
2” x 6”

8”

= 5’-6”

2” x 8”, (or 2” x 6”), 2 or 3

5 footings

1’ o.c.

GIVEN:









Calculations

𝐿𝑖𝑣𝑒 𝐿𝑜𝑎𝑑 = 60𝑝𝑠𝑓
𝐷𝑒𝑎𝑑 𝐿𝑜𝑎𝑑 = 10𝑝𝑠𝑓

𝑪𝒉𝒆𝒄𝒌 𝟐" x 6" Joists @ 1′−0" O.C.

𝑀𝑚𝑎𝑥 =
𝑤𝑙2

8
=
70𝑝𝑠𝑓(1′𝑜. 𝑐. )(5.5)2

8
= 265 𝑓𝑡 − 𝑙𝑏

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
265𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
5.5"
2

)

(1.5")5.53

12

= 421 𝑝𝑠𝑖 < 1,000𝑝𝑠𝑖 𝑓𝑜𝑟 𝑁𝑜. 2 𝑃𝑟𝑖𝑚𝑒 𝑃𝑖𝑛𝑒, so 𝐎𝐤𝐚𝐲 𝐟𝐨𝐫 𝐒𝐭𝐫𝐞𝐬𝐬

Check the Deflection and compare to L/360 for Live Load only:

∆=
5𝑤𝐿4

384𝐸𝐼
=
5 60𝑝𝑠𝑓 1′𝑜. 𝑐. 5.54(1728)

384 1.2𝐸6 𝑝𝑠𝑖
(1.5")5.53

12

= .050“

Allowable Deflection = 
𝐿

360
=

5.5 12

360
= .183" ≫ .050" 𝑎𝑐𝑡𝑢𝑎𝑙 𝑠𝑜 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝑫𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏

5.5’

8”

25’

Conclusion:  Use 2” x 6” Joists @ 1’-0” O.C.
Could also    Use 2” x 6” Joists @ 16” O.C.

6’-3” 6’-3”6’-3” 6’-3”



Calculations
𝐿𝑖𝑣𝑒 𝐿𝑜𝑎𝑑 = 60𝑝𝑠𝑓
𝐷𝑒𝑎𝑑 𝐿𝑜𝑎𝑑 = 10𝑝𝑠𝑓

𝑪𝒉𝒆𝒄𝒌 𝟐" x 8" Header Beam

w=70psf
𝟔′𝟐"

𝟐
= 𝟐𝟏𝟔𝒍𝒃/𝒇𝒕

𝑀𝑚𝑎𝑥 =
𝑤𝑙2

8
=
216𝑙𝑏/𝑓𝑡(6.25)2

8
= 1,055 𝑓𝑡 − 𝑙𝑏

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
1,055𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
7.25"
2

)

(1.5")7.253

12

= 963 𝑝𝑠𝑖 < 1,000𝑝𝑠𝑖 𝑓𝑜𝑟 𝑁𝑜. 2 𝑃𝑟𝑖𝑚𝑒 𝑃𝑖𝑛𝑒, 𝐛𝐮𝐭 𝐫𝐞𝐚𝐥𝐥𝐲 𝐬𝐡𝐨𝐮𝐥𝐝

have 𝒎𝒐𝒓𝒆 𝒐𝒇 𝒂 𝒔𝒂𝒇𝒆𝒕𝒚 𝒇𝒂𝒄𝒕𝒐𝒓 𝒔𝒐 𝒍𝒆𝒕′𝒔 𝒕𝒓𝒚 (𝟐) − 𝟐" 𝒙 𝟖“

𝑭𝒐𝒓 𝟐 − 𝟐" x 8" beams, 𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=

1,055𝑓𝑡−𝑙𝑏
12𝑖𝑛

𝑓𝑡

7.25"

2

(3")7.253

12

= 481 𝑝𝑠𝑖 << 1,000𝑝𝑠𝑖 𝑓𝑜𝑟 𝑁𝑜. 2 𝑃𝑟𝑖𝑚𝑒 𝑃𝑖𝑛𝑒, Okay for Stress!

Check the Deflection and compare to L/360 for Live Load only:

∆=
5𝑤𝐿4

384𝐸𝐼
=
5 60𝑝𝑠𝑓𝑥3.08′ 6.254(1728)

384 1.2𝐸6 𝑝𝑠𝑖
(3.0")7.253

12

= .056“

Allowable Deflection = 
𝐿

360
=

(6.25′) 12

360
= .21" ≫ .056" 𝑠𝑜 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝑫𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏

Conclusion:  Use (2) - 2” x 8” Header, or (3) 2” x 6” Header

5.5’

8”

25’

6’-3” 6’-3”6’-3” 6’-3”



Calculations

5.5’

8”

24’ – 8”

6’-3” 6’-3”6’-3” 6’-3”

Column
8’-3” 8’-3” 8’-3”

Column



(4) 2” x 6” K.D Beam

2” x 6” K.D Ceiling Joist 16” O.C.

4’-0” Below Grade12” DIA 
Concrete

2” x 10” PT

6” x 6” P.T. Post

(2) 2” x 6” P.T. Beam

(3) 2” x 6” P.T. Beam

2” x 6” P.T. Floor Joist 16” O.C.

4” x 6” P.T. Post
2” x 6” P.T. Ledger

GALV. Anchor

4 or 5 Pitch Roof Leicester Snow Load = 50 psf
Dead Load = 10 psf
Total Load = 60 psf

𝑈𝑛𝑖𝑓𝑜𝑟𝑚 𝐿𝑜𝑎𝑑 = 60𝑝𝑠𝑓
16"

12
= 80 𝑙𝑏/𝑓𝑡

Let’s check the 2”x8” Rafter first

𝑀𝑚𝑎𝑥 =
𝑤𝑙2

8
=
60𝑝𝑠𝑓(16"𝑜. 𝑐./12)(6.417)2

8
= 412 𝑓𝑡 − 𝑙𝑏

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
412𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
7.25"
2

)

(1.5")7.253

12

= 376 𝑝𝑠𝑖

< 1,000𝑝𝑠𝑖 𝑓𝑜𝑟 𝑁𝑜. 2 𝑃𝑟𝑖𝑚𝑒 𝑃𝑖𝑛𝑒, so 𝐎𝐤𝐚𝐲 𝐟𝐨𝐫 𝐒𝐭𝐫𝐞𝐬𝐬

Check the Deflection and compare to L/360 for Live Load only:

∆=
5𝑤𝐿4

384𝐸𝐼
=

5 66.7𝑙𝑏/𝑓𝑡 6.4174(1728)

384 1.2𝐸6 𝑝𝑠𝑖
(1.5")7.253

12

= .042“ <  Allowable Deflection = 
𝐿

360
=

6.417 12

360
= .214"

𝑠𝑜 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝑫𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏

6’-5”

Conclusion: 2” x 8” Rafters @ 16” O.C. is Okay

House



House

(originally 3) 2” x 6” K.D Beam

2” x 6” K.D Ceiling Joist 16” O.C.

4’-0” Below Grade12” DIA 
Concrete

2” x 10” PT

6” x 6” P.T. Post

(2) 2” x 6” P.T. Beam

(3) 2” x 6” P.T. Beam

2” x 6” P.T. Floor Joist 16” O.C.

4” x 6” P.T. Post
2” x 6” P.T. Ledger

GALV. Anchor

4 or 5 Pitch Roof
Leicester Snow Load = 50 psf

Dead Load = 10 psf
Total Load = 60 psf

𝑈𝑛𝑖𝑓𝑜𝑟𝑚 𝐿𝑜𝑎𝑑 = 60𝑝𝑠𝑓 3.75′ = 225 𝑙𝑏/𝑓𝑡

Now, Let’s check the (3) – 2” x 6” Header Beam that supports the roof
Span L = 8’-3” with a tributary area distance = 3.75’

𝑀𝑚𝑎𝑥 =
𝑤𝑙2

8
=
225(8.25)2

8
= 1,914 𝑓𝑡 − 𝑙𝑏

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
1,914𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
5.5"
2
)

3(1.5")5.53

12

= 1,012 𝑝𝑠𝑖

> 1,000 𝑝𝑠𝑖 𝑁. 𝐺. 𝑓𝑜𝑟 𝑆𝑡𝑟𝑒𝑠𝑠, 𝑠𝑜 𝑛𝑜𝑤 𝑙𝑒𝑡𝑠 𝑡𝑟𝑦 4 2" x 6"

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
1,914𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
5.5"
2
)

𝟒(1.5")5.53

12

= 759 𝑝𝑠𝑖 < 1,000 𝑝𝑠𝑖 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝒔𝒕𝒓𝒆𝒔𝒔

Check the Deflection and compare to L/360 for Live Load only:

∆=
5𝑤𝐿4

384𝐸𝐼
=

5 66.7𝑙𝑏/𝑓𝑡 8.254(1728)

384 1.2𝐸6 𝑝𝑠𝑖
𝟒(1.5")5.53

12

= .069“ <  Allowable Deflection = 
𝐿

360
=

6.417 12

360
= .214"

𝑠𝑜 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝑫𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏

6’-5”

Conclusion: use (4) 2” x 6” for the Header



House

(propose 4) 2” x 6” K.D Beam

2” x 6” K.D Ceiling Joist 16” O.C.

4’-0” Below Grade12” DIA 
Concrete

2” x 10” PT

6” x 6” P.T. Post

(2) 2” x 6” P.T. Beam

(3) 2” x 6” P.T. Beam

2” x 6” P.T. Floor Joist 16” O.C.

4” x 6” P.T. Post
2” x 6” P.T. Ledger

GALV. Anchor

4 or 5 Pitch Roof
Leicester Snow Load = 50 psf

Dead Load = 10 psf
Total Load = 60 psf

𝑈𝑛𝑖𝑓𝑜𝑟𝑚 𝐿𝑜𝑎𝑑 = 60𝑝𝑠𝑓 3.75′ = 225 𝑙𝑏/𝑓𝑡

Now, Let’s check the 8” overhang and see if its able to support the roof loading in Shear
Span L =8” cantilever beam

𝑀𝑚𝑎𝑥 =
𝑤𝑙2

2
=
225(

8
12
)2

2
= 50 𝑓𝑡 − 𝑙𝑏

𝑆𝑡𝑟𝑒𝑠𝑠 𝜎 =
𝑀𝑐

𝐼
=
50𝑓𝑡 − 𝑙𝑏(

12𝑖𝑛
𝑓𝑡

)(
5.5"
2
)

(1.5")5.53

12

= 80 𝑝𝑠𝑖 < 1,000 𝑝𝑠𝑖 𝑶𝒌𝒂𝒚 𝒇𝒐𝒓 𝒔𝒕𝒓𝒆𝒔𝒔

6’-5”

Conclusion:  the 8” overhang on 
the Floor Joists easily handles the 

roof loading demonstrating 
structurally integrity

𝑆ℎ𝑒𝑎𝑟 𝑉 =
3𝑉

2𝐴
=

3 225𝑙𝑏/𝑓𝑡
8"
12

2 1.5" 5.5"
= 27𝑝𝑠𝑖 ≪ 1,200𝑝𝑠𝑖 𝑎𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑂𝐾𝐴𝑌


