
�����������	�	
��
��
�����������������
�����
��
�����������������

����
���
��������
������
��������
���� �������
�!������
��"�#
�
�

����
�#
. 1

����������	�
���
��

����������
���
�����

�


�������
���������������
� �!�"

���!�!�"�# �

�����������
$��!�%!�&

FEMA NATIONAL US&R RESPONSE SYSTEM

Structural Collapse Technician Training
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•This slide will describe the purpose of the
shoring lecture.

•Briefly describe each  bullet point as it
pertains to the lecture

•give and general example of each of the
bullet points.
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•This slide will describe the purpose
of the shoring lecture.

•Briefly describe each  bullet point as
it pertains to the lecture

•Give general example of each of the
bullet points.
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•Four main options open to you

•Avoid-  if there is no one there don’t get tied up in
unnecessary shoring operations.

•Remove-Many  times the structural damage is beyond
our normal capability; it can be much easier and safer to
have the hazard removed instead of a complicated and
lengthy shoring ops.

•Shore- to rescue trapped victims, many times shoring of
the local area will be necessary.  Do  it properly

•Monitor- set up transit and watch for movement, have a
way out
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•If there is no life hazard or structural hazard to the rescuers then avoid the
area, you don’t need unnecessary work.
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•Don’t waste time shoring damaged masonry if at all possible.

•It is very difficult to shore cracked masonry properly, and further movement
could cause a collapse.

�����������	�	
��
��
�����������������
�����
��
�����������������

����
���
��������
������
��������
���� �������
�!������
��"�#
�
�

����
�#
. 7

��
	������
����������	

	��
����	�

•Rakers must be erected in pairs in order to be stable.
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•The bottom line is we put the shoring in
place for ourselves to work safely in a
damaged structure.

•You better install it the right way, if it
fails the ones that will be hurt will be
yourself and your fellow rescuers!

•Shoring failure is not an option, there
are no excuses for it.

•Disaster will be the only result.
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•Size up is the most important item to
determine the positioning and size of your
shoring systems.

•Describe each bullet point in detail.

•Give example of each item.
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•Stress the importance of cooperation
between team members.

•Explain the size up only ends when
the rescue operation ends.
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•Placement of the shores is extremely
important, this must be explained to the
students.

•Identify and discuss each bullet point
thoroughly.

•It is critical the shores are erected in the
right position.
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•This rule of thumb works in many cases.

•One item that must also be considered is
the amount of debris on these floors.

•This is a guide line only, all situations must
be carefully examined and calculated.
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•These are 3 primary locations that your
shoring may be installed in.

•Look at these locations first.

•This is part of your size-up.

•After shoring is installed, it must be
constantly checked for possible movement.
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•Keep your shoring elements in line with each
other when erecting in a multistory situation.  The
loads from above must be evenly and directly
distributed through all the shores.

•Protect yourself at all times, shore from the good
area into the bad, don’t start from the most
unstable area first.

•Do not cut off the access of personnel and
equipment, on occasion shores may have to be
constructed around your teams access points.
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•Pneumatic shores can be used to good advantage in rescue shoring, they
go in quickly and are easy to adjust.
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•Each one of these structural items supports
other structural elements.

•If any of these items fails or is missing, some
sort of collapse will occur.

•There presence must be detected as soon as
possible, and there structural integrity must be
ascertained  immediately.

•If compromised, the decision must be made on
the possibility of replacement shoring being
constructed.
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•The rescue specialist squad is broken up
into 2 teams.

•Each man has an assignment; however do
to the nature of collapse rescue, all these
assignments are flexible.

•Explain each assignment and how the
positions all interact with each other.

•It is a team effort, always.
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•This setup is for extensive operations where
multiple teams will be utilized.

•Team positions are similar with additional
manpower for the movement of material.

•In a typical operation you will need the use
of one cutting team for every two to three
shoring teams.

•It will depend on the location of the cutting
station to the shoring, and on the
accessibility of the damaged areas to the
shoring teams.
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•Utilize as a safety shore only.

•Cannot be relied upon as a permanent
shore system.

•Remember; this shore is unstable.

•Header length of 3 ft; need a 12x12 gusset
plate.

•Header length of 4 ft need an 18x18 gusset
plate.
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•Explain the step by step erection of
the T shore.

•Explain the proper nail pattern for
both size gusset plates.

•Explain the proper positioning of the t
post under the floor beams.

•Explain the sole plate positioning in
relation to the header.
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•This shore will be erected 90 percent
of the time.

•Typically constructed of 4x4’s.

•Explain the reason for the cross
bracing and lateral strength.
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•Explain step by step erection of the shores.

•Reinforce the need for the cross braces and
the min. capacity  2% of total load.

•Explain the need for the 5 nail pattern.

•Overhang the header and sole plate 12” on
both ends.

•Cross braces must be carefully positioned &
anchored to the header and the sole plate to
be effective. See next slide
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•Overlap the end post one foot.

•Anchor the diagonal cross brace as shown, for the most effective bracing
strength.
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•Used to brace walls that are compromised.

•Uses opposite wall as support.

•Used mainly is larger structures with
concrete or masonry walls.
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•Install shoring square, pad out wall plates if
necessary.

•struts must have full contact with walls.

•Place wedges on good wall then pressurize.

•Install cleats under each post, on both sides.

•Gusset plate if necessary, in earthquake it is
required.

•Cross brace if not being used for access.
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•Similar to the window shore in fabrication.

•Wedge the posts on the bottom at all times,
laterally instability will be greater at the top of
the shore than at the bottom.

•Anchor to door frame.

•Gusset plate when entrance is being utilized
by rescue personnel.

•Stress rule of thumb, 1 inch for every foot,
explain options available.
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•Similar to the door shore in fabrication

•wedge the posts on the bottom at all
times, laterally instability will be greater at
the top of the shore than at the bottom.

•Anchor to window  frame when possible

•gusset plate when entrance is being
utilized by rescue personnel

•stress rule of thumb, 1 inch for every foot,
explain options available
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•Describe the step by step proper erection of
the shore.

•Reinforce the reasons for the wedges being
on the bottom.

•Describe options available with the erection
of the shore.

•Mention the minimum bearing of the posts
has to be at least 2 inches, describe options.

•Cross brace if not used for access.
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•Describe the step by step proper erection of
the shore.

•This alternate method may be used to
reduce the risk of building the entire shore in
a dangerous opening, such as the one in the
following slide.

•This does not work in many situations and it
would be just an option.

•You give up some adjustability for greater
safety.
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•The strongest shore we can
assemble.

•Use 2x4’s for bracing of 4x4 posts.

•Use 2x6’s for bracing of 6x6 posts.

•When used as safe haven.
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•Explain the step by step erection of the
shore.

•identify each element as it appears on  the
screen ; header size is 4x6 minimum.

•The over hangs should be 12 inches on the
header and sole plates.

•stress proper fit of diagonal at header & sole.

•Stress the proper nail patterns and the
spacing for the bracing.

•Maximum spacing of posts is 5 feet.
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•Explain that you need additional
horizontal & diagonal to keep the
diagonals from getting too long.

•The diagonals in Laced Posts are
limited in length since they resist both
tension and compression forces.

�����������	�	
��
��
�����������������
�����
��
�����������������

����
���
��������
������
��������
���� �������
�!������
��"�#
�
�

����
�#
. 43


�������#������
����
�$ ���% � ���=���&,,&�*��$�������!'�&'!�

��$��� �
� '� ������!&�$��������$$���!' ��!$

)����!' ����$�$#�$�!'&�*�>�<)��"!=&"�"

�)��  �����$�!' ��( ��<�)�#�?�)��"!=#��% ���  ����

���$$���!' �$!" �!$�	!@ ���%�� $

��$�$��� �
� '� �����	&*%����*� $�����% ������

���A� $�&������ $$�B��&'�&����1$� "C�&$�"�� 

��!'�&'!�D

�&�&"�"��)�E���9���'%��&�$�!$���'%��$

•Used when the slope of the floor is over 5%.

•When box cribbing is impractical this is the
shore to replace it.

•Generally spaced 4 to 5 ft apart.
•Braced at front and back with lacing (similar to Laced
Posts).

•If need 6 to 8 ft apart, bracing should be same as for
Raker Shores.

•Minimum 2 posts per shore.
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•Use this shore in direct contact with the
ground.

•Dig the holes parallel with slope of the floor.

•Make holes approximately 12” deep.

•Use the “U” channel to anchor the base of
the shores.

•Explain step by step erection of the shore.

•Re-emphasize the need for the proper nail
patterns.
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•Explain the step by step erection procedure
for the shore.

•The posts are assembled at right angles to
the floor to be shored, the force of the load is
in that direction.

•Base of posts are constructed similar  to
raker shores, need wedges and bottom
cleats.

•Bottom cleats minimum 24 inches.

•Need 3 anchor pins.
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•This shore is utilized when the slab in
question is able to move or shift.

•The vertical posts will transfer both
sloped and perpendicular forces.
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•Two shores must be erected.

•Spacing as necessary, 4 to 5ft  maximum.

•Brace with lacing as shown in front and back.

•For spacing over 5 ft use bracing as for Raker
Shores, horizontals + X bracing (see 2nd next
slide)

•Use 2x6’s for all bracing.

•If shore is less than 3 feet high, 3/4” plywood
can be used instead, see next slide.
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• For spacing up to 5 ft and height less than 4
ft, a 3/4” x 12” to 24” strip of plywood may be
used for bracing two sloped floor shores
together.

•Maximum distance from edge of plywood to
top or bottom of shore should be about 12”.
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•Two shores must be erected.

•Spacing as necessary, 5 to 8ft  maximum.

•Brace with lacing as shown in front and
back.

•For spacing 5 ft and less use lacing as in
previous slide.

•Use 2x6’s for all bracing.
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•Initial safety shore only.

•Must be anchored to the wall as well
as the ground.

•Can be reused.

•On masonry walls generally place
sheet of plywood in front.
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•Explain the step by step procedure
for the erection of this shore.

•Explain the shores elements as they
appear on screen.

•Generally constructed of 4x4’s.

•Must be anchored to the wall before
shore is pressurized.
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•U-channel is standard foot for all
shores bearing on soil.

•Use for Sloped Floor shores on earth
and Flying + Split Sole Rakers.

•Standard parts = 12” square gusset
and 4x4x18”.

•Standard nailing is 8d, 5 & 8 in every
gusset plate.
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•For Flying Raker just use plain U-
channel against earth.

•May add 2x6 or 2x8 under it if you
have very poor soil.
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•Explain the importance of properly
erecting this type of shore.

•Must be anchored to the wall and the
ground.

•Minimum two shores erected.

•All rakers must be horizontally
braced.

•• The Raker Shore of ChoiceThe Raker Shore of Choice

•• normally erected at 45 degree anglenormally erected at 45 degree angle

•• used to stabilize leaning wallsused to stabilize leaning walls

•• must erect minimum of two and crossmust erect minimum of two and cross
brace thembrace them

•• must be properly constructed to bemust be properly constructed to be
effectiveeffective

SOLID SOLE RAKERSOLID SOLE RAKER
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•Explain the proper step by step erection of
the shore, and preferred option of pre-
constructing away from wall.

•Explain the reasons for the right angle at the
base.

•Reinforce the importance of the proper
amount of nails as well as the proper nail
patterns.

•Identify each component as it appears on
the screen.
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•Can be utilized on the earth or solid
ground

•generally used in earth situations

•if placed in ground the raker angle should
be 60 degrees

•bottom sole plate pieces are 2x6

•placed close to the ground whenever
possible

•wall plate must be anchored to the wall
before shore is pressurized
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•Explain erection sequence, and preferred
option of pre-constructing Rakers away from
wall and walk into place.
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SPLIT  SOLE  RAKER BASE
(also use for Sloped Floor Shore on Earth )
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•Add 18” square sole under U-
channel to increase capacity of
bearing on soil for Split Sole Raker.

•Sole may be 3-2x6x18” or 2 layers of
3/4” plywood nailed together.

•Pre-nail sole to U-channel or toenail
U-channel down on top of sole.
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•3-2x6 Sole in place, make sure
lumber lines up and there are no
spaces in the back.

•These must be flush with the ground.
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•U-channel on double layer of 3/4”
plywood x 18” square.
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•Discuss assembly and that this is a
relatively complicated raker that may
be required for 3 story walls.

•May need to splice Raker and wall
plate if shores go higher than two
stories.
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•Typical splice for rake.r

•Needs to be done near intersection
of raker and mid-point braces, per
next slide.
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•Splice Raker at intersection.
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•The proper position for the face of the
raker is imperative

•it must be located at the floor level or just
below

•a 2 foot range is acceptable

•when calculating the wall insertion point
round off to the nearest lowest foot
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•These are the two angles of choice.

•Use the 45 degree angle as first choice.

•The pitch on the framing square is given for
both angles.

•The length of the raker per foot of rise is
given above, these numbers are consistent
for any length.
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•This graphic explains the reason for the
number 17.

•You must explain to the student the principle
behind the proper angle use’s.

•Give students several raker insertion points
and have them calculate the proper raker
length.
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•This graphic explains the reason for the
number 14

•you must explain to the student the
principle behind the proper angle use’s

•give students several raker insertion points
and have them calculate the proper raker
length
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•Bad Marriage, Bad Bearing.

•The right angles must be opposite
each other.

•The inclined planes of both wedges
must be touching each other.
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•Should be 2x6 if possible.

•If 2x4’s are used, they must be doubled up,
side by side.

•Raker insertion point over 8 ft high need
three horizontals (for 4x4 Rakers).

•Raker insertion point less than 8ft only need
2 horizontals.

•Both ends must be “X” braced.

•Every third bay needs an “X” brace.

•All bracing should be on the same plane.
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•45 degree raker shores must have a 24 inch
cleat.

•Rakers over 45 degrees need cleats 36
inches long.

•Your can place a 1 inch deep notch in the
wall plate and use a 24 inch cleat instead.

•4x4’s need an 8 inch long notch.

•6x’s need a 12 inch long notch.
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•Explain the step by step layout and cutting
procedure.

•The 1 1/2 return cut must be at right angles
to the face cut.

•The shores length will be measured from tip
to tip.

•Explain the importance of the proper cut
angles.

•The raker must fit properly in order for the
shore to be effective.
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•All plywood must be nailed with 8 penny
nails.

•Use the 5 nail pattern method to evenly
distribute the nails throughout the plate.

•5 and 8 in every gusset plate.

•Should normally be 3/4 inch plywood.

•Used on all types of shoring in a earthquake
situation.

�����������	�	
��
��
�����������������
�����
��
�����������������

����
���
��������
������
��������
���� �������
�!������
��"�#
�
�

����
�#
. 82

��
����������


����G���!%���&&���

���������7�F

•This nail pattern distributes the nails
throughout the material, helping to eliminate
splitting.

•Used on all cleats, gusset plates and thrust
blocks of any type.

•Should be spaced evenly throughout the
material.
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•All nails in dimensional lumber must be 16
penny.

•Rule of thumb; one less nail than the width
of the material.

•Space nails properly.

•Keep nails back one inch from the end of
the lumber, this will keep splitting to a
minimum.
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•This is a typical anchoring system, it can be
preinstalled before the shore is brought into
position.

•2 -1 inch pins minimum behind each raker
(into concrete paving).

•Wedges must be placed between the raker
and the anchor block.

•Mention several variations, need additional
bearing for solid sole rakers on earth.
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•Steel thrust block option.

•Anchor the steel down with 6 let in
anchors.
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•Typical method of anchoring, keep
the stakes roughly 1 foot apart.

•This method enables a separate
crew to install the anchor block before
the shores are complete.

•The rakers than can be placed in
position, wedged tight and very little
time is needed for personnel to be in
an unstable area.
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•Extended sole option.
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•Bear on a curb or adjacent wall,
especially needed if solid sole raker is
on earth.
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ELLIS
  CLAMPS

MAXIMUM  HEIGHT  12’

MAX  HEIGHT  
       BOTTOM  LEG   7’

CLAMPS  12”  APART

MIN  6”  FROM  TOP 

MIN  6”  FROM  BOTTOM 

•Describe typical use of this item.

•Generally utilized only when the shoring
material is too short.

•Working load is 6ooo lbs, this does limit its
uses.

•Shore must be assembled and properly
pressurized with the Ellis jack.

•Clamps must be nailed in place.

�����������	�	
��
��
�����������������
�����
��
�����������������

����
���
��������
������
��������
���� �������
�!������
��"�#
�
�

����
�#
. 90

�
�
���������
�	
�
PIPE  SHORES

TRENCH  JACKS

SEVERAL TYPES, ADJUSTABLE 
PIN  ANCHOR  &  SCREW  ARE  THE 

 MOST  COMMON

1 1/2 “ &  2’’  ARE  THE  NORM

MIN  IS  SCHEDULE  40

CAPACITY IS BASED ON L/D RATIO 

•Used in construction projects around the
country, easily accessible.

•Various types and sizes available.

•Before using, check equipment's condition,
many times the equipment has been abused.

•can be placed in position rather quickly.

•Not a permanent system, cannot be properly
crossed braced.

•Use as initial shoring only, use wood sole &
header.
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AIRCRAFT  ALUMINUM

18”  EXTENDING  TO  16’

DO NOT USE AIR TO SET THESE STRUTS IN
 A STRUCTURAL COLLAPSE

 WORKING  LOAD VARIES
DEPENDING ON LENGTH

•There are two main types available explain
both types.

•Accepted load ranges of the struts will be
published in Struct Spec FOG.

•The longer the strut the lower the value
(range 20,000 to 3,000 lbs).

•This are great for temporary support.

•At this time we don't have the capability to
cross brace these items.

•Very strong, easy and quick to set up, great
initial safety shoring.


