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Abstract ; By taking the security threat of debris flow in the Badai village — Yangjiawa section of Dayong Expressway as
the research object, this paper adopted the ground investigation and field test to evaluate the debris flow hazard and dy-
namic characteristics of the main gullies of Badai village, Lishan village and Yangjiawa. Based on the current design,
the safety of the bridge and culvert subgrade of the road section was evaluated. The main conclusions are as follows
For multi-stage and large-scale alluvial-distributed fan, safety division should be carried out. The safety zone should a-
dopt the roadbed, the dangerous zone should pass the bridge and culvert, and the gray zone can pass the roadbed or

culvert under the limited reinforcement condition. The risk, viscosity and scale of the debris flow in Badai village is
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more serious than Lishan village which is worse than Yangjiawa. The bridge height of the Badai village bridge is higher
than that of the bridge side, and the clearance under the bridge is too small. It is necessary to increase the joint clear-
ance under the bridge + U-shaped aqueduct to guide the water surface and reduce the height of the deposit; Yangjia
concave culvert If there is a small cross section of water, it is easy to be destroyed by water. It is necessary to take
joint measures to meet the water surface slope, backflow, solid bottom and increase the cross-section size; the remai-
ning water damage section should adopt the joint measures of the slope facing the slope and intercepting and draining.

The limited work of the project construction for debris flow disasters should be combined with the extensive system work

of the land and resources department to ensure the long-term controllability of the project debris flow risk.

Keywords: highway; gulch; debris flow; alluvial fan; dynamic characteristics

Ly DX R B TR 2 e 2 i L) ) 5 e
PhUE AR LA, T AR R, T R R O
KAV AT T ZE A Y o RK R A B A -
MR M B, 27 15— 22 90 R RASE o R Bt R0 B A8 908 1 3k
AT, T BEVTAL R I SR 1) 72 4 R AR fR s [ R

LI X R R B R, TR R R R, 48
WA 2/ DB A kb, BT DA I AR 2248 24 il [m]
AT X 6 T A SR , 268 i I R i o U, 2
RO B K 2 el s HARD Y X e
S BB ZRARE s B, ST A PR A
A E TS e A A E R RRE, A A
SO R T XSG HE TR B R
XoF PP BRI A b S5 25 A O BT X AR A AN SR B ™
HEAME o FJE Wi s B A8 0 e ML A B AR
TR B oAb FEE T TAEAREA O

ASCPARIK e 2 B N —4 2 M Bh ]
ST A Ve A i sl A Bl 7 R AE , B 2 AT
BRI T 2 38 27 85 7 2N M R AE 1 ]
L, FERFEE TAEM LR I, A i eb ok, e A i
SRS PR LR A R 2B . MO TTAERT N
FA TRE PR S
1 RO B i e ]

1.1 RARSEMEEXAEN

A b Ab 3R E P R X, X3 E sh WA
PR 7T 6 s F1, 1 A AR DO AR I 3 Ve A
JRIR ALK T 2 R R RGN T A B TR
A8 H A S e A AR o Ay i v B S R L )
RGN IE R 217, DA — R M B
KIRAEE R b ARG, 45 3 — DXl 1) b o 5%
1, R T AT e R WAl (e 3 2 6 B L RO R 45 40 22 A 1Y
TERR R b BT A, 32 SR A N A X Sl T S
DX Il 5T ) SO A B SR R AR A K S SR A

PR A5E , SRl m] BE A A [ AL A 7 2304, -2
R BOH O TREAL IR TG . AR A/ AL
R - BR MBI AR, WA 1,

Bl HRENERSEXRE

1.2 BEIRZSEEA

P K = T B (VLB ) LA e il
% 780 5\ AR —A 5% I B RS i B Bt L o
PR o HE R DX A T L R A i 9 11 BE 4% b
T IR 32 AR BT A1 0 R, TR B
BE— M AE 5° ~15° 22 A, K WL E KR E — T KA
& HEBY)R B —AE 15 m ~20 m, J{#f >30 m, HE
BURA DI RN T, Je 245 Mgt 1, 8
B RSN FT SRR (38 o

2 KM (BEZANETRE)

AR A Gt T LU AR — A KM B
PR X H AT A T 3 oh ), i 8 A ik 1
— i BB XA 4 NS S, LAERAY AT sk
RSB, H TSR 1R, HOAR AR LB 1R
A N 2 G A A IR AR B 22 94, AR
TENVERLZE N TR B 52 Wi 32 28 1 DR HE AR 7 4 KL )



5 6 3] RN, AF A VRAT PTG SRR XS 23 22 A R X i 217

R R0 5 7 36 AR IR BIR , 2 B R K & B TR A B
[ A
2 R eniEEvEoY
2.1 AFRARIKAERNIEREEEEITEN
2.1.1 AR ATA B

ST Ve i AR ELA MR A L 1 3R R b 33
FRAE, S ZBIRAVE AL, 0 DX ., ) A 25 5L L[]

(b) 9h I b

()RS WiR X

(d) MIEX

(e) HERIX
3 \R+AMGRAERA

AR LR e A0 8 A5 HuTh A A, BT A U A T
SR E TR A5 ISR

(1) Zead 3 /UK e A A 4r 1R £, K BLIR
HRIA AT HEAR LA TE A 8 22, 22800 RS R
SP v  5  BR PR A RS B e [l oAl AR ik —
A [ IRF R 33 S PEBGR AT, W 1A B 2 0E
FERD IR S, C HEA TR , Ui I R — 2 T 3
498

(2) Py XA X, Y4 45 Joy w0 BE i1 35
RS IRV, 15 R Pk Rt s (R YA A3 P 1 e FH B
B MTHIRAE T BRIk AR i X R AR

HAEV N A FRYE L, 180 6] LA X AR E , A 2 AR Rl
ISR ARG S Ik

(3) HEG/ MR YA i sh BUR i e A e v, JL
ARG S, WEREA B AR, /AR rhif 22
JRUMIATR 2 4, FLAR i A A K T TR A 2 9 e AL
2.1.2 RLAAS

SIS P8 A1 3L T8 4 Hi R S Y T AR 3t T
ALRILE 4,

(b) H A7 m¥efy

(d) 1 P 00 H B i

(e) L1511 10 5 7k
B4 FlAmgEEE

AR L3 U A P TA A TR A, BT Je 41 i
SRR TR A ST

(1) 94 P B 422 PS5 il B A 8 , T I 2
PeAT I HA —E TG S, (EAR R /A URT R s AR
I3 P S A A8 PR R AT B R 25 [ A B
TR, ARRATIAFAERR A YA I B AT RE , AL
o 2 BRI A 7K BE T, A I 7K TR 7000 e R A
By e R e 47 T 3 i

(2) P2 S B 1994 AR A 4 7K 45k BL il v 42
Pl RGRBE L 3 m, s AR AR A S v 1o R
BEITE RS o I, FEMB i K SR I, At
DRURBE VLR TZ5 R TR I, TOURE A6 1 iy #5 R R
fifi EATSRE ITRZ 1.5 mo
2.1.3 HRUAL

W 22 1M1 A1 T T4 4 ML ok S8 78 LA A, b T
PHAELRILIE S

(f) 8% e Ak 1) ol 452 ot A



218 IR R TR

H17 &

AN
(b) 5 milt f1

(o) WM A LA R R (d) 4R K

(e) V7K i ALK (f) Y6 3=

(g) 2 ol K
S5 #RMpEEE

HRAE 1R VR AT 010 0 T VA 2 AR AT T
BRI TR RSB T -

(1) PR 7 % B A oM R e 17 3t
BT HIE A AT AU R0 A R K )
B NIRRT

(2) WK BRI S. 3 km® ~ 10 kn® 7247,
FE T4 IR AT R BRI 3 m 3 m
F 3 R L A 20 S 4 SR L Lo 3
MO TR MG , 77 A /K S SR 0, 7 B T

(h) A M A

Wi , L3 /K BE
2.2 BB RABRNNFHLEREIEBEEN
2.2.1 REGAED N FHIE

T 1 T R A RT3 P A A A IR
B if TR A BT i S L A3 A 3, 0 B
WA P AT I BE ol K bty 45 8l T2 AR b
PEATERAR

(1) WRAMERE . BT XeA 5 2o
FU=H, ASCR L H o 8 DA B0 5 19 0 1k, 25
AW E N EE 18.0 kN/m’

(2) VoA o T R A 1Ly b Jr 4

7 38 T PR XA 2230 A AT

V, = KHL? (1)
A K P R AG H, TR B2 e, ms 1, e fr
WA TIE , o] A RS AR o TS ARG8T
1 SRS IRU , BRI T3 1,

(3) Ve it i o Yo A1 LIt 1 57 £ BER TP
AT, R A AR IR oo e o7 B L 7 4 97 30 W
TR, A8

Q. =AYV, (2)
A, Wi KR V. ey -2 e o

(4) —URIeAr L B f [ P 0 ol Ao AR
A e A i L7 BN A B R i, 9 A A K R v Y
P F H R A O — A BEAR L, — IR
VR W, A h i E A R W AT

W, = 197Q./72 (3)
WS - ’Y(; - y\V WU (4)
75 - 7w

Kef WA W, AR m’ TR AT, Q, iR
R,y MRATELEL y, A ESAERE,y, hK
HE

(5) efrfinfads S A BR v & AER

YER
F = /w/sina (5)
gL

A F R wili /7, Pas B iR Pas J O
AL AR T B A, m® s L O R m s W
NPAEE L,
5 A SR IR A B AR o T ) A L 5K
8 = A 2 Vsina (6)
g

Ko Mle A AR E Ty, PasV, i, m/s; g
NI IR m/s” 54 SR R AL R
1A E 1. 33, 7B EL 1. 47,

IR A AR I 3k = NI A i s R
fEFe bR, S5 R gt o TR 1,
2.2.2 RBA TAEEE TR

(1) EEXPIE A 2 FR 2 1 ) [ H5 it o X7
FEVE A S T ) i BE B A S BRI IR B, 75 R
E T H5 4 it , ) AR L %o DL ] 6

(2) AT B HERE T A R SR it . A
(1 e S 48] 3 BF AT TR A7 P T ARy X 4 e o
TeR T T T T, 5 25 P A SR K i, A R AR kX
FCELRI RS2 307K THT 7K 58 P AT BB A 4% 1M1 ) H
AR K VKT AR K, A7 AR IR 2k 7K B A fE g )



6 1] R R, GF VAT IR SRR 23 % A2 U B X 1 T 219

H

L, R BN R W I RO, [R5 22 R K T B[S 3 + B + K DL 7
R RARIABETELERSEITR

—_ ek (L e — WA M N Ve

44 o A, i Q, s H 4 vt g Pl g

/(m-s70) /m?2 /(m® - s7h) YL B/ m nE Ac/m3 F/kN 8/ Pa

B 13 20 ~80 261 ~ 1045 248244 ~992976 132397 ~529587 2760 ~7810 408671

IR 1 20 ~80 225 ~901 213930 ~855720 114096 ~456384 2380 ~ 6730 228197

vl 9 20 ~80 178 ~712 169183 ~ 676731 90231 ~360923 1880 ~ 5330 142718

N K=5, e T B b

o KR B - r=th 2.2 v/m? 5m~10m o =907

12(30/30/25) :

LA RAL M I 2 U], AR 32 B e A A A B
Jit T ARl BT e KA i A2 24 1.3 nnn,%ﬂﬁﬂ“f“fEF
2925 mo Zad WS FT A W, TRV AL RS AN PR
Ji& IR E (WL 9) o

(a) 2149 2 (b) [H ¥ S h%
Bl 6 i i iE BN R X HE T

20m

() 05 00 b 16T 2 T 1

i[RI H-H)
1.50 —-2017-09-22
—4-2017-10-27
——2017-11-27
-8-2017-12-24
—%-2018-01-31
—e—2018-04-07
—m-2018-05-17
——2018-06-28
——2018-07-20
H730.0 —-2018-08-21
~-2018-09-22
—4-2018-12-31

(@) 1L KB AR A2 (b)?ﬁﬁ&ﬁTﬂﬂ/KFIﬁ 7 4 1,00
B 7 i o) A R Xt 18 e

(3) WRgevess A2 B R it /AL ohit
(7B AR T 5 5, b e 1 3 R A 8 5 47 T A
TR 2 R IR . I TS SRR, BT AT 2R
Li{%ﬂﬁﬂg + R R s + U 2R ek o eonon

R AR, R RE A T S HE R (L 8) . 20190512

(b) ¥R & A7 B 1wl il 2%
B9 \R#ThEfRRERABAB L

3 ARSI RBP4y
PR
3.1 EFRESRBENBERY

Xt TR st AR, AR D s BRI R S —
B IR a5 TR BSR4, 0 Hogt AT

R A B /mm

(a) WAL 28 (b) F I ¥ 78 +100 /K T[] Jec+ UL 5 A i S
B8 #HrZRia) @ Fn M X E e

2.2.3 ,+_. j}ﬂl %;]’IVA/}F‘I' c}, \}jﬂ}ﬁiﬁél’i'}ii%ﬁl\ %uﬂlzjlu ‘ %B‘.o
ARAGTHARE 12 DC AR I BB TR AAUE SEF IR /N 2 AT F R AU et

SEPFICERA B RERE LT, W0
TP B 0 T R, oS B B PR . LR



220 IR R TR

H17 &

3.2 AEAGZBEARAREZREERNER

FR A 73 IX 25 5, FE e X AT DAk 455 i Oty =X
ok G X B e A it B X, AT DA BRI
FCIE A W E U X, SR 4P 45 1F T 1 3L T
TR U N N 1 = W e o o B = 1

(1) AS[FEEARTFBO I REZE V% A (= b i PR
Z R AR E ML b, B IR T A TR
JEAR R TR EE

(2) Ml B T, 22 5000 2% JE A B AR
7K 8 S e AR 7K AT IR 83 3 , e 180 M B R B
hnE =

(3) [ SE AT I8 114 300 7K 1T 22 2% D [ 5 4 e,
IRCUTIEY €3
3.3 IRRMMEHEEESHBRIBIERA

TARE B IZ X VA i K F N L, AR ES
YER, — M AR sl R A 3 i X e A 3t K 3 1 kA=
FR i | 32 A iy SR 0 IX Sl e R S T 1)
PRt , 70 TR 22 A R e it o 0 ) LAty b, iR S E A
VA I F A B 1) 5 I PEAl AR GE T, AR EER
mr.

(1) K AH G TR 4 W e AT+ 08 U5 1T 1
H SR I E WP R 55, T /N RS0 Xk R Gk
BTV A K U

(2) TR A IR 5 FBl o [ R Ry X e i 20 G ] 435
I VR XTI X 6 A it B 6 A A AR 25 T AR [T 4 U5 4
HEAK 25 R BR T RE AL R ME R R GL 4%

(3) LRAMRFEP S E I RRS
FH A T NS TR IR AT N L £
HABUNBLE .

4 ghigHdtiX

TER K o 828 e AT SIS A7 5 11 i B
FRY VR AT IS Bl 1 A Bl ) RRAE S B Y
LR BRI B BE VT, X YR A i 4 KUBS; HE A T
TV, PSR EER IR

(1) Yefa o, JUHSE A sh B S, 1
XA TR E 1 23 DX, MR A 23 DX 0T B 2 85 5
2 S IR R IO 0 7 3d i, 22 4 DX R B 2
773, PERAE B DX AT 1A BR BRI T f i sl T
EETEORS

(2) JURE SIS Az 2 1M ot B i) 3 52
A AR XS , t /A A K M5 1), 8
AT LG S R PR ARG A2 2B 0, i A IB A5 1
FRRELRC I D0 IOV BE AR S 1 IR A7 e R B AR 1) 23 1]

Aii KA @ AR AR o

(3) UK T AT 2250, A7 A8 B alidras i
I AFAE— MR R AT FE AR, e R L T 5 BF T
BRI + U BUPEREIRE 5 10 BRI s 2 K 1M 208 1Y
W A, A7 AR 7K RE AN AL TR A, T R BGHE K
TAT [A135 + 00 + 384 5k 7K W v 0B 454t 5 LA v A
Tk B i BE, i >R DI S A i

S 30k:

(1] far fi, 220000, & 78, 4. SEF DL e i e A
TSHAE R RGN T ik ()], BRDUR S (12
Ji2) ,2019,52(2) :95-105.

(2] ZERAE, T b RB 3 9 X375 & YR AE b gt ¢ 55 XU
TENIESE[T] . M= T FE2E4,2018,40( 1) :111-115.

(3] A, zE s&. RARMEEEGGRII]. HRE6E
4:J%,2019(1) :204-205.

(47 XEBE, ZEACEL S LK R 2 1% S R0 22 4[] R %o}
FEWFFET]. 1L TGRSR ,2019,45(9) :143-144.

(5] HcH, BES, kst 97 LA 5% ) e R (1 H
SIEIRIRIIT[J]. iR T2 2% 47 ,2018,40(3) : 582-
590.

[6] RE 30,48 J=, M ILEE. LT3 SRR B VR Bk
WIRZE T[T ], o E A B4R ,2017,30(5) :89-96.

(7] RRSE. /INRIE 55 358 I R 430 B w5t [ T ). 04
A 2014(2) .25-27.

[8] WwHEM, RE, Y2 BRETHRREARLEHEAR
(3] A AC BN (R AR M) ,2013,9(7) :291-
293.

(9] Jmesl, £ #F, 5K4RF, % o X E R IE S
HEFRRYE B sl A [ 0] KRS f A0 TR 24
2018,16(3) :108-112.

[10]  #E S, ABAT0, ma i, 55, L XA HEA AL bE i A
W ITENR )], &+ TR, 2018, 40
(S2) :225-229.

(1] WA, VR, 22007 HE L S A WK E
BEREAS L [T]. A+ TR AR, 2010,24(5)
267-271.

(127 gihmpe. 3 F B B 3t 7 401 5% M (8 D1l 15 A0 35 1
[J]. HiZ T R4 ,2018,40(2) :356-362.

[13] 2=, BREAL, Rt i, m AT HE L3 Ve A 8 B
FIREME BT K B iR E L T ] BRI ,2018,34(9)
211-212,217.

[14] BrEte, mas B, . RN IS T =R X
TR W S S RS ARAE S W [ J ] KR SR T
FR22d7,2018,16(6) :230-235.

(157 e AR ILFNE )+ SRR, U A i K F B ia LR
HAAE : DZ/T 0220—2006 [ S ]. b 57 : v [ 4r o
FRrAtL 2006 :25-31.



