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Vertical and Lateral Load

Types of Loads

Gravity Loads 
(Vertical to the structure)

Lateral Loads 
(Horizontal to the structure)

Earthquake LoadWind LoadDead LoadLive Load Snow Load

Transient and 
moving.
Eg. Occupancy, 
Furniture, 
Storage.

Static.
Eg. Self weight 
of the structure, 
partition wall, 
fixed furniture.

Accumulation of 
Snow/Ice.
Determined by 
zone map.

Pressure exerted 
by the wind.

Structure is 
shaken by the 
earthquake.



Problem Set 01



Given data and Units

Formulas
- Cross sectional Area, a (in2) = bxd (in)
- Dead Load of joist section, DL (plf) = Area (ft2) x Density (pcf)
- Dead load of whole joist member (lbs) =DL (plf) x L (ft)
- Dead load of joist on the floor (psf) = DL (plf) / oc (ft)

- Width, b (in) = 3.5”
- Depth, d (in) = 7.5”
- Length, L (ft) = 6’
- On center spacing (in)= 12”
- Density,D (pcf)= 33 

Questions

Q1. Cross sectional Area (a) = bxd = 3.5 x 7.5 =26.25 in2    

Q2. Dead Load of joist section (DL)

● Convert area to ft2 = 26.25/144= 0.1823 ft2

● Dead Load of joist section = a x D= 0.1823 x 33 = 6.0156 plf

Q3. Dead load of whole joist member = DL x L = 6.0156 x 6 = 36.0938 lbs

Q4. Dead load of joist on the floor = DL x oc = 6.0156 psf



Statics and Vectors Addition 

Vector is characterized by:

● Point of application
● Magnitude (lbs)
● Direction 

whenever a body A exerts a force on another 
body B, body B will resist with an equal 
magnitude but in the opposite direction.

Force Systems:

● Collinear
● Coplanar
● Coplanar, Parallel
● Coplanar, Concurrent
● Non-coplanar, Parallel
● Non-coplanar, Concurrent
● Non-coplanar, Non-concurrent



Formulas

Example:
Redraw the figure according to given data as it 
does not align 



Q1 Q2 Horizontal and vertical components of Force 
A

Problem Set 02



Q5 Q6 Horizontal and vertical components of Force 
C

Problem Set 02

Q3 Q4 Horizontal and vertical components of Force 
B

-5.9045

6.7924



Q9 Absolute Value- Resultant of Forces A+B+C

Problem Set 02

Q7 Sum of the horizontal components

Q8 Sum of the vertical components Q10 Angle of resultant from degree (from +x axis 
counterclockwise)



Recitation- Lab 01


