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Numerical Analysis for Optimal Reinforcement Length Ratio According
to Width-to-Height Ratio of Back-to-Back MSE
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Abstract

Since the mechanically stabilized earth walls have a form of retaining wall compatible with a narrow section, the
geogrid overlaps according to the separation distance between the walls. There is a problem that the overall behavior
may occur in the state of being integrated with the stress change due to the interaction of the geogrid. Therefore, a
careful approach is required at the design stage, but there are currently no design criteria or guidelines in Korea. This
study investigated the optimal reinforcement length ratio according to the retaining wall width to height ratio (width
to height ratio, W;/H) for these back-to-back mechanically stabilized earth walls. Retaining wall width ratio is 1.1H,
1.4H, 1.7H, 2.0H for Case II of the FHWA design standard, and the height is 3.0 m, 5.0 m, 7.0 m, and 10.0 m, which
are most commonly applied. Through numerical analysis, the appropriateness of the FHWA design standard and the
optimal reinforcement length ratio according to the height of the retaining wall and the width of the retaining wall

were proposed.
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Fig. 1. Case I Back-to-Back MSE walls (FHWA, 1997)
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Fig. 2. Case I Back-to-Back MSE walls (FHWA, 1997)
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Table 1. L/H for optimal design of 1;/H

Width/Height (1¥;/H)
1.1 1.4 1.7 2.0
L/H - 0.65 0.65 0.65
30 L (m) - 1.95 1.95 1.95
L/H 0.65 0.70 0.70 0.70
Height 50 L (m) | 3.25 3.50 3.50 3.50
(m) - L/H 0.65 0.75 0.75 0.75
L (m) | 455 5.25 5.25 5.25
10.0 " - — - —
L (m) - - - -

HIS APYshE, -3H =0l 3.0me] 4% W/H=1.1~2.0 &
= B7hZoln] 0.65 o]k, 5.0me] F9- W/H=1.12 K
ZA7Z101H] 0.65, W/H=1.4 o|A}o]| A=

| 7B AAsHY 7.0me] A9 w/H=1.19] 7]

B7rZol4] 0.70

_\,L
ON

A mZolH] 0.65, W/H-1.4 o]Afel A= 17k o]
1] 0.75 o A E3H Zlo] 7 A Alew Bt

SIS 100me] BEE W20 oA che &
QPP ATHE Hol A4 AAAL SEet 492 A
Sjetn A1 3o g A ARKI ol 9

&HH Table 13} )

oft

mz
o= I
o
&
o
)
]
flo
o’
o3l
= -
> oaE 2 N 2= oy
o © =2

B7FE-2H 9] Simple, Complex 5 TFFsH FEj
Back omu RARLAL FE 20

28 o

o
_v_
o
i)
gL
w
—
w
o
ﬁ
o
&
lo
o
oy
wy
o
o
=)
o
HOo®E o
30 M ooX fo

Hlof| W2 22 A4 A4S dopR A}t 1S
o}

onf o5 T3 thavt 22 2Ee ¥

(1) FHWA AA/7 &S A
XA olH| 7t %ﬂﬂj\i oFALo] ue AlE A

=217 77 v

2 27§39 o7t £&

Shub B AT Aiglo] sk Sl 3%
Sreuke 7tstel A ue @z}% 2 SuE
u] wiske Tejsh) ik uh SAE R

76 E=ALHESE =28 H36H MHi2s

o
o
ofo
&
o 1
i
=2
=
gl
rO
)
mlo
HI
o
H
i
o
)

ES4E gl ¢ %}i‘é"}% ﬁﬁi UrEP;kE}
(2) BTB B E-ZH 9] =ol7} 10.0m o[4d 9 W,
/H=2.0 o|Wjol|A= Tha EQMYSH AFS Ho|mz
AA| A A= AlFe o] "asty E7taE
A9 W/H=2.0 o]AS Aetaich
(3) BTB B E-ZB 9] o] YW ¥ Zu|of| & A
B Zolu= 2.3% 0] At on, FHWA A7

71301 AAFH A vls) chas SefalA 7t
B2 4R AAGANA WMEA AATIHLE 5
3 oA Belo] Basic.

o] =52 20204 8¢ HUchsti urAFElS] =5 (7
578, 20200014 HE

ol
o
pach
o>
°
o

E0F8 (References)

1. Ryan R. Berg, Barry R. Christopher, and Naresh C. Samtani (2009),
“Design of Mechanically Stabilized Earth Walls and Reinforced
Soil Slopes-Volume 17, FHWA-NHI-10-024 FHWA GEC 011-Vol
I, pp.6-17~6-19.

2. FHWA (1997), Desigen manual for segmental retaining walls 2nd
Ed., NCMA, Virginia.

3. Kim, S. B. and Yoo, C. S. (2008), “Load Carrying Capacity of Back-
to-Back Reinforced Soil Walls”, Journal of The Korean Geotechnical
Society, Vol.24, No.12, pp.41-52 (In Korean).

4. Koerner, R M. (2005), Designing with Geosynthetics Fifth Edition,
Pearson Education, Inc., pp.41-44.

5. Naima Benmebarek, Sadok Benmebarek, Samir Attallaoui (2016),
“Interaction Analysis of Back-to-back Mechanically Stabilized Earth
Walls”, Journal of Rock Mechanics and Geotechnical Engineering,
8(2016), pp.697-702.

6. NCMA (1997), Design Manual for Segmental Retaining Walls,
National Concrete Masonry Association, Virginia, U.S.A.

7. Mohamed Djabri, Sadok Benmebarek (2016), “FEM Analysis of
Back-to-Back Geosynthetic Reinforced Soil Retaining Walls”, Int.
J. of Geosynth and Ground Eng(2016) 2:26, DOI 10.1007/540891-
016-0067-1.

8. Yoo, C. S., Woo, S. J, Jeon, H. M., and Shin, B. N. (2011),
“Investigation on Failure Mechanism of Back-to-Back Geosynthethic
Reinforced Wall Using Discrete Element Analysis” Journal of The
Korean Geosynthetics Society, Vol.10, No.2, June. 2011, pp.55-66
(In Korean).

Received : November 24", 2020
Revised : December 22", 2020
Accepted : December 22", 2020





