR S, A 2 47

RARR /RS R T AR pT o s IR E & 4
PRIGPST IR SR T IR AR SR DT IR . FlH A
TAFFRAGRE N, A PAR R A48 BE AW AN AR ZR )
AR A b , B AR RO, R R A TRy
EAILILLHE IR NS

—— NEEEA 3130

100 —— FEN S
3
80 / 25
1

F & Jic/kPa
Py BEHE f /(%)

5 7

FRE 3

4

WAREKER/a

B3 fHERAREGLERERERESHS
REEKERPWXRME

IR EEREF, .

HR A B v I X T2 TR I S Bl O, 4%
FED 3B 398 38 1 AN ) A S R o oA AR 2R o [ 5 = 00 3
OB TR AR, BB T ok 101, B8 T s b
R 1:0.5, PRMIRL YU S P A B, B B
FER 4 m, IR 2 B E 2 m SER9°F-&, WE 5
Jin o R 4% AR K ARBR R 3.4.5.7 a
AR IR, IR ABLAR BE X5 R 1 m , AR 2R 00 [ 3 1T
AR BT 5518 30,4050 .60 cm,

¥ HI Mohr — Ceoulomb Jj 5B A #4715 40 #r
1R BB PRI R R e L R EULER 3. AT
A AT PRI AR AR 22 000 1 300 30 1) LR 5 R B 1 AR R 2
EIanE 6 fiis .

3 FAMLEEANRERERITEER

RAEAKAFNR/ a AR | AR
JotR 2.59 2.12
3 2.61 2.15
4 2.63 2.17
5 2.73 2.27
7 2.78 2.31

3 PR AARE B 10 1 Bk
(BEAY 1) A RS % 4 R B0 C AR AR AR E T 1
2.59,4:3.4.5 F17 a A RKIARYHIBLINE S , 23535 K
F2.61.2.63.2.73.2. 78, B K IEEEH 0. 77% ~
7.34% ;bR 100,05 (88 -2 3 (RAUID) A RS e &
R TAREAR ZRE T 2.12,43 45 17 a
ARSI N B8 S, o I R AR 2. 15.2.17.2. 27,
2.31 BEKIREEN 1.42% ~8.96% , ] WFMAEHIRE )



S|

WA S AN A AR R Fo0d 25 00 sl (R 5

187

B RS E A R B R T IO A S R e
B4 FR, RIRAR Z00F 2 b i e HAT — 5 BN 1] 4
FH ity LB R A A B0 8 T, R AR 8 JEE A [
BRUNUMNERIR S TE DN U R LY I EE (SRR 1L
o MEEMASKT , i T AR ZOI AT I3 - A ) TR

L 300

200

=
'~%£:;%mwmm5mwm

5 2200

(2) B T BRI

1000

BN, AR AR AE N 30— B BCTR, BoA &8
TR F TN A 2 DR, AR 2808 B - e i
S AR P AT R, 2388 R 22 42 R B KA & 1724
9% . HPE 6 RTLAZE 3B AL i) 5 D) R AR, i
NTRTE R R e ] ek AR BB AR TR R Z Ak

1000

e 1800 "
(b) HE W HEAT

BES RIBRAMEETDIFRE S THEITEER

(a) W EAR AL TE AR

0.003

(o) THABRT Jo R
Eo6 MMEARRERKERAMERAMEDFHABEAANERSH

5o i@
ARG AR AR S AR AR P 5 S
BRI BIGR, A A S b B S X R - A Ak
WAL G LARRIDTTELEAN ) AR PR AR il e 4 AR
FVERE U NIV AR -2 TR NSO E A ALY 1O o
PR PSR £ 1 SRR BE SN, 145 SR S P DA
XHSON ST A I FE 4 SR A5 — 35 £ FLAC3D %%
(ERLL R AR AR AR AR BRI 1T 22 4 R ALY B2 T
RORRIEMDCOCR A5 T SRR 3 AR
Z M) FLAC3D UL RE N AL

(b) &R 4a2k H B

(d) THEHERT 724 RI1R

RIS I S ) | IR (S E I 95 S0 ]
W2 FROBA BRI R, B 2% 8 3 TRt T 5%
P 0 A B JSEAS TR 2, 39 THTARL 0 5 G 4 A1 B R 98 0
TR R A R A T 5 AR AR U
Brrhr , ARG 181 235 5 ) B b 2 AR E 2 4 AR
B, AR S TR BRI 2K 2R —
Pt e FREOR W IR E A R RN 1. 35,15
JIAe 4 4 AR BRI R T ML AR, 5505 T AR AR Ak
TR RAS , (LI AL 5570 b7 7 i 55 , 35 AT A T
SN RIS SRR W sl L T R AAL
7T AR 28 AL 5 TR 8 T 4 o I A A B, DAL ke 7



188 KPR 5K TR

2022 4

PR BRI E it 2k — 2B R 5T el 1k FH AR A4
X TR JZE ST AT I, ) 32 B0 BT U087 A R D Y el
AT BRI

AR LR IR E K AR R R A A
FER G ABTE 1 ARARZS o, LRI 70 T I o T 2% A
R RL LR CUn e | i) Rl RE AR R —
FS 4R A 20 (L IR T A A R I ) R 1 1
DUT, — MO RS IR A 8D =
AERAR I AR, X 88 IR 3R 1 2 B R AR B 3 KR
I I/ TR ER 5 e AR 2 ) i P R A
{UEARTE 9 SN ] & (b QDR 0k i S N i e
AT IEURAR R A AR AP0 5 3 KRR T35 AR
SEPERE A 157k — AW, LA S8 S5 AR W0 AR 2 Jn 1]
ER Ul COkP S it

SRR JZ AR 8 38 3 % AR B s 4 P A R AR
XHER)Z HARBVE A, S i TR E T , i
LR DA RS E 2 4 BN T o SRR B3
ASCE R A SR A R A RIBAR 200 28 350 )= +
PRE S5 VE R, BEAE X 8 1 v I b DX AF ) 191 45 10 3¢
ASEPR TR IR B2 %

6 & W

(1) SRR E 3BT IO T 3 4 5 e 4
B BFIRAR 22 A R AR BPBY 9 IR R A L1k
(BT Y 58 B A A BE IR — PEAR SR EN

(2) MR 25 3 g L O A Al 11 D 4 v
THRAEAE A LIREPUBT SR, TS N T 8 + 3
AR T o

(3) IRAE A AR BIHUBT 580 B AR R E K AR R
IREINATE K3 ~7 a A= ML RCIRAR 2R & A 1K1
B IR 71 R0 P9 JBE 8 AR 43 I AE 44. 46 ~ 88. 91 kPa FlI
23.89 ~28.85° 2], 7 a A HIMAR RE & LKL
5 R B K, LA IR O P B AR 0 B L G AR A
BT 211% #131% .

(4) FR Z 5% 2 35 4 o T 7 D Bt AR 2R 2 AR R A
BTN, AF R TR AR 2 0 [ AR R AR
AHAE T AR 9 B8 £ 30,7 a A AR 2%
YRR % A RBABAER T 9%

S %3k

(1] Az, R, T HYR 2 F L LB A i ot
JE B ). AR SRR 2012,21(6) (1171 - 1177.

[2] FEART-. CF (A SR 25 25 B 47 5 AR 7R 1L X2 6 3 33
g b s D). YT PG ERE ,2021(8) 1136 — 137 +139.

[3] MERTT b, RIbet , 55, T A BB A BRI
ATATRERTSEL T ). REVR SR, 2021 (6) :82 -84 + 105.

[4] SUN Meimei, ZHAT Bochao, CHEN Qiuwen, et al. Effects of
soil nutrients and stand structure on aboveground net primary
productivity of oak secondary forests in the forest — steppe
transition zone of Loess Plateau, China[ ] ]. Canadian Journal
of Forest Research, 2020, 51(9): 1208 —1217.

(5] Bk 7. @ bEshd CBS MR EE AR IR HARLT]. A
FE B ,2021,43(S2) 231 - 232 +234.

(6] FRIEHE,ARTFVE . F A 4y 4 e AL 3 R JFE [ 250 3
BFGE00]. 4 HE Tl o2 4 3 SRR R L2014, 37
(2):225 -228.

[7] ReYele, PRI AE, X075 3. BAR ZR [ 17 2L A 5T 45
IR WAk B % 4%, 2008 ,25(3) :376 - 381.

(81 e, FEEE, T VK. PIFREAR 14 73 AT FRAE B FOXT 8 R
TR Z MRS [ )/ OL]. KTl BB 2021 .
1 —8[2022-04-28] (2021-10-12). http://kns. cnki. net/kems/
detail/42. 1171. TV.20211012. 1308. 002. html.

[9] Bk2f 7, TAEAL, Ju Uk, %5, ST R IIR AR £ 8 414k
AH K Z WS [I/OL]. ARk ALK 7 4z, 2022: 1 - 17
[2022-06-11] (2022-04-22). hitp://kns. cnki. net/kems/
detail/11. 1964. S. 20220422. 1140. 004. html.

[10] WU T H,MCKINNELL W P, SWANSTON D N. Strength
of tree roots and landslides on Prince of Wales Island,
Alaska[ J]. Canadian Geotechnical Journal, 1979, 16
(1):19-33.

[11] WALDRON L J. The shear resistance of root-permeated
homogeneous and stratified soil[ J]. Soil Science Society of
America Journal ,1977, 41(5) : 843 —849.

[12] ZHU Hong, ZHANG Limin, XIAO Te, et al. Enhance-
ment of slope stability by vegetation considering uncertain-
ties in root distribution[ J]. Computers and Geotechnics,
2017, 85. 84 -89.

[13] & M, il A, FRCT, 55, AR AR A FIZ Y45 # X #i
TE AT R AN T]. A TR, 2022,
44(5) :926 —935.

(147 4% %k, XEE 2250, 45 208 R AR AR+ 2 Ak
PSR EERFEL T ] K ARSI HR 2021 ,41(1) .97 - 102.

[15] 5Ra72s, Bt 08, 55, FRMR GAR R XE P b IX
WAL RS- HU B R AR [ J/OL]. 3247, 2022,
1 —11[2022-04-28 ] (2022-01-21). http://kns. cnki. net/kc-
ms/ detail/32. 1119. P. 20220120. 1355. 002. html.

[16] X5t B KA, M5t , 55, 2 Fb BEAKE ) 1R R AR 2 %
T AAGTRTSR I B R m [T ], K AR R (R
) ,2021,19(3) .81 —88.

[17] Fhepids, sk, ARG K. 35 P o DX T R AR AR 23 A
KA T]. £l REER - 5 458 BT, 2006, 22
(1):46 -49. (T34 19 w)



55 W

P L R P R W SURL AN (S MR SR i 903 0] iy 199

of the Geological Society of India, 2014, 83. 586 —594.

[14] PhFIR, ERL B KIT, 55 BERARE T 22 RIS
PLBE SR ME T[T ] ZRAER =24 ( AR BRI
2020,41(8) :1201 - 1208.

[15] Sy/bdupr, mEmids i B, S5, Ao UM 52 30 IR
TERE SRR M AR AT [ ] VIR Be el , 2017,
34(8):72 -78.

[16] ZU/NE 32 &, AR, % M /KB SR T e
SEVEFIAS Y 1) 5% 1
[J]. rh I HBK F 5 Bi6 741k ,2020,31(6) :96 — 103.

[17] ALI A, HUANG Jingsong, LYAMIN A Vet al. Boundary

effects of rainfall-induced landslides[ J |. Computers and
Geotechnics ,2014,61 :341 - 354.

[18] rhae A RN [ [ 5¢ 5 e B A oA e 5 )Ry , v [ [
FRREAE B 22 5 2% /KR 254 . GB/T 28592—2012
[S]. db5t: b Az it 2012.

[19] 2= F&. & rp L R AR IR TR AR 08 /N X 7= i 7 10 152 Tl
[D]. % I ARAr K2 ,2016.

[20] 2= 4, RARHE , AR 203 i 2 B U AT [ D]
W22 42 ,2015,46 (1) 1186 — 189.

[21] AP, 8 2, EHSE, 55 B A B R MF N 3CE L
R PEAT ], A+ 12 ,2012,33(8) 12359 - 2365.

R e e e e e e A e ) e A A N N

(E#% 188 W)

(18] FA W, Jiti 38,4k w2, 55 i8S PRI BT
FEE) ] A EamRleEs T ,2021,12(6) :96 - 104.

[19] ek, JEme s, 0 10, 45 AR IR T RIAR )
PO HU [T Aolk Bl ,2020,56(7) <115 - 122.

(207 FB7EFH, FEIRH. FEFAR 2R B0 A O LA 5T ()]
PG ST ,2021,47(20) :69 - 71.

[21] HKHG 28R R R 2405 , 55 25 RS /KA i (1 21
B oRUR EHTsE ST [ ] KRR BB AR 2020,
51(9) 181 — 186.

[22] SR2E3E WRARE, B HE, 5. BE 98 B T 0 9 9% T H K
EREr s R E AT [T ], K S5k & RE,

2021,7(1) :64 —68 +120.

[23] w80, 48 H AR ISR 15, 4. ANRIZEAL 13 - /PSR &
BEPUB R0 e [J]. 4 i, 2021, 52
(4):821 —827.

[24] FhREE, Bk NI, BR 28, 5. s - 5 &
RGBT B S R AR PPN [ ] oK TR # 0, 2022, 36
(1):58 —65.

(257 W M, SRS, R, 45 SORBRAR ZR X7 B 1503 1
FARIRIATFEL ], AR ,2017,39(10) :84 - 88.

[26] B, =5y, 5 R, 5 B0 B h 8 DORBE 328 [ 4
N[ T]. K FARHE4R ,2020,34(5) 1145 - 152 + 161.

o 3ty 22 B A T S A

RIS i B 5 R

3/ /T 4 B



