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Copyrigitt 2003

GLOSSARY OF TERMS

As-Built Condition — A basement wall with NO DEFECTS as constructed immediately
following either installation of the concrete masonry or poured concrete wall before backfilling,
The wall can be said to have no defects if the corners and/or the walls were constructed out of
plumb with no cracks or movement. Additionally, the wall is not defective if repair has been
done 10 years or more prior to the time of inspection and there are no cracks or movement.
Shrinkage cracks with no movement of the wall are not considered a structural defect.
Measurement of a wall is done by averaging the measurements of both corners compared to the
measurement at the center of the wall.

Backfill - Material used to fill in an excavation.

Bleeders — Concrete or plastic pipe that is installed through the footing or foundation wall to
allow transfer of water from the exterior drain tile to the interior drain tile.

Concrete Block — Concrete masonry unit used in basement wall construction. Concrete block is
commonly used in nominal 8”, 10” or 12” widths and is typically 8 tall by 16” long with 2 open
cells in the block. The concrete blocks are stacked with alternating vertical joints using mortar
between the joints to hold the block together.

Downspout — Aluminum or galvanized steel pipe that directs water collected in the rain gutters
down to the ground and away from the building

Drain Tile (Interior or Exterior) — Concrete or plastic perforated pipe used underground to
collect water and direct it to the sump crock. Exterior drain tile is placed on the outside of the
building at the elevation of, or on top of the footing, consistent with existing conditions. Interior
drain tile is placed around the inside perimeter of the building just below the floor slab. Drain
tile is encased in clear aggregate to allow for water drainage to the pipe.

Drain Tile Test — A test of the function of the interior drain tile. The drain tile test is performed
by: cutting through the floor slab to access the drain tile, flushing water into the drain tile and
observing the amount of water entering the sump crock. A diminished water flow indicates a
plugged or crushed drain tile. (See Appendix C)

Efflorescence (Scale Stains) ~ White mineral deposits showing on face of masonty due to water
leaching through the masonry to the dry surface,

Epoxy - Material used to repair cracks in concrete or masonry. Epoxy is a material that can be
injected into wall cracks and when cured forms a very strong bond with the base material.
Epoxy can be used for the structural repair of walls.

Expansive Clay Soils - Expansive soils contain minerals that are capable of absorbing water,
which enables the soils to increase in volume. Expansions of ten percent or more are common.
This change in volume can exert force on a building or other structure causing substantial
damage.

Grade — Reference to the pitch of the exterior ground surface adjacent to the building.
Horizontal Cracks — Usually associated with bowing or displacement of masonry walls that are
not plumb vertically and/or horizontally.

Laser Level — Instrument, which emits a beam of light on a certain horizontal or vertical plane.
This plane can be used to measure deflection and/or movement of an adjacent plane.

Level — Instrument used for measuring the piane of a vertical or horizontal surface,

Palmer Valve — Stormwater discharge valve typically located in the side wall of the floor drain,
designed to prevent back{low of sanitary sewer into stormwater system.
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Pilaster — A projection of masonry or a filled cell area of masonry for the purpose of bearing
concentrated loads or to stiffen the wall against lateral forces.

Plumb Line — Tool for measuring wall deflection consisting of a weight and string. The string is
attached at the top of the wall and the weight is at the end of the string located near the floor
providing a straight vertical reference line. Measurements are taken from the string to the wall to
determine the amount of horizontal deflection in the wall. .

Polyurethane — Material that can be injected into wall cracks to prevent water leakage.
Polyurethane should not be used for the structural repair of walls,

Poured Walls — Solid concrete walls that are constructed by setting concrete wall forms,
installing steel reinforcing bars and pouring concrete into the forms to create a wall.

Radon Gas — Odorless and colorless slightly radioactive gas that can seep into basements
through floor or wall cracks. At certain concentrations Radon Gas is considered a health hazard.
For more information on Radon Gas, refer to www.epa.gov/radon

Seepage — Water infiltration through masonry walls or floor slab. Seepage is evidenced by damp
or wet masonry walls or concrete floor and is an indication that the basement drainage system is
overloaded or not functioning correctly.

Spud Pipe -- Steel pipe, 3/4” to 17 diameter that is driven into the soil around the perimeter of
the building. Water is injected into the soil thru the pipe just above the elevation of the drain tile
to test the function of the drain tile.

Steel Restraints — Wall reinforcing used to prevent further movement in basement walls. Steel
restraints are typically composed of steel tubes placed vertically against the basement walls at a
32” or 48” spacing.

Step Cracks — Cracks in masonry walls that follow the vertical and horizontal joints in the
masonry in a stepped fashion. Step cracks can be due to horizontal wall deflection, foundation
settlement or shrinkage of concrete masonry.

Stone Backfill — Clear crushed aggregate 3/4” to 1”7 diameter used to backfill excavations.
Stone backfill allows for water to migrate easily towards the drain tile located at the basement
footing elevation. Additionally, stone backfill will have minimal settlement around the perimeter
of the building after backfilling.

Sump Crock - Concrete, steel or plastic basin placed below the floor slab in the lowest area of
the building for collecting water from drain tile. Top rim to extend minimum 17 above floor,
Sump Pump ~ Submersible or upright pump located in sump crock to pump water out and away
from the building,

Tuckpoeint — Term used for the repair of cracks that occur in the joints in masonry walls.
Tuckpointing involves the removal and replacement of the mortar between masonry units where
cracking along the joints has occurred.

Wall Drainage Board — One piece corrugated or ribbed plastic panel that is placed to form an
angle on top of the wall footing and against the masonry wall. The panel extends a minimum of
1 above the floor slab elevation. The wall drainage board is used to drain water from the cores
of concrete masonry walls to the interior drain tile. (See Appendix C for product listing)

Wall Deflection — The amount ot horizontal movement in a basement wall at any given location
with respect to its vertical plane.

Wall Irregularities - Masonry wall corners or areas in the wall that have thickened sections.
Examples of wall irregularities include foundations for masonry fireplaces and wall pilasters.
Wall Slide (Base Sheay) —~ Horizontal movement of basement wall, usually occurring at the
bottom section of the wall.
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1. CONDITION: Wet walls / No leakage on floor (NO DISPLACEMENT)

Characteristics:

Water spots on walls, wet walls, walls periodically dry up usually leaving scale
stains, efflorescence, or mildew. Damp spots either high or low on wall. No
major cracks or bowing. No significant block deterioration or displacement. No
leaning of walls. No movement in footing.

Testing:

1.

2.

Check palmer valve or sump pump for correct operation. Check with local
jurisdiction if repair of palmer valve is permitted (per local requirements).
Break open floor, test interior drain tile for correct flow to palmer valve, or
sump pump. See Appendix C.

Use water spud pipe, inserted along outside wall to exterior drain tile, to
introduce water to check exterior drain tile operation.

Check for proper grade away from exterior walls and adequate gutters &
downspouts.

Standard Repairs:

1.

2.

Extend downspouts, improve grade by increasing pitch away from
buildings to the greatest extent possible.

Install, replace, or repair sump pump. Sump pump must meet State and
local Plumbing and Electrical Code. -

Replace some or all of interior drain tile as necessary, drain first block into
interior drain tile using an approved one-piece wall drainage board that
provides water passage and lateral support to first course of block. Wall
drainage board to be 1" minimum higher than floor. Use a wall drainage
board that can be caulked for retarding radon migration. Install to
manufactures specifications. See Appendix B & C,

In some cases it may be necessary to excavate to footing, seal wall, clean
out bleeders, replace exterior drain tile, backfill to within 12-18” of grade
with clear stone backfill. See Appendix A..

Maintenance After Repair:

1.
2.

Keep downspouts extended.
Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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2. CONDITION: Water leakage at wall/floor joint

Characteristics:

Signs of water leakage to a maximum of TWO courses high. Water puddles or
streams during or after heavy rains. Walls often have wet or damp areas, presence
of mildew or efflorescence. Walls show no cracking, bowing or displacement.

Testing:

1. Check palmer valve or sump pump for correct operation. Check with local
jurisdiction if palmer valve is permitted (per local requirements).

2. Break open floor, test interior drain tile for correct flow. See Appendix C.

3. Use water spud pipe, inserted along outside wall to exterior drain tile, to
introduce water to check exterior drain tile operation.

4. Check for proper grade away from exterior walls and adequate gutters &
downspouts.

Standard Repairs:

1. Extend downspouts, improve grade by increasing pitch away from
buildings to the greatest extent possible.

2. Install, replace, or repair sump pump. Sump pump must meet State and
local Plumbing and Electrical Code.

3. Replace some or all of interior drain tile as necessary, drain first block into

interior drain tile using an approved one-piece wall drainage board that
provides water passage and lateral support to first course of block. Wall
drainage board to be 1™ minimum higher than floor. Use a wall drainage
board that can be caulked for retarding radon migration. Install to
manufactures specifications. See Appendix B & C.

4, In some cases, it may be necessary to excavate to footing, seal wall, clean
out bleeders, replace exterior drain tile, backfill to within 12-18” of grade
with clear stone backfill. See Appendix A.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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3. CONDITION: Water leakage above wall base

Characteristics:

Signs of water leakage appear in the middle to upper wall section. Water puddles
or streams during or after heavy rains. Walls often have wet or damp areas,
presence of mildew or efflorescence. Walls show no cracking, bowing or
displacement.

Testing:

1.

Check palmer valve or sump pump for correct operation. Check with local
jurisdiction if palmer valve is permitted (per local requirements).

2. Break open floor, test interior drain tile for correct flow. See Appendix C.

3. Use water spud pipe, inserted along outside wall to exterior drain tile, to
introduce water to check exterior drain tile operation,

4. Check for proper grade away from exterior walls and adequate gutters &
downspouts.

Standard Repairs:

L. Extend downspouts, improve grade by increasing pitch away from
buildings to the greatest extent possible.

2. Install, replace or repair sump pump. Sump pump must meet State and
local Plumbing and Electrical Code.

3, Replace some or all of interior drain tile as necessary, drain first block into
interior drain tile using an approved one-piece wall drainage board that
provides water passage and lateral support to first course of block. Wall
drainage board to be 1” minimum higher than floor. Use a wall drainage
board that can be caulked for retarding radon migration. Install to
manufactures specifications. See Appendix B & C.

4, Excavate, seal wall, clean out bleeders and test interior drain tile for correct

flow, replace exterior drain tile, backfill to within 12-18” of grade with
clear stone backfill. See Appendix A.

Maintenance After Repair:

1.
2.

Keep downspouts extended.
Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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4. CONDITION: Water seepage through floor slab

Characteristics:

Water seepage occurs through cracks in the floor slab, away from the basement
walls, causing discoloration and dampness.

Testing:

1. Break open floor at site of leakage.

2. Check for defective sump pump or stuck palmer valve (if present). Check
with local jurisdiction if palmer valve is permitted (per local requirements).

3. Check for interior drain tile presence and perform interior drain tile test.
See Appendix C.

4, Check sewer system for proper drainage.

Standard Repairs:

1. Remove floor along leak areas.

IF NO DRAIN TILE: Dig out substrate. Install drain tile and approved
drainage system, embed in filtering stone, install sump crock and pump (if
required), replace floor removed. Sce Appendix B.

IF DRAIN TILE FOUND: Replace as needed, interior drain tile to
provide correct drainage to sump or palmer valve. See appendix B.

IF LEAK NOT ALONG WALL: Install additional interior drain tile
lateral for drainage and connect to interior wall perimeter drain tile.

2. Install, replace, or repair sump pump. Sump pump must meet State and
local Plumbing and Electrical Code.
3. Replace some or all of interior drain tile as necessary, drain first block into

interior drain tile using an approved one-picce wall drainage board that
provides water passage and lateral support to first course of block. Wall
drainage board to be 1” minimum higher than floor. Use a wall drainage
board that can be caulked for retarding radon migration. Install to
manufacturers specifications. See Appendix B & C.

Maintenance After Repair:

I Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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5. CONDITION: High Water Table

Characteristics:

Significant amounts of water continuously flows into the sump crock or seepage occurs
thru cracks in the basement floor for extended periods of time, either seasonally or
continuously throughout the year. This condition occurs during periods when there have
been no recent major rain events or snow melts.

The following conditions may be indicative of a high water table:

1} Water enters a sump crock and overflows the crock while the pumps continue to
operate normally due to lack of pump capacity.

2) There are ponds, streams, lakes or standing water in the vicinity of the house
where the surface elevation of the water is higher than the drain tile elevation.

3) There is standing water in areas around the house during dry periods.

4) Water comes up through basement floor cracks even though sump pumps are
operating properly.

5) The basement floor slab is deflected upward toward the center of the basement due
to hydrostatic pressure.

6) An adjacent structure has been determined to have a high water table problem

High water table determination is subjective based upon accurate history received from
the home owner. Weather conditions at the time of inspection, particularly during dry
periods, may conceal a high water table condition. It is possible that during periods of
extreme rainfall or snow melt a basement may falsely appear to have a high water table
problem.

Testing

Examples of testing for High Water Table may include:

1) Soil borings and installation of monitoring wells at the property to determine the
soil types and water table elevations,

2} Test pit excavation and analysis by a soils engineer to examine the soil for
evidence of a seasonal high water table elevation.

3) Survey of the elevations of nearby bodies of water to compare to the elevation of
basement floor.

4) Research of municipal or other test wells in the vicinity that can be checked for
water table levels.

5) Study of sources of storm water infiltration that may be affecting water table
elevations.
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Repairs

Site Specific Engineering is required when there is conclusive evidence of a high water
table.

Typical repairs may include:

1. Installation of properly sized interior or exterior pumps and discharge

piping with backup power and alarm systems

Repair or remove and replace floors damaged by bulging or cracking

Waterproof walls and floors

Establish proper grading for storm water control around property

Replacement or addition of drain tiles to allow for proper flow of water to

sump pumps.

6. Raise the elevation of the basement floor or lift the house to move the drain
tile system above the seasonal high water table elevation.

Maintenance After Repait:

1. Make sure sump pump discharges are free flowing,
2. Service backup battery and/or generator.
3. Rotate/replace sump pumps to prevent failure.

SITE SPECIFIC ENGINEERING REQUIRED
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6. CONDITION: Leaning or bowed walls / Wall deflection less than one inch
(NO MOVEMENT)
Characteristics:

One or more walls are bowed or leaning, with no signs of current or recent

movement. The total amount of wall deflection is less than one inch from the

original wall construction. Water seepage may be present at the floor line. Cracks

have been patched or tuckpointed 10 years or more in the past’, with no sign of

recent painting or patching. Owner indicates no observation of change in crack -
appearance or width. There may be evidence of prior wall repair/reinforcing or

the walls could have been constructed out of plumb,

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Do nothing; advise owner to monitor for further movement.

Optional Repairs:

1. Reinforce with recommended engineered steel support restraints every 36
to 50” on center, along bowed or leaning wall without excavating, grout
behind supports. See Wall Reinforcement Design and Details. Appendix
A & AA.

2. Excavate; straighten as best as possible. Reinforce with recommended
engineered steel beam restraints. Reseal wall. Clean out bleeders and test
interior drain tile for correct flow, replace exterior drain tile, backfill to
within 12-18” of grade with clear stone backfill. See appendix A & AA.

3. Replace any defective interior drain tile to provide adequate drainage to
sump or sewer system. See Appendix B & C.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED

" Evidence of work performed 10 years or more prior to date of inspection include: past work orders, old paint —
peeled or discolored, dated photographs, past inspection reports, other evidence of work performed prior to 10 years,
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7. CONDITION: Wall step cracks with no displacement

Characteristics:

Appearance of cracks that follow the block joints in a diagonal fashion (step
cracks). Many step cracks occur at the edge of windows or wall openings. There
is no evidence of wall displacement, bowing or water leakage. Step cracks can be
associated with minor foundation settlement or shrinkage of the concrete masonry
wall. Under this condition there are no continuous horizontal wall cracks, water
leakage or displacement.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment,

Standard Repairs:

1. Tuckpoint the visible cracks and recommend to owner to monitor for
further movement.

2. If the crack exceeds 1/4” width, consult engineer for site-specific
engineering.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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8. CONDITION: Leaning or bowed walls / Wall deflection less than one inch
(SOME MOVEMENT)

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent movement
within the past 10 years. Wall cracks are less than 1/4” wide. The total amount of
wall deflection is less than one inch from the as-built condition of the original wall
construction. Water seepage may be present at the floor line. Previously repaired
wall cracks show signs of continued cracking. Horizontal wall cracks are usually
associated with bowing and may open and close with the seasons, Vertical or step
wall cracks are usuvally associated with leaning walls or wall bowing adjacent to
wall irregularities. There is no indication of settlement of the wall footings.

Testing:

Six foot level or plumb line and tape measure to check wall alignment,
Transit or laser level to check wall alignment.

Standard Repairs:

1. Reinforce with engineered steel support restraints every 36 to 50” on center
along bowed or leaning wall without excavating, grout behind supports.
See Wall Reinforcement and Design. Appendix AA.

Optional Repairs:

1. Excavate; straighten as best as possible. Reinforce with recommended
engincered steel restraints, Reseal wall. Clean out bleeders and test
interior drain tile for correct flow, replace exterior drain tile, backfill to
within 12-18” of grade with clear stone backfill. See Appendix A & AA.

2. If bowing or leaning is in conjunction with wet walls or seepage, include
previous repairs and testing. See Appendix B & C.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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9, CONDITION: Leaning or bowed walls / Wall deflection one inch or more
(SIGNIFICANT MOVEMENT)

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent
movement. Wall cracks may be greater than 1/4” wide. The total amount of wall
deflection is one inch or more from the as-built condition of the original wall
construction. Water seepage may be present at the floor line, Previously repaired
wall cracks show signs of continued cracking. Horizontal wall cracks are usually
associated with bowing and may open and close with the seasons. Vertical or step
wall cracks are usually associated with leaning walls or wall bowing adjacent to
wall irregularities. There is no indication of settlement of the wall footings.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Excavate; straighten as best as possible. Reinforce with recommended
enginecered steel restraints. Reseal wall. Clean out bleeders and test
interior drain tile for correct flow, replace exterior drain tile, backfill to
within 12-18” of grade with clear stone backfill. Sec Appendix A & AA.

Optional Repairs:

1. Remove and replace wall with new concrete masonry constructed and
reinforced per State of Wisconsin Uniform Dwelling Code requirements for
construction of new basement walls.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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10, CONDITION: Walls sheared at base / Wall slide less than 1/2”

Characteristics:

Wall shearing or sliding usually occurs at the second course from the bottom
block. The bottom block is anchored by the floor. Shearing, however, may occur
at any level. This condition indicates one section of the wall is sliding off the
remaining wall by less than 1/2”. There is no evidence of block face failure.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Reinforce with engineered steel support restraints every 36 to 50” on center
along bowed or leaning wall without excavating, grout behind supports.
See Wall Reinforcement and Design, Appendix AA.

Optional Repairs:

1. Excavate; straighten as best as possible. Reinforce with recommended
engineered steel restraints, Reseal wall. Clean out bleeders and test
interior drain tile for correct flow, replace exterior drain tile, backfill to
within 12-18” of grade with clear stone backfill. See Appendix A & AA.

2. If bowing or leaning is in conjunction with wet walls or seepage, include
previous repairs and testing. See Appendix B & C.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house

NO SITE SPECIFIC ENGINEERING REQUIRED
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11. CONDITION: Walls sheared at base / Wall slide 1/2” or more

Characteristics:

Wall shearing or sliding usually occurs at the second course from the bottom
block. The bottom block is anchored by the floor. Shearing, however, may occur
at any level. This condition indicates one scction of the wall is sliding off the
remaining wall by 1/2” or more. Excessive wall slide can cause failure in the
block face below and potential basement wall collapse.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Excavate along exterior building perimeter. Straighten block basement
wall as best as possible. Replace or repair damaged concrete block.
Reinforce with recommended engineered steel restraints. Reseal wall.
Clean out bleeders and test interior drain tile for correct flow, replace
exterior drain tile, and backfill to within 12-18” of grade with clear stone
backfill. See Appendix A & AA.

Optional Repairs:

1. Remove and replace wall with new concrete masonry constructed and
reinforced per State of Wisconsin Uniform Dwelling Code requirements for
construction of new basement walls.

Maintenance After Repair;

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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12.  CONDITION: Dropped, settled or rotated footing

Characteristics:

Foundation settlement is indicated by wide horizontal or step wall cracking and
cracks in the floor slab, usually adjacent to the basement wall. The wall cracks are
usually much wider than would be indicated by typical wall bowing. The wall
may be tipped in the direction of foundation settlement, with horizontal wall joints
being out of level. Door jams and windows in the building may be affected by
foundation settlement.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall and floor alignment.

Standard Repairs:

1. This repair REQUIRES SITE SPECIFIC ENGINEERING,

2. Repair usually accomplished with engineered helical pier anchors,
hydraulically driven pipe piles, drilled caissons, support pads, etc. that are
attached to the bottom of the footing.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

SITE SPECIFIC ENGINEERING REQUIRED
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13. CONDITION: Poured concrete, brick or stone walls with water leakage (NO
WALL DISPLACEMENT)

Characteristics:

Shrinkage of concrete or masonry often leads to cracks in basement walls. Poured

~concrete walls with little or no steel reinforcement are more susceptible to
shrinkage cracking. During periods of heavy rains, water leakage can occur
through cracks in the walls. Another cause of cracking in walls could be due to
excessive pressure during backfilling or winter frost.

Testing:

1. Check palmer valve or sump pump for correct operation. Check with local
Jjurisdiction if palmer valve is permitted (per local requirements).

2. Break open floor, test interior drain tile for correct flow. See Appendix C.

3. Use water spud pipe, inserted along outside wall to exterior drain tile, to
introduce water to check exterior drain tile operation.

4. Check for proper grade away from exterior walls and adequate gutters &
downspouts.

Standard Repairs:

1. Inject cracks from inside without excavating. Inject per manufacturing
specifications.

a. NON-STRUCTURAL REPAIR - polymethane injection for water
stoppage only.

2. In some cases, it may be necessary to excavate to footing, inject cracks or
fill cracks with hydraulic cement, seal wall, clean out bleeders, replace
exterior drain tile, backfill to within 12-18” of grade with clear stone
backfill. See Appendix A & B.

3. Refer to Condition #2 for additional standard repairs.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house,

NO SITE SPECIFIC ENGINEERING REQUIRED
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14, CONDITION: Poured concrete walls, leaning or bowed / wall deflection less
than 17

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent
movement. Wall cracks are less than 1/4” wide. The total amount of wall
deflection is less than one inch from the original wall construction. Water seepage
may be present at the floor line. Previously repaired wall cracks show signs of
continued cracking. Horizontal wall cracks are usually associated with bowing
and may open and close with the seasons. Diagonal wall cracks or displacement
at vertical cracks are usually associated with leaning walls or wall bowing adjacent
to wall irregularities. Vertical cracks are usually associated with shrinkage of
concrete. There is no indication of settlement of the wall footings.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Inject cracks from inside without excavating. Inject per manufacturing
specifications. :
a. STRUCTURAL REPAIR - epoxy injection for wall repair and
water stoppage.
b. NON-STRUCTURAL REPAIR - polyurethane injection for water
stoppage only.
2. If wall is leaning, secure top of wall to prevent further movement,
Additional wall reinforcement is not required. See Appendix AA for detail.
3. If wall is bowed, reinforce with recommended engineered steel restraints.
See Appendix AA.
4. If bowing or leaning is in conjunction with wet walls or seepage, refer to
previous interior drain tile repairs and testing procedures. See Appendix B
& C.

Maintenance After Repair:

1. Keep downspouts extended,
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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15.

CONDITION: Poured concrete walls, leaning or bowed / wall deflection 1”
or more

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent
movement. Wall cracks may be greater than 1/4” wide. The total amount of wall
deflection is one inch or more from the original wall construction. Water seepage
may be present at the floor line. Previously repaired wall cracks show signs of
continued cracking. Horizontal wall cracks are usually associated with bowing
and may open and close with the seasons. Diagonal wall cracks or displacement at
vertical cracks are usually associated with leaning walls or wall bowing adjacent
to wall irregularities. Vertical cracks are usually associated with shrinkage of
concrete. There is no indication of settlement of the wall footings.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

L. Excavate, straighten as best as possible. Reinforce with recommended
engineered steel restraints. Reseal wall. Clean out bleeders and test interior
drain tile for correct flow, replace exterior drain tile, backfill trench to
within 12-18” of grade with clear stone backfill. See Appendix A & AA.

2. Inject cracks or seal cracks with hydraulic cement in accordance with
manufacturer specifications.
3. If bowing or leaning is in conjunction with floor seepage, refer to previous

interior drain tile repairs and testing procedures. See Appendix B & C.

Maintenance After Repair:

L. Keep downspouts extended.
2, Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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16.

CONDITION: Brick walls leaning or bowed / wall deflection less than 1”

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent
movement. Wall cracks are less than 1/4” wide. The total amount of wall
deflection is less than one inch from the as-built condition of the the original wall
construction. Water seepage may be present at the floor line. Previously repaired
wall cracks show signs of continued cracking. Horizontal wall cracks are usually
associated with bowing and may open and close with the seasons. Vertical wall
cracks are usually associated with leaning walls or wall bowing adjacent to wall
irregularities. Brick is in good structural condition with no sign of excessive
deterioration. There is no indication of settlement of the wall footings.

Testing:
Six foot level or plumb line and tape measure to check wall alignment.

Transit or laser level to check wall alignment.

Standard Repairs:

1. Reinforce with engineered steel support restraints up to 36” max. on center
spacing along bowed or leaning wall without excavating, grout behind
supports. See Wall Reinforcement and Design. Appendix AA.

Optional Repairs:

2. Excavate; straighten as best as possible. Reinforce with engineered steel
restraints up to 36” max. on center spacing Reseal wall. Clean out bleeders
and test interior drain tile for correct flow, replace exterior drain tile,
backfill to within 12-18” of grade with clear stone backfill. See Appendix

A & AA.

3. If bowing or leaning is in conjunction with wet walls or seepage, include
previous repairs and testing. See Appendix B & C.

4. Remove and replace brick wall with new concrete masonry constructed and

reinforced per State of Wisconsin Uniform Dwelling Code requirements for
construction of new basement walls.

Maintenance Afier Repair;

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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17. CONDITION: Brick walls leaning or bowed / wall deflection 1” or more

Characteristics:

One or more walls are bowed or leaning, with signs of current or recent
movement. Wall cracks may be greater than 1/4” wide. The total amount of wall
deflection is one inch or more from the as-built condition of the original wall
construction. Water seepage may be present at the floor line. Previously repaired
wall cracks show signs of continued cracking. Horizontal wall cracks are usually
associated with bowing and may open and close with the seasons. Vertical wall
cracks are usually associated with leaning walls or wall bowing adjacent to wall
irregularities. Brick may be in poor structural condition with signs of excessive
deterioration. There is no indication of settlement of the wall footings.

Testing:

Six foot level or plumb line and tape measure to check wall alignment.
Transit or laser level to check wall alignment.

Standard Repairs:

1. Excavate, straighten as best as possible. Reinforce with recommended
engineered steel restraints up to 36” max. on center spacing. Reseal wall.
Clean out bleeders and test interior drain tile for correct flow, replace
exterior drain tile, backfill trench to within 12-18” of grade with clear stone
backfill. See Appendix A & AA.

2. Remove and replace brick wall with new concrete masonry constructed and
reinforced per State of Wisconsin Uniform Dwelling Code requirements for
construction of new basement walls.

3. If bowing or leaning is in conjunction with floor seepage, refer to previous
interior drain tile repairs and testing procedures. See Appendix B & C.

Maintenance After Repair:

1. Keep downspouts extended.
2. Maintain positive pitch of grade away from house.

NO SITE SPECIFIC ENGINEERING REQUIRED
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SITE SPECIFIC ENGINEERING IS REQUIRED FOR ANY REINFORCEMENT
- OF BASEMENT WALLS WHERE CONDITIONS DO NOT CONFORM TO THE
STANDARDS OF THIS DOCUMENT

A SITE SPECIFIC ENGINEERING REPORT IS REQUIRED TO BE
SUBMITTED AS PART OF THE PERMIT APPLICATION FOR FOUNDATION
REPAIR (SEE APPENDIX E)

A list of alternative repair methods requiring Site Specific Engineering is as follows:

e Internal core filling with concrete and steel reinforcing bars

o Installation of an exterior grade beam

* Retention anchors installed outside the foundation wall with wall plates
secured to the inside of the wall

¢ Construction of additional masonry pilasters on inside or outside of wall

¢ Installation of an carbon fiber and epoxy reinforcing on inside or outside of
wall

» Any walls needing repair with height greater than 8°-2”

e Any walls needing repair where expansive clay soils are suspected (Soils
Engineer required to verify soil conditions)

s Any wall repair using adjustable braces used to move basement walls without
excavation.

¢ Any structural repair of stone foundation walls other than replacement with
new walls constructed per State of Wisconsin Uniform Dwelling Code
requirements for new construction.

* Any other methods or materials used for foundation repair not listed in the
WAFRP Standards

SITE, SPECIFIC ENGINEERING IS NOT REQUIRED FOR ANY FOUNDATION
REPAIR PRODUCT OR METHOD THAT HAS A WISCONSIN BUILDING PRODUCT
EVALUATION APPROVAL (PER THE CONDITIONS LISTED IN THE APPROVAL
LETTER) ALONG WITH APPROVAL OF WAFRP AND THE BUILDING
INSPECTORS ASSOCIATION OF SOUTHEAST WISCONSIN. (SEE APPENDIX C)

DISCLAIMER: Jendusa Design & Engineering, Inc., Wisconsin Association of Foundation
Repair Professionals (WAFRP), Building Inspectors Association of Southeast Wisconsin and
anyone associated with Jendusa Design & Engineering, Inc. and WAFRP assumes no liability,
damages, or claims arising from any use of the engineering details and specifications, repair
recommendations and procedures listed in this Best Management Standard for Basement Repair.
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APPENDIX A

PROCEDURE FOR WALL REPAIR INCLUDING: EXCAVATION,
WATERPROOFING & REINFORCEMENT

Excavate a trench on the exterior wall from grade to the top of the footing,
Haul all excavated clay to an approved landfill.
Attempt to flush out all bleeders found on exterior footing to sump pump or palmer valve
system. Check with local jurisdiction if palmer valve is permitted (per local requirements).
Flush inside drain tile to sump pump or palmer valve, if applicable, on affected wall.
Set jacks on the inside of the excavated walls and straighten the walls to the original position,
or as close as possible.
Identify structurally damaged concrete block (exterior and interior). Replace block, or repair
with approved epoxy material, or fill block solid with concrete grout.
Repair all mortar joint cracks on outside of wall with TYPE M masonry cement. Seal coat
all excavated walls from the footing to grade with approved below-grade damp proofing
material installed per manufacturer’s specifications.
Replace all removed drain tile on excavated wall with “ADS” polypropylene/PVC or UDC
approved drain tile.
Backfill trench with clear crushed aggregate per specification below to within 12 to 18 inches
tfrom finish grade at all grass/dirt areas.

¢ 100% of the aggregate shall pass a 1-inch sieve.

¢ 90-100% of the aggregate shall pass a %-inch sieve,

¢ 0-55% of the agpregate shall pass a %-inch sieve.

s 0-5% of the aggregate shall pass a #8 sieve.
Install a below grade geotextile filter fabric with minimum 6 oz. density on top of stone
backfill at all grass/dirt areas to prevent dirt contamination of the clear stone due to water
filtration to exterior drain tile.
Finish backfilling trench areas with impervious fill sloped as best as possible away from the
foundation to within 6” of ground surface, place topsoil or landscaping material to match
existing finish grade height.  Finished grade should be pitched at a minimum slope of %4
per foot away from building for a minimum distance of 10°-0”, It is recommended to
maintain grade 6” below wood framing if possible. If proper grading is not possible, inform
owner of condition & recommend proper landscaping with appropriate water control
measures,
Reinforce all excavated walls with steel reinforcing columns. (See Appendix AA regarding
reinforcement for size, spacing, and attachment details) Grout between steel columns and
wall with a non-shrink grout to account for wall irregularities and displacement.
Extend wall reinforcement beam I space in each direction beyond damaged section of wall.
Tuckpoint all interior mortar joint cracks on all walls that are repaired.
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APPENDIX B

PROCEDURE FOR INTERIOR DRAIN TILE REPAIR WITHOUT
EXCAVATION (See also Appendix C regarding drain tile testing standards)

Remove floor along wall area (12” to 18” wide) to be repaired to allow replacement of

interior drain tile.

NOTE: Depending on the exterior ground pressure against the wall, bracing of the bottom
1/3 of the wall may be required to prevent the first course from moving after the
floor has been removed.

Remove existing drain tile and flush with water to sump crock or palmer valve. Check for

correct drainage. Check with local jurisdiction if palmer valve is permitted (per local

requirements).

Replace drain tile at floor removal area with 3" min interior diameter perforated corrugated

polypropylene/ PVC or UDC approved drain tile and encase new tile with clear %" diameter

filtering stone.

Drill one (3/4 to 1 inch) drainage hole into the bottom of first course per core, under floor

line, for block drainage. Holes shall be cleared for proper drainage,

Wall drainage board shall be a one-piece unit. Wall drainage board to be installed at least 1”

minimum higher than finish floor height and against first course to assure unrestricted

passage of water flow. The wall drainage board MUST provide lateral support to first block
and cannot have more than a 3/8” gap on vertical rise against block. Wall drainage board
must be able to be sealed off to provide radon mitigation if necessary.

Test wall drainage board: Drill holes at the third to fourth block above the footing and every

3 to 4 feet horizontally for the entire wall where possible. Flush wall with water by inserting

hose into injection holes. Check for unobstructed flow to wall drainage board by observing

water flow at the base of the wall.

Replace floor where removed. Minimum thickness not to be less than 2” thick or at least as

thick as what was originally in place.

If floor is ramped, to obtain minimum floor thickness the original floor must be removed a

distance of 24” from the basement wall.

Site specific engineering is required for conditions that vary from these standards.
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APPENDIX C

DRAIN TILE TEST STANDARDS

PURPOSE

The purpose of a drain tile test is to determine whether drain tile replacement is warranted and if
s0, how much drain tile needs replacing. These are the minimum standards for a drain tile test. A
foundation repair contractor or foundation consultant can exceed these standards but never do
less than the listed minimum standards.

CONDITIONS THAT MAY WARRANT A DRAIN TILE TEST

Leakage/seepage on floor

Wet/damp wall blocks near floor

Staining/efflorescence on wall blocks near floor

Iron ochre, tree roots, or mineral/caleium deposits in sump crock or at palmer valve.
Wetness around floor cracks.

Not all conditions shall warrant a drain tile test

LOCATION, SIZE AND NUMBER OF TEST HOLES

The foundation repair contractor or foundation consultant should open a minimum of
3 holes to test interior tiles
Each interior hole should be at least 12” x 12”
The ideal location of interior test holes should be:
» In or near corners
» At sites where home owner noted leakage
» Directly under windows (location of bleeders)
The exterior drain tile test depth is recommended to be within 1-foot above the
exterior drain tile. This test is also referred as an outside “spud test™.
An outside drain tile test is warranted if blockage of outside drain tile is suspected to
be clogged due to signs of leakage.
Test four feet from bleeder if location is known.
At least two test spud sites are recommended per wall(s) in question.

TEST PROCEDURES

Homeowner should remove personal property at all test site locations
Open hole in floor, expose inside of drain tile

Inspect drain tile to determine degree of obstruction if any

Introduce water into hole to determine if it drains
Insert running hose into drain tile in both directions if possible to point of blockage
Clean out bleeders, if found

Insert running hose in bleeders to determine disbursement to exterior tile

Check functionality of palmer valve or sump crock
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» Drill at least (1) hole in block, where floor is opened up at a wet area in question, on
inside to check if wall is holding water.

EVALUATION OF NEED FOR REPAIR

Based upon test results foundation repair contractor or foundation consultant should
consider:

Degree of blockage (less than 30% marginal, more than 50% serious)
Amount of water sitting in tile

Condition of drain tile itself

Actual water flow through inside tile

Seasonal conditions

Ground water levels at time

Special situations (ochre, roots, mineral deposits)

History and pattern of leakage from homeowner, if available
Water leakage out of blocks

Spacing and placement of cement drain tile

Material around drain tile

Note: Ifadry season prevails and/or there is at least 2 to 4 inches of clear gravel under

the floor, the use of an air compressor is recommended to be used with water to get
water to flow from test hole to test hole.

Due to the severity of the leak, an optional spud test may be recommended to test the
outside tile.

REPORT TO HOMEOWNER:

Drain tile evaluation requires rendering an opinion and reasonable minds may differ
Foundation repair contractor or foundation consultant shall report arcas of blockage
and specify what sections of drain tile need repair in writing with a diagram
Foundation repair contractor or foundation consultant shall not misrepresent
condition of drain tile for purposes of persuading homeowners to purchase repairs
Foundation repair contractor or foundation consultant may give homeowner option of
replacing more drain tile than is necessary after explaining present conditions

REPAIR OF HOLE

Remove debris, damaged tile and old stone

Replace drain tile in hole with 3” interior diameter perforated corrugated
polypropylene drain tile (or Wisconsin Uniform Dwelling Code compliant)

Install approved drainage board on side of hole

Encase new tile with %7 diameter filtering stone

Close hole with new cement unless homeowner elects to leave open for further
inspection

In the event homeowner elects to leave hole open, foundation repair contractor or
foundation consultant shall warn homeowner of risk of injury and possible flooding

27 3/26/2003
rev. 06/13/2012



*  Maximum of 3/8” open joint along top of wall board for placement of sealant for
radon mitigation

PROHIBITED PRACTICES

* A foundation repair contractor or foundation consultant shall not create blockage in
drain tile to cause test to fail

* A foundation repair contractor or foundation consultant shall not inform homeowner
that open drain tile need replacement because they were placed too tight together or
aren’t perfectly sloped

* A foundation repair contractor or foundation consultant shall not make any material
misrepresentations
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Appendix D

Approved Drainage Board Products:

1,

Floor Edging, Manufactured by Masonry Technology Incorporated.

2. SHAD, drainage product

Additional wall drainage board products may be used meeting the following specifications:

Manufactured as | piece construction vertical and horizontal

Minimum 8” horizontal leg with optional extension with no restriction of water flow
Designed to provide proper lateral support of 1* course from solid material and concrete
in contact with the exterior wall

Minimum of 17 extension above finished floor

Maximum of 3/8” open joint along top of wall board for placement of sealant for radon
mitigation

Approved Structural Repair Products:

1.

EFP Foundation Repair Braces, Manufactured by Engineered Foundation Products,
Inc.

Use of any foundation repair product not specifically approved for use in the WAFRP Standards
must obtain approval from WAFRP and the Building Inspectors Association of Southeastern
Wisconsin.

Contact a WAFRP representative at (262) 827-5008 for information of how to submit a product
for approval.
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Appendix E
- i E i TR

[] Residential Inspection [ ] Commercial Inspection

Visited Site [ ] Yes [ ] No Date Time

Temperature Weather Conditions 1Dy [ ] Rain [ ] Snow
Site Conditions

Building Address

Building Description Age

Areas Inspected
Proper Grading [_] Yes [ ] No (Describe)
Foundation Type: [ IBlock []Poured Concrete ] Brick [ ] Stone [ ] Wood
FOUNDATION CONDITIONS

Walls Out of Plumb |:] Yes [ |No  Walls Settled [:l Yes [_]No Explain Below
Condition: (T) Tipped (D) Displaced (Bowed) (B) Base Shear (SC) Step Crack
(HC) Horizontal Crack (VC) Vertical Crack (DC). Diagonal Crack (S) Settled

Wall Condition & Measurement

North

South

East

West

Previous Repair [ JYes [ |No Est. Age Repair Adequate [ 1Yes [ ] No

Deseribe Prior Repair/Issues

Repairs Needed [_] Yes [ ] No (Describe)

Are Recommended Repairs per WAFRP Standards [ | Yes [ No If No: Assumed
Soil Pressure [ ] 90 pef [ ] Other Attach Soil Information & Calculations
Supervising Repairs [ | Yes [ | No

Signature

Seal
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WAFRP Standards - Appendix AA
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woti WAFRP.com
262-827-5003

BASEMENT WALL REINFORCEMENT DESIGN TABLES
(Tables based on a 90 PCF soil pressure)

WALL HEIGHT* -

UP TO 6’-10”

STEEL SIZE,
SPACING and
BLOCK SIZE

SINGLE JOIST
SIDE MOUNT

DOUBLE JOIST
Or 2x8 min. nailed
to side of joist.

SINGLE JOIST
With SADDLE

TJI JOIST

4”7 X 27X 1147
36” Max. Spacing
87, 10” or 12”

(2) 1" Dia. Bolts
See Details 2-5 on §2-A

(4) 1/2" Dia. Bolts
See Details 2-5 on $2-B

(2) 5/8" Dia. Bolts
See Details 10-13 on 54-A

~(2)1/2" Dia. Bolts

See Details 18-22 on 56

(2) 1" Dia. Bolts
See Details 6-7 on S3-A

57 X 27X 3/16”
50” Max. Spacing
16” or 127

(4) 5/8" Dia. Bolts

See Details 2-5 on S2-B

(2) 3/4" Dia. Bolts
See Details 10-13 on S4-B

(4) 1/2" Dia. Bolts
See Details 10-13 on S4-B

(2) 5/8" Dia. Bolts
See Details 18-22 on 86

(4) 5/8" Dia. Bolts

See Details 6-7 on 53-B

WALL HEIGHT* > 6’-10” UP TO 7°-6”

STEEL SIZE, SINGLE JOIST | DOUBLE JOIST | SINGLE JOIST TJ JOIST
SPACING and SIDE MOUNT | Or 2x8 min. nailed | With SADDLE

BLOCK SIZE to side of joist.

5 X 2¥X 3/16” (2) 1" Dia. Bolts

36” Max. Spacing
87,107, or 127

See Details 2-5 on 82-A

(4) 1/2" Dia. Bolts
See Details 2-5 on S2-B

(2) 5/8" Dia. Bolts
See Details 1013 on S4-A

(2) 5/8" Dia. Bolts
See Details 18-22 on S6

(2) 1" Dia. Bolts
See Details 6-7 on 53-A

6” X 27X 3/16”
50” Max, Spacing
10”, or 12”

(4) 3/4" Dia. Bolts
See Details 2-5 on 82-8

(2) 1" Dia. Bolts
See Details 10-13 on S4-A

(4) 1/2" Dia. Bolts
See Details 10-13 on S4-B

(2) 3/4" Dia. Bolts
See Details 18-22 on 56

(4) 3/4" Dia. Bolts

See Details 6-7 on S3-B

WALL HEIGHT* > 7°-6” UP TO 8’-2”

STEEL SIZL,
SPACING and
BLOCK SIZE

SINGLE JOIST
SIDE MOUNT

DOUBLE JOIST
Or 2x8 min. nailed
to side of joist.

SINGLE JOIST
With SADDLE

TJI JOIST

57 X3"X 1/4”
36” Max. Spacing
87,107, or 127

(4) 5/8" Dia. Bolts
See Details 2-5 on 82-A

(2) 3/4" Dia, Bolts
See Details 10-13 on 84-B

(4) 1/2" Dia. Bolts
See Details 10-13 on 54-B

(2) 5/8" Dia. Bolts
See Details 18-22 on 56

(4) 5/8" Dia. Bolts

Se¢ Details 6-7 on 83-B

6” X 3”X 1/4”
50” Max. Spacing
10”, or 12”

(4) 7/8" Dia. Bolts

See Pretails 2-5 on 52-B

(2) 1" Dia. Bolts
See Details £0-13 on S4-B

(4) 5/8" Dia. Bolts
See Details 10-13 on 84-B

(2) 1" Dia. Bolts
See Details 18-22 on S6

(4) 7/3" Dia. Bolts
See Details 6-7 on 83-B

*Wall Height is top of floor to bottom of joist (Field measurements can be rounded to the nearest 1/2") ie: 8"i-1/4" rounds to 9'1", 9'1-1/2" rounds to 9'27
**Botlom Anchors : Min. (2} 1/2" dia. x 7" long expansion bolts into footing

Or (2) 3/4" dia. x 4" long expansion bolts min. 3" into slab
See Pages S-5 thru S-12 for Additional Connection and Wall reinforcing Details

© 2012 Jendusa Design & Engineering, Inc.
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SPECIFICATIONS:

STEEL TUBE WALL REINFORCING @ MAX. 36" 0.C. MAY BE USED FOR &', 10", OR 12" BLOCK
WALLS AND MAX. 50" O.C. FOR 10" OR 12" BLOCK WALLS.
REINFORCING SPACING CAN BE THE AVERAGE OF TWO ADJACENT SPACES WITH A MAXIMUM
SPACING OF 50" (10" OR 12" BLOCK). FOR EXAMPLE (4'-0" + 1'-4")/2 = 2'-8" AVERAGE

SPACING

STEEL TUBE MUST HAVE MINIMUM 46KSI YIELD STRENGTH.
STEEL PLATE MUST HAVE 36KS| MINIMUM YIELD STRENGTH.

WELDING TO BE PER ASTM STANDARDS.

PRESTRESSING TUBES IS NOT ALLOWED WITHOUT PROPERLY ENGINEERED GUIDELINES.
REINFORCING GUIDELINES ALSO APPLY TO POURED CONCRETE, BRICK AND STONE WALLS OF

EQUIVALENT HEIGHT AND THICKNESS.

BOLTS AND SLEEVES TO BE ZINC PLATED CARBON STEEL OR BETTER.

NEW WOOD BLOCKING TO BE DOUG. FIR NO.2 OR BETTER.

SCREW TYPE ANCHORS CAN BE USED IN LIEU OF EXPANSION BOLTS IN ALL CASES.
ALL STRUCTURAL CALCULATIONS FOR WOOD MEMBERS PER 2009 NATIONAL DESIGN

SPECIFICATIONS FOR WCOD CONSTRUCTION (NDS).
IF PROPER GRADING IS NOT POSSIBLE, INFORM OWNER
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(2) 1" DIA,

T=u BOLT5‘7 (15} 10d NAILS @ 2" 0.C. T¢B

FOR TUBES @ 4'-2" 0.C.

T (6) 10d NAILS @ 2" O.C. 4B
/ 334 FOR TUBES @ 3'-0" O.C.
! %
» T oy o N
— ,*‘;\ﬁr/Tm"____“
SR v EXIST T
4'
R l@1 o112 FLCOR JoIST e
! i e N O L £
T el S . A T o T
| |_ ZREENF. FLOCR JOIST W/ 2X MEMBER
| NAILED TC SIDE OF TJI
g 33" LONG FCR TUBES @ 4'-2" OC
| & 19" LONG FOR TUBRES @ 3'-0' 0L,
I

PROVIDE SCLID WCOD BLCCKING
BETW. 2X REINF. MEMBER 4 TJI WEB

STEEL TUBE CCOLUMN.
DESIGN TABLES PG. 3.

@TJI CONNECTION DETAIL SIDE vIEW

SEE

340 = I'-8°

FLOOR JOIST

INSTALL 2¥8 MIN. SCLID ween
s | OBLOCKING (3) FULL JOIST
/ SPACES IN FRCM WALL

i f

BACKING PLATES.
SEE DETAIL 2/82-B

b3 >
|,— STEEL TUBE COLUMN.
1 SEE DESIGN TABLES
PG. 3L

{2) THRU BOLTS.
SEE DESIGN TABLES
FG. 31,

BASEMENT WALL

—

\Y

ITAN

2« MEMBER AT SAME DEPTH
AS TJI AND NAILED TC SIDE

SOLID WCCD BLOCKING

THAKT PLATE W/ (2)
I' DiA. THRU BOLTS
SEE DETAIL 2/52-B

\EXTG. TGH FLCOR 1OIST

MEMBER

STEEL TUBE COLUMN.
DESIGN TABLES PG. 31

SEE

@m CONNECTION DETAIL SECTION
TZ- SRR

(2) THRU BOLTS
SEE TABLE DESIGN
TABLES PG, 31
__.V‘__

( 53-8 :

PROVIDE SOLID WCOD
BLOCKING BETW. 2X
BLOCKING MEMBER ¢ TJi

WED —\

G-

4"

S R e

RS A RERRRRR]

<>/_RIM BOARDS

@TOF’ CONNECTION DETAIL

34t = -

TITLE: 2 Bolt Alt. TJI Top Connection

SHEET: S3-A, appendix AA

DRAWN: Jim Jendusa

DATE: 3/26/03

REVISION: 06/13/12

© 2012 Jendusa Design & Engineering, inc,

“/t
STEEL TUBE
COLUMN. SEE
DESIGN TABLES
PG, 31

INSTALL HORZ. 2XIC @ AREAS
WHERE HVACL DUCT PREVENTS
VERT. BLOCKING. INSTALL
VERT. BLOCKING IN ADJACENT
SPACES AS NEEDED.

2% BLCCKING MEMBFR AT SAME
DEPTH AS TJi. BLOCKED BACK
{3) JOI5TS SPACES FROM WALL

TORP CONNECTION DETAIL
E 374" = -0
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{(2) THRU BOLTS. SEE
DESIGN TABLES PG. 31

3 ROWS OF (&) 104 NAILS @ 2

3 O.C. FOR TURES @ 4'-2' 0.C.

T MIN, 3 ROWS CF (4) 10d NAILG @ 2"
" 0.C. FOR TUBES @ 3'-0' 0.C.
S4-A ] Y |

S A e

! li 1l

) xq__nfww- SSNE !
Q d‘ \l l } ' N, | \
[T ST W2
W T SN \
= [ EXST. FLCCR JOIST
o 0 .
a8 S | 4 | REINF. JOIST W/ 2X8 MIN. NAILED

REINF, TC MATCH

STEEL TUBE COLUMN.
SEE DESIGN TABLES

PG, 3l

'k

/

r

To ol

FOR
LONG

17}
X7
EXP.

3/52-

DE OF JoisT. 13" LONG
TUBES @ 4'-2' o.C. ¢ 11"
FOR TUBES @ 3'-0' O.C.

"X3" BASE PL. W/(2) ¥
OR (2) 3 X 4" LONG
BOLTS. SEE DETAIL
A.

<t

&

f\_

|
ir 7
1

EXISTING FLOOR SLAB

@cowacmcm DETAIL SIDE VIBW

374" 2 '@

REINF

ST

oc &

FLOCR

B T
lj\f\i

f
T

A,

D
™

s,

-

OF JoisT. 1B
C.& ' LoN
WA/BAmNC- FLATE.

31

3).

JIOIST W/ 2X8 MIN. NAILED TC SIDE
15" LONG FOR TUBES @ 4'-2°
3'-0" 0.C.

LONG FOR TUBES &

01T

SEE DETAIL 2/52-B
STEEL TUBE COLUMN.
SEE DESIGN TABLES
PG.
(2) THRU BOLTS.

SEE DESIGN TABLES
PG.

a

s/

BASEMENT
WALL

RIM BOARD

TOP CONNECTION DETAIL
l2 23w (-2

TITLE: 2 Bolt AH. Top Connection W/ Double Floor Joist

SHEET: S4-A, Appendix AA

DRAWN: Jim Jendusa

DATE: 3/26/03

REV

ISION: 06/13/12

© 2012 Jendusa Design & Engineering, inc,

(2) THRU BOLTS. SEE
DESIGN TABLES PG. 3.

3 ROWS OF (6) 10d NAILS @

2”

3 0.C. FOR TUBES @ 4'-2' 0.C.
e N 3 ROWS OF (4) 1¢d NAILS & 2"
m ) 0.C. FCR TUBES @ 3'-¢" 0.C.
13
s4-4 / 1y ] |
B / Y =
Nl
< Ml 3 T ]
2 o I\\ A
b <
I x N / J ,11 ' N ; \
L N v R
on ] S &
T | ) EXST. FLCOR JoIST
=n
#0S _Ee=—c0ll Al | INSTALL DOUBLE 2¢8 MIN. BLOCKING

STEEL TUBE COLUI‘”‘IN.-/

SEE DESIGN TABLES
PG. 3L

BE

TWEEN .EXST. FLOCOR JOISTS.

15"

LONG FOR TUBES @ 4'-2" OoC. 4 11"
LCNG FOR TUBES @ 3'-0" O.C.

fe Vet

@CONNECTION DETAIL SIDE WvIEW
374

4'-2" 0.C. & 11" LONG FOR TUBES & 3'-

FLCCR
oIsT EXST. FLOCR
/ —Vq._
\ {
> <
4
i
L _%7?/
<k t>/_
s

INSTALL DCUBLE 28 MIN. BLOCKING BETWEEN

JOISTS, 15" LCNG FOR TUBES @

o' o.c.

INSTALL 28 MIN. SOLID WCOD
BLOCKING (3) FULL J0I8T
SPACES IN FRCM WALL

BACKING PLATE.
SEE DETAIL 2/52-B

STEEL TUBE COLUMN.
DESIGN TABLES PG, 31

SEE

(2) THRU BOLTS. SEE
DESIGN TABLES PG. 31,

BASEMENT WaALL

RiM BOARDS

@TOP CONNECTION DETAIL

3/4' = I-@'
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SPECIFICATIONS:

STEEL TUBE WALL REINFORCING @ MAX. 36" O.C. MAY BE USED FOR 8%, 10, CR 12" BLCCK
WALLS AND MAX. 50" C.C., FOR 10" OR 12" BLOCK WALLS,

REINFORCING SPACING CAN BE THE AVERAGE OF TWO ADJACENT SPACES WITH A MAXIMUM
SPACING OF 50" (10" OR 12" BLOCK). FOR EXAMPLE (4'-0" + 1'-4")/2 = 2'-8" AVERAGE
SPACING

STEEL TUBE MUST HAVE MINIMUM 46KS1 YIELD STRENGTH.

STEEL PLATE MUST HAVE 36KSE MINIMUM TIELD STRENGTH,

WELDING TO BE PER ASTM STANDARDS.

PRESTRESSING TUBES REQUIRES SITE SPECIFIC ENGINEERING.

REINFORCING GUIDELINES ALSO APPLY TC POURED CONCRETE, BRICK AND STONE WALLS OF
EQUIVALENT HEIGHT AND THICKNESS.

BOLTS AND SLEEVES TC BE ZINC PLATED CARBON STEEL OR BETTER.

NEW WOOD BLOCKING TC BE DCUG. FIR NC.2 OR BETTER.

SCREW TYPE ANCHORS CAN BE USED IN LIEU OF EXPANSION BOLTS IN ALL CASES.

ALL STRUCTURAL CALCULATIONS FOR WCOD MEMBERS PER 2009 NATIONAL DESIGN
SPECIFICATIONS FOR WOCD CONSTRUCTION (NDS).

IF PROPER GRADING 1S NOT POSSIBLE, INFORM OWNER . EXISTING FLOOR
OF CONDITION ¢ RECOMMEND PROPER LANDSCAPING SISt
WITH APPROPRIATE WATER CONTROL MEASURES /7 —
@ ol o ! b
oo \
GRADE K L
VAV R '0'""""" ALTERNATE TOP CONNECTICN
$¢‘$&?”$’?”$¢'¢ NL;THGOD REINFORCING. ;EE

N = == SHEET 5748 FOR DETAILS

o Tops / HEEEEEEEED
PER rooT FoR 1 FEeT /%Hlmmr:—@ﬁ_@#@ﬂ@g I ’i_k

PER FOOT TO EDGE OF TRENCH g d J
FILTER FABRIC . 0008 . yd !

EXISTING CONCRETE BLCCK

12" IMPERMEABLE SOIL, SLCPE J'
/ FOUNDATICN WALL
' FiLL GAPS W/
§ / NCN-SHRING GROUT TYP.
It}
AR : ‘ 2
7' CLEAR STONE —/ =8 3
BACKFILL, - = i
<]
2 STEEL TURE
‘ l / COLUMN (HSS)
o EXISTING CONCRETE
CLEAR i 2 gf ‘ FLCOR SLAB
STONE
BACKFILL ,§ l ‘
DRAIN | .
TILE 5 1 i 2 S $
] T
2! NLQI: RS = v Ty
0" PN . ——a
P . «
- DRAIN TILE
ALT. DRAIN TILE LOCATION i BASEMENT WALL SECTION
FOR HOUSES BUILT Mt g -
AFTER 1920 DRAWN TILE LCCATION PRLACT,  Wisconsin Association
FOR HOUSES BUILT i W of Foundation Repair
BEFORE 1980 LAY

TITLE: 4 Bolt Basement Wall Reinforcing Details

SHEET: $1-8, appendix Aa DRAWN: Jim Jendusa

DATE: 3/26/03 REVISION: 06/13/12
WWW.WAFRP.com Lﬂ P
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(2) THRU BOLTS. SEE
/a0 DESIGN TABLES PG. 3.

e/ 1

Lol

V4
X 2 EXSITING FLCOR %
loisT

i |/2"

|

o
@I

|/4"X7”K4 PL. WELDED TO
TUBE W/ (2) BOLTS. SEE
DESIGN TABLES PG. 3I

L‘:‘JTEEL TUBE COLUMN. SEE
Il DESIGN TABLES PG. 31,

h

@CONNECTION DETAIL SIDE VIEW

54" = '-2"

5'/2” li/ﬁu

O

4
74

ALTERNATES :
| -

O

(2) " THICK x 2" DIA,
WASHERS CAN BE USED IN

DESIGN TABLES PG. 31

(2) THRU BOLTS. SEE
o K

EXSITING FLOCR
JoIsT

(5
N

52-B

—

DESIGN TABLES PG. 3l

F
|
i
|
|
I

./
STEEL TUBE

COLUMN. SEE
DESIGN TABLES
PG. 31

YERT. BLCCKING.

SPACES AS NEEDED.

X7 OR (2) % X
EXP. BOLTS.
3/52-A.

RS

NS @}i%\ [
Higlgly -7
NG

JA"KT'H4" PL. WELDED O
TUBE W/ £2) BOLTS., &

N . ‘
INSTALL 2X8 PMiN. SCLIDXCD

BLOCKING (3) FULL JoisT
SPACES IN FROM WALL

INSTALL HORZ. 2XI0 @ AREAS
WHERE HVAC DUCT PREVENTS
INSTALL

YERT. BLOCKING IN ADJACENT

PXTHA3 BASE PL. WA(2) ¥

4" LONG
SEE DETAIL

qi]. . 4@

I

. - \EXISTING FLCOR SLAB

a4

;Q‘ LIEU OF BACKING PLATE
B 2 - 2'X5"%1/4" PL.
; N CRITICAL DIMENSICN 18 47
[ 3" i BETWEEN BOLTS.
A

@TOF’ PLATE DETAIL/BACKING PLATE
3 :i-@

FLOOR JOIST

BACKING PLATES.
SEE DETAIL 2/52-B

I'U7'%4" PLATE
WELDED TO TUBE

b

STEEL TUBE COLUMN. SEE
DESIGN TABLES PG. 31,

(2) THRU BOLTS. SEE
DESIGN TABLES BG. 31

BASEMENT

— /“WALL
o

%ﬁR[ii BOARD

1‘
I "“ﬁ-“‘--
® v

@TOP CONNECTION DETAIL

34" 2 V-

TITLE: 4 Bolt Top & Bottom Connection Details

SHEET; S2-B, Appendixa DRAWN: Jim Jendusa

DATE: 3/26/03 REVISION: 06/13/M12

© 2012 Jendusa Design & Engineering, Inc.

@CONNECTEON DETAIL SIDE VIEW

3/4" = 12"

FLCOR JOIST

[ENSTALL 248 MIN. SCLID WeoD

SPACES IN FROM WALL

BLOCKING (3) FULL JOIST
|

BACKING PLATES.
/" SEE DETANL 2/52-B

IXT7'%4" PLATE
" WELDED TO TUBE

STEEL TUBE COLUMN,
SEE DESIGN TABLES

R

PG. 31

{2} THRY BOLTS.
SEE DESIGN TABLES
PG. 3l

BASEMENT WALL

Ri b
ﬁQ M BOARDS

)
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THRU BOLTS SEE

PESIGN TABLES (i5) 10d NAILS & 2" OC, T4B
PG 3 FOR TUBES @ 4'-2" 0.
T T\ (8) 10d NAILS @ 2" O.C. TiB
53-8 /\FOR TUBES & 3'-0" O.C.
Zx MEMBER AT SAME DEPTH
, . AS TH AND NAILED TO SIDE
[} h |
S Y S :(g LR OO T " SOLID WOCD BLOCKING
. Sl O R EXIST. T
4 SL | N FLCOR JOIST >
: A P
— — —|— *r\é‘%i:/ — .
REINF. FLCOR JOIST W/ 24 MEMBER q (2) 74" PLATE
[ NAILED TO SIDE GF T SEE TABLE DESIGN
337 LONG FOR TUBES @ 4-2" O 7 TABLES PG. 3
| | 19" LONG FOR TUBES @ 3'-0" O.C. H FOR BOLT SHE
| ;‘ IYT'%4" PLATE
WELDED TC TUBE ||" EXTG. Tdi FLCOR JoisT
il %‘ MEMBER
PROVIDE SOLID WOOD BLECKING |
AL STEEL TUBE COLUMN, SEE
BETW. 2X REINF. MEMBER £ T WEB It DESIGN TABLES PG 31
STEEL TUBE COLUMN. SEE
DESIGN TABLES PG. 31,
P TJI CONNECTION DETAIL SIDE wiEW TJ CONNECTION DETAIL SECTION
@ Jaa e 1 A - -2
FLOCR JOIST
INSTALL 2X6 MIN. SOLID WoOD (4) THRU BOLTS
| BLOCKING (3) FULL JoeT SEE TABLE DESIGN PROVIDE SOLID WOOD
SPACES W FROM WALL TABLES PG. 3 7\ BLOCKING BETW. 2%
T BLOCKING MEMBER ¢ T
¥ i
BACKING PLATES. @ ] WEB
/' SEE DETAIL 2/52-B ’ \
Yx7'%4" PLATE i :
® " NELDED TO TUBE %{iefbl é@ J
| STEEL TUBE COLUMN. o EJ | ”EI { \ \I-Fj
gge 3?5516\1 TABLES ml@) S Lﬁ ~ Mu
Y 4 %
(2) THRU BOLTS, || £ INSTALL HORZ. 2XI0 @ AREAS
, SEE DESIGN TABLFS WHERE HYAC DUCT PREVENTS
S—d=h PG. 3l i VERT. BLCCKING. INSTALL
. VERT. BLOCKING IN ADJACENT
4 |
A SPACES AS NEEDED,
A NT WA J
BASEMENT WALL / 2% BLOCKING MEMBER AT SAME
] DEPTH AS Tl BLOCKED BACK
M BOARDS STEEL TusE — (3) JOISTS SPACES FROM WALL
COLUMN. SEE Lyt g1 -
= I%7'%4" PLATE
DESIGN TABLES WELDED TO TUBE
TOP CONNECTION DETAIL TOP CONNECTION DETAIL
8 ke A e
AR Wisconsin Assceiation
-' of Foundation Repair
w Th Professionals
TITLE: 4 Bolt Alt. TJ Top Connection A ”Ljﬂ
SHEET: 83-5, Appendix AA DRAWN: Jim Jendusa F J:l\jl
DATE: 3/26/03 REVISION: 06/13/12 ' R M‘?
www WAFRP.cem P
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(2) THRU BOLTS. SEE
DESIGN TABLES PG, 31

3 ROWS OF (5) 10d NAILS @ 2
0.C. FOR TUBES € 4'-2" OC.

a\l
T MIN. 2 ROWS OF (4) 10d NAILS @ 2
‘ 0.C. FOR TUBES @ 3'-0' 0.C.
/0 #A
548/ ! L i
3 PR =
J =
= SAHET S = <
0 “ L | ‘ \
P Nl g AN
b ~
SRS ] N x
%g = l EXST. FLOOR QIST
" & = L5 " i
g — 4 /4" T"%4" PL. WELDED TO TUBE W/

STEEL TURE COLUMN.
SEE DESIGN TABLES
PG. 31

-

(2) BOLTS. SEE TABLE FOR SIZE

REINF. JOIST W/ 2X8 MIN. NAILED
TO SIDE OF JOIST. 15" LONG
FOR TUBES 6 4'-2" 0C. ¢ 1°
LONG FOR TUBES @ 3'-0" OC.
Y3t BASE PL. W/(2) ¥

¥ T OR (2} ¥ ¥ 4" LONG

EXP. BOLTS. SEE DETAIL
B/62-A,

Ny 4.9 +

\* EXISTING FLCCR SLAB

CONNECTION DETAIL SIDE VIEW

34" 2 12"

()

REINF.

OF JOIST.

ocC. ¢

FLOOR

JOIST W/ 2X8 MIN. NAILED TO SIDE
5" LONG FOR TUBES @ 4'-2"
11" LONG FOR TUBES @ 3'-0" 0.C.

JoisT

BACKING PLATES.
SEE DETAIL 2/52-B

STEEL

PG. 31

S

1{ .

PG, 31

h
i

1

vl

L

TOP CONNECTION DETAIL

IR7'X4" PLATE
WELDED TO TUBE

TUBE COLUFN.

SEE DESIGN TABLES

(2) THRU BOLTS.
SEE DESIGN TABLES

DASEMENT
WALL

RIM BOARD

()

347 2 I'-2°

TITLE: 4 Bolt Alt, Top Connection W/ Double Floor Joist

SHEET: 54-B, Appendix AA

BRAWN: Jim Jendusa

DATE: 3/26/03

REVISION: 06/13/12

® 2012 Jendusa Design & Engineering, Inc.

(2) THRU BOLTS. SEE

DESIGN TABLES PG, 31 3 RCWS OF (6) 10d NAILS @ 2°

C.C. FCR TUBES & 4'-2" 0.C.

- o 3 RCWS OF (4) 10 NAILS @ 2°
D ‘ ©C. FOR TUBES & 3'-0' 0.C.
15
\ete/ - ;
X \ 1 =
8 I/
al < / T iy 2 ]
o .
= i \
8 SN g A\
| e b ?a « 4 ] e 1172
Q% I STMIN &
Wt | EXST. FLOCR JOisT
=n v % 1
g i § | IZA"KTX4" PL. WELDED TO TUBE W/
T »’ (2) BOLTS. SEE DESIGN TABLE PG 3

INSTALL DCUBLE 2X8 MIN, BLOCKING
BETWEEN EXST. FLCOR Jo157s. 15"
LONG FOR TUBES @ 4'-2" o.C. ¢ 1l

LCNG FOR TUBES @ 3'-0" O.C.

/

CONNECTION DETAIL SIDE VIEW

B/40 = '-2"

STEEL TUBE COLUMN
SEE DESIGN TABLES

PG, 31
0

INSTALL DOUBLE 2X8& MIN. BLCOCKING BETWEEN
EXST. FLOOR JOISTS. 15" LONG FOR TUBES @
4-2" 0. 4 1I" LONG FOR TUBES @ 3'-0° OC.

FLCOR
A Joisyr
/

INSTALL 2X& MIN. SCLID WeoD
BLOCKING (3) FULL JoIST
SPACES IN FROM WALL

BACKING PLATES.
SEE DETAIL 2/52-B

IXT'H4" PLATE
WELDED TO TUBE

STEEL TUBE COLUMN,
DESIGN TARLES PG. 31

{2) THRU BCLTS. SEE
DESIGN TABLES PG. 3.

SEE

BASEMENT WALL

RIM BOARDS

TOP CONNECTION DETAIL

374" 2 1

(=)
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T Lilsp=ilyg qn ' J
bt SADDLE W/ (2) 5/a¢ Y'X7'%4" SADDLE W/ (2) 5/8' DIA. THRU
. AT SADDLE Wy (2) S8 EXST, /Y BOLTS FOR TUBES @ 3-0' 0. ¢ (2) 1
‘ pasii ; FLCOR e IA. THRU BCLTS FOR TUBES @ 4-2' oC |
@ 3'-0" 0.C. ¢ (2) I' DIA. THRU | TR A e/ RIA. & <k
e BOLTS FOR TUBES € 4-2' OC. N .
=/ I A | -
1 i . I/
I N T i . TR W
vk N X
> oo "*Y\L ‘
RN o / \ NEOTTS 1y 172 /
RN S o N
\\\- N 4( S gz (\' | i ;
AR e B o
SO0 Wl Lo
NN = -
= : S o '
LAY V4 , /_ i+ Q [L!Lj ) | Z
30 NEEEERT N P wo I EXST
'/4 o SR e s il I -
A KT ! FLCOR
4 !F | 1] N | | TRUSSE
o
_o° ND VIEIW
e INSTALL 2-0" LONG P\ ZINSTALL 204 VERT. MEMBER\TO
i : : SECTICN OF 3/4 PAL Truss @ BlLocking
PLYWOOD W/ 16d NAILS & Y :
! 3' 0.C. ON BOTH SID § || WNSTALL 2x4 BRACE FROM VERT:
|1/ iNsTALL 2u4's ToP ¢ N Al @T%FLO%ZIQEG)JACENT
BOTTCM OF BOTTOM ’
] = | STEEL TUBE COLUMN j INSTALL 2X& MIN. SOLID WOOD

v CHORD W/ MIN. (10) 104
NAILS ABOVE & BELCW

W/ CAP PL. CENTERED
BELON FLOOR JOIST BLCCKING BETWEEN FLOOR

STEEL TUBE COLUMN W/ CAP PL. SEE DESIGN TABLES TRUSS ¢ SKIRT
CENTERED BELOW FLCOR JOIST. PG, 31
SEE DESIGN TABLES PG. 31,
P WYTYYEY BASE PL. W/(2) U @CQ\EN!E_CTiON DETAIL SIDE VIEW
% %1 I/ %X 79 CR (2) ¥ X 4 LONG aste
i EXP. BOLYTS. SEE DETAIL
< Z/I 3/82-A.

H : 1 < 5 i H

I \ : T % FLOOR TRUSS INSTALL 2X4 BRACE FRCM VERT. 2¢4 TO

- TCP OF ADJACENT TRUSS € BLOCKING

. < L i
PR ﬂ EXISTING FLCOR SLAB < \ |- INSTALL 2X4 VERT. MEMBER TC
P 4 n TRUSS @ BLOCKING.
: 4 NOTE: BATTOM CHORD
o i © | BEARING TRUSSES NEED SITE — INSTALL 2x8 MiN. SOLID WOOD BLCCKING
s ) . SPECIFIC ENGINEERING, > » BETWEEN FLOOR TRUSS & S<IRT
@CONNECTEON DETAIL SIDE VIEW l — I 7ina" L.
3/4 = |'-"
FLCOR TRUSS ‘ l— STEEL TUBE CCLUMN W/ CAFP PL,
I CENTERED BELCW BILLCCKING.
/ SEE DESIGN TABLES PG. 3l

Lx7*wd" pL.
STEEL TUBE COLUMN W/
—NE CAP PL, CENTERED BELOW

FLOCR JOIST. SEE DESIGN
TABLES PG. 3L

E%7'%4" SADDLE W/
{2} 8/8" DIA. THRU

BOLTS FOR TUBES @
(22 | 3-0" 0.C. & (2) 1I' DIA.

—

I P'%7'%4" SADDLE W/ (2) 5/8" DIA, THRU

BOLTS FOR TUBES @ 3'-0" 0.C. 4 (2) 1
; ] DlA, THRU BOLTS FCR TUBES @ 4'-2' O0.C.
R )
PR

BASEMENT WALL
RIM BOARDS

\oe/ j I H=u BoLTs FoOR

et Lyl TuBES @ 4'-2' OC.
[l BASEMENT
s, WALL TOF CONNECTION DETAIL
“’{"{' L v
RIM BOARD

@TOP CONNECTION DETAIL

3740 . V-2t

TITLE: Alt. Top Connection W/ Floor Trusses

SHEET: S5, Appendix AA DRAWN: Jim Jendusa

DATE: 3/26/03 REVISION: 06/13/12
® 2012 Jendusa Design & Engineering, Inc. 40
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_A%T'%4" SADDLE W/ (2) 5/8°
Dia. THRU BOLTS FOR TUBES
@ 3'-0" 0.C. 4 (2) I" DIA. THRU
BOLTS FOR TUBES @ 4'-2' OC,

/ 1

EXST. FLOOR JO1ST

STEEL TUBE COLUMN
W/ CAP PL. CENTERED
BELOW FLOOR JOIST.
SEE DESIGN TABLES
PG. 31

FUTYH3" BASE PL. w/(2) §
/x 7T OR (2) § X 4" LONG

EXP. BCOLTS. - SEE DETAIL
2/52-A.

\\

qf 4

\‘_‘EXSTING FLOOR SLAR

@)

CONNECTION DETAIL SIDE VIEW

374" = Vu!

EXST. FLOCR
JoisT

YXT'%4" SADDLE
l/m»u (23 ¥ DIA.

7+ THRU BOLTS FOR

[y S—

Vi /!

TUBES @ 3'-0" O.C.
& {2) 1" DIA. THRU

1= BOLTS FOR TUBES
@ 4-2" 0.C.

IW7'H4" SADDLE W/ (2) 5/8"
Dia. THRU BOLTS FOR TUBES
@3'-0" 0C. ¢ (2) ' DIA THRU
BOLTS FOR TUBES @ 4'-2' 0.C.

()
& ,x

ﬂ/gv\ ;7N \

P

|
&

o

=X
—X
%
\ EKST. FLGOR\OIST
INSTALL 2X8 MIN. SOLID WCOoD

1
[
P
[
|

7~

4
STEEL TUBE COLUF’Nj
W/ CAP PL. CENTERED
BELCOW FLOOR JOIST.
SEE DESIGN TABLES
PG. 31,

BLCCKING (3} FULL JOIST
SPACES IN FRCM WALL

INSTALL HORZ. 2X10 @ AREAS
WHERE HVAC DUCT PREVENTS
VERT. BLOCKING INSTALL VERT
BLOCKING IN ADJACENT SPACES
AS NEEDED.

N DETAIL SIDE vIEW

CONNECTIO
I% 344 = 1'-"

INSTALL 2X& MIN.
SOLID WOOD BLCCKING

F,‘é%’f (3) FULL JOIST
. SEACES N FROM WALL
W %74 PL.
— / ) stEEL TuBE
/ COLUMN W/ CAP

Pl. CENTERED
BELOW BLCCKING.

I SEE DESIGN
TABLES PG, 31,
FLCOR JtoIST L 4"%7"%4" SADDLE
YT L i W/ (2) ¥ DIA.
THRU BOLTS FOR
STEEL TUBE COLUMN TUBES @ 3'-0'

W/ CAP PL. CENTERED
BELCW FLOOR OIST.

0.C & (2) 1" DIA,

SEE DESIGN TABLES
PG, 31,

1'%7'%4" SADDLE W/
(2} ¥ DIA. THRU
BOLTS FOR TUBES @
3-0° 0C. ¢ (2) " DA
THRU BOLTS FOR

THRU BOLTS FOR
TUBES @ 4'-2"
a.c.

BASEMENT
WAL

4, —RIM BOARDS

TUBES @ 4'-2" 0.C.

STEEL TUBE

COLUMN W/ ¥

THICK ¥ 3" WIDE =

CAP PL. CENTERED
BELOW FLOCR

LO18T OR < .
BLOCKING. SEE
DESIGN TABLES

BASEMENT
WALL

RIM BOARD

PG. 3L

CONNECTICON DETAIL SECTICON

TORP CONNECTION DETAIL

>

©

12 = -2

34" & 120"

TITLE:

Alt. Top Connection W/ Top Saddle

SHEET: S8, Appendix AA

DRAWN: Jim Jendusa

DATE:

3/26/03 REVISION: 06/13/12

® 2012 Jendusa Design & Engineering, Inc.
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248 HCRIZONTAL IN

JoisT

Eégf FLGCR SPACE W/ (2) B' LAG SCREWS
e P PL.W/ (2) ' DIA. THRU BOLTS
; FOR TUBES € 3-0 6. 4 (2) 1" DIA.
28 THRU BOLTS FOR TUBES @ 4-2" 0.
81 / f—/s MIN,
N( f \ \
- h| I/
= j/ AT A\k }/2 \ <
T 2 Y A Y I N
3% Al by
L B A [ S
o : : T THIS LAG SCREW NOT REGUIRED
= Do IF PLATE SPANS 32" OR LESS.
[F
g0 | /1M PIPE OR CONDUIT THROUGH J0IST
v E /I SPACE DOES NOT ALLOW BLOCKING
Jn A8 LAl TO BE INSTALLED IN JOIST SPACE.
@a EEELE}ENTUBSEEE LINSTALL §'x4' PL. OR §'x3" PL, (LENGTH
DESIGN TABLES FIELD VERIFIED) ALCNG BOTTOM OF
PG. 31 JOISTS W/ ¥ DIA. ¥ 2" LONG LAG

INSTALL 2X8 MIN. SOLID WOCD
BLOCKING (3) FULL JoisT
SPACES IN FROM WALL

v/,

FLOCR '
JOIST
e? T
\

< |

>

(2} & DIA THRU BOLTS
OR TUBES @ 3'-¢' 0.C.

{2) 1" DIA. THRU BOLTS
FCR TUBES @ 4'-2" O.C.

—e 7 L
| THIS LAG SCREW NOT REGUIRED
IF PLATE SPANS 32" OR LESS.

INSTALL 2'%4" PL. OR 4'X3" PL.
T (LENGTH FIELD VERIFIED)
ALCNG BOTTOM OF JOISTS W/
¥ ODIA X 2" LONG LAG SCREWS
INTO JOISTS @ 32" 0.C. MAX.

JOIST SPACE CRSTRUCTED

SCREWS INTC JOISTS @ 32" 0.C. MAX.

PHTEH3" BASE PL. W/(2) ' X 7" OR (2) ¥
X 4" LONG EXP. BOLTS., SEE DETAIL 3/52-A,

i

4

CFESET CONN, DETAIL &l

EXISTING FLCOR
SLAB

DE VIEW

374 2 V-

LoX4XB/6" Wy (2) § DIA, ExP.

EXST, FLOOR BOLTS ¢ WELDED TO TUBE

2o1sT Mlx-’f 4! PL. W/ (2)

T™T FOR TUBES @ 3'-0" 0.C. ¢ (2) 1"
/28N THQU BOLTS FCR TUBES @ 4'-
W Ha MIN,

~
™ l
| \ \
A~ X
B e A yy 4:'& V5 <
ey Nk / 4 ’ ‘
= & % e NG
< - i X o 2%
3 $ > Fe ﬂ \‘\ P“E(\)N
O dl PIPE OR CONDUIT THRCUGH JoisT
g Ik / SPACE DOES NOT ALLOW BLOCKING
z9 I TO BE INSTALLED IN JOIST SPACE.
SE 9 |
S L INSTALL #'%4" PL. {LENGTH FIELD
oA STEE;JU E _/ L VERIFIED) ALONG BOTTCM OF
COLUMN. SEE y )
JOISTS W/ Y DIA. X 2" LONG LAG
ggf“g'lN TABLES BOLTS INTO JOISTS,

ALT. CFFSET CONN.

DETAIL SIDE vIEW

34" e 1'-0"

@)

(2

TITLE: Misc. Repair Details

SHEET: 57, Appendix AA

DRAWN: Jim Jendusa

DATE: 3/26/03

REVISION: 06/13/12

® 2012 Jendusa Design & Engineering, Inc,

£ DIA. THRU BOLTS

L
/

BY FPIPES, DUCTS, ETC.
%8 HORIZONTAL IN J0IST
SPACE W/ (2) 8 LAG SCREWS

STEEL TUBE COLUMN.
SEE DESIGN TABLES
PG, 3

RS EESEEE

BASEMENT

/MWALL

gﬁRIM BOARDS

LAWY,
™

CFFSET CONN,

DETAIL TOFP VIEW

2/4" £ '

7

DIA.

4
FLCOR

0IsT

1

-

’_h‘—_‘-——.

2 0.C.

/

LeX4X5/16" W/ (2) 4'—
BOLTS ¢
WELDED TC TUBE

DiA. EXP.

/SPACE W/ (2) §' LAG SCREWS

INSTALL 2X8 MIN. SOLID WCOD
BLOCKING (3) FULL JoisT
SPACES IN FROM WALL

(2} ¥ DIA, THRU BOLTS
OR TUBES @ 3'-0" 0.C.

{2) 1" DIA. THRU BOLTS
FCR TUBES € 4'-2' OC.

P Y74 PL.

INSTALL F'%4" PL.
/—(LEMSTH FIELD VERIFIED)
ALCNG BOTTOM OF I0ISTS
W/ L' DIA X 2' LONG LAG
SCREWS INTC JOISTS,

JOIST SPACE CBSTRUCTED
8Y PIPES, DUCTS, ETC.

2X8 HORIZCNTAL IN loisT

STEEL TUBE COLUMN. SEE
,g} DESIGN TABLES PG. 31,
RIS~ BASEMENT
g /WWALL
; § é/«,/wqm ROARDS

e

ALT. OFFSET CONN. DETAIL TOP VIEW

34" 2 V-2

42
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8" 3 &', 3
i ! 4 —— 3/ - BV —
94" sPaces 17 EXST. FLCOR gk SPACES 74
L &2, 08T L
] exsT. FLOOR \ ] | ~
r JdoisT / /
i e X f/ g:xé
i i
PROVIDE &' LG 7 Loz i=2.1 INSTALL 2X SOLID WOOD AR N
SHIM TO MATCH . BLOCKING (3) FULL JOIST . )
THICKNESS OF SILL , SPACES IN FROM WALL
PL. @ FLOOR 4
JoisTs TrP. PROVIDE 6" LONG SHIM TO
qe MATCH THICKNESS OF SILL PL. L4
2XI0 X CONT. W/ (4) s _ @ FLCOR JOISTS TYP. //
; VRAS
172" DIa. X 8 LONG N %10 X CONT. W/ (4) &' DIA.
LAG BOLTS INTO /
EXST. FLOCR JOIST < 8 LONG LAG BOLTS INTO ¢ 9
: ‘ ) / M EXST. FLCCR JOIST. u
EX5ST. POURED CGNCRETE 4 EXST. PCURED CCNCRETE _
WALL ] WALL 4 4
v W

374" = V.t

@FLOOR JOIST CONNECTION DETAIL

>

FLOOR JOIST CONNECTION DETAIL

3/4" = V-

WALL CBSTRUCTICN. UP TO 2"

STEEL TUBE REINFORCING
A AROUND OBSTRUCTIONS
i WALL HT. WALL REINF. * |SPACING REINFORCING PLATES
s . o Iyt ad
| REINF. TUBE W/ PL. SECTION 9 GouReES | HE8 BXIRANe oo | (2) PLIX3ME
: ON EACH SIDE OF TUBE SEE (&0 P
TABLE FOR SIZE HSS 5'X2'X3/16" a-ge | (2) PLEX3S
; \ﬁ i cousers HSS B'X2"%X3/15" 3o | (2) PLEXENIB!
I T\ (-2 Tty gt
§ 5 WELD EACH SIDE OF PLATE HSS &'%2'%3/16" 43 | (2) PLEX4IE
W/(3) 3% LONG ¥ 1 WELD ,
v ot e | (2) PLYREYMIR
I~ 2 causess H5S 5% 3%/ 3. | (2) Pii
et . T PLE' X4"X18"
g ] |\‘maN, 5' TUBE DEPTH HES &3 /4 42 | (2P
" + 24 TUBES CAN BE USED IF NOTCH 1S LESS THAN OR EGUAL TO I
@TUBE REINFORCMENT ARCUND OBSTRUCTIONS
34" = I'-8'
J\.
STEEL- TUBE REINF. SECTION . } ! : P STEEL TUBE REINF. SECTION
EXST'G SOLID MASONRY BASEMENT [ [ - / EXST'G SOLID MASONRY
~ WALL W/OUT FCOTING l f ! | ,? BAGEMENT WALL
! | | | T REMOVE 12"%12" SECTION FROM ] ‘ _ REMOVE 12°%12' SECTION FROM
| | | | ] EXST'G FLCOR SLAB M EXST'G FLOOR SLAB
| [ 7 EXST'G FLOCR SLAB E E’ | || ﬁsTG FLCOR SLAB
A N | N i - .
I ’/i I P ‘ 4 " < N % ' \ Vil j
I | A1 S S 4 L[ Mo '
! | ER ) | ” S a |
IR = A %, _
P N A EXTEND TUBE TO FOOTING ¢
| ZHRAN . i

EXCAVATE TO 12" BELCW
T.C. SLAB, EXTEND TUBE 9"
BELCWN T.C. SLAB § POUR
SCLID W/ CONCRETE

@LUALL REINF. BOTTOM CONNECTION W/O FTG

4t = p-at

TITLE: Misc. Repair Detalls

SHEET: S8, appendixaa DRAWN: Jim Jendusa

DATE: 3/26/03 REVISION: 06/13/12

B \REPOUR FLOOR SLAB.
4 .
< (2} X7 CoR (2) ¥ x 4

LONG EXP. BOLTS

WALL REINF. BOTTOM CONNECTION TO FTG

)

® 2012 Jendusa Design & Engineering, Inc.

43

3/4° =

1

e

Wisconsin Asscclation
of Foundation Repair
Professionals

A o

|

www, WAFRP.com
262-827.5008

F I
R I
I'p |




2X& HORIZONTAL

IN JOIST SPACE FOR TUBES @

—STEEL TUBE W/ (2) B DI, THRU BOLTS

3.0 00, & (2) ¥ DIA,

INSTALL 2¥8 MIN, SOLID WCOD
BLOCKING (3) FULL JoIsT
SEACES IN FROM WALL

COLUMN, SEE
DESIGN TABLES
PG, 3%

-

SPACE DOES NOT ALLOW BLOCKING
TO BE INSTALLED IN JOIST SPACE.

STEEL TUBE MIN SIZE 2X2xi".
WELD TO VERITCAL TUBE ARCUND
TUBE END.

FUTEAI" BASE PL. W/(2) &
/x 7' OR (2) ¥ X 4" LONG

EXP. BOLTS. SEE DETAIL

/! 3/52-A, |
=
v & %
é i \ 4 9
) P H
R
4 P} EXISTING FLCOR
s . SLAB

ALT. CFFSET CONN. DETAIL SIDE VIEW
34 3/4 = |-

EXST. FLOOR THRU BOLTS FOR TUBES @ 4'-2' oC.
JOIST e MATCH SIZE OF VERITCAL TUBE. WELD
£ , TO HORIZONTAL TUBE ARCUND TUBE END.
NG \ #AE3 M, |
N ) 1
Xs ' \\ |
IT~an e
> Hoss i |1
5% ST D~ |
2w
T 1 NGO e [T sEE STANDARDS— [
LN I NN FOR TOP
o X “ P CONNECTION
. Y o DETAILS
z° i =4 =24
M T | ]
[ e ¢ R ¢ 1D LA R U
S ;
ma f PIPE OR CONDUIT THROUGH JoisT
A
STEEL TUBEJ

EXST. FLCCR

IY7'%4" PL. SEE
4
/ " DETAIL 2/52-B

-(2) ' DIA. THRU BOLTS
FOR TUBES @ 3'-0" O.C.
(2) 1" DIA. THRU BOLTS
FCR TUBES @ 4'-2" 0c.

STEEL TUBE MIN SIZE 2X2xy
WELD TO VERITCAL TUBE

/ ARCUND TUBE END.

JOIST SPACE CBSTRUCTED
BY PIPES, DUCTS, ETC.

248 HORIZONTAL iIN J0IST

SPACE

PG. 3l

STEEL TUBE COLUMN.
@?/SEE DESIGN TABLES

BASEMENT

JES
- WALL

Yo

% S, —RIN BOARDS

Vd

ALT. CFFSET CONN. DETAIL TOP VIEW

STEEL TUBE W/ (2) §' DIA. THRU BOLTS
FOR TUBES @ 3'-0" 0.C. ¢ (2) " DIA,
THRU BOLTS FOR TUBES @ 4'-2" 0C.
MATCH SIZE OF VERITCAL TUBE. WELD
TO HORIZONTAL TUBE ARCUND TUBE END.

g/ 3" MIN, i 1
r 7
\ o I/
i r*‘bk ll/g" _

. -0 SEE STANDARDS
/\ :UT VT fpoR Toe
<o CONNECTICN
17 i DETAILS

ro
Lo
IS N

MAX.

7
PIPE OR CONDUIT THRCUGH JOIST

SPACE DOES NOT ALLCOW BLOCKING
TO BE INSTALLED IN JOIST SPACE.

PLY X 3" WELD TO VERITCAL
TUBEs ARCUND TUBE END.

CONN. DETAIL

JOIST
— REMOVE 2'-0" OF £
% EXISTING FLCOR SLAB NGV
’ s X
: FH74'R3" BASE PL W/(2) ¥
| X 7' CR (2) 3" ¥ 4" LONG t
, EXP. BOLTS. SEE DETAIL o
| 3/52-A. E){%
| P
% PCUR MIN. 2" THICK R
| CONCRETE FLCOR| SLAB, S Ra
| W
| AN
| ¢ ¥ T
| [ gk
q . @lg
AK A
fal s a4
] .
a NEM DRAIN TILE
& "
NEW DRAN TILE @ THIN SLAB 3 VALT. CFFSET
T2 ) vy 24 = P

TITLE: Offset & Base Details

SHEET: SQ, Appendix AA

DRAWN: JFJ

DATE: (1/08/08

REVISION: 06/13/12

© 2012 Jendusa Design & Engineering, Inc.
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3 (4) THRU BOLTS

RS N / SEE DESIGN TABLES ™
‘ FG. 31
7 :
@ 17 REINF. TOP CONNECTICN W/
\52/ = ] L3uad ¥ 6 172" LONG
/ ’ ANGLE W/ (2) THRU BOLTS
N /o PER TABLE. REINF. MUST
VAR G 4 BACKING PLATE. BE PLACED TIGHT AGAINST
" N \ SEE DETAIL 2/52:3\ STEEL TUBE.
" ollo STEEL TUBE CCOLUMN W/
I /2
i . Ez_ (2) THRU BOLTS. SEE
DESIGN TABLES PG. 3t
[ ] EXST. FLOCR JoIsT = BASEMENT
¥
| k.. | WALL
S REINF. TOP CONNECTION W/
LBX2XY X 4 172 LONG /¢ RIM BOARD
ANGLE W/ (2) THRU BOLTS T ST v
PER TABLE. REINF. MUST 2
STEEL TUBE COLUMN W/(2) BE PLACED TIGHT AGAINST >
BOLTS. SEE DESIGN STEEL TUBE.

TABLES PG. 3t

EYXOE-S 34t = T2

@6TEEL ANGILE 8UPPORT DETAIL SIDE VIEW @STEEL ANGLE BUFFORT DETAIL

/—f,wg‘xz‘ BASE PL. W/(2) 3

~ X TNOR (2} ¥ X 4" LONG
L |l/ exp. eoLTE “ses pETAIL
N 3/82-A.
§lﬁ .
Heoo hal :
§.H q\ 4 9 : ?
<
S
< EXISTING FLLOCR SLAB

4
g 4

Fil ot

@CONNECTION DETAIL SIDE VIEW

/4% 5 1'-2"

NESAN Wisconsin Association
a2 of Fourdation Repair
- T Professicnals

TITLE: Alternate Top Connection Details A PWL
I

F

SHEET: 810, Appendix AA DRAWN: JFJ

i
DATE: 6/15M10 REVISION: 06/13/12

wwwW.WAFRP.com P
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2 RCWS OF (7)

ETE N BT

@CONNECTION DETAIL SIDE WVIEW

REINF. JOIST W/ 246 14"
LCNG NAILED TO SIDE
OF JOIST.

226 FLCOR JOIST

1/4'%T'X4" PL. SEE DETAIL 2/62-B
W/ (2) BOLTS.

rsdiud" el

’ (t) THRU ROLTS.
STEEL TUBE COLUMN W/ (1)
THRU BOLTS. SEE DESIGN
TABLES PG. 3l

BASEMENT
WALL

RIM BOARD

=

r

M

34" -2t

@TOF‘ CONNECTICN DETAIL

TITLE: 2x6 Connection Details

SHEET: S11, Appendix AA DRAWN: JFJ

06/15M10 REVISION: 06/13/12

© 2012 Jendusa Design & Engineering, Inc.
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, 10d NAILS @ 2" 2 ROWS OF (7)
3 0c g 9"
TV MIN. . - !OOdC NAILS & 2
A LN
W% X I il \ |
h] - 1 N( 1
S LT S IREE \
*x ey | R \:\/ i S p x
| fE EXST. FLCOR JOIST § | Z EXST. FLCOR JOIST
—=i| £ VAXT' A" PL W/ (2) BOLTS. I '(”;Ef o L(EQ)PEOI;TgZE
(SEE DESIGN TABLE PG 13 SIZE S
(2) BOLTS ONLY) (2) NLY)
: W/ OX6 14" LON INSTALL DOUBLE 2X5
STEEL TUBE COLUMN. RENEJOST o 246 W LONG oTEEL TUBE COLUMN. BLOCKING BETWEEN EXSTG.
SEE DESIGN TABLES ’ SEE DESIGN TABLES FLOCR JOISTS. (3 Min.)
FG. 3 PG. 3l
/“%”XT%"X?' BASE PL. W/(2) ¥ .
Y KT OR (2) ¥ % 4 LoNG CONNECTION DETAIL SIDE vIEW
47
| | EXP. BOLTS. SEE DETAIL E TRy
| 3/53-A
/] o
I 4
| o\ 4 < : %
E— | FLOCR
., i \ JoisT
P EXISTING FLCOR SLAB A

INSTALL DOUBLE 2X6 BLOCKING
T BETWEEN EXST. FLOOR JOISTS.
{3 Min.)

< <~ 1/4"X7"%4" PL. SEE DETAIL 2/82-B
W/ (2) BOLTS.

YxsEx4' PL.
(1) THRU BOLTS.

STEEL TUBE COLUMN W/ (1)
THRU BOLTS. SEE DESIGN
TABLES PG. 31

BASEMENT IWALL

..
RiM BOARDS

‘s—/——

3/4 A 1!

@TOF’ CONNECTION DETAIL
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T T —-2%8 MIN. FLOOR JOIST TYP.

| \ ‘

I

!l | | /I l/s
- - i
|
|

(03
i1
-

COLD AIR RETURN J '

ABESERGE e

24 SOLID BLOCKING TO MATCH 2X SOLID BLOCKING TO EXTEND

v JOIST DEPTH. (2x8& MIN.) 3 2' BELOW JOIST. (2XI1C MIN.)
TOTAL BLOCKING LCCATIONS
REGUIRED 2%4 HORIZINTOAL ERCM TIGHT TO STEEL
STEEL TUBE COLUMN. WALL BRACE TO SOLID BLCCKING EXTENDING
SEE DESIGN TABLES BELOA JOIST. SECURE TO FA. JOIST W/(2)
PG. 3l 10D NAILS

34t . -@!

@wooo BLOCK REPAIR DETAIL SIDE wIEW

2X S0LID BLCOCKING TO EXTEND

2" BELOA JOIST. (2XI0 MIN,} ]

\

%4 HORIZINTCAL FROM TIGHT TO STEEL
WALL BRACE TO SOLID BLOCKING EXTENDING

BELOW JOIST, SECURE TO EA. JOIST W/(2) \
10D NAILS 2
7 \CGLD AIRIRETURN

2X SOLID BLCCKING TC MATCH

JOIST DEPTH. (248 MIN.) 3

TOTAL BLCCKING LCCATICNS \
REQUIRED

STEEL TUBE COLUMN. |
SEE DESIGN TABLES
PG, 3i

;]

BASEMENT
T RALL

<, —RIM BOARDS

4

204" = '

@wooa BLOCK REPAIR DETAIL

FXTBCI ] Wisconsin Association
of Foundation Repair
: W Professionals

TITLE: Blocking Detail With Obstruction

SHEET: S12, appendix aa DRAWN: JFJ

DATE: 06/15M0 REVISION: 06/13/12
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