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ips or Tons, usually associated w
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ope. 
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Force required to cause com
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fraction of U
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trength that is used to determ
ine the S
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Low

 R
isk of C
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esign Load
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ltim
ate S

trength divided by 
D

esign Load. This Factor m
ay be as high as 10 to 20 w

hen using 
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ire R
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lim
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ope to suspend hum
ans. For m

ost building  
structures, it is norm

ally not less than about 3. 
D

esign Factor for W
ood Structures – due to the variation in the 

quality of any grade and species of w
ood it is difficult to predict the 
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esign Factor for any individual shore built using the guidelines of 

this docum
ent.  
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The S
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quad should select the posts for straightness 

of grain and m
inim

um
 num

ber of knots.  
� 

The lum
ber should be good quality D

ouglas Fir or Southern 
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ine (if not, the reductions in strength noted in S
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should be applied). N
ote that pressure treating D
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ine does not significantly reduce strength. 
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hen nailing 2x lum

ber w
ith 16d nails one m

ust avoid 
splitting in order to m

aintain joint integrity. In cases w
here 

16d are closely spaced, the 16d coated cooler nail (.148" x 
3.25") is preferred.  
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For m

ore D
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lossary, of this 
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operation of rescue personnel operating at a disaster site. These 
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ir horns or other appropriate hailing 
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arking system

 w
as established to ensure: 
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ithin a geographic area. 
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unicate the condition and status of U
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operations w
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Identification m
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ith 
International O

range spray paint (or crayon), placed on the building 
surface. In cases w
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any structures are involved or spray 

painting needs to be avoided, a system
 using a "S

tick-on" Label 
should be used.   
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arkings should be placed on norm
al address side of the structure. 
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The S

tructures S
pec (or other appropriate TF m

em
ber) w

ill 
outline a 2' X 2' square box at any entrance accessible for 
entry into any com

prom
ised structure. P

aint sticks, lum
ber 

crayons 
or 

aerosol 
spray-paint 

cans 
(International 

O
range 

color) w
ill be used for this m

arking system
. P

eel &
 S

tick labels 
or stiff paper placards m

ay be used to avoid paint dam
age. 

(See exam
ple on Page 1-25.) 

�
 

M
aterials and m

ethods used for m
arking shall be coordinated 

w
ith FEM

A IST as w
ell as local Authority H

aving Jurisdiction, in 
order to avoid confusion w

ith search and other m
arking.   

�
 

It is im
portant that an effort is m

ade to m
ark all norm

al entry 
points (Side A

 if possible) to a building under evaluation to 
ensure that Task Force personnel approaching the building 
can identify that it has been evaluated. 

�
 

The specific m
arkings w

ill be m
ade inside the box to indicate 

the condition of the structure at the tim
e of the assessm

ent. 
Any identified hazards w

ill be indicated, outside of the box, on 
the 

right 
side. 

(P
lacards 

have 
space 

below
 

the 
box 

for 
com

m
ents on hazards) 

�
 

N
orm

ally the m
arking (or placards) w

ould, also, be m
ade 

im
m

ediately adjacent to the entry point identified as low
est risk.  

An arrow
 w

ill be placed next to the box indicating the direction 
of the low

est risk entrance if the S
tructure/H

azards E
valuation 

M
arking m

ust be m
ade som

ew
hat rem

ote from
 this entrance. 

�
 

A
ll Task Force personnel m

ust be aw
are of the possibility of, 

and 
look 

for 
other 

S
tructure/H

azards 
E

valuation 
m

arkings 
m

ade on the interior of the building.   
�

 
A

s each subsequent assessm
ent is perform

ed throughout the 
course of the m

ission, a new
 TIM

E
, D

ATE, and TA
S

K
 FO

R
C

E
 

ID
 entry w

ill be m
ade below

 the previous entry, or a com
pletely 

new
 m

arking m
ade if the original inform

ation is now
 incorrect. 
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The TIM
E

, D
A

TE, and TF ID
, are noted outside the box at the right-

hand side.  This info is m
ade w

ith paint stick or lum
ber crayon.  The 

paper (or cardboard), stick-on placards m
ay need to be attached 

using duct tape to assure their positioning.  
  This exam

ple is for a M
edium

 R
isk building, and the arrow

 indicates 
the direction to the low

est risk entry (possibly a w
indow

, upper floor, 
etc.). A

ssessm
ent w

as m
ade on July 15, 1991, at 1:10 P

M
.  There 

is an indication of natural gas in the structure.  The evaluation w
as 

m
ade by the #1 TF from

 the S
tate of O

regon.  
It should be understood that this building w

ould not be entered until 
the H

azm
at (natural gas) had been m

itigated. W
hen that m

itigation is 
perform

ed, this m
ark should be altered by a placing a line thru the H

M
 

and adding the tim
e and TF w

ho perform
ed the m

itigation.  An entirely 
new

 m
ark could also be added w

hen the m
itigation is done, or after 

any change in conditions such as an aftershock. To indicate changed 
conditions w

hen using labels or placards, one m
ay cross-out the 

hazard if m
itigated or just replace the label/placard if appropriate.  

M
arking boxes m

ay also be placed in each of the specific areas 
w

ithin the structure (i.e., room
s, hallw

ays, stairw
ells, etc.) to denote 

hazardous conditions in separate parts of the building. 
It should also be noted that the S

tructure/H
azards M

ark m
ight not 

be m
ade in m

any situations, such as: 

�
 

S
tructures w

hen S
tS

 are present at all tim
es during the 

incident. 

�
 

Follow
ing hurricanes for very sim

ple structures.

7/15/91 1310 hrs.
H

M
 - natural gas

O
R

-TF1
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The TIM
E

, D
A

TE, and TF ID
, are noted outside the box at the right-

hand side.  This info is m
ade w

ith paint stick or lum
ber crayon.  The 

paper (or cardboard), stick-on placards m
ay need to be attached 

using duct tape to assure their positioning.  
  This exam

ple is for a M
edium

 R
isk building, and the arrow

 indicates 
the direction to the low

est risk entry (possibly a w
indow

, upper floor, 
etc.). A

ssessm
ent w
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ade on July 15, 1991, at 1:10 P

M
.  There 

is an indication of natural gas in the structure.  The evaluation w
as 

m
ade by the #1 TF from

 the S
tate of O

regon.  
It should be understood that this building w

ould not be entered until 
the H

azm
at (natural gas) had been m

itigated. W
hen that m
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ed, this m
ark should be altered by a placing a line thru the H

M
 

and adding the tim
e and TF w

ho perform
ed the m

itigation.  An entirely 
new

 m
ark could also be added w

hen the m
itigation is done, or after 

any change in conditions such as an aftershock. To indicate changed 
conditions w

hen using labels or placards, one m
ay cross-out the 

hazard if m
itigated or just replace the label/placard if appropriate.  

M
arking boxes m

ay also be placed in each of the specific areas 
w

ithin the structure (i.e., room
s, hallw

ays, stairw
ells, etc.) to denote 

hazardous conditions in separate parts of the building. 
It should also be noted that the S
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ight not 

be m
ade in m

any situations, such as: 

�
 

S
tructures w

hen S
tS

 are present at all tim
es during the 

incident. 

�
 

Follow
ing hurricanes for very sim

ple structures.

7/15/91 1310 hrs.
H
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 - natural gas
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A
 separate and distinct m

arking system
 is necessary to denote 

inform
ation relating to the victim

 location determ
inations in the 

areas searched. This separate S
earch A

ssessm
ent M

arking  
S

ystem
 is designed to be used in conjunction w

ith the S
tructure  

and H
azards E

valuation M
arking S

ystem
. The C

anine S
earch 

S
pecialists, Technical S

earch S
pecialists, and/or S

earch Team
 

M
anager (or any other Task Force m

em
ber perform

ing the search 
function) w

ill draw
 an "X" that is 2' X

 2' in size w
ith International 

O
range paint stick, lum

ber crayon or color spray paint (note that 
K

9 m
ay be adversely effected by the Fum

es from
 Spray Paint). 

This X w
ill be constructed in tw

o operations - one slash draw
n upon 

entry into the structure (or room
, hallw

ay, etc.) and a second 
crossing slash draw

n upon exit.  
  

S
ingle slash draw

n upon entry to a 
structure or area indicates search 
operations are currently in progress. 
U

pon entering a building or a 
separate w

ing of a large building, add 
the S

earch Team
 I.D

., D
ate and Tim

e 
(24hr) of entry. (N

ext to m
ain entry)  

 
N

ote: O
R

-1 is used instead of    
O

R
-TF1 to save tim

e. A
lso 1100 is 

used to abbreviate 1100hrs 
 C

rossing slash is draw
n as personnel 

exit from
 the structure or area. 

 D
istinct m

arkings w
ill be m

ade inside the rem
aining quadrants of 

the X
 to clearly denote the search status and findings at the tim

e 
of this assessm

ent. The m
arks w

ill be m
ade w

ith carpenter chalk 
or lum

ber crayon. The follow
ing illustrations define the S

earch 
A

ssessm
ent m

arks: 

O
R

-1 
2-10-02 
1100 

O
R

-1 
2-10-02 
1100
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In m
ost cases, extem

poraneous inform
ation w

ill not be conveyed 
using the m

arking system
. This type of com

m
unication w

ill usually 
take place as a result of face-to-face m

eetings betw
een S

earch, 
R

escue, and other com
ponents of the Task Force. 

S
earch M

arkings should be m
ade at each area w

ithin a structure, 
such as room

s, voids, etc, but only inform
ation related to the results 

of the search w
ill be m

arked upon exiting each space (N
o Tim

e or 
TF designation).  
�

 
An adhesive-backed S

earch M
ark Placard has been approved 

for use in incidents like hurricanes and large earthquakes 
w

here m
any structures are involved. A

ll FE
M

A
 Task Forces 

have been supplied w
ith the graphic to be used in creating the 

stick-on search m
arks, w

hich should be printed on orange 
paper. (S

ee exam
ple on P

age 1-30.) 

VIC
TIM

 LO
C

A
TIO

N
 M

A
R

K
IN

G
 SYSTEM

 �
 

D
uring the search function it is necessary to identify the 

location of potential and know
n victim

s. 

�
 

The am
ount and type of debris in the area m

ay com
pletely 

cover or obstruct the location of any victim
. 

�
 

The victim
 location m

arks are m
ade by the search team

 or 
others aiding the search and rescue operations w

henever a 
know

n or potential victim
 is located and not im

m
ediately 

rem
oved. 

�
 

The victim
 location m

arking sym
bols should be m

ade w
ith 

orange spray paint (using line m
arking or "dow

nw
ard" spray 

can) or orange crayon. 

�
 

The follow
ing illustrates the m

arking system
: 
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N
orm

al R
einforced C

oncrete = 150 pcf = .087 lbs per cubic inch              
S

truct. S
teel = 490 pcf  =  .28 lbs per cubic inch 

A
lum

inum
     = 165 pcf  = .095 lbs per cubic inch 

M
asonry and C

em
ent P

laster = 125 pcf 
D

ry W
ood = 35 pcf                  W

et W
ood = 45 to 60 pcf 

W
ood Joist@

16� o.c. 
 

=    3 psf 
3/4� W

ood Flooring 
 

=    2.5 psf 
5/8� G

ypsum
 B

oard  
 

=    2.5 psf 
Fram

e w
all w

ith1/2� G
yp ea. S

ide 
=    7 psf 

Fram
e w

all w
ith 5/8� G

yp ea. S
ide 

=    8 psf 
8� P

C
 H

ollow
 P

lank 
 

=    60 psf 
8� H

ollow
 C

onc M
asonry 

 
=    40 psf  

C
oncrete M

asonry R
ubble           =   10 psf per inch of thickness 

Interior w
ood &

 m
etal stud w

alls  =   10 to 15 psf per floor 
N

orm
al hom

e or office furniture   =   10 psf (m
ore for storage) 

W
ood Floors w

eigh 10 psf to 25 psf (25 w
ith 1.5� conc fill) 

Steel Floors w
ith m

etal deck &
 conc fill w

eigh 50 to 70 psf 
C

oncrete Floors w
eigh from

 80 to 150 psf 

R
ESC

U
E LIVE LO

A
D

S
 

A
dd 10 to 15 psf for R

escuers  (4-250lb in 100 sq ft = 10 psf) 
(A

lso need to account for heavy tools)  

Q
U

IC
K

 W
EIG

H
T ESTIM

A
TIN

G
 (per square foot)

12" C
oncrete slab = 150 psf            1" S

teel plate  
= 40 psf 

10" 
 

 = 125 psf 
3/4"    

 
= 30 psf 

 9" 
 

 = 113 psf 
5/8 

 
= 25 psf 

 8" 
 

 = 100 psf 
1/2" 

 
= 20 psf 

 7" 
 

 =   88 psf 
3/8" 

 
= 15 psf 

 6" 
 

 =   75 psf 
1/4" 

 
= 10 psf 

 4" 
 

 =   50 psf 
1/8" 

 
=   5 psf 
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R
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eek assistance from
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pecialist (S

tS
). 

Identify dam
age, hazards, and potential victim

 locations.
1. 

W
hat caused collapse?  P

otential for aftershocks, etc.? 
2. 

W
hat is the rem

aining P
otential E

nergy? (heavy objects above 
ground that can becom

e a secondary collapse). 
� 

O
pen voids w

ith questionable support?. 
� 

Long C
olum

ns that can buckle? 
� 

Leaning building w
ith racked openings? 

� 
Leaning vs Plum

b w
alls, and H

eavy vs Light w
alls? 

3. 
W

hat type of structure? W
ood, C

IP
 C

oncrete, P
C

 C
oncrete, 

U
R

M
?   B

rittle or D
uctile S

tructure? 
4. 

A
re floors sloped? Is there a ladder affect pushing out on the 

supporting w
all? Is the floor hinged?  

5. 
W

here are victim
s, and w

hat is m
ost efficient w

ay to m
itigate the 

hazards, access, and extricate victim
s?  

If shoring is to be built, determ
ine type and placem

ent of 
shoring system

s in relation to hazards &
 victim

 location. 
6. 

W
here/w

hat to shore; H
ow

 to sequence order to m
inim

ize risk. 
7. 

S
hore near and under victim

s; S
hore from

 outside to in.  
8. 

W
hat w

ill support the shoring: S
lab on ground; S

oil; B
asem

ent 
slab; or U

pper story slab? 
�

M
ulti level shores should bear on each other. 

9. 
W

hat is type &
 condition of structure: S

olid but cracked slabs; 
beam

s supporting slabs or joist; beam
less slabs; w

ood or steel 
trusses; or badly cracked concrete? 
�

S
hore under debris pile. 

10. Look for: B
roken connections; O

ut of plum
b; R

acked openings; 
sagging or sloped floors; B

ulged or cracked floors.  
11. S

horing beam
s that support slabs or joists is m

ost desirable. 
C

heck for sagging beam
s/girders, &

 w
ith dam

aged connections. 
12. For w

ood structures, place shores perpendicular to joist and 
align posts under joist. S

upport beam
s that support joist. 

13. U
se S

loped Floor S
hores &

 C
ribbing for lim

ited ht. conditions. 
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TH
E SH

O
R

IN
G

 TEA
M

S
To conduct S

horing O
perations safely and efficiently, tw

o separate 
Shoring Team

s are form
ed. 

1.
The Shore A

ssem
bly Team

 – P
erform

s the actual shoring 
size-up and construction of the shores. 

2.
The C

utting Team
 – E

stablishes the equipm
ent area and cuts 

the shoring lum
ber. 

3. 
The S

hore A
ssem

bly Team
 consists of the follow

ing: 
a. 

The Shoring O
fficer (R

escue S
quad O

fficer) – is in-
charge of the operation and w

orks w
ith the Structures 

Spec to determ
ine w

here to place and erect the shores. 
b. 

The M
easure – perform

s all the m
easuring required in the 

erection of the shoring and relays all m
easurem

ents and 
lum

ber size to the Layout of the C
utting Team

. 
c.

Shores – clears aw
ay debris and obstructions that could 

interfere w
ith shore construction. H

e also assists the 
M

easure as needed to erect the shores. 

4.
The C

utting Team
 

The initial responsibility of the cutting team
 is to secure an area as 

close as possible to the collapse operation to m
inim

ize the num
ber 

of personnel needed to relay the m
aterials to the shore assem

bly 
team

.  The assistance of several other personnel m
ay be required 

to help expedite the m
ovem

ent of lum
ber/tools to the collapse area. 

a. 
The Layout – is in charge of setting up the cutting station 
and preparing the m

aterials to be cut. 
� 

P
erform

s all m
easuring, layout of angle and should be 

in direct contact w
ith the shore assem

bly team
 

M
easure via portable radio to elim

inate m
is-

com
m

unications on dim
ensions, etc. 

 
b. 

The C
utter – cuts the shoring m

aterial. 
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TH
E 

SH
O

R
IN

G
 T

EA
M

S 
 (c

on
tin

ue
d)

c.
To

ol
s 

an
d 

Eq
ui

pm
en

t –
 d

ire
ct

s 
th

e 
m

ov
em

en
t o

f t
oo

ls
 

an
d 

eq
ui

pm
en

t t
o 

be
 p

la
ce

d 
w

he
re

 th
ey

 a
re

 re
qu

es
te

d,
 

an
tic

ip
at

es
 lo

gi
st

ic
al

 n
ee

ds
 o

f t
he

 s
ho

rin
g 

te
am

 a
nd

 k
ee

ps
 a

n 
in

ve
nt

or
y 

ch
ec

kl
is

t/l
og

 s
he

et
 fo

r e
as

ie
r r

et
rie

va
l o

f t
oo

ls
 a

nd
 

eq
ui

pm
en

t a
t t

he
 c

on
cl

us
io

n 
of

 re
sc

ue
 o

pe
ra

tio
ns

. 
5.

 
A 

si
ng

le
 R

es
cu

e 
Sq

ua
d 

ca
n 

no
rm

al
ly

 fi
ll 

th
e 

si
x 

in
di

vi
du

al
 

sh
or

in
g 

te
am

 p
os

iti
on

s 
du

rin
g 

m
os

t s
ho

rin
g 

op
er

at
io

ns
. 

6.
 

La
rg

er
 o

r m
or

e 
co

m
pl

ex
 s

ho
rin

g 
op

er
at

io
ns

 m
ay

 re
qu

ire
 T

w
o 

R
es

cu
e 

S
qu

ad
s,

 w
ith

 O
ne

 s
qu

ad
 a

ss
ig

ne
d 

to
 th

e 
S

ho
re

 
A

ss
em

bl
y 

Te
am

 a
nd

 th
e 

O
th

er
 a

ss
ig

ne
d 

to
 th

e 
C

ut
tin

g 
Te

am
. 

7.
Sh

or
e 

A
ss

em
bl

y 
Te

am
 w

ith
 a

 S
ix

 p
er

so
n 

R
es

cu
e 

Sq
ua

d:
 

 
a.

 
Th

e 
Sh

or
in

g 
O

ffi
ce

r (
R

es
cu

e 
S

qu
ad

 O
ffi

ce
r) 

 
b.

 
Th

e 
M

ea
su

re
 

c.
 

Sh
or

es
 

d.
 

Sh
or

es
 

e.
 

Sa
fe

ty
 

f. 
R

un
ne

r –
 e

ns
ur

es
 to

ol
s,

 e
qu

ip
m

en
t, 

an
d 

sh
or

in
g 

m
at

er
ia

ls
 

ar
e 

m
ov

ed
 fr

om
 th

e 
sh

or
in

g 
op

er
at

io
n 

pr
im

ar
y 

ac
ce

ss
 p

oi
nt

 to
 

th
e 

sh
or

in
g 

si
te

 a
nd

 a
ss

is
ts

 in
 th

e 
er

ec
tio

n 
of

 s
ho

re
s 

as
 

ne
ed

ed
. 

8.
 

C
ut

tin
g 

Te
am

 w
ith

 a
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om
pl

et
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S
ix

 p
er

so
n 

R
es
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S
qu

ad
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Th

e 
C

ut
tin

g 
Te

am
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ffi
ce
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R

es
cu
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S

qu
ad
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ffi

ce
r) 

 
b.

 
Th

e 
La

yo
ut

 
c.

 
Th

e 
Fe

ed
er

 –
 m

ov
es

 a
nd

 fe
ed

s 
m

ea
su

re
d 

an
d 

m
ar

ke
d 

sh
or

in
g 

m
at

er
ia

l f
ro

m
 th

e 
La

yo
ut

 to
 th

e 
C

ut
te

r a
nd

 h
el

ps
 

se
cu

re
 it

 w
he

n 
be

in
g 

cu
t. 

 
d.

 
Th

e 
C

ut
te

r
 

e.
 

To
ol

s 
an

d 
Eq

ui
pm

en
t

f. 
R

un
ne

r –
 e

ns
ur

es
 to

ol
s,

 e
qu

ip
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en
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an
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sh
or

in
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ar
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ov
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 th
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 a
re

a 
to

 th
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sh
or

in
g 

op
er

at
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n 
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im
ar

y 
ac

ce
ss

 p
oi

nt
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1. 

The strength of W
ood System

s depend on the follow
ing: 

� 
P

erpendicular to grain bearing of P
ost on H

eader. 
� 

V
ertical capacity of P

osts (based on H
eight (Length). 

� 
S

trength of H
eader and S

ole. 
� 

S
trength of ground or floor slab below

 Sole.
2. 

The size of a H
eader depends on the stiffness of the header 

com
pared to the structure being supported: 

� 
W

hen supporting intact concrete slabs, the concrete 
structure is usually  m

uch stiffer than the header. In this 
case, as long as the posts are no m

ore than 4 ft o.c.(5 ft 
for 6x6), the m

inim
um

, 4x4 or 6x6 header m
ay be used.  

� 
W

hen supporting a w
ood floor, header should be a depth 

of 1" for each foot of clear span betw
een posts – 4x4 m

in. 
� 

For all other conditions, the header should be designed for 
the actual load, by a U

S
&

R
 S

tructures S
pecialist. 

3. 
The Total Length of 2x4 & 2x6 Lacing (diagonal bracing 
m

em
bers that are capable of resisting both Tension and 

C
om

pression) should be lim
ited to 7'-6". 

4. 
If the length of 2x4 &

 2x6 diagonal bracing m
em

bers is greater 
than 7'-6", then they m

ust be configured as  X
-bracing, since 

each m
em

ber is only capable of resisting Tension.
5.

Pickets are 1" dia. x 36" m
in., G

rade A
-36 plain steel rods or 

G
rade 60 rebar, driven a m

inim
um

 of 24" into soil or paving. 
6. 

Shoring N
um

bers to R
em

em
ber (D

oug Fir &
 So. Pine) 

�
8, 20, 24, 32, 5 

�
8K

 is D
esign S

trength of 4x4 Post, 8ft long
�

20K
 is D

esign S
trength of 6x6 Post, 12ft long

�
24K

 is D
esign S

trength of 2x2 lay-up of 4x4 C
rib

�
32K

 is D
esign S

trength of 4x4 Laced Post 
�

5K
 is D

esign S
trength of 4x R

aker System
 

              (2 – 45 or 60 deg R
akers + adequate bracing) 
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1.

 
M

ax
im

um
 P

os
t H

ei
gh

ts
 h

av
e 

be
en

 s
pe

ci
fie

d 
as

 1
0'

-3
", 

12
'-3

", 
 

et
c.

 , 
an

d 
S

ho
re

 is
 th

en
 li

m
ite

d 
to

 n
ex

t F
ul

l F
oo

t i
n 

H
ei

gh
t. 

2.
 

D
es

ig
n 

Lo
ad

 (S
af

e 
W

or
ki

ng
 L

oa
d)

 fo
r C

la
ss

 1
 &

 2
 S

ho
re

s 
is

 
ba

se
d 

on
 S

ho
re

 H
ei

gh
t. 

(N
ot

 p
os

t l
en

gt
h)

.
3.

 
Th

e 
us

e 
of

 4
x4

 &
 6

x6
 H

ea
de

rs
 is

 d
es

ira
bl

e,
 s

in
ce

 th
is

 
m

ai
nt

ai
ns

 a
 re

la
tiv

el
y 

st
ab

le
1 

to
 1

 h
ei

gh
t t

o 
w

id
th

 ra
tio

. T
hi

s 
al

lo
w

s 
th

e 
us

e 
of

 o
ne

 s
id

ed
 c

on
ne

ct
io

ns
 to

 h
ea

de
rs

.
4.

 
It 

is
 d

es
ira

bl
e 

to
 u

se
 2

-s
id

ed
 c

on
ne

ct
io

ns
 a

t P
os

ts
 to

 S
ol

e 
P

la
te

s 
at

 W
ed

ge
s.

 T
he

 c
on

ne
ct

or
s 

sh
ou

ld
 b

e 
6"

x1
2"

, H
al

f 
G

us
se

ts
 e

ac
h 

si
de

, o
r a

 2
x 

D
ia

go
na

l B
ra

ce
 o

ne
 s

id
e 

an
d 

G
us

se
t t

o 
op

po
si

te
 s

id
e.

 G
us

se
ts

 m
ay

 b
e 

cu
t f

ro
m

 5
/8

" o
r 3

/4
" 

pl
yw

oo
d 

or
 O

rie
nt

ed
 S

tra
nd

 B
oa

rd
 (O

S
B

). 
5.

 
 F

or
 w

oo
d 

or
 li

gh
t m

et
al

 fl
oo

r/r
oo

f s
ys

te
m

s,
 1

-s
id

ed
 c

on
ne

ct
io

ns
, 

at
 w

ed
ge

s,
 m

ay
 b

e 
us

ed
 in

 s
itu

at
io

ns
 w

he
re

 la
te

ra
l 

di
sp

la
ce

m
en

t o
f t

he
 s

ho
re

 is
 u

nl
ik

el
y.

  D
is

pl
ac

em
en

t m
ay

 b
e 

ca
us

ed
 b

y 
la

te
ra

l l
oa

ds
, v

ib
ra

tio
ns

, a
nd

/o
r s

tru
ct

ur
al

 s
hi

fti
ng

.  
6.
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N
A

ILED
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O
N

N
EC

TIO
N

S for VER
TIC

A
L SH

O
R

ES 
N

ails are used to connect m
em

bers together in V
ertical S

hores, but 
not to transfer direct loads. 

Standard  5 - N
ail Patterns 

S
tandard 5-N

ail

8-N
ail

11-N
ail

14-N
ail

N
ail Standards 

1. 
H

and or gun driven nails m
ay be used, how

ever gun driven 
nails norm

ally produce less im
pact vibration. P

alm
 N

ailers 
produce the least am

ount of vibration. 
2. 

Full head nails are preferred, but the head is set off-center for 
m

ost gun nailers.  
3. 

C
lip head nails m

ay be used, but care m
ust be taken to not 

over-drive the nails. N
o V

 head 
                           C

lip H
ead - O

K
                                                 

V
 head - N

O
           

4. 
The preferred 16d nail is a 0.148" x 3.25" sinker/cooler nail.  
(Std 16d nails are 0.162" x 3.5" and tend to split the w

ood). 
5. 

8d nails should be 0.131" x 2.5" w
ith a plastic coating. 

6. 
D

uplex nails are used in som
e cases at w

edges, in order to 
allow

 for pulling the nails w
hen adjusting the w

edges.  
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m

ost gun nailers.  
3. 

C
lip head nails m

ay be used, but care m
ust be taken to not 
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6. 
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e cases at w

edges, in order to 
allow

 for pulling the nails w
hen adjusting the w
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ood Laced Posts
5-8d each end 
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ood Laced Post (PLP) -M

iddle Braces
24" x 48" for 4 ft. sides of 2'x4' &
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24" x 24" for 2 ft. side of  2'x4' PLP

11-8d each end (2-5 patterns + 1 m
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se 16d coated nails (0.148" x 3.25").  
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ay from

 the ends of the 2x.  
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D
ETA

ILS at 2x4 or 4x4,6 W
ED

G
ES

S
loped surfaces m

ust be in full contact. 
M

ay use 16d duplex keeper nails .
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4 – Post Vertical Shore  (m
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ore P
osts 

2 - 2x6 D
iagonals ("X

")
H

alf G
ussets – 5 for 3-post, 8 for 4-post, &
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M

id-brace (1 x 6 or  6" ply) see A
dditional Inform

ation 
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A
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N
A

L IN
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R
M

A
TIO

N
  

1. 
M

axim
um

 shore height for 4 x 4 posts: 12 feet. 
2. 

M
axim

um
 shore height for 6 x 6 posts:  20 feet. 

3. 
P

osts: 
� 

4 x 4 m
inim

um
. 

� 
S

pacing for 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
S

pacing for 6 x 6 posts:  M
axim

um
 5 feet on center. 

4. 
H

eader and S
ole:  

� 
S

am
e size as posts in m

ost cases. 
� 

If supported slab is badly fractured concrete or m
asonry, larger 

header should be designed.   
5. 

B
acking under S

ole on S
oil:  

� 
U

se 3-2x6x18" under sole centered on each post. 
� 

M
ay use 2 layers of 18"x18"x 3/4" plyw

ood  
6. 

W
edges: 2x4 for 4x4 posts &

 2x6 or 4x6 for 6x6 posts. 
7. 

H
alf G

ussets at bottom
: 

� 
E

ach side to confine w
edges, except w

here diagonal connects, 
then only one side. 

8. 
H

alf G
ussets at Top: 

� 
O

ne side if header is the sam
e size as post, except w

here 
diagonal connects. 

� 
E

ach side if header is taller than w
idth. 

9. 
M

id-P
oint B

races: 
� 

U
se 1x6 or 5/8" m

in plyw
ood x 6", 5-8d to each post. 

� 
U

se if 4 x 4 posts are greater than 8 feet long. 
� 

U
se if 6 x 6 posts are greater than 12 feet long. 

10. D
iagonal X B

races: 
� 

2 x 6 each side of shore (place in X configuration and over m
id-

brace, one side) 
� 

5-16d each end, to header, sole, and posts. M
ay reduce nailing 

to 3–16d at end posts if space is lim
ited in order to reduce 

tendency to split post. 
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1. 
M

axim
um

 shore height for 4 x 4 posts: 12 feet. 
2. 

M
axim

um
 shore height for 6 x 6 posts:  20 feet. 

3. 
P

osts: 
� 

4 x 4 m
inim

um
. 

� 
S

pacing for 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
S

pacing for 6 x 6 posts:  M
axim

um
 5 feet on center. 

4. 
H

eader and S
ole:  

� 
S

am
e size as posts in m

ost cases. 
� 

If supported slab is badly fractured concrete or m
asonry, larger 

header should be designed.   
5. 

B
acking under S

ole on S
oil:  

� 
U

se 3-2x6x18" under sole centered on each post. 
� 

M
ay use 2 layers of 18"x18"x 3/4" plyw

ood  
6. 

W
edges: 2x4 for 4x4 posts &

 2x6 or 4x6 for 6x6 posts. 
7. 

H
alf G

ussets at bottom
: 

� 
E

ach side to confine w
edges, except w

here diagonal connects, 
then only one side. 

8. 
H

alf G
ussets at Top: 

� 
O

ne side if header is the sam
e size as post, except w

here 
diagonal connects. 

� 
E

ach side if header is taller than w
idth. 

9. 
M

id-P
oint B

races: 
� 

U
se 1x6 or 5/8" m

in plyw
ood x 6", 5-8d to each post. 

� 
U

se if 4 x 4 posts are greater than 8 feet long. 
� 

U
se if 6 x 6 posts are greater than 12 feet long. 

10. D
iagonal X B

races: 
� 

2 x 6 each side of shore (place in X configuration and over m
id-

brace, one side) 
� 

5-16d each end, to header, sole, and posts. M
ay reduce nailing 

to 3–16d at end posts if space is lim
ited in order to reduce 

tendency to split post. 
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2-24

2-PO
ST VER

TIC
A

L SH
O

R
E (Vertical/C

lass 2) 

D
esign Load 4 x 4 posts:  

 
 

 
H

eight = 8 feet 
 

16,000 lb  
 

H
eight = 10 feet 

 
10,000 lb  

 
H

eight = 12 feet 
 

7,000 lb  

This shore is the sam
e as one side of a laced post. It can be 

partly pre-fabricated, then assem
bled in danger area 

M
aterial List: (S

ee A
dditional Inform

ation) 
1 - H

eader & 1 Sole 
2 - W

edge Sets 
2 - P

osts 
4 - H

alf G
ussets 

2 x D
iagonal B

racing 
(M

ax height for shore w
/ 

4x4 posts is 12ft) 

1 for shore up to 6 feet high 
2 for  shore from

 6ft to11 ft 
3 for shore from

 11ft to 17 ft 
4 for shore from

 17ft to 20 ft   

1x  H
orizontal B

racing 
1 for  shore from

 6ft to11 ft 
2 for shore from

 11ft to 17 ft 
3 for shore from

 17ft to 20 ft   
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2-24

2-PO
ST VER

TIC
A

L SH
O

R
E (Vertical/C

lass 2) 

D
esign Load 4 x 4 posts:  

 
 

 
H

eight = 8 feet 
 

16,000 lb  
 

H
eight = 10 feet 

 
10,000 lb  

 
H

eight = 12 feet 
 

7,000 lb  

This shore is the sam
e as one side of a laced post. It can be 

partly pre-fabricated, then assem
bled in danger area 

M
aterial List: (S

ee A
dditional Inform

ation) 
1 - H

eader & 1 Sole 
2 - W

edge Sets 
2 - P

osts 
4 - H

alf G
ussets 

2 x D
iagonal B

racing 
(M

ax height for shore w
/ 

4x4 posts is 12ft) 

1 for shore up to 6 feet high 
2 for  shore from

 6ft to11 ft 
3 for shore from

 11ft to 17 ft 
4 for shore from

 17ft to 20 ft   

1x  H
orizontal B

racing 
1 for  shore from

 6ft to11 ft 
2 for shore from

 11ft to 17 ft 
3 for shore from

 17ft to 20 ft   
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D
es

ig
n 

Lo
ad

 6
 x

 6
 p

os
ts

: 
 

H
ei

gh
t =

 1
2 

fe
et

 
 

40
,0

00
 lb

  
 

H
ei

gh
t =

 1
4 

fe
et

 
 

29
,0

00
 lb

  
 

H
ei

gh
t =

 1
6 

fe
et

 
 

24
,0

00
 lb

  
H

O
W

 T
O

 C
O

N
ST

R
U

C
T 

TH
E 

2-
PO

ST
 V

ER
TI

C
A

L 
SH

O
R

E 
1.

 
D

et
er

m
in

e 
w

he
re

 to
 e

re
ct

 th
e 

2-
P

os
t V

er
tic

al
 S

ho
re

, t
he

 
co

nd
iti

on
 o

f t
he

 s
up

po
rti

ng
 s

tru
ct

ur
e 

an
d/

or
 g

ro
un

d,
 a

nd
 re

m
ov

e 
le

as
t a

m
ou

nt
 o

f d
eb

ris
 re

qu
ire

d 
to

 p
la

ce
 th

e 
sh

or
e.

 
� 

If 
pr

ac
tic

al
, t

hi
s 

sh
or

e 
sh

ou
ld

 b
e 

pa
rti

al
ly

 p
re

fa
br

ic
at

ed
, s

am
e 

as
 

fo
r t

he
 L

ac
ed

 P
os

t. 
� 

If 
us

in
g 

4x
4 

po
st

s,
 s

pa
ce

  4
 fe

et
, m

ax
 o

n 
ce

nt
er

. 6
x6

 p
os

ts
 m

ay
 

be
 5

 fe
et

 m
ax

 o
n 

ce
nt

er
. I

f a
cc

es
s 

is
 li

m
ite

d,
 P

os
t S

pa
ci

ng
 m

ay
 

be
 re

du
ce

d 
to

 3
 fe

et
 o

n 
ce

nt
er

. 
� 

M
ay

 b
ui

ld
 2

-P
os

t S
ho

re
 in

 p
ai

rs
, t

o 
la

te
r c

on
ve

rt 
tw

o,
 s

in
gl

e 
2-

po
st

 v
er

tic
al

 s
ho

re
s 

in
to

 a
 L

ac
ed

 P
os

t f
or

 b
et

te
r s

ta
bi

lit
y.

 
2.

 
M

ea
su

re
 a

nd
 c

ut
 th

e 
po

st
s 

to
 th

e 
pr

op
er

 h
ei

gh
t. 

(re
m

em
be

r t
o 

de
du

ct
 fo

r h
ea

de
r, 

so
le

 &
 w

ed
ge

s 
w

he
n 

cu
tti

ng
 p

os
ts

). 
A

ls
o,

 c
ut

 
th

e 
m

id
-b

ra
ce

 a
nd

 d
ia

go
na

ls
 to

 p
ro

pe
r l

en
gt

hs
.  

� 
H

ea
de

r s
ha

ll 
ha

ve
 a

 1
2 

in
ch

 o
ve

rh
an

g 
ea

ch
 e

nd
. 

� 
To

e-
na

il 
po

st
s 

to
 h

ea
de

r a
s 

as
se

m
bl

y,
 fi

rs
t s

te
p,

 th
en

 m
ak

e 
th

em
 s

qu
ar

e 
w

ith
 th

e 
he

ad
er

. 
� 

N
ai

l H
al

f G
us

se
ts

 a
t p

os
ts

 to
 h

ea
de

r. 
M

ak
e 

ou
ts

id
e 

ed
ge

 o
f h

al
f-

gu
ss

et
 fl

us
h 

w
ith

 o
ut

si
de

 o
f p

os
ts

. 
� 

N
ai

l M
id

-B
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 to

 b
ot

h 
po

st
s.

 
� 

N
ai

l u
pp

er
 2

x4
 d
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l t

o 
po

st
s 

an
d 

he
ad

er
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3.
 

C
ut

 th
e 

so
le

 a
nd

 w
ed

ge
s.

 S
ol

e 
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 s
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e 
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ng
th
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s 

he
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er
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P
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 p
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, c
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S
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 p

la
te
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A
D

D
ITIO

N
A

L IN
FO

R
M

A
TIO

N
 – 2-Post Shore  

1. 
M

axim
um

 shore height for 4 x 4 posts: 12 feet. 
2. 

M
axim

um
 shore height for 6 x 6 posts:  20 feet. 

3. 
Posts: 4 x 4 or 6 x 6. 

� 
S

pacing for 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
S

pacing for 6 x 6 posts:  M
axim

um
 5 feet on center. 

4. 
H

eader and S
ole:  

� 
S

am
e size as posts in m

ost cases. 
� 

If supported slab is badly fractured concrete or m
asonry, one 

needs to engineer larger sized header.   
5. 

H
alf G

ussets at B
ottom

: 
� 

E
ach side to confine w

edges, except w
here diagonal connects, 

then only one side.(2x4 w
edges at 4x4 posts; 2x6 or 4x6 at 6x6) 

6. 
H

alf G
ussets at Top: 

� 
O

ne side if header sam
e size as post, except w

here diagonal 
connects. 

� 
E

ach side if header is taller than w
idth. 

7. 
D

iagonal B
races: (M

ax. length is 7'-6") 
� 

2 x 4 for 4 x 4 posts. 
� 

2 x 6 for 6 x 6 posts. 
8. 

M
id-P

oint B
races: (see below

 for configurations). 
� 

2 x 4 for 4 x 4 posts & 2 x 6 for 6 x 6 posts. 

4' to 6' high    6' to 11'   11' to 17'  17' to 20' high 

N
ote: M

axim
um

 height using 4 x 4 posts is 12 feet 
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A
D
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ITIO

N
A
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R
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A
TIO

N
 – 2-Post Shore  

1. 
M

axim
um

 shore height for 4 x 4 posts: 12 feet. 
2. 

M
axim

um
 shore height for 6 x 6 posts:  20 feet. 

3. 
Posts: 4 x 4 or 6 x 6. 

� 
S

pacing for 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
S

pacing for 6 x 6 posts:  M
axim

um
 5 feet on center. 

4. 
H

eader and S
ole:  

� 
S

am
e size as posts in m

ost cases. 
� 

If supported slab is badly fractured concrete or m
asonry, one 

needs to engineer larger sized header.   
5. 

H
alf G

ussets at B
ottom

: 
� 

E
ach side to confine w

edges, except w
here diagonal connects, 

then only one side.(2x4 w
edges at 4x4 posts; 2x6 or 4x6 at 6x6) 

6. 
H

alf G
ussets at Top: 

� 
O

ne side if header sam
e size as post, except w

here diagonal 
connects. 

� 
E

ach side if header is taller than w
idth. 

7. 
D

iagonal B
races: (M

ax. length is 7'-6") 
� 

2 x 4 for 4 x 4 posts. 
� 

2 x 6 for 6 x 6 posts. 
8. 

M
id-P

oint B
races: (see below

 for configurations). 
� 

2 x 4 for 4 x 4 posts & 2 x 6 for 6 x 6 posts. 

4' to 6' high    6' to 11'   11' to 17'  17' to 20' high 

N
ote: M

axim
um

 height using 4 x 4 posts is 12 feet 
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LA
C

ED
 PO

ST SH
O

R
E (Vertical/C

lass 3) 

D
ESIG

N
 LO

A
D

: 4x4 Posts = 32,000lb   6x6 Posts = 80,000lb 

H
igh C

apacity four post system
. It is constructed sim

ilar 
to a pair of 2-post vertical shores, but laced together. 
M

aterial List: (S
ee A

D
D

ITIO
N

A
L IN

FO
R

M
A

TIO
N

) 
2 each H

eader &
 S

ole 
8 H

alf gussets 
4 P

osts 
4 W

edge S
ets 

D
iagonal and 

H
orizontal B

racing 
(num

ber for each) 

4 for shore up to 6 feet high 
8 for  shore from

 6ft to11 ft 
12 for shore from

 11ft to 17 ft 
16 for shore from

 17ft to 20 ft   
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D
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A
D

: 4x4 Posts = 32,000lb   6x6 Posts = 80,000lb 

H
igh C

apacity four post system
. It is constructed sim

ilar 
to a pair of 2-post vertical shores, but laced together. 
M

aterial List: (S
ee A

D
D

ITIO
N

A
L IN

FO
R

M
A

TIO
N

) 
2 each H

eader &
 S

ole 
8 H

alf gussets 
4 P

osts 
4 W

edge S
ets 

D
iagonal and 

H
orizontal B

racing 
(num

ber for each) 

4 for shore up to 6 feet high 
8 for  shore from

 6ft to11 ft 
12 for shore from

 11ft to 17 ft 
16 for shore from

 17ft to 20 ft   
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 o
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-le
ft,

 s
ho
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si
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ft 
to
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id
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bo
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 ri
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If 

po
st
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ht

, s
et

 b
ot

h 
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ith
 b

ow
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ut
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ai
l a
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st
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r j
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nt
, t
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il 
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in

t b
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ce
 (b

ra
ce
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 p
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di

ag
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ea
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en
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nd

 p
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l-i
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ut
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A
D
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1. 

M
axim

um
 shore height for 4 x 4 posts: 17 feet. 

2. 
M

axim
um

 shore height for 6 x 6 posts:  20 feet. 
3. 

P
osts: S

am
e spacing each w

ay. 
� 

 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
 6 x 6 posts:  M

axim
um

 5 feet on center.  
4. 

H
eader and S

ole: sam
e size as posts.   

5. 
H

alf G
ussets at Top: 

� 
O

ne side (exterior) w
here no diagonal. 

6. 
H

alf G
ussets at B

ottom
: 

� 
O

ne side (interior) at diagonals. 
� 

Each side w
here no diagonals. 

7. 
D

iagonal B
races: 

� 
2 x 4 for 4 x 4 posts. 

� 
2 x 6 for 6 x 6 posts. 

8. 
M

id-P
oint B

races and H
orizontal S

truts:  2 x 4, 2 x 6 in 
configuration show

n below
. (equally spaced) 

N
ote: M

axim
um

 height using 4 x 4 posts is 17 feet
4' to 6' high    6' to 11'   11' to 17'  17' to 20' high 
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1. 

M
axim

um
 shore height for 4 x 4 posts: 17 feet. 

2. 
M

axim
um

 shore height for 6 x 6 posts:  20 feet. 
3. 

P
osts: S

am
e spacing each w

ay. 
� 

 4 x 4 posts:  M
axim

um
 4 feet on center. 

� 
 6 x 6 posts:  M

axim
um

 5 feet on center.  
4. 

H
eader and S

ole: sam
e size as posts.   

5. 
H

alf G
ussets at Top: 

� 
O

ne side (exterior) w
here no diagonal. 

6. 
H

alf G
ussets at B

ottom
: 

� 
O

ne side (interior) at diagonals. 
� 

Each side w
here no diagonals. 

7. 
D

iagonal B
races: 

� 
2 x 4 for 4 x 4 posts. 

� 
2 x 6 for 6 x 6 posts. 

8. 
M

id-P
oint B

races and H
orizontal S

truts:  2 x 4, 2 x 6 in 
configuration show

n below
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4' to 6' high    6' to 11'   11' to 17'  17' to 20' high 



 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

C
O

N
ST

R
U

C
TI

N
G

 V
ER

TI
C

A
L 

SH
O

R
IN

G
 S

YS
TE

M
S 

2-
31

2

M
O

ST
 C

O
M

M
O

N
 C

O
N

FI
G

U
R

A
TI

O
N

 –
 L

A
C

ED
 P

O
ST

 S
H

O
R

E 

�

D
ES

IG
N

 L
O

A
D

: 4
x4

 P
os

ts
 =

 3
2,

00
0l

b 
  6

x6
 P

os
ts

 =
 8

0,
00

0l
b 

M
at

er
ia

l L
is

t: 
(fo

r 6
ft 

to
 1

1f
t h

ig
h)

 
2 

ea
ch

 H
ea

de
r &

 S
ol

e 
8 

H
al

f g
us

se
ts

 
4 

P
os

ts
 

4 
W

ed
ge

 S
et

s 
D

ia
go

na
l a

nd
 

H
or

iz
on

ta
l B

ra
ci

ng
 

(n
um

be
r f

or
 e

ac
h)

 

4 
fo

r s
ho

re
 u

p 
to

 6
 fe

et
 h

ig
h 

8 
fo

r  
sh

or
e 

fro
m

 6
ft 

to
11

 ft
 

 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

C
O

N
ST

R
U

C
TI

N
G

 V
ER

TI
C

A
L 

SH
O

R
IN

G
 S

YS
TE

M
S 

2-
31

2

M
O

ST
 C

O
M

M
O

N
 C

O
N

FI
G

U
R

A
TI

O
N

 –
 L

A
C

ED
 P

O
ST

 S
H

O
R

E 

�

D
ES

IG
N

 L
O

A
D

: 4
x4

 P
os

ts
 =

 3
2,

00
0l

b 
  6

x6
 P

os
ts

 =
 8

0,
00

0l
b 

M
at

er
ia

l L
is

t: 
(fo

r 6
ft 

to
 1

1f
t h

ig
h)

 
2 

ea
ch

 H
ea

de
r &

 S
ol

e 
8 

H
al

f g
us

se
ts

 
4 

P
os

ts
 

4 
W

ed
ge

 S
et

s 
D

ia
go

na
l a

nd
 

H
or

iz
on

ta
l B

ra
ci

ng
 

(n
um

be
r f

or
 e

ac
h)

 

4 
fo

r s
ho

re
 u

p 
to

 6
 fe

et
 h

ig
h 

8 
fo

r  
sh

or
e 

fro
m

 6
ft 

to
11

 ft
 



 U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E  
C

O
N

STR
U

C
TIN

G
 VER

TIC
A

L SH
O

R
IN

G
 SYSTEM

S 

2-32

2' x4' PLYW
O

O
D

 LA
C

ED
 PO

ST (Vertical/C
lass 3) 

D
esign Load: 4 x 4 posts =32,000 lb      6 x 6 posts = 80,000 lb 

H
igh C

apacity four post system
, sim

ilar to S
td. Laced 

P
ost, but laced together w

ith plyw
ood, &

 lighter /faster.  
M

aterial List: 
2- each, H

eader &
 S

ole 
8- H

alf gussets, 2 D
bl gussets 

4 - P
osts 

4 - W
edge S

ets 
8" x 48" top/bottom

 
plyw

ood braces 
U

se 4 for all heights 

24" x 24" m
id-braces &

 
24" x 48" m

id-braces 
U

se 1 set up to 9ft 
U

se 2 sets from
 9ft to 13ft 

O
nly w

hen 
there are 2 
or m

ore sets 
of braces

2'- 0"2'- 0"max.
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A
D

D
ITIO

N
A

L IN
FO

R
M

A
TIO

N
 - 2'x4' Plyw

ood Laced Post 
1. 

M
axim

um
 shore height for 4 x 4 posts: 13 feet. 

2. 
M

axim
um

 shore height for 6 x 6 posts:  13 feet. 
3. 

Posts: 4 x 4 and 6 x 6 are spaced the sam
e. 

� 
S

pace 2 foot x 4 foot out to out. 
4. 

H
eader and S

ole: sam
e size as posts.   

5. 
D

ouble gusset on outside at top, header to both posts. 
6. 

H
alf G

ussets, each side at each post at bottom
. 

7. 
P

lyw
ood top and bottom

  braces : 8" x 48" plyw
ood. 

8. 
P

lyw
ood m

iddle braces: 24" x 24", 24" x 48" plyw
ood. 

� 
D

istance from
 top or bottom

 of shore to nearest m
iddle brace for 

9 ft  to 13 ft heights shall be 2'-0" m
axim

um
. 

9. 
A

ll plyw
ood m

ay be 5/8" or 3/4" (or O
S

B
 for dry conditions). 

10. P
lyw

ood bracing configuration for various heights is show
n 

below
: 4' to 9' high   9' to 13' high

 U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E  
C

O
N

STR
U

C
TIN

G
 VER

TIC
A

L SH
O

R
IN

G
 SYSTEM

S 

2-34

A
D

D
ITIO

N
A

L IN
FO

R
M

A
TIO

N
 - 2'x4' Plyw

ood Laced Post 
1. 

M
axim

um
 shore height for 4 x 4 posts: 13 feet. 

2. 
M

axim
um

 shore height for 6 x 6 posts:  13 feet. 
3. 

Posts: 4 x 4 and 6 x 6 are spaced the sam
e. 

� 
S

pace 2 foot x 4 foot out to out. 
4. 

H
eader and S

ole: sam
e size as posts.   

5. 
D

ouble gusset on outside at top, header to both posts. 
6. 

H
alf G

ussets, each side at each post at bottom
. 

7. 
P

lyw
ood top and bottom

  braces : 8" x 48" plyw
ood. 

8. 
P

lyw
ood m

iddle braces: 24" x 24", 24" x 48" plyw
ood. 

� 
D

istance from
 top or bottom

 of shore to nearest m
iddle brace for 

9 ft  to 13 ft heights shall be 2'-0" m
axim

um
. 

9. 
A

ll plyw
ood m

ay be 5/8" or 3/4" (or O
S

B
 for dry conditions). 

10. P
lyw

ood bracing configuration for various heights is show
n 

below
: 4' to 9' high   9' to 13' high



 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

C
O

N
ST

R
U

C
TI

N
G

 V
ER

TI
C

A
L 

SH
O

R
IN

G
 S

YS
TE

M
S 

2-
35

2

4'
 x

4'
 P

LY
W

O
O

D
 L

A
C

ED
 P

O
ST

 (V
er

tic
al

/C
la

ss
 3

) 

D
es

ig
n 

Lo
ad

: 4
 x

 4
 p

os
ts

 =
32

,0
00

 lb
   

   
6 

x 
6 

po
st

s 
= 

80
,0

00
 lb

 
  

H
ig

h 
C

ap
ac

ity
 fo

ur
 p

os
t s

ys
te

m
, s

im
ila

r t
o 

st
an

da
rd

 
La

ce
d 

P
os

t, 
bu

t b
ra

ce
d 

to
ge

th
er

 w
ith

 p
ly

w
oo

d.
  

M
at

er
ia

l L
is

t: 
2-

 e
ac

h 
H

ea
de

r &
 S

ol
e 

12
 - 

H
al

f g
us

se
ts

 
4 

– 
P

os
ts

 
4 

- W
ed

ge
 S

et
s 

8"
 x

 4
8"

 to
p/

bo
tto

m
 b

ra
ce

s 
U

se
 4

 fo
r a

ll 
he

ig
ht

s 

24
" x

 4
8"

 p
ly

 m
id

-b
ra

ce
s 

U
se

 4
 u

p 
to

 9
ft 

U
se

 8
 fr

om
 9

ft 
to

 1
3f

t 
U

se
 1

2 
fro

m
 1

3f
t t

o 
17

ft 

2'-0" 2'-0"max.

O
nl

y 
w

he
n 

th
er

e 
ar

e 
2 

or
 m

or
e 

se
ts

 
of

 b
ra

ce
s

 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

C
O

N
ST

R
U

C
TI

N
G

 V
ER

TI
C

A
L 

SH
O

R
IN

G
 S

YS
TE

M
S 

2-
35

2

4'
 x

4'
 P

LY
W

O
O

D
 L

A
C

ED
 P

O
ST

 (V
er

tic
al

/C
la

ss
 3

) 

D
es

ig
n 

Lo
ad

: 4
 x

 4
 p

os
ts

 =
32

,0
00

 lb
   

   
6 

x 
6 

po
st

s 
= 

80
,0

00
 lb

 
  

H
ig

h 
C

ap
ac

ity
 fo

ur
 p

os
t s

ys
te

m
, s

im
ila

r t
o 

st
an

da
rd

 
La

ce
d 

P
os

t, 
bu

t b
ra

ce
d 

to
ge

th
er

 w
ith

 p
ly

w
oo

d.
  

M
at

er
ia

l L
is

t: 
2-

 e
ac

h 
H

ea
de

r &
 S

ol
e 

12
 - 

H
al

f g
us

se
ts

 
4 

– 
P

os
ts

 
4 

- W
ed

ge
 S

et
s 

8"
 x

 4
8"

 to
p/

bo
tto

m
 b

ra
ce

s 
U

se
 4

 fo
r a

ll 
he

ig
ht

s 

24
" x

 4
8"

 p
ly

 m
id

-b
ra

ce
s 

U
se

 4
 u

p 
to

 9
ft 

U
se

 8
 fr

om
 9

ft 
to

 1
3f

t 
U

se
 1

2 
fro

m
 1

3f
t t

o 
17

ft 

2'-0" 2'-0"max.

O
nl

y 
w

he
n 

th
er

e 
ar

e 
2 

or
 m

or
e 

se
ts

 
of

 b
ra

ce
s



 U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E  
C

O
N

STR
U

C
TIN

G
 VER

TIC
A

L SH
O

R
IN

G
 SYSTEM

S 

2-36

H
O

W
 TO

 C
O

N
STR

U
C

T TH
E 4' X 4' PLY LA

C
ED

 PO
ST 

1. 
S

urvey, install spot shores (if needed), and rem
ove least 

am
ount of debris required to place the shore.  

2. 
D

eterm
ine the height and w

idth of the shore. 
� 

C
ut the header and sole plates to 6 feet in length.(12" O

-hangs) 
3. 

N
ail posts to header w

ith toenails and keep them
 square. 

� 
C

heck by com
paring diagonal, full-height distances (outside top-

right to outside bottom
-left, should be sam

e as outside top-left to 
outside-bottom

 right).  
� 

If posts are not straight, set both w
ith bow

-out. 
� 

N
ail a half gusset from

 header to both posts.  
� 

N
ail the plyw

ood m
id-braces in position. R

e-check diagonal 
m

easurem
ent, &

 if posts bow
-out, pull them

 in w
ith the plyw

ood 
braces. U

se proper nail pattern. 
4. 

Fabricate the second section, using first as tem
plate. 

5. 
H

ave the plyw
ood braces precut for ease of assem

bly. 
6. 

B
ring both sections and the sole plates into position and place 
the prefabricated units on top of the sole plates. 

� 
M

ake sure that the prefabricated units are spaced 4 foot out to 
out, to allow

 for 4 ft plyw
ood braces. 

7. 
Install w

edges under each post, and check post spacing. 
8. 

N
ail the plyw

ood braces to the tw
o sections on both sides (start 

w
ith low

er ones and clim
b up). 

9. 
N

ail the top and bottom
 plyw

ood braces in place. 
� 

P
lace a half-gusset plate on each side of each post to sole, 

w
ith outside edge of gusset flush w

/  post outside face. 
10. A

nchor the shore to the ceiling and floor, if practical. 
11. M

ake sure all w
edges are snug and the proper nail patterns 

w
ere used. 
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SLO
PED

 FLO
O

R
 SH

O
R

E–TYPE 2 (Vertical/C
lass 3) 

D
esign Load (depends on slope):  4x4 Posts = 24,000lb M

ax.
  (C

onsult Structures Specialist)      6x6 Posts = 60,000lb M
ax.

B
uilt in pairs sim

ilar to a laced post shore.  U
sed to 

support dam
aged and sloped, concrete floors that are

still connected to rem
aining structure. (hinging slabs)

M
aterial List: (for a pair of shores) 

2 - H
eaders &

 S
oles 

8 - H
alf G

ussets 
4 P

osts  
4- 2x cleats x 18" long, 11-16d 

4 - D
iagonal Braces (1 each side each shore) 

A
nchor S

ole w
/ 4-1/2 x 8 drill-in anchors into concrete or 

Sole Anchor from
 4 x 4 / 6 x 6 w

/ 4 - 1"dia. X 36"pickets.  
B

racing betw
een shores: see bottom

 of P
g 2-40  

M
ax. S

lope = 45 deg. 
S

ee N
ote 3, P

g 2-41 

Foot only at soil bearing
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ax. length = 8ft for 4 x 4 &
 12ft for 6 x 6, if greater 

height is needed, build shore like Laced P
ost. S

ee pg 2-41) 
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 4 feet on center. 
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e size as posts.   

3. 
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ussets: on opposite sides of diagonals, top &

 bottom
. 

4. 
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5. 
Soil Support: (18" x 18" foot at soil bearings only) 
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 3 - 2 x 6 x 18" (flat) or 2 - 18" x 18" x 3/4" plyw

ood layers, 
placed under each post. 

6. 
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ay directly anchor sole w
ith 2 – 1/2" x 8 ½

" w
edge anchors or 

1/2" x 8" rebar or sm
ooth bar, drill-in anchors, through sole into 

concrete floor. 
7. 
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lternate S

ole A
nchor: see S

ection 3 for details.   
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4 x 4 or 6 x 6 (preferred) x spacing of shores + 4ft. 
� 

2 x 4 or 4 x 4 w
edges at each shore. 
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4 or m

ore 1" diam
eter x 36" long pickets. 

8. 
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racing/lacing betw
een shores: (all are 2x6). 
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uilt in P
airs and B

raced/laced together, or, 
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uilt in groups (4 feet m

in to 8 feet m
ax on center).  
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orizontals & D
iagonals are 2 x 6 ( 2 - 2 x 4 alternate).   

� 
H

orizontal P
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ood B
races: 5/8" or 3/4" x 12" (m

in). w
here 

height is 3 ft or less, 11-8d each end. 
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 FLO
O

R
 SH

O
R

E–Type 3 (Vertical/C
lass 3) 

Foot only at soil bearing

D
esign Load (depends on slope):  4x4 Posts = 24,000lb M

ax. 
(C

onsult Structures Specialist)      6x6 Posts = 60,000lb M
ax.
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uilt in pairs sim

ilar to Type 2 S
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upport concrete floors that are not connected to 
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ay slide.
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aterial List: (for a pair of shores) 

2 - H
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alf G
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4- 2x cleats x 18", 11-16d 
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ptional) 
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4 - D
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Sole Anchor from

 4 x 4 / 6 x 6 w
/ 4 - 1"dia. X 36"pickets. 

Bracing betw
een shores: See bottom

 of page 2-40 
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lass 3) 
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ribbing is an easily adjustable shore for height and 

w
idth dim

ensions. H
eight m

ust be lim
ited due to large 

am
ount of deflection due to crushing, especially w

hen 
different crushing rates occur at different bearings. 
M

aterial List: 
D

epends on height, num
ber of pieces per layer and the 

height of each piece. S
ee configurations below
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. 
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A
D

D
ITIO

N
A

L IN
FO

R
M

A
TIO

N
 - C

ribbing 
1. 

H
eight:  M

ax. R
atio, H

t to W
idth = 3 x shortest w

idth. 
� 

R
ecom

m
ended M

ax. height for 4x4 system
s is 4 feet. 

� 
R

ecom
m

ended M
ax. height for 6x6 system

s is 6 feet. 
2. 

S
olid bottom

 layer for soil or asphalt applications. 
3. 

O
verlap corners by at least 4 inches. 

4. 
D

esign Load B
asis –  

� 
C

ross-grain bearing of the w
ood (varies from

 200 psi to 1,000 
psi – U

se 500 psi for D
ouglas Fir and S

outhern P
ine). 

� 
Load per bearing point.   

� 
N

um
ber of B

earing P
oints. 

� 
D

esign Load Form
ula: L = A x N

 x P 
L = Load 
A

 = A
rea of single bearing point (sq. in.) 

N
 = N

um
ber of B

earing P
oints 

P
 = A

llow
able bearing pressure (psi) 

� 
D

esign Load for 4x4 D
ouglas Fir & Southern Pine. 

    
2 m

em
ber x 2 m

em
ber system

 = 24,000lbs 
               3 m

em
ber x 3 m

em
ber system

 = 54,000lbs 
� 

D
esign Load for 6x6 D

ouglas Fir & Southern Pine. 
      

2 m
em

ber x 2 m
em

ber system
 = 60,000lbs 

               3 m
em

ber x 3 m
em

ber system
 = 135,000lbs 
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gr
ad
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. T
he

 M
ax

. S
lo

pe
 

sh
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ld
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e 
30

%
 o

ff 
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e 
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riz
on

ta
l (

ab
ou

t 1
5 

de
g)

. T
he

 
M

ax
. H

ei
gh

t s
ho

ul
d 

be
 4

ft 
w

he
n 

us
in

g 
4x

4 
lu

m
be

r, 
an

d 
6f

t f
or

 w
he

n 
us

in
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6x
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lu
m

be
r.

M
at

er
ia

l L
is

t: 
D

ep
en

ds
 o

n 
he

ig
ht

, n
um

be
r o

f p
ie

ce
s 
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r l
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er

 a
nd

 th
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he
ig

ht
 o

f e
ac

h 
pi

ec
e.
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ee
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fig
ur

at
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ns
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el
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W
IN

D
O
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 A

N
D
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O

O
R

 SH
O

R
E (Vertical/C

lass 2) 

D
esign Load:  4x4 H

eader = 2,000 lb    6x6 = 6000lb

This  shore is used  in U
R

M
 buildings to  support loose 

m
asonry over openings. M

ay be used in other building 
types w

here door /w
indow

 headers are dam
aged.

M
aterial List: 

H
eader and S

ole  
4  W

edge S
ets 

2 P
osts 

1 H
alf G

usset 
3 C

leats 
S

him
s as required 

D
iagonal B

races   2 - 2 x 4 (if not used for access) 
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1. 

W
indow

/D
oor S

hores m
ay be pre-constructed as show

n in 
P

refabricated W
indow

/D
oor S

hore (next page). 

� 
They should be m

ade at least 1 ½
" less than opening in 

each direction, and then tightened w
ith w

edges at one 
side and bottom

 + shim
s as required. 

�
If header is badly dam

aged, great care should be 
taken during installation of the shoring and shim

s. 
�

It shim
s are needed at the top, one should try to 

elim
inate the w

edges at the bottom
. 

� 
P

re-constructed W
indow

 &
 D

oor S
hores w

ill not be 
practical in racked or otherw

ise deform
ed openings. 

� 
For large openings, pre-constructed shores m

ay be too 
heavy to carry up to locations above ground floor. 

� 
M

ain advantage is to allow
 pre-construction a safe 

distance from
 the dangerous w

all or collapse zone. 

2.
Pneum

atic Shores, w
ith a m

inim
um

 of tw
o shores w

ith w
ood 

or m
etal rail header. (see page follow

ing A
lt W

indow
 S

hore) 

� 
M

etal ends should be nailed to header and sole. 
� 

The m
anufacturers sell clam

p fittings that allow
 for nailed 

2x6 X bracing to be installed. 

� 
P

neum
atic shores are best used as tem

porary  shores. 
� 

S
om

e m
anufacturers provide a H

eader R
ail that m

ay be 
per-assem

bled w
ith tw

o or m
ore struts to provide a pre-

constructed, vertical shore. 
�

W
A

R
N

IN
G

 – The use of A
ir Pressure to raise these 

shores into place has caused accidents. A
ir P

ressure 
should be lim

ited to 50 P
S

I, and all P
neum

atic S
hores 

should be hand tightened – to snug condition. 

� 
S

ee S
trut Tables in S

ect 7 of S
tS

 FO
G

 for recom
m

ended 
S

trut Loading based on height (length). 
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H
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U
C

T TH
E PR

EFA
B

.  W
IN

D
O

W
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O
O

R
 SH

O
R

E  
1. 

S
urvey, rem

ove finishes (if required), and rem
ove debris.  

2. 
M

easure opening and check to see if it is square or racked. 
3. 

M
easure and cut header and sole 1 ½

  inches less than opening 
w

idth to allow
 for w

edges.  
4. 

M
easure and cut post. Length should allow

 for the thickness of 
sole and header and an additional 1 ½

  inches for w
edges.  

5. 
P

lace one H
alf G

usset from
 each post to header and to sole. 

N
ail each half gusset w

ith 8-8d. 
6. 

Turn shore over and place a half gusset on opposite side of 
previously installed gussets. 

7. 
C

arry shore to opening and install one w
edge set under the sole 

at each end.   
8. 

Install one w
edge set betw

een header and door/w
indow

 side 
edge.  

9. 
Install one w

edge set betw
een sole and door/w

indow
 side edge. 

10. P
lace shim

s betw
een top of header and top edge of opening at 

m
id-span and as required for adequate support. 
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M
A

TIC
 T-SH

O
R

E 
Tem

porary, S
pot S

hore that is 
relatively unstable. 
The load m

ust be centered on 
the post. 

C
apacity should not be assum

ed 
to be m

ore than 1,000lb 

D
B

L-T SH
O

R
E 

U
ses 2 – S

truts w
ith header and 

sole.
It m

ay be used as a Tem
porary, 

S
pot S

hore, but is m
ore stable 

than T Shore 

Shore capacity m
ay be based 

on the length of the struts as 
given in the table in S

ection 7.
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relatively unstable. 
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ust be centered on 
the post. 

C
apacity should not be assum

ed 
to be m
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B
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O

R
E 
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truts w
ith header and 

sole.
It m

ay be used as a Tem
porary, 

S
pot S

hore, but is m
ore stable 

than T Shore 

Shore capacity m
ay be based 

on the length of the struts as 
given in the table in S

ection 7.
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3-STR
U

T C
O

LU
M

N
 

U
ses 3 pneum

atic struts 
w

ith specially m
anufactured 

cap and foot. 
C

ap and Base m
ay need 

w
ood cribbing or m

ulti-
layers of plyw

ood to spread 
the load. 

Shore capacity m
ay be 

based on the length of the 
struts as given in the table 
in S

ection 7.  

SLO
PED

 FLO
O

R
 SH

O
R

E 
U

ses a m
inim

um
 of 2-

pneum
atic struts, and is a 

Tem
porary, S

pot S
hore.  

C
apacity is lim

ited, and is 
only viable if the supported 
slab rem

ains connected to 
the structure.
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ay be 

based on the length of the 
struts as given in the table 
in S

ection 7.  
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LA
C

ED
 PO

ST SH
O

R
E 

This shore uses 4-pneum
atic struts w

ith w
ood header.  

E
ach strut w

ill need a m
etal, m

anufactured base. 

This shore should only be used w
hen it is specified and 

supervised by a qualified S
tructures S

pecialist, and he or 
she should determ

ine the capacity. 

A
ll horizontal and diagonal m

em
bers m

ust be special struts 
that are capable of resisting tension and com

pression. 
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This shore uses 4-pneum
atic struts w

ith w
ood header.  

E
ach strut w

ill need a m
etal, m

anufactured base. 

This shore should only be used w
hen it is specified and 

supervised by a qualified S
tructures S

pecialist, and he or 
she should determ

ine the capacity. 

A
ll horizontal and diagonal m

em
bers m

ust be special struts 
that are capable of resisting tension and com

pression. 
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ork effectively. 
� 

The low
er the angle, the m

ore efficient the raker w
ill be. 

2. 
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o m
ost com

m
on angles used are 45 and 60 degrees. A 

60 degree angle is the m
axim

um
 recom

m
ended angle used to 

safely erect a raker shore. 
3. 

D
eterm

ining the height at w
hich the raker shore needs to 

intersect the w
all (Insertion Point) w

ill identify the angle to w
ork 

best w
ith the available lengths of lum

ber. A
 45 degree angle 

raker shore requires longer lum
ber than a 60 degree R

aker. 
� 

The Insertion Point for a W
ood Bldg should be betw

een the 
Top of the Floor Joist and 2 feet below

 that point. 
4. 

The length of a 45-degree angle raker shore: H
eight of the raker 

shore support point in feet m
ultiplied by 17 w

ill give the length of 
the raker, tip to tip, in inches. (8' X

 17 = 136" or 11' 4"). 
5. 

The length of a 60-degree angle raker shore: H
eight of the raker 

shore support point in feet m
ultiplied by 14 w

ill give the length of 
the raker, tip to tip, in inches  (8' X

 14 = 112" or 9' 4"). 
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R
A

K
ER

 SH
O

R
ES:  M

ulti-Shore B
racing, B

acking,     
R

aker Splice and  A
nchoring 

S
plice H

orizontal B
race w

/ half gusset

O
nly need m

iddle horizontal 
brace if raker has m

id-brace

This is an exam
ple of a four raker system

, w
hen the rakers have a 

m
id-brace. X

 bracing is show
n, but V

 bracing m
ay be used. 

N
orm

ally the X bracing should be installed betw
een the end pair of 

rakers. X
 bracing should be no m

ore than 40 feet on center. 
P

lace the first diagonal of each set directly against the raker. P
lace 

the second diagonal so that it nails to the horizontal braces just 
adjacent to w

here the horizontal nails to the rakers. (N
o nails 

directly over other nails). 

M
ost all raker installations have m

ultiple num
bers of 

shores that are constructed along a dam
aged/leaning 

w
all. This section w

ill show
 inform

ation about: 
� 

Bracing betw
een rakers 

� 
B

acking against w
all and R

aker S
plice 

� 
Trough Base and Sole Anchors 

M
aterial List:  S

ee each individual system
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B
A

C
K

IN
G

 for R
A

K
ER

S at SPEC
IA

L W
A

LLS (see page 3-15) 
1. 

For concrete or m
asonry w

alls, spreaders m
ay be needed 

betw
een w

all plate and w
all if w

all is badly cracked. 
� 

A
lternate 1: 1 piece of plyw

ood, 4 ft x 4 ft x 3/4", w
ith the top at 

the insertion point, and centered (left to right) on the w
all plate. 

N
ail ply to w

all plate w
ith 16-16d nails. 

� 
A

lternate 2: U
se full 4 ft x 8 ft sheet of plyw

ood w
ith the long 

direction placed vertical, If the w
all is badly cracked for m

ost of 
its height, S

am
e nailing. 

� 
A

lternate 3: U
se 2 sheets of 5/8" or 1/2" plyw

ood, for A
lt1 &

 2 if 
thicker ply is not available. S

am
e nailing.  

2. 
For w

ood w
alls, place a 2 ft high x 3 ft w

ide x 3/4" or 5/8" sheet 
of plyw

ood centered on the w
all plate, w

ith the top near the 
insertion point, and/or the floor/roof line of the structure. 

� 
N

ail backing plyw
ood to w

all plate w
ith 16 -16d nails, equally 

spaced. 
� 

C
enter raker on a stud, and nail backing into studs and/or edge 

of floor/roof w
ith 8 – 16d nails on each side of raker. N

ote: need 
to take care to locate studs for w

alls w
ith stucco finish. 

R
A

K
ER

 SPLIC
E 

1. 
Locate center of splice w

ithin one foot each side of w
here m

id-
point brace connects to raker. 

2. 
S

plice should be prefabricated on raker prior to assem
bling the 

raker shore. 

5/8" or 3/4" x 36" ply each side
8-8d each side of center of splice

  U
S&

R
 SH

O
R

IN
G

 O
PER

ATIO
N

S G
U

ID
E  

C
O

N
STR

U
C

TIN
G

 LATER
A

L SH
O

R
IN

G
 SYSTEM

S 

3-8

B
A

C
K

IN
G

 for R
A

K
ER

S at SPEC
IA

L W
A

LLS (see page 3-15) 
1. 

For concrete or m
asonry w

alls, spreaders m
ay be needed 

betw
een w

all plate and w
all if w

all is badly cracked. 
� 

A
lternate 1: 1 piece of plyw

ood, 4 ft x 4 ft x 3/4", w
ith the top at 

the insertion point, and centered (left to right) on the w
all plate. 

N
ail ply to w

all plate w
ith 16-16d nails. 

� 
A

lternate 2: U
se full 4 ft x 8 ft sheet of plyw

ood w
ith the long 

direction placed vertical, If the w
all is badly cracked for m

ost of 
its height, S

am
e nailing. 
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ER

 SPLIC
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1. 
Locate center of splice w

ithin one foot each side of w
here m

id-
point brace connects to raker. 

2. 
S

plice should be prefabricated on raker prior to assem
bling the 

raker shore. 

5/8" or 3/4" x 36" ply each side
8-8d each side of center of splice
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FLYIN
G

 R
A

K
ER

 (Friction) SH
O

R
E (Lateral C

lass 1) 

D
esign Load is 1,000lb per R

aker 

R
apidly  installed shore that is best used as an initial 

shore, until a m
ore reliable raker system

 can be installed. 
It can be erected next to a w

all w
ithout rem

oving debris.
M

aterial List: 
4 x 4 x 6ft W

all Plate 
O

ne 2 x 4 x 24” C
leat 

O
ne 4 x 4 R

aker 
1 – 2 x 4 or 4 x 4 W

edge Set 
2 – 2 x 6 x 48” Braces 

2 -1/2" drill-in w
all plate anchors 

Trough Base (see pg 3-9) 
S

ole A
nchor w

ith 2 – 1" x 36" P
ickets  
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1. 
The areas to be supported by R

aker S
hores should be 

considered extrem
ely dangerous.  

2. 
They m

ay be used as singles spot shores, or m
ay be built in 

pairs w
ith horizontal and X bracing added betw

een pairs. 
3. 

To attach w
all plate directly to concrete/m

asonry w
all use 1/2" 

drill-in anchors as noted below
: 

� 
Place a m

inim
um

 of tw
o 1/2" x 8 ½

" w
edge anchors, or 1/2" x 8" 

long rebars or sm
ooth bars (4" m

in em
bed in w

all) through w
all 

plate for 45 deg rakers. U
se 3 anchors for 60 deg rakers.  

� 
A

t concrete w
alls, if 3/4" plyw

ood backing is needed, attached it 
to w

all plate w
ith 16-16d nails, and use at least tw

o 1/2" x 5 ½
" 

w
edge anchors, or 1/2" x 8" rebar/sm

ooth bars  through backing 
into concrete w

all (4" m
in em

bed) each side of R
aker. 

4. 
To attach the w

all plate directly to a w
ood fram

ed w
all. 

� 
U

se 2 ft high x 3ft w
ide x 3/4"or 5/8" ply backing  nailed w

ith 16-
16d to the w

all plate. C
enter raker on a stud, and use at least 8-

16d nails through the backing m
aterial into studs and/or edge of 

floor, each side of R
aker.  

5.
In som

e cases the drill-ins m
ay be om

itted if the top of the W
all 

P
late can bear against a protrusion in brick/concrete w

all.  D
o

not rely on friction. 
6. 

A
t brick/concrete w

all, raker m
ay be built  at one edge of a 

w
indow

, w
ith a single or double 2x4 (24" m

in w
/14-16d) pre-

nailed to the W
all P

late so it w
ill bear on the bottom

 of w
indow

 
header (O

nly if header is not badly cracked). 
7. 

U
se a Trough Base and a sole anchor, see page 3-9. 

8. 
A

 S
ole A

nchor can be secured to the ground or floor behind the 
sole plate to prevent m

ovem
ent of the sole plate. 

� 
Tim

ber A
nchors should be as least 4x4 size lum

ber, (6x6 is 
better). P

lace 4 – 1" diam
eter x 36" m

in. pickets, spaced about 
12" on center, directly behind anchor on soil. Tw

o pickets m
ay 

be used into concrete or paving. See page 3-9 
� 

C
oncrete curbs, w

alls and other nearby secure structures m
ay 

also be used.
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SO
LID

 SO
LE R

A
K

ER
 (Lateral/C

lass 3) 

Foot only at soil bearing

U
sed in Incidents to stabilize leaning and/or dam

aged 
w

alls.   S
olid S

ole, full triangle, rakers are m
ost desirable, 

and are built at 45 or 60 deg angle, in groups of 2 or m
ore 

as C
lass 3 system

 w
ith lateral bracing.

M
aterial List: (per raker – need tw

o or m
ore) 

1 - W
all P

late 
2- 1/2" drill-in w

all plate anchors for 
45 deg. &

 3 anchors for 60 deg. 
1 - R

aker 
6 – Full G

ussets 
2 - M

id-point braces 
1 – 2 x 4 or 4 x 4 W

edge Set  

1 – S
ole P

late 

2- 24" long cleats, 14-16d each for 
45 degree rakers 
Top cleat is 30" long, 20-16d for 60 
degree rakers (24" at bottom

) 
S

ole P
late A

nchors: 2 - P
ickets or 4 (in soil) 

Foot at soil support: 3- 2 x 6 x 18" or 
                                 2 - 3/4" x 18" x 18" square plyw

ood 

R
aker using 4x4 is show

n and noted in 
M

aterial List. For 6x6 R
aker see pg 3-3 

for C
leats &

 N
ailing; use 4x6 W

all P
late
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1.
 

D
et
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in
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r s
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 th
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he

ig
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w

al
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ht
 o

f I
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P
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nt
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aker is longer than  
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aker is longer than 17 feet). 

9. 
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orizontal B
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C
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aker shores together near the top and bottom
 of the 
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ith at least 2x6 size m
aterial, or tw

o 2x4s. 
� 

For Insertion P
oint greater than 8 feet*, an additional H

orizontal 
Brace shall be placed at m

id-length of the R
aker, right w

here 
the M
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oint B

races intersect. *(4x4 longer than 11 ft and 6x6 
longer than 17ft). 

� 
H
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ay be butt-spliced at center of any raker. 
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se 3-16d ea end plus half-gusset w

ith 4-8d each side splice. 
10. A

ll raker shore system
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ust be connected w
ith either X

 or V
 

bracing placed betw
een the horizontal braces, see page 3-6. 
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se 2x6 or 2-2x4 for each brace. 

11. A
ttach the first brace to the rakers near the top and bottom
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een the upper and low
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een the 
low
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id-horizontal, and m

id and upper horizontal w
hen 

m
id-braces are required. 
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ttach the second brace to the upper, m
id, and low
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horizontal braces near the R

akers. (but not on top of the 
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12. M
ethods to A

nchor the Sole Plate, in order to prevent the 
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bled shore from
 sliding aw

ay from
 the w

all. 
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Preferred M
ethod: U

se Sole A
nchor as show
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and as noted in A
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N

 on next page. 
This is preferred, since installation can be installed w

ith less 
risk, at greater distance from
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ay attach the sole plate directly to 

concrete, asphalt or soil by drilling a m
inim
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o 1" holes 
through the sole plate, concrete, or asphalt and drive 1" x 36" 
steel pickets or rebar directly into the ground below

. N
eed at 

least  4 – 1"x 36" pickets per raker w
hen no concrete or asphalt 

paving is present, and anchoring into ground only.      
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R
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m
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t m
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A
D

D
ITIO

N
A

L IN
FO

R
M

A
TIO

N
 – Split Sole R

aker 
1.

D
esign Load for one R

aker: 
4x4 R

aker = 2,500lb           6x6 R
aker = 3,600lb 

2. 
R

aker: 4 x 4 m
ax length w

/o m
id-brace: 11 feet 

            6 x 6 m
ax length w

/o m
id-brace: 17 feet 

3. 
To attach w

all plate directly to a concrete/m
asonry w

all use 1/2" 
drill-in anchors as noted below

: 
� 

Place a m
inim

um
 of tw

o 1/2" x 8 ½
" w

edge anchors, or 1/2" x 8" 
long rebar or sm

ooth bar (4" m
in em

bed in w
all) through w

all 
plate for 45 deg rakers. U

se 3 anchors for 60 deg rakers.  
� 

A
t concrete w

alls, if 3/4" plyw
ood backing is needed, attached it 

to w
all plate w

ith 16-16d nails, and use at least tw
o 1/2" x 5 ½

" 
w

edge anchor, or 1/2" x 8" rebar/sm
ooth bar  through backing 

into concrete w
all (4" m

in em
bed) each side of raker. 

4. 
To attach the w

all plate directly to a w
ood fram

ed w
all. 

� 
U

se 2 ft high x 4ft w
ide x 3/4"or 5/8" ply backing  nailed w

ith 16-
16d to the w

all plate. C
enter raker on a stud, and use at least 8-

16d nails through the backing m
aterial into studs and/or edge of 

floor, each side of R
aker.  

5. 
U

se the Trough B
ase w

ith a S
ole A

nchor.  
� 

Place a 18" x 18" Foot under Trough Base, w
hen bearing on 

soil. U
se 3 – 2 x 6 x 18" or 2 - layers of 3/4" x 18" x 18" plyw

ood. 

6. 
A

 S
ole A

nchor should be secured to the ground or floor behind 
the sole plate to prevent the sole plate from

 backing aw
ay from

 
the w

all. 
� 

Tim
ber A

nchors should be as least 4x4 size lum
ber, (6x6 is 

better). P
lace 4 – 1" diam

eter x 36" pickets per raker, spaced 
about 12" o.c. into S

oil, and as noted on page 3-9. Tw
o pickets 

m
ay be used into concrete or paving.  

� 
S

pecially m
ade steel anchor brackets m

ay be used w
ith  a 

m
inim

um
 of tw

o - 1/2" drill-in anchors to concrete. 
� 

C
oncrete curbs, w

alls and other nearby secure structures m
ay 

also be used. 
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D
O

U
B

LE R
A

K
ER

 (continued) 
    

1. 
For 4x4 D

bl R
akers w

ith Insertion P
t. over 16ft m

ust add 2 sets 
of M

id-braces as show
n, for a total of 4 pair of M

id-braces. 
2. 

For 6x6 D
bl R

akers the added m
id braces are only needed if 

Insertion P
t. is m

ore than 24 feet. 
3. 

U
se standard R

aker S
plices (page 3-8) for R

aker &
 W

all P
l 

splices, and place them
 in location show

n for best bracing. 
4. 

M
ust add 2–1/2" W

all P
l A

nch. above W
all P

l S
plice as show

n. 
5. 

P
rovide lateral bracing betw

een rakers (page 3-6). P
lace one 

H
orizontal 2x6 at intersection of each M

id-brace w
ith R

aker.  
(N

eed 4 sets of cross bracing at 4x4 D
bl R

aker for Insertion P
t 

over 16ft., and at 6x6 D
bl R

aker for Insertion P
t over 24ft.)   

D
ouble R

aker N
otes R

aker using 4x4 is show
n and noted in 

M
aterial List. For 6x6 R

aker see pg 3-3 
for C

leats &
 N

ailing; use 4x6 W
all P

late

R
aker &

 W
all P

late 
splice location 
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  R
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Introduction 
The strengthening and repair of structural m

em
bers, com

ponents, 
joints and system

s during disaster operations requires innovative 
design solutions, coordination w

ith contractors and consideration of 
tim

e and risk. 
There are no textbook solutions or system

s that can be deployed 
that do not require forethought and engineering expertise. 
Follow

ing are exam
ples and ideas that can be, or have been, used 

in past disasters to stabilize, repair or strengthen structural 
buildings and their com

ponents during search and rescue 
operations. 
They are presented so that the user has a toolbox of alternatives to 
consider w

hen faced w
ith sim

ilar challenges. 
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G
rout Filled FR

P Shell: used as a high strength, grout filled form
 

around dam
aged m

em
bers.  U

sed for: colum
n confinem

ent; colum
n 

reinforcing; m
em

ber stabilization; &
 com

ponent strengthening. 
M

anufacturers: 
S

ee Internet  
 

 
 

Applications  
This grout filled, custom

 form
ed FR

P
 W

rap can be applied to 
dam

aged steel, concrete or w
ood m

em
bers, spalled concrete 

regions to m
aintain residual strength or increase strength.   

C
onsiderations/Lim

itations  
C

om
petent P

rofessional E
ngineer is required for use. 

M
anufacturer input is essential for application and use. 

FR
P

 cylindrical shell can be fabricated, in-place, to any reasonable 
size. W

rap is available in 4ft w
ide rolls. 

M
ust have access to all sides of dam

aged structure.  
Application Procedure  
D

eterm
ine the required diam

eter and height of the shell. 
C

ut a strip of the w
rap m

aterial to be the desired height, and about 
7 tim

es the desired diam
eter (allow

s for a double w
rap plus 8”(150 

m
m

) overlap. 
U

se a trow
el to apply the special 2-part, paste, epoxy to the outer 

60%
 length of the w

rap, prior to installation. (note that a sim
ilar 

system
 using w

ater activated epoxy bands is under developm
ent) 

Form
 the w

rap into a cylindrical shell around the dam
aged structure 

as a double w
rap plus about 8”. 

Tem
porarily hold the cylinder's shape using nylon ratchet straps in 

at least tw
o locations w

ithin its height. The cylinder m
ay touch the 

dam
aged structure at the corners, but it is better if there is at least 

1/2” clearance. 
M

ix and place high-strength, non-shrink cem
entations grout. 

P
ressure of the grout w

ill tighten the w
rap layers. D

epending on 
grout, cure tim

e could be 4hrs or m
ore.   
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rap layers. D

epending on 
grout, cure tim

e could be 4hrs or m
ore.   
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 EPO
XY C

O
N

C
R

ETE R
EPA

IR
S 

R
epair/R

etrofit M
ethod: Epoxy Injected Aggregate  

 
P

re-placed aggregate is injected w
ith low

-viscosity in order to 
strengthen badly dam

aged, oddly shaped structural joints. 
 M

anufacturers: 
S

ee Internet 
 Applications 
C

reate a form
 (using various m

aterials) around the dam
aged 

concrete regions to encom
pass the repair area.  C

lean, pea-gravel 
aggregate is carefully placed in the form

, and then injected (starting 
at the bottom

) w
ith low

-viscosity epoxy. This m
ethod is m

ost 
applicable for repairing badly dam

aged joints that are difficult to 
surround using cylindrical shells or jackets. 
 C

onsiderations/Lim
itations 

C
om

petent P
rofessional E

ngineer is required for use. 
M

anufacturer input is essential for application and use. 
P

laster covered m
etal lath has been used as a custom

 fit form
.  

P
lyw

ood has also been used as a form
. 

A
ggregate m

ust be clean any have uniform
 size in order to allow

 
the epoxy to flow

 into the voids. 
The epoxy should be injected starting at the low

est point of the 
form

ed repair, and ports should be placed every 4” (100 m
m

) above 
so that epoxy can be seen to slow

ly rise w
ithin the aggregate. A

s 
the epoxy reaches each successive port the low

er one should be 
closed, and then epoxy injected into the port at the current level of 
the epoxy.   
It is very im

portant to use the proper, low
-viscosity epoxy in order to 

avoid having the curing reaction generate too m
uch heat 

(exotherm
ic reaction). C

onsult epoxy m
anufacturer and 

know
ledgeable, specialty contractor. 

C
ure tim

es for epoxy vary. C
onsult the M

anufacturer.
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R

epair/R
etrofit M

ethod:   C
oncrete filled S

teel Jacket 
Jacket a dam

aged colum
n w

ith full height steel shell and fill w
ith 

structural concrete for stability and/or strengthening. 
M

anufacturers: 
S

ee IS
T S

truct. S
pec for local contractor &

 fabrication shop. 
Applications 
Prim

arily used for dam
aged colum

ns.  Applicable to any type of 
colum

n (concrete, steel, etc).   
C

onsiderations/Lim
itations 

C
om

petent P
rofessional E

ngineer is required for use. 
Steel encasem

ent is prefabricated in tw
o half rounds and bolted 

and/or w
elded together. B

olting is preferred since less tim
e is spent 

in danger area during erection. 
S

teel encasem
ent is 3/16” to 1/4” (4 to 6 m

m
) thick. 

E
ncasem

ent should clear dam
aged colum

n by at least 3” (80 m
m

)  
 This photo show

s a set of half-round steel encasem
ents just 

prior to erection. N
ote that the steel encasem

ent is stacked tw
o 

high in this installation.
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e is spent 

in danger area during erection. 
S

teel encasem
ent is 3/16” to 1/4” (4 to 6 m

m
) thick. 

E
ncasem

ent should clear dam
aged colum

n by at least 3” (80 m
m

)  
 This photo show

s a set of half-round steel encasem
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prior to erection. N
ote that the steel encasem

ent is stacked tw
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high in this installation.
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C

K
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IR

  
R

epair/R
etrofit M

ethod: G
rout Filled S

teel Jacket  
 

Jacket colum
n joint w

ith steel shell and fill w
ith fast setting, high 

strength non-shrink grout for stability and/or strengthening. 
 M

anufacturers: 
S

ee IS
T S

truct. S
pec for local contractor &

 fabrication shop. 
 Applications  
Prim

arily used for dam
aged colum

n joints.  Applicable to any type 
of colum

n.  S
how

n below
 for large concrete colum

n joint retrofit.  
S

teel encasem
ent w

as prefabricated from
 four steel angles and 

four steel plates. It w
as prefabricated as tw

o halves, then erected 
and w

elded at the tw
o unconnected corners.   

 C
onsiderations/Lim

itations 
C

om
petent P

rofessional E
ngineer is required for use. 

The space betw
een the colum

n and jacket should be kept sm
all in 

order to m
inim

ize the thickness of the grout. 
The steel used for a square jacket needs to be in the range of 3/8” 
m

inim
um

 thickness. 
For ease of fabrication the corners should be m

ade using steel 
angles. (L3 x 3 x 5/16” m

inim
um

) 
Tem

porary form
s w

ill usually be needed that are placed on sound 
concrete below

 the jacket, in order to support it and keep the grout 
in place until it hardens. 
H

igh strength, cem
entations, non-shrink grout should be used. It is 

available in bags, can be m
ixed in the field, and can attain 

strengths exceeding norm
al concrete in 12 to 24 hours (depending 

on outside tem
perature). 

 The steel jacket m
ay be heavy, w

ith each side w
eighing 100 lbs 

(45 kg) or m
ore. Therefore som

e sort of equipm
ent m

ay be require 
to lift it into place. 
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angles. (L3 x 3 x 5/16” m

inim
um

) 
Tem

porary form
s w

ill usually be needed that are placed on sound 
concrete below

 the jacket, in order to support it and keep the grout 
in place until it hardens. 
H

igh strength, cem
entations, non-shrink grout should be used. It is 

available in bags, can be m
ixed in the field, and can attain 

strengths exceeding norm
al concrete in 12 to 24 hours (depending 

on outside tem
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ay be heavy, w

ith each side w
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(45 kg) or m
ore. Therefore som
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ent m

ay be require 
to lift it into place. 

 



U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
11

4 

 

 
Th

is
 s

te
el

 ja
ck

et
 w

as
 u

se
d 

to
 p

ro
vi

de
 s

tre
ng

th
en

in
g 

at
 

se
ve

ra
l c

ol
um

n 
jo

in
ts

 a
t t

he
 b

om
b 

da
m

ag
ed

 M
ur

ra
h 

Fe
de

ra
l 

O
ffi

ce
 B

ui
ld

in
g 

in
 O

kl
ah

om
a 

C
ity

. 

It 
w

as
 p

la
ce

d 
w

he
re

 th
e 

co
nc

re
te

 fl
oo

r b
ea

m
 h

ad
 b

ee
n 

bl
ow

n 
aw

ay
 fr

om
 th

e 
co

nc
re

te
 c

ol
um

n,
 le

av
in

g 
a 

ba
dl

y 
cr

ac
ke

d,
 

an
d 

un
br

ac
ed

 jo
in

t. 
 

 
 

U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
11

4 

 

 
Th

is
 s

te
el

 ja
ck

et
 w

as
 u

se
d 

to
 p

ro
vi

de
 s

tre
ng

th
en

in
g 

at
 

se
ve

ra
l c

ol
um

n 
jo

in
ts

 a
t t

he
 b

om
b 

da
m

ag
ed

 M
ur

ra
h 

Fe
de

ra
l 

O
ffi

ce
 B

ui
ld

in
g 

in
 O

kl
ah

om
a 

C
ity

. 

It 
w

as
 p

la
ce

d 
w

he
re

 th
e 

co
nc

re
te

 fl
oo

r b
ea

m
 h

ad
 b

ee
n 

bl
ow

n 
aw

ay
 fr

om
 th

e 
co

nc
re

te
 c

ol
um

n,
 le

av
in

g 
a 

ba
dl

y 
cr

ac
ke

d,
 

an
d 

un
br

ac
ed

 jo
in

t. 
 

 
 



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-12

 C
O

LU
M

N
 STA

B
ILITY R

EPA
IR

 
R

epair/R
etrofit M

ethod:  C
olum

n Length Bracing 
 

Supporting colum
ns and reducing the colum

n length w
ith bracing 

m
em

bers. 
 M

anufacturers:  
S

ee IS
T S

truct. S
pec for local contractor &

 fabrication shop. 
 Applications 
Prim

arily used for dam
aged colum

ns that have becom
e 

unsupported at floor levels.  A
pplicable to any type of colum

n.  
A

dditional bracing m
em

bers attached to colum
n in critical buckling 

directions.  S
teel pipes or tubes are com

m
only used for bracing 

m
em

bers. 
 C

onsiderations/Lim
itations  

C
om

petent P
rofessional E

ngineer is required for use. 
B

racing should be provided in the north-south as w
ell as east-w

est 
direction at each level w

here the floors have been dislodged, if 
possible. 
B

races need to be of sufficient size to resist both com
pression and 

tension forces. 
Braces need to be positively connected at each end and the 
anchoring structure m

ust be adequately strong and rigid. 
The m

inim
um

 design force for the braces should be at least 2 
percent of the total force in the dam

aged colum
n. If the colum

n is 
m

is-aligned, the design force should be 5 percent m
inim

um
. 
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 SPR
A

Y A
PPLIED

 C
O

N
C

R
ETE R

EPA
IR

 
R

epair/R
etrofit M

ethod: S
hotcrete/G

unite, C
em

entitious S
pray-on 

C
oncrete/M

ortar.   
S

pray on concrete type m
aterial that can stabilize or strengthen 

m
em

bers, com
ponents and system

s. 
M

anufacturers: 
Local C

ontractors, especially those w
ith sw

im
m

ing pool experience. 
Applications  
D

am
aged concrete regions are stabilized or strengthened w

ith 
sprayed-on concrete type m

aterial (G
unite/S

hotcrete, A
ir B

low
n 

C
oncrete).  The affected area is encased w

ith a concrete outer 
shell.   R

einforcing steel or m
esh m

ay be placed first, in order to 
provide greater strength.  
C

onsiderations/Lim
itations 

C
om

petent P
rofessional E

ngineer is required for use. 
A

pplication C
ontractor's input is essential to determ

ine lim
itations 

and required logistics. 
The shotcrete requires at least 5 days to develop half of its 
strength, and 21 days to develop about 90%

 strength. 
The shotcrete should be cured by applying a m

oisture preserving 
seal-coat and/or keeping the surface dam

p. 
For greater reliability an above grade footing should be poured 
com

pletely around the base of the w
all, prior to applying the 

shotcrete. 
S

ee next page for use of shotcrete in N
ew

 Zealand, M
arch 2011. 
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  STEEL STR
A

PS U
SED

 TO
 C

O
N

FIN
E C

O
N

C
R

ETE 
R

epair/R
etrofit M

ethod:  Steel Strapping Tape  
 

C
onfinem

ent of dam
aged concrete m

em
bers using H

eavy D
uty 

S
teel S

trapping. 
 M

anufacturers/D
istributers: 

G
lobalindustrial.com

, U
line.com

, &
 others, see Internet 

Applications 
D

am
aged concrete m

em
bers can be confined by binding the 

dam
aged area w

ith m
any layers/w

idths of steel strapping. 
C

onsiderations/Lim
itations  

Easy to use and apply. Available locally. 
C

onfinem
ent of dam

aged concrete m
em

bers can be im
proved 

easily. 
Strapping m

ay be applied around w
ood and/or plyw

ood spreaders 
to better confine the concrete. 
S

trapping is available in 1/2”, 5/8”, and 3/4” w
ide rolls (10 to 20 

m
m

) in varying gauges. 
P

roper installation requires tools to tighten, clam
p the seal and cut 

the strap as show
n below

. 
             

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-16

  STEEL STR
A

PS U
SED

 TO
 C

O
N

FIN
E C

O
N

C
R

ETE 
R

epair/R
etrofit M

ethod:  Steel Strapping Tape  
 

C
onfinem

ent of dam
aged concrete m

em
bers using H

eavy D
uty 

S
teel S

trapping. 
 M

anufacturers/D
istributers: 

G
lobalindustrial.com

, U
line.com

, &
 others, see Internet 

Applications 
D

am
aged concrete m

em
bers can be confined by binding the 

dam
aged area w

ith m
any layers/w

idths of steel strapping. 
C

onsiderations/Lim
itations  

Easy to use and apply. Available locally. 
C

onfinem
ent of dam

aged concrete m
em

bers can be im
proved 

easily. 
Strapping m

ay be applied around w
ood and/or plyw

ood spreaders 
to better confine the concrete. 
S

trapping is available in 1/2”, 5/8”, and 3/4” w
ide rolls (10 to 20 

m
m

) in varying gauges. 
P

roper installation requires tools to tighten, clam
p the seal and cut 

the strap as show
n below

. 
             



U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
17

4 

    C
ol

um
n 

F-
22

 a
t t

he
 M

ur
ra

h 
Fe

de
ra

l O
ffi

ce
 B

ui
ld

in
g 

in
 

O
kl

ah
om

a 
C

ity
, w

he
re

 th
e 

Th
ird

 F
lo

or
 u

se
d 

to
 b

e.
  

S
te

el
 s

tra
pp

in
g 

w
as

 u
se

d 
as

 a
 te

m
po

ra
ry

 m
ea

su
re

 p
rio

r t
o 

in
st

al
lin

g 
a 

gr
ou

t f
ille

d 
st

ee
l j

ac
ke

t. 
 

          

U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
17

4 

    C
ol

um
n 

F-
22

 a
t t

he
 M

ur
ra

h 
Fe

de
ra

l O
ffi

ce
 B

ui
ld

in
g 

in
 

O
kl

ah
om

a 
C

ity
, w

he
re

 th
e 

Th
ird

 F
lo

or
 u

se
d 

to
 b

e.
  

S
te

el
 s

tra
pp

in
g 

w
as

 u
se

d 
as

 a
 te

m
po

ra
ry

 m
ea

su
re

 p
rio

r t
o 

in
st

al
lin

g 
a 

gr
ou

t f
ille

d 
st

ee
l j

ac
ke

t. 
 

          



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-18

 PR
O

TEC
TED

 EN
TR

Y  
R

epair/R
etrofit M

ethod:  U
se rigid pipe/casing for access.  

U
se rigid pipe or pile casing to provide access protected from

 falling 
hazards. 

M
anufacturers/D

istributers: 
Local contractors. S

ee Internet 
Applications 
S

teel, ductile iron, or concrete pipes, or steel pile casings can be 
pushed into a dam

aged building to provide protection from
 falling 

hazards originating from
 the exterior w

alls. P
ipes m

ay be pushed 
into the structure using heavy equipm

ent such as; forklift, front end 
loader, or excavator. 
C

onsiderations/Lim
itations  

E
asy to use, and is available locally.  

S
teel or ductile iron pipes, as w

ell as steel casings should be 
available in 20ft (6m

) lengths, that can be pushed together to form
 

longer lengths.  
S

teel, ductile iron pipe, or steel casings should be a m
inim

um
 of 

1/2” (13 m
m

) thick. 
C

oncrete pipes should be available in 10ft (3m
) lengths and longer. 

They have tight fitting joints. 
P

ipes should be 3ft (1m
) or greater in diam

eter. 
R

escuers m
ay need to enter the pipe to rem

ove collected debris, in 
order to get it into place.   

Typical C
oncrete Pipe C

onfiguration 
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S
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pp
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co
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pa
ni
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et
e 

va
ul

t s
up

pl
ie

rs
, a

nd
 w

as
te

 d
is

po
sa

l 
co

m
pa

ni
es

. S
ee

 in
te

rn
et

 
 Ap

pl
ic

at
io

ns
 

U
se

 s
hi

pp
in

g 
co

nt
ai

ne
rs

, d
um

ps
te

rs
, a

nd
/o

r c
on

cr
et

e 
va

ul
ts

 a
s 

ba
rri

er
s 

ad
ja

ce
nt

 to
 h

az
ar

do
us

 b
ui

ld
in

gs
 a

nd
 v

ul
ne

ra
bl

e 
ro

ck
 fa

ce
s.

  
C

on
si

de
ra

tio
ns

/L
im

ita
tio

ns
 

Ea
sy

 to
 u

se
, a

nd
 a

va
ila

bl
e 

lo
ca

lly
. 

S
hi

pp
in

g 
co

nt
ai

ne
rs

 a
re

 a
va

ila
bl

e 
in

 2
0,

 4
0,

 4
5 

an
d 

48
 fo

ot
 le

ng
th

s.
 

S
te

el
 d

eb
ris

 b
ox

es
 (d

um
ps

te
rs

) m
ay

 a
ls

o 
be

 u
se

d,
 a

nd
 a

re
 

av
ai

la
bl

e 
in

 3
, 5

, 8
, 1

5,
 1

8,
 2

0,
 3

0,
 a

nd
 4

0 
cu

bi
c 

ya
rd

 s
iz

es
. 

Th
es

e 
rig

id
 c

on
ta

in
er

s 
ca

n 
be

 b
al

la
st

ed
 w

ith
 h

ea
vy

 o
bj

ec
ts

, s
uc

h 
as

 
w

at
er

 b
la

dd
er

s,
 s

an
d 

ba
gs

, a
nd

 s
te

el
 s

cr
ap

, i
n 

or
de

r t
o 

ad
d 

sl
id

in
g 

an
d 

ov
er

tu
rn

in
g 

re
si

st
an

ce
. 

C
on

ta
in

er
s 

m
ay

 b
e 

st
ac

ke
d 

up
 to

 3
-h

ig
h,

 b
ut

 s
ho

ul
d 

be
 c

on
ne

ct
ed

 
to

ge
th

er
 u

si
ng

 c
ha

in
s 

or
 h

ig
h 

st
re

ng
th

 s
tra

ps
. 

C
on

ta
in

er
s 

m
ay

 b
e 

pl
ac

ed
 2

-w
id

e 
to

 im
pr

ov
e 

re
si

st
an

ce
. 

 

U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
19

4 

 PR
O

TE
C

TI
VE

 B
A

R
R

IE
R

S 
 

R
ep

ai
r/R

et
ro

fit
 M

et
ho

d:
  U

se
 R

ig
id

 C
on

ta
in

er
s 

&
 B

ox
es

 a
s 

B
ar

rie
rs

.  
 

U
se

 s
hi

pp
in

g 
co

nt
ai

ne
rs

 a
nd

/o
r r

ig
id

 b
ox

es
 a

s 
pr

ot
ec

tiv
e 

ba
rri

er
s.

 
 M

an
uf

ac
tu

re
rs

/D
is

tri
bu

te
rs

:  
S

hi
pp

in
g 

co
m

pa
ni

es
, C

on
cr

et
e 

va
ul

t s
up

pl
ie

rs
, a

nd
 w

as
te

 d
is

po
sa

l 
co

m
pa

ni
es

. S
ee

 in
te

rn
et

 
 Ap

pl
ic

at
io

ns
 

U
se

 s
hi

pp
in

g 
co

nt
ai

ne
rs

, d
um

ps
te

rs
, a

nd
/o

r c
on

cr
et

e 
va

ul
ts

 a
s 

ba
rri

er
s 

ad
ja

ce
nt

 to
 h

az
ar

do
us

 b
ui

ld
in

gs
 a

nd
 v

ul
ne

ra
bl

e 
ro

ck
 fa

ce
s.

  
C

on
si

de
ra

tio
ns

/L
im

ita
tio

ns
 

Ea
sy

 to
 u

se
, a

nd
 a

va
ila

bl
e 

lo
ca

lly
. 

S
hi

pp
in

g 
co

nt
ai

ne
rs

 a
re

 a
va

ila
bl

e 
in

 2
0,

 4
0,

 4
5 

an
d 

48
 fo

ot
 le

ng
th

s.
 

S
te

el
 d

eb
ris

 b
ox

es
 (d

um
ps

te
rs

) m
ay

 a
ls

o 
be

 u
se

d,
 a

nd
 a

re
 

av
ai

la
bl

e 
in

 3
, 5

, 8
, 1

5,
 1

8,
 2

0,
 3

0,
 a

nd
 4

0 
cu

bi
c 

ya
rd

 s
iz

es
. 

Th
es

e 
rig

id
 c

on
ta

in
er

s 
ca

n 
be

 b
al

la
st

ed
 w

ith
 h

ea
vy

 o
bj

ec
ts

, s
uc

h 
as

 
w

at
er

 b
la

dd
er

s,
 s

an
d 

ba
gs

, a
nd

 s
te

el
 s

cr
ap

, i
n 

or
de

r t
o 

ad
d 

sl
id

in
g 

an
d 

ov
er

tu
rn

in
g 

re
si

st
an

ce
. 

C
on

ta
in

er
s 

m
ay

 b
e 

st
ac

ke
d 

up
 to

 3
-h

ig
h,

 b
ut

 s
ho

ul
d 

be
 c

on
ne

ct
ed

 
to

ge
th

er
 u

si
ng

 c
ha

in
s 

or
 h

ig
h 

st
re

ng
th

 s
tra

ps
. 

C
on

ta
in

er
s 

m
ay

 b
e 

pl
ac

ed
 2

-w
id

e 
to

 im
pr

ov
e 

re
si

st
an

ce
. 

 



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-20

 
FR

EQ
U
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TLY A

SK
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U

ESTIO
N

S 
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D
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S

 
Q

uestion H
-1 W

hat to do if need 4x6 header and only have 4x4 
and 2x4 m

aterial? 
A

ns.H
-1a  N

ail 2x4 to top of 4x4 w
ith 16d@

3” o.c. This build-up  is 
about 80%

 as strong as 4x6 
A

ns.H
-1b  S

tack 2-4x4 and toenail together. This build-up is slightly 
stronger than 4x6 
A

ns.H
-1c P

lace 2-2x6 side-by-side w
ith ½

” or ¾
” plyw

ood in 
betw

een. Inter-nail w
ith 16d@

6� o.c., stagger. 
Q

uestion H
-2 W

hat to do if need 4x8 header and only have 4x4 
and 2x4 m

aterial? 
A

ns.H
-2 S

tack 2-4x4 and place ½
” or ¾

” plyw
ood each side. N

ail 
8d@

3” o.c. each side to each 4x4. (stop ply short of posts) 
Q

uestion H
-3  H

ow
 big of a H

eader is needed? 
A

ns.H
-3a To support a dam

aged w
ood structure, use a 4x4 header 

as m
inim

um
 and add 1” to depth for each additional foot of clear 

span larger than 4 ft. E
xam

ple use 4x6 for 5 ft span and 4x8 for 8 ft 
spans. For 6x6 posts you m

ay use a 6x6 header for 5ft o.c. 
A

ns.H
-3b  To support a dam

aged concrete structure, header size 
depends on the condition of the concrete structure. 

� 
To support a m

inim
ally cracked concrete beam

 or slab, w
ith 

4x4 posts spaced at 4 ft o.c., use a 6x6 header w
ith 6x6 post 

spaced 5ft o.c.  S
ince the concrete structure is stiffer and 

stronger than m
ost any w

ood header, the concrete w
ill span 

betw
een posts so the header functions m

ostly as an 
interconnection of the posts and diagonal bracing. 

� 
To support badly cracked concrete slabs and beam

s, the 
header should be sized by the S

tructures S
pecialist (S

tS
)  

If S
tS

 is not available, then use 4x8 header for 4x4x 8ft long 
posts (8000lb capacity) spaced up to 4 feet. U

se 6x12 for 
6x6x12ft long posts for spans up to 4ft. For 5ft spans the 
capacity w

ould be reduced by 10%
, and for 6ft spans the 

capacity w
ould be reduced by 25%

. 
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� p
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w
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d 
fil
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nt
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id
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l w
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A
ns
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n 
8x

8 
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e 
m

ay
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e 
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llo
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B

ui
ld

-u
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5-
2x

8 
an

d 
in
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r-n

ai
l w

ith
 1

6d
@

5”
 o

.c
., 

pl
us

 a
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½

” c
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t 6
” f

ro
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h 
en
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an
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3f

t o
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us

 1
6"
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ll 
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si
de

s 
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h 

en
d.

 N
ai

l e
ac

h 
gu

ss
et

 
to

 e
ac

h 
4x

4 
w

ith
 8

d 
@

 3
"o

.c
. s

ta
gg

er
. 

Q
ue

st
io

n 
P-

2 
 W

ha
t t

o 
do

 if
 p

os
t s

pa
ci

ng
 is

 n
ot

 e
xa

ct
ly

 a
s 

sh
ow

n 
in

 F
O

G
? 

A
ns

. P
-2

 M
os

t t
yp

es
 o

f s
ho

re
s 

th
at

 w
e 

bu
ild

 h
av

e 
po

st
s 

sp
ac

ed
 a

t 
be

tw
ee

n 
30

” a
nd

 4
ft 

o.
c.

 a
nd

 h
ea

de
rs

 s
ho

ul
d 

be
 s

iz
ed

 a
cc

or
di

ng
ly

 
(a

s 
in

di
ca

te
d 

in
 A

ns
. H

1 
th

ro
ug

h 
H

3)
. T

he
 to

ta
l c

ap
ac

ity
 o

f t
he

 p
os

ts
 

sh
ou

ld
 a

lw
ay

s 
be

 m
or

e 
th

an
 th

e 
to

ta
l l

oa
d.

 R
em

em
be

r t
ha

t t
he

 
ca

pa
ci

ty
 o

f a
 4

x4
x8

ft 
hi

gh
 p

os
t  

is
 8

00
0l

b 
an

d 
a 

6x
6x

12
ft 

hi
gh

 p
os

t 
is

 2
0,

00
0l

b.
  

� 
If 

th
e 

po
st

 s
pa

ci
ng

 is
 m

or
e 

th
an

 5
ft 

o.
c.

 th
e 

he
ad

er
 s

iz
e 

sh
ou

ld
 

be
 in

cr
ea

se
d,

 o
r t

he
 c

ap
ac

ity
 s

ho
ul

d 
be

 d
ec

re
as

ed
. D

ec
re

as
e 

ca
pa

ci
ty

 1
0%

 fo
r a

 6
” i

nc
re

as
e 

in
 p

os
t s

pa
ci

ng
 , 

an
d 

25
%

 fo
r a

 
1f

t i
nc

re
as

e 
in

 s
pa

ci
ng

.  
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4-22

 LA
C

ED
 PO

STS  
 Q

uestion LP-1  W
hat is the correct configuration of the 

diagonals, and does it really m
atter? 

A
ns. LP-1  The follow

ing standard has been adopted: 
The tw

o sides of the Laced Post should be m
ade the 

sam
e (for sim

plicity) and the diagonals should be in a �K
� 

configuration. W
hen one looks through the finished Laced 

P
ost from

 the side, the diagonals should form
 an �X�. 

After the end horizontals are placed, the end diagonals 
should also be configured as a �K

�.  W
hen one looks 

through the Laced P
ost from

 the end, the diagonals should 
form

 an �X�. 
This configuration is the easiest to rem

em
ber, but any other 

configuration m
ay be used, as long as one does not have too m

any 
diagonals intersecting at sam

e location on a single post.  
In previous editions of the U

S
A

C
E

 S
tS

 FO
G

, it w
as stated that 

having the diagonals at one side of the Laced P
ost configured as a 

reverse K
 (and the other 3 as a K

) w
as preferred. H

ow
ever, w

hen 
this is done, there w

ill be 4 diagonals and 2 horizontal braces 
intersecting at one location on one 4x4 post. This can cause 
splitting of the post. 
It should be noted that m

any Laced P
ost S

ystem
s, (13ft high)  w

ere 
tested from

 A
pril 2000 to present -  A

ll failures occurred at m
ore 

than 3 tim
es the design load. A

lso significant cupping of w
edges 

w
as observable w

hen the load reached 2 tim
es the design load, 

giving am
ple w

arning of system
 failure. V

arious configurations of 
diagonals w

ere used.  
 Q

uestion LP-2  If the M
axim

um
 H

eight to W
idth R

atio of Laced 
Post is 4 to 1, w

hy can you build a system
 w

ith 4x4 post at 4ft 
o.c. up to 17ft high ? 
A

ns. LP-2  The 4 to 1 m
ax. is based on the out to out dim

ension, 
and for posts 4ft o.c., the 4x out to out is 17'-2” U

SE 17 feet   
(P

lease note that the m
axim

um
 height tested is 13 feet).
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plicity) and the diagonals should be in a �K
� 

configuration. W
hen one looks through the finished Laced 

P
ost from

 the side, the diagonals should form
 an �X�. 

After the end horizontals are placed, the end diagonals 
should also be configured as a �K

�.  W
hen one looks 

through the Laced P
ost from

 the end, the diagonals should 
form

 an �X�. 
This configuration is the easiest to rem

em
ber, but any other 

configuration m
ay be used, as long as one does not have too m

any 
diagonals intersecting at sam

e location on a single post.  
In previous editions of the U

S
A

C
E

 S
tS

 FO
G

, it w
as stated that 

having the diagonals at one side of the Laced P
ost configured as a 

reverse K
 (and the other 3 as a K

) w
as preferred. H

ow
ever, w

hen 
this is done, there w

ill be 4 diagonals and 2 horizontal braces 
intersecting at one location on one 4x4 post. This can cause 
splitting of the post. 
It should be noted that m

any Laced P
ost S

ystem
s, (13ft high)  w

ere 
tested from

 A
pril 2000 to present -  A

ll failures occurred at m
ore 

than 3 tim
es the design load. A

lso significant cupping of w
edges 

w
as observable w

hen the load reached 2 tim
es the design load, 

giving am
ple w

arning of system
 failure. V

arious configurations of 
diagonals w

ere used.  
 Q

uestion LP-2  If the M
axim

um
 H

eight to W
idth R

atio of Laced 
Post is 4 to 1, w

hy can you build a system
 w

ith 4x4 post at 4ft 
o.c. up to 17ft high ? 
A

ns. LP-2  The 4 to 1 m
ax. is based on the out to out dim

ension, 
and for posts 4ft o.c., the 4x out to out is 17'-2” U

SE 17 feet   
(P

lease note that the m
axim

um
 height tested is 13 feet).
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 N
A

ILS 
 Q

uestion N
-1  W

hat em
bedm

ent is required to develop the full 
value of a nail? 
 A

ns.N
-1 In general, nails should be em

bedded a little m
ore than 

one half their length in the piece into w
hich they are anchored. 

E
xam

ple: 16d is 3.5” long and required full em
bedm

ent is 1.94”.  
  Q

uestion N
-2  W

hat should w
e do w

hen nailing a 2x to a 2x, 
since the em

bedm
ent is only 1.5”? 

 A
ns.N

-2  The strength of these nails is 77%
 since the em

bedm
ent 

ratio is 1.5/1.94. S
ince m

ost 2x to 2x nailing involves lateral bracing 
connections, this is close enough. 
  Q

uestion N
-3  C

an w
e use 16d C

ooler N
ails (.148”x3.25”) 

instead of 16d com
m

on? (.162”.x3.5”) 
 A

ns.N
-3  Y

es, since it is very im
portant to m

inim
ize the splitting of 

w
ood in nailed joints, and 16d vinyl coated nails cause m

uch less 
splitting and drive easier. These coated nails m

ay be used in FE
M

A
 

shoring w
ithout significant reduction in strength. 

 � 
8d &

 16d cooler nails have been used in R
akers as w

ell as 
Laced P

osts that have been tested during S
tructures S

pecialist 
Training. There w

as no significant difference in test results, 
from

 those tests using com
m

on nails. 
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 R
A

K
ER

 SH
O

R
ES 

 Q
uestion R

-1  W
hat is the m

ost appropriate spacing for R
aker 

Shores?  
 A

ns.R
-1  The spacing should be based on the height, w

eight and 
condition of the w

all being supported. E
ach S

olid S
ole or S

plit S
ole 

R
aker is designed to support a 2500lbs horizontal force. A

 
S

tructure S
pecialist should be asked to evaluate the situation, and 

specify the required spacing. In any case R
aker S

hores should not 
be spaced m

ore than 8 feet. 
 Q

uestion R
-2  H

ow
 far should a R

aker be spaced from
 the 

corner?  
 A

ns. R
-2a  This depends on the condition of the w

all. If the w
all 

corner is badly cracked, it w
ould be appropriate to place the first 

R
aker as near the corner as possible. A

lso in m
any cases U

R
M

 
corners m

ay have large diagonal cracks that appear to form
 a ”V

” 
that tends to allow

 a large w
edge of m

asonry to fall from
 the corner. 

In this case one m
ay need to place one or m

ore R
akers in each 

direction near the corner. 
 A

ns. R
-2b  W

hen w
all corners have little dam

age, the first R
aker 

m
ay be spaced from

 4ft to 8ft from
 the corner. 

 Q
uestion R

-3 W
hat is the best configuration of the Flying (or 

Friction) R
aker? 

 A
ns.R

-3  The Flying R
aker is intended to be a initial/spot shore, 

and is the w
eakest type of R

aker, but are useful w
hen debris are 

found at the base of the dam
aged w

all. S
ince the B

ottom
 B

race is 
configured as a horizontal, there is a tendency to bend the R

aker 
and add to the horizontal force applied to the Trough Base. The 
Trough m

ay need to be anchored using a Sole Anchor and m
ore 

than 2 P
ickets. C

onsult a S
tructures S

pec. to evaluate the need for 
extra anchorage  
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  D
IA

G
O

N
A

L B
R

A
C

IN
G

 
 Q

uestion D
B

-1  U
nder w

hat conditions does one need to use 
D

iagonals in a �X� configuration, and w
hen is a single 

D
iagonal acceptable (as in Laced Posts)? 

 A
ns.D

B
-1  B

ased on the M
axim

um
 Length to W

idth R
atio of 50 

(L/D
=50 m

ax.), if a 2x D
iagonal B

race is m
ore than 7'-6” long, one 

m
ust use an �X

� since it m
ust be assum

ed that the 2x can only 
resist a tension force. If the D

iagonal is 7'-6” or less in length, the 
2x can resist tension or com

pression, and, therefore a single 
D

iagonal m
ay be used. 

 � 
B

ased on this inform
ation, it should be understood that the 

m
axim

um
 spacing for Laced P

osts is 4 ft for 4x4 &
 5 ft for 6x6 

- 
If the Laced P

ost is m
ore than 11 feet high, a configuration 

of three D
iagonals per side is required. 

- 
If the Laced P

ost is m
ore than 17 feet high, a configuration 

of four D
iagonals per side is required. 

  Q
uestion D

B
-2  Is it necessary to nail one X-brace to the other 

at the crossing? 
 A

ns. D
B

-2  Technically, no nailing is required, but it is a good idea, 
since it could m

ake the bracing system
 stiffer by allow

ing each 
brace to partly restrain the other in the w

eak (1 1/2”) direction. A
 

m
inim

um
 of 3 nails should be used, but w

hen using 2x6, the 5-nail 
pattern is standard.  
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M
ISC

ELLA
N

EO
U

S Q
U

ESTIO
N

S 
 Q

uestion M
-1  Should w

e shore Steel B
ar Joist from

 the 
bottom

 (B
ottom

 C
hord), or do w

e need to place the shoring 
system

 up under the top (Top C
hord)? 

A
N

S. M
-1  O

ne should not place a shoring system
 directly under 

the  bottom
 of bar joist or any thin, tall truss (like tim

ber trusses 
m

ade from
 2x). H

ow
ever, there m

ay be cases w
here you don't have 

any other reasonable choice. In that case one needs to do the 
follow

ing: 
� 

C
heck w

ith your S
tructures S

pecialist (S
tS

).  
� 

P
lace shores directly under the intersection of the w

eb 
m

em
bers in m

ore than one location for the sam
e group of 

trusses. That is, spread out the load as m
uch as possible 

so as not to overload any one of the truss diagonals. 
� 

If som
e perpendicular to the truss, bracing is present, 

place the shores as near that location as practical, 
keeping the other considerations, listed above.  

� 
It is best to have a S

tS
 give you advice on any particular 

situation. 
Q

uestion M
-2  Should w

e secure the sole of a sloped floor 
shore? 
A

N
S. M

-2  A
bsolutely, yes one should secure the sole. M

ost sloped 
floors w

ould be som
ew

hat unpredictable, and securing the sole 
could be very beneficial. 
Q

uestion M
-3  Should w

e place the w
edges at the top or at the 

bottom
 of a Prefabricated D

oor or W
indow

 Shore, w
hen there 

is the possibility that the bottom
 w

ill becom
e subm

erged?  
A

N
S. M

-3  There is no structural problem
 in placing the w

edges at 
the bottom

 in this case, but how
 w

ould one check and re-tighten, if 
under w

ater. In this (or any) case, there is no problem
 in having the 

w
edges at the top. In fact in all cases of P

refabricated 
W

indow
/D

oor one could have w
edges and/or shim

s at the top 
and/or bottom

, especially if the header is sloped. 
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PR
EFER

R
ED

 SH
O

R
E C

O
N

STR
U

C
TIO

N
 SEQ

U
EN

C
E (continued)  

� 
The next step in the Shoring Sequence w

ould be to convert the 
2-P

ost S
hores into Laced P

ost S
hores (or com

plete the S
loped 

Floor S
hores as B

raced P
airs).  

- 
These are w

ell braced 3-D
im

ensional S
ystem

s, and m
ay 

be called C
lass 3 Shores. 

- 
C

lass 3 Shores are the m
ost stable system

s that w
e can 

build, and one m
ay m

ake them
 m

ore stable by anchoring 
the S

ole P
lates to the concrete slab.    

� 
C

ribbing is a 3-dim
ensional system

, but m
ost cribs rely on, 

only, friction for lateral bracing. 

� 
If m

ore positive lateral bracing is desired, cribs m
em

bers 
m

ay be interconnected using plyw
ood strips as show

n on 
page 2-45. 

� 
The base m

em
bers could also be restrained from

 sliding 
on the concrete slab by using anchor bolts or assem

blies 
sim

ilar to R
ake S

ole A
nchors. 

� 
R

aker S
hores should be installed using a sim

ilar progression.   

� 
First one R

aker w
ould be built and m

oved into place. 
� 

Then another could be paired w
ith the first, w

ith X bracing 
betw

een them
.  

� 
This could be follow

ed by an entire series of R
akers that 

extend the full length of the dam
aged w

all. 
� 

A
ll R

akers should be prefabricated as m
uch as possible. 

� 
A

 P
neum

atic S
trut, R

aker S
ystem

 or S
ystem

s m
ay be used as 

the initial, tem
porary R

aker S
ystem

. 
� 

P
replan to m

ake sure that the tem
porary R

aker S
ystem

 is 
sm

aller than the Final S
ystem

s, so it m
ay be built over, 

and rem
oved after the final R

aker S
ystem

 is com
pleted. 

� 
P

neum
atic S

trut S
ystem

s are available that allow
 a pair of 

R
akers to be cross braced, also they can have a m

id-point 
brace installed to im

prove the stability of the system
. 
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 C
heck- A

 lengthw
ise separation of w

ood fibers, usually extending 
across the annular rings. C

heck com
m

only result from
 stresses 

that develop in w
ood during the seasoning process. 

C
hoker H

itch-  A sling w
here one end passes through the eye of 

the opposite end (or through the inside of the opposite loop of an 
endless sling) and is pulled tight around the object that is to be 
lifted (like a Larks Foot). 
C

hord- M
ain m

em
bers of trusses as distinguished from

 diagonals. 
C

ollapse – D
efinition: The failure of any portion of a structure. 

C
antilever C

ollapse- W
hen m

any levels of floor collapse, som
e 

extend out from
 the rem

ainder, like a diving board. 
C

urtain Fall W
all C

ollapse- O
ne type of m

asonry w
all collapse. 

it occurs w
hen an exterior m

asonry w
all drops like a falling 

curtain cut loose at the top. For m
ost U

R
M

 buildings there is 
som

e sort of W
all Fall C

ollapse, usually starting at the top.  
Lean-to-Floor C

ollapse- A
 floor collapse in w

hich one end of 
the floor rem

ains partially supported by a w
all or beam

 and the 
other end of the floor collapses to the floor below

. A
 V-shape 

C
ollapse is sim

ilar, except tw
o sections of floor collapse due to 

collapse of w
all that supports them

 both. 
Lift and D

rop C
ollapse – O

ccurs in buildings built w
ith  

concrete floors, that have sustained a blast near street level. 
N

inety D
egree W

all C
ollapse- The w

all falls straight out as a 
m

onolithic piece at a 90 degree angle, sim
ilar to a falling tree. 

This is typical for buildings w
ith Tilt-U

p W
alls 

O
ffset C

ollapse- Typical w
ood fram

e building collapse w
hen 

the structure starts to R
ack (form

 a parallelogram
), and 

eventually collapses so that the structure is offset by the story 
height of how

ever m
any stories are involved. 

O
verturn C

ollapse – C
an occur in steel or concrete buildings 

w
here there is a w

eakness in a low
er story and the entire 

building tips over. 
Pancake Floor C

ollapse- C
ollapse of one or m

ore floors upon 
the floors or ground below

 into a pancake configuration. 
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er story and the entire 

building tips over. 
Pancake Floor C
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ore floors upon 
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 C
ribbing- S

hort pieces of lum
ber used to support an object. 

 C
urtain W

all- A
n exterior w

all supported by the structural fram
e of 

the building. A
lso called an infill  w

all. U
sually has no structural 

value, but m
ay carry som

e load after a collapse. 
 D

ead Load- O
ne of the five m

ajor loads that m
ust be considered in 

the design of a building (live, w
ind, im

pact, and seism
ic loads are 

the others). A
 D

ead Load is a static or fixed load created by the 
structure itself and all perm

anent elem
ents w

ithin. 
 D

eck- A
 horizontal surface supported by floor or roof beam

s. 
 D

eflection- The m
ovem

ent of a structural elem
ent under a load. 

 D
ryw

all- A
 system

 of interior w
all finish using sheets of gypsum

 
board and taped joints. 
 Efflorescence- C

rystals of salt appearing as a w
hite pow

der on 
concrete and m

asonry surfaces, usually indicating the presence of 
m

oisture. 
 Enclosure W

all- Interior w
all that separates a vertical opening for a 

stairw
ay, elevator, duct space, etc. that connects tw

o or m
ore 

floors. 
Expansion Joint- A

 flexible joint in concrete used to prevent 
cracking or breaking because of expansion and contraction due to 
tem

perature changes. 
 Exterior W

all- A
 w

all that form
s a boundary to a building and is 

usually exposed to the w
eather. 

 Facade- The front or face of a building. 
 Fascia- A

 flat vertical board located at the outer face of a cornice. 
 Fire C

ut B
eam

- A
 gravity support beam

 end designed to release 
itself from

 the m
asonry w

all during collapse. 
 Fire W

all- A w
all of sufficient durability and stability to w

ithstand the 
effects of the m

ost severe anticipated fire exposure. O
penings in 

the w
all, if allow

ed, m
ust be protected. 

 Flashing- S
heet m

etal used in roof and w
all construction to keep 

w
ater out. 
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 Parapet W
all- A

 portion of an exterior, fire, or party w
all that 

extends above the roof line. 
 Partition- A

n interior w
all, not m

ore than one story in height, that 
separates tw

o areas in the sam
e building but is not intended to 

serve as a fire barrier (sim
ilar to curtain w

all). 
 Party W

all- A
 w

all that lies on a com
m

on lot line for tw
o buildings 

and is com
m

on to both buildings. M
ost of these w

alls m
ay be 

constructed in a w
ide range of m

aterials or assem
blies. 

 Pier- A
 supporting section of w

all betw
een tw

o openings. A
lso a 

short m
asonry colum

n. A
lso a deep concrete foundation. 

 Pilaster- A
 m

asonry or concrete colum
n bonded to and built as an 

integral part of the inside of a m
asonry w

all. 
 Plate- The top or bottom

 horizontal structural m
em

ber of a w
ood 

fram
e w

all or partition. 
 Platform

 C
onstruction- M

ost com
m

on m
ethod of w

ood fram
e 

residential building construction (older structures m
ay be balloon 

fram
ed ). A

 w
ood w

all for this type of construction has a single 2x 
as sole at bottom

 and a double 2x plate at the top, w
ith 2x studs 

sitting on the sole and having the double plates on top. 
  Floor joists bear on the top plates, and they are sheathed w

ith 
plyw

ood. (or solid 1x sheathing).  
 The next story is fram

ed w
ith a second w

all, w
ith joist and 

sheathing on top, and so on. This type of construction m
ay be three 

or four stories high.  
 Pneum

atic Shoring- Trench shores or jacks w
ith m

ovable parts 
that are operated by the action of a com

pressed gas. 
 Purlin- A

 horizontal m
em

ber betw
een trusses or large beam

s 
w

hich supports the roof. These are usually 4x or 6x m
em

bers. 
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 Slope of G
rain- In lum

ber, the angle form
ed betw

een the direct- 
ion of w

ood fibers and the long axis of the m
em

ber; usually ex-
pressed as a ratio of rise-to-run, for exam

ple, 1:12. 

Snatch B
lock- A

 w
ood or steel shell single pulley block that can be 

opened on one side to accept a rope or cable. 

Spalling- The expansion of excess m
oisture trapped w

ithin the 
cem

ent of the concrete w
hich in results in tensile forces w

ithin the 
concrete, causing it to break apart. C

om
m

on occurrence w
hen the 

concrete is exposed to fire. 

Spandrel- That part of a w
all betw

een the head of a w
indow

 and 
the sill of the w

indow
 above. 

Static Load- A
 load that rem

ains constant. 

Stress – 

 D
efinition- A

 force per unit area exerted upon a structural 
m

em
ber that strains or deform

s its shape. 

 C
om

pression- A
 stress pressing or squeezing a structure 

together.  

 Shear - A
 stress causing a structure to collapse w

hen 
contacting parts or layers of the structure slide past one 
another. (S

hearw
all, B

eam
 S

hear, S
lab P

unching S
hear) 

 Tension- S
tress placed on a structural m

em
ber by the pull of 

forces causing extension. 
 Stud- V

ertical structural uprights (2x4, 2x6 spaced 16” to 24”) 
w

hich m
ake up the w

alls and partitions in a fram
e building. 

 Suspended C
eiling- A

 ceiling built several inches or feet below
 the 

supporting roof or floor beam
s above, som

etim
es called a ”hanging” 

or ”dropped” ceiling. The concealed space is som
etim

es called a 
”cockloft” or ”plenum

” if it is used for H
V

A
C

. 
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all betw

een the head of a w
indow

 and 
the sill of the w

indow
 above. 

Static Load- A
 load that rem

ains constant. 

Stress – 

 D
efinition- A

 force per unit area exerted upon a structural 
m

em
ber that strains or deform

s its shape. 

 C
om

pression- A
 stress pressing or squeezing a structure 

together.  

 Shear - A
 stress causing a structure to collapse w

hen 
contacting parts or layers of the structure slide past one 
another. (S

hearw
all, B

eam
 S

hear, S
lab P

unching S
hear) 

 Tension- S
tress placed on a structural m

em
ber by the pull of 

forces causing extension. 
 Stud- V

ertical structural uprights (2x4, 2x6 spaced 16” to 24”) 
w

hich m
ake up the w

alls and partitions in a fram
e building. 

 Suspended C
eiling- A

 ceiling built several inches or feet below
 the 

supporting roof or floor beam
s above, som

etim
es called a ”hanging” 

or ”dropped” ceiling. The concealed space is som
etim

es called a 
”cockloft” or ”plenum

” if it is used for H
V

A
C

. 
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G
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L SLIN
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A

TIO
N

 

C
enter of G

ravity 
The center of gravity of an object is that point at w

hich the entire 
w

eight m
ay be considered as concentrated. In order to m

ake a 
level lift, the crane hook m

ust be directly above this point. W
hile 

slight variations are usually perm
issible, if the crane hook is too far 

to one side of the center of gravity, dangerous tilting and/or 
sw

inging w
ill result and should be corrected at once. For this 

reason, w
hen the center of gravity is closer to one point of the sling 

attachm
ent than to the other, the slings m

ust be of unequal length. 
The sling stresses and sling angle w

ill also be unequal. 

W
orking Load Lim

it or D
esign Load 

The w
orking load lim

it, or design load is the useful w
orking capacity 

of a sling. This varies, depending upon the type of hitch. The 
w

orking load lim
it table indicates, by illustration the applications for 

w
hich the various  loads apply, w

hen the slings are new
. A

ll ratings 
are in tons or 2,000 pounds. 

Safety Factor 
In general, a safety factor of approxim

ately five is m
aintained 

throughout these tables. H
ow

ever, certain sling fittings, such as 
hooks, w

hich w
ill straighten w

ithout breaking, or links, w
hich w

ill 
deform

 beyond usefulness before breaking, cannot be assigned a 
definite num

erical safety factor. In such cases, suitable safe loads 
are listed, based upon w

ide experience and sound engineering 
practice. 

Sling C
are 

P
roper care and usage are essential for m

axim
um

 service and 
safety. W

ire rope slings should be protected from
 sharp bends and 

cutting edges by m
eans of corner saddles, burlap padding, or w

ood 
blocking. H

eavy or continuous over-loading should be avoided as 
w

ell as sudden jerks, w
hich can build up a m

om
entary over-load 

sufficient to break the sling. W
ire rope slings should be stored 

w
here they are protected from

 m
oisture, and properly coiled w

hen 
not in use. 
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C
enter of G

ravity 
The center of gravity of an object is that point at w

hich the entire 
w

eight m
ay be considered as concentrated. In order to m

ake a 
level lift, the crane hook m

ust be directly above this point. W
hile 

slight variations are usually perm
issible, if the crane hook is too far 

to one side of the center of gravity, dangerous tilting and/or 
sw

inging w
ill result and should be corrected at once. For this 

reason, w
hen the center of gravity is closer to one point of the sling 

attachm
ent than to the other, the slings m

ust be of unequal length. 
The sling stresses and sling angle w

ill also be unequal. 

W
orking Load Lim

it or D
esign Load 

The w
orking load lim

it, or design load is the useful w
orking capacity 

of a sling. This varies, depending upon the type of hitch. The 
w

orking load lim
it table indicates, by illustration the applications for 

w
hich the various  loads apply, w

hen the slings are new
. A

ll ratings 
are in tons or 2,000 pounds. 

Safety Factor 
In general, a safety factor of approxim

ately five is m
aintained 

throughout these tables. H
ow

ever, certain sling fittings, such as 
hooks, w

hich w
ill straighten w

ithout breaking, or links, w
hich w

ill 
deform

 beyond usefulness before breaking, cannot be assigned a 
definite num

erical safety factor. In such cases, suitable safe loads 
are listed, based upon w

ide experience and sound engineering 
practice. 

Sling C
are 

P
roper care and usage are essential for m

axim
um

 service and 
safety. W

ire rope slings should be protected from
 sharp bends and 

cutting edges by m
eans of corner saddles, burlap padding, or w

ood 
blocking. H

eavy or continuous over-loading should be avoided as 
w

ell as sudden jerks, w
hich can build up a m

om
entary over-load 

sufficient to break the sling. W
ire rope slings should be stored 

w
here they are protected from

 m
oisture, and properly coiled w

hen 
not in use. 
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   Sling 
A
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C
apacity as 

Percent of Single 
Vertical H

itch 
90 
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45 
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30 
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IR
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PE C
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STA
LLA

TIO
N

 
1. 

Turnback, place 1st clip &
 torque/tighten 

2. 
P

lace 2nd clip only snug, no torque 
3. 

P
lace other clips at equal spacing 

4. 
A

pply som
e tension and torque/tighten 

5. 
R

echeck torque after initial operations 

W
IR

E R
O

PE C
LIP SPLIC

ES 
1. 

U
se tw

o loop ends w
ith thim

ble eye 
2. 

O
verlap rope, use tw

ice num
ber clips reqd for 1 loop  

3. 
C

lips m
ust be properly installed 
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extension per strut, placed on large end.  
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ith the angle betw

een 
the R

aker and the G
round being betw

een 40 and 60 degrees. 
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ase P
lates to 

provide a vertical bearing surface.   
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akers should be attached to the w
all surface and restrained 

at the ground as in tim
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�
 

The S
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trength  for a pair of A
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 should be determ
ined by a U

S
&

R
 S

tructure S
pecialist 

from
 the follow

ing chart: (If rakers have m
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(Safe H

orizontal load at Point of Insertion) 
    R

EC
O

M
M

EN
D

ED
 D

ESIG
N

 STR
EN

G
TH

 
    A

IR
SH

O
R

E R
A

K
ER

 SYSTEM
 at 45degrees 

R
aker 

Length  
H

eight to P
oint 

of Insertion 
H

orizontal Load on 
2 R

akers w
/ X

-bracing 
16 ft 

11.0 ft 
4250 lbs    (1930 kg)  

15 ft 
10.5 ft 

4800 lbs    (2180 kg) 
14 ft 

10.0 ft 
5400 lbs    (2450 kg) 

13 ft   
 9.0  ft 

7100 lbs    (3220 kg) 
12 ft  

 8.5 ft 
10,000lbs  (4540 kg) 

     A
IR

SH
O

R
E R

A
K

ER
 SYSTEM

 at 60degrees 
16 ft 

13.8 ft 
3000 lbs    (1360 kg)  

15 ft 
13.0 ft 

3400 lbs    (1540 kg) 
14 ft 

12.0 ft 
3800 lbs    (1730 kg) 

13 ft  
11.3 ft 

5000 lbs    (2270 kg) 
12 ft 

10.4 ft 
7000 lbs    (3180 kg) 

11 ft 
  9.5 ft 

10,000 lbs (4540 kg) 
 

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-56

 A
IR

SH
O

R
E R

A
K

ER
 SH

O
R

E SYSTEM
 

�
 

S
ystem

 is m
ade from

 2 rakers spaced 8ft m
ax. apart w

ith X
 

bracing. S
ee Section 3. 

�
 

U
se adjustable struts W

ith or W
ithout one 4 ft or 6 ft 

extension per strut, placed on large end.  
�

 
 R

aker S
ystem

s should be configured w
ith the angle betw

een 
the R

aker and the G
round being betw

een 40 and 60 degrees. 
�

 
A

dd 12� long, 4� high, ½
� thick angles to B

ase P
lates to 

provide a vertical bearing surface.   
�

 
R

akers should be attached to the w
all surface and restrained 

at the ground as in tim
ber rakers. 

�
 

The S
afe W

orking S
trength  for a pair of A

irshore R
akers used 

in U
S

&
R

 should be determ
ined by a U

S
&

R
 S

tructure S
pecialist 

from
 the follow

ing chart: (If rakers have m
id-braces (each w

ay), 
use 10,000 lbs per pair of rakers). 

 
(Safe H

orizontal load at Point of Insertion) 
    R

EC
O

M
M

EN
D

ED
 D

ESIG
N

 STR
EN

G
TH

 
    A

IR
SH

O
R

E R
A

K
ER

 SYSTEM
 at 45degrees 

R
aker 

Length  
H

eight to P
oint 

of Insertion 
H

orizontal Load on 
2 R

akers w
/ X

-bracing 
16 ft 

11.0 ft 
4250 lbs    (1930 kg)  

15 ft 
10.5 ft 

4800 lbs    (2180 kg) 
14 ft 

10.0 ft 
5400 lbs    (2450 kg) 

13 ft   
 9.0  ft 

7100 lbs    (3220 kg) 
12 ft  

 8.5 ft 
10,000lbs  (4540 kg) 

     A
IR

SH
O

R
E R

A
K

ER
 SYSTEM

 at 60degrees 
16 ft 

13.8 ft 
3000 lbs    (1360 kg)  

15 ft 
13.0 ft 

3400 lbs    (1540 kg) 
14 ft 

12.0 ft 
3800 lbs    (1730 kg) 

13 ft  
11.3 ft 

5000 lbs    (2270 kg) 
12 ft 

10.4 ft 
7000 lbs    (3180 kg) 

11 ft 
  9.5 ft 

10,000 lbs (4540 kg) 
 



U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
57

4 

 PA
R

A
TE

C
H

 L
O

N
G

 S
H

O
R

E 
ST

R
U

TS
 

(G
O

LD
 A

N
O

D
IZ

ED
 C

O
LO

R
) 

 �
 

A
dj

us
ta

bl
e 

al
um

in
um

, p
ne

um
at

ic
 s

tru
ts

. U
se

 A
cm

e 
N

ut
 

to
 tr

an
sf

er
 lo

ad
 fr

om
 in

ne
r t

o 
ou

te
r t

ub
e.

 (M
ay

 u
se

 u
p 

to
 

50
 p

si
 a

ir 
pr

es
su

re
 to

 g
en

tly
 e

xt
en

d 
th

es
e 

st
ru

ts
)  

�
 

S
ee

 S
ec

tio
n 

2 
&

 3
 fo

r o
th

er
 re

co
m

m
en

da
tio

ns
.  

�
 

S
tru

ts
 a

re
 a

va
ila

bl
e 

in
 th

re
e 

ra
ng

es
 o

f l
en

gt
h.

   
   

   
   

   
   

( 1
0 

ft 
to

 1
6 

ft,
 8

 ft
 to

 1
2 

ft 
 a

nd
  6

 ft
 to

 1
0 

ft 
lo

ng
)  

�
 

Li
st

ed
 lo

ad
s 

ar
e 

fo
r u

se
 o

f 3
 ½

” O
.D

.  
st

ru
ts

 w
ith

 
SW

IV
EL

 E
N

D
S 

an
d 

W
IT

H
 o

r W
IT

H
O

U
T 

O
N

E 
 6

 ft
, 4

 ft
 

or
 2

 ft
 E

XT
EN

SI
O

N
. 

�
 

Li
st

ed
 lo

ad
s 

ar
e 

N
O

T 
fo

r P
ar

at
ec

h 
3”

 O
.D

. L
O

C
K

 
ST

R
U

T 
&

 A
C

M
E 

TH
R

EA
D

, R
ES

C
U

E 
ST

R
U

T.
  S

ee
 2

nd
 

pa
ge

 fo
llo

w
in

g 
fo

r P
ar

at
ec

h 
R

es
cu

e 
S

tru
ts

.  
�

 
A

de
qu

ac
y 

of
 s

up
po

rti
ng

 m
at

er
ia

l u
nd

er
 s

tru
t, 

an
d 

ne
ed

 
fo

r h
ea

de
r a

nd
 s

ol
e 

sh
ou

ld
 b

e 
ve

rif
ie

d 
by

 a
 c

om
pe

te
nt

 
P

ro
fe

ss
io

na
l E

ng
in

ee
r. 

 R
EC

O
M

M
EN

D
ED

 D
ES

IG
N

 S
TR

EN
G

TH
  

PA
R

A
TE

C
H

 L
O

N
G

 S
H

O
R

E 
ST

R
U

TS
 U

SE
D

 IN
 U

S&
R

 

Le
ng

th
  

Fe
et

 
R

ec
om

m
en

de
d 

Lo
ad

 lb
s 

   
 (k

g)
 

C
om

m
en

t 

16
 ft

 
35

00
lb

s 
  (

16
00

) 
U

se
 s

tru
t p

lu
s 

ex
te

ns
io

n 
15

 
45

00
   

   
  (

20
00

) 
 o

r s
in

gl
e 

ad
ju

st
ab

le
 s

tru
t 

14
 

55
00

   
   

  (
25

00
) 

  �
  

13
 

65
00

   
   

  (
30

00
) 

  �
 

12
 

75
00

   
   

  (
34

00
) 

  �
 

11
 

10
,0

00
   

  (
45

00
) 

  �
 

10
 

12
,0

00
   

  (
54

00
) 

D
o 

no
t u

se
 e

xt
en

si
on

s 
 

9 
16

,0
00

   
  (

72
00

) 
  �

 
8 

20
,0

00
   

  (
91

00
) 

  �
 

7 
&

 6
 ft

 
22

,0
00

  (
10

,0
00

) 
  �

 
  

U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
57

4 

 PA
R

A
TE

C
H

 L
O

N
G

 S
H

O
R

E 
ST

R
U

TS
 

(G
O

LD
 A

N
O

D
IZ

ED
 C

O
LO

R
) 

 �
 

A
dj

us
ta

bl
e 

al
um

in
um

, p
ne

um
at

ic
 s

tru
ts

. U
se

 A
cm

e 
N

ut
 

to
 tr

an
sf

er
 lo

ad
 fr

om
 in

ne
r t

o 
ou

te
r t

ub
e.

 (M
ay

 u
se

 u
p 

to
 

50
 p

si
 a

ir 
pr

es
su

re
 to

 g
en

tly
 e

xt
en

d 
th

es
e 

st
ru

ts
)  

�
 

S
ee

 S
ec

tio
n 

2 
&

 3
 fo

r o
th

er
 re

co
m

m
en

da
tio

ns
.  

�
 

S
tru

ts
 a

re
 a

va
ila

bl
e 

in
 th

re
e 

ra
ng

es
 o

f l
en

gt
h.

   
   

   
   

   
   

( 1
0 

ft 
to

 1
6 

ft,
 8

 ft
 to

 1
2 

ft 
 a

nd
  6

 ft
 to

 1
0 

ft 
lo

ng
)  

�
 

Li
st

ed
 lo

ad
s 

ar
e 

fo
r u

se
 o

f 3
 ½

” O
.D

.  
st

ru
ts

 w
ith

 
SW

IV
EL

 E
N

D
S 

an
d 

W
IT

H
 o

r W
IT

H
O

U
T 

O
N

E 
 6

 ft
, 4

 ft
 

or
 2

 ft
 E

XT
EN

SI
O

N
. 

�
 

Li
st

ed
 lo

ad
s 

ar
e 

N
O

T 
fo

r P
ar

at
ec

h 
3”

 O
.D

. L
O

C
K

 
ST

R
U

T 
&

 A
C

M
E 

TH
R

EA
D

, R
ES

C
U

E 
ST

R
U

T.
  S

ee
 2

nd
 

pa
ge

 fo
llo

w
in

g 
fo

r P
ar

at
ec

h 
R

es
cu

e 
S

tru
ts

.  
�

 
A

de
qu

ac
y 

of
 s

up
po

rti
ng

 m
at

er
ia

l u
nd

er
 s

tru
t, 

an
d 

ne
ed

 
fo

r h
ea

de
r a

nd
 s

ol
e 

sh
ou

ld
 b

e 
ve

rif
ie

d 
by

 a
 c

om
pe

te
nt

 
P

ro
fe

ss
io

na
l E

ng
in

ee
r. 

 R
EC

O
M

M
EN

D
ED

 D
ES

IG
N

 S
TR

EN
G

TH
  

PA
R

A
TE

C
H

 L
O

N
G

 S
H

O
R

E 
ST

R
U

TS
 U

SE
D

 IN
 U

S&
R

 

Le
ng

th
  

Fe
et

 
R

ec
om

m
en

de
d 

Lo
ad

 lb
s 

   
 (k

g)
 

C
om

m
en

t 

16
 ft

 
35

00
lb

s 
  (

16
00

) 
U

se
 s

tru
t p

lu
s 

ex
te

ns
io

n 
15

 
45

00
   

   
  (

20
00

) 
 o

r s
in

gl
e 

ad
ju

st
ab

le
 s

tru
t 

14
 

55
00

   
   

  (
25

00
) 

  �
  

13
 

65
00

   
   

  (
30

00
) 

  �
 

12
 

75
00

   
   

  (
34

00
) 

  �
 

11
 

10
,0

00
   

  (
45

00
) 

  �
 

10
 

12
,0

00
   

  (
54

00
) 

D
o 

no
t u

se
 e

xt
en

si
on

s 
 

9 
16

,0
00

   
  (

72
00

) 
  �

 
8 

20
,0

00
   

  (
91

00
) 

  �
 

7 
&

 6
 ft

 
22

,0
00

  (
10

,0
00

) 
  �

 
  



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-58

 PA
R

A
TEC

H
 LO

N
G

 STR
U

T R
A

K
ER

 SH
O

R
E SYSTEM

 
�

 
S

ystem
 is m

ade from
 2 rakers spaced 8ft m

ax. apart w
ith X

 
bracing. S

ee Section 3. 
�

 
U

se 6 to 10 ft or 8 to 12 ft struts W
ith or W

ithout one 2 ft,   
4 ft, or 6 ft extension per strut. 

�
 

R
aker S

ystem
s should be configured w

ith the angle betw
een 

the R
aker and the G

round being betw
een 40 and 60 degrees. 

�
 

A
dd 12� long, 4� high, ½

� thick angles to B
ase P

lates to 
provide a vertical bearing surface.  

�
 

R
akers should be attached to the w

all surface and restrained 
at the ground as in tim

ber system
s. 

�
 

The S
afe W

orking S
trength  for a pair of P

aratech R
akers used 

in U
S

&
R

 should be determ
ined by a U

S
&

R
 S

tructure S
pecialist 

from
 the follow

ing chart: (If rakers have m
id-braces (each w

ay), 
use 10,000 lbs per pair of rakers) 

 
(Safe H

orizontal load at Point of Insertion) 
   R

EC
O

M
M

EN
D

ED
 D

ESIG
N

 STR
EN

G
TH

 
   PA

R
A

TEC
H

 R
A

K
ER

 SYSTEM
 at 45degrees 

R
aker 

Length  
H

eight to P
oint 

of Insertion 
H

orizontal Load on 
2 R

akers w
/ X

-bracing 
16 ft 

11.0 ft 
5000 lbs    (2300 kg)  

15 ft 
10.5 ft 

6400 lbs    (2900 kg) 
14 ft 

10.0 ft 
7800 lbs    (3500 kg) 

13 ft   
 9.0  ft 

9200 lbs    (4200 kg) 
12 ft  

 8.5 ft 
10,600lbs  (4800 kg) 

    PA
R

A
TEC

H
 R

A
K

ER
 SYSTEM

 at 60degrees 
16 ft 

13.8 ft 
3500 lbs    (1600 kg)  

15 ft 
13.0 ft 

4500 lbs    (2000 kg) 
14 ft 

12.0 ft 
5500 lbs    (2500 kg) 

13 ft  
11.3 ft 

6500 lbs    (3000 kg) 
12 ft 

10.4 ft 
7500 lbs    (3400 kg) 

11 ft 
  9.5 ft 

10,000 lbs (4500 kg) 
 

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-58

 PA
R

A
TEC

H
 LO

N
G

 STR
U

T R
A

K
ER

 SH
O

R
E SYSTEM

 
�

 
S

ystem
 is m

ade from
 2 rakers spaced 8ft m

ax. apart w
ith X

 
bracing. S

ee Section 3. 
�

 
U

se 6 to 10 ft or 8 to 12 ft struts W
ith or W

ithout one 2 ft,   
4 ft, or 6 ft extension per strut. 

�
 

R
aker S

ystem
s should be configured w

ith the angle betw
een 

the R
aker and the G

round being betw
een 40 and 60 degrees. 

�
 

A
dd 12� long, 4� high, ½

� thick angles to B
ase P

lates to 
provide a vertical bearing surface.  

�
 

R
akers should be attached to the w

all surface and restrained 
at the ground as in tim

ber system
s. 

�
 

The S
afe W

orking S
trength  for a pair of P

aratech R
akers used 

in U
S

&
R

 should be determ
ined by a U

S
&

R
 S

tructure S
pecialist 

from
 the follow

ing chart: (If rakers have m
id-braces (each w

ay), 
use 10,000 lbs per pair of rakers) 

 
(Safe H

orizontal load at Point of Insertion) 
   R

EC
O

M
M

EN
D

ED
 D

ESIG
N

 STR
EN

G
TH

 
   PA

R
A

TEC
H

 R
A

K
ER

 SYSTEM
 at 45degrees 

R
aker 

Length  
H

eight to P
oint 

of Insertion 
H

orizontal Load on 
2 R

akers w
/ X

-bracing 
16 ft 

11.0 ft 
5000 lbs    (2300 kg)  

15 ft 
10.5 ft 

6400 lbs    (2900 kg) 
14 ft 

10.0 ft 
7800 lbs    (3500 kg) 

13 ft   
 9.0  ft 

9200 lbs    (4200 kg) 
12 ft  

 8.5 ft 
10,600lbs  (4800 kg) 

    PA
R

A
TEC

H
 R

A
K

ER
 SYSTEM

 at 60degrees 
16 ft 

13.8 ft 
3500 lbs    (1600 kg)  

15 ft 
13.0 ft 

4500 lbs    (2000 kg) 
14 ft 

12.0 ft 
5500 lbs    (2500 kg) 

13 ft  
11.3 ft 

6500 lbs    (3000 kg) 
12 ft 

10.4 ft 
7500 lbs    (3400 kg) 

11 ft 
  9.5 ft 

10,000 lbs (4500 kg) 
 



U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
59

4 

 PA
R

A
TE

C
H

 R
ES

C
U

E 
ST

R
U

TS
 

(D
A

R
K

 G
R

EY
 A

N
O

D
IZ

ED
 C

O
LO

R
) 

 �
 

A
dj

us
ta

bl
e 

al
um

in
um

, p
ne

um
at

ic
 s

tru
ts

. U
se

 A
cm

e 
N

ut
 to

 
tra

ns
fe

r l
oa

d 
fro

m
 in

ne
r t

o 
ou

te
r t

ub
e.

  
�

 
Se

e 
Se

ct
io

n 
2 

&
 3

 fo
r o

th
er

 re
co

m
m

en
da

tio
ns

.  
�

 
S

tru
ts

 a
re

 a
va

ila
bl

e 
in

 1
.5

 to
 2

 ft
, 2

 ft
 to

 3
 ft

, 3
 ft

 to
 5

 ft
, &

 5
 ft

 
to

 7
.2

 ft
 ra

ng
es

 o
f l

en
gt

h.
 (1

2�
, 2

4�
 &

 3
6�

 e
xt

en
si

on
s 

ar
e 

al
so

 
av

ai
la

bl
e)

.  
   

   
  

�
 

Li
st

ed
 lo

ad
s 

ar
e 

ba
se

d 
on

  3
 �

 O
.D

.  
st

ru
ts

, t
es

te
d 

w
ith

 s
w

iv
el

 
en

ds
, w

ith
 a

nd
 w

ith
ou

t o
ne

 e
xt

en
si

on
.  

�
 

Se
e 

Pg
 4

-4
0 

fo
r P

ar
at

ec
h 

3 
½

� 
O

.D
. L

on
g 

Sh
or

e 
(G

ol
d 

C
ol

or
) S

tr
ut

s 
 

�
 

A
de

qu
ac

y 
of

 s
up

po
rti

ng
 m

at
er

ia
l u

nd
er

 s
tru

t, 
an

d 
ne

ed
 fo

r 
he

ad
er

 a
nd

 s
ol

e 
sh

ou
ld

 b
e 

ve
rif

ie
d 

by
 a

 c
om

pe
te

nt
 

Pr
of

es
si

on
al

 E
ng

in
ee

r. 
�

 
Th

e 
fo

llo
w

in
g 

Lo
ad

 T
ab

le
 is

 b
as

ed
 o

n 
te

st
s 

pe
rf

or
m

ed
 b

y 
PA

R
A

TE
C

H
 a

nd
 re

vi
ew

ed
 b

y 
 W

is
s,

 J
an

ne
y,

 E
ls

tn
er

, 
A

ss
oc

., 
En

gi
ne

er
s 

 
PA

R
A

TE
C

H
 R

ES
C

U
E 

ST
R

U
TS

 L
O

A
D

 T
A

B
LE

 
B

as
ed

 o
n 

co
m

pr
es

si
on

 te
st

s 
us

in
g 

sw
iv

el
 b

as
es

  
 

Le
ng

th
  

 Fe
et

 

A
ve

ra
ge

 F
ai

lu
re

 
S

tru
t F

or
ce

 
(U

lti
m

at
e 

st
re

ng
th

) 

D
es

ig
n 

S
tre

ng
th

   
  

ba
se

d 
on

 th
e 

fo
llo

w
in

g 
S

af
et

y 
Fa

ct
or

s 
 

 
 3

 to
 1

   
   

   
   

   
4 

to
 1

 
 2

 ft
 

  8
7,

00
0 

lb
s 

  
29

,0
00

 lb
s 

   
 2

1,
75

0 
lb

s 
 4

 ft
 

 7
1,

75
0 

lb
s 

   
   

 
23

,9
20

 lb
s 

   
 1

7,
94

0 
lb

s 
 6

 ft
 

 5
6,

50
0 

lb
s 

   
   

18
,8

30
 lb

s 
   

 1
4,

12
5 

lb
s 

  
 8

 ft
 

 4
8,

10
0 

lb
s 

   
  

16
,0

30
 lb

s 
   

 1
2,

02
5 

lb
s 

 
 

 
 

 
 

U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
 

R
EP

A
IR

S,
 F

A
Q

, G
LO

SS
A

R
Y,

 &
 E

N
G

IN
EE

R
IN

G
 T

A
B

LE
S 

4-
59

4 

 PA
R

A
TE

C
H

 R
ES

C
U

E 
ST

R
U

TS
 

(D
A

R
K

 G
R

EY
 A

N
O

D
IZ

ED
 C

O
LO

R
) 

 �
 

A
dj

us
ta

bl
e 

al
um

in
um

, p
ne

um
at

ic
 s

tru
ts

. U
se

 A
cm

e 
N

ut
 to

 
tra

ns
fe

r l
oa

d 
fro

m
 in

ne
r t

o 
ou

te
r t

ub
e.

  
�

 
Se

e 
Se

ct
io

n 
2 

&
 3

 fo
r o

th
er

 re
co

m
m

en
da

tio
ns

.  
�

 
S

tru
ts

 a
re

 a
va

ila
bl

e 
in

 1
.5

 to
 2

 ft
, 2

 ft
 to

 3
 ft

, 3
 ft

 to
 5

 ft
, &

 5
 ft

 
to

 7
.2

 ft
 ra

ng
es

 o
f l

en
gt

h.
 (1

2�
, 2

4�
 &

 3
6�

 e
xt

en
si

on
s 

ar
e 

al
so

 
av

ai
la

bl
e)

.  
   

   
  

�
 

Li
st

ed
 lo

ad
s 

ar
e 

ba
se

d 
on

  3
 �

 O
.D

.  
st

ru
ts

, t
es

te
d 

w
ith

 s
w

iv
el

 
en

ds
, w

ith
 a

nd
 w

ith
ou

t o
ne

 e
xt

en
si

on
.  

�
 

Se
e 

Pg
 4

-4
0 

fo
r P

ar
at

ec
h 

3 
½

� 
O

.D
. L

on
g 

Sh
or

e 
(G

ol
d 

C
ol

or
) S

tr
ut

s 
 

�
 

A
de

qu
ac

y 
of

 s
up

po
rti

ng
 m

at
er

ia
l u

nd
er

 s
tru

t, 
an

d 
ne

ed
 fo

r 
he

ad
er

 a
nd

 s
ol

e 
sh

ou
ld

 b
e 

ve
rif

ie
d 

by
 a

 c
om

pe
te

nt
 

Pr
of

es
si

on
al

 E
ng

in
ee

r. 
�

 
Th

e 
fo

llo
w

in
g 

Lo
ad

 T
ab

le
 is

 b
as

ed
 o

n 
te

st
s 

pe
rf

or
m

ed
 b

y 
PA

R
A

TE
C

H
 a

nd
 re

vi
ew

ed
 b

y 
 W

is
s,

 J
an

ne
y,

 E
ls

tn
er

, 
A

ss
oc

., 
En

gi
ne

er
s 

 
PA

R
A

TE
C

H
 R

ES
C

U
E 

ST
R

U
TS

 L
O

A
D

 T
A

B
LE

 
B

as
ed

 o
n 

co
m

pr
es

si
on

 te
st

s 
us

in
g 

sw
iv

el
 b

as
es

  
 

Le
ng

th
  

 Fe
et

 

A
ve

ra
ge

 F
ai

lu
re

 
S

tru
t F

or
ce

 
(U

lti
m

at
e 

st
re

ng
th

) 

D
es

ig
n 

S
tre

ng
th

   
  

ba
se

d 
on

 th
e 

fo
llo

w
in

g 
S

af
et

y 
Fa

ct
or

s 
 

 
 3

 to
 1

   
   

   
   

   
4 

to
 1

 
 2

 ft
 

  8
7,

00
0 

lb
s 

  
29

,0
00

 lb
s 

   
 2

1,
75

0 
lb

s 
 4

 ft
 

 7
1,

75
0 

lb
s 

   
   

 
23

,9
20

 lb
s 

   
 1

7,
94

0 
lb

s 
 6

 ft
 

 5
6,

50
0 

lb
s 

   
   

18
,8

30
 lb

s 
   

 1
4,

12
5 

lb
s 

  
 8

 ft
 

 4
8,

10
0 

lb
s 

   
  

16
,0

30
 lb

s 
   

 1
2,

02
5 

lb
s 

 
 

 
 

 
 



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-60
 

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

EPA
IR

S, FA
Q

, G
LO

SSA
R

Y, &
 EN

G
IN

EER
IN

G
 TA

B
LES 

4-60
 



 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-1

R

IN
TR

O
D

U
C

TI
O

N
to

 S
EC

TI
O

N
 R

Th
is

 s
ec

tio
n 

co
nt

ai
ns

 in
fo

rm
at

io
n 

th
at

 p
ro

vi
de

s 
us

ef
ul

 d
at

a 
fo

r 
th

e 
R

es
cu

e 
Sp

ec
ia

lis
t a

t t
he

 U
S&

R
 D

is
as

te
r S

ite
, l

is
te

d 
as

 
fo

llo
w

s:
� 

P
er

so
nn

el
 A

ss
ig

nm
en

ts
   

   
   

   
   

   
   

   
   

   
   

P
ag

e 
R

-2
 

� 
R

ad
io

 C
ha

nn
el

s 
 

 
 

R
-3

 
� 

Te
am

 b
rie

fin
g 

C
om

po
ne

nt
s 

 
 

R
-4

 
� 

S
qu

ad
 P

O
A

 R
eq

ui
re

m
en

ts
 

 
 

R
-5

 
� 

R
es

cu
e 

Te
am

 M
an

ag
er

 D
ut

ie
s 

 
 

R
-6

 
� 

R
es

cu
e 

S
qu

ad
 O

ffi
ce

r D
ut

ie
s 

 
 

R
-8

� 
M

ed
ev

ac
 P

ro
ce

du
re

s 
 

 
 

R
-9

� 
B

O
O

 R
eq

ui
re

m
en

ts
 

 
 

 
R

-1
0

� 
S

tra
te

gi
c 

C
on

si
de

ra
tio

ns
 

 
 

R
-2

1
� 

In
iti

al
 R

es
cu

e 
S

ite
 T

as
ks

 
 

 
R

-2
2 

� 
S

ite
 A

ss
es

sm
en

t F
or

m
 

 
 

R
-2

3 
� 

LC
ES

 a
nd

 C
rib

bi
ng

 In
fo

rm
at

io
n 

 
 

R
-2

4 
� 

IC
S

 2
14

: U
ni

t A
ct

iv
ity

 L
og

 E
xa

m
pl

e 
 

R
-2

6 

 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-1

R

IN
TR

O
D

U
C

TI
O

N
to

 S
EC

TI
O

N
 R

Th
is

 s
ec

tio
n 

co
nt

ai
ns

 in
fo

rm
at

io
n 

th
at

 p
ro

vi
de

s 
us

ef
ul

 d
at

a 
fo

r 
th

e 
R

es
cu

e 
Sp

ec
ia

lis
t a

t t
he

 U
S&

R
 D

is
as

te
r S

ite
, l

is
te

d 
as

 
fo

llo
w

s:
� 

P
er

so
nn

el
 A

ss
ig

nm
en

ts
   

   
   

   
   

   
   

   
   

   
   

P
ag

e 
R

-2
 

� 
R

ad
io

 C
ha

nn
el

s 
 

 
 

R
-3

 
� 

Te
am

 b
rie

fin
g 

C
om

po
ne

nt
s 

 
 

R
-4

 
� 

S
qu

ad
 P

O
A

 R
eq

ui
re

m
en

ts
 

 
 

R
-5

 
� 

R
es

cu
e 

Te
am

 M
an

ag
er

 D
ut

ie
s 

 
 

R
-6

 
� 

R
es

cu
e 

S
qu

ad
 O

ffi
ce

r D
ut

ie
s 

 
 

R
-8

� 
M

ed
ev

ac
 P

ro
ce

du
re

s 
 

 
 

R
-9

� 
B

O
O

 R
eq

ui
re

m
en

ts
 

 
 

 
R

-1
0

� 
S

tra
te

gi
c 

C
on

si
de

ra
tio

ns
 

 
 

R
-2

1
� 

In
iti

al
 R

es
cu

e 
S

ite
 T

as
ks

 
 

 
R

-2
2 

� 
S

ite
 A

ss
es

sm
en

t F
or

m
 

 
 

R
-2

3 
� 

LC
ES

 a
nd

 C
rib

bi
ng

 In
fo

rm
at

io
n 

 
 

R
-2

4 
� 

IC
S

 2
14

: U
ni

t A
ct

iv
ity

 L
og

 E
xa

m
pl

e 
 

R
-2

6 



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

ESC
U

E SPEC
IA

LIST R
EFER

EN
C

E D
A

TA
 

R
-2

Personnel A
ssignm

ents

R
escue S

quad:

S
quad Personnel

O
fficer:

1(A
SL):

2:3:4:5:H
M

:

M
edic:

TFL 1:
TFL 2:

R
TM

 1:
R

TM
 2:

LO
G

 1:
LO

G
 2:

R
escue S

quad:

S
quad Personnel

O
fficer:

1(A
SL):

2:3:4:5:H
M

:

M
edic:

TFL 1:
TFL 2:

R
TM

 1:
R

TM
 2:

LO
G

 1:
LO

G
 2:

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

ESC
U

E SPEC
IA

LIST R
EFER

EN
C

E D
A

TA
 

R
-2

Personnel A
ssignm

ents

R
escue S

quad:

S
quad Personnel

O
fficer:

1(A
SL):

2:3:4:5:H
M

:

M
edic:

TFL 1:
TFL 2:

R
TM

 1:
R

TM
 2:

LO
G

 1:
LO

G
 2:

R
escue S

quad:

S
quad Personnel

O
fficer:

1(A
SL):

2:3:4:5:H
M

:

M
edic:

TFL 1:
TFL 2:

R
TM

 1:
R

TM
 2:

LO
G

 1:
LO

G
 2:



 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-3

R

R
ad

io
 C

ha
nn

el
s

TF
L 

1
TF

L 
2

R
TM

 1
R

TM
 2

LO
G

 1
LO

G
 2

M
ED

 1
M

ED
 2

B
O

O
 1

B
O

O
 2

 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-3

R

R
ad

io
 C

ha
nn

el
s

TF
L 

1
TF

L 
2

R
TM

 1
R

TM
 2

LO
G

 1
LO

G
 2

M
ED

 1
M

ED
 2

B
O

O
 1

B
O

O
 2



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

ESC
U

E SPEC
IA

LIST R
EFER

EN
C

E D
A

TA
 

R
-4

Team
 B

riefing C
om

ponents
Situation / H

azard Evaluation:

O
perational Period O

bjectives:

Site C
ontrol / R

equired PPE:

Logistical Support:

Em
ergency Signals / Procedures:

EM
S Plan:

H
A

Z M
A

T C
oncerns:

C
om

m
unications:

Sketch/N
otes:

U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

ESC
U

E SPEC
IA

LIST R
EFER

EN
C

E D
A

TA
 

R
-4

Team
 B

riefing C
om

ponents
Situation / H

azard Evaluation:

O
perational Period O

bjectives:

Site C
ontrol / R

equired PPE:

Logistical Support:

Em
ergency Signals / Procedures:

EM
S Plan:

H
A

Z M
A

T C
oncerns:

C
om

m
unications:

Sketch/N
otes:



 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-5

R

Sq
ua

d 
PO

A
 R

eq
ui

re
m

en
ts
�

� �
�

Si
gn

 in
/C

he
ck

 in
 

�
Pe

rs
on

al
 P

ac
k 

in
sp

ec
tio

n 
�

Ve
hi

cl
e 

ke
ys

 
�

C
on

ta
ct

 In
fo

rm
at

io
n 

sh
ee

t 
�

Fa
m

ily
 S

up
po

rt
 T

ea
m

 in
fo

rm
at

io
n 

sh
ee

t 
�

M
ed

ic
al

 re
vi

ew
/S

ho
t R

ec
or

d 
�

M
R

E/
W

at
er

�
C

om
m

un
ic

at
io

ns
 e

qu
ip

m
en

t i
ss

ue
 

�
Pa

ss
po

rt
 (i

f r
eq

ui
re

d)
 

�
B

rie
f R

el
ie

f i
ss

ue
 

 U
S&

R
 S

H
O

R
IN

G
 O

PE
R

A
TI

O
N

S 
G

U
ID

E 
R

ES
C

U
E 

SP
EC

IA
LI

ST
 R

EF
ER

EN
C

E 
D

A
TA

 

R
-5

R

Sq
ua

d 
PO

A
 R

eq
ui

re
m

en
ts
�

� �
�

Si
gn

 in
/C

he
ck

 in
 

�
Pe

rs
on

al
 P

ac
k 

in
sp

ec
tio

n 
�

Ve
hi

cl
e 

ke
ys

 
�

C
on

ta
ct

 In
fo

rm
at

io
n 

sh
ee

t 
�

Fa
m

ily
 S

up
po

rt
 T

ea
m

 in
fo

rm
at

io
n 

sh
ee

t 
�

M
ed

ic
al

 re
vi

ew
/S

ho
t R

ec
or

d 
�

M
R

E/
W

at
er

�
C

om
m

un
ic

at
io

ns
 e

qu
ip

m
en

t i
ss

ue
 

�
Pa

ss
po

rt
 (i

f r
eq

ui
re

d)
 

�
B

rie
f R

el
ie

f i
ss

ue
 



U
S&

R
 SH

O
R

IN
G

 O
PER

A
TIO

N
S G

U
ID

E 
R

ESC
U

E SPEC
IA

LIST R
EFER

EN
C

E D
A

TA
 

R
-6

R
escue Team

 M
anager 

G
eneral D

uties 
�

R
eports to TFL 

�
Provide input to assist the TFL in 
developing the tactical objectives 

�
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oordinate and supervise operations 
necessary to achieve the tactical objectives 

�
D

eterm
ine logistical and organizational 

needs

�
R

eceive briefings and SITR
EPs from

 TFL 
�

B
rief assigned personnel 

�
Provide situation updates and m

aintain 
reports 

�
Prepare evaluations for assigned personnel 
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R
escue Squad O

fficer 
G

eneral D
uties 

�
R

eports to R
escue Team

 M
anager 

�
A

ppoint A
ssistant Squad Leader (A

SL) 
�

Im
plem

ent rescue com
ponent of the Team

 
A

ction Plan 
�

C
oordinate and supervise assigned 

personnel at w
orksites 

�
D

eterm
ine organizational and logistical 

needs
�

Provide situation updates and m
aintain 

reports 
�

Evaluate and m
odify rescue tactics and 

m
ethods as needed 

�
Prepare evaluations for assigned personnel

R
escue Squad O

fficer 
O

n Site D
uties 

�
C

oordinate logistical requirem
ents w

ith 
R

escue Team
 M

anager and Logistics 
�

D
eterm

ine availability of resources 
�

Evaluate capacity to com
plete assignm

ent 
�

O
rder additional resources as needed 

�
M

ake periodic progress reports to the 
R

escue Team
 M

anager 
�

Subm
it daily reports and records to Plans 

�
Ensure proper inform

ation exchange at 
relief or dem

ob. N
otify R

escue Team
 

M
anager of equipm

ent, supply or 
m

aintenance issues 
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�
D

eterm
ine organizational and logistical 

needs
�

Provide situation updates and m
aintain 

reports 
�

Evaluate and m
odify rescue tactics and 

m
ethods as needed 

�
Prepare evaluations for assigned personnel

R
escue Squad O

fficer 
O

n Site D
uties 

�
C

oordinate logistical requirem
ents w

ith 
R

escue Team
 M

anager and Logistics 
�

D
eterm

ine availability of resources 
�

Evaluate capacity to com
plete assignm

ent 
�

O
rder additional resources as needed 

�
M

ake periodic progress reports to the 
R

escue Team
 M

anager 
�

Subm
it daily reports and records to Plans 

�
Ensure proper inform

ation exchange at 
relief or dem

ob. N
otify R

escue Team
 

M
anager of equipm

ent, supply or 
m

aintenance issues 
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M
edevac Procedures 

N
ight M

arking of Landing Zones 

N
ote: The touchdow

n point w
ill be m

idpoint of the legs 
of the “Y

”.  If m
ore than 1 sm

all aircraft w
ill land, add 1 

additional light at the exact point each is to land.  If 
m

ore than 1 large aircraft w
ill land, add 2 lights placed 

10m
m

 apart aligned in the direction of flight.  
H

e
lic

o
p

te
r H

a
n

d
 S

ig
n

a
ls

Direction of Flight
Left Stem

Right Stem

14 M
eters

7 M
eters

Direction of Flight
Direction of Flight

Left Stem

Right Stem

14 M
eters

7 M
eters
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M
edevac Procedures 

N
ight M

arking of Landing Zones 

N
ote: The touchdow

n point w
ill be m

idpoint of the legs 
of the “Y

”.  If m
ore than 1 sm

all aircraft w
ill land, add 1 

additional light at the exact point each is to land.  If 
m

ore than 1 large aircraft w
ill land, add 2 lights placed 

10m
m

 apart aligned in the direction of flight.  
H

e
lic

o
p

te
r H

a
n

d
 S

ig
n

a
ls

Direction of Flight
Left Stem

Right Stem

14 M
eters

7 M
eters

Direction of Flight
Direction of Flight

Left Stem

Right Stem

14 M
eters

7 M
eters
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B
O

O
 Setup A

ssignm
ents

�
Squad 1:
�

A
ssigned to tent ________________

�
Squad 2:
�

A
ssigned to tent ________________

�
Personnel Shelter setup (Priority 1)

�
Squad 3:
�

A
ssigned to tent ________________

�
C

ache setup &
 organization (Priority 1)

�
Squad 4:
�

A
ssigned to tent ________________

�
C

ache setup &
 organization (Priority 1)
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B
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O
 Setup A

ssignm
ents

�
Squad 1:
�

A
ssigned to tent ________________

�
Squad 2:
�

A
ssigned to tent ________________

�
Personnel Shelter setup (Priority 1)

�
Squad 3:
�

A
ssigned to tent ________________

�
C

ache setup &
 organization (Priority 1)

�
Squad 4:
�

A
ssigned to tent ________________

�
C

ache setup &
 organization (Priority 1)
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R
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B
O

O
 Setup Procedure 

       (Preferred Size, 200x200ft (61x61m
)) 

�
M

inim
um

 Size, 110x150ft (33.5x46m
) 

�
U

tilize A
dvance Team

 K
it 

�
2 - 100ft tapes, roll fireline tape, B

O
O

 signs, 
digital cam

era, vests, chalk, binoculars &
 paint 

�
Layout and identify sections w

ith signs and 
fireline tape 

�
Entrance should be adjacent to m

ain access or 
travel route 

�
M

ark ground for location, dim
ension and 

spacing of each section and tent 
�

Identify travel/access routes Ensure fire 
extinguishers and signs are present 

�
G

enerators placed on perim
eter near section to 

be pow
ered 

�
Identify rem

ote fuel storage area 
�

Post signs for all sections and each tent 
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B
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O
 Setup Procedure 

       (Preferred Size, 200x200ft (61x61m
)) 

�
M

inim
um

 Size, 110x150ft (33.5x46m
) 

�
U

tilize A
dvance Team

 K
it 

�
2 - 100ft tapes, roll fireline tape, B

O
O

 signs, 
digital cam

era, vests, chalk, binoculars &
 paint 

�
Layout and identify sections w

ith signs and 
fireline tape 

�
Entrance should be adjacent to m

ain access or 
travel route 

�
M

ark ground for location, dim
ension and 

spacing of each section and tent 
�

Identify travel/access routes Ensure fire 
extinguishers and signs are present 

�
G

enerators placed on perim
eter near section to 

be pow
ered 

�
Identify rem

ote fuel storage area 
�

Post signs for all sections and each tent 
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