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Project Title: Drag brace

Description: 3D, Isotropic, Quasi-Static, Fracture Analysis
Created By: pmasscasestudies

Project Created: 07/18/2023-09:07
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Analysis Type: Fracture Analysis

Solver: quasi-static

Dimension: 3
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{"dateTime": {"month": "07", "hour": "09", "year": "2023", "day": "18", "minute"

- "07"}, "time_increment": 1e-08, "quasi_static": {"max_iteration": 1000, "toler
ance": 1e-07, "precondition": 1e-10}, "feModels": [], "analysis": {"quasi_static

" {"max_iteration": 1000, "tolerance": 1e-07, "precondition": 1e-10}, "load_seg
ments": [{"name": "Is1", "type": "static", "num_save": 1, "ratio_segment": 0.000
1, "num_segment": 1}, {"name": "Is2", "type": "static", "num_save": 1, "ratio_se
gment": 0.001, "num_segment": 10}], "iteration_damage": "false", "max_bond_break
age": 6, "zero_energy": {"type": "bond-associated", "bond_associated_family": 1}
, "'name": "analysis1", "type": "Fracture Analysis", "dimension": 3, "inclusion_d
amage": "true", "solver": "quasi-static”, "time_increment": 1e-08}, "materials":
[{"density": 0.01, "elastic_properties": {"E": 5070, "G": 1880, "nu™: 0.35}, "n
ame": "matl", "failure_parameters": {"Scr": 0, "Xc": 0, "type": "Critical-Stretc

h", "Eccr": 0, "ft": 0, "S23": 0, "Stcr": 0, "w0": 0, "Xt": 0, "s0": 0.01, "Etcr

"0, "ef": 0,"c": 0,"Yc" 0,"D1": 0, "D2": 0, "D3": 0, "D4": 0, "phi": 0, "D

5" 0, "Ecr": 0, "S12": 0, "Sccr": 0, "Yt": 0, "fc": 0}, "behavior": "elastic",

"type": "isotropic", "dimension": 3}, {"density": 0.01, "elastic_properties": {"

E" 231000, "G": 88850, "nu": 0.3}, "name": "mat2", "failure_parameters": {"Scr"
: 0, "Xc": 0, "type": "Critical-Stretch", "Eccr": 0, "ft": 0, "S23": 0, "Stcr":

0, "w0": 0, "Xt": 0, "s0™ 0.01, "Etcr": O, "ef": O, "c¢": 0, "Yc": 0, "D1": 0, "

D2": 0, "D3": 0, "D4": 0, "phi": 0, "D5": 0, "Ecr": 0, "S12": 0, "Sccr": 0, "Yt"

: 0, "fc": 0}, "behavior": "elastic", "type": "isotropic”, "dimension": 3}], "pl
otSetting": {"markerSize": "5", "markerOpocity": "1", "cameraEye": {"x": "1", "y
" "1, "z" "1}, "edgeColor": "middlegray”, "edgeWidth": "0.2", "markerColor":
"mutedblue”, "colorscale": "RdBu", "materialColor": "blue”, "lineColor": "black
", "damageColor": "red", "aspectRatio": {"x": "1", "y": "1", "z": "1"}, "lineWid

th": "1"}, "iteration_damage": "false", "project_name": "Drag brace", "max_bond__
breakage": 6, "owner": "pmasscasestudies”, "models": [{"output_zones": [{"name":
"outputl”, "dimension™: 3, "geometry": {"r": 0.6, "center": [0, O, 0], "name":
"geol", "roll": 90, "pitch": O, "type": "cylinder", "yaw": 0, "height": 2}}], "r
andom_solids™: [], "solids": [{"name": "solid1", "geometry": {"r": 0.6, "center"

. [2, 0, 0], "name": "geol", "roll": O, "pitch": 90, "type": "cylinder", "yaw":

0, "height": 4}, "material”: {"name": "matl", "roll": O, "pitch": O, "type": "co
nstant”, "yaw": 0}, "dimension™: 3, "grid": {"grid_type": "cylinderical", "dz":

0.05, "roll": 0, "yc": 0, "horizon_type": "sphere", "hr": 0.16, "xc": 2, "pitch"

: 90, "dr": 0.05, "yaw": 0}}, {"name": "solid2", "geometry": {"r": 0.6, "center"

- [0, O, 0], "name": "geol", "roll": 90, "pitch": 0, "type": "cylinder", "yaw":

0, "height": 2}, "material”: {"name": "matl1", "roll": O, "pitch": O, "type": "co
nstant”, "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz":

0.05, "roll": 90, "yc": 0, "horizon_type": "sphere", "hr": 0.15, "xc": 0, "pitch

"0, "dr": 0.05, "yaw": 0}}, {"name": "solid3", "geometry": {"lenght": [1.2, 1,

1], "center": [4.6, 0, 0], "name": "geol", "roll": O, "pitch": O, "type": "cubo

id", "yaw": 0}, "material": {"name": "matl", "roll": O, "pitch": 0, "type": "con
stant", "yaw": 0}, "dimension™: 3, "grid": {"grid_type": "quadrilateral3D", "dx"

- 0.05, "dy": 0.05, "dz": 0.05, "roll": O, "horizon_type": "sphere", "hr": 0.16,
"pitch™: 0, "yaw": 0}}, {"name": "solid4", "geometry": {"r": 1, "center": [5.5,

0, 0], "name™: "geol", "roll": O, "pitch": O, "type": "cylinder", "yaw": 0, "he

ight": 1}, "material": {"name": "mat1", "roll": 0, "pitch": 0, "type": "constant

", "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz": 0.05,

"roll": 0, "yc": 0, "horizon_type": "sphere”, "hr": 0.16, "xc": 5.5, "pitch™: 0,
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Yaiviuey, Sdgnearsioi’}, 3 rigmee”: {"igad, ‘tiypes": "statidericalm "date) .05, "hatio_se
gniEht"y0:0018, "thorizergtypat: "dphereerairdn0 ddinage: 7' falspitchited,_bond_break
adyg 08)5zeyavnen gy dtyeé: ' Sbbdd-asgecrattd/, . "Pohd,, dseateatefl . BAmily": 1}
;0@ g Namaysigéy I'ty pell™ Ractprienlysigie"dicdmsien’: 'yaimcldsion_d
dmegge": Grdp" Msobral’: "Ynasestatimgttineoiicte riptah! 1@ 08} ématernals™:
Jfadensirg\v'0.0},, "thrastisigmip@rtigstt' { EJrig0RMhHe'G " cib@derinal, 0d35},0'n
dbe"rdaD), "yallure. §aremeter sty fESCISpOETEE Iy, 't A6 "Xeriticad,Spetc
hEh™EOct'dr0, 050, ySR3 0B, Saultir€®, Za@8s0, [ Xtriadn&s0" &l 1" tdround

arg, Zefied,:"g"namy't™ ihuindarnyd, " Dot ed3": {0 M46; Oceptet -0, O], "
Bare"Egeénd,’,'Sdl": 00;Jeitch'0 0, Ytyp@, 'fcyldjdeoe Waaiol: O'clhstotit": 2
Ytypehersotmapid), aopensesi! { 3y pEticisdylacetienitlastatuptoperdesttion
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D21} 0f"1agieQ, "hotinda i @e dDetry;: {ECr'o 8, "Séated; 180010, Hethe":
"gedt”; OplMma@Vipitthelastitypétygeyiifidettopyelw"dinémsight: 2, "gi
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1 Thame"1"holattm@alorgcomudighrily”; ledae\tkatiel" (722, InafkénQolet:":
"graddbied!”; '90|0pEdie"0; RyBe™, "oyditeteal Ctyam:" Bludieidime Caloe}, "black
"dicemsigaC dothrapeertieasgénraticdigpacetent”, "valle": "0}, "bireddtidn”
thX"11]}, Criacksar] déemaigate "fsddids™ jlojdonerasioei”: 'Dragiosic¢{;Hanas’ bond_
blealtge"dénamsioer": 3phgessnatgstdie s, 3 nmodetst [{Tytp0}, zwamas™ [{"name™:
deolputid|"ddetsich™: B, "gguetietcylinler 0 '§aleer@ethidighd;: @}, {amae":
Fge'b 1V, didl"; "ebmigisioh"0 3;typednieyrid €, ' §éw " contdrdidbtS, ZH PTir'nam
alidgeo$qlitell'{]0,'spitde": [{; fime™: "sylidder" gyametq,  falgltts 1%¢enter”
{'12ade0], reatBe;" ' dgaehsidroll'3,0'dpuctetrPg0 {"tgpghit"cidinter," 1 Ty aehter":
[B,"0edjhthathe'maenal’;: Yolinte™ Pitcht1'D, f'ole0, "@itobid 0, Veupe "0tko
{istame,""Yaortt40}," thimesrssoor: 33, tgdoihefrglid " typ@'8, "tydintetidal'2," a2 0],
Makeroliyed1"yCrol;: "8y izmtchty i@ iguiereylifiderQ. W WcQ, 2higpgioty”

290, "idciLioBs "y i idpluSivameaniagkd 2" trigeo tpetjgct{ Id”: 0 o229t ere 4
946000929889 d2ell,'@8s Cpjitbh 0, 3D psotiodind@uasyedtatic, Fractur
8,Ahalgbis!' 2}, "material”: {"name": "matl", "roll": O, "pitch": O, "type": "co

nstant”, "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz":

0.05, "roll": 90, "yc": 0, "horizon_type": "sphere", "hr": 0.15, "xc": 0, "pitch

"0, "dr": 0.05, "yaw": 0}}, {"name": "solid3", "geometry": {"lenght": [1.2, 1,

1], "center": [4.6, 0, 0], "name": "geol", "roll": O, "pitch": O, "type": "cubo

id", "yaw": 0}, "material": {"name": "matl", "roll": O, "pitch": 0, "type": "con

stant", "yaw": 0}, "dimension™: 3, "grid": {"grid_type": "quadrilateral3D", "dx"

- 0.05, "dy": 0.05, "dz": 0.05, "roll": O, "horizon_type": "sphere", "hr": 0.16,

"pitch™: 0, "yaw": 0}}, {"name": "solid4", "geometry": {"r": 1, "center": [5.5,

0, 0], "name™: "geol", "roll": O, "pitch": O, "type": "cylinder", "yaw": 0, "he

ight": 1}, "material": {"name": "mat1", "roll": 0, "pitch": 0, "type": "constant

", "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz": 0.05,
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0.05, "roll": 90, "yc": 0, "horizon_type": "sphere", "hr": 0.15, "xc": 0, "pitch

"0, "dr": 0.05, "yaw": 0}}, {"name": "solid3", "geometry": {"lenght": [1.2, 1,

1], "center": [4.6, 0, 0], "name": "geol", "roll": O, "pitch": O, "type": "cubo

id", "yaw": 0}, "material": {"name": "matl", "roll": O, "pitch": 0, "type": "con

stant", "yaw": 0}, "dimension™: 3, "grid": {"grid_type": "quadrilateral3D", "dx"

- 0.05, "dy": 0.05, "dz": 0.05, "roll": O, "horizon_type": "sphere", "hr": 0.16,

"pitch™: 0, "yaw": 0}}, {"name": "solid4", "geometry": {"r": 1, "center": [5.5,

0, 0], "name™: "geol", "roll": O, "pitch": O, "type": "cylinder", "yaw": 0, "he

ight": 1}, "material": {"name": "mat1", "roll": 0, "pitch": 0, "type": "constant

", "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz": 0.05,

"roll": 0, "yc": 0, "horizon_type": "sphere”, "hr": 0.16, "xc": 5.5, "pitch™: 0,
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yaw": 0}, "dimension": 3, "grid": {"grid_type": "quadrilateral3D", "dx": 0.05, "
dy": 0.05, "dz": 0.05, "roll": 0, "horizon_type": "sphere”, "hr": 0.16, "pitch":

0, "yaw": 0}}, {"name": "solid6", "geometry": {"r": 1, "center": [7.2, 0.8, 0],
"name": "geol", "roll": 90, "pitch": 0, "type": "cylinder", "yaw": 0, "height":
0.4}, "material": {"name": "mat1", "roll": 0, "pitch": 0, "type": "constant", "
yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical", "dz": 0.05, "rol

I": 90, "yc": 0.8, "horizon_type": "sphere”, "hr": 0.16, "xc": 7.2, "pitch": O,
"dr": 0.05, "yaw": 0}}, {"name": "solid7", "geometry": {"r": 1, "center": [7.2,
-0.8, 0], "name": "geol", "roll": 90, "pitch": 0, "type": "cylinder", "yaw": 0,
"height": 0.4}, "material”: {"name": "matl1", "roll": O, "pitch": 0, "type": "con
stant”, "yaw": 0}, "dimension": 3, "grid": {"grid_type": "cylinderical”, "dz": O
.05, "roll": 90, "yc": -0.8, "horizon_type": "sphere”, "hr": 0.16, "xc": 7.2, "p
itch": 0, "dr": 0.05, "yaw": 0}}], "failure_zones": [], "name": "modell", "bound
ary_zones": [{"name": "boundaryl", "geometry": {"r": 0.6, "center": [0, O, 0], "
name": "geol", "roll": 90, "pitch": O, "type": "cylinder", "yaw": 0, "height": 2

}, "dimension™: 3, "properties”: {"type": "displacement”, "value": 0, "direction
" "X"}, {"name": "boundary2", "geometry": {"r": 0.6, "center": [0, O, 0], "nam
e": "geol", "roll": 90, "pitch": O, "type": "cylinder”, "yaw": 0, "height": 2},
"dimension": 3, "properties": {"type": "displacement”, "value": 0, "direction":
"Y'}, {"name": "boundary3", "geometry": {"r": 0.6, "center": [0, O, O], "name":
"geol", "roll": 90, "pitch": O, "type": "cylinder”, "yaw": 0, "height": 2}, "di
mension": 3, "properties”: {"type": "displacement”, "value": 0, "direction™: "Z"
1 {"name": "boundary4", "geometry": {"r": 1.02, "center": [7.2, 0, 0], "name":
"geol", "roll": 90, "pitch": O, "type": "cylinder", "yaw": 0, "height": 2.02},
"dimension": 3, "properties": {"type": "displacement”, "value": 0.1, "direction”
:"X"}], "cracks": [], "laminate_solids": [], "dimension™: 3, "voids": [{"name"

: "void1", "dimension™: 3, "geometry": {"r": 0.3, "center": [0, O, 0], "name": "
geol", "roll": 90, "pitch™: O, "type": "cylinder", "yaw": 0, "height": 2}}, {"na
me": "void2", "dimension": 3, "geometry": {"r": 0.6, "center": [5.5, 0, 0], "nam
e": "geol", "roll": O, "pitch": O, "type": "cylinder”, "yaw": 0, "height": 1}},
{"name": "void3", "dimension": 3, "geometry": {"lenght": [1, 1.2, 1], "center":
[6, O, 0], "name": "geol", "roll": O, "pitch": O, "type": "cuboid", "yaw": 0}},
{"name": "void4", "dimension": 3, "geometry": {"r": 0.8, "center": [7.2, 0, 0],
"name": "geol", "roll": 90, "pitch": 0, "type": "cylinder", "yaw": 0, "height":
2}}], "inclusions™: []}], "inclusion_damage": "true", "project_id": "9fd2291c-e4
93-4601-b957-3298b3bfod2e", "description™: "3D, Isotropic, Quasi-Static, Fractur
e Analysis"}
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Undeformed Grid
Number of Points: 69991
min-x: -0.5744676161837823
max-x: 8.175

min-y: -0.9750000000000002
max-y: 0.9750000000000002
min-z: -0.9749204943030905
max-z: 0.9749204943030905
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Run Name: run0

Solution Output: out_1 39
Field: u-x

min-u-x: 0.0

max-u-x: 0.229919
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- 0.10

0.05

0.00



Run Name: run0

Solution Output: out_1 39
Field: u-y

min-u-y: -0.159597

max-u-y: 0.15956

0.1

- 0.0
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Run Name: runO

Solution Output: out_1 39
Field: u-z

min-u-z: -0.0212848

max-u-z: 0.00980508

- 0.00

- —0.01

I —0.02
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Run Name: runO

Solution Output: out_1 39
Field: e-x

min-e-x: -0.0390958

max-e-Xx: 0.0481164
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- 0.00

.— —0.02
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Run Name: runO

Solution Output: out_1 39
Field: e-y

min-e-y: -0.0350413

max-e-y: 0.055863

l 0.04
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- 0.00

‘ —0.02
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Run Name: runO

Solution Output: out_1 39
Field: e-z

min-e-z: -0.0333168

max-e-z: 0.0152375

lD.Dl
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- —0.01

- —0.02
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Run Name: runO

Solution Output: out_1 39
Field: e-xy

min-e-xy: -0.031023

max-e-xy: 0.034765

- 0.02

- 0.00

‘ —0.02
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Run Name: runO

Solution Output: out_1 39
Field: e-yz

min-e-yz: -0.0217999

max-e-yz: 0.0213932

' 0.02

L 0.01
S5 L 0.00

- —0.01
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Run Name: runO

Solution Output: out_1 39
Field: e-zx

min-e-zx: -0.0471035

max-e-zx: 0.0472294
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- 0.00
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Run Name: runO

Solution Output: out_1 39
Field: s-x

min-s-x: -160.763

max-s-x: 437.53
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Run Name: runO

Solution Output: out_1 39
Field: s-y

min-s-y: -213.113

max-s-y: 293.343

IEDG

- - 100

- —100
I =200
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Run Name: runO

Solution Output: out_1 39
Field: s-z

min-s-z: -270.759

max-s-z: 259.742
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Run Name: runO

Solution Output: out_1 39
Field: s-xy

min-s-xy: -116.509

max-s-xy: 130.562
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- 50
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Run Name: runO

Solution Output: out_1 39
Field: s-yz

min-s-yz: -81.8707

max-s-yz: 80.3433
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Run Name: runO

Solution Output: out_1 39
Field: s-zx

min-s-zx: -176.9

max-s-zx: 177.373

- 100

'- =100



Run Name: run0

Solution Output: out_1 39
Field: e-p1

min-e-p1: -0.00307839
max-e-pl: 0.0590501

- 0.04

- 0.02

0.00
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Run Name: runO

Solution Output: out_1 39
Field: e-p2

min-e-p2: -0.0165515

max-e-p2: 0.0253731

' 0.02

~ - 0.01

- 0.00

' —0.01
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Run Name: run0

Solution Output: out_1 39
Field: e-p3

min-e-p3: -0.048493

max-e-p3: 0.000682918
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Run Name: run0

Solution Output: out_1 39
Field: s-p1

min-s-pl: -145.336

max-s-pl: 478.592

400
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Run Name: runO

Solution Output: out_1 39
Field: s-p2

min-s-p2: -179.613

max-s-p2: 292.807

.- 200

i - - 100

‘ —~100
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Run Name: runO

Solution Output: out_1 39
Field: s-p3

min-s-p3: -270.76

max-s-p3: 219.215

'20{]

- 100

- —100

' =200
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Run Name: run0

Solution Output: out_1 39
Field: e-eq

min-e-eq: 0.0

max-e-eq: 0.0557254
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0.01
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Run Name: run0

Solution Output: out_1 39
Field: s-eq

min-s-eq: 0.0

max-s-eq: 308.233

-

- 200

- 100
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Run Name: runO

Solution Output: out_1 39
Field: e-vol

min-e-vol: -0.0332415
max-e-vol: 0.0591293

'— 0.04

- 0.02

- 0.00

' —0.02
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Run Name: run0O

Solution Output: out_1 39
Field: damage-ini
min-damage-ini: 0.0
max-damage-ini: 1.0

1.0
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Run Name: run0

Solution Output: out_1 39
Field: damage

min-damage: 0.0

max-damage: 1.0

1.0
l 0.8
- 0.6

- 0.4

I 0.2
0.0




