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>>>parameters>general information
Loys )5 ob ¢ o] e ¢ 059, pb aisle 059, IS wledol general information o = o

D9 o0 3)lg Zlil waige pb (rizmen g jglie b

General Informations. lé]

Froject: E ngineer:

conciete dam |m0hsen hoseinpour
D am: Analysiz performed by:
*gravit_l,l |
Cwiner of compan Comrments:
Location:

J

Froject date:

| Tuesday .  apil 17 2oz -

.

13



ddl.t o leMb| 9 dow dwdad ‘;).’.o o

>>>parameters>model>section geometry

29 09 (o )l

o)?w LQYL’ Cound )o U"" uog,a.?u 0)5 9 c\.adL'> uLu.u Caound U"‘ )o

Sed oo )y o] Jlie sloal, US54 4z g b o slal o] b Caon

[

. N i

Section gecmetry & Basic data:

 Basic data:

Gravitational acceleration = 9.81 _ mes
“Walumetric mass of concrete = 2,400 kg

Dimensions:-

+L_4+ . Ly = m elew, &= m
L2=m eIev.B=m
La= m eleyv. C= m
elev. E = ]—-'-10 m 1
eley. F = i
elev. G = Wi
Upsztream foundation eley. [point H) = m :
Downstream foundation elew, [point 1] = a m 1

Help J Uzer manual I

s 9 dw A wdlaw lasin (5o

>>>parameters>model>lift joint materials

lift joint el jo.5,ls 044 lift joint,base joint,rock joint &, aw o ey opl 4o

o ol bl o a8

Iy o 65 llas Slasein § 00,5 SIS creat material 4035 g,

3)lg S2iS g 5)Lad Caaglie o 5 ooty (YL o (0 0iS (o 0)lg pj SO 4 ol

14



4\.3Jag.gfodl.c).;ui.ﬁgL&‘é&&h&“\.}j‘}s‘;w#ﬁ@w}%w)égbéﬁw
83,5 0 0)ly (St

=

Change material properties

Option 1:

Material name:

Comprezzive strenath [I'c] = I 35,000 ﬁi LPa
Tenszile strenath [ft] = I 1,070 i kPa
FPeak Shear Strength I Fezidual Shear Strength !
o
Cohezion[c]= I 0 Ei kFPa
Friction angle [# ] = l 55 Ei deg =
Mommal compreszsive stiess
to mobilize cohesion [Gy ] = I 0 jﬁ kPa ¢'
rSelect shear strength model,———————————— G4
" Option 1 * Option 2 ‘
| &
(W] | Cancel | Help I

Change material properties L

W taterial name:;  |EElaeieis Erptioe:]
| T
Compresszive strength [F'c] = LFa
Tenszile =trength [ft] = kFa
fo

Peak Shear Strerigth Feszidual Shear Strength

Cohezion [c ] = I o EI kPa
Friction angle [§ 1 = I 45 i deg -

Mormal compreszive stress
ta robilize cohesion (o 1 =

—Select shear strength model—————————— fel SELZTES
" Option 1 = Option 2
Ok, | Cancel | Help

0"’5 ‘b)‘ﬁ 2 JSW’ ] ‘) < C.La.c Slasuiw ,.\,[_, base joint . - e
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oo

LiftJoints Basedoint | Fockdoint |

atenal name: {|=EEER Option 1:

Compressive shength [f'c] = i 2300 | kPa
Tenzile strength (i) = I i] I kPa

Peak Shear Strength | Resdiual Shear Stiength |

thesion[c]=| 30 ﬁl kPa
Option 2:
Friction angle [$ | = | f0 | deg :
Marmal compressive stress
ta mobilize cohesian (g ] = I u jﬁ kPa
—Select shear strength model————————————— O

" Option 1 % Option 2

0K I Cancel i Help I Qsermanuall

LitJoirts Baseomt | Rockdaint |

Material hame: IBase joirt
Compressive strength [Fc] = I 2900 I kPa
Terwsile strerigth () = | 0 | kPa

Peak Shear Strength Resdiual Shear Stiength

thesion[c]=| 0 EI kPa
Dption 2;
Friction angle [§ ]=| 45 I deg .
Marmal compressive stress
| t mobilize cohesion (o, | =| 0 I Kfta , ¢'

~Select shear strenath model: —‘ B

" Option 1 ' Option 2

Cancel | Help User manual |

Jelxs o315 5 y2a

>>>parameters>model>liftjoint
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2 S (Byme |y 05l o pgdy (] 50 s pralys oo oS I eli)l pgB) Cund cpl 5o
S (Bl Sygo ]y G5l ey ST .08 olnl 1) ol ) S0g5 9k 4y asliy U
o 3lg upstream elevation  ,.SL jo 1) dbgie 515 5 05 (o0 oolainl ol S

—Lift joints generation:

Joints list

—Multiple lift joints creation:

Starting upstream eley, =

Angle = deg

Lift joints material = !cu:unu:rete vi Generate I 23.300  concrete

1145 elew. [m] haterial name

57.000 concrete
53.300 concrete
438 _300 concrete
43 _300 concrete
38_300 concrete
33.300 Concrete
28.300 concrete
Z28.000 concrete

18.300 concrete

—Single lift joint creation:

Upztream elevation = I i i

Angle = I 1] Ei deg
Lift jaint matenial = !cu:unu:rete vi Create !

Hemgve lift jaintz]

IS side
o
I:ID

Cancel l

Help | zer manual |

S Ll g5 b el <

>>>parameters>static loads>reservoir,ice,floating,debris

ol sl g Jboy slasls reservoir levels &y w o casl S w5 el Coond (4l

Sy Seliwlg o jlad Bog ol 4 asliy 5 wigd (oo (Byme alp a4 (Dhow S 0

S oo dalme a3l 5 ren (s,



Reservair, Ice, Silt & Floating Debris

| Ice load | Floating debris | Sit | Crest overtopping

Yolumetric weight of water: T
wolurnistric wizight = 9.8 kM /i
ii Wb i

~Reservoir operating level:- ] ||

Upztream elewvation = 364 i

Downstrean elevation = 1 8.4 ] m
~Reservoir flood level:-

Upztream elewvation = B0.4 ] mm

Downztrean elevation = 14 m

0k I Cancel ‘ Help ‘ Uszer manual‘

ol o0l )Ja.: d)..a u‘m )‘
@ 0,050 b aS 1) Ol jo bt pluxl & by o ,b ol oo floating debris &, 0 o
3 Bleo g jolid plal (5550 3l 0555 (nl SoeeS (Brme WS (o 8)l5 0y ] 4 a A
LI P ).la.- ;é)..o uT
3 S oo D)y 1) Slige, (SaSTgi5 Glasein g s Soly Slgw, 15 Silt Sy o
@ lp aS 05,5 0,15 Slguw, 5,9 dbge pgasa 39 Wb effective unit weight cws
oS o5 gLl pgase (yj9 5l 1) Ol ogase 059 b ol (o8] s

18-10=8kN/m’

S oo B goSw Sl o ) Slge, At TEST a5 Sl L

18



k|
Reservoir, Ice, Silt & Floating Debris

Fezervair Ievels] lce Iu:nau:l] Floating debris { 9ilt ] Crest overtopping ]

i Silt:

Elewahion = 16.8 m
Effective unit weight = 8 @ kM |

|nternal fiction angle [§] = 3 ] deg i
1

Azzumptiors: (7 Az a fluid
{& Atrest [Ko=[1-sin )
7 Active [Ka=[1-zint) - T+sing))
™ Pazsive [Ka=[1+zing) / 1-gsingi)

0k I Cancel I Help J User manual I

5 e 25 6, 5l ol a5 ol |, JLid 36 us s Crest overtopping s s

.Msoo)‘gb\.f

g s plw 58,5 319
>>>parameters>static load>applied forces

0055 )lg sl eesS 3)lg a5 850 315 50 9 35 et Djgo ) g5 eules oo S (] o

oS (5o oolinl Cond il 5l zae (5900
T5 §9y Aol
F, = 2yw.hy,° =2 x9.81 x 1.262 = 31.15 kN/m
b sl ol s Wb O 515 4 o g5 81 e
3 3
5 X hy =5 X 1.26 = 0.48~0.5m

36.9M = Jloy <> 40 oo 9,0 55

19



50.9M=(spf) Mew cdl> )5 zo0 95w 5155

56.5m=(pmf) v <o ;3 zoe 95 35

s =i

—Select force location i

%" Force on the upstream face
{7 Force on the crest
{7 Force on the downstream face

7 User defined location

—Force on the upstream face

Elevation = 369 ] i

R =
Horizontal force magnitude = 31.1% kM
Yertical force maghitude = 1] kM
k. Cancel | Help |

— = =
Ay sl oleMbl <
>>>parameters>seismic loads>pseudo-static analysis

oS £95 (nl jo o ndy (o0 D)ge A5 byl (Sbiul 4l Ll Dladais ooy cul o

00,8 oo oy 01856 Llil aS 00,8 0 0,lg ) 56 ¢ adl Ll

20



| Pseudo-static method (seismic coeffici

Accelerations ] Hydro-dpnamic [Westergaard) | Hydrostatic pressure modification |

E arthiquake return period = | 2500 s

Peak accelerations [stress analysiz]:

Horizontal Peak Ground Acceleiation [HPGA] = 015 @& o

Wertical Peak Ground Acceleration [WPGEA] = 01 g |

Sustained accelerations [stability analyziz):-

Harizontal Sustaned Ground Accekration [H54] = 0.075 @ g

Wertical Sustaned Ground Acceeration [¥5A] =

Cancel I Help I User manual|

ooliul 3,5 yiwg 03938) 0,2 (B9, 5l (Seeladgyied (595 Jlos! g aulne Sl 0390 cnl o
generalized 4435 o,y pg0 Cwnd ,o hydrodynamic &, w jo cplply e o
o515 a5 0550 43S GBSl b ooy cpl Jol Caond j0.058 0 wlsl Westergaard
S @ Gos mrily (o0 0ty pge Ceand )3 5 005 (oo jslate Slowle p3 Ol o ndy
N0 43 ety 51 S 3)lg 1y wiley Colt o8 g JLid 5 oy e o] ) ol

oS oo oLl 1 limit

?seudc—static method (seismic coefficien
o SRAE

Sccelerations  Hydro-dynannic [westergaard] ] Hydrastatic: prezsure modification ]
Wertergaard cormrection for water compressibility: -

v Consideration of water compressibility [Ce]
Earthquake accelerogram penod = 01 zEC

Wertergaard correction for an inclined face:
™ Mo corection i* Generalized Westergaard

" Cog [anaglz] " Coms et al [1988]

Rezervoir depth where Wesztergaard preszure remains constant: |

f« Mo limit " Depth limit =

Cancel Help Uszer manual
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CADAM Mbﬁ ) )L} UL@»S)J JLO-C‘ Ogﬂ ’:’
>>>parameters>load combinations

w20 o0 a2lge 3 US4 Glommy LS (o L2l ) YU e o5 oK

= > &
Load Cpmbinaﬁo—r_ 1&;

Uszual ]

i Combinations: ]
Usual Loads:

v iUsuat 1.000 * Dead load 0.0ao * Pozst-tenzioning
0000 * Hpdrostatic [LUA5] 0.000 = Applied forces
I~ Flood
[oiooo * Hydrostatic [D/5] 0.000 *lee load
I Seizmic #1 ]D-UDU = Uplift pressures

0.000 * Silks

I Seismic #2

[~ Post-seismic

Required Safety Factors:- ~“Allowable stress Factors:
Peak Sliding Factor [FSF] = 11 SFao T ension:
[*SSF Computations: | | p_.id o) Sliding Facter [RSF] = [1.500 Allowable stress = {0600 =Rt
£ Limit equilibrium Oerturning Factor [OF] = 11 200 Compression:
L]  Shear frictich Uplifting Factar [UF) = i‘l 200 Allowable stress = (0.500 = f'c

ok, Cancel Help | User manual |
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Combinations: —— Uszual |

~Usual Loads:

i1.UUU * Dead load !EI.UUU * Past-tensioning
I Fiood !D.DDD # Hydrostatic: [L/S] !D.DDD * &pplied forces

oo
1 [0000 ~Hydrostatic /5] 0000 “lesload

™ Seismic #1 [o.000
[oo00

Uplift pressures

Silts |

I Seismic #2
[ Paost-seismi
~Required Safety Factors: - —Allowable stress Factors:——

D —— Peak Sliding Factor (PSF) = [1.700 Tension:
~SSF Computations: —| | Byl Sliding Factor [RSF) = [T500 | | Allowable stress = [0.600 = Ht

f* Limit equilibrium Owertuming Factor [OF) =i .200 Compression:

" ‘Shear friction Uplifting Factor [UF] = |1.200 : Allowable stress = {0500 *fc

Ok Cancel ' Help I Uszer manual '

27



1 oylos )b Sy oy gl

CADAM - Results report Page 3
by Martin Leclerc, M. Ing., Research Engineer
NSERG / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams
Ecole Polytechnigue de Montréal, Canada
safety factors Resultants over igament Fnal uplift Rock wedge
Overturning Uplifting Normal Shear Moment Position Normal Resistance
toward WS toward IS (k) (- % of joint () (ki)
i 57.000 > 100 > 100 > ¥ 1 0.00 .0 50,00000 0.000
2 53.300 > 100 > 100 > 1 51 0.00 .0 50.00000 0.000
3 48.300 > 100 > 100 > 1 > 0.00 .0 50.00000 0.000
4 43,300 > 100 > 100 > > 0.00 .0 7.36113 0.000
5 38.300 > 100 > 100 >1 > 0.00 .8 .34588 0.000
& 33,300 > 100 > 100 > 53 0.00 £l 55468 0.000
7 22.300 > 100 > 100 > 1 > 0.00 o 34.08305 0.000
8 28.000 > 100 > 100 > 1 > 0.00 .7 34.11452 0.000
g 23,300 > 100 > 100 > 1 > 1 0.00 4 34,56720 0.000
19 18,300 > 100 > 100 > > 0.00 .0 34.95812 0.000
11 13.300 > 100 > 100 > > 0.00 .3 35.25423 0.000
12 8.300 > 100 > 100 > 1 > 0.00 B 35.483630 0.000
13 3.300 > 100 > 100 > > 0.00 B 35.66895 0.000
14 -1.700 > 100 > 100 571 >1 0.00 .5 36.57298 0.000
15 -8.700 > 100 > 100 > >1 0.00 .5 38.48860 0.000
1 Base joint > 100 > 100 > 5.1 0.00 -282126.5 38.52135 0.000
Required: 1.700 1.500 1.200 [
CADAN - Results report Page 2
by Martin Leclerc, M. Ing., Research Engineer
NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams
© Ecole Polytechnique de Montréal, Canada
sual Combination (Stresses):
Joint Cracking Normal stresses Allowable normal stress Shear stresses
ID WSelevation Upstream Downstream  Upstream  Downstream Tension  Compression  Upstream Maximum  Maximum at Downstream
(m (%) of joint (%] of joint (kPa) (kPa) (kPa) (kPa) (kPa) (% of joint) (kPa)

1 57.000 -23.544 642.000 0.000
2 93.300 110, €42.000 .000
3 48.300 -228. €42.000
4 43.300 -443. 642,000
5 38.300 -562. €42.000
€ 33.300 -832. §42.000
7 28.300 -711. €42,000
8 28.000 -T716. €42.000
] 23.300 -79&. €42.000
10 18.300 -88 €42.000
11 13.300 -979. €42.000
12 8.300 -1074. €42.000
13 3.300 -1172. 642.000
14 -1,700 -12717. -137.506 642,000
15 -6.700 =1383. -255.226 €42.000
16 Base joint -1397. -257.581 0.000

o 5lme lade )l pieS sdel Caws 4 leias oyl 5 den j0 04h oo sdnline aF jshilen

ol iiicn 6l Al ] polie 5l eaw] Caws a licelol ol o g il
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Lead Combinations

~ Combinations:

[~ Flood

[~ Seismic #1

I Seismic #2

[~ Post-zeismic

‘55F Computations:
& Limit equilibriirn

™ Shear friction

oK

26, lois )b Sy v

e

Usual l

Usual Loads:

W *Dead load
[T00 " *Hyehostatic (1/5)
[T000 " *Hyerostatic /5]
{_‘I‘.‘ED_D‘— *|Jplift pressures
[Too0 " =giks

~Required Safety Factors:
Peak Sliding Factar [PSF] = iZ.DDD

Residual Sliding Factor [RSF) = 11 500
Owertuming Factor [OF] = [1.200

Uplifting Factar [UF) = 11 .200

10.000 * Post-tenzioning
1.000 * Applied forces
10_000 *|ze load

Allowable stress Factors:-

Tension:
Allowable stress = 10. oo ft
Compression:

Allowable stress = 10. 00 *fe

Cancel | Help

‘ Uzer manual |
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CADAMN - Results report
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industnal Chair on Structural Safety of Concrete Dams
Ecole Polytechnique de Montréal, Canada

Page 3

Safety factors Resultants over ligament Fnal uplift Rock wedge
Sliding Overturning Uplifting Normal Shear Moment Pos ition Normal Resistance
Peak Residual toward US  toward DS (HN) (KN) (HN-m) % of joint (kM) (k)

> 100 > 100 > 100 > 100 > 100 -188.35 0.00 50.00000 Q.00 0.000

> 100 > 100 > 100 > 100 > 100 —-B885.25 0.00 50.00000 0.00 0.000

> 100 > 100 > 100 > 100 > 100 -1827.01 0.00 50.00000 0.00 0.000

> 100 > 100 > 100 > 100 > 100 -28922.18 0.00 37.36113 0.00 0.000

> 100 > 100 > 100 > > 100  -4536.53 0.00 33.34588 9.00 0.000

> 100 > 100 > 100 > > 100  -6728.05 0.00 33.55468 321.17 0.000

> 100 > 100 > 100 > > 100 -9509.54 0.00 34.08305 1038.31 0.000

> 100 > 100 > 100 > > 100 -9895.20 0.00 34.11452 1089.16 0.000

> 100 > 100 > 100 > > 100 -12881.02 0.00 34.56720 2001.2¢8 0.000

»>100 > 100 > 100 > > 100 -leB842.46 0.00 34.95412 3210.06 ¢.000

> 100 > 100 > 100 > > 100 -21393.88 0.00 -129875.3 35.25423 4664.67 0.000

> 100 > 100 > 100 > > 100 -26535.28 0.00 -177845.8 35.48690 6387.75 0.000

> 100 > 100 > 100 > > 100 -32266.65 0.00 -236720.8 35.66895 8591.85 0.000

> 100 > 100 > 100 > > 100 -38553.89 0.00 -282126.5 36.57299  12884.9% 0.000

15 -§.700 > 100 > 100 > 100 > > 100 -44969.63 0.00 -282126.5 -488860 15558.17 0.000
16 Base joint > 100 > 100 > 100 > > 100 -45097.94 0.00 -282126.5 38.52135 15611.63 0.000

Required: 1.700 1.500 1.200 T 1.200
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eADADM - Results report Page 2
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Usual Combination (Stresses):

Joint Cracking Normal stresses Allowable normal stress Shear stresses
ID  WSelevation Upstream Downstream Ups tream Downs tream Tension Compression  Upstream Maximum Maximum at Downstream
(m (%) of joint (%) of joint (kFa) (kPa) (kPs) {kFa) (kPa) (KPa) (% of joint) {kFa)
1 57.000 -23.544 -23.544 €42.000 -17500.000
2 53.300 -110. 657 110.657 642.000 -17500.000
3 48.300 -228.377 -228.377 642.000 -17500.000
4 43.300 -449,574 -61.750 642.000 -17500.000
5 38.300 -562.963 -0.212 €42.000 =17500.000
& 33.300 -632.828 -4.230 §42.000 -17500.000
7 28.300 -711. 387 -16.368 642.000 -17500.000
8 28.000 -716.332 -17.191 642.000 -17500.000
] 23.300 -796.531 -30.618 §42.000 -17500.000
10 18.300 -886.324 -45.299 §42.000 -17500.000
11 13.500 -979.429 -59.893 §42.000 -17500.000
12 8.300 -1074.949 ~74.246 642.000 -17500.000
13 3.300 -1172.277 -88.329 642.000 -17500.000
14 -1.700 -1277.315 -137.506 §42.000 -17500.000
15 -6.700 -1395.035 -255.226 §42.000 -17500.000
16 Base joint -1397. 330 ~257.581 0.000 -1250.000

o slme lade 5l yeS sdel Caws 4 sleis oyl 5 dsn )0 04d oo canliv 4T jshiles

| ko LS‘ P U"”] JJQLO.Q )‘ o».&.o-‘ Cewd 4 uLu.oJa‘ w‘f.o 9 Jw;b
3 o)louid bS5 v

i corsiairs o

~Combinations: - 1 Uzual Flood ]
~Flood Loads:

W * Dead load W * Post-tenzioning
W * Hydrostatic (L15] W = Applied forces

[(000 *Hydiostatic@/5)  [0000  *Floating debris

™ Seismic 1 W * plift pressures

11.000 * Silks

¥ Flood

]
[~ Seismic #2
I~ Post-zeismic : |
Required Safety Factors:— Allowable strezs Factors:
Peak Sliding Factor [PSF) = ]1 700 Tension:
[ 55F Computations: Fiesidual Sliding Factar [RSF) = [1.300 Alowable stress = 0600 Tt
£ Lirnit equilibriun Overtuming Factor [OF] = 11 00 Compression:
O peartistian | IUplitting Factor [UF] = i‘l 00 | Allowable stress = 10.500 i o
akK Cancel ‘ Help J Usger manual ‘

30



3 olouds b oS 5 ol ol

CADAM - Results repoit Page 5
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Flood Combination (Stability):

Joint Safety factors Resultants over ligament Fnal uplift Rock wedge
ID  WSelevation Sliding Overturning Uplifting Normal Shear Moment Position Uplift Resistance
(m) Feak Residual tow ard LIS tow ard VS (kM) (kM) (KM-m) % of joint (kM) (KN)

i §7.000 > 100 > 100 > 100 > 100 =188.35 0 50.00000 0.000

2 53.300 > 100 > 100 > 100 > 100 -885.25 -0 50.00000 0.000

3 48.300 47.20561 33.05373 13.64412 22.17143 -1744.61 -0 51.47600 0.000

2 43,300 12.94755 9.06625 B 5.42728 7.34181 —-2524.14 -8 40.84539 0.000

5 32.300 €.859392 4.80337 as 3.6150% 4.76410 -3598.12 -0 38.85032 0.000

& 33.300 4.91842 244391 .22 2.86026 3.84866 -5046.79 g 41.243113 0.000

T 28.300 4.03888 2.B2806 4. 2.45001 3.42263 -6863.13 .0 43.75170 0.000

g 28.000 4.00183 2.80218 g, 2.47388 3.40455 -68E3.E83 7 43.89177 0.000

g 23.300 3.55644 2.48025 4. 2.27758 3.18552 -8048.15 -5 45.88783 0.000

io 18.300 3.25824 2.28144 3. 2.14256 3.03782 -116€01.85 =T 47.61742 0.000
13 13.300 3.02147 2 3. 2.03731 2.88520 -14389.93 -3 48.82849 0.000
iz 2.74312 21 3. 1.89655 2.5420E -16696.83 -0 49,17011 0.000
13 2.59179 1 2. 1.79939 2.33448 -19367.87 .2 49.751086 0.000
14 2.55502 1 2. 1.72446 2.24708 -22602.70 .3 51.84725 0.000
is 2.60933 1 2c 1.64865 2.26674 -26345.22 -6 56.295289 0.000
is 3.27884 1 2. 1.64718 2.26708 -26420.07 -4 56.37772 0.000

ag

CADAM - Results report Page 4
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Flood Combination (Stresses

Joint Cracking Normal stresses Allowable normal stress Shear stresses over the ligament
ID  WSelevation Upstream Downstream Ups tream Downstre am Tension Compression  Upstream Maximum Maximum at Downs tream
(m) (%) of joint (%) of joint (=) (KPa) (KPa) (IPa) (kPa) (% of joint) (kPa)

i 57.000 -23.544 €42.000 -17500.000

2 53.300 -110.657 &42.000 -17500.000

3 48.300 -198.763 642.000 -17500.000 -898 50.000 0.000
4 43.300 —342_18E &42.000 17500.000 273 8§8.823
5 8.300 —-372.853 642.000 -17500.000 190 5.367 66.728
€ 33.300 -364.499 €42.000 -17500.000 .294 100.000 102.2594
7 28.300 —-361.067 €42.000 -17500.000 128 1900.000 148.128
8 28.000 -361.018 €42.000 -17500.000 022 100.000 151.022
3 23.300 —-362.189 642.000 -17500.000 -461 100.000 197.461
10 18.300 -366.742 642.000 -17500.000 144 100.000 248.144
s 13.300 —-374.103 642.000 -17500.000 227 100.000 293.227
12 8.300 €42.000 -17500.000 .999 100.000 309.93%
i3 3.300 €42.000 -17500.000 38.399 336.287 100.000 336.287
1a -1.700 £42.000 -17500.000 0.000 347.723 50.000 0.000
15 -6.700 €42.000 -17500.000 0.000 396.863 50.000 0.000
16 Base joint 0.000 -1450.000 0.000 397.846 50.000 0.000

o slme lade 5l yeS sael Caws 4 leis oyl 5 den ,0 04d oo canliv 4T jshilen

ol iiicn 6l Al ] polie 5l eaw] Caws a lielol ol o g il
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Usual Seismic 31 ]

rCombinations:—

Seismic #1 Loads:

W * Diead load W * Post-tensioning

[0000 *Hydrostatic /5] 0000 * Appied forces
[0000 *Hychostatic[D/5)  [0000  *lceload

W Seisric #1 1U-UUU * Uplift pressures W * Harizontal seismic forces
W * Silks W “Mertical zeizmic forces

[~ Seismic #2 ~ Earthquake analpsis:-
& Pseudo-static " Pzeudo-dynamic

[~ Flood

[~ Post-seismic

Required Safety Factors: - Allowable stress Factors:
L Peak Sliding Factor [P5F) = 11 .300 Tenszion:
[ S5F Computations:—| | po.iyql Sliding Factor (RSF] = [1.000 Allowable stress = |1,600 *ft
f& Limit equilibrium Dverturning Factor [DF]=11-1UU Compression:
& Sheat fiiction Uplifting Factor (UF) = 11 00 Allowable stresz = 10. 900 *fc
ak. Cancel | Help ‘ Uszer manual |
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CADAMN - Results report Page 5
by Martin Leclerc, M. Ing., Research Engineer

MSERC / Hydro-Quebec / Alcan Industnal Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Joint Safety factors Resultants over ligament FAnal uplift Rock wedge
ID  WSelevation Sliding Overturning Uplifting Normal Shear Moment Position Uplift Resistance
(i) Peak Residual toward WS tow ard VS (k) (k) (K- % of joint (kM) (k)

1 57.000 > ~188. 28.25 12.1  50.93750 0.000

2 53.300 > 132.79 31z2.1 54.40625 0.000

3 48.300 > 274.05 1329.2 59.09375 0.000

4 43.300 > 438.32 =1138.3 46.52866 0.000

5 3E.300 > 6E80. 4B -6327.3 41.34268 0.000

8 33.300 > -6728.05 1033.65 -13308.5 40.635118 0.000

ki 28.300 > -3509.54 1529.66 -23138.5  40.683955 0.000

g 28.000 > 1 -9685.20 1563.29 -23830.2 40.70182 0.000

] 23.300 > -12881.02 2144.46 -3635B8.1 40,.83735 0.000

io 18.300 > -16842 .46 2871.18 -53576.4 41.20223 0.000
11 13.300 >4 -213%93.388 3722.38 -75404.2 41.43877 0.000
1z 8.300 > —-26535.28 4708.47 -102349.3 41.64779 0.000
13 3.300 S —32266.65 5821.00 -134952.4% 41.83000 0.000
14 -1.700 % -38553.89 €948.79 -148307.2 42.94174 0.000
15 -6.700 > -44369.63 7911.15 -111157.3 45.46453 0.000
is Base joint > -450587.94 7930.40 -110365.3 45.50966 0.000

Required: 1
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CADAMN - Results report

by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams
Ecole Polytechnique de Montréal, Canada

Page 4

Seismic #1 Combination - Peak accelerations analysis (Stresses):

Joint Cracking Normal stresses Allowable normal stress Shear stresses over the ligament
ID  WSelevation Upstream Downs tream Ups tream Downstream Tension Compression Upstream Maximum Maximum at Downs tream
(m) (%) of joint (%) of joint (kPa) (kPa) (kPa) (kPa) (k=) (kPa) (% of joint) (kPa)
T 57.000 -22.220 —-24.868 863.000 -52500.000 0.000 5.287 50.000 0.000
2 53.300 -81.402 -139.812 563.000 -52500.000 0.000 24.898 50.000 0.000
3 48.300 -103.763 -352.985 963.000 —52500.000 0.000 51.385 50.000 0.000
4 43.300 —-308.015 -203.349 963.000 -52500.000 0.000 -14.818 21.361 183.489
s 38.300 -427.855 -135.320 863.000 -52500.000 42,785 15.615 33.560 122.104
€ 33.300 -497.507 =139.551 963.000 -—52500.000 49.751 23.272 33.682 125.8922
7 28.300 -567.150 -160.606 963.000 -52500.000 56.715 29.722 32.617 144.920
] 28.000 -571.374 -162.149 963.000 -52500.000 57.137 30.062 32.550 146.313
] 23.300 -638.458 690 563.000 -52500.000 63.846 34.963 31.602 170.261
10 18.300 —-711.8&97 .925 863.000 -52500.000 71.170 39.525 30.B55 198.448
11 13.300 -786.597 -252.725 963.000 —52500.000 78 .660 44.176 30.220 228.042
12 8.300 -262.547 -286.6428 963.000 =-52500.000 £86.255 43,143 29.621 258.653
i3 3.300 -535.277 -321.328 863.000 -52500.000 53.928 54.129 289 .5948
i1 -1.700 —1006.996 —-407.826 5963.000 -52500.000 0.000 151.251 0.000
15 -6.700 -1048. 672 -600.589 863.000 —52500.000 0.000 217.738 50.000 0.000
1l&é Base joint -1050.427 —-604.544 0.000 —-4350.000 0.000 zle.2e88 50,000 0.000

o slme lade 5l yeS sl Caws

Combinations:-

I~ Flood

W Seizmic #1

I~ Seismic #2

I Post-zeizmic

55F Computations: |
i Limnit equilibriurn

" Shear friction

!

4_3‘5;:‘."

Usual Seismic #1 ]

Seizmic #1 Loads:

IIDT‘ * Dead load
[1:000 " * Hychastatic (U/5]
[1:000 " * Hychastatic (D/5]
W * Uplft pressurnes
[To00 " = sits

Earthquake analysis:
v Pseudo-static

Required Safety Factors: -

Peak Sliding Factar [P5F] = [1.700

| Residual Sliding Factar (RSF] = |1.000

Overturning Factor [OF) = ]'I a0

Liplitting Factar [UF] = |1.100

5l 5 den ;o 04b <

5 o leis jb Sy v

W * Pozt-tensioning
] 1.000
]D.DDD
] 1.000
]D.DDD

* Applied forces
*|ce load
* Harizontal seismic forces

*Mertical seismic forces

" Pgeudo-dpnamic

Allowable stress Factors:

Tension:

Allowable stress = ]D. Bo0 *f

Compression:

Allowable stress = {D, 00 G fe

o comionsir: 1 e

0K

Cancel J Help

User manual I
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CADAM - Results repobit Pege 5
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Safety factors Resultants over ligament Anal uplift Rock wedge
1D WSelevation Sliding Overturning Uplifting Normal Shear Moment Uplift Resistance
{m) Peak Residual toward WS tow ard D/S {H) {kN) (kM) (kM)
p & 57.000 -188.35 -28.25 0.00 0.000
2 53.300 —885.25 -132.79 0.00 0.000
3 48.300 -1827.01 -242.80 .00 0.000
4 43.300 -232 -407.17 .00 0.000
g 38.300 -4536.53 -649.33 .00 0.000
& 33.300 -6411.5%9 -855.36 b 17 0.000
i 28.300 —-8503.41 -1176.69 -0 .31 0.000
8 28.000 —-2640.65 -1186.05 1.9 .16 0.000
9 23.300 -10863.51 =1271:57 .8 .28 0.000
10 1g.300 -13793.08 -1233.11 -6 .08 0.000
11 13.300 -16995.85  -1052. .3 .67 0.000
1z 8.300 -20586.38 -676.8 .5 .10 0.000
i3 3.300 —24011.48 -11& -224703.8 88 0.000
18 -1.700 ~-27319.03 245, -262441.5 .43 0.000
i5 -6.700 -31061.55 994.03 -258842.3 .87 0.000
16 Base joint -31136.40 1005.00 -258742.4 i3 0.000
Required:
CADAM - Results repont Page 4

by Martin Leclerc, M. Ing., Research Engineer
NSERC / Hydro-Quebec / Alcan Industnal Chair on Structural Safety of Concrete Dams

eismic #1 Combination - Peak accelerations analysis (Stresses):

Joint Cracking Normal stresses Allowable normal stress Shear stresses over the ligament
1D WSelevation Upstre am Downstream Ups tream Downs tre am Tension Compression Upstream M axim um Maximum at Downs tream
(m) (%) of jpint (%) of joint (kPa) (kPa) (kPa) (kPs) (kPa) (KPa) (% of joint) (kPa)
1 57.000 -24.868 -22.220 535.000 -21000.000 0.000 -5.297 50.000 0.000
2 53.300 —139.91 -B81.402 535.000 -21000.000 0.000 ~24.898 50.000 0.000
3 8.300 ~345.392 -111.362 535.000 -21000.000 0.000 -45.544 50.000
4 43.300 -580.258 €8.894 535.000 -21000.000 0.000 -62.166 100.000
5 38.300 —628. 992 125.823 535.000 -21000.000 £8.900 100.000
6 33.300 —730.536 123.802 535.000 -21000. T3.060 100.000
F 28.300 —767.185 116.438 535.000 -21000 T6.T19 95.101
4 28.000 -769.585 115.857 535.000 -21000 76.959 98.8671
| 23.300 -EBDE. 823 104.580 535.000 -21000. 80.86Z 92.854
io 18.300 —B51.566 8B.615 535.000 -21000. 85.157 87.491
i1 13.300 —-£85.260 £9.596 535.000 -21000. 89.526 82.812
1z 8.300 —-5839.885 48.326 535.000 -21000. 83.888 T78.775
iz 3.300 —-983.506 45.417 535.000 -21000. 88.351 87.513
14 -1.700 —1031. 407 28.874 535.000 -21000. 0.000 50.000
15 -6.700 —-1p82.806 —-47.067 535.000 -21000.000 0.000 50.000
16 Base joint -1093.8978 -48.642 0.000  -1740.000 0.000 50.000

o slme lade )l yieS sdel Caws 4 leis oyl 5 den j0 04h oo sanlive aS jshilen

ol iiicn 6l Al ] polie 5l eaw] Caws a lielol ol o g il
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Load Cominatons o ———————
~Combinations:- 1 Usual l Seizmic #1 ]
“Usual Loads:

1D.DDD *Dead load 10. aoo * Post-tensianing
iD.DDU * Hydmstatic [L1/5) 10. aoo * Applied forces

I~ Flood

| 10-000 * Hpdrostatic [D45] 10.000 *|ce load
¥ Seismic #1 ]D-UDU * Uplift pressures

0.000 “Silts

[~ Seismic #2

[ Past-seizmic

~Required 5afety Factors: | [“Allowable stress Factors:
Peak Sliding Factor [FSF) = |3.000 Tenzion:
[ SSF Computations:— | Begiy o) Sliding Factor [RSF) = [1.500 slwable s TI00 [0
& Limit equilibrium Overturning Factor [OF) = [1.200 Compression:
o : | plifting Factar [UF) = 11.200 [ Allowable stress = 10.333 *1'e :
Ok Cancel ‘ Help ] User manual I
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CADAM - Results repobit Pege 5
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Joint Safety factors Resultants over ligament Anal uplift Rock wedge
1D WSelevation Sliding Overturning Uplifting Normal Shear Moment Position Uplift Resistance
{m Peak Residual toward /S toward D/S (HN) (k) (HN-m) % of joint (kM) (k)

p & 57.000 -188.35 -28.25 =14.1 459.06250 0.000

2 53.300 —885.25 -132.79 =312.1 45.59375 0.000

3 48.300 -1827.01 -242.80 —-1248.2 41.46036 0.000

4 43.300 -28922.186 -407.17 -7066.0 28.84247 0.000

g 38.300 -4536.53 -649.33 -17623.9  25.88609 0.000

& 33.300 -6411.5%9 -855.36 -31754.86 26.55228 0.000

7 28.300 —-8503.41 -1176.69 -50292.0 27.36912 0.000

8 28.000 —-2640.65 -1186.05 -51561.9  27.42591 0.000

9 23.300 -10863.51 =1271:57 -73820.8 28.38185 0.000

10 1g.300 -13793.08 -1233.11 -102428.6 25.46172 0.000
11 13.300 -16995.85  -1052.28 -136276.3  30.52364 0.000
1z 8.300 -20586.38 -676.87 -175625.5 31.52655 0.000
i3 3.300 —24011.48 -116.07 -224703.8 31.71954 0.000
14 -1.700 ~-27319.03 245,65 -262441.5 32.37331 0.000
i5 -6.700 -31061.55 994.03 -258842.3 34.70571 0.000
16 Base joint -31136.40 1005.00 -258742.4 34.75236 0.000

Required:
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CADAM - Results repont Page 4
by Martin Leclerc, M. Ing., Research Engineer
NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Joint Cracking Normal stresses Allowable normal stress Shear stresses over the ligament
1D WSelevation Upstre am Downstream Ups tream Downs tream Tension Compression Upstream Maxim um Maximum at Downs tream
(m (%] of pint (%) of joint (KPa) (kPa) (KPa) (kPa) (kPa) (KPa) {% of jont) (kPa)
1 57.000 -24.868 -2z.220 535.000 -21000.000 0.000 -5.297 50.000 0.000
2 53.300 -139.912 -81.402 535.000 -21000.000 0.000 -24.898 50.000 0.000
3 8.300 -345. 332 -111.362 535.000 -21000.000 0.000 -45.544 50.000 0.000
4 43.300 -580.258 £8.824 535.000 -21000.000 0.000 -62.166 100.000 -62.1686
5 38.300 -§88. 5098 135.823 535.000 -21000.000 68,900 .534 100.000 -113.534
6 33.300 -730.596 123.502 535.000 -21000.000 73.060 -111.440 100.000 -111.440
T 28.300 -767.185 116.438 535.000 -21000.000 T6.719 -105.081 95,101 -105.066
8 28.000 -769.535 115.857 535.000 -21000.000 76.959 -104.575 98.671 -104.542
3 23.300 -B0B. 623 104.580 535.000 -2Z1000.000 80.862 -95.410 92.854 -394 .366
10 18.300 —-851.566 88.615 535.000 -21000.000 85.157 -83.407 87.491 -79.961
11 13.300 —895.260 £9.596 535.000 -21000.000 29.526 —69.860 82.612 -62.793
1z 8.300 -939.885 48.326 535.000 -21000.000 93.988 -54.377 78.775 -43.608
13 3.300 -983.508 45,417 535.000 -21000.000 98,351 -43,877 87.513 40,881
12 -1.700 —-1031.407 28.874 535.000 -21000.000 0.000 12.266 50.000 0.000
15 -6.700 -1092.808 -47.067 535.000 -21000.000 0.000 27.359 50.000 0.000
16 Base joint -1093.978 48,642 0.000  -1740.000 0.000 27.661 50.000 0.000

o slme lade )l yieS sdel Caws 4 leias oyl 5 den ,0 04h oo sdnlive aS jshilen

| Preve LS‘ P U"’J JJQLO.Q )‘ o».&.o—‘ Cewd 4 uLu.oJa‘ w‘f.o 9 ML‘

7 oylois )b cuS i v

e —. .
Load Combinations &J
Combinations: - T Usual Flood ]
i Flood Loads:
(T 1.000  ~Deadload {0000+ Pasttensioning
11 .0oo * Hydrostatic [U/5] 11 oo * Applied forces
[w Flood ) .
11 .00a * Hydrostatic [D/5] 1D.DDD * Floating debriz
Mt 11.000 * Uplitt prezsures
1.000 “Silks
[ Seizmic §2
[ Post-geismic L
Hequired Safety Factors:- Allowable stress Factors:
Peak Sliding Factar [PSF] = |'| 300 Tensgion:
["95F Computations: Residual Sliding Factor [RSF) = [1.300 Allowable stress = [1500 *f
f* Limit equilibrium Overturning Factar [DF]=11.1UU Compression:
£ Sheat fiction Iplitting Factar (UF] = ]'I.'IDD Allowable stress = (0900 " FPo
0K Cancel J Help I Uszer manual J
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CADAM - Results repobit Pege 5
by Martin Leclerc, M. Ing., Research Engineer

NSERC / Hydro-Quebec / Alcan Industrial Chair on Structural Safety of Concrete Dams

Ecole Polytechnique de Montréal, Canada

Safety factors Resultants over ligament Anal uplift Rock wedge
1D WSelevation Sliding Overturning Uplifting Normal Shear Moment Uplift Resistance
{m) Peak Residual toward WS tow ard D/S {H) {kN) (kM) (kM)
p & 57.000 -188.35 -28.25 0.00 0.000
2 53.300 —885.25 -132.79 0.00 0.000
3 48.300 -1827.01 -242.80 .00 0.000
4 43.300 -232 -407.17 .00 0.000
g 38.300 -4536.53 -649.33 .00 0.000
& 33.300 -6411.5%9 -855.36 b 17 0.000
i 28.300 —-8503.41 -1176.69 -0 .31 0.000
8 28.000 —-2640.65 -1186.05 1.9 .16 0.000
9 23.300 -10863.51 =1271:57 .8 .28 0.000
10 1g.300 -13793.08 -1233.11 -6 .08 0.000
11 13.300 -16995.85  -1052. .3 .67 0.000
1z 8.300 -20586.38 -676.8 .5 .10 0.000
i3 3.300 —24011.48 -11& -224703.8 88 0.000
18 -1.700 ~-27319.03 245, -262441.5 .43 0.000
i5 -6.700 -31061.55 994.03 -258842.3 .87 0.000
16 Base joint -31136.40 1005.00 -258742.4 i3 0.000
Required:
CADAM - Results repont Page 4

by Martin Leclerc, M. Ing., Research Engineer
NSERC / Hydro-Quebec / Alcan Industnal Chair on Structural Safety of Concrete Dams

eismic #1 Combination - Peak accelerations analysis (Stresses):

Joint Cracking Normal stresses Allowable normal stress Shear stresses over the ligament
1D WSelevation Upstre am Downstream Ups tream Downs tre am Tension Compression Upstream M axim um Maximum at Downs tream
(m) (%) of jpint (%) of joint (kPa) (kPa) (kPa) (kPs) (kPa) (KPa) (% of joint) (kPa)
1 57.000 -24.868 -22.220 535.000 -21000.000 0.000 -5.297 50.000 0.000
2 53.300 —139.91 -B81.402 535.000 -21000.000 0.000 ~24.898 50.000 0.000
3 8.300 ~345.392 -111.362 535.000 -21000.000 0.000 -45.544 50.000
4 43.300 -580.258 €8.894 535.000 -21000.000 0.000 -62.166 100.000
5 38.300 —628. 992 125.823 535.000 -21000.000 £8.900 100.000
6 33.300 —730.536 123.802 535.000 -21000. T3.060 100.000
F 28.300 —767.185 116.438 535.000 -21000 T6.T19 95.101
4 28.000 -769.585 115.857 535.000 -21000 76.959 98.8671
| 23.300 -EBDE. 823 104.580 535.000 -21000. 80.86Z 92.854
io 18.300 —B51.566 8B.615 535.000 -21000. 85.157 87.491
i1 13.300 —-£85.260 £9.596 535.000 -21000. 89.526 82.812
1z 8.300 —-5839.885 48.326 535.000 -21000. 83.888 T78.775
iz 3.300 —-983.506 45.417 535.000 -21000. 88.351 87.513
14 -1.700 —1031. 407 28.874 535.000 -21000. 0.000 50.000
15 -6.700 —-1p82.806 —-47.067 535.000 -21000.000 0.000 50.000
16 Base joint -1093.8978 -48.642 0.000  -1740.000 0.000 50.000

o slme lade 5l yieS sdel Caws 4 leias oyl 5 den j0 04h oo sdnlive aF jshilen

ol iiicn 6l Al ] polie 5l eaw] Caws a lielol ol o g il
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ansys 1580 p i 5l eolisowl b (39 (i Jloxiip g Juad

99,5 Jow Iy oouzmy slo awain ol jo ol o aiS oo )15 Sgaowe izl Gl 1580 6 5 ol
) Jedos [ sgamma Lzl g, 42,1580 0 5 Caled 5o 5 oS (G oo oS 95l 1) 00le (ol9>
3 09 5k SO sdal Cews 4 YL e o ] dwdie 4S5 gow 039 (2l 4o e e pladl
o S g 39d (oo e ANSYS I8l e 0 o 58S S 0 b )b Sy g oS LS
Ssladane wigy aslol jo el |8 o aiilen (L OLuS 5 g lag s oS Cwl (I3 4y p3Y00 )8

Dol oo &Ll 158l 05 1 13 A o

b a5 jshilen migd (o0 azlge pj omn b oS (0 2l ], ANSYS I3l 0 5 a5 5By
Db bsis fed L) b)lS slod g 0,5 oo )),8 aio o Cond )0 rgin plod 09 oo

. ANSYS Multiphysics Utiity Menu {conarete dori D TEEE— - E 9 23 - =
File Select Piot PlotCirls WorkPlane Parameters Macro MepuClis Help

0|z 6|8 s ¢ =l Bl

SENGT Tookiar ic]
SAVE_DB| RESUM_DB| QUIT| POWRGRPH =

ANSYS Main Menu

& Solution

@ General Postproc
@ TimeHist Postpro
® Topological Opt
& ROM Tool

@ DesignXplorer

@ Design Opt

i Prob Design

& Radiation Opt

B Session Editor

E Finish

It Zolelzlz 2|

= I = | ==l
Sleprapalele 7|

Lsloll g99 Cyms %

>>>> Preprocessor > Element Type > Add/Edit/Delete
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SOlid oz o Jo57 50 00 5l 0 joty jo5 00,5 SASAAA 435 (59, 2 0 Lo yomty 5o
254 QWb Oygo (pd oS 0 sl ) quad 4node 182 el w05 4o g

P LI S > RSV R STy S

A\ Element Types

Defined Eteme Des:
Type 1 PLANE182

[ N Library of Element Types

Library of Element Types Structural Mass Il Quad 4 node 162
Link [ 8 node 183
~ | |Brick 8 node 185
20node 186
concret 65

|Quad 4 node 182

Cancel Help

Options... | Delete
Help

oolo Wluoguas  yuri X8
>>>> Preprocessor > Material Props > Material Models

G i€ 305 1y el Al 5 s aale o ladi asilgi e 00l 5L sk Cia Cran Crand 3
G G yad (511 anS (e oaliiul o yais Caudy Craw Ciand D) 3 go Cilia gl Ciy yad
) el 5 A€ )y >>>structural>linear>elastic>isotropic s w43y
O O3l 93 Gy ya PRXY Cranld )3 9 (s o lad )l juia EX Crand 3 aS 098 0 )b
N 5 a8 e @S ponlinear>density Cweed (3 S ok ) 2 adS e a )l )y

S e s kg/m® s ) Gl pasaie 055 DENS st
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Material Edit Favorite Help »
= . . J\ Linear Isotropic Properties
Material Models Defined Material Models Available —
8 " Densilda L Number - g gzzggs; Linear Isotropic Material Properties for Material Number 1
@ Linear Isotropic @8 Linear
=Y Elasiit i
(@ Monlinear Temperatures [0
@ Density EX 2 8E+010)
= Therm_al Expansion PRXY [0_15
= Damping
@ Friction Coefficient
8 Specialized Materials| | | |
| uf lrle:\mal Add Temperature | Delete Temperature‘ Graph
4 o :
L b ok | Cancel | Help |
R

|, >>>material>new model Jj i

YL s ) o dllas cay gt )

s2ly Jilad material model number 2 sale s ah s Caaw 30 5 ariS e AT

>>>structural>linear>elastic>isotropic

Db g S SO ) s )088 (e

k._\gJa'APRXYMJJJ@@L@AM&Y\JJMEXMJJJH&@GE\J
saliu) 3gana gl ja) ha Jddad 51 aS ) Jida 4 s e 3l 1) (o dban sl g

sledi g LISl Huad el asa g 4 I LA S

DB Gapa 00 ) O e S (e

332 DENSITY Coand 50 0l iy 353 585l (3 00 ) (8U il (2815 e

A
Material Edit Faverte Help J
Material Models Defined Material Models Available
& Material Model Number 1 i=| @ Favorites
€ Density @8 Structural
@ Linear Isotropic &8 Linear
o [ & Elastic
illisotropid
@ Orthotropic
€ Anisotropic
(= Nonlinear
@ Density
= Themal Expansion
-l N N
| 4 2l

&SG‘QJJ‘)

= x

A Linear lsotropic Properties for Matens

Linear Isotropic Material Properties for Material Number 2

T1

| Temperatures
EX
PRXY

Graph

Help |

Add Temperature | Delete Temperature |

0K | Cancel ‘
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L 9 e Adia S Jladda o

GV ) arS (8 pma Al 4n )y saulS Ll by Le a danis Cay 28 (g 0 Jg) a8 o
= a8 >>>MODELING>CREAT> KEYPOINT>IN ACTIVE CS Lase ) IS
2 Ol 4 ) S Lli cliaiig il 6 e 4S 050 e b Lo gl sl o aianS
Olsie 4 aa Ll 5 ol e (sl )5 4S 00l 4a 500 sad ealy (L Bl Gl ) IS4
O b ey LS L ) 53 cn) b S i das 50 (g5 5 58 (A e 2l s2S Ll

AS et s gl aais A Ggldie sl ) )

- 2. 58)
L1247
l,= | '\\\
,
,
| ™,
10,0/ ™, [B4.5,0) (114.5,0)
-1
20.0) (0,673 54 58T}
12( 1145,

5 aisd oo >>>CRAETSLINESSSTRAIGHT LINES Coand 305 Ll iy yad ) ey
A a Jemy pp ar B adall Gl dg (uge S bl e (55, S L) Ll

LINES

TYPE NUM
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D8 O 6l aS el Calise Al laghad () (6l b Jla Dashas s 55 ) an
O ) am g arS o ladi) )y >>>CREAT>AREAS>ARBITRARY>BY LINES jie
OK bshd il 5l G 5 anS (oo QAT Ll 5 oS (o0 SIS au diay laghad (59
o o3l palaid) Aalie auw ada ) 0 i 55 G)l 4 s Ay e 02l Jhioady )y

Agdiealy Jalie ad (o U awa waladl adaghd o lue 1) YL o) ge 4 36

TYPE NUM

Geob ) Lgialue Caypat ) any
QWD) (o 5 2w 430 >>>MODELING>OPERATE>BOOLEANS>GLUE>AREAS
ol e pn 43 ) Ll 503 S

Z s s (e o

Crand 3398 (o b ) opahy A o 1) >>SMESHING>MESH TOOL s
= <3 ) ) MATERIAL NUMBER=1 5 a¥S o« &%) ), SET ay R PETRENYE
SR 5 S anl 88 WSMART SIZE Caand 3,3 ¢d AT au 4iyy adlias U anS
SIZE Crand jo (i Gl 6 5 rFn0 1) afS Ouad 6 U 1 O dlae) L)) a5l
2 2ac oad jhie b )3 5 S e ladil ) SET 4y XAREAS 3250 CONTROLS

S e )l 1)
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[AESIZE] Element size at picked areas

SIZE Element edge length

oK Apply

Ulie U ati) (o 1) OK 5 S (oa QA ) mhass ¢ ai) (oa 1OMESH 4t R () ) any

A alad) s
dhas pal A ol giie 25l aladl YU sl HIS Glea Lie Al a8 (o 2 (e )
= ARGl 1) ELEMENT TYPE NUMBER=2 Ciand 3 giay 253 &) 20 jlad

.
-e..

gy g Loyl (40,5 3,19

HL8 b Lo )1 cnl sl a1y 1 0550 slaylid g lag sl b (o)1 )L sl

L1y 0,5 jwy Sewliosg s jLad g Sbgw, jlad « UPLIFT jlad ¢ OLL Lad ¢ Oy
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L5 ool el oS L JETI P U VIR V-N VR P s yo 0y )l pl jlade as @9153 3 ool
L QT S oS oo pladl >>>PARAMETERS>FUNCTION>DEFINE/EDIT o |

Jb'-.‘jp-,:-:jw’b)‘ﬁ ‘) c.ﬁl.a QT RESULTM)OJMWGabb.o)a)JS.ded‘ o).?r.l.;

5 b yate RESULTS Cond o a0l g ol [0 45 098 a>g5 .05 0 SAVE ) ]

5.8 13 codle S5l

i M\ Function Editor : - — E &y
File Edit Help
Function ]:::egnne 1 Hegme 2} Regime 3] Regime ‘ﬂ.} Regime 5 | Regime 'ri‘u}
 Function Type
| & Single equation |
© Multivalued function based on regime variable |=:Regime Var-
(XY,Z) interpreted in CSYS: [0 :J
Result =[-9810%({y}-50.4)
[e Degrees & Radians |
LIST
( } GRAPH TIME 5
MIN ASIN enx
MAX SIN LN 8 9 / CLEAR
RCL ACOS 10"%
570 Cos LOG 5 6 = .
INS MEM  ATAN SQRT
ABS TAN X2 2 3 E
Pl *M1hy) T
INV ATAN2 Xy 0 + E

Gk meS e adbp w

L bl s el &5l 51w

5 oS oo 538 |, LT >>>PARAMETERS>FUNCTION>READ FROM FILE
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5 1S o0 O,lg |, o)L SLTABLE PARAMETR NAME a8 [ ouls 5L oy o

M\ Function Loader

Comments -

Table parameter name

S

Local coordinate system id for (x, v, x) interpretation

o

Funct'rcm]

Equation

=l

Result = -981 05 {u}-5.6]

T Constant Walues

None

08 (0

D2 (oo sialed ) Sl 0550 3L cuS 5 50 )b e a4 by e wlg p) oo

UPLIFT jLzs bl Ssliwl g o jlad | Ol Soliul gyaue lad | o)leds

S 5

)L.’

i eSeed 5,5 |, UPLIFT o eSeed Sl 5o 15 b s 8 50 1y O e 1
—5544X + 357084 —9810 X (Y — 5.6) —9810 X (Y — 36.4) 2
—6552X + 494424 —9810 x (Y — 14) —9810 x (Y — 50.4) 3
i eSeed 5,5 |, UPLIFT o eSeed S5 5o 1; b et 5 50 1y O e 4
—5544X + 357084 —9810 x (Y — 5.6) —9810 x (Y — 36.4) 5
—5544X + 357084 —9810 X (Y — 5.6) —9810 X (Y — 36.4) 6
7

45




3,5 yiwy (Ssliosg o jLad Sl HLi8 )b S 5 oles

S oo o Al e S el o] Slgw, 1

S oai L o |, 35| —8000 X (Y — 16.8) 2

S oai L o |, 35| —8000 X (Y — 16.8) 3

O N B PR JOVY I S e R S CA Yoy 4

858.375 X /36.4 X (36.4 — V) —8000 x (¥ — 16.8) 5
1287.5 X /36.4 X (36.4 —Y) —8000 X (Y — 16.8) 6
7

S i ko1, 4| —8000 X (Y — 16.8)

4L JLo.cl’:’
b g UPLIFT JLed o g, [Lad anlly Jlid o Ol JLas i YU layl Jlosl ol
oS o0 s 1) 2 e 01 Sy (Sialnog une
>>>DEFINE LOADS>APPLY>STRUCTURAL>PRESSURE>ONLINES

S oty o0 LAPPLY 5 oS o OBl ]y L jo a4 Loy jo las e 039 o0 5L 6l 02y
APPLY PRESSURE ON LINE oo )5 oty o 55 45 9 e 5l (6,508 0, o ]

o515 sl cood 5| s 5y e |, APPLY 4 oS e il LEXISTING TABLE
ey o ) OK g S (oo QL) a5 )50 )b w205 (Byme sl 4y plodgs a5 oay

Olad Sl jLad Jloel o9 (g pgal jg0 a5 5 095 (oo Jlosl S5 550 ) i 5 0l

Lol 00l 00l
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A__Apply PRES on li

[SFL] Apply PRES on lines as a

If Constant wvalue then:
VALUE Load PRES value

If Constant value then:
Optional PRES walues at end 1 of line
{leave blank for uniforrm PRES )

Value

OK Apphy Cancel Help |

Apply Table Loads

Existing table DS
SEDIMEMT

UPLIFT
us

us

oK Apply Cancel Help
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S oo P8l 5 e 5l Al Lo 059 5k Jlesl 612
>>>LOADS>APPLY>STRUCTURAL>INERTIA>GRAVITY>GLOBAL

ol A olid S e 3)ls 9.81M/ST Ll 1, ey asdl> it Y-COMP o o
o alil; 51 g e |y Glis wil Cows Y Cgzr 4o A3l 5T oS oo 3,5 X-COMP o

I\ Apply (Gravitational) Acceleratl
[ACEL] Apply (Gravitational) Acceleration

ACELX Global Cartesian X-comp Fo.981

ACELY Global Cartesian Y-comp A1

ACELZ Global Cartesian Z-comp D
oK Cancel Help

olF ST gy !l Jlos! o
6ol Dl s 0,8 WS g o soly] Bla e pled 0,5 S8 el o5 4SS (550 Lal
oS oo b 1) 2 e yelite (nl ol oo (BBl Cuz j0 o ) g iz sl e
>>>loads>define loads>apply>structural>displacement>on lines

‘)‘5’5).013 u.ul.a bu*‘“"’ﬁf““")ts‘") app|y3oo)5 uL?w‘ ‘) Ux ‘_go\ﬂ a0 OMT RERY)

oS o0 (0K) 0l g 00,5 Sl |, UygUX sol3T il o ol 5l g oS (o0 ool
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Jowo Jodxi

S et ) s 1ol (oo (Sl ST o g b oo Jedow 1 LS
>>>solution>analysis type>new analysis>static

oS oo b ) R e e S Sl

>>>solution>solve>current Is

Jdei' oo LG s lio

5l om0 b 1, General Post Processing oxsjlo s sl Judos ol svaliv o,

oS oo odaline 1 o5l SIS s 55 B,k 4
oS 0 o 1y p e o3l a8l 08 ks IS snline s

>>>general postproc>plot result>deformed shape

oS oo s ) ) e ol LIS s HglS cnaline (sl

>>>general postproc>plot result>contour plot>nodal solu>dof solu
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>>>general postproc>plot result>contour plot>nodal solu>stress
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