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The San Diego Community College District (SDCCD) is committed to utilizing Building
Information Modeling (BIM) to execute the design, construction and facilities management
of its new construction and modernization of existing facilities. The SDCCD BIM standards
have been developed to de!ne a process and establish requirements, procedures

and protocol for the utilization of BIM. These BIM Standards apply to all new and
modernization construction projects.
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BIM project requirements shall include modeling, visualization, documentation and
analytical processes of building design. A digital representation of the physical and

functional characteristics of a facility will be linked with a database of project information.

Model elements are parametric and thereby interconnected. Information is directly
embedded into the model elements, creating a complete set of information for use
throughout the lifecycle of the facility. The model shall include, at minimum, the
requirements as de'!ned by the BIM Standards. SDCCD must agree with any proposed
modi!cations to minimum requirements prior to incorporation.
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?

Prior to modeling, an initial meeting is required to discuss standards and establish team roles and responsibilities. A BIM
work plan shall be submitted to SDCCD for review and approval within thirty days of contract award. The BIM Execution
Plan will be reviewed and approved by SDCCD within fourteen days after submitting. BIM execution plan shall include the
following:

* Del!ne the collaboration team and model managers for the project

* Del!ne project milestones and deliverables by phase

* Identify !le formats to be used; naming; structure; software

» Establish !lle sharing protocol and information transfer standards

» Identify what models are to be created, the purpose each model is intended to serve
» Establish Model Progression Speci!cation

* Delne Model Component Author (MCA) for each phase and element of the BIM
» Establish expected content and level of detail (LOD) by phase

» Establish the required dimensional accuracy of the BIM model

» Establish origin point (X, Y & Z2)

 De!ne model analysis requirements

At the inception of a project a BIM coordinator shall be assigned to manage procedures and serve as the main point of
contact for the project. Responsibilities include the following:

15



Establish BIM execution plan

Model assembly

Schedule and chair meetings

Clash detection and reporting

Backing up and restoring data

Maintain model security

Validate models are in compliance with BIM Standards

PD Prime Designer
DC Design Consultant
PC Prime Contractor
TC Trade Contractor
S Suppliers

DELIVERY METHO
DESIGN/ BID/ BUILD
CM MULTI PRIME
DESIGN TEAM

CM MULTI PRIME
CONSTRUCTION
DESIGN BUILD

BIM COORDINATOR

BIM WORK PLAN

MODEL SCOPE

FILE FORMATS

MODEL PROGRESSION SPECIFICATION
VISUALIZATION

ENERGY CONSUMPTION
LIFECYCLE ANALYSIS

LIGHTING ANALYSIS
SPECIFICATIONS

LEED CREDIT DOCUMENTATION
CONSTRUCTION SEQUENCING
COST ESTIMATING

CLASH DETECTION

DIGITAL FABRICATION

AS BUILTS/ RECORD BIM MODEL

MODEL
PARAMETERS

DESIGN

CONSTRUSTION




BIM Modeling Requirements

Milestone

Deliverable

Pre Design

Massing Model

Preliminary Energy Model

Program Matrix

Establish LEED requirement

Schematic Design

Architectural Model

Program Validation

LEED Scorecard

Structural Model

Civil Model

Energy Model/ Lifecycle Analyis

Cost Estimate

COBIE Design Data Worksheets

Design Development

Architectural Model

Program Validation

Validated LEED Scorecard

Structural Model

Civil Model

MEP Models

Energy Model

Cost Estimate

COBIE Design Data Worksheets

Initial Clash Detection Report

Initial Lighting Analysis

17



18

Milestone

Deliverable

Construction Documents

Architectural Model

Final LEED Scorecard

Structural Model

Civil Model

MEP Models

Final Energy Model

Detailed Quantity Cost Estimate

COBIE Design Data Worksheets

Updated Clash Detection Report

Final Lighting Analysis

Bidding

Architectural Model

Structural Model

Civil Model

MEP Models

Construction (Contractor)

Discipline Specific Coordination Models

Digital Fabrication Models

As-Built Markups (Electronic)

Scheduling Model

COBIE Construction Worksheets

Construction (Design team)

Current As-Built Models for Each Discipline

Closeout

Final As-Built Models for Each Discipline

Final COBIE Construction Worksheets
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Modeling of the project site shall be included in the BIM requirements for new construction and renovation projects.
Depending on the project site, a model may be obtained from SDCCD. For all projects, modeling of the existing project
site shall be performed based on District-provided as-built information, with !eld veri!cation conducted by the project
team to validate the level of accuracy. Existing conditions to be modiled or demolished by a proposed renovation shall be
modeled to the appropriate LOD as de!ned by the BIM Standards.

The deliverable model shall be developed to include the systems as de!ned by the BIM Standards. BIM authoring software
shall be used to model parametric components and objects not provided by the District. Modeled objects shall contain
parameters and associated data applicable to the building system. The level of detail shall evolve as established by the
model progression speci! cation, but at minimum must include all features that would be included on a 1"=20' scaled
drawing

Digital Terrain Model

The 3D surface will show site conditions and proposed grading, vertical elevation changes at walls, and building pads for
use in joining 3D utility and building models into a common vertical and horizontal datum. The 3D surface model can be
used to locate buildings and generate one overall model of buildings, surfaces, and site utilities. The surface elevations will
be based on available topography received from record drawings or survey. The surface will show detailed features such as
existing walkways, roads, curbs, ramps, sport court and !eld striping, parking lot striping, and walls, with detailed elevation
information for each feature. Components shall be modeled to produce grading plans and site sections.
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Utility Model

All existing and new utilities to point of connection and within project boundary to within !ve feet of the building footprint
shall be modeled, including hydrants, PIV, FDC and back"ow preventers. The modeled pipe systems shall contain the
following database information and produce accurate plans and prol!les for the project site.

* Pipe material, size, slope, elevation
* Yearinstalled

Where depths of existing utilities are unknown, the District will pothole utilities for accurate depth.

e Storm Sewer

e Sanitary Sewer

 Potable Water

» Fire Service Water

* lrrigation Main

» Cold/Hot Water Return/Supply
* Gas

* Electrical

* Communications



BIM Modeling Requirements Py

?

Programming requirements de!ning area, adjacencies, building systems and furnishings shall be integrated into the BIM
Authoring software. These requirements shall be based on District Standards, the Facilities Master Plan and the campus
Education Master Plan. BIM shall be used for reference and verilcation purposes throughout the design process.

Example Program Key:
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Incorporate District Revit template as a part of the BIM model. The deliverable model shall be developed to include
the systems as de!ned by the BIM Standards. BIM authoring software shall be used to model parametric components
and objects not provided by the District. Modeled objects shall contain parameters and associated data applicable

to the building system. The level of detail shall evolve as established by the model progression speci!cation, but at
minimum must include all features to accurately represent the design solution. The system models shall be linked into
the architectural model and be displayed when producing schematic design, design development and construction
documents.

Modeling of existing structures shall be included in the BIM requirements for new construction and renovation projects.
Depending on the project, a model may be obtained from SDCCD. For all projects, the modeling of existing buildings
shall be performed based on District-provided as-built information, with leld verilcation conducted by the project team
to validate the level of accuracy. Existing conditions to be modiled or demolished by a proposed renovation shall be
modeled.



BIM Modeling Requirements Py

?

Model components shall contain parameters and associated data applicable to the building system. This includes: Phase
Created, Dimensions, Model, Manufacturer, Assembly Code - UniFormat Code, Specilcation Number, OmniClass Number
and OmniClass Title. The object attribute information that is input during design will be used throughout the building
lifecycle and integrated into the Inal as-built database.

General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.

Architectural Site Plan
Site amenities and other architectural elements typically included on enlarged scale site plans.

Rooms/Spaces
Room names and numbers, accurate net square footage, 'nish properties, programmatic information and space inventory

information.

Walls and Curtain Walls
Interior and exterior walls shall be modeled to exact height, length, width, !nish and rating (thermal, acoustic and !re) to

properly re"ect wall types. Curtain walls system to have mullions and window panes according to their true prolle.

Doors, Windows and Louvers
Doors, windows and louvers shall be modeled to represent actual size, type and location, both interior and exterior.

23



24

Roof

The model shall include the roof with overall thickness including insulation, drainage system, major penetrations, access

ladders and specialties.

Ceilings

Ceiling system, soflts, openings, slopes and accessories.

Vertical Circulation
Elevator, stairs, handrails and guardrails.

Architectural Specialties and Casework
All architectural specialties, including toilet accessories, toilet partitions, grab bars, lockers, display case, shelving and other

interior architectural elements. Casework shall be modeled and include dimensions, WI nhumber and additional information
as de!ned for model components.

Signage

All signage components shall be modeled.

Schedules
Provide door, window and !nish schedules. Information must be extracted from the model components.

Fixtures and Equipment

Fixtures and equipment shall be modeled to meet layout requirements.
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?

System models are to be developed as separate BIM models by !oor. The deliverables shall be developed to include
the systems as de"ned by the BIM Standards. BIM authoring software shall be used to model parametric components
and objects. Modeled objects shall contain parameters and associated data applicable to the building system. The level
of detail shall evolve as established by the model progression speci“cation. System models are required for structural,
mechanical, electrical, plumbing and "re protection

Model components shall contain parameters and associated data applicable to the building system. This includes: Phase
Created, Dimensions, Model, Manufacturer, Assembly Code - UniFormat Code, Speci“cation Number, OmniClass Number
and OmniClass Title. Light "xture components shall include lamp type and photometric information including light loss
factor, initial intensity, initial color and color "lter. The object attribute information that is input during design will be used
throughout the building lifecycle and integrated into the "nal as-built database.

General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.

Foundations
All foundation and footing elements.
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Floor Slabs

Structural !'oor slabs including recesses, curbs, pads and major penetrations.

Structural Steel Framing and Decking
All steel framing including, columns, primary and secondary framing members, bracing, roof deck and !oor deck.

Cast-in-Place Concrete
All retaining walls, columns and beams.

Pre Cast Concrete
All primary and secondary elements.

Expansion Joints
Joints shall be accurately depicted.

Stairs
Stair framing members and necessary openings for the stair system.

Shafts and Pits
All shafts, pits and openings.
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General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.

HVAC Equipment

AHU, Fans, VAV boxes, compressors, chillers, cooling towers, air handlers, boilers, hoods and other major equipment.

HVAC Distribution

Air distribution ducts for supply, return, ventilation and exhaust ducts, duct hangers, seismic bracing, !re smoke dampers,

control systems, registers, diffusers, grilles and louvers. Ducting to be modeled to outside face dimension.

Mechanical Piping
All piping 3/4" diameter and greater shall be modeled to outside diameter of pipe or pipe insulation, whichever is greater.

Equipment Clearances
Clearances shall be modeled for use in clash detection process and maintenance access requirements.

General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.
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Fixtures and Equipment
All plumbing !xtures, sinks, toilets, carriers, "oor and roof drains, leaders, sumps, booster pumps, grease interceptors,

sediment separators and other major equipment.

Pipin

All piping to !ve feet outside building footprint, including hot and cold water piping, sewer piping, storm drain piping, gas
piping, pipe hangers, seismic bracing, valves and cleanouts. Piping shall be modeled to outside diameter of pipe or pipe
insulation, whichever is greater.

Equipment Clearances
Clearances and access zones shall be modeled for use in clash detection process and maintenance access requirements

General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.

Power
Transformers, emergency generators, main and distribution panels, switchgear, outlets, switches and junction boxes.
Electrical feeders and conduits larger than 3/4# shall be modeled, including underground.

Lighting

Permanently mounted light !xtures, lighting controls, switches and junction boxes.
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Communications
All existing and new communications service controls, audio equipment, speakers, phone and data ports and connections,

both above ground and underground. Cable tray routing with hanger supports and seismic bracing. Communications
conduit 3/4" and greater shall be modeled.

Security

All security devices, keypads, cameras and motion sensors

Equipment Clearances
Clearances and access zones shall be modeled for use in clash detection process and maintenance access requirements

General
Model shall be documented in the BIM Authoring software. Parametric links shall be maintained within the model to
enable automatic generation of all plans, sections, elevations and schedules.

Fire Protection System
All 're protection components including main lines, branch piping, sprinkler heads, valves, drains, pumps, tanks, sensors,
heat and smoke detectors, notilcation devices, control panels and related equipment.
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LOD identiles the specilc content requirements for each model element at each phase of a project. There are lve
progressively detailed levels of completeness. Each subsequent level builds on the previous level. The LOD described
below shall be used to complete the model element table, which establishes the LOD for each model element at each
phase of a project. As de!lned by the AIA Document E202 - 2008

LOD 100

Model Content Requirements: Overall building massing indicative of area, volume, location and orientation modeled in
BIM.

Authorized Uses: The model may be analyzed based on volume, area and orientation by application of performance
analysis software. The model may be used to develop a cost estimate based on current area, volume or similar conceptual
estimating techniques. The model may be used for project scheduling, project phasing and overall duration.

LOD 100 Example Models Area Schedule
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Software interoperability is the seamless exchange of data at the software level among various applications. Interoperability

Is achieved by assembling each application's internal data structure to a universal model. All software platforms used for

SDCCD must be compliant with the most current version of Industry Foundation Class (IFC) !le format and interoperable

with commercially available collaboration software applications (e.g. NavisWorks or equal). Approved BIM software

includes the following, but software other than listed below may be used subject to interoperability requirements:

Function

Authoring - Architectural
Authoring - Structural
Authoring - MEPF

Authoring - Civil
Coordination

4D Scheduling
Cost Estimate
Energy Analysis
Daylight Analysis
Specilcations
Water Management

Software Available

Revit Architecture, Bentley BIM, ArchiCAD, or equal

Revit Structure, Bentley BIM, ArchiCAD, Tekla or equal

Revit MEP, AutoCAD MEP, Bentley BIM, CAD-Duct, CAD-Pipe, AutoSprink,
PipeDesigner 3D or equal

Autodesk Civil 3D, Bentley Inroads and Geopak

NavisWorks or Bentley Navigator

NavisWorks, Synchro, Vico, Primavera, MS Project, Bentley Navigator
Autodesk QTO, Innovaya, Vico, Timberline or equal

Autodesk Green Building Studio, IES, Hevacomp, TAS, or equal
Autodesk Ecotect, 3D Studio Max or equal

E-Specs or equal

Bentley WaterGem
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LOD 200

Model Content Requirements: Model elements are modeled as

generalized systems or assemblies with approximate quantities,
size, shape, location and orientation. Non-geometric information
shall be attached to model elements.

Authorized Uses: The model may be analyzed for performance

of selected systems by application of performance analysis software. The model may be used to develop cost estimates
based on the approximate data provided. The model may be used to show ordered, time-scaled appearance of major
elements and systems.

LOD 300

Model Content Requirements: Model elements are modeled as speci!c

assemblies accurate in terms of quantity, size, shape, location and
orientation. Non-geometric information shall be attached to model elements.

Authorized Uses: The model is suitable for the generation of traditional

construction documents and shop drawings. The model may be analyzed for

performance and coordination of selected systems by application of performance analysis and clash detection software.
The model may be used to develop cost estimates based on speci!c data. The model may be used to show ordered, time
scaled appearance of detailed elements and systems.



BIM Modeling Requirements

LOD 400

Model Content Requirements: Model elements are modeled as speci!c assemblies that

are accurate in terms of size, shape, location, quantity and orientation with complete
fabrication, assembly and detailing information. Non-geometric information may also be
attached to model elements.

Authorized Uses: Model elements are virtual representations of the proposed element
and are suitable for construction. The model may be analyzed for performance and
coordination of selected systems by application of performance analysis and clash
detection software. Costs are based on the actual cost of speci!c elements at buyout.
The model may be used to show ordered, time-scaled appearance of detailed specilc
elements and systems including construction means and methods.

LOD 500
Model Content Requirements: Model elements are modeled as constructed assemblies

that are actual and accurate in terms of size, shape location, quantity and orientation.
Non-geometric information may also be attached to model elements.

Authorized Uses: The model may be utilized for maintaining, renovating, and adding to
the project.

LOD 400 Example Model
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The model progression speci!cation identiles the LOD required for each model element at the end of each project phase
and the model element author (MEA) responsible for developing the model element. It is expected that each project team
will validate and adjust the contents to align with the scope of the project and the capabilities of the project team.

Abbreviations for each MEA to be used are as follows:
PD Prime Designer
DC Design Consultant

PC Prime Contractor
TC Trade Contractor
S Suppliers

Phase Abbreviations:

SD Schematic Design

DD Design Development
CD Construction Documents
CON Construction



Example Model Element Table, adapted from AIA E202 - 2008

A

B

C

SUBSTRUCTURE

SHELL

INTERIORS

A10

A20

B10

B20

B30

C10

C20

C30

Foundations

Basement
Construction

Superstructure

Exterior Enclosure

Roo!ng

Interior
Construction

Stairs

Interior Finishes

A1010

A1020
A1030
A2010

A2020
B1010
B1020
B2010
B2020
B2030
B3010
B3020
C1010

C1020
C1030
C2010
C2020
C3010
C3020
C3030

Standard
Foundations

Special Foundations

Slab on Grade

Basement Excavation

Basement Walls
Floor Construction
Roof Construction
Exterior Walls
Exterior Windows
Exterior Doors
Roof Coverings
Roof Openings

Partitions

Interior Doors
Fittings

Stair Construction
Stair Finishes
Wall Finishes
Floor Finishes

Ceiling Finishes

SD
LOD
100

100
100
100

100

100
100

100
100
100
100
100
100

100
100
100
100
100
100
100

MEA
DC

DC
PD
DC

DC

PD
PD

PD
PD
PD
PD
PD
PD

PD
PD
PD
PD
PD
PD
PD

BIM Modeling Requirements

DD
LOD
200

200
200
200

200
200
200
200
200
200
200
200
200

200
200
200
200
200
200
200

MEA
DC

DC
DC
DC

DC
DC
PD
PD
PD
PD
PD
PD
PD

PD
PD
PD
PD
PD
PD
PD

CD
LOD
300

300
300
300

300
300
300
300
300
300
300
300
300

300
300
300
300
300
300
300

MEA
DC

DC
DC
DC

DC
DC
PD
PD
PD
PD
PD
PD
PD

PD
PD
PD
PD
PD
PD
PD

CON
LOD
400

400
400
400

400
400
400
400
400
400
400
400
400

400
400
400
400
400
400
400

MCA
TC

TC
TC
TC

TC
TC
TC
TC
TC
TC
TC
TC
TC

TC
TC
TC
TC
TC
TC
TC
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D

SERVICES

D10

D20

D30

D40

Conveying

Plumbing

HVAC

Fire Protection

D1010
D1020

D1030

D2010
D2020

D2030
D2040
D2090

D3010
D3020

D3030

D3040
D3050

D3060

D3070

D3090

D4010

Elevators & Lifts

Escalators & Moving
Walks

Other Conveying
Systems

Plumbing Fixtures

Domestic Water
Distribution

Sanitary Waste
Rain Water Drainage

Other Plumbing
Systems

Energy Supply

Heat Generating
Systems

Cooling Generating
Systems

Distribution Systems

Terminal & Package
Units

Controls &
Instrumentation

Systems Testing &
Balancing

Other HVAC Systems
& Equipment

Sprinklers

SD

LOD
100

100

100

100
100

100
100
100

100
100

100

100
100

100

100

100

100

MEA
PD
PD

PD

PD
DC

DC
DC
DC

DC
DC

DC

DC
DC

DC

DC

DC

DC

DD

LOD
200

200

200

200
200

200
200
200

200
200

200

200
200

200

200

200

200

MEA
PD
PD

PD

DC
DC

DC
DC
DC

DC
DC

DC

DC
DC

DC

DC

DC

DC

CD

LOD
300

300

300

300
300

300
300
300

300
300

300

300
300

300

300

300

300

MEA
PD
PD

DC
DC

DC
DC
DC

DC
DC

DC

DC
DC

DC

DC

DC

DC

CON

LOD
400

400

400

400
400

400
400
400

400
400

400

400
400

400

400

400

400

MCA
TC
TC

TC

TC
TC

TC
TC
TC

TC
TC

TC

TC
TC

TC

TC

TC

TC



D50
EQUIPMENT & E10
FURNISHINGS

E20
SPECIAL F10
CONSTRUCTION. &
DEMO

Electrical

Equipment

Furnishings

Special
Construction

D4020
D4030

D4090

D5010

D5020

D5030

D5090

E1010

E1020

E1030
E1090
E2010
E2020
F1010

F1020

F1030

Standpipes

Fire Protection
Specialties

Other Fire Protection
Systems

Electrical Service &
Distribution

Lighting and Branch
Wiring
Communications &
Security

Other Electrical
Systems

Commercial
Equipment

Institutional
Equipment

Vehicular Equipment
Other Equipment
Fixed Furnishings
Movable Furnishings

Special Structures

Integrated
Construction

Special Construction
Systems

SD
LOD
100
100

100

100

100

100

100

100

100

100
100
100
100
100

100

100

MEA
DC
DC

DC

DC

DC

DC

DC

DC

DC

DC

DC
DC
DC
DC

DC

DC

BIM Modeling Requirements

DD
LOD
200
200

200

200

200

200

200

200

200

200
200
200
200
200

200

200

MEA
DC
DC

DC

DC

DC

DC

DC

DC

DC

DC

DC
DC
DC
DC

DC

DC

CD
LOD
300
300

300

300

300

300

300

300

300

300
300
300
300
300

300

300

MEA
DC
DC

DC

DC

DC

DC

DC

DC

DC

DC

DC
DC
DC
DC

DC

DC

CON
LOD
400
400

400

400

400

400

400

400

400

400

400
400
400
400

400

400

MCA
TC
TC

TC

TC

TC

TC

TC

TC

TC

TC

TC
TC
TC
TC

TC

TC
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F20
BUILDING SITE G10
WORK

G20

G30

Selective Bldg
Demo

Site Preparation

Site
Improvements

Site Civil/Mech
Utilities

F1040
F1050

F2010

F2020

G1010

G1020

G1030
G1040

G2010

G2020
G2030
G2040
G2050
G3010

G3020

G3030

Special Facilities

Special Controls &
Instrumentation

Building Elements
Demolition

Hazardous
Components
Abatement

Site Clearing

Site Demolition &
Relocations

Site Earthwork

Hazardous Waste
Remediation

Roadways

Parking Lots
Pedestrian Paving
Site Development
Landscaping

Water Supply &
Distribution Systems

Sanitary Sewer
Systems

Storm Sewer System

SD
LOD
100
100

100

100

100

100

100
100

100

100
100
100

100
100

100

100

MEA
DC
DC

PD

PD

DC

DC

DC
DC

DC

DC
DC
DC
DC
DC

DC

DC

DD
LOD
200
200

200

200

200

200

200
200

200

200
200
200

200
200

200

200

MEA
DC
DC

PD

PD

DC

DC

DC
DC

DC

DC
DC
DC

DC
DC

DC

DC

CD
LOD
300
300

300

300

300

300

300
300

300

300
300
300

300
300

300

300

MEA
DC
DC

PD

PD

DC

DC

DC
DC

DC

DC
DC
DC

DC
DC

DC

DC

CON
LOD
400
400

400

400

400

400

400
400

400

400
400
400
400
400

400

400

MCA
TC
TC

TC

TC

TC

TC

TC
TC

TC

TC
TC
TC

TC
TC

TC

TC



G40

G50

Site Electrical
Utilities

Other Site
Construction

G3040
G3050
G3060
G3090

G4010

G4020
G4030

G4090

G5010

G5090

Heating Distribution
Cooling Distribution
Fuel Distribution

Other Civil/
Mechanical Utilities

Electrical Distribution

Site Lighting

Site Communications
& Security

Other Electrical
Utilities

Service Tunnels

Other Site Systems &
Equipment

SD

LOD
100
100
100
100

100

100
100

100

100

100

MEA
DC
DC
DC

DC

DC

DC
DC

DC

DC

DC

BIM Modeling Requirements

DD
LOD
200
200
200
200

200

200
200

200

200

200

MEA
DC
DC
DC

DC

DC

DC
DC

DC

DC

DC

CD

LOD
300
300
300
300

300

300
300

300

300

300

MEA
DC
DC
DC

DC

DC

DC
DC

DC

DC

DC

CON

LOD
400
400
400
400

400

400
400

400

400

400

MCA
TC
TC
TC

TC

TC

TC
TC

TC

TC

TC
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Dimensional Accuracy

BIM models are to be dimensionally accurate. Details and components that are not represented in the BIM model must be
retrieved from the drawings. Components that are not dimensionally located per the construction documents shall show
the true representation of actual construction condition. All dimensions are to be computer generated.

Model Origin

The project base point de!nes the (0,0,0) of the project coordinate system. It will be used to position the building on the
site. This origin must not be moved throughout the course of the project. Building models shall always start from this point
with project north pointing up.

Model Precision
Measurement accuracy must be 1/64".

Graphical Standards
SDCCD graphic standards for drawing production applies. Standard can be found on the District website http://www.
sdccdprops-n.com/BUILDING STANDARDS/SDCCD_CAD Standards_2008.doc.




Architects and engineers are beginning to apply building design technology
developed over the last 20 years that has revolutionized the design and
manufacturing of industrial products. These analysis tools deliver immediate and
ongoing feedback directly from the BIM model. Digital prototypes facilitate design
solutions that are more eflcient, less costly and of greater quality. Bene!ts include
energy performance simulation, lighting design validation, systems coordination,
visual scheduling and sequencing, and material quantity take-offs. BIM technology
allows for the design, construction and operation of buildings with minimal
environmental impact and greater ef!ciency throughout all stages of the design and
construction process. Analysis shall include, at minimum, the requirements as de!ned
by the BIM Standards. SDCCD must agree with any proposed modi!cations to
minimum requirements prior to incorporation.
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All new construction shall be designed in a way that energy usage is optimized and material use is greatly reduced. The
design team shall work with SDCCD to establish project speci!c energy goals and targets. The purpose is to narrow down
design options to those that achieve the project's energy goals and targets.

The schematic design energy model shall be used to evaluate design strategies and to improve the long term energy
performance of the building. A simpli'led BIM model shall be developed for use in preliminary energy modeling. The
model at minimum shall include "oors, roofs, exterior and interior walls de!ning zones of similar use, ceilings, fenestration,
doors, overhangs and sunshades. The following information shall be incorporated into the model including, building
function and occupancy, operating schedule, lighting information, HVAC equipment information, plug load, process load,
local weather data and building envelope components.

Analysis Requirements:

« Utilize BIM for energy calculations utilizing eQuest®, EnergyPlus™ or other energy calculation software.

« Perform building lifecycle estimate of energy consumption for the projected life of the project (40 years based upon
year of occupancy and escalate at the current CPI rate. Including: (a) !rst cost; (b) estimated service life; (c) annual
maintenance cost; and (d) operating cost.

* Perform massing studies to enable whole building energy analysis to make decisions about how the building is placed
on the site and spaces are con!gured. The design team shall submit to SDCCD, in spread sheet format, the list of
design option and comparison results and shall include annual energy usage in kWh, therm and cost in dollars.
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« Evaluate energy performance of construction elements including walls, roofs and windows. Multiple energy simulation
iterations shall be performed by changing one component at a time and comparing results. The design team shall
submit to SDCCD, in spread sheet format, the list of design option and comparison results and shall include annual
energy usage in kWh, therm and cost in dollars.

The design development energy model shall build upon the schematic model. This model shall be complete enough to
use for energy calculations and be used as an indicator of approximate building energy usage after occupancy. Building
data shall be extracted directly from the BIM model and be utilized for analysis. (i.e. goXML).

Analysis Requirements:

e Assess space and building energy performance for compliance with regulations and targets.

 Perform more advanced analysis to evaluate daylight design options to achieve maximized energy savings over the life
of the building.

The construction document energy model shall r elect the "nal design. This model shall be complete enough to use for

"nal energy calculations for submittal and be used as an indicator of approximate building energy usage after occupancy.

Analysis Requirements:
 Con'"rm building energy performance is in compliance with regulations and targets.



BIM Analysis Requirements

SET ENERGY
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On projects as applicable, in order to achieve district renewable energy goals, energy simulation and life cycle cost analysis
shall be performed and be based on information extracted directly from the BIM model. Building data shall be extracted
directly from the BIM model and be utilized for analysis. (i.e. gbXML).
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BIM shall be utilized to coordinate information for the completion of LEED™ certi!cation
documentation. Many of the LEED credits rely on calculations if the LEED credit is
achieved. BIM should be used as a tool to help verify data and provide information to the
certilcation process to assure compliance.

Lighting shall be simulated, measured and documented internally and externally. The
extent of solar penetration into buildings, overshadowing or the most appropriate means
of shading a window shall be analyzed in BIM. BIM shall be utilized for accurately sizing

and positioning overhangs, shading devices and louvers.

Utilize BIM to validate interior lighting concepts. Environments shall balance natural and artilcial lighting for reduced

energy consumption.



BIM Analysis Requirements

Visualization refers to any technique for creating images or animation to communicate the design intent. Design teams
shall provide design visualization that illustrate building concepts, spaces and organization. The BIM model shall be used
as an active #D tool to illustrate design concepts. Even though BIM contains most of the source information necessary for
visualization, additional software may be utilized for relnement, animation and renderings.

The construction planning process requires the sequencing of activities in space and time. Linking the BIM model with
an external schedule will allow the construction team to visualize the construction virtually, giving the construction team

improved accuracy in construction sequencing and coordination. 4D simulation and sequencing is required on the
following:

Site Model: Excavation, retaining walls and main line under ground utilities

Structural System: Entire structural system including foundations, grade beams, slabs on grade, columns,
load bearing walls, and "oor and roof decking

Exterior Building Shell: Walls, curtain walls, openings, glazing

Interior Core: Walls

Roof System: Roof assembly, major equipment and openings

Mechanical System: Main ducting and equipment
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Not required, but recommended that project speci!cations be created by directly extracting the product and material
requirements from the BIM model. If speci!cations are not tied directly to the BIM model a keynote system linking the
system or product to the specilcation shall be utilized.

BIM Authoring Software and other BIM
integrated tools shall be used to extract

area, system information and quantity takeoff
information. Outputs shall be used for estimating
purposes



BIM Analysis Requirements

Clash detection allows for the effective identi!cation, inspection and reporting of
interferences in a 3D project model. Models are required to be completely clash free. The
success of this process is dependant upon the level of team collaboration and open lines
of communication. Clash detection work"ow is as follows:

1. Prior to modeling, an initial meeting is required to discuss standards, assign a BIM
Coordinator and establish a BIM execution plan.

2. BIM Coordinator will review and assemble the various design and trade models, create
clash reports and conduct coordination meetings with the prime designer, design
consultant and prime and/or trade contractor/s on a regular basis as de!ned by the
BIM execution plan.

3. The report will be reviewed by team members and agreed upon solutions will be
implemented. Models will be updated and clash reports will be performed again. This
process will be repeated until all coordination issues have been resolved.
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Model !les shall be independent by discipline
For identilcation purposes, trades will be assigned
the following colors:

Architectural: white

Structural Steel: gray

Structural Concrete: gray

HVAC Equipment: gold

HVAC Supply Duct/Diffuser: light blue
HVAC Return Duct/Diffuser. magenta
HVAC Pipe: gold

Electrical Equipment: dark yellow
Electrical Conduits: light yellow
Communication Conduit: light blue
Electrical Cable Tray: dark orange
Electrical Lighting: yellow

Plumbing Water: cyan

Plumbing Sewer: magenta

Plumbing Storm Drain: green

Fire Protection: red



BIM Analysis Requirements

Model Structure
One !le for each zone or "oor. There must be no overlap of elements of different !les. Coordination of each "oor or level

shall be complete prior to construction proceeding.

Internal Modeling
Parties who are responsible for multiple scopes of work shall coordinate this work prior to project coordination meetings.

Run Parameters
Clash detection, at minimum, shall be set to report any hard clashes within a 1/4# tolerance. Clearance tolerances shall be

used to account for additional material applied to modeled elements (i.e. Ire proolng, required clearances).

Clash Testing
The following table establishes the minimum clash analysis requirements. Depending on the project, more or fewer clashes

could be required. Updated reports shall be provided at the completion of DD, 50% CD and DSA submittal milestones.
Final report resolving all clashes shall be submitted to SDCCD prior to DSA approval.

Abbreviations:

STRUCT Structural ELEC Electrical

ARCH Architect HVAC Heating/Ventilation and Air Conditioning
UG Underground C Clearance Check

PLUMB Plumbing H Hard Clash Check

FP Fire Protection
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Clash Analysis Requirement:
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"Integrated Project Delivery leverages early contributions of knowledge and expertise
through utilization of new technologies, allowing all team members to better realize
their highest potentials while expanding the value they provide throughout the

project lifecycle. At the core of an integrated project are collaborative, integrated

and productive teams composed of key project participants. Building upon early
contributions of individual expertise, these teams are guided by principles of trust,
transparent processes, effective collaboration, open information sharing, team success
tied to project success, shared risk and reward, value-based decision making, and
utilization of full technological capabilities and support. The outcome is the opportunity
to design, build, and operate as ef!ciently as possible." AIA Integrated Project
Delivery: A Guide.
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INTEGRATED DESIGN OBJECTIVES
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In instances where there isn't a contractor or sub contractor involved in the design process, an Integrated Design Process

(IDP) shall be implemented. This is a project design approach that integrates people, systems, and business practices

into a collaborative process that optimizes eflciency through all phases of the project. The team includes disciplines and

stakeholders who remain involved from start to completion.

Prior to modeling, establish a BIM Coordinator and BIM execution plan (see BIM Modeling Requirements).

The architectural and system models will be developed by design teams.

The BIM coordinator will integrate models into a composite !le which will be used for coordination and clash
detection.

Interferences will be resolved interactively during coordination meetings. See BIM Analysis Requirements for clash
detection requirements.

Once all con"icts have been resolved, construction documents can be printed for agency approval.

Models will be released for reference only.



BIM Process Requirements
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This delivery method divides the BIM modeling into two models - a design model and a construction model. The design

model is used to generate the construction documents used for bidding and the construction model is generated be each

respective prime trade contractor for fabrication and coordination.

e The architectural and structural models will be provided to the prime trade contractors (PTC). All other models must be
completely regenerated. If provided, system models are for reference only.

« CM shall require PTC to submit models and participate in coordination meetings, as a part of the bidding
requirements.

» Prior to construction modeling, establish a BIM Coordinator and BIM Execution Plan (see BIM Modeling Requirements).

 The BIM Coordinator will integrate models into a composite !le which will be used for coordination and clash
detection.

» Interferences will be resolve interactively during coordination meetings. See BIM Analysis Requirements for clash
detection requirements.

* Once all con"icts have been resolved, each prime trade contractor is to provide fully annotated drawings of their
respective systems, in PDF format, for submission to the Architect/Engineer of Record for review and approval.



BIM Process Requirements
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This delivery method allows for a single model that is developed to produce the construction documents and fabrication of

the building systems.

Prior to modeling, establish a BIM Coordinator and BIM Execution Plan (see BIM Modeling Requirements).

In schematic design, designers, in collaboration with subcontractors, will create BIM models to meet prede!ned
project requirements.

The designated BIM Coordinator will integrate the BIM models into a composite !le that will be used for coordination
and clash detection.

Interferences will be resolved interactively during coordination meetings. See BIM Analysis Requirements for clash
detection requirements.

Once all con"icts have been resolved, construction documents can be printed for agency approval.

Design Build team will hold installation planning meetings where the coordinated model will be used for review and
leld installation.

This process allows for accurate digital fabrication of key components off site including structural steel, mechanical
ducting, hydronic piping, plumbing piping and !re sprinkler piping.



BIM Process Requirements
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Small scale plans are to be generated directly from the BIM model for district use. View template is set in the District Revit
template for graphical requirements.



BIM Process Requirements a

o MY

FUSION is a web-based suite of tools to support the integrated management and reporting on California community
college facilities throughout the state. This approach allows for a consistent, standardized approach used by all college
districts and for improved ef!ciency for the districts as well as the California Community College System Of!ce staff who
are responsible for reviewing and approving district submissions and compiling information system-wide. Information
required for FUSION will be extracted directly from the BIM. Required !elds include: Building Number, Room Number,
Room Suf!x, Room Use Number, Room Use, Top Code, Top Code Description, Assignable Square Footage, Program
Code, Status and Notes. Information required shall be embedded into the BIM model and be exported to Excel !le and
submitted to SDCCD.
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The “Construction Operations Building Information Exchange” or COBIE spreadsheet is to replace submission of multiple
copies of paper documents delivered at the conclusion of construction projects with a set of small Portable Document
Format (PDF) or other appropriate formatted !les. The data required by COBIE is the same information as is currently
required by project hand over specilcations. The COBIE approach is to enter the data as it is created during the design,
construction and commissioning process. The design team shall submit to SDCCD in spreadsheet format using the most
current version of COBIE. The COBIE spreadsheet and information on how to use COBIE can be found at http://www.
whbdg.org/tools/cobiex.php.

COBIE Process:



BIM Process Requirements

Schematic Design

The following COBIE Design worksheets shall be provided at schematic design submittal:

(1) Contact Worksheet
(2) Facility Worksheet
(3) Floor Worksheet
(4) Space Worksheet
(5) System Worksheet

Design Development

COBIE spreadsheets shall be updated and provided at the design development submittal:

Updated Worksheet (1 - 5)
(6) Register Worksheet
(7) Component Worksheet

Construction Document

COBIE data set shall be updated and provided at the construction document submittal.

Construction Phase

The Contractor shall submit to SDCCD and Architect of Record, the following COBIE worksheets:

Operational Planning Set

This set shall be provided at 75% completion or three (3) months prior to substantial completion, whichever is earlier.

This set shall be an update to the design team COBIE worksheets and include the following COBIE worksheets:
Updated Worksheet (1 - 7)
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(11) Document Worksheet
(7) Component Worksheet
(14) Installation Worksheet
(15) Manual Worksheet
(16) Warranty Worksheet
(17) Spare Worksheet

e Operational Planning Set

This set shall be provided at 75% completion or three (3) months prior to substantial completion, whichever is earlier.
This set shall be an update to the Operations Planning Set and include the following COBIE worksheets:

Updated Worksheet (1 - 17)
(18) Instruction Worksheet
(19) Test Worksheet
(20) Certilcation Worksheet
(21) Material Worksheet
(22) Tool Worksheet
(23) Training Worksheet
(24) PM Worksheet
(25) Safety Worksheet
(26) Trouble Worksheet
(27) Start-Up Worksheet
(28) Shut Down Worksheet
(29) Emergency Worksheet



BIM Process Requirements

Currently it is not required to submit a BIM model to DSA. To improve the collaboration effort it is bene!cial to submit the
BIM model for review and reference to assist and expedite the plan review and approval process.

The BIM model must be updated continuously throughout the construction phase to document all !eld changes through
an as built project model. Final model, facility data and CAD !les re"ecting as-built conditions shall be submitted. It shall
include the following:

o All as-built information, RFIs, ASIs and CCDs

» Native !le formats and all associated linked !les

» Digital fabrication models
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Within 30 days of substantial completion, submit the following:
e As-built model (.rvt format)

e As-built documents (bound .dwg format)

» Electronic 'eld set as-builts (.pdf format)

« O&M Manuals (hard copy and .pdf format)

 COBIE construction worksheets (.xIs Format)

» Coordination models in native !le format

 FUSION Space Inventory Schedules (.xIs Format)

Per SDCCD contract. "With the exception of matters or things that are subject to a patent or copyright issued by the
United States Government, all building models that are prepared by prime designer, design consultant, prime contractor,
trade contractor or supplier for use in connection with the project, shall be deemed the sole and exclusive property of the
district, whether work is commenced or completed.”



It is the role of the Facility Management department to coordinate and oversee the safe,
secure and environmentally sound operations and maintenance of district assets in a cost
effective manner aimed at long-term preservation of the asset value. The BIM model will be
utilized to automate the collection and maintenance of facilities management information,
enabling the long term viability and usage of the BIM database.
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Facilitate space eflciency to decrease occupancy cost and optimize utilization
by accurately documenting space utilization. Reporting to include:

e Space allocation

e Area comparison

 Employees by department

« Rooms by department

Monitor and control physical assets usage to increase organizational
accountability. Execute moves and changes to minimize disruption and maximize
productivity.

» Tagged furniture and equipment layout

» Create move orders

* Furniture and equipment inventory

Facilities Management
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Ensure district continuity and expedited recovery in the event of a disaster.

Reporting to include:

Egress plans
Hazardous material plans
Room and equipment status

Emergency and recovery team contacts

Track and manage work order requests. Reporting to include:
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Create and update work requests

Track work repair assignments by staff

Track actual cost verses maintenance budget
Equipment failure and replacement analysis



GLOSSARY

4D

Building information model with the addition of time (virtual building model with scheduling).

5D

Building information model with the addition of time and construction cost information.

BIM Execution Plan
Delnes the BIM roles and responsibilities within the project team.

Building Information Model

A digital representation of physical and functional characteristics of a facility linked with a database of project
information. Model elements are parametric and thereby interconnected. Information is directly embedded into the
model elements creating a complete set of information.

Building Information Modeling
The process and technology used to create the building information model. AlA.

Construction Operations Building Information Exchange
COBIE is a standard of information exchange that allows information to be captured during design and construction in a
format that can be used during the operations of the building once complete.
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Design Team
The design is considered to be the Architect and all of the consultants that provide design services for a project.

Industry Foundation Class
An object oriented !le format with a data model developed by BuildingSMART (International Alliance for Interoperability,
IAl) to facilitate interoperability.

Information Delivery Manual
A document mapping building processed, identifying results and describing actions required within a process.

Interoperability
The seamless exchange of data at the software level among various applications.

Level of Development
Describes the level of completeness to which a model element is developed. AlA.

Model Element
A portion of the building information model representing a component, system or assembly within a building or site.

Model Element Author
The party responsible for developing the content of a specilc model element.
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OmniClass™
A classilcation system for the construction industry.

Parametric
Objects that re"ect real-world behaviors and attributes.

Record Drawing
Documenting as-built conditions in a drawing format.

Record Modeling

Documenting as-built conditions in a model format.

Simple Building Information Model
SBIM is a concept of producing a simpli'led model used for simulating the building performance early in the design
process.
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ABBREVIATIONS

AEC
BEP
BIM
CFD
COBIE
DSA
DTM
IAl

IDM
IFC
IPD
LEED
LOD
MEP
NIBS
NBIMS
OCCS
PTC
SBIM
SDCCD

Architecture, Engineering and Construction
BIM Execution Plan

Building Information Model

Computational Fluid Dynamics

Construction Operations Building Information Exchange

Division of State Architect

Digital Terrain Model

International Alliance for Interoperability
Information Delivery Manual

Industry Foundation Class

Integrated Project Delivery

Leadership in Energy and Environmental Design
Level of Development

Mechanical, Electrical and Plumbing

National Institute of Building Sciences
National Building Information Model Standard
OmniClass Classi!cation System

Prime Trade Contractor

Simple Building Information Model

San Diego Community College District
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