SnailPlus Example: Critical Slope Surface Methods

Example 1: Critical Slope Surface Methods in SnailPlus
Global Stability Safety Factors Comparison

Maorgenstermn-Price

Ik Automatic search procedure
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SnailPlus Example: Critical Slope Surface Methods

Al. Model Wizard - Project Geometry & Soil Nails Layout

Medel wizard - create a soil nail wall model gquickly

English Units ft, inch, kips) ~

A. Dimensions | B. Shotcrete and plates  C. Analysis methods 4k
1. Dimensions
Model width L=[160 | #
Surface slope El deg Vidth right
Surface elevation Els= I:l ft f
[] Ground water
Define =l f horizontal
ine slope angle from ’ Subgrade
Q) By angle 75 # elevation Elsub=
By V/H (Vericalte ft
Horizortal) method V' 1.5 1
2 Soil nails o .
Vertical spacing |:| ft L f Depth to 1st nail ®
Horizontal spacing D ft [] Include all intermediate construction stages
Soil nail angle deg
Bar# #11  ~ Rebar Steel mat. | Grade 60 v Eff diameter [4 | in

Cancel

y.

=

Geometry:
30ft Excavation
160ft Model Width
40ft Distance from the Base of the Wall to the right
15deg Slope Angle from Horizontal

Sml Nails Layout:
bft Vertical Spacing
bft Horizontal Spacing
30ft Fixed Length for the Soil Nails
15deg Inclined from Horizontal
Do not include all Construction Stages

Soil Nails Section:
f#11 Rebar Steel
Grade 60 Steel Material
dinches Hole Diameter
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¢ DEEP EXCAVATION SnailPlus Example: Critical Slope Surface Methods

A2. Model Wizard - Shotcrete Facing & Head Plate Sections

Model wizard - create a soil nail wall model quickly >

A. Dimensions | B. Shotcrete and plates | C. Analysis methods 1)
Shotcrete properties

Shotcrete Facing Section:

Select from available sections  Slab 0 e ’ .
P - Permanent Facing with 2 Rows of Rebars
[] Use two stage facing (temporary and permanent) [] Use only one layer of mesh reinforcement « _ ]2in Thick Facing
Finad facing Sickness D [12__ [ Concrete) 3ks Concrste - #6 Bars @ 8in Spacing Horizontal & Vertical

Topbars#[f6  ©|(>]  ClearCop2 | Rebar Grade 60 - Jksi Concrete, Grade 60 Rebar Steel Materials
B-ottombm# 5 EIear.Chdin

Heshspacings.rin Mesh spacing Shin
Horizontal Botiom bars #

g — . Head Plate Section:
s — _ - Plate 8in x 8in x 1.25in
Use plate studs #3/Diam.= 0.3751 ~ Reset default bolt sizes « Bin Long #3 Rebar Studs
Studlength(s  |in
P o . f#t4 Waler Rebars

Pressures an facing

Pressure on facing as ratio active Ranges from 0.5 to 1.0 of active (standard 0.75)

English Units fit. inch, kips) ~ Mext Cancel

Live Web Presentations: training@deepexcavation.com

Sales & Licensing: sales@deepexcavation.com



mailto:training@deepexcavation.com
mailto:sales@deepexcavation.com
http://www.deepexcavation.com/
http://www.deepex.com/

GEOTECHNICAL SOFTWARE & SOLUTIONS

¢ DEEP EXCAVATION

SnailPlus Example: Critical Slope Surface Methods

A3. Model Wizard - Analysis Methods & Codes

Medel wizard - create a soil nail wall model quickly

A. Dimensions  B. Shotcrete and plates | C. Analysis methods
A. Select critical slip suface search method

Circular failure search
O Automatic search Tridinear search

Correct safety factor when excess unbalnced forces are calculated from
s0il nails (see theory manual)

Use available shear method for nails
B. Please select design method

FHWA ASD - Allowable Stress Method (GEC7)

C. Shotcrete facings: Please select design method
ACI direct method and FHWA ASD Equations for Bff

Use working stress method (at nail heads)

D. Please select if this wall is temporary or permanent

Pemanent wall

English Units ft. inch, kips) =

Ok

4 [

Cancel

<_ Initial Slope Surface Search Method:
Automatic Search Approach

‘_ Geotechnical Design Method:
FHWA Allowable Stress Method (GEC 7)

Structural Design Codes:
4— - ACl direct Method for the Shotcrete Facing
- FHWA Allowable Stress Design Equations for Steel
Members
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SnailPlus Example: Critical Slope Surface Methods

B. Soil Properties and Stratigraphy (Soil Layers)

F T
220 -4t
51
yt= 123 pof
t=34deg 1. General Boring Information - Coordinates
Cult= 20psi M| Boring 1
Coordinates X 50 ft Y| 0 ft
s The x coordinate controls where the boning is shown in your design section view
ach design section uses one boring (soil strata). You can use 3 :lf‘ferertt rlrg Qin
each design section.
SPT Data Option (Applies to Design Section)
SPT Record | Mot assigned ~ Add edit SPT records
GT CPT Record Cption (Applies to Design Section)
yt= 130 pcf CPT Record | Mot assigned ~ Add edit CPT records
=200 psf
$'=38 dag 2. Boring Layers - Layer Elevations
Qult= 28 Tpsi Top Soil type OCR Ko Edit
-4 Al w1 0441 Edit
-2 aT =1 0412 Edit
1] ot
Boring 1

"or Su ¢’
(pcf) (psf) (deg)

F - Sand 120
-4 S1 - Sand 125 0 34
-20 GT - Till 130 200 36

A. General B Hastoplastic Lateral E. Adv.
4 Unit Weights - Density

¥, 120 |pcf > ¥ g 120 |pef ¥ '=

5. Strength Parameters and Poisson Ratio
Drained strength properties

c'(0 psf s & (30 degrees
V(035

5. Atrest coefficients
KoNC |05 nOCR |05

Ko = KoNC * (OCR)"nOCR
&. Uttimate bond (grouted piles when bond option is selected)

skin.u
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GEOTECHNICAL SOFTWARE & SOLUTIONS

C. Structural Sections - Manual Review/Input

il
il Facing for soil nails (shotcrete or other) *
Edit soil nail X eIl S=arT A Data B Fesuts C.Resultsforthis stage D. Advanced
A.Gereral B Results C.Detaledresuts C.Envelope 1. Name 6. Options for staged excavation
i . Soil nail facing Enable activation of individual stages 1Zin
ND e 2. Facing type
1. Dimensions Shotcrete (uses concrete slab sections) e
1.1 Start coordinates 1.3 Lengths Two stage facing f J 0
C = wo stage facing femparary and permanent) 2in
X[-4.937155459] 1 Coeriogopioss Liree[0 f g=tacing femporan and p i 2
Z)2 ft Sail nail facing ~ L 30 fi
1.2 Angles
w15 Horizontal [¢ ft
- =g Spacing Front face is to the right side
1.4 Head Plates 3. Slab section used forfacing
Plate Section | PL8x8x1.25 ~ Edit Slab O ~ Edit
Cover plate angle {100 deg Righy 4. Activate/Deactivate & il
2. Support Type and Structural Section Used ¥ Activate facing for this stage 1. Name\
Structural Section | N1 ~ Edit Facing is permanent Slab 0 !
\ Include shear capacity in an. 7 Structural Materials -e e —!_
Use user defined CF (FHWA ) .
N Concrete 3 ksi Concrete w |  fek|3 ksi ['\ .
- - - E 1177 N3 k-..l i ==
5 o e | \ 5. Edit facing points Slee U =
3. Activate/Deactivate Support - Permanent or Temporary 2. Strand Opt":'n" (Free Length' 2P Grade 60 vk &0 ksi
. " 'k 5
Vv Activate support for this stage Support is pemanent Rebar Steel mat. | Grade 60 ~ fy/ &0 = Edit Rebar | Grade vk &0 A .
E 29000 ki —— c
Type Select diameter or bars Color Chot| |
4 Apply settings to Stages BOHOI“n
@ This Stage Only O Al 3. Section Dimensions
(O From Stage 0 to |0 [ &pply basic changes to all D 12 n B 12 n
o Recalculate Properties
(®) Solid Bar OrBar# |#11 w No |1
4. Longitudinal Slab Reinforcement
7y User area Total net area A 1.56 in"2 Vert. Front bars # |46 w| » | Ctop(2 in SpaceH |2 in
Hor. Front bars &# |#6 v SpaceV|g in
3. Grout Options (Fixed Body)
Concrete mat. | 5si Conrete v Vert. Base bars # | H6 ~| = | Chot3 in SpaceH |8 in
Dsfil =a x Dperf Dix |4 in Hor. Base bars # |H6 w SpaceV (3 in
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D1. Automatic Surface Search Method - Input

F ¥
smoe: {45
51
¥it= 125 pef
$=34deg
COult=20psi
20t
Search limits (X n:n:n:nru:liyés] /
. . R =t ")
Left -65.25 ft Right -12.75 ft _
GT DN SENE
«,.1_= 1 ;31:- pef QK Cancel
=200 psf
.#.:35.::_;; - - - -
Cult= 28 Tpsi g r 5

Left O ft Right & ft

Automatic Surface Search Method:
SnailPlus checks non circular slope surfaces that pass from 2 predefined limits (left and right)
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D2. Automatic Surface Search Method - Slope Stability FS

e ags o 2 5=1.561

Lt

Presented Results:
'r\ : _E_-‘sIP—:ﬂ.'f_S_E:------ Shesie £ kE - Critical S|0pe Surface
e - Slope Stability FS (GLE Method)
e A rweosss_— - Soil Nail Head Reactions
t0- 0.45 Tk - Plate Punching & Moment Check Ratios
A ot - Soil Nail Structural & Geotechnical Check
e — Ratios
TR= 3.3?5; i " RATMI= 0.336

GEC= 032 —
S5TR= 0.24
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GEOTECHNICAL SOFTWARE & SOLUTIONS

$ DEEP EXCAVATION

El. Circular Surface Search Method - Input

Circular Surface Search Method:

Horizontal Search Limits
Xc -0 f Zc|19.08 £
-
O | 25.37 ft DZ |-25.81 ft
= Steps | & Steps | &
==a it Rotation angle {rectanaular search)
g1 Fotation| 0
yt= 1235 pof
=24 deg
Cuht= 2Dpsi
=20
Option: Use a single radius
[ ] Use & single radius for search
[ ] Specify exact radii limits 0, -30)
&7 Specify exact coordinates (2 Points)
yit= 130 pof
o= 200 psf Radii search limits with two points
¢I=-EIS':E': |r|t|§|}‘: : ﬂ FIFE|K : ﬂ
Cult= 26. Tpsi - .
Initial Z{-3p t Final Z|-45 ft 0, -45)
Radii Increments | 5
Boring 1

SnailPlus checks circular slope surfaces with predefined centers and radii search limits
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E2. Circular Surface Search Method - Slope Stability FS

RATP=0T312
 RATM= 0.583e20= 1.5 k¢

Presented Results:
- Critical Slope Surface
T s - Slope Stability FS (GLE Method)
N — - Soil Nail Head Reactions
el Arnoses o O - Plate Punching & Moment Check Ratios
“amom 015t (BPTT2 s - Soil Nail Structural & Geotechnical Check Ratios

RATP=T136

GEO=0.393 1
&TR= 0.375 - RATM= 0.336
. = T 5]
STR= 0.24 ]xm
(0, -45)
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SnailPlus Example: Critical Slope Surface Methods

F1. Circular Surface with Wedges Search Method Input

______

F
20 45
51 Active f—'-ngle Limit
L= AR [] Include angle I|n|t:5g
§'=34 deq
Dult=20psi .‘: ep active angle
-20ft
GT
yt= 130 pcf
=200 psf
=36 deg
Dult=28 Tpsi Angle Range + |10 Steps | 10
Passive Angle Limit
Include passive angle lim| &0
[ ] Sweep active angls
Boring 1

Circular Surface Search Method with Active/Passive Wedges:
SnailPlus checks circular slope surfaces and uses Wedges on the Active and/or Passive side
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F2. Circular Surface with Wedges Search Method Slope Stability FS

=r surface w=% 5Ef -5.73ft, R=23. 185
citi dg SIZ:-:I eg [+ 1l3
as dg Eﬂdg

ILeft extit ot 1

.........

Presented Results:
- Critical Slope Surface

- - Slope Stability FS (GLE Method)
Wi e I - Soil Nail Head Reactions

- 045 o v 216,67 - Plate Punching & Moment Check Ratios
TR033 | BPUTIT s naon - Soil Nail Structural & Geotechnical Check Ratios
ED 0. 45 d__,_f " RATM= 0.573 R
= Ff‘” { RATM= 0.5B¥esd=18kH
STh= 04 =.\'jj 5 \ REFP=UT36

I RATM= 0.336
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G1. Tri-Linear Search Method - Input

1
B

- -

51
yi=125 pot
§'=34deg
Cult=20psi

Intial Search Steps

Dixinitial | 0.5 ft  DZimitial| 0.5 f
Left harzontal search limits
Almin|-6529  |§  Xlmax|-1279 |

o

Right horizontal search limits P

\fl: XRmin (0 f ¥Rmax |6 ﬂ‘*

}d pl:llnt Searh llmrts /

%* Search control points for trilinear searct
@ 2nd point from block grid points 0 a5
miisl X175 |t Finalx[679  |# Imitial X |0 f Final X]0 f -
Initial Z-13.73 |t Final Z|-23.5 ft Initial Z |-30 ft Final Z|-45 f
Steps |5

| m

Tri-Linear Search Approach:
SnailPlus checks surfaces that pass from 4 points with predefined search limits
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G2. Tri-Linear Search Method - Slope Stability FS

1 gensten -—':e. ,__.-:55:-."1
wiedge: pa wex E::Ige EG deg

“Active wedge 3u'd T S

P'EE.E.I'.I’E w edge G0 -:Ieg

{Left exit pt: -34. T5f )

. F8%=1.645 R ;"'.ex'. pt: I-.E-"'..-\'E,I"'.j
Presented Results:
ezt - (Critical Slope Surface
o - Slope Stability FS (GLE Method)
- Soil Nail Head Reactions

Ge0- 044 _o NP e - Plate Punching & Moment Check Ratios
STR= 0333} | 80T e s - Soil Nail Structural & Geotechnical Check Ratios
0= 075,127 | RATM=0.573

bTF;;:l:I izﬂ. : F!-‘LIP-"J'E 2--

GEC= 0.428 == § RATM= 0.5B3=sd=18kF

R e |, Barp=0T3s

STR= 0 375 I RaTh= 0.336
0, -45)
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GEOTECHNICAL SOFTWARE & SOLUTIONS

H. Table Results - All Methods
Top Soil Nail & Head Plate Results for Each Method

4. Results for all stages

Max. Design Lt Requirec Punching
Tersi tension Etorhced I'\"Ia;. ;ensmn 3hear ;ntlc:al Tensm; Tension hl Shear Shear Shear Shear Modulus Lateral lateral Length hoxCal SexCal Thickne: % STR Moment Plate Punching Punchine  Punching Uttimate factored Geotech ratio Ciitical
ENSION  ctab, P 3 ;‘no X 'lj'essk 'lj'essk 'l.l'essk Egl_p;cy cap Egoar c2 Cc3 c4 C4LE ks pressure lo oalc WA |oss Ioss :?at M Mres perimeter depth area Ap D nching load plate chek ca
analysis ' ° P | SO | oneck | e GEO ° Pu plate Dp e Pldes =P RATPy
b Units B - k k . . . k k k k k Kk Kk ket ket ket ft ind in3 in kit |kt i in #2 k k k Mods
0: Stage 0 1931 (3346|1325 (1731 (0332 o 044 (8424 3936 |0 Motin.. |Notin.. |Motin.. |Netin.. |[N/A  |N/A  |N/A [N/A 1 028  [N/A |N/A |25365.. 546875 |67.863 |8.966 |2 9998 |1252 [W/A (0188 |GED
1: Stage 1 1583 |378% [1325 |1731 (0333 (D 044 (8424 3936 |0 Motin.. |Notin.. |[Motin.. |Netin.. [N/A  |N/A  |N/A  [N/A 018|028 |N/A  |N/A | 25365.. |5.46875 |67.863 [8.966 |2 9998 [1252 [N/A (0188 |GED
2: Stage 2 1681 [3404 [1325 1731 (0333 |0 044 (8424 (3936 |O Netin.. |Notin.. |Netin.. |Netin.. [N/&  |N/A  |N/A  [N/A 019|028 |W/A |N/A | 2.5365.. |5.46875 |67.863 [8.966 |2 99.98 |1252 [Nw/A  |00188  |GEO
3 Stage 3 116 |36 [1325 [17.31 (033 o 044  [B424 (3936 |0 Notin.. |Notin.. |[Notin.. |Notin.. [N/A  |N/A  |N/A [N/A 019|028 |W/A |N/A | 2.5365.. |5.46875 |67.863 [8.966 |2 9998 |1252 [N/A (0188 |GED
Lh ) Lv ft) Mbx Mail(Br Mwox Span( Myy NaillBi Myy. Span{ Meap.Mail. Mcap.Spar Mcap Mail: Mcap.Spar Vi Wy Veap
' : (heftAt) (ot At) (heftAt) (ot At) (heftAt) (ot At) (heftAt) (ot At) (heftAt) (ot At) (heftAt)
_— N : 1691|1256 1691|1256 23717  |22611  |23509 |20012  |1.208 1.208 11.831
1 b G -1.651 1.256 -1.651 1.256 23717 F2611 23.509 20012 1.208 1.208 11.831
e b G -1.651 1.256 -1.651 1.256 2377 F2611 23.509 20012 1.208 1.208 11.831
3 b G -1.651 1.256 -1.651 1.256 23717 F2 611 23.509 20.012 1.208 1.208 11.831

Stage 0: Automatic Search Method

Stage 1: Circular Search Method

Stage 2: Circular Search with Wedges Method
Stage 3: Tri-linear Search Method
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¢ DEEP EXCAVATION SnailPlus Example: Critical Slope Surface Methods

Thank You!
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