Building Technology Study Guide:

Part A (150 Minutes/2.5 hours)
General Comments:

1. Feet to inch common fraction conversions or slopes:

	1/12
	2/12
	3/12
	4/12
	5/12
	6/12
	7/12
	8/12
	9/12
	10/12
	11/12
	12/12

	0.08333
	0.16666
	0.25
	0.33333
	0.41666
	0.5
	0.58333
	0.6666
	0.75
	0.8333
	0.9166
	1.0


2. Common foot to inches conversions:

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	12
	24
	36
	48
	60
	72
	84
	96
	108
	120
	132
	144
	156
	168
	180
	192


3. Common measurements:

· Door clearances swing toward approach: 24” on latch side 60” deep

· Door clearances on inside door approach is 12” on latch side by 48” deep.

· Door shouldn’t be less than 32”

· 5x5 unobstructed turning area by doors 60”x60”

· Area of refuge:

· Typically 30”x 48” (2.5’x 4’), 

· If handrails both sides landing is 8” larger on one side and 4” on the other. 

· 44” minimum clearance typically for stairs/ramps

· 48” minimum clearances for area of refuge stairs (48+8=56” or 4’8”)
Building Section Vignette – (60 Minutes/1 Hour): (1st)
1. Read carefully, review plans and take notes – 8 minutes

· Frost Depth

· Ceiling heights
· Lighting space allowance 
· Parapets

2. Calculate floor to floor heights – 7 minutes 

· Look for worst case scenario of duct and joist depth likely buy the main riser.
· Go floor by floor turning off layers
	Second Floor
	Inches
	Feet

	Parpet height
	
	

	Roof slab thickness (typically 4”)
	
	

	Structural joist depth (worst case)
	
	

	Duct (worst case)
	
	

	Light Space Allowance
	
	

	Ceiling Height
	
	

	Slab thickness (2nd floor) (typically 4”)
	
	

	Main Floor
	Inches
	Feet

	Structural joist depth (worst case)
	
	

	Duct (worst case)
	
	

	Light Space Allowance
	
	

	Ceiling Height
	
	

	Foundation
	Inches
	Feet

	Frost Depth to T/O footing
	
	


3. Draw a schematic section with heights.

4. Draw solution right over plan.

5. Draw grade line first. 

· Extend grade lines past both sides of section for computer to grade solution.
6. Draw section:
· Start at bottom and work up (foundation up) – Use circles/rectangles.

· Foundation walls ½ footing width and 9” is a good foundation wall width.

· Slab drawn on top of grade line.
· Slab runs between bearing walls – extend footings up to top of slab.

· Fire walls and bearing walls to u/s slab
· Overhangs can be a simple slab cantilevered outwards.

· Extend joists into walls 4-6”
· Footing dimensions are opposite of ducts.

· Duct dimensions (LxH): a12x8 duct is              12” 

	
	8”


7. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
8. Check all elements are drawn.  ONLY DRAW ELEMENTS THAT ARE CUT!
Structural Layout – (45 Minutes/0.75 Hours): (3rd)
1. Read carefully, review plans and take notes – 8 minutes

· Deck span – determines joist spacing
· Any Joist or beam spans – not likely

· Ceiling heights
· Clearstory height and location

· Where columns can and can’t be

Remember unless noted in program:

Joists: Spans less than 30’ Long

· Joist depth is ½ span in inches (ie. 20’ span = 10 joist depth)

· It is less expensive to use longer joists than long spans of beams – see dorf

· Max span of roof decking determines spacing of joists

Beams: Spans 20-40’ Long

· Support ends of joists

· Act as a lintel over a max 6’ door opening in wall.  

· Don’t use to support a bearing wall that is place over an opening greater than 6’

Clerestory: Must be supported with a beam below – can’t span an opening 
· If joist nee support over clearstory then beam required above for clerestory.

· If joist are parallel to clerestory then joists are enough above the clerestory.

2. Draw structural plan 
· Columns and beams are the safest, but use bearing walls if few small openings in wall .
· Beams/Lintels can be continuous over columns.

· Draw lintels over beams ok either way

· Start at upper floor and work down
· Extend all elements to middle of wall or column (deck, joists, beams, lintels)

3. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
4. Check: 
· All elements are drawn.  
· All deck edges are supported (joist or beam)
· Drawn on correct layers
· Don’t support columns or bearing walls with beams
· Be sure lower level supports upper level.
Accessibility/Ramp – (45 Minutes/0.75 Hours): (2nd)
1. Read carefully, review plans and take notes – 8 minutes

· FOLLOW CODE YOU GET EXACTLY AS IT MAY VARY SLIGHTLY!
· General exist clear width – Typically 44” watch for words clear between rails.
· Ramps – 
· Typically width 44”
· 1/12 slope
· 5’x5’ wide landings (5’ min distance)
· Get wider 5’ if they turn 90 degrees.

· Min length without handrails 

· Max rise is 30” or 30’ of run then must have a landing.

· Stairs – 
· Typically width 44”
· 4-7” for risers
· 11” for treads
· landings match stair width.
· If over 88” require a intermediate rail in middle.

· Doors – 
· 32” wide
· Swing in direction of travel
· Adequate clearances as per image below.
· Vestibule doors (double sets) require 48” between them (swings in or out)

· Handrails – 
· Show on both sides of ramps and stairs
· May/may not be part of req’d ramp width
· 12” extension top and bottom at least on side(count clicks to stretch)

· Stair railing should turn 12” into corridor, as as not to reduce the width of the existing corridor.

· Landings:

· Should be 5’x5’ unobstructed spaces at top and bottom of ramp

· Railings cannot project into this space unless they are continuous or attached to the wall.

· Should be full width of corridor.

[image: image1.png]1
1

2
3
4

o0

Task Information

clear width and maneuvering space

GUARDRAILS

Open sides of landings, floor surfaces, ramps, and stairways shall be protected by a continuous guardrail

HANDRAILS

Handrails shall be provided on both sides of ramps and stairs.

o Exception: Handrails are not required on ramps where the vertical rise between landings is 6 inches or less

Handrails shall be continuous within the full length of each ramp run or stair flight.

Insicle handrails on switchback or dogleg ramps or stairs shall be continuous between runs or fights

Non-continuous handrails for ramps and stairs shall have extensions as follows:

o Ramp handrails shall extend horizontally at least 12 inches beyond the top and bottom of the ramp run

«  Stair handrails shall extend horizortally at least 12 inches beyond the top and bottom risers
Handrails may not project more than 4 inches into the required ramp, stair, or exit route width.

Stairways more than 88 inches wide shall have intermediate handrails.

60" min

60" min

48" min

32" min
Clear Width

S

24" min





2. Start Solution - Draw doors first – match to existing DONT FORGET THEM!
3. Draw 5’x5’ landings at top and bottom

4. Calculate number of stairs – 5 minutes 

· Height in inches/7”(max stair riser height) (i.e. 36” / 7” = 5.14 stairs

· If it is not even round up to next stair value (i.e. 6 stairs).

· Then divide this new number (6) by the rise in inches (36”).  Therefore 6 risers.

5. Draw rectangle for stair

6. Calculate ramp length – 5 minutes 

· Elevation height in feet x 1 = length of ramp in feet (i.e 36” elevation equals a 3’ long ramp).

6. Draw two rectangle for ramp (1/2 each) and draw rectangle for landing (5’ by ramp width doubled).
7. Draw solution – PLACE RAMP FIRST BECAUSE IT TAKES THE MOST SPACE!
TRY TO GET RAMP AND STAIR TO END TOGETHER
· Height in inches/7”(max stair riser height) (i.e. 36” / 7” = 5.14 stairs

· If it is not even round up to next stair value (i.e. 6 stairs).

8. Draw rails and gaurds.

· Click and drag following measurement at the bottom works best.

9. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
10. Check: 
· All elements are drawn.  
· Check clearances 
· All within boundary?  Bottom Landing can be outside.
· Avoid creating leftover inaccessible space????see ALS
Break: 15 minutes

Mechanical and Electrical Plan – (60 Minutes/1 Hour): (2nd)
1. Read carefully, review plans and take notes – 8 minutes

· Ceiling:  types and heights

· Lighting:  types, locations and light levels

· HVAC: Area/diffuser, ducted supply, plenum returns?, max flex duct length typically 10’

2. Calculate light levels and complete chart – 3 minutes 

	Space Name
	Area/

Room #1
	Area/

Room #2



	Lighting Type
	
	

	Lighting Level
	
	

	Distance above finished floor (AFF)
	
	

	Ceiling height
	
	

	Distance between lights (edge of fluorescents and middle of incandescents).
	
	

	Ceiling Height
	
	


3. Calculate diameter of circles 

REMEMBER YOU DRAW IN RADI  

AND INCANDESCENTS ARE FROM THE MIDDLE (RADI IS SPACING DISTANCE)

AND FLOURESCENTS THE EDGE 2’ + SPACING DISTANCE IS RADI
4. Sketch X lines in each room – helps find centre
5. Sketch circles to test spacing (for 2x2’s and incandescents)
6. Draw  grids all at once tweak later – 7 minutes

7. Adjust grids 

8. Draw and place lights

· Don’t be within 1’ of walls

· Flourescents within 1-3’ of walls max 4’

· Task areas can be overlit.

· Other passive areas can be underlit –light bounce off walls or windows

· 2x2’s touching 3 sides of grid 

9. ID room areas from ceiling grid to determine number of grilles

10. Draw and place mechanical supply and returns

· Returns near edges of room or door and far away from supply

· Supply near windows or backs of rooms.

· Good separation and distribution

· Grilles touching 3 sides of grid.
11. Draw and place rigid ducts:

· Minimal lengths 

· Remember 1’ zone to cross structure

· Connect plenum

· One supply and one return then T off if required, don’t look for single branch solution.

12. Draw fire dampers (2)

· Fire dampers short leg in direction of flow

13. Draw flex ducts – typically 10’ from branch duct

· Check with circles or dimensions on plan

· Connect to middle of grill

14. Draw exit signs – at all egress doors.???? CHECK ALS

15. Adjust grids if required.

16. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
17. Check all elements are drawn and correct.  
· 3 sided support

· Fire dampers in and correct orientation

· Return has rigid duct

· Correct lights Ceilings, etc.
Stair Design – (60 Minutes/1 Hour): (1st)
1. Read carefully, review plans and take notes – 8 minutes

· Occupant loads

· Minimum exit width

· Landing width

· Stair way:

· Width 

· Head room clearances (Typically 80” or 6’8”)

· Ceiling:  types and heights

· Stairs:

· 7-4” riser heights

· 11” max tread length

· Lighting:  types, locations and light levels

· Doors can’t reduce exit width by more than 1/2

· Area of Refuge:

· Typcially 30x48 (2’6” x 4’) remember clear distance between rails increases landing by 4” for each rail.

· Tyicpally 1/200 people

· NOTE WHERE THEY ARE REQUIRED MAY NOT BE ALL FLOORS.
WATCH FOR CODE DEVIATIONS!!! i.e 18” vs 24” door clearances
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Task Information

clear width and maneuvering space

GUARDRAILS

Open sides of landings, floor surfaces, ramps, and stairways shall be protected by a continuous guardrail

HANDRAILS

Handrails shall be provided on both sides of ramps and stairs.

o Exception: Handrails are not required on ramps where the vertical rise between landings is 6 inches or less

Handrails shall be continuous within the full length of each ramp run or stair flight.

Insicle handrails on switchback or dogleg ramps or stairs shall be continuous between runs or fights

Non-continuous handrails for ramps and stairs shall have extensions as follows:

o Ramp handrails shall extend horizontally at least 12 inches beyond the top and bottom of the ramp run

«  Stair handrails shall extend horizortally at least 12 inches beyond the top and bottom risers
Handrails may not project more than 4 inches into the required ramp, stair, or exit route width.

Stairways more than 88 inches wide shall have intermediate handrails.

60" min

60" min

48" min

32" min
Clear Width

S

24" min





2. Complete chart below to calculate exit widths – 5 minutes 

	Level
	Elevations
	Occupant

Load


	# Exits
	Occupants

Per Exit
	Exit Width/

Person (0.3”)
	Exit Width 
(Inches)
	Areas of Refuge Required (1/200)

	Upper
	13’6”
	440
	2
	220
	X 0.3
	66”
	2

	Main
	11’8”
	5
	1   
	5
	X 0.3
	15”
	1

	Lower
	0’0”
	540
	3
	180
	X 0.3
	54” 
	1


3. Calculate number of stairs – 5 minutes 

· Height in inches/7”(max stair riser height) (i.e. 36” / 7” = 5.14 stairs

· If it is not even round up to next stair value (i.e. 6 stairs).

· Then divide this new number (6) by the rise in inches (36”).  Therefore 6 risers.

4. Do a section height diagram showing number of stairs

5. Draw doors 1st remember clearances (see below) DON’T FORGET DOOR AND WALLS!
6. Sketch door clearances with circles and squares

7. Sketch rectangles for ½ stair length 

· Rectangle length equals = ((# or riser/2) -1) 1 x length of tread.

8. Sketch landing rectangles

9. Confirm head clearances 

DON’T FORGET STAIR OR LANDING THICKNESS AND PROPER EXIT WIDTH BELOW

10. Sketch areas of refuge (landings get larger with rails) 

11. Draw stair and set elevations– 25 minutes left
· Draw risers as number don’t subtract one as landing is one tread

12. Draw rails – REMEMBER 12” EXTENSIONS AND PROPER CLEARANCES BETWEEN RAILS
13. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
14. Check all elements are drawn and correct.  

Building Section Vignette – (60 Minutes/1 Hour): (3rd)
1. Read carefully, review plans and take notes – 8 minutes

· Is there max building height

· Floor elevation

· Ceiling heights
· Slopes


· Clerestory locations and heights
· Structural depths

· Skylights

· HVAC Locations and distances – not over occupied space

· Vent stacks/fans

· Plumbing stacks
2. Calculate outside wall heights for section (ceiling height + Structural depth)

3. Draw roofs DON”T FOOL AROUND WORK 1ST 
· Simple forms

· Max 4 planes 

· Clerestory on parallel edge

· LOOK WHERE VENT OR FAN STACKS WILL BE AND AVOID RIDGES THERE
4. Set 1st slope and it adjusts all others automatically

5. Calculate slope for next roof 

· Includes roof height + structural + clerestory

6. Set 2nd slope at low point – CHECK IF MAX ROOF HEIGHT NOTED
7. Draw crickets only on down slope roofs

8. Draw flashing all vertical surfaces that line roof and chimney

9. Draw clerestory

10. Draw skylights

11. Place HVAC Condensor, Fans/Vents, Vent Stacks.

· Fans located in wall if shared

· Condensor over unoccupied area

· Avoid clerestory

· Vents in wall can be shared – off set to miss a ridge.

12. Draw gutters and downspouts

· Over 15’ have a downspout at each end

· Gutters over 40’ have 3rd downspout

· Avoid doors, clerestory and windows

· Place on columns for overhanging porches.

13. Turn off all background and sketch lines. – SHOULD HAVE 15 MINUTES LEFT TO CHECK!
14. Check all elements are drawn.  
USE “CHECK” BUTTON TO CONFIRM OVERLAP OR ROOFS OUT OF BOUNDS
