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Abstract
The problem of soil erosion brought by development and construction projects is quite prominent
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in recent years. The study shows that: construction projects of different anti erodibility of soil under
different disturbance modes, from strong to weak as follows: reclaimed soil, soil compaction, soil
excavation and loose pile soil; the ability of disturbed soil anti erosion under different projects
from high to low as follows: quarry, plant, and real estate and road. In slope erosion as same as
water content, different development projects in different soil anti erosion coefficient 0.08~0.153
L-min/g, development and construction project disturbance weakened the soil anti-scourability.
Under the different disturbance modes in descending order are following as: compacted soil com-
pacted soil, soil, soil and soil excavation surface loose deposits; different construction projects be-
tween soil anti-scourability in descending order as follows: quarry, real estate, building and road.
This paper is based on the development and construction projects of different disturbance modes
of soil erosion resistance, to provide a scientific basis for prediction for the development and con-
struction project of soil erosion and soil and water conservation.
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BEE RE A ATl R, FERNE R IH SR, MR 2R Z, g H A o K 2k e il
P, LR MURR S T LS RS AR 1], RS IASEER SRR AT, R T g
DLtk ey, IEDU M A LR UK (EAE B ARIR ) I A BOR BRI RE D 2 R, 3 2 1
BEHRHIA . W AR EAR IR FIHERS BE J0(2] R IEHUPERIBTA T2 A F PR RE, Biih
PES IR A B g Uk R, bt S E IR, SH A XA AR, TiEDES
FLNTE DB R R RN, LI R - 3 BRI R AME A DR 22 RECK (3], BEAh, —
S 2N 5 e A KR MUSOGE RS P -3 T p M S i, SR 3B E VR O L n ik PR AR (4]

RIE XS LR B 1) R G P LG T 20 Al 50 AR, WAL E T LI DU AL, RE
LR HEAEENAT T AR el SL 3G 7 [2], 6 SR R R IR H T M RE AT T OF AR (ST, X EME
X v R A S R U AL I TR [6]. T SCUEE SR 2 3 BUBOK MRS 45 A ¢ ot R
IR TR AT [ 7] RS IE I R A TN, SEbBOK ARSI e p b A AR
PERR. 25 SRUER BURF AU8]. M R AR A XT 17 AR ERNE R PCA 72K HE51 G0, 3B B AR
B 2 A F R REHEA IR BRZLIEHU L RE[9]: 5 Con A I B i RS R AR /N DX I E IR0 A 7 DY 1R
- B B AR A 5 B A TR AR AL 96 2R [10]. 1964 4F FIFA %2 25 NAE 2R W5 i X 0 8 AN 3583 1 ) (2]
FHREE. 1~10 mm FIRAE. FIERROABRERT THF[11]; 1991 F i 3 L ERX 7 A
[ 287 - 8 T U b Ik FR B (00 5 20 AT [ 12] o XV ST 90 T 2K W B e IR A M R 1 5 S M
(IR [13]; ABEN S5V A i M 8 R & 1) 25 FE /LIRSS [F) L 3SR R RUAS [7] = 2 28 1) 3 Rk AT T
WHFi[14]. BEAE LIRE MR LM SEAR PR R R, TR s S 7RO R

ARSI H Pah Ja 1) L gt R T T,  RAS RIS R L g B b b v i AR
R, XS XK LR T . B SR AR, A R R v I H BT BRIk,
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2.1. H@ERE

ALV B . Tl iy G NCR A R, JREE 4 DA R H T AR
ARVEA RPN T A3 AT R, RN AR 3R T HURE DL CE AR A 2N 48,
PUTBLECR IR 0~10 em BYJEUIR 1, il J50IR il ik 5

22. REAR

e EIERFEAYFEVE R . IR . RSB, KRR PESR B NI S B ) A ]
RiE, THEFYRSE. 2R, BiR. kR, FRRE. BIEE. BHKEMWEARE. Pihl R
B, AN EGUAEST: BE PR AR R
2.3. R A

1) HIRAERALRERWE R TT)
AR EMAIA 1%, Kt I N A

__ 8 IN
rs_v(l-ﬁ-w) (AR 1)

A r—— LR HE(gem®); g TIWBFEE(Q); v——IF JIHEM (cm’);
w——FE i E KR (%)
398 A R BT L Vs

P(%)z[l—gjxloo% (A 2)

X D—HIEAEHE(g/em’); d— LRI (g/em’).
BE LB T

P (%) ="""2x100% (A3 3)
\4

X w——TNHRKJEREMI & 24 h FiE(g): w,— W T E(e):
v——H AR (ml).
RS E[ Y= E N Ao
P,(%)=P-F (~34)

A P——HIRESLIREE (%) P——BE LR (%).
2) KFattk % e
i N AR AR AR AL
o EBK 4P
A
s K—— KBRS i——1. 2. 3105 P,——10 8P WA Bt Lkt P——358 i %y
BCERE: K—— BB AR IE R AL A—— R0 1 RS 2 (50)k

(A3 5)

DOI: 10.12677/aep.2022.124091 734 IS RI R


https://doi.org/10.12677/aep.2022.124091

kv %%

3) HIEF VRN =
AL S R e A AR B A N B, HAH TR R

€x3 (v, —v)x3x107 x1.10
IR (g/ke) =—2 — x1000 (A5 6)
AHLT (g/kg) = AHLEE (g/kg)x1.724 (A7)

s ¢——0.8000 mol/L (1/6 KoCryOq bRffEiE MK FE . 5—— B RS IR AR MEVE MU A AR (mL); V——
B 8 200 R R AR I AR (mL) s Vo—— 2% E1 8 A 50 R T Bk AR v I VR AR (mL): 3——1/4
B 1 11 BE JR i B (g/mol); 10 ° —— B = THI R T 1.10—— 8K IE BB m—— AT EREFR & h——
KR BRI T R, B 0.97; 1.724——¥a HLER B SR A WL I R 5

4) TIBAIWIRLR (K 5 L ETHE)

T IEHURA SR F 1] 55 L B il e . 45 BT HL:
PR A - (IR A IR + 25 IR R AE)

SRt th % = LT x100 (A3 8)
5) AR &N E R ER)
3k A SR AR R R VR e, 4 RS
x =&>1000 160 (AR 9)
gxv

K X——/ DT HER AP RA S (%) g—25 ml B /N TR AT RAE R () g—HT
BERE (g); v—IE A (25 ml).

RALIRIL (%) => 0.05 mm L F R (%) - > 0.05 mm Fiki (%) (AR 10)
I (%) = ST (%) 100 (A1)

> 0.05 mm LH B (%)
< 0.0 mm [ (ALFALZR 1A 25 bt (%)

2 (04) = x A
I ) = G O PR A T (%) (A1)

6) KHZR A A Mk A JR AR B 52 T A (T - 1B i)
AR SR T IRE AR 0792 2 AP ik E L3RRI AR UK AR PR 2 Ak, v SRk T
B PRARAENT 151 (g)

x100 (A= 13)

PRI (%) =

RF At (2)
SPOKIER AR L
ok Ea B e A (04) = % N
HPOKFANER PR AR A (%) [ERN x100% (A= 14)
KH LIS RE C RPN B piERe, € SONEEMRIE 1 g T 7K E QL) A 8] (min)
(I TeF o
C= Qxt (A 15)
w

L O——FAKEWL); il [H(min); w——7E 1 HE(g).
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3. BRE S
3.1. TERERFLBRESH

TIERE R IR AN AR ER BT R R, FUBR R R A S A R AL T S R R, B
BEE AR LB A . A ARE EEEE S Hrh R AHSe, BB S Pirh i 2 IEASS, T
LA L LR S LR A e M AR B S 15]0 ANIRITF R IR H AN RS R g s A
PR LR 1.

Table 1. Soil bulk density and porosity of different development and construction projects in different disturbance model

1. FRFALXBRNETEMEX THTIRIERILRE

. s T+ S IK + R E EBE LR R . .
EiA| ) 5] T o S FLIR R
ES gt B (%) (gfem’) %) LEILB(%)  HILEE (%)
FAHK 1.35 1.08 25.59 33.81 59.39
I
T 5.35 1.70 5.26 30.69 35.95
AR 14.23 1.13 8.85 37.63 57.43
PR
35S 15.26 1.76 3.61 29.95 33.56
95N 13.79 1.71 12.39 22.96 35.34
e Hh e T2 15.99 1.31 22.13 28.59 50.72
FABHE 1 7.40 1.14 17.79 39.30 57.11
P HE 12.47 1.13 18.21 37.96 56.17

TR K e G YRR SRR . R 1 LA SRR I E A FER A AR R
IKFALE 1.35%~15.99%2 [,

RNEBEIE T LIEFE AN AZER, — B R AHOER LI A E N 1.08~1.31 gem®, HZ
RIESL IR EA 1.70~1.7 6g/em’® Z 7], FAECHE LR HIEARP BT H e HIEAE, WaEhT
MRE e 85 AHE, 382 B B N N ERES A TR IR RN IAECERUR RO LI O Hs), i+
BERAE, AEAXEUN; BT A g EAERTROR, BRI H B 3R DR A i 1 R R SR i T
MERKMTEE, 323 N maEoR, Fhas EAEXECK,

TR R . R SRR R E R R, R LI AR R LB R R AR NS E
WiE, i EHEEEEARELS, NBER. ABEHBK. HREBRE . BT RRNER,
A I T4 ) ORI I K

3.2. HRAYR,. KARGEHKBEEARE ST

TIRAT R KRR NE DR (0 32 ZER A7), BENB fiesdt T3 rh UKL Z M BT 1, 380 L3R A mRAR T . T
SEAGE RN, RRAE AR E T AUE FRYI G 0 ERIR . —, X3t LR st R ) B
fERI[16]

IR AR B I UMAR 2 PE UK AR I, B RO SR L JB45 AN b 4 1T A EL K 25 2H B
1. LHCRHIRE S RN L HILEE . NBRE DM LIRFK BB RAME . KT 025 mm +
B TRASE BBUNARL G, B IELF, FRBART 0.25 mm HURARS B, TR pURmhae ko 17].
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KRS L A1 SR AR o P RS R RO AR R 5 11 SR T T2 J ) B AT HR UK BRI RE 7, AR /K PIRAE S e
AGBEEIRT 0.25 mm 1 H3ERRL . ARRRIERI R RGBT MR E Ve, ISR Ry, g+
gasE N, A BV RGBSR by, LS B, HIRPUR MhEE T ieR[18]. AR RITH
AFEPEE AT K AP E R KT 0.25 mm BREIZEARFITR T 0.25 mm KAS LR R A S5 R LA 2.

Table 2. Soil organic matter and water-stable aggregates of different construction projects in different disturbance model

2. ANERENBAEMIRA T TIREH R E R &

BEHORT g AHlREE A KHER A A IKFETE R M

(g/kg) (g/kg) (%) (%) (%) (%)
FAHK 5.08 73.02 17.63

I 5.35 73.16 19.13
& 5.62 73.30 20.63
FAHK 6.28 84.14 19.49

% 6.38 85.13 20.22
il & 6.47 86.12 20.95
i 1% 5.12 84.65 2221

e FF¥ETHE 4.93 5.04 90.76 82.50 20.73 20.51
FABHE 5.08 72.10 18.64

KA 2R 8.55 8.55 95.15 95.15 22.07 20.07

TAE HUTO BT b M )R 55 EE AR, A AR S AU S R R IR
FRK R K 2 nTLLE MR IH A FESE T L3N & &84, ARERDHE) -
BRAIR S B 4.93~1021 gkg ZIH; KABERTIEEANR S22 AR @RI HE Pz L1350
1.3~1.7 fi.

AN I H A FE AR T LR KRR M B SRR & B AE 17.07%~27.65% 18], TCHLBNAREL K T
0.25 mm /KF&PE A RAR T35 B B IK 27.65%, 43 SNSRI B0 H $i8) 138K T 0.25 mm /KR P A SR A7
BIE 8N 1.33~1.44 .

SV E S35 BT P A B G R A . TERR T A

3.3. TIMAWLERE 5347

U F R/ INAS ) () AR %A [ £ 3 2 T R, X AN [ R R G TR A A — R R I H )
IR ARG . BRI AR S B i IR S s HUIREE R, BTN I BE ks B
AR 2 3840 2 pl T 39T AN [R5 B A7 AR 2 2 R 16] AR I H AN R P ah s 20 i) 3%
MU st R L35 3

AT SR A IR PG S R RL(0.01~0.005 mm) ATHTEIHZ(0.05~0.005 mm) 5 T 3EHTH PEFR L
AR E 2B B m TR e RAR H 2 AR, XUIEX B MERS LIPS %), Hik
AT, - 3RANRD KI(0.25~0.05 mm) & EER E,  HORRL(0.01~0.005 mm) AR KR K7(0.05~0.01 mm) & FE BRI,
A AR R .

M 3 R LU R LR s, AN TR T T H FEAS [F) 40 3 2 - S U ZH R DU b
(2~0.25 mm) F B K, TELE 39.80%~54.04%2 8], FHF¥Fi(0.05~0.01 mm)FILHRS#7(0.25~0.05 mm) 7 &
Wz, BE RSN 23.43%15 16.66%; FFKL(0.01~0.05 mm). 43 $7(0.05~0.001 mm)5 % ¥7(<0.01 mm)
TEMERN, FEES NN T7.24%. 3.16%. 1.82%.
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Table 3. Soil mechanical composition of different construction projects in different disturbance model

= 3. FRIZETE TR ERR T LR AALARL

2~025mm 5 005 0.05 0.01 0.005 <0.001 mm
FEHbZERY  Pahrs MR . i %) ~00lmm  ~0.005mm ~0.0001 mm %m %)
(%) - M%) RN (%) IR (%)

FABHE L 4571 18.39 23.43 7.48 3.49 1.50

B
e & 49.03 17.62 19.41 6.97 5.48 1.49
= Ptk £ 52.89 12.18 22.95 5.49 5.49 1.00

-

g & 50.83 16.29 18.93 7.48 4.48 1.99
P EhHE £ 54.04 12.56 20.94 7.98 2.49 1.99
= g & 39.80 27.02 23.41 7.33 0.49 1.95
FH2IH 49.52 17.52 19.47 7.99 2.50 3.00
KA 5B 46.09 12.10 31.36 6.97 1.99 1.49
ST 47.69 16.66 23.43 7.24 3.16 1.82

3.4. DMEARG S BAEMB MR

AR BRI 1 R HRACARTE, A 58 i SR AR . HSRIR L 5 3 i A 5t
PR IEARSS, 3 BRI BOR B S 3BT R A B AR ORE SR (140 AN R BT H AN R s 5
TR ECR . FRRDL K BIR S L 4.

Table 4. Soil dispersion rate, reunion status and aggregation degree in different disturbance model of construction projects

F 4. AERENBMBRRA THLIRNHE, ABRRKRAEEARE

ek s HZRoL FE 415 FHME S Rk P EER S CFHE
1] H:zjjﬁﬁ () () (1) () 0 ¥ ()
it (%) (%) (%) (%) (%) (%) H(%) (%)
., N 11. 18.1 ) 2
i N1 38 13.43 8.13 s 87.69  g1.85 59.29 .
g & 15.47 18.72 ’ 76.01 54.36 ’
FAHK 13.42 18.90 83.02 70.63
I 14.68 19.99 78.64 61.99
il & 15.94 21.09 74.26 53.35
R 17.52 22.74 86.26 4223
i Hi e FFETH 14.45 14.56 19.53 19.61 78.84 84.13 52.63 74.76
FARLHE L 11.72 16.55 87.29 69.90
e 2R 19.28 19.28 27.54 27.54 71.74 71.14 40.18 40.18

H 7 4 FaT LLE AR 8 I H AR 3R B BRI TE 13.43%~22.43% 2 (8], BIRE
B FIITE 19.61%~30.93% 2 [8], AR ) -t 338 (A1 SRR 2 AN [\ R i 50 B AN R s 0 F 1 1.16~1.67
B, IR 1.12~1.58 £ PR W IH P 1358 5 bk B JE 20 - 49840 P 3R B 383 30 J5 1 458 ]
RARGUATRIR B/, T3P hEE 1855 . LIEPUMEE NS EMRAK U : KA. T 5 D= Hl
T
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A B I P o B (PR Bt BR A1), 2 B IR E) 9 BRI B R B RN, 73008 7.14%F0 40.18%,
T AR A L35, T2 sh RIEIRZ N 78.84%1 52.63%, K it H 35 1 40 R A1 B R 2
PR F B R 13, Fr AR ESEsh T L e th = 2R O : B R, JF2Th L3, 08
JE G 3 R o

3.5. KFRRMAEH SR

IRFSHEFER(K) TR PR S5 H K B B S, K AR VAR AR AR 5 T IR A DR I e 9 95 ) E 4R AT
IKASPESR BRI PR 45 F iR R 415

TSR R Iy REN IR FLRRS S 45 AR DU R R Al /N B, AR 5 At sh T 42,
FAETUR LS . A ORI KRR R B - TR b PR R B[ 12]0 AR B0 H A RIS ah i 2T 1)
IKFAHEFR B 5.

Table 5. The water stability index of soil in different land type
5. PRI MEB T HRAKIBMEIER

P AL B I J Hh = KA
Hahr AR i AR BEE Rz BRE REgEL SR
IKFETEEHE K 0.0507 0.1703 0.0987 0.1234  0.1457  0.1699  0.0747 0.1834
FHME 0.1105 0.1111 0.1301 0.1834

M 5 E HMAREIFF 50 B AP LI KRR M F R 2T 5 4E 0.1105~0.1834 2 [A].
MA R ENIEX Bk Fa e fa g, R BRSO 0.1834, BE M 5 LK Fa vkt 40 6 = 1
FABCHE L ANFA2 T 3%, P42 T R R K AR MR B T Aot L. BT AMOKFRPERR SOk S, AR
R DU RE R B g9k O BRI, MR L. RIS I A A RO . WA EIH
KF, BAKRRMERRECR R R IE MHUh M R B R B SRR KA. =, T OB RS .

3.6. ARSI

MIE SR, R3EGir M LRGP RS R ORI, 208 SRR b f PR RE, 2%
RIBEAME R — o L3t IR b b 2 A28 A0 m] S e H AN [ 3 AE ARV T ik 1 RE B IR 18] 42 £
BRSSPI R R —. Wl 1. &2 s

L-min/g
0.16
0.14
0.12 |
0.1
0.08 | v
0.06
0.04
0.02 -
0

g "B g Rudp xR

Figure 1. Scouring results of different construction projects

Bl 1. ARIZERSE R AR R
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Figure 2. Scouring results of different construction projects in scouring disturbance model

B 2. TR E MR B RIZER

HIE 1 FTRAE W, ERE. RKEMFEIR KT, AEFF @RS E K55k bl R EOR R E
0.08~0.153 L-min/g, X f& AR E R4 R £ 0.153 L-min/g, 38 EEHIHTAR] R 208/ 0.08 L-min/g;
VLA TF R R % H PR 2h T3 A P AR 55 . AR 00 H ) L3P e B K EBIMRUCON: KA.
M= T B

ook REBE A MR 1] (AR s, B I (RIS Bt RECE K. BEE R T AL, S K
A RN BRI, BT IR AR T DA KR ORI [T R R . i1 2 BT DA A A s X
TP REAFAEZE R, TR T KB IMR U BRIE S 48, SR, FRm R R
B R T

4. &g

1) AEPERAT, BIEGUIEER AR, BB IR & ARG, IR R A RS,
Puikpe o0 T H A Pesh Iy X, BRI e RN AN TR R U T T P2 T AR O AR HE L, TR
PURRE /0 T AR OHER 4

2) AFEBIH PEsh i LIRS B I BURIK OV R AT | By st i . KA R RN
N ERE A, KRB LS, AIURE ERE, SOt T HAME R H . HAb7E g
HEDNITZ, 2%, RS A A9, HIgpiihae Jomss .

3) Pt SRR R I, KR H B EES T IR T R Re . AR PR R iR L B
PEHCREVMEUCOY: RIS 3. B R T2 3 L b B A 3, AR H A 3 i
HEREVMRUCH: R . |55 L Ia s .
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