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Site Class C - Very Dense Soil and Soft Rock 

Type 

Ss 

S1 

SMS 

SM1 

Sos 

So1 

Type 

SDC 

Fa 

Fv 

PGA 

FPGA 

PGAM 

TL 

SsRT 

SsUH 

SsD 

S1RT 

S1UH 

S1D 

PGAd 

PGAuH 

CRs 

CR1 

Cv 

Value 

1.423 

0.53 

1.708 

0.779 

1.138 

0.519 

Value 

D 

1.2 

1.47 

0.5 

1.2 

0.6 

8 

1.423 

1.526 

1.5 

0.53 

0.579 

0.6 

0.5 

0.606 

0.932 

0.915 

1.185 

Description 

MCER ground motion. (for 0.2 second period) 

MCER ground motion. (for 1.0s period) 

Site-modified spectral acceleration value 

Site-modified spectral acceleration value 

Numeric seismic design value at 0.2 second SA 

Numeric seismic design value at 1.0 second SA 

Description 

Seismic design category 

Site amplification factor at 0.2 second 

Site amplification factor at 1.0 second 

MCEG peak ground acceleration 

Site amplification factor at PGA 

Site modified peak ground acceleration 

Long-period transition period in seconds 

Probabilistic risk-targeted ground motion. (0.2 second) 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration 

Factored deterministic acceleration value. (0 .2 second) 

Probabilistic risk-targeted ground motion . (1.0 second) 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration. 

Factored deterministic acceleration value. (1.0 second) 

Factored deterministic acceleration value. (Peak Ground Acceleration) 

Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration 

Mapped value of the risk coefficient at short periods 

Mapped value of the risk coefficient at a period of 1 s 

Vertical coefficient 

OSH PD 

Map data ©2024 

SOUTHERN 
CALIFORNIA 

GEOTECHNICAL 



 



L
o

ad
s:

  L
oad F

actor fo
r V

ertical L
oad

s=
 1.0

  L
oad F

actor fo
r Lateral Loa

ds=
 1.0

  L
oads S

up
ported

 by P
ile C

ap=
 0 %

  S
h

ear C
ond

ition: S
tatic

  (w
ith Loa

d F
actor)

  V
e

rtical Lo
ad, Q

=
 5.0 -kp

P
ro

file
:

  P
ile L

ength, L
=

 2
0.0 -ft

  T
op

 H
eight, H

=
 -1.5 -ft

  S
lop

e A
ng

le, A
s=

 0
  B

a
tter A

ngle, A
b=

 0

* Z
ero F

riction
 *

Z
ero F

riction S
tart: 0

 -ft    E
nd

: 2.5
 -ft

S
o

il D
ata:

D
epth

 G
am

m
a

 P
h

i
C

K
e50

 or D
r

N
spt

-ft
-lb/f3

-kp/f2
-lb/i3

%
0

119
30

0.00
7

7.5
45.73

15
4.5

12
0

29
.0

0
.40

103
1.5

0.51
24

12
130

32
.0

0.10
29

06.0
0.2

9
6

0

P
ile

 D
ata:

D
epth

W
idth

A
rea

P
er.

  I
  E

W
e

ight
-ft

-in
-in2

-in
-in4

-kp/i2
-kp/f

0.0
24

45
2.4

75.4
162

86.0
300

0
0

.471
20.0

V
ertical C

apa
city:

W
eigh

t ab
ove G

round
=

 0.00 T
otal W

eight=
 9.42-kp      *S

oil W
eigh

t is not includ
ed

S
ide R

esistance (D
ow

n)=
 7

3.55
3-kp  S

ide R
esista

nce (U
p)=

 52
.65

8-kp
T

ip R
esistan

ce (D
ow

n)=
 1

22.2
88-kp  T

ip R
esistan

ce (U
p)=

 0
.000

-kp
T

otal U
ltim

ate C
ap

acity (D
ow

n) Q
ult=

 195
.84

1-kp  T
otal U

ltim
ate C

apa
city (U

p)=
 6

2.07
4-kp

T
otal A

llow
ab

le C
ap

acity (D
ow

n) Q
a

llow
=

 77
.53

9-kp  T
otal A

llow
able

 C
apacity (U

p) Q
allow

=
 35.7

45-kp
O

K
!  Q

allow
 >

 Q

S
ettlem

ent C
alculation

:
A

t Q
=

 5
.00-kp  S

e
ttlem

en
t=

 0
.004

91-in
A

t X
allow

=
 0.50-in  Q

=
 1

46.7
893

2-kp

N
ote:  If the program

 can
not find a result or th

e result excee
ds th

e up
per lim

it. T
he result w

ill b
e displayed as 99

999.

V
E

R
T

IC
A

L
 A

N
A

L
Y

S
IS

F
igure 1

D
rilled

 P
ile (dia <

=
2

4 in. o
r 6

1 cm
)

C
ivilT

ech
S
o
ftw

are
24G

174-1 P
N

G
 B

u
ild

ers - S
u

b
statio

n
24 in

 d
ia, 20-ft d

eep



0 0

20 20

40 40

60 60

80 80

100 100

120 120

140 140

160 160

180 180

200 200

0 04 48 812 1216 1620 2024 2428 2832 3236 3640 40

Foundation Depth,  L -ft Foundation Depth,  L -ft

C
o

m
p

re
s

s
io

n
 C

a
p

a
c

it
y

, 
 Q

d
w

 -
k

p

U
p

li
ft

 C
a

p
a

c
it

y
, 

 Q
u

p
 -

k
p

ALLOWABLE CAPACITY vs FOUNDATION DEPTH

ALL-PILE              CivilTech Software             www.civiltech.com                      Licensed to        

CivilTech
Software Figure 1

24G174-1 PNG Builders - Substation
24 in dia, 20-ft deep

LI I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I_ LI I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I_ 
~ 

/-~ 

~ 

~ -
~ -

~ -

~ V -

~ -

~ -

~ -

~ -

~ -

~ 

/ 
- ~ -

~ V -

~ -

~ -

~ -

~ -

~ -

~ -

~ -

~ / 
-

~ -

~ -

~ -

~ -

~ -

~ -

~ -

~ 

/ 
-

~ -

~ -

~ -

~ -

~ -

~ -

~ -

~ 

/ 
-

~ -

~ -

~ -

~ -

~ 

/= ~ 

~ 

~ 

I/ 
-

~ -
~ -
~ -

~ V -
~ -
~ -
~ 

/ 
-

~ 

/v 

-
~ -
~ -
~ -

~ 

V 
V -

~ -
~ -
~ ./ -

~ V -
~ -
~ -
~ 

/ 
-

~ 

~ 
1.---"" -

~ -
~ 

------
-

~ -

~ V -

~ 
-
-

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I-

~ ~ -

~ 
-
-

111 1-1-"' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I-



Depth (Zp)
from

Pile Top -ft

Depth (Zp)
from
Pile Top-ft

0 0

5 5

10 10

15 15

20 20

25 25

30 30

Pile below Ground (not to scale)

Pile Tip
Top Vertical Stress=0.182
Max. Vertical Stress=2.673

0-5.00 +5.00

Max. Side Resistance=0.87

Up        0        Down-1.00 +1.00 Up        0        Down-200 +200

Top Uplift=62.1
Top DownWard=195.8

G-lb/f3 Phi C-kp/f2 k-lb/i3 e50 %

119 30 0.00 77.5
Sand/Gravel

120 29.0 0.40 1031.5 0.51
Silt (Phi + C)

130 32.0 0.10 2906.0 0.29
Silt (Phi + C)

Atip=452-in

Vertical Stress -kp/f2 Side Resistance-kp/f2 Axial Force -kp

Based on Ultimate Load Condition
SOIL STRESS, SIDE RESISTANCE, & AXIAL FORCE vs DEPTH

ALL-PILE              CivilTech Software             www.civiltech.com                      Licensed to        

CivilTech
Software Figure 1

24G174-1 PNG Builders - Substation
24 in dia, 20-ft deepEm] 



0

20

40

60

80

100

120

140

160

180

200

0.0 0.3 0.5 0.8 1.0 1.3 1.5 1.8 2.0 2.3 2.5 2.8 3.0 3.3 3.5 3.8 4.0 4.3 4.5 4.8 5.0

Total Side Tip

Total Settlement, X -in

C
o

m
p

re
s

si
o

n
 L

o
a

d
, 

 Q
d

w
 -

k
p

Vertical Load vs. Total Settlement

ALL-PILE              CivilTech Software             www.civiltech.com                      Licensed to        

CivilTech
Software Figure 1

24G174-1 PNG Builders - Substation
24 in dia, 20-ft deep

- -- -- -- -

- -- L----- --
-----

-- -

- V -- -- -- / -

- I/ -- -- -- -

- I - ~ -- ~ --
/ ~ 

-- -

~ I V -

/ 
-
-
-

~If 
V -

I 
--------------

-
1------- -

-

- I I/ -
-- -
-I 

I -
-
-
-

V -
-
-

,-I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I-



L
o

ad
s:

  L
oad F

actor fo
r V

ertical L
oad

s=
 1.0

  L
oad F

actor fo
r Lateral Loa

ds=
 1.0

  L
oads S

up
ported

 by P
ile C

ap=
 0 %

  S
h

ear C
ond

ition: S
tatic

  (w
ith Loa

d F
actor)

  V
e

rtical Lo
ad, Q

=
 5.0 -kp

  S
h

ear Loa
d, P

=
 5.0

 -kp
  M

om
e

nt, M
=

 3
00.0 -kp-f

P
ro

file
:

  P
ile L

ength, L
=

 2
0.0 -ft

  T
op

 H
eight, H

=
 -1.5 -ft

  S
lop

e A
ng

le, A
s=

 0
  B

a
tter A

ngle, A
b=

 0

* Z
ero F

riction
 *

Z
ero F

riction S
tart: 0

 -ft    E
nd

: 2.5
 -ft

S
o

il D
ata:

D
epth

 G
am

m
a

 P
h

i
C

K
e50

 or D
r

N
spt

-ft
-lb/f3

-kp/f2
-lb/i3

%
0

119
30

0.00
7

7.5
45.73

15
4.5

12
0

29
.0

0
.40

103
1.5

0.51
24

12
130

32
.0

0.10
29

06.0
0.2

9
6

0

P
ile

 D
ata:

D
epth

W
idth

A
rea

P
er.

  I
  E

W
e

ight
-ft

-in
-in2

-in
-in4

-kp/i2
-kp/f

0.0
24

45
2.4

75.4
162

86.0
300

0
0

.471
20.0

S
ingle P

ile L
ateral A

na
lysis:

T
op

 D
eflection, yt=

 0
.467

00-in
M

a
x. M

om
en

t, M
=

 30
4.17

-kp-f
T

op
 D

eflection S
lop

e, S
t=

 -0.0
080

5
O

K
!  T

op D
eflection

, 0.4
670

-in is less tha
n the A

llow
ab

le D
eflection

=
 0

.50-in

N
ote:  If the program

 can
not find a result or th

e result excee
ds th

e up
per lim

it. T
he result w

ill b
e displayed as 99

999.
T

he
 M

ax. M
om

en
t calculate

d by program
 is a

n inte
rnal fo

rce from
 the app

lied loa
d cond

itions. S
tructu

ral eng
ine

er ha
s to che

ck w
he

the
r 

the
 pile ha

s eno
ugh

 capacity to resist th
e m

om
en

t w
ith

 ade
qua

te fa
cto

r of safety. If not, the pile m
a

y fail un
der th

e load
 cond

ition
s.

L
A

T
E

R
A

L
 A

N
A

L
Y

S
IS

F
igure 2

D
rilled

 P
ile (dia <

=
2

4 in. o
r 6

1 cm
)

C
ivilT

ech
S
o
ftw

are
24G

174-1 P
N

G
 B

u
ild

ers - S
u

b
statio

n
24 in

 d
ia, 20-ft d

eep



Depth (Zp)
from
Pile Top-ft

Depth (Zp)
from
Pile Top-ft

0 0

5 5

10 10

15 15

20 20

25 25

30 30

Pile below Ground (not to scale)

Tip yt=2.82E-3 Top yt=4.67E-1
Max. yt=4.67E-1
Top St=-8.05E-3

0-0.50 +0.50

yt=0 at 9.5-ft

St=0 at 12.7-ft

Top Moment=300.0
Max.  Moment=304.2

0-500 +500

Top Shear=5.0
Max. Shear=31.9

0-50 +50

G-lb/f3 Phi C-kp/f2 k-lb/i3 e50 %

119 30 0.00 77.5
Sand/Gravel

120 29.0 0.40 1031.5 0.51
Silt (Phi + C)

130 32.0 0.10 2906.0 0.29
Silt (Phi + C)

Last Section: E -kp/i2=3000
Last Section: I'-in4=16286

DEFLECTION, yt -in MOMENT -kp-f SHEAR -kp

Single Pile, Khead=1, Kbc=1
PILE DEFLECTION & FORCE vs DEPTH

ALL-PILE              CivilTech Software             www.civiltech.com                      Licensed to        

CivilTech
Software Figure 2

24G174-1 PNG Builders - Substation
24 in dia, 20-ft deepEm] 



0.0 0.0

0.5 0.5

1.0 1.0

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

4.0 4.0

4.5 4.5

5.0 5.0

0.00 00.05 400.10 800.15 1200.20 1600.25 2000.30 2400.35 2800.40 3200.45 3600.50 400

Top Deflection,  yt -in Max. Moment in Single Pile,  Mmax -kp-f

L
a

te
ra

l 
L

o
a

d
, 

 P
 -

k
p

L
a

te
ra

l 
L

o
a

d
, 

 P
 -

k
p

LATERAL LOAD vs DEFLECTION & MAX. MOMENT

ALL-PILE              CivilTech Software             www.civiltech.com                      Licensed to        

CivilTech
Software Figure 2

24G174-1 PNG Builders - Substation
24 in dia, 20-ft deep

LI I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1/ 
V I 11_ ---

LI I I I I I I I I I I I I I I I I I I I I I I I I I I I 

v i 
I I I I I I I I_ 

- -- -- I -

-
/ v 

-- -- -- -

- / -- -- -- -

- V -- -- / 
-- -

- I 
-- -- -- -

- V -- -- / -- -

- V -- -- I -- -

- V -- / 
-- -- -

- V -- -- -- / -

- V -- -- I -- -

- I/ -- -- -- -

- V -- -- -- / -

- I -- -- -- -

- I -- -- -- -

- V -- I 
-- -- -

- V -- I -- -- -

- V -- -- -- J -

- - - -- - - -- - - -
11 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I- 11 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I-



Depth (Zp)
from
Pile Top-ft

Depth (Zp)
from
Pile Top-ft

0 0

5 5

10 10

15 15

20 20

25 25

30 30

Pile below Ground (not to scale)

0-0.50 +0.50

         Lateral     Moment    Axial         yt         Slope          Max.
No.     Load         Load        Load      at Top   at Top      Moment
          (kip)            (kip-ft)        (kip)          (in)       (in/in)          (kip-ft)

1 0.5 30.0 5.0 0.0 0.00 30.3
2 1.5 90.0 5.0 0.1 0.00 90.8
3 2.5 150.0 5.0 0.2 0.00 151.7
4 3.5 210.0 5.0 0.3 -0.01 212.5
5 4.0 240.0 5.0 0.3 -0.01 242.5
6 4.5 270.0 5.0 0.4 -0.01 273.3
7 5.0 300.0 5.0 0.5 -0.01 304.2
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