Key Ideas for FM (Maintenance) in IFC Release 2.0

The IFC Release 2.0 model contains some ideas that can be used as a basis for exchanging information about maintenance. The ideas are not as detailed as those contained within the FM1 proposal (which is intended for Release 3.0) but they do provide some classes and property sets that can be used for extending the model.

Maintenance is not treated as a single idea within its own schema. The classes that are relevant to maintenance are contained in several different schema. This is because many of the ideas that are concerned with maintenance are also relevant to other domain needs. For this reason, maintenance must be seen as a view on the model rather than as a domain in its own right.

Key schema that contain classes and types of interest are;

IfcControlExtension

TYPE IfcElementConditionEnum = ENUMERATION OF (

    GoodCondition

   ,RequiresMonitoring

   ,RequiresRoutineMaintenance

   ,RequiresService

   ,RequiresRepair

   ,RequiresReplacement

   ,Other

   ,UserDefined

   ,NotDefined);

END_TYPE;

TYPE IfcMaintenanceTypeEnum = ENUMERATION OF (

    Inspection

   ,Service

   ,Repair

   ,Replace

   ,UserDefined

   ,NotDefined);

END_TYPE;

ENTITY IfcMaintenanceRecord

  SUBTYPE OF (IfcControl);

    MaintenanceDate          : IfcDateTimeSelect;

    MaintenanceType          : IfcMaintenanceTypeEnum;

    StandardMaintenanceTypes : SET [0:?] OF IfcMaintenanceType;

    LastRecord               : OPTIONAL IfcMaintenanceRecord;

    MaintenanceActor         : OPTIONAL IfcActorSelect;

    MaintenanceDuration      : OPTIONAL IfcTimeMeasure;

    MaintenanceCost          : OPTIONAL IfcCostSchedule;

    CurrentCondition         : OPTIONAL IfcElementConditionEnum;

    Remark                   : OPTIONAL STRING;

END_ENTITY;

ENTITY IfcMaintenanceType

  SUBTYPE OF (IfcControl);

    MaintenanceTypeID      : STRING;

    MaintenanceTypeName    : STRING;

    MaintenanceObjectType  : OPTIONAL STRING;

    MaintenanceDescription : OPTIONAL STRING;

    Manufacturer           : OPTIONAL IfcOrganization;

    MaintenancePeriod      : OPTIONAL IfcTimeMeasure;

    MaintenanceDuration    : OPTIONAL IfcTimeMeasure;

END_ENTITY;

IfcProjectManagementExtension

TYPE IfcWorkOrderStatusEnum = ENUMERATION OF (

    Requested

   ,BeingApproved

   ,Planning

   ,WorkStarted

   ,WorkDelayed

   ,WorkDone

   ,UserDefined

   ,NotDefined);

END_TYPE;

ENTITY IfcProjectOrder

  SUPERTYPE OF (ONEOF(

    IfcChangeOrder

   ,IfcPurchaseOrder

   ,IfcWorkOrder))

  SUBTYPE OF (IfcControl);

    OrderNo            : STRING;

    Description        : OPTIONAL STRING;

    TransactionCode    : OPTIONAL STRING;

    IssuingDate        : IfcDateTimeSelect;

    IssuingCompany     : IfcOrganization;

    IssuedBy           : IfcActorSelect;

    IssuedTo           : SET [0:?] OF IfcActorSelect;

    AdditionalContacts : SET [0:?] OF IfcActorSelect;

    Remark             : OPTIONAL STRING;

END_ENTITY;

ENTITY IfcWorkOrder

  SUBTYPE OF (IfcProjectOrder);

    ProductDescription  : OPTIONAL STRING;

    ShortJobDescription : STRING;

    LongJobDescription  : OPTIONAL STRING;

    WorkTypeRequested   : OPTIONAL STRING;

    ContractualType     : OPTIONAL STRING;

    IfNotAccomplished   : OPTIONAL STRING;

    RequestedStartTime  : OPTIONAL IfcDateTimeSelect;

    RequestedFinishTime : OPTIONAL IfcDateTimeSelect;

    ActualStartTime     : OPTIONAL IfcDateTimeSelect;

    ActualFinishTime    : OPTIONAL IfcDateTimeSelect;

    CostEstimate        : OPTIONAL IfcCostSchedule;

    WorkPlan            : OPTIONAL IfcWorkPlan;

    BudgetSource        : OPTIONAL IfcBudget;

    Status              : IfcWorkOrderStatusEnum;

END_ENTITY;

ENTITY IfcCostSchedule

  SUPERTYPE OF (ONEOF(

    IfcBudget))

  SUBTYPE OF (IfcControl);

    Title        : STRING;

    SubmittedBy  : OPTIONAL IfcActorSelect;

    ApprovedBy   : SET [0:?] OF IfcActorSelect;

    PreparedBy   : IfcActorSelect;

    SubmittedOn  : OPTIONAL IfcDateTimeSelect;

    TotalCost    : IfcCost;

    CostElements : LIST [0:?] OF IfcCostElement;

  WHERE

    WR1: SIZEOF(QUERY(temp <* SELF\IfcObject.Nests | NOT('IFCPROJECTMGMTEXTENSION.IFCRELNESTSCOSTSCHEDULES' IN TYPEOF(temp)))) = 0;

    WR2: SIZEOF(QUERY(temp <* SELF\IfcObject.IsNestedBy | NOT('IFCPROJECTMGMTEXTENSION.IFCRELNESTSCOSTSCHEDULES' IN TYPEOF(temp)))) = 0;

END_ENTITY;

IfcActorResource

ENTITY IfcActorSelect

………

………

IfcDateTimeResource

ENTITY IfcDateTimeSelect

………

………

IfcCostResource

ENTITY IfcCost

………

………

IfcProcessExtension

ENTITY IfcWorkPlan

  SUBTYPE OF (IfcControl);

    PlanID       : STRING;

    PlanName     : STRING;

    Description  : OPTIONAL STRING;

    PlanPurpose  : OPTIONAL IfcWorkPlanPurposeEnum;

    CreationDate : IfcDateTimeSelect;

    Creators     : SET [0:?] OF IfcActorSelect;

    Tasks        : SET [0:?] OF IfcWorkTask;

    RootTask     : OPTIONAL IfcWorkTask;

    Schedules    : SET [0:?] OF IfcWorkSchedule;

    Resources    : SET [0:?] OF IfcResource;

  WHERE

    WR1: SIZEOF(QUERY(Temp <* SELF\IfcObject.IsContainedBy |  (Temp.RelationshipType = ProjectContainer) AND (Temp.ContainedOrReferenced = Referenced))) <= 1;

END_ENTITY;

ENTITY IfcWorkSchedule

  SUBTYPE OF (IfcControl);

    WorkScheduleID      : STRING;

    WorkScheduleName    : STRING;

    Description         : OPTIONAL STRING;

    WorkSchedulePurpose : OPTIONAL STRING;

    CreationDate        : IfcDateTimeSelect;

    Schedulers          : SET [0:?] OF IfcActorSelect;

    ScheduleElements    : SET [1:?] OF IfcWorkScheduleElement;

    TotalElements       : INTEGER;

    Resources           : SET [0:?] OF IfcResource;

    BaseSchedule        : OPTIONAL IfcWorkSchedule;

    StartTime           : IfcDateTimeSelect;

    FinishTime          : OPTIONAL IfcDateTimeSelect;

    Duration            : OPTIONAL IfcTimeMeasure;

    TotalFloat          : OPTIONAL IfcTimeMeasure;

  INVERSE

    WorkPlan : IfcWorkPlan

               FOR Schedules;

  WHERE

    WR3: SIZEOF(QUERY(Temp <* SELF\IfcObject.IsContainedBy |  (Temp.RelationshipType = ProjectContainer) AND (Temp.ContainedOrReferenced = Referenced))) <= 1;

    WR41: SIZEOF(QUERY(temp <* SELF\IfcObject.Nests | NOT('IFCPROCESSEXTENSION.IFCRELNESTSWORKSCHEDULES' IN TYPEOF(temp)))) = 0;

    WR42: SIZEOF(QUERY(temp <* SELF\IfcObject.IsNestedBy | NOT('IFCPROCESSEXTENSION.IFCRELNESTSWORKSCHEDULES' IN TYPEOF(temp)))) = 0;

END_ENTITY;

ENTITY IfcWorkScheduleElement

  SUBTYPE OF (IfcControl);

    WorkTask        : IfcWorkTask;

    TimeForSchedule : IfcScheduleTimeControl;

    Milestone       : OPTIONAL IfcWorkTaskMilestoneEnum;

  INVERSE

    WorkSchedule : IfcWorkSchedule

                   FOR ScheduleElements;

  WHERE

    WR41: SIZEOF(QUERY(temp <* SELF\IfcObject.Nests | NOT('IFCPROCESSEXTENSION.IFCRELNESTSWORKSCHEDULEELEMENTS' IN TYPEOF(temp)))) = 0;

    WR42: SIZEOF(QUERY(temp <* SELF\IfcObject.IsNestedBy | NOT('IFCPROCESSEXTENSION.IFCRELNESTSWORKSCHEDULEELEMENTS' IN TYPEOF(temp)))) = 0;

END_ENTITY;

ENTITY IfcWorkTask

  SUBTYPE OF (IfcProcess);

    WorkTaskID        : STRING;

    WorkTaskName      : STRING;

    WBSCode           : LIST [0:?] OF STRING;

    WBSSource         : LIST [0:?] OF STRING;

    Status            : IfcWorkTaskStatusEnum;

    Milestones        : SET [0:?] OF IfcWorkTaskMilestoneEnum;

    WorkMethod        : OPTIONAL STRING;

    InPlaceQuantity   : OPTIONAL IfcMeasureWithUnit;

    EstimatedOuantity : OPTIONAL IfcMeasureWithUnit;

    BudgetQuantity    : OPTIONAL IfcMeasureWithUnit;

  INVERSE

    ScheduleElements : SET [0:?] OF IfcWorkScheduleElement

                       FOR WorkTask;

    WorkPlans        : SET [0:?] OF IfcWorkPlan

                       FOR Tasks;

  WHERE

    WR41: SIZEOF(QUERY(temp <* SELF\IfcObject.Nests | NOT('IFCPROCESSEXTENSION.IFCRELNESTSPROCESSES' IN TYPEOF(temp)))) = 0;

    WR42: SIZEOF(QUERY(temp <* SELF\IfcObject.IsNestedBy | NOT('IFCPROCESSEXTENSION.IFCRELNESTSPROCESSES' IN TYPEOF(temp)))) = 0;

END_ENTITY;

