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A Prediction of the Static and Dynamic Horizontal Active Thrusts Exerted by a
Backf{ill Consisting of Two or Three Layers of Different Properties
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Abstract

A numerical solution method for the evaluation of the static and dynamic horizontal
active thrusts exerted by a backfill, consisting of two or three layers of different properties,
on a retaining wall is proposed in the present study based on the Mononobe-Okabe analy-
sis. Using the proposed method, the efficient type in forming a backfill with two layers of
different properties is analyzed. In addition, for the design examples of a backfill made up
of two or three layers of different properties, the static and dynamic horizontal active
thrusts computed using the soil property of each layer are compared with those obtained
from the proposed method, and also the problems expected in design are presented based on

the comparisons.
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o] FoiR] Ao, HBDE EQE £ il
ALE Pagbis (1) 39235 k=003 A
Aol 4488% (4678 KN/m)e] #lolr}, (2) =3}
k,=0292) %A Ao 3702% (56.31KN/m) ¢}
zpo}7} SAHTHE 4.1). £F 7 Fo EAAS
1l Mononcbe-Okabe}-& EEH.‘}.’ zvzy AlskdE gk
o] A& ¥ ¢lFoM ALt Pnaldh Hlasled
B oafl 1836% (ky=02)~23.97% (k,=00) %9 a}
o7} o E ek f12]ut soil 29] EFAA S, =203
Okabe2l-& EW® Alid g
74]’.‘}4_4. P gt ® (1) ky=
(3.13KN/m)&Ax o (2)
(0.47KN/m) #&

% Mononobe —

&, B odpeA

0.0« 3.05%

F3 k=029 W 0.31%
o

el e Aolzk dyHrh obgel, 3FH
o Foz FAE 1% 10(b)e) AR,
oA BAG 2EH A FAT A
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T 4.1 A 10f BBHE P9 HlI (38 10(a))
P.e (KN/m)
ky=0.0 k, = 0.05 kn=0.1 k=015 | ki=0.2
B o [ A (3, 104.23 114.07 125.07 137.56 [ 152.09
1)] 57.45 65.45 74.41 84.46 ] 95.78
(1)* 101.05 111.14 122.71 136.26 I 152.56
(2)* 79.25 88.50 98.56 } 110.36 1 124.17
{(1y+(2)}/2
*soil 19] EA3 <4 ¥ Mononobe-Okabe2] & EE A4d g
**s0il 29 EAAS, §=2¢,/3 ¥ Mononobe—Okabe2] & EU|2 A4E gt
H 42 A0l 10] BEE Py H|1 (38 10(b))
Pu (KN/m)
k=00 | k=005 k=01 | k=015 | k=02
2AF[AGD] 10137 R 12201 | 13116 14812
1)+ 5327 61.03 69.72 [ 7948 9045
(2)** 63.07 7130 8053 90.89 ! 10259
(3)x>* 101.05 111.14 122.71 13626 ‘ 152.56
{()+(2)+(3)}/3 7246 81.16 90.99 , 10221 f 11520
AL BR 7
wvesoil 39 £, 5=20y3 X Mononobe-Okabe & Er2 A4gl ik
H7} AGEE F 425 B & ¢ sdch 3FF Fo2 gl FAEH 29 11b)Y
oldel A=y FHH Bul, 271x Aol & AAE BAEH, ® 420 HAE soil 37} 8]H
Ag BAo)zl s, soll 19 EARHL L HESQ] 99y Ha], soil 1 E& soll 2 ZH2}e)
Mononbe-Okabes] & EU2 3 EQtd&(2¢ 10 EAAS 2 Mononobe-Okabe?]-$ Eui® AArE
(a) 2 10(b)e] B%), =3 soil 28] EFA S, 6= #e, 4 62)8 EUE B AT Ak Pudt
2¢,/3 % Mononobe-Okabe?]-¢ EU& 3 ESQ eI 08-S H#

of&(1g 10b)e A9), v Zt F9 EFFS
2 Mononobe-Okabe?] & Etg zzt Alxbg g
o] FHAE o] 83 Eqt&(2Y 10(a) ¥ 10(b)
9] )L ¢tHg FHAA EA HE 4T
4 Stk

4.2 s0il 2 EE= soil 37} HAEQ! AR

2FH K 3FFHo Fog Lol FAHEHIL
soll 2 % soil 37} AAHES AL HAlde 18
1(a) ¥ 11l EAE Ja, A FHEd
EFAAFE F 1o, 3 4(32) E= 4 (62)8
Evz Ztz A4d AA sEHFEEYYTE Pl
arle] #F ¥wE ¥ 51 B 520 HAH] 3
t}

o el 2A WAEE Aee

= Qloh Ee Wupazts welsn
(8=2¢4/3), HAHES] soil 39] EARF 3 4(2)
g Bz A%E e 4 628 BY2 Ags
Pkl Hlsl AA #7453 9low, o1 ot
28 o, ak B FEHRAN k.ghe] Ar)o wak 652KN/
m~2LA4KN/mA olvk 1L}, wupakzt 9w

528 L& ¢ -

g SR (8=c.=0) soil 32 E¥H: A
22 RE] Al g2 B Aol M el Pyglol

23 @4 wolw Utk A 257 Fo
Ha Aipde] FAR 219 11(a)

2 salgol 74
o AACE, dold YT 3ERY) oz 74
2 Aee} fAkR ARl AR ® 518 B4
& 4 Utk wEp olehpe EAAYS} 271 A

AR ARG B R



o|AldE F AdE W&ol sht 2AHH Eg}
d 2o F1rt B Ao weEh

58 B

D Az o8 EXdYsE Ad 257 Ee 3%
o Fog FAEe] FEEE A9, & A
Agshs A3 9 4 AATHFEEATHEE 4
?1—7] A3 Fx]aA A whHo] Mononobe-Okabeo]

> EdlE AAEAT ob&E skl g
c} Aol sajdo] FHUF o]F& 2k aof Al
AN (A E Fo] HIPPES] 4-§)o] Rebhanne]

2) EAF Fol FAHEo|x, 53 FHAL kit

o] A&5E, HENR JHo AEE Ry u
Yuldzio] £HFFEQFH 74 v)xlE o
ol & ¢ 4 AUMHEE 51 % E 5.2).

3) 2FF ¥v 3FRe HoF Sago] A
dEe EdAsE EUR
29 BEAYSE gulg 2zt
851 }_O]"Oﬂ Z.0. o}

pl

A BA 7 gleg o -

B 51 &AH] 20 BHE Pao| HIR(DE 11(a)

Pu (KN/m)
k=00 k=005 k=01 | k=015 | k=02
2 A7 [4] (32)] | sa5 | e2ml 7304 | 826 | 9667
(* 68.68W T s 8804 f’ Twera | 181
“ 5=0" o=0 | 5726 T e611 7514 f 8631 | M
o Q=0 | 4964 5843 821 | M| @3
f S=24/3 | c=o2 | 3007 4843 | 5880 06 8417
| | a=2/3 | 3586 4626 | 5579 : 6775 | 8158‘
*soil 19] EAA S 2 Mononobe-Okabel-& Eth2 AAg gt
*soil 2ERAA S W H()E EE A ¢
52 Aol 20 HBE Pn2| HIID(1B 11(b))
Pax (KN/m)
k=00 | k=006 | k=01 | k=015 | k=02
2 AT [4 62)] 7602 | 8360 | 9122 | 9944 | 10835
* I 7609 8457 9410 | 10484 % 1702
(2)* 85.13 9381 | 10338 | 1464 | 12726
| 8=0 | =0 | 7o» | 851 | a6 | 10102 | 11029
- | a=0 6580 | T2 8165 | 9110 I 10183
@ 3=26/3 | =2 57.18 ] 6526 ‘; 7419 84.18 95.52
| j c=2/3 | 5458 | 6280 | 7TI88 | 8206 B
*3i 51 @2

Ak gk

**soil 29] EAA S, §=2¢,/3 % Mononobe-Okabe| & B2 AXix gt
TR

**soil 30] EAAL W 4 (2)F E

F114 B2 - 199145 6 — 75 —
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