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Tools and Materials Needed: 

1. 100 ft tape measure 

2. Laser level 

3. Drill with 5/8 wood bit.  

4. Ladder for entering and exiting the foundation 

5. Rimfire nailing tool with red charges and beam nails 

6. Circular saw 

7. Treated  2x4 (and maybe other 2x lumber) 

8. Foam sill sealer 

9. Steel shims 

10. Hammer drill with long ½ inch bit. Box of ½ inch “red head” expansion bolts 

11. Impact wrench (or long handle ratchet) 

 

Most Common Mistakes:  

1. Mudsills not square 

2. Mudsills not set to the wall dimensions specified on the architects drawings 

3. Mudsills not uniformly at same elevation all around the house 

Construction: 

1. Evaluate the foundation dimensionally 

a. Chip off the foundation flash so that measurements are to the “body” of the foundation. 

b. You could have a foundation that is a parallelogram or a trapezoid rather than a rectangle. 

Worse, each corner could be out of square in a different direction, by a different amount. 

The wall to wall dimensions may be correct, but the corners may not square. By running 

diagonals, you can evaluate if the corners are square. If the diagonals are off by more than ½ 

inch, you will probably have to adjust your mudsill placement.  Run 3/4/5 triangles on each 

corner to evaluate which corners are square or how they are out of square. From this, 

determine if and by how much the mudsills will vary from the outside edge of the 

foundation so that the dimensions of the house are dead-on per the architect’s drawings.  

c. If the home has a mid-span steel beam, check that the beam pockets (and mid-span pad, as 

required) are in the right place and are the right size. 

d. There are 2 kinds of foundations; 

1. Type 1 has rim joist and floor joist that sit on top of the mudsill 

2. Type 2 has the floor joist in Simpson hangers. The hangers, in turn, are attached to the 

inside of the mudsill. The outside edge of mudsills on the 2 walls perpendicular to the 

floor joist define the width of the house. The inside edges of these mudsills are flush 

with the inside of the foundation to support the Simspon hangers 

e.  If you have a type 1 foundation (as specified above), snap lines for the inside edge of the 

mudsills. For a 2x4 mudsill, that will be 3 ½ inches in from the dimensions on the architects 

drawings, for 2x6, 5 ½ inch. Depending on what you found about the foundation, the 

mudsills may not be flush with the outside of the foundation. They may hang over or be 

recessed in. If the foundation is not square, it may be recessed in at one end and hanging 
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over at the other. 

f. If you have a type 2 foundation (as specified above); 

1.  The mudsills parallel to the floor joist are as described above.  

2. For the mudsills perpendicular to the floor joist, there will be 2 sills – one inside and one 

outside. Experience has shown that trying to use a single wide mudsill made of 2x10 or 

2x12 doesn’t work well. 2x10 and 2x12 is much more prone to cupping and twisting. 

Based on the foundation width, one sill may be a 2x4 and the other a 2x6 (or both 2x4 or 

both 2x6). 

3. Snap a line for the inside edge of the outside mudsill so that you get the proper width of 

the house. If necessary, rip the mudsill to get it to align to the chalkline and yield the 

proper width of the house.  

4. If necessary, rip the inside mudsill so it will be flush to the inside wall of the foundation 

and not interfere with the outside mudsill. 

5. After the mudsills are set and leveled, the excess length on the bolts must be cut off 

flush with the top of the nut.  

2. Evaluate the foundation for elevation 

a. Check with the construction supervisor if there is a step in the foundation. 

b. Setup the laser level. Set its elevation so that the receiver will be on a 1 ft stick (approx) 

c. Find the high spot in the foundation. Do this by walking the laser receiver around the 

foundation and continue to adjust the stick so that the laser shows level at the highest point 

you find. While doing this, keep tract of the low spot(s). 

d. If the variance in the elevation is more than ½ inch, consult with the construction supervisor. 

Variance of ½ inch or less can be compensated with steel shims. 

e. Set the laser receiver stick to show “level” at the highest spot on the foundation. Boldly 

mark this high spot on the inside of the foundation wall. 

3. Set the mudsills 

a. Evaluate bolt placement. If a few are too are far in or out to give 1 inch from the hole to the 

edge of the board, they need to be cut off and replaced with expansion bolts. If a large 

number are too far in, it may be prudent to use a 2x6 mudsill instead of a 2x4.  

b. Cut mudsill lumber to fit. Bolts are required every 4 ft along the mudsill and within 1 ft of 

the end of a piece of mudsill lumber. Typically, the foundation crew set the bolts 

anticipating how the mudsill lumber will be set. Look for that bolt pattern and cut the 

lumber accordingly. If no such pattern can be seen, additional redhead bolts can be added 

c. Place each piece of mudsill lumber in its final location. Using your speed square, mark both 

sides on each bolt on the mudsill.  

d. Using your speed square, measure how far each bolt is from the chalk line. Using your 

speed square, copy that to the mudsill. Note that this is not the same as measuring from the 

outside of the foundation wall. With these marks, you have the location to drill that bolt 

hole. Drill with 5/8 wood bit.   



170 - Mudsill Set 

Rev 5.0 – 8/1/14 

e. Staple sill sealer to the underside of the mudsill sections. 

f. Pound each mudsill section in place and tighten down. 

g. Make layout marks on the mudsills where the floor joist will sit. This is typically 24 OC 

h. Place the laser near each bolt and near where each floor joist will land. Stack steel shims 

under the laser stick until the laser indicates level. If there is an inside and outside mudsill 

(type 2 foundation), both must be shimmed. 

i. Loosen the mudsill and move the stacks of steel shims under the mudsill.  

j. Lay a generous bead of expanding foam along the length of the mudsill 

k. Pound the mudsill back over the bolts and tighten. 

l. There must be a bolt every 4 ft along the foundation and within 1 ft of the end of a span of 

mudsill. Bolts must be in from the edge of a mudsill by at least 1 inch. As necessary, all 

expansion bolts where standard J-bolts are missing or insufficient. Drill holes through the 

mudsill and foundation using the hammer drill with a ½ inch masonry bit.  

m. If you have a type 2 foundation (as specified above) and the inside wall of the foundation 

has a lot of variance in and out, you will have to do more trimming on the inside mudsill. 

Make layout marks for where the floor joist hangers will be. Using the sawzall, cut notches 

in the inside mudsill at the location of the joist to bring it flush to the inside of the 

foundation. After this notching, there must still be at least 3 inches of inside mudsill 

remaining. If less that 3 inches, there is not enough support for the Simpson hanger.     

4. If this model house has a foundation beam, set it 

a. If the rim and floor joist are to be set on top of the mudsills, the beam (and beam cover) will 

be flush to the mudsills. If the floor joist will be put in hangers attached to the mudsills, the 

beam (and beam cover) must be flush to the bottom of the hangers (11 7/8 inch below top of 

mudsills). 

b. Verify the length of the beam. Trim as necessary using the porta-band saw. 

c. Using a large crew, lift and place the beam in the pockets. 

d. Cut a beam cover 2x4. Place floor truss layout marks. Attach the cover using rimfire nails 

placed in areas where the floor trusses will not land. 

e. Using the laser, stack shims on the beam at both ends until the laser indicates level. Stack 

the shims under the beam (2 stacks at each end) 

f. If a mid span pad is being used, stack shims on top of the beam above the pad  until the laser 

indicates level. Add this shim stack thickness to the height you measure from the pad to the 

beam. This is the height of the mid span support post. On some foundations, the mid span 

support is a concrete post. Put the shims between the concrete post and the beam. 

g. Build the beam mid span support post per the structural drawings. 

h. Grout the beam pockets around the beam with concrete. Make a simple form around the 

beam pocket. Attach to the foundation wall with a couple rimfire nails. Fill with concrete. 

Tamp down to insure concrete fully encases the beam.  
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i. Glue the beam shims in place. Using a very generous amount of construction adhesive, fill 

the area around the shims at the beam ends and at the center support. After this adhesive 

dries, it will hold these shims from shifting over time and load.  

5. Set mudsills for garage. 

a. The front garage wall has special issues. There is typically 3 or 4 trimmer and king studs 

around the garage door. The bottom plate of the garage walls sits directly on the mudsill. 

Frequently, the foundation workers set the bolts where this 3 or 4 pack of trimmers and 

kings will land. So, frequently, it is necessary to cut off these bolts and add expanding bolts 

more toward the center of these short walls.   
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Safety 
 

If you have to use the table saw to rip, be sure an experienced person leads the effort and that there are at least 3 

people involved. One at the saw, one supporting at the in end and one supporting at the out end. 

 
76 Fall  Clumsy getting into and out of 

crawlspace foundation 
You have to climb up one side of the foundation, pivot 
at the top and climb down the other side. Never jump. 
Never walk on the top of the foundation or beam. 
Always use the 2-sided 7 ft adjustable step ladder. Set 
it straddling the foundation wall.  

 

28 Hazardous 
Material 

Silica dust during hammer 
drilling of holes for 
foundation expansion bolts 

Do not blow concrete dust away from hole. Keep 
your head away from the drilling area. Brush the 
concrete dust away from yourself 

 

45 Struck By Rimfire nailer powerful 
enough to penetrate most 
material 

Safety Glasses Required 
 
Risk is that rimfire nail is propelled by a powder 
charge (like used in a gun). This is far more 
powerful than any other nail gun we use. A 
rimfire nail could blow right through wood walls 
or floors and strike someone quite some distance 
away.   
 
Brief the team that rimfire is to fired only if set 
against wood that is directly against steel or 
concrete 

 

46 Struck By Power tools sawdust or other 
objects shot toward eyes 

Safety Glasses required with any power tools 
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47 Tools - Hand 
and Power 

Circular Saw - wood propped 
between 2 supports, cut in 
the middle, blade is pinched, 
kickback causes injury 

When using a circular saw, short end of the cut is 
left to fall away. Do not make a cut in-between 2 
supported ends. If someone is holding the drop-
away end, he/she must lightly support it, letting 
it sag as the cut is made 
 
No cutting with wood propped over a worker’s 
foot or supported by hand. 

 

48 Tools - Hand 
and Power 

Circular Saw - arms, legs etc 
too close to cut 

Common practice among carpenters is to 
support the cut with their foot. This is not 
accepted practice at Habitat. Cut to be done on 
saw horses or otherwise supported away from 
body 

 

65 Power 
Tools 

The table saw is, arguably, 
the most dangerous power 
tool on site. It is very easy to 
get your fingers too close to 
the blade, especially when 
ripping small pieces. 

1) On large sheets, always use a minimum 
of 3 people – one guiding lumber against 
fence, one helping with in-feed and one 
helping with out-feed.  
 
2) on small pieces, always use a push stick. 
Never have fingers closer than 6 inches to 
blade.  
 
3) Run blade at its lowest height adequate 
to cut your material. 
 

 

51 Tools - Hand 
and Power 

Defective or dull power tool Red tag defective or dull tools. Do not put back 
such tools back in the POD exposing some other 
worker to the same risk. 
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52 Tools - Hand 
and Power 

Laser in laser-leveler could 
injure someone's eyes 

Our laser is a class 3R. Per the standards, a class 3R 
presents minimal risk to users. Users should not look 
directly at the laser beam. The elevation should be set 
so that it is above or below eye level - thus reducing 
the chance of directly looking at the beam. We should 
turn off the laser when we are not specifically using it.  

 

I have heard and understood the briefings on how to use the tools required for this activity. I have heard 

and understood the methods we use to do this activity 

Date ___________________________ 

_________________ Instructor  Name    _________________________ Signature 

_________________________ Name    _________________________ Signature 
 


