
C
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s
in

g
 a
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C
h
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s
in

g
 a

n
 A

p
p

ro
p

ria
te

 R
o

c
k

 
A

p
p

ro
p

ria
te

 R
o

c
k

 A
n

c
h

o
r

A
n

c
h

o
r

Is th
e fu

ll an
ch

o
r len

g
th

 estim
at-

ed
 to

 b
e less th

en
 75 feet?

Is th
e an

ch
o

r
p

erm
an

en
t?

W
ill th

e an
ch

o
r b

e in
 co

m
p

eten
t ro

ck?
(R

Q
D

 values and core recovery sam
ples should be evaluated to determ

ine rock
com

petence.  O
ften, R

Q
D

 values greater than 75%
 and rock unconfined com

-
pressive strengths greater than 2500 psi w

ill indicate com
petent rock.) 

Is th
e an

ch
o

r
less th

en
 30 feet?

C
an

 th
e w

o
rkin

g
 lo

ad
b

e red
u

ced
 an

d
 th

e n
u

m
b

er
o

f an
ch

o
rs in

creased
?

Is co
rro

sio
n

p
ro

tectio
n

 essen
tial?

 

Is th
e an

ch
o

r
p

re-stressed
?

 

O
ne possibility w

ould be to use a H
igh Tensile or

H
ollow

-C
ore 

S
pin-Lock 

m
echanical 

rock 
anchor.

T
his allow

s for the installer to pre-stress and grout
the 

anchor 
in 

the 
sam

e 
day. 

 
M

echanical 
rock

anchors 
are 

shorter 
in 

length 
than 

bonded 
rock

anchors.  T
his system

 also provides an excellent
b

a
rrie

r 
a

g
a

in
st 

co
rro

sio
n

. 
 

T
yp

ica
lly 

S
p

in
-lo

ck
anchors are less than 60 feet in length, how

ever they
have been installed successfully over 100 feet for
foundation tie dow

n anchors.  S
pin-lock anchors are

self-centering so they do not require centralizers.

O
n

e
 

o
p

tio
n

 
w

o
u

ld
be 

to 
use 

grout 
bond

G
rade 75 or G

rade 150
A

ll-T
h

re
a

d
-B

a
r 

ro
ck

dow
el.  If corrosion pro-

te
ctio

n
 

is 
im

p
o

rta
n

t,
epoxy coat or galvanize
the anchor system

.

O
n

e
 

p
o

ssib
ility

w
ould be to use a

polyester resin rock
d

o
w

e
l 

u
tilizin

g
 

a
G

rade 75 or G
rade

150 A
ll-T

hread-B
ar.

O
ne option w

ould be to
use an M

C
P

II or III system
u

tilizin
g

 
a

 
G

ra
d

e
 

7
5

 
o

r
G

rade 150 A
ll-T

hread-B
ar,

depending 
on 

the 
design

lo
a

d
. 

 
If 

th
e

 
g

ro
u

n
d

 
is

extrem
ely 

aggressive, 
the

designer m
ay consider gal-

vanizing or epoxy coating
the bar used w

ith the M
C

P
system

.

O
ne option w

ould
be a G

rade 75 or 150
A

ll-T
h

re
a

d
 

ce
m

e
n

t
grouted D

ow
el.

O
ne option w

ould
be an M

C
P

I utilizing
a G

rade 75 or G
rade

1
5

0
 

A
ll-T

h
re

a
d

-B
a

r
d

e
p

e
n

d
in

g
 

o
n

 
th

e
load.

P
ossible use

of 
m

ultiple 
bar

a
n

ch
o

ra
g

e
s 

o
r

a 
 

m
ulti-strand

anchor system
.

O
n

e
 

p
o

ssib
ility

w
o

u
ld

 
b

e
 

a
 

ce
m

e
n

t
grout bond G

rade 75 or
G

rade 150 A
ll-T

hread-
B

a
r 

e
p

o
xy 

co
a

te
d

 
o

r
g

a
lva

n
ize

d
. 

 
If 

m
o

re
p

ro
te

ctio
n

 
is 

d
e

sire
d

the system
 can also be

M
C

P
protected.

O
ne option w

ould be a
p

o
lye

ste
r 

re
sin

 
u

tilizin
g

 
a

G
rade 75 or G

rade 150 A
ll-

T
hread-B

ar. A
fast set resin

can be placed in the bond
zone and a slow

 set resin in
th

e
 

fre
e

-stre
ssin

g
 

le
n

g
th

.
A

nother 
option 

m
ay 

be 
to

use a tem
porary S

pin-Lock
m

e
ch

a
n

ica
l 

a
n

ch
o

r, 
w

h
ich

allow
s for a shorter length.

Is th
e an

ch
o

r
p

re-stressed
?

 
Is th

e an
ch

o
r

p
re-stressed

?
 

Y
E

S

N
O

Y
E

S

N
O

Y
E

S

Is th
e an

ch
o

r
p

re-stressed
?

 

N
O

Y
E

S

N
O

N
O

Y
E

S

N
O

Y
E

S
Y

E
S

Y
E

S
N

O

Y
E

S

Y
E

S
Y

E
S

N
O

N
O

N
O

N
O

Y
E

S

N
O

S
T

S
T

A
R

T
A

R
T

W
ill th

e an
ch

o
r b

e in
ro

ck o
r so

il?

R
O

C
K

Is th
e an

ch
o

r w
o

rkin
g

lo
ad

 less th
en

 480 kip
s?

Is th
e an

ch
o

r w
o

rkin
g

lo
ad

 g
reater th

an
 180 kip

s?
 

C
h

o
o

s
in

g
 a

n
 

C
h

o
o

s
in

g
 a

n
 A

p
p

ro
p

ria
te

 S
o

il 
A

p
p

ro
p

ria
te

 S
o

il A
n

c
h

o
r

A
n

c
h

o
rC
an

 th
e lo

ad
 b

e
red

u
ced

 an
d

 th
e n

u
m

b
er

o
f an

ch
o

rs in
creased

?

Is co
rro

sio
n

p
ro

tectio
n

 essen
tial?

 

O
ne option w

ould be to use an M
C

P
II or III system

 utilizing a G
rade 75 or

G
rade 

150 
A

ll-T
hread-B

ar. 
 

W
illiam

s
M

C
P

system
s have variable levels of

corrosion protection depending on the
aggressivity of the soil environm

ent.

O
ne possibility w

ould be a grout bonded
epoxy coated or galvanized G

rade 75 bar
w

ith 
the 

option 
of 

M
C

P
type 

protection.
A

nother option m
ay be to use a galvanized

M
anta R

ay earth anchor system
.

O
n

e
 

o
p

tio
n

w
ould be a G

rade
7

5
 

o
r 

1
5

0
 

A
ll-

T
h

re
a

d
 

ce
m

e
n

t
grouted dow

el.

O
ne possibility w

ould be a G
rade 75

or 
G

rade 
150 A

ll-T
hread-B

ar 
grouted

dow
el, 

either 
epoxy 

coated 
or 

galva-
nized.  If m

ore protection is desired, the
system

 can also be sleeved and pre-
grouted as a M

C
P

anchor system
.

M
ost likely w

ill
n

e
e

d
 

a
 

m
u

ltip
le

bar anchorage or
a

 
m

u
lti-stra

n
d

anchor system
.

O
ne possibility w

ould
be a M

C
P

I utilizing a
G

rade 75 or G
rade 150

A
ll-T

hread-B
ar 

depend-
ing on the anchor load.

O
ne option w

ould be
to use a G

rade 75 bar
w

ith
 

a
 

M
a

n
ta

 
R

a
y 

o
r

S
tin

g
 

R
a

y 
a

n
ch

o
r

a
sse

m
b

ly. 
A

n
o

th
e

r
option w

ould be a grout
bonded G

rade 75 dow
el.

Is th
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o

r
p

re-stressed
?

 
Is th
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ch

o
r

p
re-stressed

?
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N
O

Y
E

S
N

O
N

O
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Y
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N
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Y
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S

Y
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S

Y
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S

N
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Is th
e an

ch
o

r
p

re-stressed
?

 
Is th

e an
ch

o
r w

o
rkin

g
lo

ad
 less th

en
 480 kip

s?

Is th
e an

ch
o

r w
o

rkin
g

lo
ad

 less th
an

 50 kip
s?

Is co
rro

sio
n

p
ro

tectio
n

 essen
tial?

 

N
O

N
O

N
o

tes:
T

h
is flo

w
 ch

art is m
ean

t to
 b

e a q
u

ick referen
ce.  A

d
esig

n
er sh

o
u

ld
 co

n
sid

er th
at flo

w
 ch

arts su
ch

 as th
is can

 n
o

t in
co

rp
o

rate every vari-
ab

le relevan
t to

 th
e d

esig
n

 o
f earth

 an
ch

o
rs.  F

o
r ad

d
itio

n
al h

elp
 in

 ch
o

o
sin

g
 an

 an
ch

o
r system

 p
lease co

n
tact yo

u
r n

earest W
illiam

s rep
re-

sen
tative.

1.
C

ertain rock strata m
ay require consolidation grouting prior to rock anchor installation in order to m

inim
ize the difficulties associated w

ith grouting
anchors in fractured rock.

2.
F

or low
 tem

perature and high im
pact applications, W

illiam
s can m

anufacture S
pin-Lock anchors using A

S
T

M
 A

-193 grade B
7 m

aterial or an A
S

T
M

A
-320 grade L7 m

aterial.
3.

T
he term

 M
C

P
refers to W

illiam
s (M

)ultiple (C
)orrosion (P

)rotection anchor system
s, w

hich are show
n on pages 30-34.

4.
M

ost of W
illiam

s A
ll-T

hread B
ars com

e in stock lengths of 50 ft.  F
or longer anchors, W

illiam
s S

top-Type C
ouplings are often used for a

m
echanical connection betw

een bars.  W
illiam

s couplers develop 100%
 of the bars ultim

ate strength.
5.

W
illiam

s can m
anufacture anchors using stainless steel bars if anchoring into highly aggressive rock or soil.

S
O

IL
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