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On baffle drop test and mechanism of sand arching effect
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(1. College of Civil Engineering, Hohai University, Nanjing 210098, China;
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Abstract: Soil arching effect is very important to the soil pressure calculations. The problem of the sand arching effect was studied
through the indoors baffle drop test designed by the authors. Along with the baffle’s drop, the sand’s weight on the baffle, the sand’s
stress and the lateral pressure coefficient that under different buried depths of sand in the box were characterized. It is shown that the
sand’s weight on the baffle reduces quickly when the baffle has a small displacement. The sand’s weight on the baffle reduces slowly
when the baffle drops gradually. We consider that the sand reaches the critical state when the baffle’s displacement is 2.5mm. While
the baffle drops, the vertical soil pressure reduces in the central line on the top of the baffle and the vertical soil pressure increases in
the line on the top of the baffle’s sides. Lateral pressure coefficients in the central line on the top of the baffle increase obviously.
Finally, the formation mechanism of the sand arching effect was analyzed through the stress variety regularities in the sand.
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Fig.1 Sketch map of the baffle drop model
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Fig.2 Sand’s particle size distribution curve
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Fig.4 Vertical soil pressure distribution with baffle drop
along line @ when H/B is 5
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Fig.6 Vertical soil pressure distribution with the baffle’s
drop along line & when H/B is 5

HHE 6 7T LA 49 N 2.5mm I, £ m )
] R Tt S BB s BE R Rk, B
JE AR T2 s A0 46 R i b R EOR ;s B
PR IAREE RS, & AU R ) b s Sy s gk ek

Kl 78 HBAS, FEPIR PO K 1Tk
T At AEZP LR SME T A LR
TR TBCED , BT 3 AR 1 B RS 43 A Tem,
l4cm. 21cm. 28cm 1 35cm. K HWIGA{E A K
S IR A, B2 s ) R ) b S LA
HERH PR S K R B T 5 r
A 5T A I ) LG AR T TR LAZ s i /K P 1 R )
SORTIYEYIER

KP4 FEJ) P./KP,
8.00 1.00 2.00 3.00 4.00 5.00

—— 7% 2. 5mm

5 0.05 - Smm
~ 0.1 —a— N5 14mm
b 0. 14 —)<—T4'~§ 20mm
m 015 — VIUA1E
£ 0.2
#®
= 0. 25
Z 0.3}

0. 35%

0.4L

B 7 5 AR FBO% BT LR AR
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baffle’s drop along line @ when H/B is 5
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Fig.8 Vertical soil pressure distribution with the baffle’s
drop along line @ when H/B is 5

P 8 rILAE H, 598 MAE 2.5 mm I, %
(1 68 g - s e WL S IO B AR 4k 22 T
¥, A R R s 4R EEEK

KFPAHFET P,/ kP,
(()). 00 0.50 1.00 1.50 2.00 2.50 3.00
T T T T T 1

0. 05 —— % 2. 5mn
0.1 B— N1 Smm
g —&— "~ 14mm
~ 0. 15} = K% 20mm
E s — WA

St e g
° o

0.4L

B9 5 MEER B FBO% LAKFE LRI

Fig.9 Horizontal soil pressure distribution with the
baffle’s drop along line @ when H/B is 5
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Fig.10 Lateral pressure coefficient distribution with the
baffle’s drop along line @ when H/B is 5
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Fig.11 Lateral pressure coefficient distribution with the
baffle’s drop along line @ when H/B is 5
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