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"
Scope of Work

m Perform centrifuge tests of MSE wall external stability which
Include soll variability

m Sliding stability

m Bearing capacity (flat ground)

m Bearing capacity (on embankments)
m Analyze and validate test results

m Calculate dead load factors: horizontal and vertical soill
pressures

= Quantify CV, CVg (load and resistance)

= Quantify bias: 1, and Ay for conventional methods
m Validate methods for bearing of walls on embankments
m Develop resistance factors (®) for stability cases tested
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Background-Conventional Methods
Sliding Bearing
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Background-AASHTO LRFD

« Governing equation
® R, 2>nZuoQ

n = 1.0 - redundancy

o = load factor (dead, vertical, horizontal, surcharge, etc.)
Q = load or force effect
® = resistance factor

R,, = nominal resistance (force)

« Load factor equation

a = A(1+ncCV)

A = bias in load
n = constant
CV = o/u (measured)
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Background-AASHTO LRFD

» Resistance Factor (®) Equation (FHWA, 2001 and Styler, 2006)

4 (1+CV,)) Derived with First Order Second

(apqp+a,q,) 2

©— (1+CV, Moment (FOSM) and for lognormal
BIn((1+CV* X1+CV, ) load and resistance

(Apgp + 4,9, )exp

_ (QD/IDCVD)z + (QL/ILCVL)z
! (QD/ID)z +2q,q, ApA, + (QL/IL)z

Hp

cv,

o = Dead and live load factors
A = bias (measured/predicted)

B = Reliability
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Soll Property Parametric Study

Baseline Parameters

Range of Parameters

Mean Coefficient of Coerfﬁlcn?m .
D) Variation (CV) Mean (u)  of Vanation | Distribution
; ‘ (V)
Retained , ,
Z;ll“; 30° 10% 20°-40°  5%-20% | Lognormal
Retained . 5 pef - ,
z 1.1111e 105 pef 5% ?'1 éj lcji £ 5% - 20% Lognormal
b 100 1 I i
Foundat: , :
Gg‘;ﬂ“;’” 35° 10% 20°-40°  5%-20% | Lognormal
Foundat: . . 5 pef - :
Din ; ton 105° 5% El}; éj ;f: £ 5% - 20% Lognormal
=01l Y i
Surcharge - . o .
= 250 pst 25% NA NA Lognormal

Qs




Stability Simulations-Monte Carlo

Sliding
v 10°
5
n = 1.000.000
n=1.78
c=034
CV=0.19
o
=
=
=
L 1 | I—
0s 15 2 25 3 35 4 45 5

CDR sliding

Greatest influence on P; from:

= CV, and y, of backfill and
foundation soil;

= CV, backfil

Frequency

Bearing

N - N o
T T T T

5 10 15 20 25 30
CDR Bearing Capacity

-

Py

Greatest influence on P, from:
= CV, and , of foundation soll
" u, of retained soll



Centrifuge Tests

Scaling laws

Property

Prototype

Acceleration (L/T?)
Linear Dimensions (L)
Area (L?)

Volume (L%)

Mass (M)

Force (ML/T2)

Unit Weight (M/LZT?)
Density (M/L3)
Stress (M/ILT2)
Strain (L/L)

Moment (ML2/T2)

B T T T e A S

2.6 m diameter; 12.5 G-Ton capacity beam centrifuge
Model heights up to 24 in, widths up to 20 in
Hydraulic system for double acting pneumatic pistons

12-Channel wireless data acquisition
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Instrumentation

60
Pneumatic; ol
actuator 40
LVDTs
£30 -
i 10
0
[ ]
[ ]
Factor Required ratios Measured Ratios
T/D<1/5
. (Experimentation Station, _
Aspect ratio 1944) 1/7.5-15/75<1/5 .
< 1/10 (Dunnicliff, 1988)
Active diameter d/Dsg > 10 6/0.2>10
Sensor-soil stiffness =05 28.5x 10° ksi/(0.6 — 4 ksi)
ratio ' >0.5
Active

diameter/Deflection

d/A = 2000 - 5000

6/0.002 > 2000

20 -

e Soil
Overburden,
m=0.5328

A Air Chamber,
m=0.333

50 100
Pressure (psi)

Stress sensor requires
calibration for use in soll

Performed in centrifuge
utilizing increased G
environments

Embedded sensor will
influence measurements

Factors must be satisfied
for reliable output



Sliding Stability Models

s, = 1.5inch

s, = 2 inch

Back face of wall (L/H=1)

#rows = 4

w, = 0.25 inch

t. = 0.0125 inch

f', = 35,000 psi (reinforcement)

f'y = 2,324 psi (connection)

H =6 inches
L = 6 inches
/
Reinforcement strips Dyt = 0.90
¢rupture =0.75
7oL = 1.35

Designed for stability against pullout and
rupture failure

CDR

10

pullout, rupture (CapaCity/demand) > 2




{ Surcharge, g,

-

Vertical Sensor

Horizontal
Sensors

11

Prototype

Acceleration | Wall Height
(g) (ft)
34.67 17.57
28.90 14.64
23.11 11.71
17.34 8.79
11.56 5.86
5.78 2.93

Force (grams)

Force (grams)

Sliding Stabllity Tests

Acceleration (g)
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o oy 2 > o I » o
O 4 o ¥ v < w w
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Time (min)

T = optan(o)
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Sliding Stabllity Test Results
* CDRcasureq grouped by p, (backfill)
* Pyt =327 and CV, = 11%

« K-S (Kolmogorov-Smirnov) fit test a = 5% showed
both Lognormal and Inverse Gauss to fit

12
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Horizontal Dead Load Factor, vy,

Rankine
25000
o Unfactored
e Factored *
20000 e
15000 -
/ /
o . =oyK
HRrankine Vta

10000 -

5000 - ga

Predicted Lateral Resultant (lbs/ft)

0 5000 10000 15000 20000 25000
Measured Lateral Resultant (Ibs/ft)

« ForA=0.70, CV = 0.62 yg,, = 1.52
* AASHTO (2012) recommends yg, = 1.5
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Horizontal Dead Load Factor, vy,

25000

Predicted Lateral Resultant (Ibs/ft)

Coulomb

o Unfactored
s Factored .

20000 -

MN=148

15000 -

10000 -

5000 -

5000 10000 15000 20000 25000
Measured Lateral Resultant (Ibs/ft)

« ForA=0.78, CV = 0.56 yg, = 1.63
 AASHTO (2012) recommends yg, = 1.5

!

O-H Coulomb

= GI,/Ka
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LRFD @ for Sliding Stability

Table 3-4 Calculated € values based on Rankine’s loading (backfill: iy =32° and CV,=11.7%) L/H=1

O ; Measured Measured

TWall No. EAsTr easure o __ .
. E Height | Values Resistance Load Bias = (Measured Predicted) Load Factors ®
—‘é (f) (w) g (Ib/R) | CVa| ug(oiét) | CVg hs Ap A Yev Yem is
o] 8 9 280190 | 081 190810 0.60 1.21 14 2 1 15 175 0.79
e 11 9 4338090 | 080 | 279963 0.81 1.04 117 12 1 15 1.75 0.94

14 6 467110 | 076 | 250457 0.16 0.6 0.7 1.2 1 15 175 0.74

o Table 3-5 Calculated € values based on Coulomb’s loading (backfill: p,=32"and CV,=117%) LH=1

Wall No. Measured Measured o ; :
E Height | Values Resistance Load Bias = (Measured Predicted) Load Factors ®
O @® | @ | pao) [CVa| moavm) | Vg | e Ao A vev | v | s
> 8 0 280100 | 081 190810 0.60 1.21 18 1.2 1 1.6 1.75 0.63
O 11 9 433800 | 080 | 2799463 0.81 1.04 146 12 1 1.6 1.75 0.64
@) 14 6 467110 | 0796 | 2504.57 0.16 0.6 0.8 12 1 1.6 1.75 (.68

AASHTO recommended value UF values
®=1.0 Rankine: ® =0.74 - 0.94

Coulomb: ® =0.63 -0.68

15
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Bearing Stability Models

#rows = 6

w, = 0.25 inch
t. = 0.0125 inch
f', = 35,000 psi (reinforcement)
f'y = 2,324 psi (connection)

H = 6 inches
L = 3 inches
| Dyutiout = 0.90
N Droture = 0.75
7oL = 1.35

Pneumatic|
actuator

LVDTS e

Designed for stability against pullout and
rupture failure

CDRpuIIout, rupture (CapaCity/demand) >2

16



backfill soil
(CV% CV¢)

foundation
soil

(CV, CV,)

Bearing Stability Tests
Side View

Plan View
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Bearing Stability Test Results

Load-

Displacement curves
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Bearing Stability Test Results

* Vieasured (CAPACcity) grouped by p, (foundation soil)
* Hyfs = 26° -30° and Mgfs = 31° -33°

« K-S (Kolmogorov-Smirnov) fit test a = 5%

1 - + T T 1 T
]
—n=231,06=10.1,n=17 pn=146, 0 =334, n=12
| |— Lognormal —Lognormal
2:_‘0.8 }_“."0'8‘
= 3
o @
806 B 06/
o (o
[/} [}
= — K0 2
S04 o = 5% & 04 o =5%
b=}
3 0.75 3
— VU. O —_

S 02 P 02| p=0.93

0 i i i L i i i 0 Li L L " L 1

10 15 20 25 30 35 40 8 10 12 14 16 18 20

Vertical Resutlant (Kips/Ft) Vertical Resutlant (Kips/Ft)
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Validation-Force Equilibrium
 Failure of wall can be described by a planar rupture surface
through backfill (observed in tests)

V .iculateq from force polygon and measured weights
Qs

Q-

v
Wll

S1

M

180° -5 —y

Ra \KTE
8 = {51 O gy 3 Ws y=6 -ﬁ‘bbf
0-45°+ g2 & =7 o 2 - ot
Y =457 - ¢p/2
Of interest: S., V v Wi+ W+ Ws3+0Q
2 V=|— 2 > 2| cos(8)

and e
20

sin(9)
tan(6 — ¢)

+ cos(9)
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Validation-Force Equilibrium

* Good correlation between V|, ..cureq @NA V aicuiated
* Model Is accurate representation

» Useful for investigating S, eccentricity (e) and angle of
Inclination (d)

Foundation Soil p, = 26° - 33° ¢ l l’
50000
2 [ ] Y&rl
40000 | R°=085 oz
z Si
230000 - ¢ /&\
g e
20000 - > N
g Ra
- ®
10000 -
0 T T T T 0= ¢fsl or ¢bfL
0 10000 20000 30000 40000 50000 0 =45° + dps2

vmeasured (|b5fﬂﬁ)

* Backfill u, and p, range 93 pcf — 99 pcf and 28° and 33°



Effects of Load Inclination

 Inclined loads (T in MSE wall and wedge) reduce length of
bearing rupture surface i.e., reduced capacity

« Sokolovski (1960) showed analytically for 6 =0° -20°
depth of rupture 0.78L to 0.3L and lateral extents 1.9L to

0.6L, respectively

Rupture surface in test 15 (6 = 30° and p, = 28%): Dashed line is the estimated Rupture surface in test 42 (5 = 25° and p, = 28°): Dashed line is the estimated

surface. Solid line is offset from observed surface surface. Solid line is offset from observed surface
e Depth of rupture = 0.5L e Depth of rupture = 0.7L
» Lateral extent = 0.67L « Lateral extent > 0.67L

22
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Angle of Load Inclination, &
» Horizontal force equilibrium based on force polygon gives S,

Sy = (Wi + Wy + W3 + Qs — Vipeqas) tan(@ — @)

e UsiNg V| casureq 2N taN(S,/ V easureq), © 1S back calculated
for comparison to the smaller of ¢, and ¢, at interface
between foundation soil and backfill

40 . Qs
Solid line is upper
35 7 pound limit (5 = ¢) 1
— 30 - All tests show X
@ T
v 25 8calculated < (I)fs or ¢bf ¢ * W ll
o74]
O _
= 2 Si
215
© 10
5 N bue
Ra
0 I | T T T T T

0 5 10 15 20 25 30 35 40

(g1, Pory (degrees) 8 = dge1 OT dpsy
23 0 =457 + ¢us2




Observed and Predicted Vertical Dead Load Stresses
Beneath MSE Walll & Dead Load Factor, yp,

o 42
23y ol - .
g 338 —¢=049(x) +13 for0.5<x=1inch
% 3.4 \\ v
g3 f
228 -\ M _ _061(x)+24 for1<x<3inch
5 2.6 \ oy
24 ;
> 2‘5 \
£138 \! ,/g\ oy = VizZ
F A — —— L S
£ ¢ . 7. = soil’s effective unit weight
2 0.8
204 | ' | | z = depth of overburden (H)
0 0.5 1 15 2 2.5 3 3.5

Foundation Length (in)

Load factor calculated with bias (1) and CV of load (Nowak,
1995) and n = 2 (AASHTO, 2009)

¥y = A1+ nCvV)

24
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Vertical Dead Load Factor, vy,

« Factoring the predicted load (applied vertical resultant) with
vey = 1.80 brings almost all points above 1:1 line

70000
o Unfactored | e s N =209
_ L]
60000 » Factored 3.0 * l l
50000 -

.
" P, s @
40000 -

wll
S1
}M&\

0 = {51 OT Pofy

~ -

30000 -

20000 -

10000 -

Predicted Vertical Resultant Force {lbs/ft)

T T T T
0 20000 40000 60000 80000 100000
Measured Vertical Resultant Force (Ibs/ft)

- For 1 =0.96, CV = 0.42 y., = 1.80

« Bathurst et. al. proposed yg, = 1.75 from 34 tests on full
scale MSE walls
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Eccentricity, e, and Effective Length, L’

= Capacity equation: g, = %2yL'N. i,

Q
where L' = L-2e I
Y.
. . . . T — A
Calculated from measured solil pressure distributions Wi l L '
w
- L YVix; S l :
=5 H
5000 2 Z"Vi 9
< ' ' > N W3
4500} L 1 R, / |
Vl
4000-\i v 0\ v
2 35001 | S2
S 3000} \ Vs 0 = Ous
22500- \\\ Va 8 = s T
5 2000f | ) Y, 6—4V \%
a \ 4
19000 | e L_ M. —M,
1000 hink! SR e = —— ——
I 28 IR 2 R 2 4
0 2 4 6 8 10 .
Wall Base| Width, L (f Calculated from estimated moments and
0 resultant vertical force
X3 .
X R? = 0.62 between measured and predicted




Bearing Capacity Analysis:

« Bearing capacity eguation

 Evaluation with 7 soil self
weight factors, N, :

* Meyerhof's

N, = (N, — 1) tan(1.4¢)
* Hansen’s

Ny = 1.5(Ny — 1)tan(¢)
* \Vesic's

N.

y = 2(N, + 1)tan(¢)

« Salgado’s

Ny = (Ng + 1)tan(1.32¢)

1

q, = E]/L'Nyiy

Eurocode 7 (2005)
N, = 2(N, — 1)tan(¢)
Michalowski (1997)

N}" —e (0.66+1tan(g]) fan {(af):]

Bolton et. al.(1993)

N, = (N, — 1)tan(1.5¢)

where

_ ,mtang 2 o, P
Nq—e"a tan (45 +2)



Bearing Capacity Analysis: "

Si
A
« Evaluation of 4 methods of Y
load inclination factor, I, vor
O = or
8 =5
° Hansen’s iy, = (1 — U'sz)n 6 =45° + ¢/2
2 <7 =5 (Bowles, 1996) Muhn’s by = (311— tan(6))"
n=

n =2 herein

« Vesic's i -(1-2)""

v Vineas 52\1
e New Vau, o (1—?)
m = (2+L/B)/(1+L/B) pre

1.08

L = foundation width
B = unit length

for these tests, m =1.09

i, = (1 —‘?)1'55. 31 < droung < 33
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LRFD @ for Bearing Stability

{1+cv?¢,]| _
o ﬂ.R'JW(.}"D'QD"‘ yL-qL) V2 = a3 -E[Ap]*-CV3+ai-E[AL)3-CV{
= Q qZ
[.lD-qD+AL-qL:I-eﬁT"JIIn[l:Hwﬁ]l‘rwwé )| Qf(q—g'ﬁ[in]z+2'z—fﬁ[iD]'E[AL]+E[f1;_]3)
Summary statistics and factors used in estimating @
7 7 QD QL A ar
“Vo | OVL gty | abs/fiy | P "L Mo M
0.42 042 | 32314 | 1,144 1.80 1.75 0.96 1.2
LRFD @’s for pyss = 26° - 30° using the new i,
Meyerhof Hansen Vesic Salgado Euro7 Michalowski Bolton
CVr 0.450 0.444 0.433 0.437 0.444 0.441 0.452
AR 1.93 1.98 1.29 1.82 1.48 1.39 1.75
Pi= @ 0.986 1.020 0.682 0.956 0.765 0.721 0.889
1%  ©hg 0510 0.516 0.528 0.524 0.516 0.520 0.508
Pi= @ 0.668 0.694 0.467 0.652 0.520 0.491 0.602
0.1% ®@/Ar 0.346 0.351 0.361 0.358 0.351 0.354 0.344
LRFD @’s for s = 31° - 33° using the new [,
Meyerhof Hansen Vesic Salgado Euro7 Michalowski Bolton
CVr 0.440 0.436 0.431 0.434 0.436 0.436 0.442
AR 1.71 1.80 1.23 1.70 1.35 1.27 1.53
Pri= @ 0.890 0.945 0.652 0.896 0.709 0.667 0.793
1%  ®hg 0.521 0.525 0.530 0.527 0.525 0.525 0.519
Pi= @ 0.607 0.645 0.447 0.613 0.484 0.455 0.540
0.1% @/hir 0.355 0.359 0.363 0.360 0.359 0.359 0.353
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Tests of MSE Walls on Embankments

B

b

=

o e i

} Bowles

% —Meyerhof

' ——Vesic

=

o ——Hansen
~——Deschene

0 05 1 15

b/B
30
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Tests of MSE Walls on Embankments

Backfil Embankment
(Foundation Soil)
Unit . Friction A Unit . Friction -
Test  Weight Wli?;]t Angle F::;E” Weight WL;T;‘[ Angle F:ﬁglzn
(pc) ) (pcf) )
“’Ej" CV (%) N}i?" CV (%) N;i;’" CV (%) leﬁ" CV (%)
1 95 7 30 7 100 5 32 5
2 94 8 28 12 105 5 34 5
3 103 6 36 5 105 5 33 5
4 98 1 37 2 107 2 34 2
5 97 1 37 2 107 2 34 2
’-’6 98 2 38 5 86 1 26 1
7 99 13 38 2 a0 5 27 4
8 98 1 38 2 86 3 26 2
9 98 1 38 2 85 2 26 2
° H — ° _ o 10 97 1 37 3 82 2 26 2
quels with Myts = 26 -27 " o X - , i , - ,
being evaluated for CVy S B LI 1w 3 8 2 2% 2
13 98 1 38 3 85 1 26 1
* Previous tests had s > 32 and % L 3 1 83 3 26 2
. . . . 15 95 1 35 1 83 2 20 2
did not result in bearing failures 6 o ) 2 . o 0 2 5
and had moisture contents v 2 37 4 82 2 26 2
18 98 4 38 9 82 4 26 4
~—_19 97 2 37 4 85 3 26 2

31



Observed Load-Displacement and
Failures

Observed rupture surface (solid line) and estimated rupture surface (dashed line) in Test 10

Vertical Resultant Force (lbs/ft)

0 10000 20000 30000 40000 50000

0‘00 1 1 1 1
-5.00

-10.00

Vertical Movement (in)
) ) =
w (=] wv
o o o
o (=] (=]

-30.00

-35.00 -

-40.00

Observed rupture on surface of embankment in Test 10

—=-Test 6

=+Test 7

==Test 9

—+Test 10
--Test 12
—+Test 13
—Test 14
-=Test 15
—Test 16
-=—Test 17
-=-Test 18
—Test 19



Validation-Force Equilibrium

« Correlation between V. cureq 8N V icutated

 J Y

Wll
S1
r\ﬂ&\

Ra

¢ ]

8 = g1 OT Pory
0 =45° +¢0bf:Q

33

Q Embankment L1, =26 - 34°
's
5 40000
°
RZ=0.725 )
180° — 5 — 30000 - o o
Y: —
[ P %._ °
T‘v"’l A . ®
320000 - °
. >
Wa 10000 -
A
\X 3 Y= 0 - (I)bf 0 I I :
Y =457 + du'2 - ot 10000 20000 30000
- 450 ) ¢bf‘flz vmeasured (IbS/ﬁ)

W1+W2+W3+QS

sin(9)
tan(6 — ¢)

cos(9)

+ cos(9)

40000
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Bearing Capacity Prediction

. . . 1
* Bearing capacity equation uprea = 5 VL Nyly

« Evaluation with 3 modified
soil self weight factors, N, :

« Bowles (1996) * Hansen’s
. . gy = (1 —0.5tan B)°
N, = Ny N {R— b (l—R}}
' 2 2 2L
where R is ratio of K i/ K o = o
K(-B)/K(+B) P e « Vesic's
K — sin®(a—¢) gy = (1 —tanf)?

ol

z
. , [sin(g+@) sin(g+F)
smz(ﬂf)Smiﬂ+¢][1—\lili::l1ti+$mz$¢:+§J

where N'=N.g,
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Bearing Capacity Prediction

L S D
Test| Unit | ° e |Weigreen | Vovese V.. Bowies Vines:
Weight ) — o e —— -] =

(Ibs/ft’) (kips/ft) | (kips/ft) (kips/ft) | (kips/ft)
1 100 32 2.0 2.3 3.0 138
2 105 34 3.6 5.4 7.2 185
& 86 26 37 23 75 259
7 a0 27 45 2.8 9.2 273
g 86 26 35 20 7.2 30.7
10 B5 26 36 2.3 7.4 290
11 90 27 35 5.8 9.0 290
12 B2 26 35 22 7.2 285
13 85 26 3.6 2.3 7.4 282
14 B3 26 3.4 57 7.0 329
15 &3 26 34 57 7.0 245
16 B4 26 3.3 55 6.8 18.0
17 B2 26 34 5.7 6.9 280
18 82 26 2.9 5.0 5.6 25.0
19 85 26 41 6.8 8.3 32.0

Predictions based on Bowles
method use Hansen’s N_ and iy,
giving the lowest bias (73 =34

Vesic’s gives bias (A) = 4.3
Hansen’s gives bias (A) = 7.2

If a bearing capacity problem, all
methods highly over conservative

Extents of rupture surfaces
suggest failures exhibiting a
deeper rupture due to the
combined shear on vertical and
horizontal plane from slopes and
MSE wall



Shear Stress (psf)
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Observed Rupture Surfaces

Observed rupture surface (solid line) and estimated rupture surface (dashed line) in Test 10 ;
Observed rupture on surface of embankment in Test 10
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Conclusions and Recommendations

Sliding Stability

Resistance factors (®)determined for wall heights of 8 ft, 11 ft and 14 ft, L/H =
1, and backfill properties of p, = 32° CV, =11%

® ranged from 0.74 — 0.94 using Rankine’s loading and 0.63 — 0.68 using
Coulomb’s loading

Horizontal load factor (yg,) was 1.52 using Rankine’s loading and 1.63 using
Coulomb’s loading

AASHTO (2012) recommended design: yg, = 1.5, estimating lateral loading
using Rankine’s method and ® = 1.0

Coulomb’s method leads to conservative ®’s and are recommended for wall
dimensions and soil properties tested
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Conclusions and Recommendations

Bearing Stability

 Recommend Vertical load factor (yg,) = 1.87 be used based on 152 measurements
of vertical force. Current practice yg, = 1.35 (AASHTO, 2012).
* Observed rupture surfaces supported the use of load inclination factors, 1,

) S» . s, 1.55
. Recommended i =(1-3) . 26<6ons<30 i =(1-%)7, 31 < e <33

« Resistance factors (®)determined for wall height 20 ft with L/H = 0.5, and
foundation soil properties of u, = 26° -30° and 31" -33" with CV, =5%

« Recommend:

For = 3.09:
® = 0.47 for Hofoundation soil =26 -30° and @ =0.45 for Hfoundation soil =31" -3%°
For 3 = 2.32:

® = 0.65 for Hofoundation soil =26" -30° and ® =0.68 for Hofoundation soil =31° -33°
« AASHTO (2012) recommended ® = 0.65



=
Conclusions and Recommendations

MSE Walls on Embankments

* 14 tests exhibited failure — 12 tests with p, = 26" - 27°

Tests with pg = 26 - 27° exhibited deeper rupture surfaces due to the
combined shear on vertical and horizontal plane from slopes and MSE wall

* Bearing capacity prediction methods which account for ground inclination, g.,
(Bowles, Meyerhof, Hansen, and Vesic) are highly over conservative

« Current methods (Bowles, Meyerhof, Hansen, and Vesic) lead to bias, A, > 3

» Tests suggest bearing capacity of MSE walls on embankments not an issue,
passive zone present in bearing capacity failure could not be defined by shape
of observed rupture surfaces

* Results indicate the stability was is an overall stability problem (validated with
Plaxis model)

» Slope stability analysis should be performed for MSE walls on embankments
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Final Report

= McVay, M.C., Bloomquist, D., Wasman, S.J., Drew, G., Lovejoy, A., Pyle,
C., O'Brien, R. (2013). “Development of LRFD Resistance Factors for
Mechanically Stabilized Earth (MSE) Walls”, FDOT Final Report BDK75
977-22. (http://www.dot.state.fl.us/research-
center/Completed_Proj/Summary GT/FDOT-BDK75-977-22-rpt.pdf)
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Thank You!

Questions?
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