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Abstract: In view of the slope instability caused by frequent natural disasters such as earthquakes and collapses, a new type of
ground beam structure with airbag anchor frame which can quickly respond to rescue and relief work is proposed, and the
working mechanism of the new structure is described. The stress characteristics of FRP and airbag are analyzed when the
ground beam of airbag frame is loaded, and the method for the bearing capacity of the ground beam of airbag frame is given.
Combined with the theory of pneumatic transmission and double-layer elastic foundation beam, the model for calculating the
coordinated deformations of the airbag frame ground beams, bolts and soils is established, and the relevant method for the
mechanical effects of the airbag frame ground beams at the construction stage and working stage of slope support is given. The
results show that: (1) The bearing capacity of the airbag frame beam structure is mainly determined by the thickness of frame
beam, the strength of plate, and the internal pressure and height of the airbag. Increasing the thickness of frame plate, the
strength of plate, and the internal pressure and height of airbag can improve the bearing capacity of the structure. (2) The airbag
frame beams for slope support have two stages: construction and working. The bending moments and shear forces at the
working stage are larger than those at the construction stage, and the shear forces and bending moments of the frame beams at

the foot of the slope rise greatly at the working stage, which should be considered as the most unfavorable factor in the design.
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guidance for the design and application of the new structure in rapid slope support.
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Fig. 2 Schematic diagram of cross connection frame
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Fig. 3 Schematic diagram of airbag frame beam facade
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Fig. 4 Schematic diagram of airbag frame beam support
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Fig. 5 Stress analysis of single span of airbag frame beam
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Table 1 Soil parameters

BES WEEM HE/ PP/
kPa ) Bt (KN-m3) MPa
19 23 0.3 18 35

5.2 XiM&it

0L R A AR ZE AOHE S b R 33 S P 45 4 S 1 i
Ry, IR R S BEMELR AR . UKL
MRS 0.3 mX0.3 m, FEFGENARE AN 0.025 m, H
P53 m A ZEAMESLZE, B EEFT I 100 kKN Tl 82
JIHAT A, ARBTRE RIS RSN 39.52
kKN/m, /NTH TARRE R KEH 51 kN/m, 7&K 15
HAEHM o BRI 7 AT ER AR, AT TN )
A, EBIR N 04 mx0.4 m, FRIANRE N
0.05 m, HFEKN 2 m WABEMER &M, HTEK
BN 142 kKN/m, KT HEKEH 31 kN/m; W #kTi
R 0.4 mX0.4 m, BFEEHEN 0.075 m, HFEK
N 15 m AR SE SR AT AR B 0, RS
7K# 71 358 KN/m, KT H i KEH 51 kN/m, HLBI7K
BT R LR o BT B BN B R P AR BT
TEAEF AT 80T, AR TE S50 8 R AR MR A ok
IEBIGUBY AR IR, MO P AR R AR
R AR 55 . RHEIFE AR et
PR, it TR SEERRgE AL, RAKR
AR SN 04 mX04 m, BAEKN2 m, BN
BRJEHN 0.05 m PR FEEAHELLAT . IA MG
FEHAMEZE ST AE . BRI RIS K E 2~4 m NEH, X
PR SR 2. BRI RS SCrik
REEILE 13,
5.3 ERRNNFITR S

SR ASCHR B3R TH SR D7 R A 7 S b ()R

AAEZEAE I3 s J1 22308 (5 (29), (30D, (32),
(33)), BIRISNIMRIAIFS . SAEEIAET A, 0
& 14~16 i

13 SENERFDIN I EDIRITE]
Fig. 13 Design of slope support structure of airbag frame beam
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B2 R EM, . SN AR a3 —
B, HARSHIEER: TARRESE AP BAESR
BRI NECR, FEBEE L A LTIz,
R EEH YRR TE PSR, BT REER
HIESVER, A MRS R ES 2, H
PR R B K.

Kl 16 N AMRET B, il TARZES N AMER BT 5848
RO RARSEAT AN AL, BT ) I A B s 1] 1 SR
R . AR RS ) RAZ RONIE RS SAT R
A HopiE 5 aE 0 30 B BB e R,
RO T IR S R RSB, B0
EHZEWRAN, BT RERER SRR, SN

=2 ESR. WATEASH

Table 2 Basic parameters of frame beam and anchor bolt

SIAEARREE RV SRE/ HiAE BB H B el TR ] B R o] B
THI T AR /m? MPa K /m AR E/MPa K /m i 5/MPa
0.16 0.128 5 2X10° 4 2.8X10%
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Fig. 14 Displacements of airbag frame column
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Fig. 15 Bending moments of airbag frame column
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Fig. 16 Shear forces of airbag frame column
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Fig. 17 Displacements of airbag frame beam
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Fig. 18 Bending moments of airbag frame beam

100 —=— W T B BeAMRBY )
— T BB AR BT )
80| - TAEBBeAMRBY )
L —- TAEGrBeA R By )
60 ‘
il

40t / , ]
/

BRI /m
B 19 SEMERERTHE

Fig. 19 Shears of airbag frame beam
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