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Dynamic response of anchoring highway slope under dynamic loads
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Abstract: Currently, the design of bolting slope in traffic vibration is mainly base on pseudo-static
method. This method can not consider the effect of traffic vibration on anchor and slope. After
analyzing the traffic vibration, this paper did research on the dynamic response of anchoring slope
under traffic vibration by means of the FLAC3D soft. Through loading vertical downward traffic
vibration on the surface of an anchoring highway slope. this paper studied the dynamic response
displacement of soil, the response axial force of bolts, and the response acceleration of soil. The
research show that under the traffic vibration, the displacement of slope without bolts will in-
crease with the increase of vibration amplitude, and its increment is in 10°? mm. The vibration
influences the whole face of slope. After anchoring the slope, its increment is in 10 * mm and the

vibration influence sphere is within 8 m high from the road vertically. The max axial force of
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bolts appears around the road, in the distance of 0 to 8 m from the road, when the response axial

force is larger, and the axial force beyond the distance will vary in the 100 N. Under the road,

the max bolts axial force is in the 6-7 m depth. Above the road, the max bolts axial force is in the

2-3 m depth. With the increase of burial depth, the soil vibration in the slope reduces rapidly.

And the response vertical acceleration reduces a little faster than the response horizontal accelera-

tion. 4 tabs, 10 figs, 17 refs.

Key words: road engineering; anchoring highway slope; traffic vibration; dynamic response; nu-

merical analysis
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Fig.1 Vehicle rear wheel reaction and

response acceleration of rock
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Fig. 3 Slope calculate model and monitoring points schematic
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Tab.1 Parameters of soil in the slope
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Tab.2 Physical and mechanical parameters of bolts
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Fig. 4 Plastic areas in slope
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Tab.3 Length of anchor bolt in each layer
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Tab. 4 Response displacement of soil
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K3 A B K3 B E & & K P& K3 A A

1 40 11.99 | 2.460X107% | 30.18 | 5.824X10 3 | 37.23 | 3.580X10% | 46.94 | 1.916X10 % | 53.24 | 3.383X 103
2 50 12.02 | 2.468X107% | 30.22 | 7.263X1073 | 37.25 | 4.444X107° | 46.97 | 1.933X107° | 53.28 | 3.422X107?
3 60 12.07 [ 2.498X1073 | 30.25 | 8.703>X1073 | 37.28 | 5.300X 1073 | 47.00 | 1.922X 1073 | 53.31 | 3.436X10?
4 70 12.13 | 2.540X107° | 30.28 [ 1.014X 1072 | 37.31 | 6.108X10"° | 47.04 | 1.896X 1073 | 53.36 | 3.429X10"*
5 80 12.18 {2.582X107% | 30.32 | 1.156X1072 | 37.34 | 6.966>X107° | 47.08 | 1.875X 107 % | 53.40 | 3.417X 1073
6 90 12.26 | 2.690X10% | 30.37 [1.297X1072 | 37.37 | 7.877X1073 | 47.12 | 1.780X 10 3 | 53.45 | 3. 335X 103

M A T RUF Y BT SR 30 Jn 1 4 2
AR BT S AP SR L RS N 1077 m [E R T
107" m, BFREAR T BRI & A ROER] T E AR
e WFFEAF R S 0 35 A 5 Aap 28 TR A 3
PR % 5 58 3 A 28001 W F) 728 16 (40~ 90 kIND B 56
AR FEZN B 1) 39 v Bl A R R 1 38 32 i K
HHREWAE 10 mm FoE g BB AR K.

WF5E PR R 40 kKN F1 90 kN 3x 2 FhiF &L T W Il o5
4 BAL RS AT PR K D 12500, (L BB Y K
B 0.4500 . BRAT R S I AE 5 T i 4R
PR AL AL T o Bl Ik 0 A 3 K 88 s 3 kL B
WREAE 107 mm S b S 200 R S
RIS ALK S U S TR NS AV S BUR S VR 2
i R A A 2 ORI K 2 R R R 40 kN



%14 TEEE RGBT REATHENRDLIRT S0 R 65

R F) 90 kN B 78 23 i 1n] T Y T BE % T %S R
B 12 m B ME I A 1 A B AH N A M 2. 460 X
10 % mm BEAE] T 2. 690X 10 % mm, 3l 9. 35%;
P B TR 88 P Ok 4 P M A 2 BB Ok 112,700
TE 2 1) BT b B T 4 mo 5 WU A3 B R
120,03 % AHE A Y 8 m A 12 m iy W
D i 4 F0 5 BT L B B U/ I B 4.l R R
B 5 S S 11 S R = R L o ]

A7 20T 3 AR 1) 52 i L DR/ o R S 9T RE A AL
b Dok /) 52 T A 28 114 5 0 [ L AR 8 m
19 7 [
3.2 REHREH X AT BRI

W i S AE D 2R R R R AR R 1Y L H 2 i
AbF R AR E B W 2 PR B AT AR )
FAF T Z AR/ R R PR i 2 m AR BT
0 2 5 A Bl 7 s 8 B

180T T —r 4001 o
160F /, B 10y 350k /, \\
sy 9" / by
140 \ L / \
AN N 8 aoor J \
1201 / A/ \ ’,/"'"‘\\\ \\ _____ 7" 250k ,/ \
z oot/ 1\ AN NN -6 Z / 7 \
R !/ \/\/ \ \ N —_— 5 R 200 \\
80 // / \ . E \
& AN AN 4 150 - \
60k’ / \ N e e ,
v N ~ —-3 I Ny
40/ \ -2 100 S .
2w N —e 1 s0r N e, AN
N AT Noetmmta S .
1 2 3 4 5 6 7 8 9 1011 1 2 3 4 5 6 7 8 9 10 11
K JE/m K E/m
(a) #RME40 kKN (b) #RMESO kN
6001 —1* 8001 — 11
/N ¢ ¥
AN e 10° L ~ 10
N 700 ~ v
500F /,' N e 9° ,,’ N 9
/ A — 8’ 600 N Y O 8’
7 N i N e i
4000 A J \ 7 sook /\ / \ T g,
E / \\ / \ - 6;4 Z / \ ,I \ M
= 3001/ N\ P \ ---5 & 4008\ / voooTTm S
& N N TTh & ) \ S L
00t X v —=3 300 \ y ——

K BF/m
(e) #RME80 kN

K #E/m
(f) #RMEO0 KN

8 AN [T J2 M A AT 4l ) B Ak
Fig. 8 Changes of anchoring bolt force
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