Lesson 5:

ReSSA+ Software:
Demonstration

Prepared and Presented by Dov Leshchinsky.
Live Demonstration was in Geosynthetics 2021. The following
screenshots replicate the actual demonstration.
This demonstration provides an instructive use of ReSSA+



Problem - Mechanical Connector

Stacked concrete facing
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512 Connection strength as
T R J 0.75

| fraction of T,,, CR,



Baseline Solution: Stage |

Objective: Find T

2> T,~15LTIDS=15RF,RF,RF_ T

max max
Main Menu
Geometry Reinforcing Material
SIMPLIFIED Working with ReS5A +
TIERED GEQSYMTHETIC
GENERAL METALLIC
Project Identification
Input Data

Rotational Failure Mode: Bishop Analysis

Global Stability

Baseline Solution

Translational Failure Mode: Spencer Analysis

Define search domain for
Global Stability

RUM

VIEW RESULTS

Define search domain for
baseline solution to determine
Tmax and To

RUM

VIEW RESULTS

Define search domain for
TRAMSLATIOMAL FAILURE MODE
(Direct Sliding)

RLUM

VIEW RESULTS

Define search domain for THREE-PART
WEDGE Failure Mechanism using:

Points on Paints Along
a Mesh a Line
RLUN

VIEW RESULTS




Define Search Domain to Determine
Tmax and To Search Domam for ROTATIONAL ANALYSS — Top-Down Method S

Search of critical drdes is limited to user's
defined range of entry points. Input only
the range of x { program wil calculate the
corresponding y J :

All ¥ values are in [ft] #1

Cirdes Start points (upper part)

From X1 value = g
to X2 value = g

Mumber of START points
(between X1 and X2) , Ms:

Targeted Fs on strength of soils:

Cohes, Fs-tohesion: | 1 Read
Friction Fs-phiz | 1 Mote
Py I
Consideration of facing units should be

carefully considered:

Facing Elements [_]

Upper part
¥

X =93.26 ft.

¥ =121.34 ft. Each reinforcement layer is divided into:

segments. Values should be between 10 - 200

Gridiines

d%ﬁ
Method of Stability Analysis :
C:mp(:eﬁensiuellg?shopa 1]|II='.SIIZZISF'. =0.0 DEFALLT E?@ Cancel




Run and Get T

If reinforcement strength is same
as Treq(x), any circle through
layers will have the same Fs=1.0
=>» All circles are equally critical =
Therefore, baseline results are
rendered based on which we have
to select reinforcement with
adequate Tult ensuring sufficient
margins of safety

Note: There is NO well-defined
Active Wedge as postulated in
most simplified designs

req

B Top - Down Results
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Circle for Layer 9 Determining T

max"*

Note that Treq

is limited by Pullout Resistance thus Shedding

load to layers below

|| REFRESH | ok
Display Results Set Graphic Scale )
for Layer: El e of Results: Essentil
+ - + -

| Treq. | |Crih’cal Cirde |

Design Distribution  Actual distribution

(Fs-po=const.) of of Fs-po(X) on
Pullout Resistance:  Pullout Resistance:

Rear Rear

Front Front

About To:
Important

Adjusted || Adjusted
Front Front

aSp
@

X =83.34 ft.
¥ = 125.62 ft.

9

Max. T-req = 92062 b/t
at ¥ =10858ft

Save Settings

Results:
Al T-req.

Locus of Tmax

Critical Cirdes

Tabulated Results
Pullout:
All Rears

All Fronts

Al Adjusted
Fronts

Display:

Tension Map

ke

Toe point

..




Determining To: For Treq, frontend
pullout resistance must be satisfied

Display Results Set Graphic Scale .
for Layer: LR RS of Results: Essentil

+ - + -

Critical Cirde Save Settings

Design Distribution  Actual distribution Results:

(Fs-po=const.) of of Fs-po(X) on ]
Pullout Resistance: Pullout Resistance: All Treqg. ]
Rear Rear Locus of Tmax co T
About To:
Impartant Eront Eront Critical Circles | | | I Ll
Adjusted | | Adjusted Tabulated Results
Front Front
Pullout:
m All Rears
G%D All Fronts

Save §e‘ﬁif”|’§§ o

T-req. Critical Cirde

Design Distribution  Actual distribution Results:

(Fs-po=const.) of of Fspo(X) on
Pullout Resistance:  Pullout Resistance: all T-req.
Rear Rear
Locus of Tmax
About To: s
Imporbnt Front Front Critical Cirdes i z ity
Adjusted || Adjusted Tabulated Results
Front Front
Pullout:

All Rears

aSp
v —
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All Adjusted Front Pullouts

| Ok |

) Set Graphic Scale

=

of Results: EsanE
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Save Settings %? §
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Tension Map: Color Coded Visual of

Treq
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Tabulated Results

Tabulated Results - Stage | ("Internal Stability")

; Hesght - . inf.= Trequired - . Connecton
‘% {"’g"' uunE—?E}lgFim Fi-'ltggf." T Located at X u:{nir:erﬁm Fs-conn.= load, To
% Toe Tmax e from Toe = CoSt !/ To {front end)
= [#] [Ib/% ] (16 Lft [ It ] [Ib/t]

1 §20.79 1.30 709.94 0.5 £90.59 1.44 479.63
2 267 820,79 1.00 520.6] 1.19 £90.59 1.80 383.71
3 467 920,79 1.00 920.63 2.64 £90.59 3.60 181.85
4 §.67 820,79 1.00 520.6] 353 £90.59 3.15 219.26
5 8.67 920,79 1.00 920.6 4.7( £90.59 3.15 219.26
5 10.67 820,79 1.00 520.6] 531 £90.59 530 130.18
7 12 67 920,79 1.00 920.6 5.93 §90.59 360 181.85
8 14 87 820,79 1.00 520.6] §.25 £90.59 420 164 45
g 16.67 920,79 1.00 920.6 6.59 §90.59 4.03 171.30
10 18.67 820,79 1.02 503,54 Rk £90.59 157 438 52
LTDS is based on T,; and RF
specified in Global Stability
£

Tol T max Input pullout
T o affected by resist. at

[r;;]ﬂ rear end rear-end, Tr-o
pullout [ I/t ]

68 Mo 0.00

432 Mo 0.00

21 Mo 0.00

24 Mo 0.00

24 Mo 0.00

14 Yes 0.00

21 Yes 0.00

18 Yes 0.00

19 Yes 0.00

49 Yes 0.00

* LTDS = Long-Term Design Strength = Tult / (RFid * RFd * RFar = RFa) where Tult and RF are specified in Global Stability.
Fs-reinf. = "Factor of safety” on geosynthetic (reinforcement) strength considering the specified target Fs an soil strength and LTDS spedified in Global Stability.
** CoSt = Connection Strength = % of LTDS available at front-end as currently specified in input of Reinforcement in Global Stability.
Fs-conn. = "Factor of safety” on connection strength considering the strength specdified in Global stability and the calculated connection load in Baseline Solution.
Treq(x) is calculated for a limit equilibrium state where Fs anywhere is constant. Therefore, To is the connection load at such a limit state. However, connection load can be
highly volatile as its value also depends on the relative movement of the face. In addition, loads during construction might be larger than calculated at a limit state,
Finally, at working load conditions, higher than calculated connection loads might occur, possibly constraining movements.

It is suggested that you read and understand the commentary in FHWA-HIF-17-004, Section 10.5, pp. 105-108, induding Fig 10-37.

Open FHWA-HIF-17-004

Display Tmax and To for each layer

Pullout details: min(Fs) Front / Rear

Coverage
Ratio, Rz

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Tmax=max T-req.

2 = NE

Rear end pullout capacity

-

1\“ ] H‘ .

Toe Point i

X measured from Toe

Ty [front end ]

n“” y

Display Horizontal Displacements

RETURM
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Display T

max

and T, Distributions

Tmax and To for each layer

Tmax

Ta

Layer # 10
Layver # 9
Layer # 3
Layer & 7
Laper # B
Laver # 5
Layer # 4
Layer # 3
Layer # 2

Layer # 1

X
\\ s
200 500 ol 1000 1250 1500
[ b/ ]
RETURM
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Estimate Horizontal Displacement

Estimated Horizontal Displacement, d, at Face of Slope for Specified Fs

reinforcement having unit of [Force/Length].
Typically, Jis determined at 2% geosynthetic strain.

3. The displacement d is solely due to estimated cumulative elongation of the
reinforcement. It does not reflect possible translational movement of the
reinforced mass. To aveid translational movement, conduct 2-part wedge global
stability analysis (in Global Stability mode) verifying that for the selected layout of
reinforcement the global Fs is adequate, typically =1.3 .

DEFALLT

G Hesght Cument | Tensde Modulus of Homzontal ™ % @
f from input of Geosynthetes, J, | Displacement at
@ Toe LTDS at 2% strain Face of Slope, d
m
- [ft] [ =i CALCULATE
1 0.67 34000 0.23
2 2.67 000 1.17
3 467 34000 1.88
4 667 34000 249 Layer § 10
3 8.67 34000 3.05
& 10.67 520.79 4000 3.38
7 1267 | 92079 3.48 Leven i€
il 14 67 52075 4000 333
) 16.67 920.79 34000 3.20 Layer 8 8
10 18.67 520.79 000 2.44
Layer 8 7
Layer B B
W
< >
Laverd b
MOTES:
1. The approximated horizontal displacement at the face of the slope is appropriate Layer & 4
for limit state; i.e., when your spedfied Fs=1.0 in top-down approach leading to
full mobilization of the soil strength considering rotational slip surfaces.
2. The approximated horizental displacement, d, is calculated following this Layer # 3
EXpression: . .
" = Where: Tiis the force calculated at segment i and
d=z _ (J—:) ﬂxf ﬂ,‘k’f ig the length of segment i. Layer 8 2
i=1 That is, ﬂxf =L/n whereLis length of
the considered reinforcement layer and n is the number of segments along a
layer specdified in your data (between 50 and 200). Jis the tensile modulus of the Layer #1

[nch]

Cancel

x
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Back to Main Menu - Global Stability
— Stage Il Design

Main Menu
Geometry Reinforcng Material
SIMPLIFIED Working with R.eS5A+
TIERED GEQSYMTHETIC
GENERAL METALLIC
Project Identification
Input Data

Global Stability

Define search domain for
Global Stability

RUM

VIEW RESULTS

Rotational Failure Mode: Bishop Analysis

Baseline Solution

Define search domain for
baseline solution to determine

Tmax and Ta

RUMN

VIEW RESULTS

Translational Failure Mode: Spencer Analysis

Define search domain for THREE-PART
WEDGE Failure Mechanism usings:

Define search domain for

TRANSLATIOMAL FAILURE MODE F"’i”tsszﬂ Points Along
(Direct Sliding) aMe a Line
RUN RUN

VIEW RESULTS VIEW RESULTS
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Specified T, ,./RF Renders Fs=1.0 -
Recall Internal Stability

Geosynthetic Reinforcement -- Multi Type ? >
Total number of reinforcement layers at or above Toe 10 To modify dickon —— = Modify configuration
! (elevation, length, type)
Layers below Toe elevation (max, 10) ®ne
RF=1.121.31.50=2.184 Oves
LTDS=2011/2.184=921 Ib/ft
_ Geosynthetic | Reduction | Reduction | Reduction | &dditional “
Dpdtunal a thet Ultimate Factor for | Factor for | Factor for | Reduction | Coverage
E.E eosyninetic Strength,  |Installation | Durability, | Creep, Factor, Ratio,
retrival Designated Mame T ult D R
from : L amage. C
b/ RFid RFd RFc RFa
1| Type Red 1| 2011.00 1.12 1.30 150 | 100 1.00
2
3
4
5 W
£ >

T— Click on numeral to delete reinforcement type

Tt Re

Tavaiatie™ FF,y-FF, "RF, -RF, Tallowatle = Tavailable

DEFAULT Cancel

Reinforcement Quantities

Interaction Parameters




To Ascertain Results in Internal

Stability, Run Global - Define

Search

Search Dormain for ROTATIOMAL AMALYSIS -- General Geometry
Search of critical circles is limited to user's

defined range of entry and exit points. Input
only the range of x (program will calculate
the comesponding ) -

Al ¥ wvalues are in fit]

Circles Start points (upper part)

Fram X1 value = g
to X2 value = g

Circles Exit pointz (lower part)

X3to X4 Other..
From 3 value = g

to Y4 value = g

#1

e

Upper part

N AT
rt i

= ¥ =95 40ft.
¥ =12140%.

Method of Stabilty Analysis ©  ROR < 0,00 d%p

(®) Comprehensive Bishop

= v
() ABSHTO/FHWA - Bishop ;] DEFAULT

Exclusion Zone
Select "N"

Gridlines Display all specified circles

22ges] Cance
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and Get Fs=1.01 OK

RESULTS DISPLAY PLOT/PRINT (CAPTURE SAFETY MAP

" REFRESH | OK

Display available distribution of tensile resistance I Mirimum factor of safety = 1.01 I

T (Max. 10 layers) Radius = 29.66 ft.

i -

aSp
v

¥ =107.96 ft.
Y = 91.60 ft.

Show Scale
Gridlines
Right-click to change Type

or Length of reinf. or soil
parameters,

Layer #10 of type #1: Type Red

1 2 3 4
=[] 10047 10280 10518 11447
T [Ibit] B90.59 92079 92073 000
Toe point v
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Safety Map Showing the Spatial
istribution of Fs on Soil Strength

|| REFRESH | OK
Display available distribution of tensile resistance Minimum factor of safety = 1.01
frlaes EI (Max. 10layers) Radius = 29.66 ft.

+ 1 [=]

Color Code Safety Factors

I:l X = 125.63 ft.
Y =91.67 ft.

1.20

1.00

Toe point it
17




Stage Il: T,,,=1.5RF T,__. = 3020 Ib/ft
un Global Stab.: Fs=1.39>1.30 OK

| REFRESH | oK

Display available distribution of tensile resistance I Minimum factor of safety = 1.33 I
for Layer: EI (Max. 10 layers) Radius = 727.57 ft.

g /E

Layer #6 of type #1 : Type Red

1 2 3 4
Re-Run...
# [ 10027 10083 11227 11427
T [kt 1037.09 138278 138278 000

aSp
v 1

X =83.83f
¥ = 125.96 ft.

Show Scale o

Gridlines /

Right-dlick to change Type /

or Length of reinf. or soil
parameters.

Toe paint v /




Run 2 Part Wedge Sliding using
Spencer - Fs=2.07 OK

Show: Implied bearing load and eccentricity

REFRESH QK

Display critical 2-part wedge

along Layer: D (Max. 10 layers)

Toe Elevation

1 Re Run for
Reinforcement
Layer #1

d%p Show Scale
v Gridlines
.

X=112.1f
Y =90.8 ft.

Minimum Fs (reinf. layer #1) = 2.07

Fs minimum found in this run = 2,07

Toe point




Using Spencer: Get Normal Stress
and Meyerhof ¢ ,=R/(L-2e)

- e,

| REFRESH | | oK

Hide: Implied bearing load and eccentricity

Display critical 2-part wedge

along Layer: El (Max. 10 layers)
+

- Toe Elevation

Re Run at
Toe elevation

dgb Show Scale
v

Gridlines

¥ =106.1"ft.
¥ =90.8 ft.

Minimum Fs (@ toe elevation) = 2.28

Fs minimum found in this run = 2.07

Bearing load = (resultant of normal stress distribution
over B — see vector drawn on base) = 378597.33 [Ib/ft]
e =0.57 ft. {to right of CL).

Fs-sliding = 2.28
Width of "footing,” B = 14.00 ft.

Indination of interslice force, theta=delta = 23.1%

Show 2-part wedges at toe elevation and
respective normal stress distribution

Toe point

i

T

20



Let’s get some seismic excitation
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Change RFcr=1.0 and Run Baseline

Results:
| All T-req. |
| |
[=z= ] mi i in |||.../
Tabulated Results /
Fulout: il ALl
= L.
All Rears /
All Fronts ‘ ’/f J ,* ‘ |
all Adjusted | | | - e |1|/|
Fronts ’ r ’H
. / / Fq
Display: | ‘ "f ’f ) r |JA'
| 4
Tension Map i"" ‘,f '7 ’/
/|
i’ 4 v ,-"‘
Y/ d /1 r
|| 4 d A o L' | I
i 5
, I‘f f’ f’ f'-
/ A p"‘ ol K A
| / A ( aliis
’ 5 o F .
4
r\" "’ / f" "‘ i’# p"’
/A Ve A 7 et
|| A i i d ] L |
r L T
p'" i"‘/’ " ,f'# ;"':-"" |t
Sy Fd " et e
Jhd p 1 Perod et
L ] A Ky | b e |
o -
5 A1 | L] P
Py s gt e
| T | d ol
A1 AT LT L] |
T Lt
ot
Toe point it "%’
N




Tension Map Indicates the Impact
of Compound Stability

23



Under Seismic Loading Pullout May
Play Significant Role

A

24




While Tmax increases, taking RFcr=1.0 Renders
Adequate Reinforcement Strength = System is stable

Tabulated Results - Stage | ("Internal Stability™) X
: ; - Trequired C : - i
£ H:g & Cumrent input FS'rE'nf'._ Eare Current input onnection Tol T max Input. pullout . @ ﬂ
_ om of LTDS * LTDS / T Located at X of CoSt ™ Fsconn.= load, To T affected by resizt. at Coverage .
% Toe Tmax ma from Toe - CaSt i To (front end) [F;;]R rear end rear-end, Tro Ratio, Re Rear end pulluut capacity
= [t] [ It ] (] [Ibift ] [t ] pullout [Ibift ]
1 207418 0.99 22 0.86 1555 63 1.08 144575 89 No 0.00 1.00
2 267 207418 0.99 22 5.35 1555.63 547 157.59 3 No 0.00 1.00
3 467 207418 1.00 .98 82.24 1555.63 7.09 219.26 11 Yes 0.00 1.00
4 6.67 207418 1.00 .58 11.93 1555.63 5.97 260.37 13 Yes 0.00 1.00
5 8.67 207418 1.00 .98 11.70 1555.63 7.09 219.26 11 Yes 0.00 1.00
6 10.67 207418 1.07 1935 49 1147 1555.63 811 191.85 10 Yes 0.00 1.00
7 12.67 207418 134 154510 11.24 1555.63 6.33 226.11 15 Yes 0.00 1.00
8 1467 207418 1.61 1287.13 11.01 1555.63 7.09 219.26 17 Yes 0.00 1.00
g 16.67 207418 2.02 1029.16 10.22 1555.63 6.68 23256 23 Yes 0.00 1.00
10 18.67 207418 2.29 903.94 5.23 1555.63 3.29 47278 52 Yes 0.00 1.00
Tmax=max T-req.
= 14
1\” | H‘ I
Toe Point 7
X measured from Toe
Ty [ front end |
- ;
< > //’_
* LTDS = Long-Term Design Strength = Tult / (RFid * RFd * RFcr * RFa) where Tult and RF are spedfied in Global Stability. I
Fs-reinf. = "Factor of safety” on geosynthetic {reinforcement) strength considering the spedified target Fs on soil strength and LTDS spedified in Global Stability. || .
** CoSt = Connection Strength = % of LTDS available at front-end as currently specdified in input of Reinforcement in Global Stability.
Fs-conn. = "Factor of safety” on connection strength considering the strength spedfied in Global stability and the calculated connection load in Baseline Solution. Toe Point ™
Treq(x) is caloulated for a limit equilibrium state where Fs anywhere is constant. Therefore, To is the connection load at such a limit state. However, connection load can be
highly volatile as its value also depends on the relative movement of the face. In addition, loads during construction might be larger than caloulated at a limit state.
Finally, at working load conditions, higher than calculated connection loads might occur, possibly constraining movements,
It is suggested that you read and understand the commentary in FHWA-HIF-17-004, Section 10.5, pp. 105-108, induding Fig 10-37.
Open FHWA-HIF-17-004 Display Tmax and To for each layer Pullout details: min{Fs) Front f Rear Display Horizontal Displacements RETURM




Impact of Compound Failure is Manifested in
Required high T, _, and T, at Bottom Layers

Tmax and To for each layer >

Layer § 10 /
Layer #9 \

Layer & &
Layer # 7 \\

Trnas Layer # 5 P,
Layer 85
Layer & 4
To Layer & 3 I
Layer # 2 A_‘-—-
Laper # 1 M.

00 BOO0 900 1200 1500 1800 2100 2400 2700 3000
[ bt ]

RETURM




Also Displacement is large at Bottom
Layers EstimatedHmimlDispmment,d,atFaceufsmpefmspe.;iﬂejFs - X

o Heaght Cument | Tensie Modulus of Homzontal

f from input of Geosynthetes, J, |Dhsplacement at

) Toe LTDS at 2% strain Face of Slope, d

m

= [fi] [ bt ] [ bt ] [inch ]

1 2074.18 34000 153 CALCLATE

2 2.67 207418 000 2.67

3 4 87 207418 34000 8.34

4 6.67 207418 34000 796 Layper # 10

5 8.67 207418 34000 6.90 \

B 10.67 207418 34000 572

7 1267 | 2074.18 34000 4.80 Loz d

8 14.67 207418 34000 414 \

5 16.67 207418 34000 3.56 Layer £ 8

10 18.67 207418 34000 253 \
Layer # 7 Y
Laver # B \

W
£ > \

Laver # 5
NOTES \
1. The approximated horizontal displacement at the face of the slope is appropriate Layer t 4
for limit state; i.e., when your specified Fs=1.0 in top-down approach leading to
full mobilization of the soil strength considering rotational slip surfaces.
2. The approximated horizontal displacement, d, is calculated following this Layer # 3
EXpression: . _
" = Where: Ti is the force calculated at segment i and
d=Z (J—[) ﬂxf ﬂ.Xf ig the length of segment i. Layer # 2 .
i=1

= That is, ﬂxf =L/n where L is length of
the considered reinforcement layer and n is the number of segments along a
layer spedified in your data (between 50 and 200). 1is the tensile modulus of the Layer &1
reinforcement having unit of [Force Length].

Typically, Jis determined at 2% geosynthetic strain. 5 10

3. The displacement d is solely due to estimated cumulative elongation of the [inch]
reinforcement. It does not reflect possible translational movement of the
reinforced mass. To avoid translational movement, conduct 2-part wedge global
stability analysis (in Global Stability made) verifying that for the selected layout of
reinforcement the global Fs is adequate, typically =1.3 . 2 7

DEFAULT oK Cancel




Global Stability Sliding: Fs=1.07 OK

Toe Elevation

along Layer: l:l {Max. 10 layers)

1 Re Run for
Reinforcement
Layer #1

qu Show Scale
v Gridlines

¥ = 100.6 ft.
¥ =126.2ft

Minimum Fs {reinf, layer #1) = 1.07

Fs minimum found in this run = 1.07

Toe point
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K,., at Each Elevation - Can be used
for seismic displacement

Captured Kh_y x
Captured kh_y at
Toe elevation is 0,340
1 Toe Elevation
" Laver # 10
Captured
+ —_

Kh_y Layer # 9
1 Layer #
5 0296 kKh_y = 0.282
3 0.312 Layer # 7
4 0.330 L HE

Kh ayer
5 0.350 =
5 0370 @ Calculated Kh_v Layer # 5
T 0.395 £ &b thiz elevation Fslstatic] < 1.0 Layer # 4
. 0.425 £ Al thiz point: Mo Convergence
§ |Mo Convergence ' Layer # 4
10 | Mo Convergence ¥ Mot Calculated Layer 2
11
12 Layer # 1 o
13
0s 1.0 15 2.0
14 Kh_y
15
16 MOTES: 1. Yield acceleration is useful in calculating Mewmark seismic displacement.
17 2. 2Part wedges considered are at the rear edage of each reinforcement layer. Sliding at toe
18 elevation, interfadng with the foundation, has the length of bottom reinforcement layer.
19
20 v Uze of Kh_y in assessing seismic
< N % @ displacement: Some references, RETURM 29




Sliding: What if

.=0.7 (K, =0.35)?

Seismic Parameters 7

Ground

acceleration : = =

Horizontal ground acceleration coeffident, Ao =

ReS5A is using in computations the design seismic horizontal acceleration

(press F1 for explanation)

kh=Am= | 0.5 x Ao =0,330

Vertical ground (®) + (dowr) kv =0l % kh = 0.000
acceleration
e O-w) k=[0  |xkh=0000

In case of ponding water (such as in reservoirs or o116
water-front structures), should the seismic coeffident
be applied also to the water surface surcharge? (C)¥es

NOTE: Seismic coefficient is not applied to surcharge loads. If deemed
necessary, you can adjust Q and omega {see surcharge in General Geometry
Mode) to reflect the effects of horizontal acceleration.

DEFALLT Cancel

Captured Kh_y

Captured Kh_y at

Toe elevation is 0,340

Toe Elevation

~
Captured
.y -
1 0.282
5 0.796 Kh_y = 0,350
3 0.312
4 0.330
i
e 0.370 @ Calculated kh v
7 0.395 £ At this elewation Fslstatic] < 1.0
& 0.42 3 At this point: Mo Convergence
§ |Mo Convergence
10 | Mo Convergence 2 Mot Calculated
11
12
13
14
15
16
1F
18
19
20 W
< > g =

Laver # 10

Laver # 9

Layer # 8

Layer# 7

Laver # &

Layer# 5 0

Laver # 4

Layer # 3 [r—— S— Kh_yg Kh:035
Layer # 2

Layer # 1 —
0

5 1.0 1.5 20
kh_y

MOTES: 1. Yield acceleration is useful in calculating Mewmark seismic displacement.,

2. 2-Part wedges considered are at the rear edge of each reinforcement layer. Sliding at toe
elevation, interfacing with the foundation, has the length of bottom reinforcement layer.

se of Kh_vy in assessing seismic
displacement: Some references, RETURM
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