structure.

TRAPDOOR TESTS FOR THE EVALUATION OF

EARTH PRESSURE ON BURIED STRUCTURE
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Earth pressures acting on underground structures are highly dependent on the Iinteraction between ground and

Increase In the vertical earth pressures acting on a buried structure in high embankment should be,

therefore, considered, depending on the size and depth of structure and type of foundation, since differential
settlements are often expected Iin such conditions. However, In practice, the increment of vertical earth pressures on
underground structures Is estimated In the empirical manner, mainly based on the information of past earth pressure

measurements in the limited number of sites.
properties of backfill materials are not always taken into account.

In such estimation, the degree of settlement and/or mechanical

In this study, a trap door test apparatus was developed to evaluate the change Iin earth pressures acting on a buried
structure in an embankment due to differential settlements. Base of a soil chamber consists of five separated blocks,
any combination of those can move downward, In order to simulate the uneven settlement.
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Displacement of trapdoor and change of earth pressure

@

AR TIE, ’E%__O)JCTI FOEBSREANDERALTIEDEILZHANSELMRA LT, FEDNEBREF B TSOBBRIBZREL. BH-
HERNDIERALESMZeFMISEHRITOEHKIC. TOBAHEE ,£7E¢mz< FL1=,
B+ 0L LR EE R E L - BB kR i
Trapdoor test for simulating settlement of embankment and a buried structure =
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H : Trap door
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T M b=avh a depends on the width of box, B,, foor
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‘ N 2= h/BO<3 1.35 Control jack
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Vertical earth pressure increases as the filling A< h/éo 1.6 ﬁﬁﬁ :I:J:T:mﬁiﬁ Elﬁ
material settles, caused by downward shear forces. Estimation of earth pressure
BEIKRODBETEL{EHLEDNDE L VA&

20
N
H 10 - X5,
+H gy,
' < 11
1 oaal 5 | EERTHENT-IANYREBZATEDIRE
0 . : .. .
S50 250 150 50 50 150 250 350 350 -250 ~-150 -50 50 150 250 350 Shear plane observed in experiment and assumption in calculation
1 1 1 1 4 1 1 1 1
i h : 400mm i i | i h : 400mm ' ' ' 3 =
5 O ' Dr : 95% 5 =10mm 5 9 - BENRRER
= 2 ’ . - N experiment
o o S I A Dr=95%., E —’JH#
R0 R 0 95 A s
2 9 2 oW : calculatlon _$— "0 Dr=40%, E—%8
P ) & - peak
-3 H - Dr=40%. ¢ =10mm
_4 1 | L 2 |
-350 -250 -150 =50 50 150 250 350 -350 -250 -150 -50 50 150 250 350 -|— : F;ﬁ%ﬁ-ﬁ zp =10°
THEBRASDIER (mm) 20 . THEBRASDIER (mm) Jm i calculation
20 - =~ B
—~ - 0=l — S - . <H -
E 5 Smm (E—7F) Q15 - th g R T 1y 6 =6.4mm (E—28F) W 1.5 i PR+ Tt
= 7 = - = HE
o f R R o . ] gideline for road earthworks
H 10 10 r B
1 8+ T4 (8 a : I+ E T e L
e O N CHA TR B T4
: m RIS ENER T 19 b 0 : 9 3 4 5 6
o T ——— . . _
0 2 4 6 10 0 2 4 0 8 10 THYEADIL/N—FIBD EE h/BO

[ETZERMS (mm)

2L g (2E)

Densely compacted Toyoura sand ground

OFES

Loosely compacted Toyoura sand ground

FTZERS (mm)

i

JL

SH)

ST T ERH O 8

Comparison of vertical earth pressure coefficient
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