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A Study on Pullout Stability according to Abutment Shape of
True Mechanicaaly Stabilized Earth Wall Abutment
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Abstract A true MSEW abutment is an abutment type that directly supports the load of a superstructure. Metal strips,
which are in-extensile reinforcements, should be used to minimize abutment deformation. A study to derive the
application conditions of a True MSEW abutment was carried out by Zevogolis(2007). As a result, the pullout factor
of safety of the uppermost reinforcement was estimated to be the smallest. Therefore, the pullout factor of safety of
the uppermost reinforcement is the most important design factor. Parameter analysis was conducted with the abutment
length, abutment heel, and abutment height as variables. The pullout factor of safety increased with increasing
abutment length and abutment heel length. This is because the contact area increases and the superstructure is
dispersed as the abutment length and abutment heel length increase. The pullout factor of safety converges at an
abutment length of 1.2m and an abutment heel length of 0.9m. This is because the effective length of the
reinforcement is reduced due to the increase in contact area. On the other hand, the extension of the superstructure
will increase if the abutment length and abutment heel length are increased excessively. In addition, earth-volume is
increased if the abutment height increases excessively. This acts as an upper load on the MSE wall. Therefore, it
needs to be examined carefully.
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Fig. 1. Type of MSEW abutment [10]
(a) True type, (b) Mixed type
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Where, £ sum of horizontal loads caused by

superstructure, 7= (c+B )tan (45" +¢/2), Aoy
maximum value of horizontal load, /7, horizontal
concentration load per linear length of continuous
footing, £ horizontal force caused by earth pressure,
F,, horizontal force cause by excess vehicle load, c
distance between the pannel and the foundation front
heel, 7 depth at which the horizontal load is completely

extinguished, ¢ friction angle of reinforced soil

[ aeegm

(a) (b)
Fig. 2. Stress distribution of reinforced soil caused by
load of super-structure [10]
(a) Vertical earth pressure
(b) Horizontal earth pressure

596

o
=
rir
=
=
o,
E
ofl
o
BN
[ox
fo
ED
N
o

T8 BAE
g8 BAA
FHWA(2001)[5]¢]
AANES O BAE
A AT 534
AR Al 2HH = E
= AAR ol

o, vAl7Hg
ks

=14

[>
ut
i)
tjo

% Lo
£

Bl

>,
o,
=
e
Y
oo

A

=

rlr
=
o
o,
fz
o
2

%k
I ofy

oo
=
2
2
o

)

N
O
=

e gy B
- < W )
oo gt 1>

o 2 1o

o o
Loy
i)
‘g,
o,

O
b o

o,

A%

N
O
2

T
ol
E
o,
k=)
&

*03H>, <0 3H'>

TENSION

1 LINE OF MAXIMUM
H TENSION

| LINE OF MAXIMUM

H'2 | /

/

/
...... Ag,!"EE RESISTANT
ZOMNE

ACTIVE

SIS
ZONE RESISTANT

ZONE

m

(b)

<03H>

A

LINE OF MAXIMUM
TENSION

=]

/
/

ACTIVE

ZONE RESISTANT
ZONE

Y -

e T,

B

©

Fig. 3. Location of line of maximum tension on a
MSEW abutment depending on seat geometry
[10]
(a) Case 1, (b) Case 2, (c) Case 3
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Fig. 4. Active Earth Pressure coefficient according to
type of reinforcement [5]
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Fig. 5. General map of Ture MSEW abutment [5]
(a) Section of abutment
(b) Section of Ture MSEW abutment
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Fig. 6. Interpretation cross-section
(a) Cross Section of True MSEW abutment[9]
(b) Abutment Shape
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Table 1. Parameter

Division Varable Default
Abutment seat, bl (m) 05~ 1.5 1.0
Abutment heel, b; (m) 0.0 ~ 1.0 0.5
Abutment height, Ry (m) 0.5 ~25 1.1

3.2 sfM=xEA

w7 MIDAS AR Soilworsk REwall
Modules AR&3le]  F3lolon, A7
FHWA(2001][5]¢} 287124 A7122015)[11]°]
2} sttt wizw a2 o] A 84Nk 4= Table 2
o} 71, AWl APHES] 5 A(c,) 45 X839
t} 20 Park(2018)[7]19) ATAHE o] &8}
7Y BAENY R A8 FASt 200kPa )3t
£ 4839 tH(Table 3
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e
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Table 2. Soil properties

FSX FyXACX R,

Where, £ strength reduction factor, £} yield strength

of reinforcement, A, effective area of reinforcement,
R,=b/S,, b width of ribbed strip, S, horizontal

spacing of reinforcement

2 (3)& o] 43l BAAe A7) HEA4HFLe 24
?-5]'131_:]_ Table 4% @‘ﬂ- %’—%—Qﬂt}l—% 10008 Xj]—g—ﬁ]-_ﬂ
A $HIA(S,)E 0.5mE Tda] A

A7 4707} A E == sl

Table 4. Allowable tensile strength for long loading

A
F, o . b R T;
(MPa) (mm?) | (mm) (kN/my)
450 0.55 398.4 0.10 0.13 131.5

=24 2H2008)[12]014 AA T BAFESH] W)
/9)F H A SrAES Table 59 2}l & AFox 54
o7 TRRE W PE(FS,)9 HA PES A

1.5, AXIA] 1.10]th

o T

. . 3 ®
Classification | =, (kV/m”) o(") c (kPa) Table 5. Minimum factor of safety on MSEW
Foundation 19.0 300 0.0 Division Static Seismic
Reinforced 19.0 30.0 0.0 Sliding (£15,) L5 L1
Backfill 19.0 30.0 0.0 Extornal | Overtuming (F5,) I3 I
stability | gocentricity (e/) 0.167 | 0250
Bearing capacity (£15,,) 25 25
Table 3. Load properties [7]
Internal | Pullout (£5,,) 1.5 1.1
tabilit;
Load Case Load Type Load (kN) Contact pressue stabiity Overall (£, ,,.q1) L0 Lo
(kPa)
Horizontal Load DL + LL 806
DL 3,500 192.77 A=
Vertical Load 4 |]H 7H E TBH A—-Il 7E:’ -T'-I'
LL 1,300
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