GEOTECHNICAL SOFTWARE & SOLUTIONS

@ DEEP EXCAVATION

Design of Soil Nail Walls - Methods and Software Application

Presentation: Dimitrios Mamoglou, Senior Engineer, Deep Excavation LLC
mamoglou@deepexcavation.com - T: +1-206-279-3300
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@ DEEP EXCAVATION

GEOTECHNICAL SOFTWARE Our Company

Deep Excavation LLC Websites: Contact Information:

240 W 35t Street, Suite 1004 www.deepexcavation.com sales@deepexcavation.com
New York, NY, 10001 www.deepex.com training@deepexcavation.com

USA

« Software solutions for excavation and foundation professionals
» Consulting Services - Design of deep excavations and pile foundations

 Virtual Reality applications for geotechnical engineers and contractors
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SnailPlus Software Features and Analysis Methods

Click here to learn more:
More information: SnailPlus — Features and Capabilities
Examples and Videos
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https://www.deepexcavation.com/en/products/snail-plus-soil-nailing-software
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Slope Stability Analysis and Design of any Soil Nail Wall System

4/\

Slope Stability Analysis Soil Nail Walls Design

Slope Stability Analysis Methods: ol el : :
v Bishop Method v’ Structural and Geotechnical Design

v" French Clouterre Recommendations

v' General Limit Equilibrium (Morgenstern-Price Method)

v' Spencer Method
e Shotcrete Facing and Head Plates:

v Full structural design
v" ACl and FHWA Methods

v' Two-Stage Facing (Permanent & Temporary)

Critical Slope Surface Search Methods:

Circular Surface

Circular Surface with Active/Passive Wedges
Block Type Failure sy BFS 1672
Automatic Slope Search e - |
Tri-linear Slope Search - —¢

01 [UND.}

User-Defined Slope Surface s

AN N NN

Stage Conditions:

v Temporary Structure (short term) e 125 T ¢ |
v Permanent Structure (long term) Qul= 2055 e

i<

v' Extreme Event (Seismic/High Water)
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GEOTECHNICAL SOFTWARE & SOLUTIONS

SnailPlus - Soils and Stratigraphy

e Soil Types ? bt
Soil Types 1. Name and Basic Soil Type
G  Soil Name |F Color |
[ g; Description| Miscelaneous fill
51 I.;IS‘;:I_H '[}'pe - EEhI?—TIIDSI () Rock Show test data
T = =Ene ) =il s (SPT. CPT.
= () Clay () IGM (intermediate geo mat.) Hc)

3. Default drained-undrained behavior for clays (See Theory Manual)

.................. “f . _| Soil LEI:_;'EFE
4, Unit Weights - Density
= . = Awvailable Borings
72 et 2 Ty 12_Jpet 3 Eﬁ
L o arinc
5. Strength Parameters and Poisson Ratio
<0 psf > &' |30 degree
. : Su psf > D | Omittec | dEOree
Autoestimate Ka-
Kp when Soil v|(0.35 S E peak’ Omittec degreey
| B friction values
are changed &. Permeahbility
Koc| 0.1 ftlzec 3 Kz (0.1 ftize

Add New Soil 3. Atrest coefficients

Copy Soil KoNC |05 > nOCR |05
Ko = KoNC * (OCR)"nOCR.
[| Delete Selected Sail

Paste Sail

OK

Add New Baring

Delete Selected
Boring (Stratigraphy)

Clone Boring

RELIABLE

GEOEXPERTISE

v' Create multiply soil types and define soil properties

v Soil properties estimation tools (NSPT values - test data)

v' Create multiple borings and define the horizontal stratigraphy

v' Add CPT logs and SPT Records - Estimate properties from records
v' Custom Layer mode: Create inclined soil layers

1. General Boring Information - Coordinates - ™ F R
M Baring 1 TR ".
. - ,
Cu:u:un:lul'nateg X |5 ft Y 0 ft . . . . g9
The x coordinate controls where the boning 15 shown in your design section view. Ill.
Each design section uses one boring (soil strata). You can use a different boring on
each design section.
SPT Data Option (Applies to Design Section)
SPT Record | Mot assigned " Add edit SPT records .
g Vv [UND.)
CPT Record Option (Applies to Design Section)
CPT Record | Mot assigned e Add edit CPT records II'-
2. Boring Layers - Layer Elevations \
Top Soil type QCR Ko Edit
v B F v|1 05 Edi
15 51 1 0.4408... Edit
W ~ 1 05305 . Edit
AN n4ai? - - :
1 GT ~ 11 0412 Edit 5T -
. - Right search
Inzert Layer Delete Layer
QK Cancel Baring 1

www.deepexcavation.com sales@deepexcavation.com
www.deepex.com training@deepexcavation.com

T: +1-206-279-3300



PEEPFQ(C&V&TION SnailPlus - Shotcrete Facing and Head Plates

= Slab Sections < | v Use two-stage facing through stages (temporary-permanent)
-ilhle Slabs K Sackior Froperies ] B. Advanced  C. Section Envelope v' Define facing structural section (thickness, materials, reinforcement)
Sl 1 1. Name oo v' Define the structural section for the headplates
Slab 2 Slab 0 —l—‘ v Draw additional facing/soil nail row configurations
- _ . se e 9
2. Structural Materials , v SeleCt StUd sections
Concrele 3 ksi Concrete v | ek 3 ksi . L
E s A — Facing for soil nails (shotcrete or other] L4
Rebar Grade &0 v | fyk g0 ksi A Data B.Resutts C.Resultsforthis stage D. Advanced
: _ . I_ 1. Name &. Options for staged excavation
- |—| Chot Soil nail facing /| Enable activation of individual stages
2. Facing type
. Bottom
1 Section Dimensions Bottom Shotcrete {uses concrete slab sections) b netive elevation
e in B 17 In ¥ Two stage facing temporary and permanent) P Stage 0 10
Recalculate Properties El ZEmn?:er{tf:ac:ing SRR Stage 1 4
Specity diterent temiporany concrete -
-~y J -
4. Longitudinal Slab Reirforcement Stage 2 -
3 2 ' ' Stage 3 -8
Vert. Front bars # |46 w| = | Clop(2 in SpaceH|d Iy Front face is to the right side q .
Hor. Front bars # | 46 W Space V| g in 3. Slab section used for facing Stage 4 14
HE g ne Slab 0 “w Edit Stage 5 -2
H6 w 2 i aceH|3 in -
Vert. Base bars # Chbot 2 In P 4 Activate/Deadtivate Stage 6 s
) i - A sh= Bi
| 6 Space V|3 " /| Activate facing for this stage Stage 7 [ E::-ln
i T ' ?
Metric Bars Type D10 in mm, US bars indicated with # sign Facing is pemanent Stage &

Include shear capacity in analysis
Use user defined CF (FHWA)

Add New Slab Section 5. Shear Reinforcement
Delete Selected Slab Bar# | =As |0 in"2 sX 0 in =Y 0 in
Section 5. Edit facing points

Edit

QK Cancel QK Cancel
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DEEP EXCAVATION SnailPlus - Slope Stability Analysis Methods & Failure Surfaces

GEOTECHNICAL SOFTWARE & SOLUTIONS

Analysis method ore .
BP o Slope Stability Analysis Methods:
Binbor = °
et o 25 = P | v’ Bishop Method
B9 y= 135 834ft R= 74 981t AL eneral imit equlibrium (Moment-force . . ore . .
4 e v General Limit Equilibrium (Morgenstern-Price Method)
neer | JPENCET
v' Spencer Method
HUTO
T_l? Automatic search
User defined
W | Circular surface Critical Slope Surface Search Options:
"TE?T Circular with active wedge v Ci rCUIar Surface
A ) - v' Circular Surface with Active/Passive Wedges
ALl Circular with passive wedge )
R Cicularvith active and passve wed v Block Type Failure
ITCLUar wi dClive and passnre wedge .
_ v" Automatic Slope Search
T Block type fail Sr:
W Cockhpeialure v’ Tri-linear Slope Search
0,45 R Userdefined surface v' User-Defined Slope Surface

Pass critical surface to user surface
AutomaEtic sEErch(Left st ot -25. 01, 207

(5752 47 4 5= 1.309

=== Total vertical soil pressures
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PEEPFQ(CWAV&ASTION SnailPlus - Structural & Geotechnical Design

{ Facing for soil nails (shotcrete or other) X Soil Nails:
8 Data B.Results C. Resultsforthis stage D. Advanced v StrUCtural and geOteChnlcal dES]gn
. . Moo Mail(Br Mxx Span(  Myy Nail(B: Myy.Span{ Mcap.Mail: Mcap.Spar Mcap.Mail. Mcap.Spar Vix Wy Vcap v FrenCh Clouterre recommendatlons
Lk #t Ly ft ; . ; . : . : . . . .
o o flcft ) {lcft ) {lft ) flcft ) flcft. ) flc ft ) ot ) flcft ) flcft ) {lc-ft ) (ot t) v D . f h l l f th t . t l l d
-l [ 0235 (0175 0721 [053  [12678 (12678 (12678 [12678 (0327 (0187  |7.887 esign or éach soil nail row Tor thé most critical loa
1|6 2 0.538 0.399 1.016 0.755 12678 (12678 |12678 [12678  |0.587 0.427 7.887
2|5 3 0958|0711  |-1.464  |1.088  |12678 |12678 |12678 12678 |0.845  |0.76 7.887 Shotcrete Facing and Head Plates:
7|6 8 1.216 0.903 1.765 1.311 12678 |12678 12678 [12678  [1.019 0.965 7.887 v" Full structural des1gn
4 |6 2 -1.446 1.074 1.932 1.435 12678 [12678 [12678  [12678  |1.148 1.148 7.887 v ACl and FHWA methods
5 |6 2 -1.687 1.253 2.145 1.594 12678  |12678  [12678  [12678  |1.339 1339 7.887 .
: v Moment and shear checks for the facings
g |6 2 -1.965 1.459 2.357 1.751 12678  |12678  |12678  [12678  |1.559 1.559 7.887 .
— - — - — — — - - — v Moment and punching hear checks for the head plates
7 |6 B 2142 1.591 2.142 1.591 12678 (12678 |12678 (12678 17 13 788
g |6 B 2142 1.591 2.142 1.591 12678  |12678 [12678 |12678 | Editsoil nail X
A General B.Resuts C. Detalled results C. Envelope
~ o 4. Besults for all stages
___'jh_‘ o b ke o 1 I Max. . . ) Design
— . ) tension Force Ma. Tension  Citical TEHS":!H Tension . Thickne: % STR Moment Plate Punchine
e e Tension stah agthead mob. stress stress capacity cap shear belCale  SwxCalc loss loss an Mres perimete:
-~ . RATP=f-415 — Rhead= 253 kif analg;'sis Po force check check  STR GED GED plate M
_ — '_ﬁ-".Tf"'- 0. 556 e R Pmiax me
EfssaE — IP= st — Arest=| | b Unts L k k : : k k k nd  |n3 |in - kit kft |in
e RATP=-g-54" P lhead 3 .
GEO= 0.586 *_——-IP . o P
: 138 — RATM=0.723 __—— _— 0:Exc. |3437 [3648 |42 5.38 0032 [0143 (27459 (3767 |0 0.08 0.14 N/A N/A 0.7243 .. |5.46875 |56
=TR=0.135 — , RATP= 458 _— Rhead=3.5 arn ' ' '
j‘ffi‘f‘;{sf-f - CRATM= 0.667 ___—— . 1.Bxc. (3069 (3589 |519 |678  |0.04  |D172 |27459 [3935 |0 008 [014 |N/A |N/A |0.8940..|5.46875 |56
STR=0.173 e , RATR=o-54 — o — — o . — P PR — - . . -
-!J-I-EH'\':'=:'|:|;5;-:'__'_'_,_,—'—'_'__ __________—— '_H-".Tf'.-"= 0723 __________——__ __________——_' in.r.E:.:l: dEE:- 33:-:- E:l 1-..31 u l..E-I 0.2/4 2ig E:l 3 E u u.uE l.-.-li ” B ” A 135 EE ELEE E EE
e - “-‘Eiﬁiﬁfv ___________-——--"' Rhead=3.01 k¥ 3 Exc. (2238 |33 1002 (1308 [0077 |0333 27459 (3935 |0 008  |014  [N/A N/A 1.7259... | 5.46875 |56
TR=0.173 . , RA[P=0-53F — 4 Exc. [1678 (311 1192 |1557 |0092 |0413 |27459 |3767 |0 008 (014 [N/A N/A 20535... | 5.46875 |56
_u - _. = - ------- __——_____ \ H:"Tr"'ll= jT:E’ __——_______ =' EE:=': EE -:: E- ] N 1 G 01K n n— nAC 74 BEC 10 15 n n no ! r 1 1 7 1GAR K ACO TR [
bTH::l_'_EED :| 55 ____——__ H:':LP_ 3_‘1_1.-5__ e it E:':C 1£.-\.-«.- «.-\...-I-I 1«.—.:- -I«...-I-\.- \...1\..-' l\...—-\..-l AP Y b - e U (TR l...-l— N-—- N-—- s b o b T 0 2o e T w0
e = i0. — § e e ______— T
STR= 0 «EE"" N RATM= 057 6:Exc. |6597 |2793 (1619 (2114 (0125 0561 |27459 [3767 |0 008|014 [N/A N/A 2.7892... | 5.46875 |56
GEG= 0.528 " . RATP=D-38% e
STH::"%::I-E“ A Rav= 0.489 7.:Fnal  |1181 |2668 |1765 |2305 |0D136 |0D586 |27459 (3935 |0 008|014 [N/A N/A 3.0409... | 5.46875 |56
e T 4 8: Stage (479  |39.09 1765 (2305 |0.136 |0586 27459 (3935 |0 008 (014 [N/A N/A 3.0409... | 5.46875 |56
Right s=arch P 3
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DEEP EXCAVATION SnailPlus - Export Sketches to DXF

GEOTECHNICAL SOFTWARE & SOLUTIONS

Optional Module:

pese modl v Export model sketch to DXF files
o ) v Edit DXF exported sketches with any CAD
Morgensiem Price, PSsuggesied min =15 software

g 4z HFS=111

. R&FP=D.403

| RATM= 1.133 —

| BE&FP=T.471 Rhezd=T5.41 kN/m
- RATM= 1.328—
_R&FP=0.437

[ RATM= 1.233 —
_Repp=T471  Rhead= 8444 kNm

" RATM= 1.328—

|, BAFP=T 471Rhazd=T1.41 kN/m
[ RATM= 1.328 —

|, REFP=T388 oo 15w
CRATM= 1023

. RAFP=TI 259

' RATM= 1.009

GED= 0.956

STR= 0.24 |

GEC= 0.55%

STR=0.28 |
GED= 0.503
STR= 0.25 |
GED= 0.534
STR= 0.28 I

GEO= 0.58% ==

5TR= 0.28 .

GEQ= D.5B4 s

STR= 0.237 ™., _—
GEQ= 0.602 e
STR= 0.203

Export Sketches to DXF
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GEOTECHNICAL SOFTWARE & SOLUTIONS

@ DEEP EXCAVATION I?’T‘_"Q"IL SnailPlus - Slope Stability Analysis www.deepexcavation.com

uS Soil Nail Wall Design Software www.deepex.com

THANK YOU!
DESIGN AND OPTIMIZE ANY SOIL NAIL WALL SYSTEM IN MINUTES AND GAIN A COMPETITIVE EDGE!

BOOK HERE A FREE ONLINE PRESENTATION

Learn tips and tricks of deep excavation design E: training@deepexcavation.com

or Call Us at: +1 - 206-279-3300

CLICK HERE FOR EXAMPLES,

Learn from examples, videos and case studies
VIDEOS AND ARTICLES

Prices and Licensing Questions: sales@deepexcavation.com
Technical Support: support@deepexcavation.com
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