Architectural Blueprint Reading

Individuals, who wish to advance in a construction career, must posses abilities which allow them to read all aspects of blueprints. Several trades are involved in the construction process of a building and coordination between their installations is crucial.

Plumbing contractors must relate installations to concrete footing depths, finished floor elevations, ceiling heights, structural heights, beam depths, light fixture locations, duct elevations, duct locations, mechanical equipment locations, mechanical equipment connections, site utility elevations, and other areas pertaining to any given project.

Construction projects consist of blueprints indicating the design intent of all involved trades. Actual installation design is a contractors responsibility. Through proper coordination with other trades, installations are completed based on the architectural design intent. 

Blueprints which indicate a design intent of a commercial bathroom, show locations of plumbing fixtures, ducts, electrical fixtures, walls, doors, ventilation, fire protection sprinkler heads and all trades equipment location. Location of actual fixed items is considered an architectural design intent. Routing of piping, ducts and wiring is coordinated based on available space and code regulations by contractors.

Understanding a typical construction blueprint package allows an individual to become fluent in relating sections of reference in any situation. A blueprint package consists of information pertaining to all trades involved in a construction process.

Every contractor is responsible for proper coordination and installation of their related work on a construction project. Types of materials, equipment and locations are identified in a blueprint package and specification book. Architects provide contractors with lists of specified items that are in book form and / or listed on a blueprint page. 

Changes in the project design are typically indicated in an addendum. Additions, deletions or any revision to a system, location of walls, heights of ceilings, floor elevations etc. are submitted to all contractors for review and possible contract price adjustments. Addendum’s should be organized in book form and blueprints shall be revised to indicate a change has occurred.

A revised set of blueprints should be available on a job site, which must be updated as required. All drawings that are considered “old” or not revised should be removed from site to eliminate installation errors. Contractors should maintain revised blueprints relating to an entire project, which allows for proper coordination of their systems with other trades revised blueprints.

Specification books must also be maintained as per contract revisions and kept on a job site. Manufacturer information of specified items that must be submitted for approval by an architect and engineer is known as a “submittal”. An approved set of submittals should be organized in book form and available for review by an installer. Heights and locations of piping connections based on an actual item are found in this manufacturer information book. 

Below is a basic list of items required to begin a project and are considered project documents.

	Blueprint Package
	Includes all trades involved in a particular project.

	Specification Book
	May be in book form or listed on blueprints.

	Approved Submittal Book
	Will be stamped by an architect or engineer “APPROVED”.

	Addendum Book
	Indicates any changes in the project design intent.



Below is a basic listing of a few trades included in a blueprint package. Each initial indicates the type of contractor.

	Type Of Blueprint
	Initial
	Basic  Construction Relationship


	Architectural
	A
	Dimensional location of  walls, fixtures, doors, rooms etc.. A master view of floor plans and details.

	Civil
	C
	View of all site work and exterior surroundings. Utilities, topographic and possible landscaping. 

	Landscaping
	L
	View of landscaping detail and irrigation. May be included on Civil drawings.

	Structural
	S
	Dimensions and sizing of structural design. Steel, concrete, joists, footings, beams, shafts etc.. 

	Mechanical
	M
	HVAC ducts, piping and equipment. Indicates locations, sizes and possibly specification of items.

	Plumbing
	P
	Plumbing piping, fixtures and equipment. Indicates locations, sizes and possibly specification of items.

	Electrical
	E
	Electrical fixtures, equipment and circuits. Indicates locations, circuits and possibly specified items.


Other drawings may be included in a blueprint package relating to an actual project. Some blueprints accompany sectional or isometric views of the design intent. Details of a Plan View are typically segmented on separate blueprint pages and identified with symbols referring to a certain blueprint page and detail view number assigned to each view.

Views of the design intent clarify heights and locations of items. The three basic views are Plan, Section (Side) and Isometric. 

Below is a description of each of the three basic views.

	Type Of View
	Description Of View

	Plan
	Views a project from the top, also known as a “birds eye view”. Does not clarify vertical heights. Indicates horizontal dimensions. 

	Sectional (Side)
	Views items from the side either facing them or shown as sections. May have several views of the same area at different angles. 

	Isometric
	Three dimensional view. Indicates all items hidden on a Plan and Section view.  Used for riser diagrams of piping and ducts.


· Plan View: Typically indicates dimensions in a horizontal manner and are given a scale in which it is drawn. Two common scales blueprints are drawn with, are 1/8” and 1/4”. A scale indicates that every increment of a linear inch represents one linear foot. 

1/8” equals 1’- 0” 
and 
1/4” equals 1’- 0” 

Civil blueprints are typically drawn at a scale that differs from an Architectural drawing. Rather than utilizing a fraction of an inch to represent one linear foot, they are drawn at a scale that has one inch equaling several feet. Example: 1” equals 60’ - 0”.

· Sectional View: May be drawn to a scale similar to a plan view that utilizes 1/8” or 1/4” equaling one linear foot.

· Isometric View: Not drawn to a scale. An entire piping system can be illustrated in one view and must not be used for dimensional purposes.

Symbols and abbreviations used in the construction industry are typical on most projects. Many private corporations will utilize various abbreviations and symbols to accommodate their needs. Understanding abbreviations and symbols aids an installer in interpreting them quickly. 

Symbols and abbreviations are typically listed on a blueprint page of an Architectural drawing or on a related blueprint page of a particular trade. Though many are typical, review all information prior to a construction phase of a project.

Below are several illustrations of piping shown in different views. A Plan View does not clearly indicate what type of offset is required below a vertical drop. A Section (Side) View does not fully indicate the design intent. An Isometric View clearly identifies the design intent.

















All areas of the design intent can be clearly identified with the use of an Isometric View. Plumbing and HVAC trades utilize Isometric Views more than other construction trades. Riser Diagrams are drawn in an Isometric View that allows a designer to illustrate areas of construction of an entire building’s system in one view.


Below is an illustration of a plumbing cold water distribution Riser Diagram. Not all pipe sizes, control devices or fixture types are indicated below. Most Riser Diagrams are thorough as to the design intent.



A Section View is widely used for clarification of walls, footings and above ceiling coordination of all trades systems. Wall types relating to a certain material, fire rating or width, are identified alphabetically or numerically on large construction projects. Knowing a correct wall type is crucial for correct wall penetrations and installations in a wall center.

Fire rated walls require all penetrations to be sealed with a fire retarding sealant and possibly sleeved with a metallic pipe. Fire dampers must be installed when HVAC ducts penetrate a fire wall.

Thorough reading of Architectural blueprints allows individuals to become familiar with wall types. Large projects may have numerous wall types that may not be identified on a specific trades blueprints. Contractors should create a wall type booklet or sheet and distribute to an installer that aids in a productive and correct installation.

Piping installations in a wall require determination of a wall center. In most instances, work begins prior to wall installations. The center of a wall is not always half the total width of a wall. Each wall type must be identified and actual center of a stud or concrete masonry unit (CMU) must be located. 

Below are a few illustrations of various wall types. Identification is given alphabetically and shown in a Section View. Notice actual wall center opposed to center of width.




















· Type A: Standard wall type, center of a metal stud is also center of wall width.

· Type B: Has two layers of drywall on one side, center of metal stud is not center of wall            
        width.

· Type C: CMU with metal channel stud and layer of dry wall, center of a CMU is not center of             
        wall width. 

A Section View is widely used to illustrate entire wall sections. Clarification of heights pertaining to doors, cabinets, fixtures and ceilings are a few examples where Section Views are common. Footing depths and clarification of footing types are also illustrated in a Section View.

Below is an illustration of a Section View clarifying footing depth, ceiling height, wall type, cabinet dimensions and finished floor elevation.



































Several Views of the same area may be required to indicate design intent. 

Below is a Section View of the same area of construction illustrated on the previous page. 

· Wall Type A shown below could not be illustrated on the previous page Sectional View.

· Wall Type C, which is illustrated on the previous page Section View, is not shown below.





























Below is a Plan View of a portion of a project. Illustrations of a floor plan indicate horizontal dimensions of walls, doors and fixture relations.



























One blueprint included in a package that allows for coordination of all trades, is a Reflected Ceiling Plan. A mirror image of a finished ceiling layout is illustrated to coordinate lighting, HVAC grilles and fire protection sprinkler heads.

Viewing a Reflected Ceiling Plan allows all trades to know what ceiling space is occupied from design intent. An architect to meet code requirements strategically locates HVAC grilles, lighting fixtures and fire protection sprinkler heads.

Dimensions are typically not indicated on a Reflected Ceiling Plan. Lay-in type ceiling tiles are standard size and must be known by contractors. Typical sizes of ceiling tiles are 2 feet x 2 feet or 2 feet by 4 feet, which can be cut to fit a ceiling grid actual installation. Edges of a room that do not receive standard ceiling tile dimensions require a ceiling installer to customize the ceiling tile dimensions.

Routing of piping above a ceiling must be coordinated with all designated ceiling tile spaces for all trades. Actual items installed in a ceiling grid area must be reviewed for their vertical space requirements above a ceiling. Ducts connecting to a ceiling grid and light fixtures that extend above ceilings, are two common coordination concerns.

Below is an illustration of a Reflected Ceiling Plan.





















    = Light Fixture







    = HVAC Return Air Grille







    = HVAC Supply Air Grille






    = Fire Protection Sprinkler Head


Proper coordination above ceilings for all trades system requires full understanding of locations, physical sizes and clearances required for service or operating any items installed. Light fixtures may require additional space for safety purposes due to heat generated during operation. Plumbing piping may require additional spacing for access to a drain pipe or control valve. HVAC ducts may require additional space for insulation or transition from two different size ducts.

Drainage piping installed in a plumbing system requires slope for proper drainage. When a piping system is coordinated with other systems, the slope requirements must be considered at any given point. If a pipe is to slope at 1/8” per foot, every 8 feet it travels will fall 1”. A systems total travel in feet determines a space requirement to coordinate with other trades. Review the Side View drawings below.



















Coordination of piping, ducts, sprinkler heads, electrical conduits and light fixtures is difficult. Corridors of commercial buildings serve as a distribution artery for all services. Large piping systems and ventilation ducts are routed in corridors and have periodic branch connections.  All branch connections must also be coordinated for lateral conflicts.
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Plan View





Hidden offset on a vertical drop, it could be a tee or 90 degree fitting





Section View


(Side View)





Hidden offset still occurs, this view does however clarify that the offset that was hidden on a Plan view, is a 90 degree fitting and not a tee.





Isometric View





All fittings and offsets are clearly shown.
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Branch Valve (Typical)





3/4”





1-1/2”





   1”





2”





See Civil Drawings 


For Continuation





1”





WC 1





Riser Diagrams are for diagrammatic purpose only. Do not calculate material required for installation. All offsets required are not shown. The purpose of a diagram is to clarify the design intent. Most diagrams indicate pipe sizes, fixture types and possibly control devices such as valves, reducing valves, RPZ’s etc.. Always double-check any views available for the complete design intent.
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Center of Wall


Wall center (C) based on its total width, differs from actual wall center where piping will be installed. 
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Ceiling





Section View


Many different Section Views of the same area may be required to demonstrate the design intent. 





Each view is numbered on a Plan View drawing indicating a Section View number and blueprint number to review a detail of a certain construction area.





One typical symbol used on a Plan View drawing is shown below.





1’- 0”





2’- 0”





Cabinet





1’- 2”





8’- 0”





2’- 0”





2’- 6”





Arrow indicates view approach of section.
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Sink





Wall


Type C





Below is a symbol found on a Section View drawing relating to a reference symbol found on a Plan View drawing.





3’- 0”





Cabinet 


Base





Indicates detail number


Indicates  blueprint number 


      a detail is located  for review
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  9-5/8”
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Finished Floor





  0’- 6”





4”





Concrete Slab On Grade





As explained above, this Section View is number 8 and is shown on blueprint A 2.
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Footing


Type 5





2’- 0”
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Not To Scale





Indicates detail can not be dimensioned with an architectural scale ruler using 1/8” or 1/4”.
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Not To Scale
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Plan View does not indicate vertical dimensions. Section Views are utilized for detail illustrations of the design intent.





Section Views are indicated with symbols referring to a designated view number and a blueprint page in which to refer to. 





An arrow included as part of a symbol indicates direction of view.





An extended line from a symbol indicates a length of a view





A 90 degree tail at the end of an extended line from a symbol indicates where a view stops. 














Illustration of scope of view.
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