CIS/2.1 - LPM/6

APPENDIX B LPM/6 EXPRESS-G DIAGRAMS

The following 82 pages illustrate the long form of the LPM/6 schema using the EXPRESS-G

notation.
CIS/2.

See the ‘Implementation Guide’ for details of the EXPRESS-G notation and its use in
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69,3(2,3,5,1 1,12,20,21,41,58,62,65,69, 7(9

r---><---, attribute_value . .
I identifier | id_attribute O 19,4(6)

w
-

O
I identified_item address

action

(%]
-

______________ 1 group

12,2
representation

,_
IE_'
©
-3
=
=
<3
c
=%
o
»
o
@
o
=3
»
N

@,1(1 ,2,3,5,9,10,11,12,13,14,15,16,18,20,21,22,23,24,25,26,27,28,30,31,35,36,37,38,39,40,50,56,57,58,59,61,62,65,69,73,74, 75,@

Fo=2===1_  attribute_value
: label {

name_attribute O 19,5(6)

O
STRING I 3,1
named_item address

| 1

1
11 name_attribute_select '
1

3,4
person_and_organization

69,2(1 ,2,3,5,9,10,12,13,15,16,18,20,22,23,24,25,27,30,31,36,37,39,40,41,42,43,50,56,57,58,59,61,62,64,69,73,74,75,76,82)

N

r-->---,__ attribute_value o .
' text :O— description_attribute O 19,6(6)
12,2
described_item representation

T

3,4
person_and_organization

3,5
person_and_organization_ro@

—
aQ 1
D
1724
ol
=
T
=
o1
S
|
o |
=1
=21
o
c 1
o !
@
o
@
o,
@
o !
—~ 1

R
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item_number
20,2(8,21,74) INTEGER
item_name 19,1
label
structural_frame_item item_description 19,2
______________ _________ text
| (DER) item ref 19,3
identifer
(DER) cost_code 19,1
label
1 (DER) object id 1,4
globally _unique_id
9,1
site
58,1
project
9,3
structure
58,2
project_plan
9,2
building
58,3
project_plan_item
9,10
building_complex
39,1
joint_sy stem
69,4
material 20,5(7)
43,1
feature
65,1 time_varition 26.1
section_profile o 0) TTTTTTTTTTTTTT phy sical_action
located_item = s
- loaded_product load_definition 28.1
56.1 applied_load
structural_frame_process product
structural O
O frame_product life_cycle_stage
""""""""""""""""""""" label
@
1 20,1(56)
actual_mass ( 15.10 )
structural_frarne_ mass_measure_with_unit
product with_material nominal mass 15.10
““““““““““ mass_measure_with_unit
material_definition
39,2 — 69,4
chemical_mechanism material
59,2
assembly
62,1
part

39,3
fastener_mechanism

40,1
e fastener

_O caating 0 20,3(57)

39,4
weld_mechanism

byt

primary_purpose

————— —-————r

r
1 coating_purpose 1
o
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LPM/6 EXPRESS-G Diagram 21 of 82 (modified for 2" edition)

20,2
structural_frame_item

*assigned_to_item

item_reference_assigned

:

*assigned_reference

73,1
document_usage_constraint

*document

| reference

item_ref_source_documented

( 21,4(8,74) >_O

*documented_item_source

O
s item_reference 21 1(2,8,20)
21 2(8,74) item_ref_source
1 1
() item_reference_standard Source (] item_ref_source_standard (O
|
]
19 1 standardization_organization '
label H
]
19.1 name_of_standard H
label :
]
a4 year_of_standard H
year_number :
]
191 version of_standard '
B )
label
. . *source
(")  item_reference_proprietary () item ref_source_proprietary O
:
:
3.2 manufacturers_name :
organization :
1
19,1 manufacturers_range E
label [l
:
4,4 year_of_range |
year_number :
I
H I
191 ) version.dfrange !
label
source
() item_reference_library () item_ref_source_library  (C)mmmmmm—
i
C 34 N library_owner :
person_and_organization !
) |
19.1 library_name '
label '
|
H |
42 date of library !
calendar_date :
. . |
194 \_________vesiono fbray )
label
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dimension_count

( 22,57) )

22,1(60) 22,3(7,23,25,30)
coordinate_space_dimension
*related_model i
——————— 1 model_type . . . )
:_ _f r_ainie:t;:pf_:_l analysis_model *relating_model analysis_model_relationship
Oro

relationship_name

19,1

label

19.2 relationship_description
-------------------- ’

1
analysis_model 2D | m—
mapped_analysis_model
analysis_model 3D | r— |

analysis_model_mapping (0 22,4(7)

l *parent_model

analysis_model_child

represented| assemblies S[1:?]

(@]
analysis_model_located

model| coord_sys

50,5
coord_sy stem

59,2
assembly

method_of _analysis

@)

analysis_method O 22,2(7,30,31)

analysis_name

—

19,1
label

analysis_method_documented

documented_constraints S [1:7]

73,1
document_usage_constraint

analysis_method_static

analysis| type

SCI-P-268

) )

analysis_method_pseudo_dynamic analysis_method_dynamic

analysis | type analysis| t

19,1 R © I -
label : dy namic_analy sis_type : :
J
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dependency_description
---------------------------- o

23,2(7,24,27,31)

*master_node *slave_node
*parent_model l J) 6 *node coords

< 223 ) (INV) component_nodes S[2:7] 50,2
analy sis_model node point

) | *node_name 19,1
restraints | label
(INV) restrained_nodes S[1:7?] :
O boundary_condition_name 191
(ABS) label
23.1(7) O boundary_condition boundary_condition_description 19,2
J) ““““““““““““““ text
1 boundary_condition_skew ed

T

(B

b *x_skew_angle 15,3

Yy T T TTTTTTTTTTT plane_angle_measure_with_unit
1

|

|

. *y_skew_angke 15,3
““““““““ plane_angle_measure_with_unit

*z_skew_angle 15,3
_________________ plane_angle_measure_with_unit

LOGICAL

—(] boundary_condition_logical

bc_x_displacement_free

bc_y_displacement_free

LOGICAL

bc_z_displacement_free
LOGICAL

bc_x_rotation_free

LOGICAL

bc_y_rotation_free

LOGICAL
bc_z_rotation_free

LOGICAL

=) boundary_condition_spring_linear

T T
O (] * .
1o bc_x_displacement 16.3
| lemmmcmc e e e e — e = | . . ’ | .
\ linear_stiff ness_measure_with_unit
1
1
1

T

1

1

1

1

1

\ *bc_y_displacement 16,3

: bommmoTTmmoTo T linear_stiffness_measure_with_unit
1

1

] )

*bc_z_displacement < 16,3
[

inear_stiff ness_measure_with_unit

*values | L[2:7]

' *bc_x_rotation 16,4
----------------------------- rotational_stiffness_measure_with_unit
*bc_y_rofation 16.4
e rotational_stiffness;measure_with_unit
*bc_z_rotation 16.4
e e ,
0 rotational_stiffness_measure_with_unit

N . bc_warping
boundary_condition_w arping

16,4
uotational_stiffness_measure_with_unit)
(DER) number_of_values
boundary_condition INTEGER I

—Q _spring_non_linear *change_values L[2:?] 15.2
measure_with_unit
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19,1
label

*connectivity_name

. *connectivity_number
element_node_connectivity INTEGER

| *connecting_node 23,2
node

T

]

]

]

]

| eccentricity
| (INV) eccentric_connectivities S[1:?]
]

]

]

]

]

]

]

1

24,1(7,25,31)

*connecting_element i
25,1 (INV) connectivity S[1:7?] :
element 1
|
|
|
1

(INV), release_for_element_nodes S[1:7]

24,2(7)

— element_eccentricity_name 19.1
element_eccentricity label

T
1 * Ci
\ X_eccentricity 15,1

T
1
:
\ length_measure_ with_unit
1
1
1
1

T

1

1

1

[l

l

[l

! *y_eccentricity 15,1
: _____________________ length_measure_ with_unit
1

[l

\

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
() O release_name ( 19.1 )
label
(ABS)
release release_description
“““““““““ text

"\

24,3(7)

*z_eccentricity 15.1

N

length_measure_ with_unit

1
release_axial force
) LOGICAL I
(Q release_bgical release_y force
LOGICAL I
| release_z_force
LOGICAL I
release_torsional_moment
(] LOGICAL
release_y bending_moment
S8 9 (] LOGICAL
release_z_bending_moment
LOGICAL I
| - *release_axial_force 16.3
O U _spring_linear - -----oooooooo oo linear_stiffness_measure_with_unit
O R *release_y_force 165
: : : : fTTTTTTTTTTTTo oo T linear_stiffness_measure_with_unit
] ] ] [}
} ] ] ] *)
b release_z_force 16.3
: : : ____________________________ linear_stiff ness_measure_with_unit
1 ] ]
S *release_torsional_moment 16,4
: : _______________________________ rotational_stiffness_measure_with_unit
] |
. b *release_y_bending_moment 16.4
values| L[2:?] : --------------------------------- rotational_stiffness_measure_with_unit
: *release_z_bending_moment 64
e e e e T S ,
fo) rotational_stiffness_measure_with_unit
release_warping release_warping_moment f 16,4
Krotational_stiffness_measure_with_unit
*change_values L[2:7] 15,2
measure_with_unit
—() release_spring_non_linear (DER) number of values
== INTEGER I
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25,1(7,24,27,38,59,62)

*parent_model
*element_name 19,1

23 (INV) componrent_elements S[1:7]
analy sis_model element label

dimensionality

element_description ; INTEGER
text ~JTTTTTTTTTTTTTTTTTmTmTmTmTmmmTEmT
1
(ABS) O element_ with_material material_definition 4
O element_point material

[ (DER) connectivities B[1:1] 4 2.1 )
ity

1 Qlement_node_connectiv

8

[}
©
I

element_point_grounded damper damping_coefficients A[156] REAL

stiffress_coefficients A[1:6]

—O
(") element_point_grounded_spring REAL
q

masses A[1:3]

REAL

element_point_stationary_mass moments_of_inertia A[1:3]A[1:3]

REAL

L5 (ABS) (DER) connectivites S[2:2] 24,1 9

element_curve Mslement_node_connectiv
@ I element_subdivision
i _Femen subdvision_ Q] mTecer ||

cross_section
25,2(31) element_curve_simple - sectif:';mf“e

element_curve_complex *points_defining_element_axis L[2:7?] 50,3
point_on_curve

(DER) *number_of_sections *cross_sections L[2:?] 65,1

section_profile
25,4(31) O *element_orientations L [2:7] 1514
, INTEGER I orientation_select

*(DER) curve_defining_element 51,1
o, cuve

) clement_surface (DER) connectivities S[3:?] 2.1
5 N

Qlement_node_connectiv

o

) shape Fmmm—m————-m- - - - i
thickness 1 () element_surface_shape b
element_surface_simple assumption I._—_—_—_—_—_—_—_—_—_—_—_—_-_-_-_-_-_.I

15,13
Qositiv e_Iength_measure_with_u@ o
element_surface_complex surface_definition 53,1
surface
|1

241
element_node_connectiv ity b 6

; profile 51,1
element_surface_plane element_surface_profiled

= L g element vol impl 1
element_volume element_volume_simple 4(2 element_v olume_shape

Q element_volume_complex shape 12,9
- - shape_representation_with_units
25,5(31)
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26,1(7,20,30)

action_nature fmmmm .
Q static_or_dy namic b

action_spatial_variation Frmmmm - ra

i i sical_acton action_type F----SSZZZZzZzozz Fi

15,2 derived_magnitude phy - P O direct_or_indirect_action 11

measure_with_unit /)~~~ """ """ T 7T T o L Lt
*derivation_factors L[0:7]

REAL I

1 *derivation_factor_labels L[0:?] 19,1
label

. . . acton_source _j------------------ -
—(] physical action_accidental —Q action_source_accidential b
___________________ 1
("] physical_action_seismic
] ] action_source jmmmmmm e — o -
() physical_action_permanent Q action_source_permanent | 1
___________________ 1
(ABS)
—() physical_action_variable
1
. . . action_source fm mm e m e .
_C physical_action_variable_long_term Q action_source_v ariable_long_term Lu

action_source TS -

_O physical_action_variable_short_term

action_source S

— O physical_action_variable_transient
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parent_load_case
(INV) loads S[1:?]

30,1
load_case

( 19,1 ) load_name |
label
(ABS) O
] load 27,1(7,30)
|
F l
190 ). 0addeseripton 76,1
text load_member
1 76,2
load_connection
node
19.1 load_position_label supporting_node
e o) O | o
oad_values
i — 28,1
25,1 supporting_element (ABS) load_node
element load_element
T - -
g reference_system | L_____E’?%‘?E"_'ZL”S_—'P?‘!____
text 1 global_or_local Pmmmmmmmmmm e .
Q gobal o ocaload |
o load element thermal temperature_gradients L[1:3] 15.2
- - measure_with_unit
load_position 50 2
(] 1020_element_concentrated point
*load_value 28.1
applied_load
(ABS) projected_or_true Immmmmmmmmmmmmm -
() 0ad_element_distributed Q) projected_or_true_fength | 1
| )
*start_load_value @
28,
() l02d_element_distributed_curve applied_load
I *end_load_value

28,1
applied_load

curve_definition 51,1

curve

surface_definition 532
bounded_surface

28,2

vpplied_load_static_pressur;

28,2

Kapplied_load_static_pressure)

() load_element_distributed_curve_line

O (ABS)
load_element_distributed_surface
1
load_values S[4:4]
—C) load_element_distributed_surface_varying
load_value
()| load_element_distributed_surface_uniform —
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applied load_name 19,1
label

28,1(7,20,27,76)

)

(ABS)
applied load

1

*minimum_value *load_duration

15,5
:}--*—--T-----I- ---------------------- (time_measure_with_unit)
maximum_value .
(ABS) [Or--------- = a Fplfd— *load_frequency 59
applied *final_value O i frequency_measure_with_unit
load static M~ TTTTTT T T T dynamic .
*initial_value number_of_cycles 17.8
O----mmmem b count_measure
1
29,2 29,1
1 applied_load_dy namic_v elocity applied_load_dy namic_acceleration
*preset_displacement_dx 15.1
T T Tttt length_measure_with_unit
1
1 .
! *preset_displacement_dy 15,1
I :- --------------------- length_measure_with_unit
______ 1 .
*preset_displacement_dz 15.1
S length_measure_with_unit
applied
(| l02_satiC_ *preset_displacement_rx 153
displacement [~~~ T T TTTTTTTTTTTTTTTTTT plane_angle_measure_with_unit
' *preset_displacement_ry 53
b e Ve T _T__ )
: plane_angle_measure_with_unit
l . .
R preset disphoement 1z ___ 15,3
plane_angle_measure_with_unit
*applied_moment_mx 16.2
________________________________________ moment_measure_with_unit
*applied_moment_my 16.2
________________________________________ moment_measure_with_unit
applied_ *applied_moment_mz
() l0ad_sfatic_ |------ocooomeoo p_ p_____ _____ gl 162 .
— - moment_measure_with_unit
force
*applied_force fx 15.4
[ oTTTTTTTTTTTTTTTTTTTTTTTTmm force_measure_with_unit
|
i *applied_force _fy 15.4
: lmmmmmmmmommmmommmoo—momoooooo oo force_measure_with_unit
l
l . .
a
.__® ppled force 2 . 15,4
force_measure_with_unit
28,2(27,76
*applied_pressure_px 15.7
pressure_measure_with_unit
applied . .
load_ applied_pressure_py 15.7
—C statc_ |07 pressure_measure_with_unit
pressure —
applied_pressure_pz 15,7
““““““““““““ pressure_measure_with_unit
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29,2(28)
)
* .
I it S 16,11
linear_v elocity_measure_with_unit
*preset_velocity_vy
________________ — = 16,11
linear_v elocity_measure_with_unit
* .
oo PreseLyvelocly vz . 16,11
st sz | linear_v elocity_measure_with_unit
1eqa_| _
dynamic_velocity *preset_velocity_vrx 16.12
__________________________________ rotational_v elocity _measure_with_unit
. .
preset_velocity vry 16,12
__________________________________ rotational_v elocity _measure_with_unit
* .
_______ preset_velocity_vrz 16,12
___________________________ rotational_v elocity _measure_with_unit
29,1(28)
*preset_acceleration_ax 16.9
_______________________________ Ginear_acceleration_measure_with_unit)
*preset_acceleration_arx 16.10
_______________________________ rotational_acceleration_measure_with_unit
*preset_acceleration_az 16.9
applied_load_ | T linear_acceleration_measure_with_unit
dynamic_ *preset_acceleration_ay 6.0
acceleraton  [TTTTTTTTTTTTTTTTTTTT IO TTTTTS (Iinear_acceleration_’measure_with_unit)
% .
[preset_acceleration_ary _____ 16,10
________ rotational_acceleration_measure_with_unit
% .
_____ preset_acceleration_arz 16,10
__________________________ rotational_acceleration_measure_with_unit
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text

loading! combination_description

22,3 loaded_model
analysis_model )~~~ """ """ TTTTTTTTTTY

] o loading_combination_name 191
30,2(7,35) Q loading_combination abel
*parent_load_combination
. (DER)
(INV) load_cases S[1:7] cases S[17]
load_combination_factor
30,3(7) J——Q)| load_combination_occurrence Fmmmmmmmm—m——— oo .I

*component load_case

governing_analyses S[0:?7]

( 26,1 > time_varition load_case_name ( 19,1 :
sical_action label
prysteal. load_case Ioad_case_factor

(eR) T e ]
load_components
S[1:7]

30,1(7,27,35)

27,1
load

load_case_documented

code_ref

73,1
document_usage_constraint
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31,1(7,35)
19,2 sign_convertion e *analysis_result_name
tek ST TTTTTTTTTTTTTTTTTOS (ABS) e ( 19,1 )
. label
analysis_result

222 results_for_analysis [
analy sis_method

1
result_values 331
reaction
—()| analysis_result_node result for node :232
noée
result_for_element_node f 24,1
. \element_node_connectivity
("] analysis_result_element_node
— result_values 331
reaction
(ABS)
O analysis_result_element
1 result_for_element_curve 252
element_curve
result_values 33,1
reaction
. osition_label
analysis_result_  |__________ pos N e 19,1
% " - label
element_curve
result_position f 15.1
uength_measure_with_unit
X_increasing
BOOLEAN I
result_for_element_point 25,3
analysis_result_ element_point
C element_point result_values 331
reac{ion
result_for_element_surface 25,4
O (ABS) element_surface
analysis_result_element_surface [~~~ | "
H position_label 19.1
fTTTTTTTTTTTTT I label
| result_position 50,2
point
32,1 32,2
analy sis_result_element_surface_stresses analy sis_result_element_surface_tractions
result_for_element_volume 255
O (ABS) | ___ . element_v olume
i | ",
analysis_result_element_volume : positon_label 1
I ______________________ Iak;el
. 32,3 result_position 50,2
analy sis_result_element_volume_stress_tensor point
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32,1(31)
membrane_sfress_tau_yz [ 15.7
| u)ressure_measure_with_unit
analysis_result_element_ direct_stress_sigma_y 'é 15,7
surface_stresses u)ressure_measure_with_unit
— direct_stress_sigma_z f 15.7
kpressure_measure_with_unit
bending_traction_ny [ 154
32,2(31 3
(31) \\force_measure_with_unit
torsional_traction_ney [ 15.4
Kforce_measure_with_unit
torsional_traction_myz [ 154
— kforce_measure_with_unit
bending_traction_nz
analysis_result_element_ [~~~ """"""~ ) - - 4 15,4 )
sis 4 - ! Kforce measure_with_unit
surface_fractions FTTTTTTT — - -
: : thrust_tz 16,8
: i force_per_length_measure_with_unit
1
: thrUSt_ty 16,8
mmmmmm oo m oo e force_per_length_measure_with_unit
shear_traction_qz 16.8
kf orce_per_length_measure_with_unit
shear_traction_qy 16.8
\\f orce_per_length_measure_with_unit
32,3(31)

shear_stress_tau_zy [ 15.7

kpressure_measure_with_unit

X/

shear_stress_tau yz

15,7
kpress ure_measure_with_unit

shear_stress_tau_zx [ 15.7

kpressure_measure_with_un t

analysis_result_
element_volume_ normal_stress_sigma_x f 15,7

stress_tensor u)ress ure_measure_ with_unit

normal_stress_sigma_y 157

kpressure_measure_with_un t

normal_stress_sigma_z [ 15.7
kpress ure_measure_ with_unit

shear_stress_tau_xz [ 15,7
Kpress ure_measure_with_unit

shear_sfress_tau_yx 1 15,7

N

vress ure_measure_with_unit

shear_stress_tau_xy [ 15.7

Kpressure_measure_with_unit

N
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33,1(7,31) ® (ABS)
reaction

*reaction_force_fx 15,4
T T T T T T T T T T T T T T T T T T T T T T T T force_measure_with_unit

_______ *reaction_force fy ( 15,4
f

“““““““““““““““““ orce_measure_with_unit

N

orce_measure_with_unit

() reCtion_force L. ‘reaction force fz < 15,4 )
f

34,3

1
1
) *reaction_force_mx 16.2
______ : : cTTTTTTTTTTTTTTTTTTmTmTmT T moment_measure_with_unit
1
1 . .
bl resction foree y __________. 16,2
: moment_measure_with_unit
1
33,1(7,31) i “reaction_force_mz 16,2
_________________________________ moment_measure_with_unit
*reaction_displacement rx 15,3
L TS plane_angle_measure_with_unit
_________ . *reaction_displacement_dx 15,1
______________________________ length_measure_ with_unit
O reacton_ [T TTTTTTT ': *reaction_displacement ry 15,3
displacement | = TTTTTTTTTTTTOTTTOTTTOTTTOTTToS plane_angle_measure_with_unit
"""" 1
1 . . .
! reaction_displacement_dy 15,1
_______________________________________ length_measure_ with_unit
1
“““ 1 *reaction_displacement _rz 15,3
: ________________________________ plane_angle_measure_with_unit
1
1 * i i
\_______reaction displacement &z | __ 15,1
length_measure_ with_unit
. -
_____equiibrum & ____ 15,8
________ ratio_measure_ with_unit
"""" ! *equilibrium_dy 158
O reaction_equilibrium | : ratio_measure_with_unit
1
______ ] \ * Pt .
pi______equibrumaz . 15,8
""" : | ratio_measure_ with_unit
1
L )
b *equilibrium_nmx 15.8
: : ___________________________ ratio_measure_ with_unit
1
1 * [T
sy 158
: ratio_measure_with_unit
1
1
1

reaction_v elocity *equilibrium_mz 158
______________________________ ratio_measure_ with_unit

N

34,2
reaction_dy namic

34,1
reaction_acceleration

SCI-P-268 B-33 July 2003



CIS/2.1 - LPM/6

LPM/6 EXPRESS-G Diagram 34 of 82

34,3(33)

reaction_velocity

*reaction_velocity_vx 16,11
CTTTTT T T T T T T T T T T T linear_v elocity_measure_with_unit

6,11

1
| Qinear_v eIocity_measure_with_unD

*reaction_velocity_vy 1
oo TTTTTTTTT Tt T YT Tt T linear_v elocity_

6,11
measure_with_unit

16,12

) e e e T e
Crotational_v elocity _measure_with_unit

: *reaction_velocity vry C
;

16,12

otational_v elocly_measure_with_unD

16,12

bemT T T T Crotational_v elocity _measure_with_unit

*reaction_acceleration_ax

16,9
Ginear_acceleration_measure_with_unit

reaction_acceleration

16,9
. Cinear_acceleration_measure_with_unit

16,9
l_____! linear_acceleration_measure_with_unit

NN

16,10
{rotational_acceleration_measure_with_unit

<rotational_acceleration_measure_with_unit

16,10

34,2(33)

reaction_dynamic

SCI-P-268

___________________________ <rotational_acceleration_measure_with_unit

16,10

N\

*response_amplitude 15.1

Gength_measure_with_una

15,3

_______ rTTTTTTTTTTTTTTTTTT T {plane_angle_measure_with_unit)

15,9
frequency_measure_with_u

)
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31,1
analy sis_result

component results S[1:7?]

] results_set_name 19.1
35,1(7,36) () analsis_results_set abel

) . basic_load_case
(0 @nalysis_results_set_basic - - ( 30,1 )
- - = load_case
. . loading_combination_ref ( )
e analysis_results_set_combined 9 = 302
loading_combination

component] combinations §[1:7?]

. mx_or_mln r____._______._.____l_l
(") analysis_results_set_envelope Q maximum_or_minimum | ,

. L redistribution_factors L[1:7] / 15.8
—) analysis_results_set_redistributed uatio_measure_wnh_um)
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elastic_or_plastic !

local_or_global

| resistance_factor

(ABS)

resistance_type

resistance

DY

resistance_description 19,2
O text

19,1
label

*torsional_resistance_mx 16,2
oy 2020202022 T moment_measure_with_unit
G _bending *buckling_resistance_mb 16.2
: e moment_measure_with_unit
1 1
1
. i *pending_resistance_mz 16,2
: _________________________ moment_measure_with_unit
1
1
L *bending_resistance_my 16,2
design_resistance | | 202020 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTS moment_measure_with_unit
(INV) results S[1:?] . .
normal_shear_resistance_pv 15,4 )
resistance force_measure_with_unit
Q _shea *buckling_shear_resistance_pbv 15.4
"""""""""""" force_measure_with_unit
*tensile_resistance_ptx { 15,4 )
resistance force_measure_with_unit
—() _axial . . .
compressive_resistance _pcx 15,4
-------------------- force_measure_with_unit
(ABS) design_result_name 19.1
36,1(7 _() Y ’
design_result label
1 desi " d origin_of_forces 35,1
_O ESINRIESUISIRPRE analy sis_results_set
design_forces
Q design_result_resolved — 33,2
= = reaction_force
| design_factor
REAL I
. . result_for_connection 60,3
—O design_result_connection kassembly_design_structural_connection
T T
: ' result_position 50,2
. TTTTTETET T T T T T point
1
1
:_ position_label 19,1
““““““““““““““““““““ label
. result_for_member 60,2
O design_result_member kassembb/_design_structural_member
result_position 50,2
point
position_label 19,1
label
. - result_for_joint_system 38,3
—(] design_result_joint_system design_joint_sy stem
design_result_part result for_part 38,1
_O gn_ Spe design_part
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(@)

9,1
site

9,9
zone_of _site

9,7
zone_of _building

9,4

building_complex

37.1(7.20) (ABS) location 50,5
Y located_item coord_sy stem
] 1 o
descriptive_feature 431
P (ABS) feature
- Iocated_feature 0) 37,3(43,56)
1 *modified_part 62,1
e O located feature_for_part part
located feature_for_design_part “modified_part 38,1
—o | | _Tor_aesign_pa design_part
*modified_assembly < 59,2 )
O located_feature_for_assembly assombly
. located feature_for_located_assembly
O 'foca’ied_tfegtureT (] located_feature_joint_dependent
— 0 or_located par
(DER) sub_assemblies S[0:?]
*modified_part *modified location_on_grid S[1:?] 10.4
_assembly Tttt grid_offset
1
@) : *descriptive_assembly ( 50,2 )
8 located assembly assembly
@ O | ‘parent_structure e ---------o-
(DER) 37,7(55,59) q Jl. _st_rticlu_re___sgltic_t !
features 59.8
S[0:7] corréc?ni?t Q)cated_assembly_marked
37,2(38,56) parts 0.3
J) S[0:?] =) located assembly_child — structure
i 9,6
O *parent_assembly
Q| located part | *descriptive_part 62.1 py
logically _joined 59,7
_parts §2:2] located_part_marked
part_joint_tabel
label
located t_joint
ocated_part_join o < 37.50) j
*parent_ |
assembly |____partjontnatre
text
required_joints| S[12] °
(DER) features S[0:?]
located joint_system feature_for_joint
*descriptive_joint_system 39,1
37,4(39,56) joint_sy stem
*descriptive_structure
() lOCatEd_STrUCUrE = ( 9.3 )
- Y structure
| *parent_site R ——
I site_select |
[ e,
. . . 9,8
site
*parent_project So———-—---
| parent_proje O.r J:.'Erfjfc_t:s_el_eft_‘—l —
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25,1
element

mapped| element

() element_mapping

represented_part

1
11 part_select 1
1

37,2
located_part

62,1

part

*locations L[1:7] 50,5
coord_sy stem

*parent_assemblies L[1:7?] 60,1
O assembly _design
38,1(7,36,37) () design_part design_part_spec i 62,1 j
part

connected| parts S[0:7]

design_part_name 19,1
label

design_joint_system _name 19,1
label

design_joint_system spec 39,1
| joint_sy stem
O design_joint system [~~~!  “locatons L[17] 50,5
coord_sy stem

—‘ *parent_assemblies L[1:?] 60,1
assembly _design
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59,4
shop_or_site

INTEGER I

19,1
label

38,3
design_joint_sy stem

39,1(20,37,38) O  joint_system |- place_of assembly _______
| | (DER) *joint_system_number
(DER) *joint_system name
*systems
L[1:?7] .
(DER) design_uses S[0:?]
O joint_system_complex
(DER) physical_uses S[0:?7]
pe(C]  jOiNt_sYstem_amorphous 39,2(20)
specification |
layer_thickness

37,4
located_joint_system

chemical_mechanism

\positiv e_length_measure_with_unit

15,13

"/

e ————

®)

layer_type

' layer_design_strength

specification L[1:7?]

I

*joining_surface

15,7
pressure_measure_with_uni

NI

t

e () joint_system_chemical “oined_surface —~
surface
(DER) | number_of _layers
eld_position
=) joint_system welded point weld_postio
[ecen]|
eld_path
1 == joint_system welded linear wee pa
() joINt_system welded -
. weld_surface 532
® —() joint_system welded_suface
—0 joint_system welded weld_shape 15,13
weld_specffication _with_shape shape_representation_with_units
g) weld_mechanism type = _i--------

()

77,1
weld_mechanism_complex

77,2
eld_mechanism_prismati

77,5
weld_mechanism_fillet

77,6
weld_mechanism_groove

YYD

77,7
weld_mechanism_spot_se

(= )

joint_system_mechanical

—C

—
—

S

weld_dimension

penetration

TS m T Gressure_measure_with_u

I =
q weld_ty pe :,

__________

15,13
positive_length_measure_with_u

b

D

15,7

mechanism(l)
1

fastener_mechanism

layout points L[1:7] 50,2
point

sequence

fasteners L[1:7]

O |_O

fastener_mechanism with _position

Q weld_penetration

40,1
fastener

*fastener_positions L[1:7] /~

15,1
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fastener_grade
40,1(20,39) O fastener [ o0 :91____

fastener_shape
O fastener_complex Shap 12,9 ) .
fastener simple shape_representation_with_units

i nominal_diameter f 15,1
u)os itive_length_measure_with_unit

nominal_length 15.1
b positive_length_measure_with_unit

] curve_definition 511
fastener_simple_curved cuve

countersink_angle 4 15,3 )

k plane_angle_measure_with_unit

411 ' countersink_depth 15.1
fastener simple bot / T T TTTTTTTTTTTTTTTT positive_length_measure_with_unit

41,2

fastener_simple_nut

e 413
kfastener_sim ple_washer

( 42,2 nail_drive_type .
fastener_simple_screw e ’
1 text
1
] o
(] fastener_simple_nail | ___ nail_head_shape
T .
text

b

fastener_simple_countersunk

) =" connector_type 19.2

Q) fastener_simple_shear_connector | ——— - ___T________
. . pin_type 192

Q fastener_simple_pin | —--—--——--

thread_lengih_1 [ 15,13 )

Qositiv e_length_measure_with_unit
thread_length_2 15,13
_______________________ positive_length_measure_with_unit
() fastener_simple_stud F----- s length_of_shank
\ — = 15,13
== : _________________ positive_length_measure_with_unit
1
M= full_section_area
) :_______— _____ - 15,6
: area_measure_with_unit
: reduced_section_area 156
e T T T )
area_measure_with_unit

(DER) *thread_length_value_1 I
DER) *th length_value_2

( ) *thread_length_value_: I
DER) *length_of_shank_val

( ) *length_of_shank_value I
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(DER) bolt_ref

length_of _shank

19,3
identifier
: --------------------- Gositi\/ e_length_measure_with_un it)
bolt_prebad
________________________ force_measure_with_unit

15,13

15,4

15,6

15,6

15,13

kpositiv e_length_measure_with_unit

NIANGY

15,13
u)ositiv e_length_measure_with_unit

15,13
~ \ positive_length_measure_with_uni

S\

15,
positive_length_measure_with_uni

15,13

N

u)os itive_length_measure_with_uni

5,
v)ositiv e_length_measure_with_unit

15,13

S\

vositiv e_length_measure_with_unit

19,3
identifier

15,13

*nut_depth
positive_length_measure_with_unit

15,13

Qositiv e_Iength_measure_with_unD

15,13
positive_length_measure_with_unit
15,13

—Gositi\/ e_Iength_measure_with_unD

15,13

u)ositiv e_length_m easure_with_unD

*inside_d'ameter 15,13
---------------- positive_length_measure_with_unit

15,13

positiv e_Iength_measure_with_unD

19,3
identifier

15,13

Qositiv e_length_measure_with_un D

15,8

Kratio_m easure_with_unit)

41,1(40) ) fastener_simple_bolt
reduced_section_area
________________________ (area_measure_with_urD
—— "1
' full_section_area
Yy e area_measure_with_unit
bolt_head_height e
fastener_simple_
O bolt_circular_head head_diameter [
*distance_across_flats
- fastener_simple_
bolt_hexagonal_head *distance_across_vertices
bolt_head_height f
distance_across_flats
fastener_simple__
—O bolt_square_head bolt_head_height '
41,2(40) () fastener_simple_nut (DER) nut_ref
1 fastener_simple_nut_closed
tside_diamet
() fastener_simple_nut_circular ofsice_dlameter [
*distance_across_vertices
e fastener_simple
_nut_hexagonal *distance_across_flats
Q fastener_simple_nut square distance_across _flats
41,3(40) () fastener_simple_washer _f%qu[‘eﬂ:QQ@t‘fr__C
washer_shape 19,2
"""""""" text
1 (DER) washer_ref
final
() fastener_simple_washer_load_indicating nal gap [
(") fastener_simple_washer_tapered taper
SCI-P-268 B-41

July 2003



CIS/2.1 - LPM/6

LPM/6 EXPRESS-G Diagram 42 of 82

reduced_section area 15,6
_______________________ area_measure_with_unit
screw_type 192
______________________
fastener_simple_screw
42,2(40) O = - screw_drive_type 19,2
""""""""""" text
full_section_area 15.6
______________________ area_measure_with_unit

' screw_head_height 15,13
-------------------- positive_length_measure_with_unit

() fastenr_simple_screw_machine

*pilot_hole_diameter 15,13
fastener simple screw | T T TTTTTTTT positive_length_measure_with_unit

sl *drill_diameter 15,13
T TTTTTTTTTTTT positive_length_measure_with_unit

hole_cutting_method

thread_cutting_method

fastener_simple_ pilot_hole_diameter 15,13
O screw_sef_tapping [~~~ "TTTTTTTTTTTTTTTTC positive_length_measure_with_unit

relative_taper 15,8
fastener simple_ | ratio_measure_ with_unit

q screw_tapered absolute_taper 15.1
_______________________ length_measure_ with_unit
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37,3
located_feature

53,4
plane

[ 15,13

N%

Qos itive_length_measure_with_unit

1 15,13

n

Qos itive_length_measure_with_unit

15,13

Qos itive_length_measure_with_unit

15,13

nit

NSNS

Qos itive_length_measure_with_u

15,13

D

Qositiv e_length_measure_with_u

15,13

Qositiv e_length_measure_with_u

rD
12,9

hape_representation_with_units)

50,2
point

name_tag_items L[1:?] 19,2
text

57,1

surface_treatment

50,2
point
57,6

Qurface_treatment_hard_sta

)

4
43,1(20,37) 0 feature (DER) uses S[07]
1
lane_definition
() feature_cutting_plane plane_ceint
follow_round
—_—C (ABS) = BOOLEAN
feature_edge_chamfer -I
1
edge_fillet_radius
=) feature_edge_chamfer_fillet e 1T
edge_rounding_radius
—(] feature_edge_chamfer_rounding ge_founding_radi
edge_chamfer_width
—() feature edge_chamfer_straight
" | edge_chamfer_depth
thread_pitch
() feaiture_thread |---- , thread_length
]
]
| . .
0 | ____freadprofie  ____
s
right_handed
o — R
*number_of _threads
o ==l
feature_;/olume
— (ABS)
feature_surface
1 layout S[2:7]
(] feature_surface with layout
() feature_suface name tag
treatment_definition
(] feature_surface_treatment =
. feature_boundary L[3:7] 50,2
(] feaitre_surface_simple point
feature_boundary ( 53,2 )
("] feature_surface_complex bounded, surface
("] featture_surface_point feature_point
I—C feature_surface_point_mark marking_process [
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. layout S[2:7] 50,2
44,2(43) e(C] feature volume with_layout point
) penetration_depth /™ 15,1
o e UM LA \positiv e_length_measure_with_unit
*penetration_limit
feature_volume_with_limit (J INTEGER
(ABS)
feature_volume
—() feature volume_curved feature_trace 51,1
cuve
1 44,1(56)
() featture volume_curved_line J)
() feature volume_with_process process_definiton O cut
= = U
e (ABS) cutting_method
feature volume_hole
1 42,1
cutting_type
; ] hole_radius 15.13
—0 S el el eeray positive_length_measure_with_unit
feature_volume _ thread_definition 43,2
O hole_circular_threaded feature_thread
hole_length f 15,13
T kpos itive_length_measure_with_unit
feature_volume_hole_rectangular
—( ) _nok_rectang hole_height 15,13
_______ a positive_length_measure_with_unit
1 g
*(DER) hole_length_value i
(DER) hole_length. I | fillet_radius 15.13
*(DER) hole_height_value I Fommmmmmmees positive_length_measure_with_unit
*(DER) fillet_radius _value
(DER) fillet | = REAL I
*slot_height /" 15,13 )
: feature volume_hok_sbtted kposmv e_length_measure_with_unit
*slot_length 15,13
positive_length_measure_with_unit
2) curve_radius /7 15.13
I (DER) slot_radius feature volume_ \positive_Iength_measure_with_unit
hole_slotted_curved sector_angle 153
T\ plane_angle_measure_with_unit
top_or_bottom edge _ ---------- ,_,
O top_or_bottom 11
_O (ABS) i X start or end ::::::::::::l:l_l_I
feature_volume_prismatic — Q start_or_end_face ! !
| original_face -éé_O_Lé;&- T
1
45,1 45,3 45,2
feature_volume_prismatic_chamfer feature_volume_prismatic_skewed_end feature_volume_prismatic_notch
45,4 45,5
feature_volume_prismatic_flange_chamfer feature_volume_prismatic_flange_notch
(T} feeature volume_complex feature_shape 4 1219
kshape_representatnon_wnth_umts
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45,1(44)

Diagram 45 of 82

chanfer_length  /~ 15.13
feature volume kpositiv e_length_measure_with_unit
rismatic_chamfer
P - chanfer_depth 15,13
kpos itive_length_measure_with_unit
45,2(44)
notch_length a 15.13
u)ositiv e_length_measure_with_unit
O
feat | notch_depth f 15,13
e? ure_.vo Lme_ L kpositiv e_length_measure_with_unit
prismatic notch [ ______ )
! notch_radius 15.13
__________________ positive_length_measure_with_unit
45,3(44)
0) skew_angle_1

feature_volume _
prismatic_skewed_end

skew_angle 2

45,4(44)

4 15,3
kplane_angl e_measure_with_unit
é 15,3
kplane_angle_m easure_with_unit

feature_volume_prismatic

chanfer_length f

15,13

15,13

kpositiv e_length_m easure_with_unD

kpositiv e_length_measure_with_unit

15,13
length_measure_with_unit

_flange_chamfer chanrfer_depth
left_or_right_hand
mmm e
' left_or_right | |
_____ - _|_ 1
49.544) left_or_right_hand
e flange_nofch_kength
feature_volume_prismatic kPOSItN e_|l
—flange_notch flange_notch_width
T positive_|
: \
|
|
SCI-P-268

15,13
length_measure_with_unit

S\

notch_radius 15,13
“““““““““ positive_length_measure_with_unit
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geomefric_representation_item (DER) dim { ) 12,5 )
dimension_count

46,1(12)

47,1
solid_model

48,1
boolean_result

485 49,6 50,4
sphere cartesian_transformation_operator geometric_set_select

48.6 transformation elements| S[1:?]
block
48,7 ] ) parent_set .
right_angular_wedge geometric_set_replica ——————] geometric_set |
( 48,8 )
torus
48,9 RT (DER)
right_circular_cone elements S[1:7]

=
L
=
|

(7]
°
)
o
®
]
=X
g

IS
&»
.
o
—_

right_circular_cy linder
50,4 J)
geometric_set_select

d'rigi% . geometric_curve_set
I I

49,1
placement

g

49,8
vector

shell_based surface_model ()

49,6
artesian_transformation_operator

RS
)
4

sbsm| _boundary S[1:?]

17
50,2 ! : surface_model +—

S L 1
point 72.7
51,1 shell
cuve

L) face based surface_model  |C)mmmmm—m—

53,1
surface

70,6
vertex_point

70,7
edge_curve

fbsm|faces §1:7]
70,9

poly _loop 70,1
connected_face_set

78,1
primative_2d —()  shell_based wireframe_model (e

71,4
face_surface

S

78,2
ellipsoid

80,2
eccentric_cone sbwm| boundary S[1:?]
78,3 s :

1

faceted_primatve /) o _______"_____ !
72,7
shell

edge_based wireframe_model (O

g

~
&
I

rectangular_py ramid

~
=2
3

cy clide_segment_solid

ebwm_boundary S[1:?]
79,1 70,11
volume connected_edge_set
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1 parent_solid
a soll el transformation [ 49.7
- kcanesian_transformation_operator_Sd
81,2
trimmed_volume
81,1
brep_2d
48,4
tree_root_expression esg_primitive
. | L Imm T T T =
(")  cCsg_solid (! csg_select |
1_)
--------- 48,1
boolean_result

swept_area f 53,3 )
ce

("] swWept_area_solid KCUN e_bounded_surfa

1 .
| axis 49,4
raEvEd axis1_placement
e area_solid angle 17,2
plane_angle_measure
(DER) axis_line 513
line
extruded_direction 49,2
extruded direction
O area_solid
| depth [ 17.4
vos itive_length_measure
17,4
surface_curve_swept_area_solid

" swept_face 71,4
() swept face solid ( face su rface>

1 depth 174

extruded positive_length_measure)
O face solid extruded_direction —
direcytion
angle 17.2
revolved plane_angle_measure
O face_solid :
- axis 49,4
axis1_placement

(DER) axis_line 51,3

line
e 17,4
Qurface_curve_swept_face_solid

. ] outer ( 72,2 )
Q) manifold_solid_brep closed_shell

| R

1 5 i void voids S[1:?]
_O IEDRMIIARICS oriented_closed_shell
(O faceted brep
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X 17,4

positive_length_measu

)

a y ( 17,4 )
. ositive_length_measure
right_angular_wedge P oo
48,7(46) 0) z N 17,4
positive_length_measure
Itx 17,1
{ elli7§é<2)id ) length_measure
position 49,3
78,3 axis2_placement_3d
faceteted_primative
major_radius [ 174
v)ositiv e_length_measure
O N minor_radius ' 17.4
wositi\/e_length_measure
48,8(46) O
position 49.4
Qxis1_placement
80,2 f
eccentic_cone helght 17,4
positive_length_measure
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—— |
I

surface_form

u_closed

v_closed

sef_intersect

LOGICAL

(DER) u_upper

INTEGER

(DER) v_upper

INTEGER

i

control_points_list L[2:?] L[27?] 50,1

(DER) confrol_points A[0:u_upper] A[Ov_upper]

cartesian_point

50,1

(@)

cartesian_point

weights_data L[2:?]L[2:7]

rational_b__
spline_surface

030

(DER) weights A[0:u_upper] A[0:v_upper]

!
m
>
—

v_knots L[2:?] 17,3
parameter_v alue

17,3
u_knots L[2:?] |

parameter_v alue

b_spline_

5

knot_spec

surface_w ith_
knots

I

o ieo—(_aa )

u_multiplicities L[2:?
st (B

quasi_
uniform_surface

v_multiplicities L[2:7?]

INTEGER

INTEGER

(DER) knot_u_upper

(DER) knot_v_upper

uniform_surface

bezier_surface

—0
—q
—

INTEGER

v2

-
~N
w

parameter_v alue

ul 17,3

parameter_v alue

rectangular_
trimmed_surface

-
N
w

v

parameter_v alue

=

u2

-
~N
w

parameter_v alue

BOOLEAN I

BOOLEAN

usense

vsense

basis_surface 53,1

SCI-P-268

surface

ol

July 2003



CIS/2.1 - LPM/6

LPM/6 EXPRESS-G Diagram 55 of 82
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*resulting_assemby [ TTTTTooo -[ _______

441 37,7 R ) = T é fe- oo 20,1
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surface_treatment

i
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57,5(3) ® relationship_
contractual effective_end_date 41
__________________ date_and_time

SCI-P-268

B-567

July 2003



CIS/2.1 - LPM/6

LPM/6 EXPRESS-G Diagram 58 of 82 (Modified for 2™ Edition)
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3.4 N project_participant
person_and_organizatioy

_O project *project_plan_author
*related_project

project_plan

related_project

58,2(8,20)

4.1 progect_plan_date
date_and_time

*item _for_plan
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| label
61,4(7,60) () functional_role

— functional_role_description 19,2
I text
(@]
functional_role_documented document_reference [ 73,1 )
roument_usage_constramt

criterion_name 19,1
J label
design_assumptions
]
—| criterion_description 19.2
text

documented_reference f 73,1 )
nt

roument_usage_constrai

effective_length name 191
( label )
effective .
= pemmmm effective_length _use
D I e
eng

. r T
applicable_member | = —-eme o — - —Q buckling_direction ::

60,2
assembly _design_structural_member

restraint_location 50,2
61.3(7 (ABS) point
™ O restraint .
—--- 3 restraint_name 19,1
: label
. [}
restrained_mbr 1 | restraint_description
ﬁ b e e - text

design_criterion_documented

restraint_x_displacement
( 60,2 ) X _dISp d LoaicaL
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_warping Q)tatlonal_stlffness_measure_thh_unl
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LPM/6 EXPRESS-G Diagram 62 of 82 (Modified for 2™ Edition)

part_map

representing_elements S[1:7] 25 1
element

(Lrepresented_part

,1(20,37,38) }—()

part

manufacturers_ref
fabrication_method r-----s----- r o

(DER) *part_number INTEGER I

(DER) *part_name ( 19,1 )
(DER) design_uses S[0:7] 381 label
design_part

*made_from

— (DER) physical_uses S[0:?]

37,2
located_part

- involved_processes S[0:?] 56,1
1 _O part_ Qtructural_frame_process
part_shape ( 12,9
part_complex shape_representation_with_units
sheet_thickness ' 15,1
part_sheet v)ositiv e_length_measure_with_unit
(ABS) 1|
part_prismatic I
1 63,1 63,2
6 part_sheet_bounded part_sheet_profiled
. ra 64,3
part_prismatic_complex \part_prismatic_complex_tapered)

*cross_sections L[2:7?] 65,1
section_profile

*points_defining_part_axis L[2:?] 50,3
point_on_curve

*section_orientations L[2:7] 15,14
orientation_select

(DER) *number_of_sections
== INTEGER

(DER) *curve_defining_part 51,1

(@]

part_prismatic_simple

cuve
profile 65,1
section_profile

cut_length [ 15,13

\positiv e_length_measure_with_unit

stock_length 15,13
____________________________ positive_length_measure_with_unit

_offset 15,13
"""""" positive_length_measure_with_unit

part_prismatic_simple_curved

64,1 64,2
part_prismatic_simple_castellated part_prismatic_simple_cambered

axis_definition

51,1
curve
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63,1(62)
O
(ABS)
part_sheet_bounded
1
6 cut y_dimension f 15,13
Qositiv e_length_measure_with_unit
part_sheet _bounded_simple ) )
cut_z_dimension 15,13
T positive_length_measure_with_unit
T &
] ] ] . .
b 1 stock_y_dimension 15,13
oo i positive_length_measure_with_unit
| ] ]
| ] ] . .
Lo stock_z_dimension 15,13
b e positive_length_measure_with_unit
[
[
Lo y_offset 15,13
I i hebeb bbb positive_length_measure_with_unit
]
]
! z_offset 15,13
--------------------------- positive_length_measure_with_unit

(@)

part_sheet_bounded_complex shest_boundary { 93,2 )
bounded_surface
63,2(62)

part_sheet_profiled sheet_profile ( 51,1 :
curve

! profile_properties 68,1
__________________________ section_properties
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LPM/6 EXPRESS-G Diagram 64 of 82 (Modified for 2™ Edition)

64,1(62) castellation_spacing 15,13
Tttt T T positive_length_measure_with_unit
1
o o castellation_height 15.13
part prsmatic_simple_castellated |[[Z-_-_ """ """"----T---------- positive_length_measure_with_unit
i
______ ¥ . .
\ ! castellation_width 15,13
: : """""""""""" positive_length_measure_with_unit
1
. l
part_castellation type : : castellation_depth 15,13
: _______________________ positive_length_measure_with_unit
1
___________ 1 .
I castellation_ty pe r: : end_post w idth_1 K 15,13
I S u:ositiv e_length_measure_with_unit
1
1
:_ end_post width_2 15,13
"""""""""""""""" positive_length_measure_with_unit
64,2(62)
o,
part_prismatic_simple_cambered ------- camber_description _______
absolute_offset_position 15,13
k positive_length_measure_with_unit
absolute_offset y ( 181 .
length_measure_with_unit
N
part_prismatic_simple ( 15 1
—0 absolute_offset_z ’
_cambered_absolute = = \Iength_measure_with_unit
part_prismatic_simple
O _cambered_relative relative_offset_position f 15.8
Qatio_measure_with_unit
relative_offset_y e 15,8
Qatio_measure_with_unit
relative_offset_z e 15,8
Qatio_measure_with_unit
64,3(62)
*absolute_taper_1 15,1
: ------------------- length_measure_with_unit
@ ' .
] ] - absolute_taper_2 15,1
part_prismatic_complex_tapered ::::I_ ________________ length_measure_with_unit
F=1
| | I__ir_e'_afw_e_-laf’?r_—J___{ )
. ! ratio_measure_with_unit
taper| description - Wit
T

*relative_taper_2

' . ___Telawve _@per 2 15,8
19,2 ratio_measure_with_unit
text
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( 65,1(20,25,62,68,77))

o

mirrored

section_profile

LOGICAL I

-

cardinal_point

1

section_profile_complex

*original_section

®)

@)

(DER) section_ref

19,3
identifier

*component_sections L[2:7]

INTEGER

section_profile_derived

*positions L[2:7] 50,2
point

section_profile_compound

*orientations L[2:?] 15,14
orientation_select

(DER) *number_of_sections -
BLb. INTEGER

section_prdfile_centreline

centreline 51,1
cuwve

e 15,13

thickness

it

N

Qositiv e_length_measure_with_un

section_profile_edge_defined

external_edge

52,3
bounded_curve

1
Q
section_profile_simple O
1 —O
—O
%
() section_profile_circle

external_radius

internal_edges L[0:?] 52,3
bounded_curve

15,13

4

section_profile_circle_hollow

wall_thickness

Qos itiv e_Iength_measure_with_unD

15,1

66,2
section_profile_rectangle

T

66,3
section_profile_t_type

67,1
section_profile_i_ty pe

| (DER) *extemal_radius_value

uJositiv e_Iength_measure_with_unD

(DER) *wall_thickness_value

REAL

(DER) inside_diameter

REAL

REAL

*depth 15,13

Qositiv e_length_measure_with_unit
width 15,13

T T T T T T T T T T T T T T T T T positive_length_measure_with_unit
*thickness 15,13

I

section_profile_angle

internal_fillet_radius

edge fillet_radius

Qositiv e_length_measure_with_unit

15,13
positive_length_measure_with_unit
15,13

Qositiv e_length_measure_with_un
leg_slope 15,13
_________________ ratio_measure_ with_unit

N\

it

N
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LPM/6 EXPRESS-G Diagram 66 of 82
overall_depth

f
Qo

flange_width

flange_thickness

-

Qos itive_length_measure_with_u

15,13

N

nit

15,13
sitive_length_measure_with_unit

web_thickness

Qos itive_length_measure_with_u

15,13

N

nit

15,13
sitive_length_measure_with_unit

root_radius \E°
section _profile_channel | ___flange_slope
flange_radius

Qos itive_length_measure_with_u

15,13

nit

N

15,8
atio_measure_with_unit

G

(DER) *overall_depth_va

lue

Qos itive_length_measure_with_u

15,13

nit

N

(DER) *flange_w idth_val

REAL

ue REAL

(DER) *flange_thickness_value

(DER) *web_thickness_value

REAL

REAL

66,1(65)

overall_depth

section_profile
_rectangle

=

Qos itive_length_measure_with_ul

15,13
nit

‘Qos itive_length_measure_with_u

15,13
nit

Qos itive_length_measure_with_u

15,13
nit

&\

(@)

section_prdfile_
rectangle_hollov

(DER) *overall_depth_value -I
REAL
(DER) *overall_width_value I
(DER) *extemal_fillet_value -I
REAL
wall_thickness f 15,13

Qos itive_length_measure_with_u

nit

66,3(65)

positive_length_measure_with_u

15,13

)
D

(DER) *wall_thickness_value

(DER) *internal_radius_value

REAL
REAL

p

D

ositive_length_measure_with_u

15,13

D

\

overall_depth
flange_width 15,13
Qos itive_length_measure_with_unit
flange_thickness
web_thickness 15,13
Qos itive_length_measure_with_unit
root_radius
flange_slope 15,8
. I ratio_measure_with_unit
section profile | web sbpe 0 ~—————
_t type
edge_radius 15,13
"""""""""""" positive_length_measure_with_unit
DER) *overall_depth_value
o e [ren ]
DER) *flan dth_value
T e e e [Rea [ |
(DER) *flange_thickness_value I
(DER) *web_thickness_value I
SCI-P-268 B-66
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15,13

)
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15,13

)

¢

15,8
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Com>

overall_depth

15,13

overall_ width

N

Qositiv e_length_measure_with_unit

15,13

web_thickness

Qositiv e_length_measure_with_unit

15,13

section prdfile
_i_type

internal_depth

flange_thickness

NSAN

Qositiv e_length_measure_with_unit

15,13
positive_length_measure_with_unit

15,13

root_radius

(DER) *overall_depth_value

NIANI

Qositiv e_length_measure_with_unit

15,13
positive_length_measure_with_unit

15,13
positive_length_measure_with_unit

5 \/(5 )
NSANS

15,8
T7\ ratio_measure_with_unit

REAL

(DER) *overall_width_value

REAL

(DER) *flange_thickness_value

REAL

(DER) *web_thickness_value

REAL

section_prdfile
_i_type _asymmetric

*top_flange_width

NEEEE

15,13

*bottom flange_width

Qositiv e_length_measure_with_unit

15,13

bottom flange_thickness

Qositi\/ e_length_measure_with_unit

15,13

root_radius_bottom

top_edge_radius

Qositiv e_length_measure_with_unit

15,13

Gositw e_length_measure_with_unit

15,13
positive_length_measure_with_unit

15,8
T ratio_measure_ with_unit

NSNS AN A AN

15,13

section_profile_i_type_rail

bottom_edge radius [

Qositiv e_length_measure_with_u

nit

N

15,13

transition_radius_bottom <
p

Qositiv e_length_measure_with_u

N

nit

15,13

ositive_length_measure_with_u

nit

N

15,13
------- positive_length_measure_with_u

N

nit

top_flange_inner_slope / 15.8

SCI-P-268
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kratio_measure_with_urD
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LPM/6 EXPRESS-G Diagram 68 of 82
68,1(8,63) “profile 4 65,1 )

\ section_profile

surface_per_length 15,13
__________________________ positive_length_measure_with_unit
shear_area_Asy 15,6
_____________________ area_measure_with_unit
shear_area_Asz 15.6
__________________________ area_measure_with_unit

radius_of_gyration_ry 15,13
-------------------------- positive_length_measure_with_unit
actual_mass 16,7
------------------------ mass_per_length_measure_with_unit
radius_of gyration_rz 15,13
—————————————————————————— positive_length_measure_with_unit
torsional_constant_Ix 16,5
(DER)*y offset |  [77TTTTTTTTTTTTmTTmTomoes inertia_measure_with_unit
inertia_moment_ly 16,5
—————————————————————————— inertia_measure_with_unit
warping_constant _< 16,1 )
section_properties derived_measure_with_unit

(DER) * z_offset inertia_moment_lIz 16,5
-------------------------- inertia_measure_with_unit
shear_deformation_area_ay 15,6
__________________________ area_measure_with_unit
plastic_modulus_sy 16,6
__________________________ modulus_measure_with_unit
plastic_modulus_sz 16,6
__________________________ modulus_measure_with_unit
section_area_Ax 15,6
"""""""""""""" area_measure_with_unit

shear_deformation_area Az 15,6
"""""""""""""" area_measure_with_unit

nominal_mass 16,7
"""""""""""""" mass_per_length_measure_with_unit

neufral_axis_shear_centre A[12] 15,1
__________________________ length_measure_ with_unit

radius_of_gyration_ru 15,13
""""""""""""""""""" positive_length_measure_with_unit
theta_angle_z axis_v_axis 15,3
_____________________________ plane_angle_measure_with_unit
section_properties radius_of_gyration_rv 15,13
_asymmetric positive_length_measure_with_unit

inertia_moment_lu 16,5
_________________________________ inertia_measure_with_unit

inertia_moment_Iv 16,5
“““““““““““““““““ inertia_measure_with_unit

section_modulii A[1:8] 16.6
_________________________________ modulus_measure_with_unit
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LPM/6 EXPRESS-G Diagram 69 of 82 (Modified for 2™ Edition)

69,4(20,25)

*parent_material

15,8
ratio_measure_with_u

constituent_amount :
H class 19,1
! [ label

)
material [~ |
N . G material_constituent | determination_method 19,2
1 (DER) materlal_numberp NTEGRI 1L femmmmeemmesee- text
A\
(DER) *material_name ( 19,1 )
label
(DER) material_grade 19,3
identifier . . .
material anisofropic material_location L[2:7] 49.1
O - P placement
. . *in_plane_properties
=] material orthotropic *properties L[2:7]
| *out_of_plane_properties
O O
terial Bokooi definition A terial o
()] material_isotropic (] material_representation () 69,1(12)

material_representation_item

poisson_ratio

d ReaL I

17,9
pressure_measure

—( material_elasticity © *secant_modulus
___________________________ pressure_measure
] hardness_values
(| material_hardness = 4 17.7
- Qontext_dependent_measure
. material_strength_value 17,7
_O material_strength Qonte)d_dependent_measure
()] material_thermal_expansion thermal_expansion_coeff 7.7
= = Qontext_dependent_measure
toughness_values
. | 17,7
O material toughness context_dependent_measure
. . mass_density 177
_O material mass_density Qontext_dependent_measure
() 0O 69,3(12)
material_property_context ’
lower_value_for_dimension 17,1
material_property ] . length_measure
E— context dimensional upper_value_for_dimension 17,1
- length_measure
i i |mm e mm——— -
pr—C) materlaIJJropgrty_ A(Ioadm ) loading_status ! :
context_loading - 1.
lower_value_for_strain 17,6
material_property - ratio_measure
O context strain upper_value_for_sfrain 17,6
_ _ Vatio_measure
: lower_value_for_stress 17,9
_O material_property pressure_measure
context_stress upper_value for_stress 17,9
- - pressure_measure
temperature_lower_bound 17.9 )
material_property _ uhermodynamlc_temperature_measure
C context_temperature temperature_upper_bound 179
Qhermodynamic_temperature_measure
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topological_representation_item |0 70,2(12)
U
vertex_geomet
n® vertex Q vertex_point — i { psfi;]zt )
O 00 RT (DER) edge_end
RT (DER) edge_start
70,4(71)
edge_end
edge_start iy
@, edge_ekement . orientation
=0 edge ~ oriented_edge
M)
NS
O O
parent_edge
sub_edge
O
1 edge_geomew 51,1
70,3(71) O edge_curve ( cuve )
® ] same_sense
70,7(46)
(] connected_edge set | 70,11(46)
70,10(71)
QO
orientation
Q) face_bound
bound I QO face outer_bound
(@)
S
70,9(46)
1
71,2 72,3 polygon *L[3:7] 501
< edge_loop) (vertex_loop) poly_loop cartesian_point
{ 70,1(46) )
() comnected_face_set ofs_faces S[1:7] -
1 face
71,3
face
( 72,2 )( 72.6 >
closed_shell open_shell
72,4
vertex_shell
( 71,1 )

path
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)
set_of _reversible_topology _item E : Iist_of_reversible_topology_item:

S[0:?7] _rr----- O L[0:7]
: : rev ersible_topology _item
70,3 70,10 72,6 72,2
edge face_bound open_shell closed_shell

edge_list L[1:7] 70.4
71,1(70) @ path oriented_edge
N

NS

path_element

1 orientation
BOOLEAN
e | | BooLeay | |
RT (DER) edge_list L[1:7] 70,4
oriented_edge
cpn g |1 e |

(DER) ne
INTEGER

71,3(70,71,72,81) face O

_| bounds S[1:?] 70,10
face_bound
1 parent_face

ﬂ subface

face_geometry ( 53,1 )
surface
ﬂ face_surfme

same_sense
1 = BOOLEAN I

RT (DER) bounds S[1:7] 70.10
ﬂ Ol'ientw_face face_bound

face_element i 713 :
. . face
orientation

O
BOOLEAN I
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1
4‘ Q wie_shel |0 72,5(70)

wie_shell_extent S[1:?] 70,8
loop

vertex| shell_extent

loop_vertex
72,3(70) ()} Vertex_loop v7e?i Z(

:E open_shell_element

orientation
oriented_open_shell I

RT (DER) cfs_faces S[1:?] 3

face

closed_shell

Q0O

72,2(47,70,71)
closed_shell_element

() oriented_closed_shell orientation

RT (DER) cfs_faces S[1:?] 713
face
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document_representation_type name
represented_document
73,2(8) (INV) representation S[0:?] 73,3(6)
. () o related_document 4) name 19,1
19,3 id document docu ment_ label
O

identifier relating_document

relationship o
text
19,1 name J)

label

19,2 description document_usage
text ~

Kind document type [D— 73,4(6)
source
19,3 class document_
identif ier with_class

73,1(6,21,22,30,61)

(DER) clauses S [1:7]

document_standard document_usage_constraint

(INV) relevant_clauses S [1:?]

19,1 subject_element
label

19,2 subject_element value
text

4|

19,2
text
description
19,1 name -
label kind
certification —— () certification_type
19,1 purpose Q
label
73,5(6,74) 73,6(6)
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LPM/6 EXPRESS-G Diagram 74 of 82 (Modified for 2™ Edition)

20,2 *approved_item . *assigned roval
structural frame item PP — structural_frame_item_approved gned_app a 55
1 _ pproval

74,2(8)

*certified i . . *assigned_certification
20,2 certified_ftem structural_frame_item_certified gnea_ 735
structural_frame_item - — - certification

20,2 *documented_item ]
structural frame item structural_frame_item documented 74,3(8)

*document_reference f 73.1 )

roument_usage_constraint
74,4(8)
. . . .
20,2 priced_item . . price_description 19,2
structural frame. item structural_frame_item priced text
assigned_price 'é 16,13
nit
74,5(8)
19,1

Qurrency_m easure_with_u
20,2 *related_item relatonship_name label
structural_frame_item

structural_frame_item reltionship | relationship_description 19.2
20,2 *relating_item | L = =—m-mo—m—m——eee- text

structural_frame_item

Ll

I |

U

20,2 “item . .
structural_frame_item item_property_assigned (O 74,6(8)

19,1
property_name label
_O item_property property _description

T te;d

*property

$ (Lproperty_value
21,2 *source | | ith o ot ! 15,2
item_ref_source item_property_with_source NS _m_efuiu_rel__se_z 6_30_ | measure_with_unit

i

17,5
measure_v alue
R =
! boolean_value ———O) BOOLEAN
74,8(8) —O item_cost_code_assigned tmmmmmm - ’
' . | *costed_item 20,2
code structural_frame_item

; cost_code
74,9(8) —C item_code code — :a%;l
1
! . .
6 l description
21‘2 . T text
source | item_cost_code with_source
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. . name ( 19,1 )
754(6) J———] role_assocition $O object_role label

1
' ! descritpion 19,2
item w ith_role bemmrm - text

e cnc_data_format 19.1
75,2(2) —Q media_file_cnc \abel

(DER) cnc_file_title 19,1
label
(DER) created_by 3,3
person
(DER) detail_company 3,2
organization
(DER) creation_date 4,1
date_and_time
(DER) cnc_filename 19,1
label

75,2(2) _O media_file_draving curent_revision_mark

current_revision_by 3,4
""""""""""""" person_and_organization

current_revision_date 4,1
"""""""""" date_and_time

19,2
text

(DER) draw ing_title 19,1
label
(DER) drawn_by 3,3
person
(DER) detail_company 3,2
organization
(DER) creation_date 4,1
date_and_time

(DER) draw ng_filename 19,1
label

B-75
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LPM/6 EXPRESS-G Diagram 76 of 82 (New for 2" Edition)

60,2
assembly _design_structural_member

supporting| member

60,3
Cassem bly_design_structural_connectioD

76,1(27) 76,2(27)
supporting] connection
O
. *load_values
load_position_label (ABS) load_connection = 28,1
_______________ oadlneben applied_load
1 ! destablizing_load
_ _reference_systom __| bommooR R Q_sootean | |
1 global_or_local - ra
q global_or_local_load : !

e @ load_member_concentrated

=) load_member_distributed

(ABS)

load_position 50,2
point

*Ioad_value 28,1
applied_load

| |

—C load_member_distributed_curve

projcted_or_true 'é 27.2 )
h

kprojected_or_true_le ngt

*start_load_value
- - 28,1

— applied_load

— *end_load_value

applied_load

N
a ®
N N

curve_definition

cuwve

(] load_member_distributed_curve_line

(ABS)

load_member_distributed_surface

surface_definition 53,2
bounded_surface

—3

load_member_distributed _surface varying

load_values S[4:4]

28,2
kapplied_l oad_static_pressure

—0

load_member_distributed surface uniform

load_value [ 28.2
vpplied_l oad_static_pressure
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77,1(39)

—— 0

weld_mechanism_complex

12,9
hape_representation_with_units

weld_shape (
S

*points_defining weld_path L[2:7]

weld_mechanism_prismatic

50,3
point_on_curve

*cross_sections L[2:?]

(DER) *joints S[0:7]

65,1
section_profile
-

joint_configuration

*section_orientations L[2:7?]

C)I weld_configuratio

(DER) *number_of_sections

15,14
orientation_select

12,9
joint_sy stem_welded

INTEGER

(DER) *curve_defining_weld 51,1
curve

weld_mechanism fillet

sidedness

surface shape

joint_configuration

15,13

leg_length_y

leg_length_z 15.13 (positive_Iength_measure_with_un
( positive_length_measure_with unD

=0

weld_mechanism fillet_continuous

end_rules

0

weld_mechanism fillet_intermittent

cutout_rules ------é ...... "

O weld_intermittent_rule ! :

| penetration_rules
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