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Field Measurements of Compaction—Induced Lateral Earth Pressure on a
Reversed —T Type Retaining Wall
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Abstract

A Compaction —induced lateral earth pressure was measured for a reversed —'T type re-
taining wall of 4m high for three months. As a result of in—situ measurements, the lateral
earth pressure fluctuated sharply with time after backfill, which was closely dependent
upon the displacement of the retaining wall. The measured results showed big discrepancy
with theoretical predictions made by existing theories, which are applicable to rigid wall.
However, the in—situ data was compared relatively well with those obtained by the finite
element method. Analysis showed that the discrepancy may be caused by the displacement
of the retaining wall during the compaction of the backfill.
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Table 1. List of experimental studies on compacted backfill,
compaction
height . .
reference | type ?lg) backfilled soil| compactor method pressure | oot ol
m place- [Passes cell type rem‘ent marks
ent | No. period
cm
Terzaghi (j) 21 sand concrete tamper | 15 - - -
Sims et al'® [ L1 12 fly ash vibrating roller | — - | Total pressure | Syrs
Rehnman & gravelly sand plate _ . . _
Broms!'# 25 silty sand | vibrocompactor 20 Glétz] hydraulic
Terra Tec
Coyleet al® | L | 48 fine sand bulldozer 20 3 hydraulic&  #15days
Genor diaphragm
Schuppener‘® | 1 Box 9 - - - - -
Coyle et al‘® o 3 siity sand | vibrating roller | 15 - Terra Tec  {#43dyas
Hydraulic,
Carder et al'>®| Box 3 [sand, slity clay| vibrating roller | 15 6 Pnuematic & -
strain gage
Clayton et al”| Box 3 silty clay |vibrating roller | 12,5 6 120days
Spotka?® | L | 4 sand  pote 20 | 2~3 | GBta E20/30 | -
vibrocompactor
(1 ~ plate .
[Fukuoka et al (5 6 coarse sand vibrocompactor 25 3 Strain gage | 3days
. Terra Tec
(4) - _
Bruner 1 42 silty clay phuematic 2yrs
Broms & _ Rigid steel plate
Ingleson®™ Abut. 3 gravelly sand 50 10 with load cell
Double -
Wilson & Iverised N :
Pimley 3! Abut, 11 pufu:fl;::ﬁ vibrating roller | 20 6~8 chap%x.ragm -
Y vibrating-wire
Jones & Sinst| Wing _ silty sand & |vibrating roller, 15 _ Total _
wall sandy gravel grid ete. pressure cell
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Fig.1 Cross— sectional view of test wall
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Table 2. Shear strength parameters for different dry unit weights.

test No. 1 2 3 4 5 6
Yot/ m?) 0.956 1141 1.259 1.353 1.402 1.494
relative compaction(%} 52.8 63.2 69.6 74.8 77.5 825
shear c{t /m?) 39 32 42 4.2 42 5.5
strength é(°) 255 3l 33.8 35.0 3BT 36.4

BEETERE 9




U8 SIEVE NUMBER
® 8

PERCENT OF PARTCLES
FINER THAN SIZE SHOWN

SE"' Y oowrw o ,

TOTAL CLAY LESS ' SILT SAND
THAN 0005 o5 | FINE |COARSEIGRAVEL
COLLOIDS LESS THAN. 00l L -4 | 04—20 | 20-5-

Fig.4 Particle size distribution curve.

Dry Density, Ya (t/m?)

15

o =16.0%

10 ' 20 30
Water Content. w (%)

Fig.5 Proctor compaction curve.

35 FECHED|
B A3 A8-1 oAzl alE3See w3l
379k

Table 3. Condition of backfilled soil.
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Fig6 Theoretical and measured earth pressures
using vibratory plate compactor.
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Table 4. Earth pressures with time on using vibro—roller.

elasped pressure(t/m2)
remarks
time(day)| P1 | P2 | P3 | P4 | P5 | P6 | P7 | P8 | P9 | Pl0 | P11 | P12
0 0.458 | 0.471 | 0.847 | 0.642 | 2.616 | 1.667 | 3.503 | 4.230 | 7.441 | 5.496 | £.728 | 7.316
1 1273 | 1161 | 1.935 | 1.261 | 3.452 | 1.830 | 3.255 | 3.003 1 6.713 | 4.681 | 5.625 | 6.343 | reinfall of 15mm
piter one day
3 1.071 [ L.185 [ 2.347 | 1472 | 4.018 | 1.944 | 3.573 | 3.625 | 6.909 | 4.929 | 5.321 | 6.415
5 0.312 | 0.203 | 2.044 | 0.642 {3.920 | 2.418 | 4.122 | 3.772 | 8.205 | 5.593 | 5.892 | 6.992
7 1545 | 1.956 | 3.349 | 2.028 | 4.280 | 2.860 | 3.697 | 3.516 | 7.122 | 5.195 | 5.207 | 5.983
15 |2.082|2.694|2673|1.355 | 4.108 | 2516 | 4.564 | 3.625 | 7.175 | 4.982 | 5.055 | 6.055 | infall of 15mm
piter one day
2 1.025 | 1.818 | 1.515 [ 2.381 | 3.501 | 1.503 | 2.653 | 3.259 | 6.607 | 3.989 | 3.231 |4.325
34 2166 | 1.672 | 1.577 | 4.378 | 2.403 | 5.735 | 3.078 | 2.048 | 8.649 | 7.066 | 7.506 | 8.721
after 1o saq | 0.220 |-0.874| 0335 | 0.517 | 0.201 |- 1.067| 4.302 |-0.172| 0.485 | 0.256 | 0.719
excavation
Table 5. Wall displacement with time on using vibro —roller
elasped time(days) | vertical displacement(mm)|horizontal displacement(mm)| tilting* | remarks
0 0.0 1.0 +0.0013
1 -~ - — rainfall
3 1.0 2.0 +0.0042
5 1.0 20 +0.0047
7 10 2.0 —0.0006
15 10 2.0 —0.0021
22 - — - rainfall
34 2.0 2.0 +0.0045

* (+) ; forward movement against test wall
() ; backward movement against test wall
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Fig.8 Theoretical and measured lateral earth
pressures on using vibro--roller.

T Apgkck. HAE EE A Fell Ao AR ES}
A2 AZEEE ] AHFelA 0.80m o)
7 HA A= o] B Brf agten], st
Arg Apiks = %S 4 5t 2lF g9
2 o33 Aex 4353l A9k {4
37 1839 A3 oAl fixEEs $He
AP W2 Qlale] o] B A= A& A9t A}
ool & Fpo)7} viehtony, 1ol 34U Tl
o 23 Este] HA7F F4 AAM FERHE 7

a7 At

Az} .2 TRRL™S) oo} 7ol gwe]
M7} 712} A EA] e a7l A oA o
Eghe] o] EAe) &t AltHEAT) AZ i} F
2 AANEF BYATY, 1 AgAYel e} 2
o] ATH e FHAEd 3P Fol
HAAEF &, 71&A 2 o] AymaA) )
AFEl AFS dogin, =3 A7) dal
71 %2 W3}l Fol o} & o)5e] 5 7lEol
WS o g Este] e AR B
A8l o] Al o] g ¢ ¢ 4lal
t}.

= O
=

4.3 FElAsiAMof 2F Him

Aol disted Algabd-g weigr /3
24845 Fasl7] $15he] 1984ud ol Seed &
Duncan'®e] 7hugt SSCOMP™ 2138 4}
£ ch

AlEgd e e A% %"{Pﬁ_ﬁ‘_"c}fi 24
o] 1884, F84 12674, 284 2470, 18}
X A& (interface) 8.4 317182 4334}
(Fig9 3t2). 4 ozl 2 20mel) ghibe] 3li=
e 7MYt o, 4F5HAL 20em* 18
AL ALz 8w, el e} w A
Atelell 10cm# HeizAl atgsle= aleich
AFGArl o g o] Aze 7 Eu}
4719 A5 A4He] F& 550 7
F-hod A4bstalch. Faat 71 RA N }w
£ oz Tk, AL daale |
s A el AR A
29 v g Fabgl o, 7 A ukel] 4
Ae 215437 8394 Duncan et al,™
Se]ig(%l = 76”6‘—1—3’— '%_'(35]9‘] X}_ig ;3'1’-3}0:] Z:]
A3 714 dsdvk AW 245 9% vl
FE &9 54 ¥ Seed & Duncan'e] 3
g Zhrstel A sAgstsich el
2AE BRAaR Y3 slglod, Ajdgye
e AWs) FEb, HesEnen A4
8f] 448} ch(Table 6 3 7 Fx)

Fig 102 f&a a4t ol E3be) o]

TR TR AEE 13



Backfilled Seil

P
o —
R O T LYTFY R P
...... }.-_-1_____
-;-,-+---i.
Beam "i’"“-""r
N
] t
B s o
R
[ S
O T
_______ B TR R T
1 SV R
1 ' ]
deetener
Foundation Seil TTTemmoenr
Interfagef -~ S S
o S hnanEeTE S
oS b | o H : ¢ _
/'L‘\.,i N
| L N b _
3 ' g9 'V
i P ; i
———— ._.;_ S .}_.._l_ -
i [ | I f
1 ‘ ek

Fig.9 Finite element mesh.

Lateral Earth Pressure(t/m?2)
0 10 20 30 40

O L
. —-—— Suggested Theory{Chung)
\ iy o—=—o FE-Analysis
\ Y a——-a Initial Measured Value
\h o~mmm-g Average measured Value
1.0 .
oSN
\ -}
3
B \ \\@\
= 2.0 \ R
I i
[ e
a ‘iu\
\ '
| N\
3.01 \\ ?
4.0

Fig.!10 Comparison of calculated and measured

lateral pressures for test wall

14 114 #28% - 1995 6 A

S0 o7 AstAale}l FAdHA 23 24
21E Wugk Ao, ¥l AMY-ela] ¢ 15m
Fol7hAl= A f Egl9) ol f3ks
2l o3 A= ol F F& UAE HAF
Auh, 1 ool 2 wAe] W) wlEel] Ay
of gt o] EBEqHC} {gs Ao 2% A
o] "X Z glelch 2|yt AE}R 7o) 23
Azze] AR, Fo] wiANdT, B9 AR,
#HAAle] FAH SR FatsAe 7
HHAF= HAE]] o) e AR oA
3 Azlen ZAAE wE:AA FA Py

£

AEcpR e zlgae) o o) e
#3}7) 98] 63(1.35m), 12%(2.55m) 1.
Al 18%-(3.75m) 9| A Zehy A Fe) Ests}
HE w8 ARz RE Figlld
o] A& & et o] 1A ¥H, 657}
A Aol AR FHE)E A
FAIRE < olE A x|, oAzl 27 A3
Ha FAL & Y72 qlsle] $y9
F ol e AWy} & Ytz ety
& 2 vk oldlY BEgte g 5AHE 1
Ao A-gMch of7h F grolch 12374 4
F Al Fele 79832 vt AxHas)
05mmA = Ao o] FatwA] Fste o4
Z713HA10E, - 8] R0 Pslgko] My
o] AR} Frt ol2ig Byl W Wi £
SEEZF Aol 2AHY AR o7t
axqt, ol 2 258 ARl Folsle g
S HolF5n, 3 Ao AR FRoAE
F—TF AL d-Fol) Egte] of7t 745
< & 7 itk | FH2g A% ohilo] skw
o 2 Y w32 Aty
2.2 pHolFEHA HejA m3t AHA Y-
oA Agdr Astzl dAAE gt o)2fdt o3k
L2 $HANE 2N Hdste Byt
EXo|Aut, 442 ZFE Egto] A F
7¥ehe ode Bd Fqc) mebd oAl
B2 399 34 9 NS, 71 2=A, o
A=, 71F Fol mel Bgro g wagic

jl{]_.
2]
H



\..7.]_% JE Y .
oA %‘I“ Algic‘]‘ 2 1 0(mm)

| I S — |
Lateral Earth Pressure(t/m?2) @ 3.75m —
0 1.0 2.0 30 490 5.0 6.0 \
0.0 " 1 a | 1 N N N . M
H ]
®\\
4 !
Depth \
1.0 1 3.75m ! ! @ 2.55m
£ 2.55m ] )
O 1.35m \ {
i '
- l
g \®* ]
Z 20 Vo ,'h
D
i !
o © 1.35m
|
] {
| |
[ |
3.0 H—
|1
] L
|
|
|
v
e
4.0 o s e e s s =
(a) lateral earth pressure (b} wall displacement
Fig. 11 Calculated earth pressures and wall displacements for different baclfill
height by the finite element method.
Table 6. Parameters for hysteretic and hyperbolic models.
Matl* [Unit Wt. | Young's modulus K bulk modulus| strength paramenters " compaction paramenter
No [/md ! K | n | R | ™ | Ko | m |clt/m| ¢ | a6 | ° |Kis| Qo | K2 | Kn

1 2260 {70004 037 | 08 [14000( 2800 | Q.19 34 RO | 10 | 045 | 339|017 (017 | 017
2 16910 | 1000 | 107 | 062 | 200.0| 588 | Q.10 0.0 370 | 00 | 0400|402 | 00 |Gl6 016

* The material no. 1 and 2 indicate the foundation and the backfill soils, respectively.

Table 7. Parameters for interface element.

Matl. No.*| ¢{t/m?) ¢ Ag k, k, ki n R¢
1 2.0 200 .0 1x104 15x10¢ 1.5x104 1.6 0.7
2 0.0 22.0 0.0 1x10° 1.5x104 1.5x104 1.0 0.7

* The material no. 1 and 2 indicate for the foundation and the backfill scils, respectively.
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