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What program do you guys
use for...

...Slope stability?

...laterally loaded foundations?
...soll nail wall design?
...foundation design?

...pile driving analysis?



Slope Stability
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Slope Stability

Two major “families” of programs-

o UTEXAS
— Developed at University of Texas at Austin

« STABL
— Developed at Purdue University



UTEXAS

 Original version developed ona TXxDOT
research project.

o Current version iIs UTEXAS3, with
UTEXAS4 being developed.

e Has an “intelligent” search routine to seek
out the most critical failure planes.



STABL

Early versions were widely distributed In
the public domain.

Last major distribution was PCSTABL by
FHWA.

Has been the basis for many commercial
software packages.

Utilizes a random search technigue and then
reports lowest factors of safety.



Slope Stability

 Bridge Division Is currently using
GSTABL7 w/ STEDwin v. 2.004.

 Pharr District using WINSTABL.

e Still some old versions of UTEXAS and
STABL In use.



Laterally Loaded Foundations



=11 UK

i

wiai 0

A

.i-.","fl

4,

w2 B TR

8 \..\.E.ﬁ....r..mv E

o

e o

. oot

= ? . P e i T
G e - B Y 2
.. J.Lq__amu! _.—12...,, Tl Tl e L

. g%




)




Laterally Loaded Foundations

COM622, COM623, COM624
COMG624P (Still available at FHWA)
LPILE

FB-Pier



x| Name ~ size | Type

| Date Modified

1 KB
15KB
1KB
S92 KB
18 KB
197 KB
209 KB

:']' ElAUTOEXEC.BAT

FIRANNER EXE

B C624EDIT CFG
FIC624EDIT EXE
QCE24EDIT HLP
FlCe24VIEW EXE

Clcome24p EXE

CFG File

Help File

=+ Ur\COM624P\OPENMENU.E:

File Input Graphics

Thiz program iz developed especially for Design and analysis
of piles under lateral loading. The current version is

The selection of the FILE menu allows the user to access a pull-
down menu for file operations such as assigning input file.
output file. and graphics file, reading in an existing file.
creating a new data file, checking files in the directory, and
similar operations.

The selection of INPUT menu allows the user to access Program
C624EDIT to create a data file or to edit an existing data file.

The selection of the RUM menu allows the user to execute the
program with the specified input and output files.

The selection of the GRAPHICS menu allows the user to view the
s0il and pile response curves directly on the screen. The
system must have graphics adapters such as CGA,. EGA,. UGA,. or
monographics adapter in order to view the graphics.

Alt—E-Exit

MS-DO0S Batch File
Application

Application

Application
Application

_ |0 x|

EPLOTDATA
ElUP1001.JUK

6 KB File
1KB JUK File

9/6/1995 11:23 AM
4/30/1992 11:10 PM
8/23/1996 1:26 PM
12/15/1995 1:35 PM
3/30/1994 2:58 AM
10/8/1993 3:41 PM
12/14/1995 3:47 PM
6/21/2002 10:59 AM
6/22/1995 10:47 AM
8/6/2007 1:00 PM
2/11/1993 10:17 PM
10/29/1992 2:15 AM
5/6/1992 12:51 AM
2/11/1993 10:15 PM
4/25/1992 3:01 AM
3/5/1993 11:54 PM
8/6/2007 1:00 PM
9/7/1093 3:20 AM
5/6,/1992 3:56 AM
4/30/1992 10:54 PM
5/9/1994 10:28 PM
3/30/1994 2:50 AM
12/14/1995 11:55 AM
11/20/1989 §:37 PM
12/14/1995 11:55 AM
6/21/2002 10:59 AM
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Soil Nail Wall Design









FEE Enbanced Mede

ail

1dN

Go

R —

FE L e ks

GoldNail is loaded




7= GoldMail goldnail \bex8000

File Edit

(Z]R|&] [=]=|m] (1] ceneall Soi: | Loads
BB RIEEE = [Geom | FOS | Maits

g Hodal Data Sogmont Data
' [10 1% Wall Sogmants
il Hode » | ¥ - " Swsface Segments
1 10 13 — O Intesnal 5egments
| 2 10.01 205 = .
3 21.5 1 Hode 1
a4 Fa 10 | | Soil
& mn mn Seq Hode 1 | Hode 2 ID Ho.
b 1 z i
7 2
[ 3
] [
10 5
11 B
12 7
13 3]
LL} q
10
11
12




ools  Slide Show  Window Help  Adobe PDF

g File Edit Run  Window Help == x]
% General] Soils Loads
EBEE Geom.| FOS | Nails

Mail pattern from results of GoldMail design analysis




Welcome to Soil Reinforcement Program (SNAILWin) X

Laffemiz Dapartment of Transporation
Soil Heinforcement Program

- * - ==
# California DOT . Microsoft Windows

Flbng = Yersion 5.01 Build 2600

#Start| £ (2 9 > ®Novell Group...| 2] Microsoft Po... | & LPile Plus 5.0...| -/ 183-290 6-2-...| &4 IMGP0175.1... | M Soil Reinforc...



"4 PROJECT TITLE: Soil Nailed Bric

- |0 x| .-

Date: AS—BA8—2007
Minimum Factor of Safety

28.8 ft Behind Wall Cre=st
A.8 ft Below Wall Toe

H= 18.8 ft

Scale = 18 ft

100% Complete

SnailWin 3.10

Toe | B e | gpun|| Beport | Copy | EﬂntEraphh$|

File:z S5H1

1.66

LEGEND:
PS= 38.8 Kips
FY= 36.8 kKsi
Sh= 5.8 ft
Su= 4.5 ft

GAM PHI COH SIG
pcf deg psf psi
1125.8 38 388 7.8

Surcharge

1:04 PW



Foundation Analysis









ile Design Print Window Help

D&l 8 (& 2]
Version 3.1

This program was developed by the Texas
Department of Transportation. For

techmical support, call the Bnndge Division
e Geotechnical Section at 512-416-2226 o

(e ST EETT T

Tr Ayl 2 ma a
Fmail at mince lell@dur.srnr-e txX.us

Presy F1 For Help!




< WinCore Program (D:\Program Files\Wincore 3.1\HE04-079-Bridge Borings.CLG)
File Design Print Window Help

D@l 5|& 7

=% Project Data

Hole Input TCF Input TAT Input

County Harris
Highway No. Beltway 8 E ast
Control - Section - 3256-02-908

Job

Project Dezcription
Structure Channel S5lope

Prepared: Heviewed:

Input Units Output Units
5l [Metnc] * English 5l [Metnc] '+ Enghsh




< WinCore Program (D:\Program Files\Wincore 3.1\HE04-079-Bridge Borings.CLG) Mi=1E3
File Design Print Window Help

D& 54| ?)

; - B[]

Hole Input | Strata Input TCF Input TAT Input |

3 N=E

Shata Nn

Hole
4 =¥ | aboratory Data

Prima Test No.
Soil T Hole No. |B-14 ] 1

Additi

Dezci Confining Dewviator Moisture Ligquid Plasticity Wet
Depth Pressure Stress Content  Limit Index Density

Desig
Type

Bottoi
Deptk Comments: % -200 = 64

1] [ [ 14 132 118 [i

Strata Depth Lat. Dev. Mol LL Pl Wet Comments
No. Prezsz. Str. Cont Dens.

14 32 18 % -200 = b4

very soft
14
14 % -200 =80
zoft
zoft
stiff

stiff




DRILLING LOG et

¥ 4

County  Harris Haole B-10 District NiA
WinCaore Highway Beltway 8 Structure Sam Houston Tollway Date oz2r7nT
Version 3.1 CSsJ NiA Station Ni& Grnd. Elev.  0.00 ft
Offset NiA GW Elev. -18.00 ft
L Texas Cone Triaxial Test Properties
inti Lateral Deviator Wet iti
- Ec}_fl\-. g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi)  {psi) {pcf]
— CLAY, sandy, very stiff to hard, Wi gfﬁfb'é&'ﬁﬁ and roots
- brown and gray -penterometer- 3.0 tsf
1 -penetrometer- 4.5+ {sf
1 {22(6] 42 (5) -penetrometer- 4 5+ tsf
5 —
1 wi sand pockets & partings @ &
-~ -penetrometer- 4.5+ tsf
[ 411(6] 48 (B) -penetrometer- 4 5+ tsf
10 :/ 8 wi sand pockets below 10°
_L 24 percent fines
LA -penetrometer- 4.3+ tsf
13 - 15 percent fines
1 SAND, calyey, light gray (SC) -penetrometer- 4.3+ tsf
33 (6] 28 (B)
15 —
A7 = _ _
_ SAND, medium dense, light gray
| and tan, fine grained SPTH-18
20 - |15 1(6) 12 (§) 9 percent fines
SPTN-34
7 dense below 24
25
-26. ——
_EF CLAY, wery stiff, red (CL) wi silt seams 37"
| wl calcareous nodules below 28|
1. 100 percent fines
ap —FF |27 6] 25 (6) -penetrometer- 2.5 tsf
T wi silt at 33"
15 a .— 26 [B) 28 (B) -penetrometer- 4 5+ tsf
=
a0 22 (6] 25 ()
: wi silt pockets at 43
45 1 | 27 (6)31(8) -penetrometer- 4.5+ tsf
_ i 23 wi CM layer & calcareous nods
s |4 38 (6] 38 (6) -penetrometer- 4.5+ tsf
52
55 —
B —
Remarks: Bore Caved to 18", Upper Sand Layer Fell in, Swithced to wet rotary
Any ground water elevation information provided on this boring log is representative of conditions existing on the day and for the spec
where this informa was colzcted. The actus! groundwater elevation may fluctuate due to time, climatic conditions, and/or construction activity

Driller: Gulf Coast Coring Logger: E. Schulak Organization: Fugro Consultants LP

ucMyDecs Computer ST Euppert for FregramsiWincore E=E-2510.0LE
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Design
Options:

Disregard Depth
Skin Friction Limit
TCP/ TAT

Drilling Disturbance
Reduction

Point Bearing Look
Ahead

Disregard Soft Layers
Above Hard Layers

=¥ Foundation Design

Hole Mo. |-| j
Top Hole Eley. = 4776

o

450

Foundation
Lize [in]

Foundation
Load [tons]

Dizregard to
Elev. [Ft]

Friction Limit
(tsf) 3.25

|467.6

Frictian Plats | Makr Flats |

Faint Bearing | Capacity |

Geometry
{* Round

Foundation Type

Analysiz Ophions
¢ TCP Only [ TAT Preferred

[ Usze Maximum  ©
[ Usze TCPATAT Average

Ilze Minimum

Soil Reduction Factor
® = N (o

Foint Beanng Influence [Diameters)

o 1 15 2

Below Design
Depth Type
(Ft)

0 OTHER

6 5C

13 5C

17 CH

24 OTHER

28 OTHER
OTHER

46 OTHER

55 OTHER

60 OTHER

TCFP Unit
Friction

(TSF)

Accum.
Friction

(T/F)

0.14 0
0.22 0.84
0.25 2.38
0.49 3.38
0.43 6.81
0.7 8.52
0.85 1377
2.25 22.7
3.25 4294
3.25 59.19
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Pile Driving Analysis



Pile Driving Analysis

Two major programs developed in the late
1960’s and early 1970’s-

 TTIProgram
— Developed at University of Texas at Austin

« \Wave Equation Analysis of Piling (WEAP)

— Developed by George Goble and Frank
Rausche

* Both programs were distributed by FHWA
beginning mid-1970’s.




76-13.2 TTI] PROGRAM
implementation

Package

Volume Il — Computer Program and Sample Problems

USER’S
MANUAL

W
&
v
E

I’Al!il’“"’.\
U.S. DEPARTMENT OF TRANSPORTATION
Federal Highway Administration
Offices of Research and Development

AZE=€¢=30 MM="

Implementation Division
Washington, D.C. 20690

¥/
¥

' 76-14.1
Implementation
Package

WAVE
EQUATION
ANALYSIS
OF PILE
DRIVING

WEAP
PROGRAM

Volume | — Background

RTMENT OF TRANSPORTATION
ghway Administration
h and D




Pile Driving Analysis

 WEAP program developed more

completely to automatically model diesel
hammers.

 Evolved into WEAP 86 and PCWEAPS87

 Bridge Division Is currently using
GRLWEAP 2005






B BT LN | = =] A W= = BLE R R R R L LY

UTPUT.TXT - Notepad _ ol x|

' File Edit Format View Help
ﬂ ECHO PRIMT OF IWPUT DATA e

|
EL PASO ANTHOWY 45' PILE
g 0 & 0 0 o217 0o 0 0 % oo ¥ 0 1 0o 0 0

2,500 284.000 280.0 2.000 . BOO L0010 0
Qoo .0 . 000 . 500 010 .0
45,000 15.500 30000.000 490,000 1.000 010
DELMAG D 22 1 3 0
4.9100 111.6%00  15.3300 8.2700 4.0300 L8000
1.6000 24,7000  15.3300 L2000 L0100
11.2200 184.5800 197.7000 L0020 L0020 1.3500 . 0000 . 0000
14.70  1200.00 .00 .00 .00 .00 1
. 0000 L0000 . 0000 L0000 . 0000
L1100 L100 .050 150
50.0 100.0 130.0 200.0 250.0 300.0 350.0
400.0 .0 .0
1 WEAPEY ! WAVE EQUATION AMALYSIS OF PILE FOUNDATIONS

15987, WVERSION 3,00

EL PASO ANTHOMY 45' PILE

HAMMER MODEL OF: D 22 MADE BY: DELMAG
ELEMENT WEIGHT STIFFMESS COEFF. OF D-ML.  CAP DAMPG
(KIPS)  (K/IN)  RESTITUTION FT (KAFT/S)
1 1.637
2 1.637 143773.6 1.000 L0100
3 1.637 143773.6 1.000 L0100
IMP., BLK 1.600  86431.3 900 0100
CAP/RAM 2,500 38760.0 . 800 0100 8.2

HAMMER OQPTICHS:
HAMMER MO. FUEL SETTG. STROKE OFT. HAMMER TYPE DAMPNG-HAMR

4] 1 0 1 2
HAMMER. FERFORMANCE DATA
RAM WEIGHT RAM LENGTH  MAX STROKE STROKE  EFFICIENCY
(KIPS) CIND CFTD (FT)
4,91 111.69 8.27 4.03 . B00
MAX PRESS. ACT PRESS. TIME DELAY  COMP/EXPM V START INMI.
(PsI) (PSI) {s) {IN3D
1200.0 1200.0 L00200 1.350/1.350 .0

THE HAMMER DATA INCLUDES ESTIMATED (MON-MEASURED) QUANTITIES

HAMMER, CUSHION AREA  E-MODULUS THICKNMESS  STIFFNESS
CIN2D (KsI) (IN)  (KIPS/IN)

284,00 2B0.0 2,000 36760, 0

1
PC-WEAPS? REVISED JUNE, 1988 FHwa EL PASO ANTHONY 45" PILE
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r—Hammer Information

;t Select from following list [4/6/2006-2003]: Iu] _ -
] D | Mame | Tvpe | Fam 'wt | Energy/Power | 3
_1 25 DELMAG [ 46-23 OED 10140 107.078
2 26 DELMAG [ 46-32 OED 10140 122187 _I
3 27 DELMAG D 55 OED 11.860 126.004 hd DELMAG D 46-32
“t —Hammer p 1f —Ultimate Capacities [up to 10)————————————— I.
- s —
£ Efficiency -
P Pressure pai IFiHed -E 3 1 ] 2003
4 Stroke it I\_u"ariable of Max 2 v oo 360 1{‘1-'113
) 3 8 — 5.00 in
| e matera d . R
|l ’7(:’ Concrete " Steel " Timber ‘ & w
Inr. Action »» n
ol Cugzhion Infarmation - _I
Hammer File —Eoil P " ]
‘ trea in"2 — Buak:
£ 5:?8:10 Modulus :;3' Shaft - in Const |
] ickness Tam .
RS .
| | stifress kips/in ) =
N Helmet ‘Weight ki [ Damping
Lt = shatt IS <t [Const i
— File Information
—F -
L Length ft lzum Seaments = - sfft [Smith e
Penetration ft n S ength M
i Section Area o 2o Gt it rShaft Resistance —————————
< uto -at. 4
£ Elast Modulus lesi Faecifins -
o| | Specweight b3 | | 100%
1 Toe Area w2 IU Splices Dist Shape Num IFZI
P Perimeter ft Pile Type: _
P File: Size: i W Residual Skress Analysis: INo K

Medium Cobesive
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Mark McClelland
Marcus Galvan
John Delphia
Dina Dewane
Scott Walton
Fidencio Gonzalez

512-416-2226
512-416-2224
512-416-2359
512-416-2550
512-416-2554
512-416-2573
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