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NOTES

1) Passive earth pressure shown in an ultimate (unfactored)
value and should be applied over 2% times the soldier pile
diameter using the appropriate resistance factor.

2) Passive earth pressure and wall height should start 2 feet
below the ground surface. No ground water is assumed.

3) Active and seismic earth pressures act over the pile spacing
above the base of the wall.

4) Active earth pressures act over one pile diameter below
the base of the wall.

psf = pounds per square foot; pcf = pounds per cubic foot; pci = pounds per cubic inch

Soldier Pile Wall
Earth Pressure Diagram - Figure 29




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:

PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pef Active Soil Pressure Per Fig. 29 in Geotech Report
B = 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS := 2ft-a = 104-psf Live Load Surcharge Behind Wall

bp =21t Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 11.5ft Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
Sy = 131in3 Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1=EQ + 1.5(EA) + 1.0(EP)

D:= 6.591ft Assumed Depth to Zero Shear
Unfactored Loading

A= o-H-S = 3588-plf

C:= a-(}{)-(bp) = 1196-pIf

I:= o(H+ D)-(bp) = 1881.46-plf

E:= 520pcf-(D)-(2.5-bp) = 17136.6-plf

F:= 0.8-B-(H)-(S) = 1435.2-plf

G := 0.2-B:(H)-(S) = 358.8-plf

Check 2Vu=0atD

VEa = 0.5-A'-H+ 0.5-(C + I)-D = 30772.78-1bf

Vgp = 0.5-E-D = 56473.67-Ibf

P
TR

0.5-(F + G)-H = 10315.5-1bf

]

VEQ N
YVu = 1.0'VEQ + 1.5:Vgp ~ 1.0-Vgp = 1.01-Ibf 2Vu almost = 0, (OK)

Parametrix SPW-11.5ftx6.0ft.xmcd

10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D

Mgy = 0.5-A-H-(; + D) + cp(;) +0.5(1 - C)-(D)»(—g) = 246005.21-1bf-ft
D

Mgp := O.S-E-D-(—) = 124072.64-1bf -t
3

H 2-H
My = GH| — + D| + 0.5(F - GH| == + D| = 139166.41-Ibf -t
EQ 2 3

M, = LO-Mpq + 1.5Mpy — 1.0-Mgp = 384101.59-Ibf ft

Mu
Fp, = — = 35.18ksi
S
X
= 0.9 — Jesi <
Fy 1= 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

wy, = LO(E) - 1.5(D = 14314.4-plf

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=1928f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D:= 8.036ft Assumed Depth to Zero Shear

Unfactored Loading

A= oH'S = 3588-plf

B := (LS)-S = 624-plf

C:= a~(H)-(bp) = 1196-pIf
I:=o-(H+ D)-(bp) =2031.74-pIf

E:= 520pcf-(D)-(2.5-bp) = 20893.6-plf

Parametrix SPW-11.5ftx6.0ft.xmcd

20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check SVu=0atD

Vg = 0.5-A-H+ 0.5:(C + I)-D = 33600.08-Ibf
Vgp = 0.5E-D = 83950.48-Ibf
V| g = B-H=7176:bf

LVui= 1.75-Vy g + 1.5-Vps = 0.75-Vgp = —4.75:1bf ZVu almost = 0, (OK)

Check Maximum Flexural Stresses

H D D
Mgy = O.S-A-H-(; + D) + c-n-(;) +0.5(1— C)-(D)-(—;) =292488.45-1bf - ft
D
Mpp = 0.5-E-D:| = | = 224875.37-1bf - ft
EP 3
H
My « = B-H:| = + D| = 98928.34-Ibf - ft
LS >

M

4= 175Mp g + 1.5Mpy — 0.75-Mpp = 443200.74-Ibf -ft

M
—2 ~ 40.6ksi

X

= 0.9 = 45-ksi
OF, 09(Fy) 45-ksi Fbu < ¢Fy, (OK)

Fbu :

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

w, = 0.75E — 1.5I = 12622.58-plf

6 M,

Y= =14.51-ft

Wy

Determine Total Depth of Embedment Required Case 2

D 2:=D+Y =2255f

Parametrix SPW-11.5ftx6.0ft. xmcd 30f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:

PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B := 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS = 2ft-cc = 104-psf Live Load Surcharge Behind Wall

bp = 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 10.51 Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
Sy = 131in3 Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1= EQ + 1.5(EA) + 1.0(EP)

D:= 6.018ft Assumed Depth to Zero Shear

Unfactored Loading

A= aH:S = 3276-plf
C:= oc~(H)-(bp) = 1092-plf

I:=o-(H+ D)-(bp) = 1717.87-plf

E:= szopcf-(D)-(z.s-bp) = 15646.8-plf
F:= 0.8-B-(H)-(S) = 1310.4-plf

G:= 0.2-8-(H)-(S) = 327.6-plf

Check 2Vu = 0 at D

Vg = 0.5-A-H+ 0.5-(C + I)-D = 25653.9-Ibf
Vgp = 0.5E-D = 47081.22-Ibf

VEQ:= 0.5:(F + G)-H = 8599.5-Ibf

!
<
=
y

= 1.0-Vpg+ 1.5:Vga - 10-Vgp = -0.86-1bf  IVu almost =0, (OK)

Parametrix SPW-10.5ftx6.0ft.xmcd

10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D
Mga = O.5-A-H-(§ + D) + c-n-(;) +0.5(I1- C)-(D)-(;) = 187251.99-1bf - ft
D
Mup = 0.5E-D| — | = 94444.93.1bf -ft
EP 3
H 2.H
Mpn = GH|— + D| + 0.5(F - GHE| == + D| = 105928.64-Ibf - ft
EQ 2 3

M, = 1.0-Mpq + 1.5-Mpp ~ 1.0-Mgp = 292361.7-Ibf ft

Mu
Fp, = — = 26.78ksi
S
X
=09 = 45-ksi
Fy 1= 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

w, = L.O(E) — 1.5(D) = 13069.99-plf

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=176f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D= 7.423f Assumed Depth to Zero Shear

Unfactored Loading
A= o-H:S = 3276-plf

B := (LS)-S = 624-plf
C:= a-(H)-(bp) = 1092-plf
= oe(H+ D)-(bp) = 1863.99-plf

E:= 520pcf-(D)-(2.5-bp) = 19299.8-plf

Parametrix SPW-10.5ftx6.0ft.xmcd

20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check 2Vu=0atD

Vga = 0.5°AH+ 0.5:(C + I)-D = 28170.16-1bf
Vgp = 0.5°E-D = 71631.21-Ibf

Vg = B-H = 6552 Ibf

2Vu = 175VLS + ISVEA i 075VEP =-2.16-1bf ZVu almost = O. (OK)

Check Maximum Flexural Stresses

H D D
Mgy = 0.5.A.H~(§ + D) + C'D-(z) +0.5(I - C)-(D)-(;) = 225039.36-1bf - ft
D
Mpp = 0.5-E-D:| = | = 177239.48-1bf - ft
EP 3
H
My o = B-H:| = + D | = 83033.5-Ibf-ft
LS 5

M, = L75M g + 1.5Mpa — 0.75-Mpp = 349938.05-1bf -ft

] g

u .
Fbu = S = 32.1-ksi
X
=09 = 45-ksi
Fy 1= 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment fo Resist Toe Kick Qut

w, = 0.75E - 1.51 = 11678.86-plf

6M,,

Y= =1341-ft

Yy

Determine Total Depth of Embedment Required Case 2

D 2:=D+Y=2083f

Parametrix SPW-10.5ftx6.0ft.xmcd 30of3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:

PMX#. 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B = 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS := 2ft-oc = 104-psf Live Load Surcharge Behind Wall

bp = 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 9.5t Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
Syi= 131in3 Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1 = EQ + 1.5(EA) + 1.0(EP)

D= 5.445f Assumed Depth to Zero Shear
Unfactored Loading

A= o-H:S = 2964-plf

C:= a-(H)-(bp) = 988-plf

I:= o(H+ D)-(bp) = 1554.28-plf

E:= 520pcf-(D)~(2.5-bp) = 14157-plf
F:= 0.8-8-(H)-(S) = 1185.6-plf
G = 0.2-B-(H)-(S) = 296.4-plf

CheckJVu=0atD

VEA = 0.5AH + 0.5:(C + I)-D = 21000.36-Ibf
Vgp = 0.5°E'D = 38542.43-Ibf

VEgQ = 0.5-(F + G)-H=7039.5-1bf

YVu = IOVEQ + ISVEA - IOVEP = -2.4:1bf ZVu almost = 0, (OK)

Parametrix SPW-9.5ftx6.0ft.xmcd

10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D

Mg, = 0.5-AH| — + D| + CD| = | + 0.5(1 - C)-(D)-| = | = 138687.96-Ibf -t

EA 3 2 3

. D
Mgp = 05ED| = | = 69954 5L1bf A
H 2-H
Mpg:= G-H| = + D]+ 0.5(F - GH| =— + D | = 78455.23-Ibf-ft
Q 2 3

M, = 1.0-Mgq + 1.5-Mgp — 1.0-Mpp = 216532.65-1bf ft

MU
Fp, = — = 19.84ksi
S
X
=09 = 45-ksi
OFy = 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Out

w, = 1.0(E) - 1.5(]) = 11825.58plf

6-M

Y= Y- 10.48-ft

Wy

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=1593fi

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D = 6.809ft Assumed Depth to Zero Shear

Unfactored Loading

A= o-H-S = 2964-pIf

B := (LS)-S = 624-pIf

C:= ov(H)'(bp) = 988-plf
I:=o-(H+ D)-(bp) = 1696.14-plf

E:= 520pcf—(D)-(2.5-bp) = 17703.4-plf

Parametrix SPW-9.5ftx6.0ft.xmcd 20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check SVu=0atD

Vga = 0.5AH + 0.5:(C + ):D = 23217.14-Ibf
Vgp = 0.5°E-D = 60271.23-Ibf
Vg = B-H = 5928:Ibf

YVu = 175VLS + ISVEA - 075VEP =-3.71-1bf 2Vu almost = 0, (OK)

Check Maximum Flexural Stresses

H D D
Mgy = O.S-A-H-(g + D) + c-D-(;) +0.5(1- C)-(D)-(-;) = 168822.3-1bf - ft
D
Mpp := 0.5-E-D-| = | = 136795.59-Ibf -t
EP 3
H
My ¢ i= B-H:| — + D | = 68521.75-Ibf -t
LS >
M, = 1.75M| g + 1.5-Mp — 0.75-Mp = 270549.82-Ibf -ft

Py, = — = 24.8ksi

M
us

X
OF, =0 9-(Fy) = 45-ksi Fbu < ¢Fy, (OK)

y

Determine Required Additonal Depth of Embedment to Resist Toe Kick Out

w, = 0.75E - 1.51 = 10733.35-plf

6-M

Y= Y123

Yy

Determine Total Depth of Embedment Required Case 2

D2:=D+Y=19.11-f

Parametrix SPW-8.5ftx6.0ft.xmcd 30f3
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ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B := 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS:= 2ft-a = 104-psf Live Load Surcharge Behind Wall

bp = 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 8.5ft Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
s,=13lin°  Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1=EQ + 1.5(EA) + 1.0(EP)

D= 4.872ft Assumed Depth to Zero Shear
Unfactored Loading

A= a-H:S = 2652-plf

C:= a-(H)-(bp) = 884-plf

I:=o-(H+ D)-(bp) = 1390.69-plf

E:= 520pcf-(D)-(2.5-bp) = 12667.2-pIf

F:= 0.8-8-(H):(S) = 1060.8-pIf

G = 0.2-8-(H)(S) = 265.2-plf

Check 2Vu =0 at D

Vga = 0.5AH+ 0.5(C + )-D = 16812.14-1bf
Vgp = 0.5E-D = 30857.3-1bf

VgQ:= 0.5:(F + G)-H = 5635.5-Ibf

YVu = 1.0-VEQ + 1.5-Vpa — 1.0-Vgp = -3.59-1bf 2Vu almost = 0, (OK)

Parametrix SPW-8.5ftx6.0ft.xmed 10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D

Mg, = 0.5~A-H-(—3— + D) + C-D(—z—) + 0.5~ C)-(D)-(—Z'—) = 99342,78-1bf -ft
D

Mpp = 0.5E-D| = | = 50112.25-Ibf -t

EP 3
H 2.-H
Mgg:= GH| = + D |+ 0.5(F - GH| == + D | = 56197.21-Ibf -ft
Q 2 3

M, = 10-Mpq + 15Mpa — 1L.O-Mpp = 155099.13-Ibf -

Mu
Fp, = — = 1421 ksi
S
X
= 0.9 = 45-ksi
Fy := 0.9 (Fy) 45-ksi Fbu < ¢Fy. (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

w, = L.O(E) — 1.5() = 10581.17-plf

6-M

Y= Y _ 938t

Wy

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=1425f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D:= 6.193f Assumed Depth to Zero Shear

Unfactored Loading
A= ovH-S = 2652:plf

B := (LS)-S = 624-pIf
C:= a-(H)-(bp) = 884-plf
I:= ov(H + D)‘(bp) = 1528.07-plf

E:= szopcf-(D)-(z.s-bp) =16101.8-plf

Parametrix SPW-8.5ftx6.0ft. xmcd

20f3

/%




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check 2Vu=0atD

Vga = 0.5-AH+ 0.5:(C + I)-D = 18739.98 Ibf
Vip i= 0.5E-D = 49859.22-Ibf
VLS = B-H=5304-1bf

YVui= 1.75-Vp g + 1.5V — 0.75-Vgp = -2.45-1bf TVu almost = 0, (OK)

Check Maximum Flexural Stresses

Mgy = o.s-A-H-(—z—I + D) + C-D-(g) +0.51- C)~(D)-(—I32) = 122804.98-1bf-ft

Mgp = 0.5-E-D-(P-) = 102926.06-1bf -t
3
H
M g:= B-H| = + D| = 55389.67-Ibf -ft
LS 5

Mu = 175'MLS + IS'MEA - O.75'MEP =203944.85:1bf -ft

M,

Fpy = — =18.7ksi

X
= 0.9 = 45-ksi
Fy 1= 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

w, = 0.75E - 1.5] = 9784.24-plf

6 M,

Y:= =11.18-f

Wy

Determine Total Depth of Embedment Required Case 2

D 2:=D+Y=1738f

Parametrix SPW-8.5ftx6.0ft.xmcd 30f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:

PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B := 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS := 2ft-a = 104-psf Live Load Surcharge Behind Wall

bp = 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 751t Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
Sy = 131in3 Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1=EQ + 1.5(EA) + 1.0(EP)

D= 4.299f Assumed Depth to Zero Shear
Unfactored Loading

A= o-H:S = 2340-plf

C:= a-(H)~(bp) = 780-plf

I:= ce(H+ D)~(bp) = 1227.1-plf

E:

I

5zopcf-(D)-(2.5-bp) = 11177.4-plf

F:

1l

0.8:B-(H)-(S) = 936-plf

G:= 0.2:B-(H)-(S) = 234-plf

Check ZVu=0atD

Vi = 0.5AH+ 0.5:(C + I)-D = 13089.25-Ibf
Vgp = 0.5°E-D = 24025.82-Ibf

VEQ == 0.5-(F + G)-H = 4387.5-1bf

EVU = l.O'VEQ + 15'VEA - l.O'VEP = _444'1bf ZVU almOSt = O; (OK)

Parametrix SPW-7.5ftx6.0ft.xmcd 10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D
Mg = o.s.A-H-(g + D) + c.D.(E) +0.5(1 - C)-(D)-(;) ~ 68246.13-Ibf-ft
. D poo
Mpp = 05E:D{ = | = 34429 Ibf
H 2.H
Mg = G-H| — + D | + 0.5(F - GH| =— + D | = 38605.61-Ibf ft
Q 2 3
M, = LOMpq + 1.5 Mg - 1.0-Mgp = 106545.81-Ibf

Fpy = — = 9.76-ksi

M
L

X

= (.9 = ksi
Fy = 0.9 (Fy) 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Out

w, = LOE) — 1.5(I) = 9336.76-pIf

6-M

Y= Y827

Wy

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=I1257"f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D:= 5.575ft Assumed Depth to Zero Shear

Unfactored Loading

A= ovH-S = 2340-plf

B := (LS)-S = 624-pIf

C: a-(H)-(bp) =780-plf
I:=o(H+ D)-(bp) = 1359.8-plf

E:= 520pcf~(D)-(2.5'bp) = 14495-plf

Parametrix SPW-7.5ftx8.0ft.xmcd 20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1621-075 Design Date: 11-2-12 Check Date:

Check SVu=0atD

Vga = 0.5:A-H + 0.5:(C + )-D = 14739.69-1bf
Vgp = 0.5-E-D = 40404.81-Ibf
Vg = B-H = 4680-I1bf

SVui= 175V g+ 1.5V - 0.75-Vgp = —4.07-1bf ZVu almost = 0. (OK)

Check Maximum Flexural Stresses

H D D
Mgy = 0.5-A-H-(; + D) + c~D-(—2—) +0.5(1- C)-(D)'(;) = 85982.99-Ibf - ft
D
Mgp = 0.5-E-D:{ — | = 75085.61Ibf ft
EP 3
H
My g = B-H{ = + D | = 43641-Ibf-ft
LS 5
M, = 1.75-Mp g + 1.5Mpy = 0.75-Mgp = 149032.03-Ibf -ft

Fb 1= —— = 13.7-ksi

Mu
uog

X
OFy := 0.9:(Fy) = 45ksi Fbu < ¢Fy. (OK)

y

Determine Required Additonal Depth of Embedment to Resist Toe Kick Out

wy ‘= 0.75E — 1.51 = 8831.55-plf

6 M,

Y:= =10.06-ft

Yy

Detemmine Total Depth of Embedment Required Case 2

D 2:=D+Y=1564f

Parametrix SPW-7.5ftx6.0ft.xmcd 30f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:

PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B = 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS := 2ft-o = 104-psf Live Load Surcharge Behind Wall

bp = 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 6.5ft Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
S.=131in°  Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1= EQ + 1.5(EA) + 1.0(EP)

D= 3.726ft Assumed Depth to Zero Shear

Unfactored Loading

A= o-H-S = 2028-plf
C:= a-(H)-(bp) = 676-pIf

I:=o-(H+ D).(bp) = 1063.5-plf

E:= 520pcf-(D)-(2.5~bp) = 9687.6-plf
F:= 0.8-8-(H)-(S) = 811.2-plf
G:= 0.2-B-(H)-(S) = 202.8-pIf

Check 2Vu =0 at D

= 0.5-AH+ 0.5(C + I)-D = 9831.7-Ibf

trJ<
"
i

Vgp = 0.5-E-D = 18048:1bf

VEQ = 0.5-(F + G)-H = 3295.5-1bf

g
<
c
I

1.0-Vgq + 1.5:Vga - 1.0-Vgp=—495-bf  ZVu almost = 0, (OK)

Parametrix SPW-6.5ftx6.0ft.xmed 10f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D

Mgy = O.S-A-H{—; + D) + on(;) +0.5(1- C)«(D)-(;—) = 44427.67-1bF -t
D

Mgp = O.S-E-D-(-—) =22415.61-1bf-ft
3

H 2-H
Mpq = GH| — + D | + 0.5(F - GH| == + D | = 25131.48 Ibf-ft
EQ 2 3

M, = 1.0-Mpq + 1.5Mpa ~ 1.O-Mpp = 69357.37-Ibf ft

Mu
Fpy = — = 6.35ksi
S
X
=09 = 45-ksi
Fy 1= 0.9 (Fy) 45-ksi Fbu < ¢Fy. (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

w, = LOE) — 1.5(1) = 8092.34-plf

Determine Total Depth of Embedment Required Case 1

D 1:=D+Y=109f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D = 4.954ft Assumed Depth to Zero Shear

Unfactored Loading
A= oH-S = 2028-plf

B:

(LS)-S = 624-plf

C: cx-(H)-(bp) = 676-plf
L= ce(H+ D)-(bp) =1191.22-plf

E:= 520pcf-(D)-(2.5-bp) = 12880.4-pIf

Parametrix SPW-6.5ftx6.0ft.xmcd 20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:

Check 2Vu =0at D

VEA = 0.5-A-H+ 0.5(C + )-D = 11216.09-1bf
Vgp = 0.5-E-D = 31904.75-Ibf
VLS = B-H = 4056-1bf

2Vu:= 1.75-Vy g+ 1.5Vgp = 0.75-Vgp = ~6.42-1bf ZVu almost = 0, (OK)

Check Maximum Flexural Stresses

H D D
Mgy = 0.5-A~H-(g + D) + C-D-(—z—) +0.5(1- C)'(D)-(g—) = 57334.96-Ibf -ft
D
Mgp = 0.5-E-D-(—) = 52685.38Ibf - ft
3
H
My g = B-H| — + D | = 33275.42:Ibf -t
LS 5
M, = 1.75Mj g + 1.5-Mpp — 0.75-Mgp = 104720.4-Ibf ft

Fpy = — =9.6°ksi

Mu
us g

X
OF,, = 0.9‘(Fy) = 45-ksi Fbu < ¢Fy, (OK)

y

Determine Required Additonal Depth of Embedment to Resist Toe Kick Out

w, = 0.75E - 1.5I = 7873.48-plf

6 M,

Y= = 8.93-ft

Wy

Detemmine Total Depth of Embedment Required Case 2

D 2:=D+Y=1389f

Parametrix SPW-6.5ftx6.0ft.xmcd 3of3




Zl

ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1521-075 Design Date: 11-2-12 Check Date:
GIVEN
o= 52pcf Active Soil Pressure Per Fig. 29 in Geotech Report
B = 26pcf Seismic Soil Pressure Per Fig. 29 in Geotech Report

LS = 2ft-00 = 104-psf Live Load Surcharge Behind Wall

b pi= 2ft Diameter of Prebored Grouted Pile Hole

S:= 6ft Pile Spacing

H:= 5.5t Height of Wall (Bottom of Lagging to Top of FG Behind Wall)
S,:=13lin”°  Section Modulus of HP14x89

Fy = 50ksi Yield Strength of Pile

CASE 1=EQ+ 1.5(EA) + 1.0(EP)

D:= 3.153f Assumed Depth to Zero Shear
Unfactored Loading

A= o-H:S = 1716-plf

C:= a-(H)-(bp) = 572-plf

[:= c(H+ D)-(bp) = 899.91-pIf

E:

520pcf-(D)-(2.5~bp) = 8197.8-plf

F:

0.8-B-(H)-(S) = 686.4-plf

G = 0.2:B-(H)-(S) = 171.6-pIf

Check 2Vu =0atD

Vg = 0.5AH + 0.5(C + )-D = 7039.47-Ibf
Vgp = 0.5°E-D = 12923.83-Ibf

0.5:(F + G)-H = 2359.5-1bf

1l

VEQ .

YVu: l.O-VEQ + 1.5-Vgp — 1.0-Vgp = —5.13-Ibf ZVu almost = 0, (OK)

1l

Parametrix SPW-5.5ftx6.0ft.xmcd 10f3




4

ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 554-1621-075 Design Date: 11-2-12 Check Date:

Check Maximum Flexural Stresses

H D D
Mgy = 0.5-A-H-(; + D) + c-n-(;) +0.5(1— C)-(D)(—?,-) =26917.07-1bf -t

Mpp := O.S'E-D-(B) = 13582.95-Ibf -t
3

H 2.H
Mgq = G-H.(; + D) +0.5(F - G)H'(—g— + D) = 15225.85-1bf-ft
M, = 1.0Mpq + 1.5-Mp, — 1.0-Mpp = 4201851 Ibf -t
M, .
Fbu 1= e = 3 85.ksi
SX
Fy = 0.9-(Fy) = 45-ksi Fbu < ¢Fy, (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

wy, = 1.O(E) — 1.5(]) = 6847.93-plf

6-M,
Y= = 6.07-ft

“u

Determine Total Depth of Embedment Required Case 1

D1=D+Y=922-f

CASE 2 = 1.75(LS) + 1.5(EA) + 0.75(EP)

D= 4.328ft Assumed Depth to Zero Shear

Unfactored Loading
A= oH:'S = 1716-plf

B := (LS)-S = 624-plf
C:= a-(H)-(bp) = 572-plf
I:=oe(H + D)'(bp) =1022.11-plf

E:= 520pcf~(D)-(2.5-bp) =11252.8-pIf

Parametrix SPW-5.5ftx6.0ft.xmcd 20f3




ELST - N. Sammamish Segment Designed By: Shane Brown Checked By:
PMX#: 5654-1521-075 Design Date: 11-2-12 Check Date:

Check 2Vu=0atD

VEp = 0.5AH+ 0.5(C + I)D = 8168.66-Ibf
Vgp = 0.5°E-D = 24351.06-Ibf
Vg = B-H=3432:Ibf

SVu = 175V g+ 1.5Vgp = 0.75-Vgp = -4.31-Ibf ZVu almost = 0, (OK)

Check Maximum Flexural Stresses

H D D
Mgy = O.S-A-H-(—é- + D) + C-D-(Ej +0.5(I - C)'(D)-(g) = 35837.78-1bf - ft
D
Mpp i= 0.5-E-D| — | = 35130.46-1bf-ft
EP 3
H
My = B-H:| — + D| = 24291.7-Ibf £t
LS >
M, = L.75Mj g + 1.5Mp4 — 0.75-Mpp = 69919.3-Ibf ft

Fipy = — = 6.4-ksi

M
Ut s

X
: 9. — Jeat
Fy = 0.9 (Fy) 45-ksi Fbu < ¢Fy. (OK)

Determine Required Additonal Depth of Embedment to Resist Toe Kick Qut

wy, = 0.75E — 1.5I = 6906.43-plf

6-M,,

Y= =7.79-ft

Wy

Determine Total Depth of Embedment Required Case 2

D 2:=D+Y=1212f

Parametrix SPW-5.5ftx6.0ft.xmcd 30f3
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Parametrix

PROJECT 22T - A/ Gt A SHEET

BY 4 bz 7

DATE CHECKED

SUBJECT %// % /7/,,/ 4

JOB NO. £24, 152/ p7EPHASE




2.0

File: Casel.dbp printed on Tuesday, May, 22, 2012 at 10:38:00
Page 1/1 last modified on Tuesday, May, 22, 2012 at 10:38:00
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0.028in + i 1

4050.0 1b

1434 ft-lb

Mo

5400 fi-b

Beam Parameters: Length = 18.0 ft, E =3640.0 ksi, 1 =343.0 in™4, A =284.0 in"2
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File: Case2.dbp printed on Tuesday, May, 22, 2012 at 10:38:00
Page 1/1 last modified on Tuesday, May, 22, 2012 at 10:35:00
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Beam Parameters: Length = 18.0 ft, E =3640.0 ksi, 1=343.0 in™4, A =84.0in"2
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File: Case3.dbp printed on Tuesday, May, 22, 2012 at 10:40:00
Page 1/1 last modified on Tuesday, May, 22, 2012 at 10:36:00

200.00 Ibift
0.034 in |
v
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0.020in
3150.01b 4500.0 b 4500 Ib

3150.0 b

4050.01b

4134 fi-lb

M

2700 ft-Ib

Beam Parameters: Length = 18.0 ft, E =3640.0 ksi, 1=343.0 in™4, A =84.0 in"2
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Parametrix Zl
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