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Protection Design of Filling Machine in Urban Gas Station

YANG Wenbin ,ZHOU Dehong’,XIAO Zhenhang ,DU Bing ,ZUO Qiangui, WANG Shuai
School of Xingfa Mining Engineering, Wuhan Institute of Technology , Wuhan 430074, China

Abstract: The columns were firstly installed around a filling machine in a gas station for safety protection.

Meanwhile the maximum dynamic loads and bending moments of the protective columns were calculated when a

vehicle runs out of control and collides the filling machine. The materials of the column were selected according

to the calculated stress. Then, the rotatable rubber gaskets were installed outside the protective columns. The

thickness of rubber gasket required to absorb the dynamic load of vehicle frontal collision was calculated in the

elastic deformation range. The design not only ensures that the kinetic energy of vehicle collision is absorbed

completely by the protective columns, but also guides the out-of-control vehicle to slide along the tangent

direction of rubber gaskets. It will release kinetic energy slowly and reduce collision, which makes the filling

machine not destroyed in vehicle collision accidents.

Keywords: filling machine; protection columnj stress analysis; accident control

I AL R T A M RS, SRR R 2 R
fupdi o B ETIm AL B R iR o i R
RIS BT S5 TRE) (GB50156—2012)",
T AL S 5 57 7E i B b i B R A
HEE02 m, FJE N 1.2 mel 1.5 m, kS KE 42 m,
MFE K 4.8 m, JCAE B BE 3.3 mo Sl &y Y
SR S B £ B SN /N 0.6 mo

FE I 32 2 A B 4 T R SR 2 A 2 X i

W fE HER:2019-01-09

Ul 1) 22 4 s B B L O A B R G, A AU
WA T i ol 4% T2 B0 R B AR A L M
LSRR AISEARIIE A&/ FSE 31 @ 2 DA iE K
il P A TR o TR N AHLERE R 5 AN J5 A3
Br 7 ek i fE A R B T — AR
PEHIAE G o SR AR LD AE IR R Tk i R AR
T BN AL FR) 3k 5 I A 2 R TR R g
XN B3 R 5 85 ), 3 5 A [R] £ B8 R 0 T 19

ESTH 2018 4F B F R K= A BH AL I 2R 200350 H (20181049001X) s B AR R 256 T W R AR K A4

(2018158,2018159)

1EZ B 4 3G, AR . E-mail: 1079267797@qq.com

FEWAEE AL, [t #$72. E-mail: dhzhou@wit.edu.cn
B30 H& X A SOk, LT, H HRAC, 5. — Rk T VR I s i AL e B st L] BRI TR R A A, 2019, 41(3)

272-275.



53

A SRR, A5 - — R P4 s I A 5 4R it 273

FER R B

AT AR, PR 25 B B3 45 1 2 5 T 7 95 4 43 B8 A
AL | e F R IR K 18 S A R 2 2 T
ol 1P Az B Aok TR AR SCBTHE BT i
FARERY B 3P S AL LR S AL

1 EWHERH

1.1 REIER

201845 H 6 H , # M T 42 i H HE nn saly p —
JINEFR B 58 SR R A it i, — e ML R B
BRI R AN, THIE S &

2018 4F 11 J] 18 H , P4 4 17 55 5l i#f K vty
2 S MM L ET— W5 42 58 5K 5 3l F n it AL A ]
A1 A T B I B R RN R LR R, B R KK
E A 0 N 7
1.2 Z=HI5Hh

LIRS ZE A, PR R AN [ D DR
TR ALY S, (H 3 S AR TR G B e LR AE
FHTF AL s HLILF 58 4 B A B 3 R 2 4>
PRI Z8, MOA BT i B A B 4 4 it in LAGIF 5%

TS AT i AL 0 A I A B A, R R
TR /IS 3080 2 4 5 BRI A R0 TG 3 A 1 o L 22 %
AR K, R A2 3 R AR 2 Cn s a 1] 2
AR A D) B0 00 A B T e 9R  5E 4K 3 o
i 5y AL s AL e S h s
PR 38 5 7 R A % B T SR R A G A A2 B A ik i i
24, B dRIm A

i T = IO 2 R T 58 R 09 4 2 A0 it o A
K TAEN G HEAT T8 B 3 25 0] DL Ry B SR B 243 p
T B HE AR S RED T [l 8 19 iy A TR IE T LAAT &%
b 58 2 9 R R RN R B R B 1 i it
ST AL LA B 4, A X v s R SR
B 74 it W S Bl RE  hE S b Lz 2 e A
TR T %2 A= 08 e 4 O gl SE B ALY | # %&
B . AN, MG LR I A Y A R e
Pm AL, an SR ae 51 T VR4 ks Ty, 72 il 4 A )
P R L5 1 B0 e 22 12 RS T, XoF B AT A A R 4 R
AR/ il 5 X6 45 9 N B3 B0 5 B S Ak . SO b
B I AL HE AT 42 2B 7 B it LA X6 o 4 S
Sy oo

2 I ALBAE AR IE T
2.1 BRI

TE AL G B A — W0 R0 RIS PR 5 B 4
B, B 1k D R] HILAY B R A A2 B B o S AT g

7 FH B0 BT R 35 1 5, 7 A Al 48 I IR AR
£ 2l RE M T B5 1 i L2 B o TR 7 B 4
LR RS AR H 18], R AT BE s 9 P il 42
A o S R $8 A 28 5l BE A WAL, AR AT g I
R4 LN ThT 4R o B 47 S A I, AT LU B A AR
R e B SR g I TE | BN R e =X 1AL W5 RO R
BN N R B

8 B il 15 2 WO 1) BN B E R B A
FORZBORW B, HL 2SR i el e )y,
AR S AR FL A5 1 F B B 3P R A kR
Tl A7 Gih S S A ORE 2 IR H R B G
77 KAE AT 3 IR IR R I s By XU, ke A
Bl 47 A D S B — T2 A, A5 B 5 1 B e AR
JBE o A H B (9 SR TR A I I RO AR A B
FOMERE RS Bt R E LA 1,

R
fi L |
- a | {P AL g
I & QH | R B
— |
AR B b n
21 22 |
4:704§%;ﬂ
(

1 BrigitREE

Fig. 1 Schematic diagram of protective design
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Fig. 2 Shear force and bending moment diagrams of

protective column
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