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BUILDING TECHNOLOGY II



Class Overview:

Discussion / Lecture :
Foundation  Calculations
Building codes and foundations 
Foundation plan versus basement plan 

Lab:
Assignment B03 Joist Plans
Foundation (footing) plan
Basement plan

Upcoming:
Class number 15 (Midterm) Thursday, 03, 24, 2022
B04 structural foundation footing plan
Studs layout
Wall types 



Foundations
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What makes for a good foundation?
• It (and underlying soil ) must be strong enough to 

support structure above.

• It must not settle enough 
to damage structure.

• It must be feasible, 
economical to build, 
& not endanger its neighbors.



1. Uniform:  Equal across foundation    = little or no damage
2. Differential: Columns & Bearing Walls settle 

different amounts    = damage or failure.

TYPES OF SETTLEMENT:

Differential 
settlement

The most 
common cause 
of differential 
settlement is 
multiple soil 
types under 
building.

https://www.dailymail.co.uk/news
/article-2997163/Couple-s-dream-
home-collapsed-rubble-botched-
basement-dig-sending-eight-
months-pregnant-fiancee-early-
labour.html



Classifying Earth Materials

http://matrix.vtrc.virginia.edu/DATA/GINT/vdotusc.PDF



• Boring Report 
-- soil type
-- particle size
-- bearing 

capacity
-- water content
-- expected 

settlement

http://www.gintsoftware.com/reports_boringlogs.html



https://pro.homeadvisor.com/article.show.Footing-Fundamentals.13700.html



https://www.hammerpedia.com/frost-line-map/



FOUNDATIONS

Shallow Foundations

Allen, Edward, and Joseph Iano. Fundamentals of Building Construction: Materials and Methods. 7th ed., Wiley, 
2019. [PowerPoint document]



COLUMN FOOTING
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WALL FOOTING 
(STRIP FOOTING)

FOUNDATIONS
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Deep Foundations

DEEP FOUNDATIONS:

TRANSMIT BUILDING LOADS
TO DEEPER, MORE
COMPETENT SOILS
THE TWO TYPES OF DEEP
FOUNDATIONS ARE:

1. END BEARING
2. BEARING THROUGH
FRICTION

NOTE: SOME DEEP
FOUNDATIONS FUNCTION IN
BOTH MODES.

FOUNDATIONS

"Fundamentals of Building Construction / Materials and Methods" Allen & Wiley



Piles and Grade Beams

Pile caps share loads 
among clustered piles. 

A grade beam spans 
between the piles to 
provide continuous support 
for the wall above.

FOUNDATIONS
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GRADE BEANS:
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Foundation design

http://www.homeselfe.com/wp-content/uploads/2016/02/types-of-foundation0.jpg



Snow Loads

https://www.edtengineers.com/sites/default/files/2019-02/GettyImages-182865717.jpg
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Wind Loads

https://www.semanticscholar.org/paper/Comprehensive-study-of-wind-loads-on-parapets-Bedair/e8a5397bfb464c3224e5fedff318bb2948813812/figure/5
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Soil and Surchare



TABLE 3.0a
TYPICAL DEAD LOADS FOR COMMON

RESIDENTIAL CONSTRUCTIONS
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LIVE LOADS
[THE MASSACHUSETTS STATE BUILDING CODE]

https://www.mass.gov/files/documents/2016/09/vi/780016.pdf



LIVE LOADS 
[THE MASSACHUSETTS STATE BUILDING CODE]

https://www.mass.gov/files/documents/2016/09/vi/780016.pdf
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Follow the load path due to gravity Diagram 



Given, snow load 30 psf
Forces flow diagram 



Residential Code 2015 of Massachusetts      https://up.codes/viewer/massachusetts/irc-2015/chapter/4/foundations#table_R401.4.1

For SI: 1 pound per square foot = 0.0479 kPa.

a. Where soil tests are required by Section R401.4, the allowable bearing capacities of the soil shall be part of 
the recommendations.

b. Where the building official determines that in-place soils with an allowable bearing capacity of less than 
1,500 psf are likely to be present at the site, the allowable bearing capacity shall be determined by a soils
investigation.

TABLE R401.4.1 PRESUMPTIVE LOAD-BEARING VALUES OF FOUNDATION MATERIALSa

CLASS OF MATERIAL LOAD-BEARING PRESSURE 
(pounds per square foot)

Crystalline bedrock 12,000
Sedimentary and foliated rock 4,000
Sandy gravel and/or gravel (GW and GP) 3,000
Sand, silty sand, clayey sand, silty gravel 
and clayey gravel (SW, SP, SM, SC, GM and 
GC)

2,000

Clay, sandy, silty clay, clayey silt, silt and 
sandy siltclay (CL, ML, MH and CH) 1,500b
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Soil type: Meter
s

fee
t

Topsoil 1.22 4

Brown silty clay 2.74 9

Very fine sand and gravel 3.66 12

Sand and clay 6.4 15

Gravel 7.32 24

London clay 88.4 27

Water 35.36 116



BT2 2019S   Amir, Tasfia

FOOTING PLAN



BT2 2019S   Amir, Tasfia

CELLAR PLAN



(footing depth) A

B (wall footing width)

(200 mm)

(50 mm)

(200 to 250 mm)

(600 mm)

(600 mm minimum)



A (footing depth)

C (column footing width)

C (600 mm minimum)



Foundation design

http://www.cadalyst.com/management/lost-paper-space-4880

A foundation design strategy:
Utilize both your borings report and your allowable weights chart

• Design your project cellar to have perimeter foundation wall and at 
least one column with column footing. (Use an Excel chart)

• Calculate what surface area you need to support your structure in 
square feet for each bearing material.

• Use the surface area calculations to determine the size of your column 
footing and wall footing

• Compare to local code 

Note, this is a simplified design using typical conditions and values. A 
complete foundation design would need to include at least lateral forces, 
Hydro static pressure, and earth retaining forces on the foundation wall.



TABLE R403.1(1) MINIMUM WIDTH AND THICKNESS FOR CONCRETE FOOTINGS FOR 
LIGHT-FRAME CONSTRUCTION (inches)
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Based on the drawings and pictures of your case study create the following drawings:

Assignment B02 all plans
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TABLE R404.1.2(1) MINIMUM HORIZONTAL REINFORCEMENT 
FOR CONCRETE BASEMENT WALLS
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MAXIMUM UNSUPPORTED 
HEIGHT OF BASEMENT WALL 

(feet)

LOCATION OF HORIZONTAL 
REINFORCEMENT

≤ 8

One No. 4 bar within 12 inches of 
the top of the wall story and one 
No. 4 bar near mid-height of the 

wall story.

> 8

One No. 4 bar within 12 inches of 
the top of the wall story and one 
No. 4 bar near third points in the 

wall story.



HEIGHT OF BASEMENT WALL > 8

4 bar 
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TABLE R404.1.2(3) 
MINIMUM VERTICAL

REINFORCEMENT FOR 8-INCH 
(203 mm) NOMINAL FLAT 

CONCRETE BASEMENT WALLS

VERTICAL 
REINFORCEMENT



BT2 2019S HADI, OLIVER 

FOOTING PLAN
(example) 



CELLAR PLAN 
(example) 

BT2 2019S HADI, OLIVER 


