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RESULTS OF SLOPE STABILITY ANALYSES
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California State Department of Transportation l Ll
Project No. 1394.013

APPENDIX Il
RESULTS OF SLOPE STABILITY ANALYSES

The contents of this appendix shall be integrated with the geotechnical engineering

study of which it is a part. The data contained in this appendix shall not be used in whole or in
part as a sole source for information or recommendations regarding the project site.
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State of California, Department of Transportation
Statewide A&E Contract No. 59A0284

Structure Numbér:[ség below ; - 00002: Préparé Plan Sheets (185)

1 though 16 (attached)

Description: Sheet No.:

Overall stability assessment for retaining walls: 353R, Signed Date
357R1, 361L, 361R and 361L1 Project Manager // = Lee CO2.
Review /% S e & O2

Chk. Engineer %S e G,O2.

Design Engineer

Relevant Documentation: - , - .
1 Report Number: Fugro GDR, issue 1, dated December 6, 2002

2 Figure/Drawing Number: Cross section drawings (for design purposes only) prepared Caltrans

3  Other References: Guidelines for Foundation Investigation and Reports, Caltrans, 2002, (V1.2)

Report Figures Quantities

Drawing Size Cost Estimate

Calculations | Slope stability calculations — overall stability of retaining walls.

Project Constrai‘ntsllnt‘éffaces _ Checked

Stability sections developed from cross section drawings (for design purposes only) W

prepared Caltrans.

Assumpﬁons - . - ; . . ‘ _ Checked
1. Soil/rock profile based on site investigation data. cAHS
2. Shear strength parameters developed from laboratory test data. CJ«S
3. No groundwater. CAS
4. Seismic coefficient (k) should no exceed 0.2 C/_S
Procedure . , ‘ ‘ - . ; Checked
Calculate the static and pseudostatic factors of safety against deep-seated failure using %

Conventional limit-equilibrium methods of analyses (e.g., Janbu, Spencer, and Morgenstern and

Price)

Filed in: 1394.013 ‘ ‘ Date: |fee G 02
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Elevation (m)

245
243
241
239
237
235
233
231
229
227
225

22:”

Caltrans Route 15/56
Separation Managed Lanes, Stage 1
Retaining Wall 353R
Slope Stability Analysis
_ Station 355+00
—Seismic Coefficient: (none) oo oo e
—Surcharge Load: (none) Y
—No groundwater o

EFoSmin = 2.4 (Spencer)

Description: Proposed Fil
Unit Weight: 21
Cohesion: 13

Phi: 33 »

/l}J
|
|

221
219
217
215
213
211
209
207
205

'/Description: Bedrock (claystone) |

Description: Bedrock (sandstone)
Unit Weight: 22.5

Cohesion: 25

Phi: 30

Unit Weight: 21
Cohesion: 50
Phi: 24

Description: Bedrock (volcanics) |
Unit Weight: 22.5
Cohesion: 30
Phi: 35

L L L

4245

243
241
239
237
235
233
231
229
227
225
223
221
219
217
215
213
211
209
207
205

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88
Not to Scale

Distance (m)

RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING)

Retaining Wall 353R, Station 355+00
Route 15/56 Separation Managed Lanes
San Diego County, California
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Elevation (m)

245
243
241
239
237
235
233
231
229
227
225

22:”

Caltrans Route 15/56

Separation Managed Lanes, Stage 1 17

Retaining Wall 353R Oroo:
Slope Stability Analysis Jrrrreees
Station 355+00 srrrree

Seismic Coefficient: (0.2) s
Surcharge Load: (none) cccccccce

No groundwater

\

Description: Proposed Fil
Unit Weight: 21
Cohesion: 13

Phi: 33 & -

221
219
217
215
213
211
209
207
205

FoSmin = 1.7 (Spencer) T | L

Description: Bedrock (sandstone)
Unit Weight: 22.5

Cohesion: 25

Phi: 30

Description: Bedrock (volcanics) |
Unit Weight: 22.5
Cohesion: 30
Phi: 35

L L L

4245

243
241
239
237
235
233
231
229
227
225
223
221
219
217
215
213
211
209
207
205

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88
Not to Scale

Distance (m)

RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING)

Retaining Wall 353R, Station 355+00
Route 15/56 Separation Managed Lanes
San Diego County, California
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Elevation (m)

Caltrans Route 15/56 Unit Weight: 22.5
Separation Managed Lanes, Stage 1 Cohesion: 25
Retaining Wall 353R

Slope Stability Analysis

ofpoooooooo Phi: 30
q‘!/o/’o/pooooo

i
o;mob/o/p/ooooo

Description: Bedrock (sandstone)

/ /
. ./.’ q’ ’ /. /./ e O e o
a3 [ Seismic Coefficient: (none) .//'// ceo o 243
o41 — Surcharge Load: (none) STrssssssas 241
39 — No groundwater . 939
237 : e 06 0606 0 06 0 0 0 0 o ////7 237
- in = 7
235 = FoSmin = 2.4 (Spencer) s “anun =
[ N
233 L Description: Proposed Fil 233
231 — Unit Weight: 21 : 231
229 — Cohesion: 13 —1 229
997 [ Phi: 33 > — 207
225 [— — 225
22#* — 223
221 — — 221
. Description: Bedrock (volcanics)
219 — Unit Weight: 22.5 — 219
217 | — Cohesion: 30 — 217
215 |— Phi: 35 —1 215
213 — — 213
211 — — 211
209 — — 209
207 — — 207
o0 CCL L LR P e P P P PP L P P L P LT T 5

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88

Distance (m)

RESULTS OF SLOPE STABILITY (STATIC, AT TOE)
Retaining Wall 353R, Station 355+00
Route 15/56 Separation Managed Lanes
San Diego County, California

Not to Scale
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Elevation (m)

Caltrans Route 15/56

Description: Bedrock (sandstone)

. °/0 9 o o o o Unit Weight: 22.5
Sepgraﬁon Managed Lanes, Stage 1 7,/ PN Cohesion: 25
Retaining Wall 353R Sryrrcs Phi: 30
Slope Stability Analysis fofp e e e
245 — Station 355+00 JSoSsLor 4245
243 [ Seismic Coefficient: (0.2) 243
241 |~ Surcharge Load: (none) "1 241
239 — No groundwater 7// —| 239
237 |— T — 237
— . . 1
235 — FoSmin = 1.5 (Spencer) AT AW ’ —| 235
233 | —T | ' : e | 233
L Description: Proposed Fil /V VURirWeig |
231 — Unit Weight: 21 }(m/s — 23
229 [ Cohesion: 13 j;fﬁ./24 — 229
297 — Phi: 33 \.» L] - 297
225 — — 225
22£: Z — 223
221 = — 221
. Description: Bedrock (volcanics) |
219 L Unit Weight: 22.5 — 219
27 = Cohesion: 30 — 217
215 — Phi: 35 —1 215
213 |— — 213
211 — — 211
209 — — 209
207 — —1 207
oos L PP P P P P P PP T PP P P PP P P LT T T g

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88

. Not to S
Distance (m) oo

RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE)
Retaining Wall 353R, Station 355+00
Route 15/56 Separation Managed Lanes
San Diego County, California

le

¥10'¥6EL "ON J08loid
2002 JaqwianoN

——A 7



2009k~ L-IISOINAIOM\ L INSSNOOAOTNOD \ELO0 ¥6E \Z002\dMN|

91 J0 G J93Us

Elevation (m)

Proposed Fill L VAN Caltrans Route 15/56

Unit Weight: 21 ee s dole | Separation Managed Lanes, Stage 1

Cohesion: 13 ..\\; o\e 1 \ Retaining Wall 357R1

Phi: 33 Seevt TN Slope Stability Analyses

ot Station 358+80

Bedrock: Sandstone oo els .\ .‘ ﬂ“ ‘ Seismic Coefficient: (none)

Unit Weight: 22.5 *g° 1 fq1r Surcharge Load: (none)

Cohesion: 25 c o 1 e j :/' No groundwater

Phi: 30 c e ool okl
255 — oo :/: lo 4 /: FoSmin = 1.9 (Spencer) — 255
253 —  Bedrock: Claystone i\\% / .// / /,/ s —4253
251 — Unit Welght 21 P S //'b — 251
249 —  Cohesion: 50 cec e — 249
247 — Phi: 24 e e e 0 0 0 0 0 o Bedrock: Sandstone ] 247
245 : ® o o L ] ® © o o o /4______,. : 245
243 |— Bedrock: Claystone —| 243
241 — ) / 241

- AL L ]

;23 — 4 Bedrock: Sandstone | ;23
235 | — Proposed Fill T > / — 235
233}: \ : Bedrock: Claystone —| 233
231 — " — 231
229 — ' - —1 229
202 e
225 — — 225
223 — =223
221 [ — Bedrock: Sandstone: 221
219 [— — 219
2177 “‘“““‘1‘“““““1“““‘7217
215 A A A A A A A A A P T 46

2022242628 3032 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98

RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING)
Retaining Wall 357R1, Station 358+80
Route 15/56 Separation Managed Lanes
San Diego County, California
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Elevation (m)

255
253
251
249
247
245
243
241

239
237
235
233
231

229
227
225
223
221

219

217

215

Caltrans Route 15/56

® o o 0 o o

Proposed Fill : : : cooleens Separation Managed Lanes, Stage 1

Unit Weight: 21 B ’ Retaining Wall 357R1

Cohesion: 13 cec el Slope Stability Analysis

Phi: 33 s :‘\: ‘" Station 358+80

JR P Seismic Coefficient: (0.2)

Bedrock: Sandstone e oo o T PN Surcharge Load: (none)

Unit Weight: 22.5 secespefee No groundwater

Cohesion: 25 c e '“/'

Phi: 30 o oo ss d o FoSmin = 1.3 (Spencer)
: e o o o////o o o : 255
—  Bedrock: Claystone .. /./. oo —4253
—  Unit Weight: 21 e eeons —| 251
- Cohes|on 50 © © 0o 0o 0o 0 0 0 o Vi . — 249
— Phi: 24 cceceos s e ,,,;e/drock. Sandstone " 547
: ® © &6 o o o o o o : 245
— Bedrock: Claystone —| 243
— A 241
— Bedrock: Sandstone—] ;23
— Proposed Fill T > A — 235
— L= Bedrock: Claystone —] ;2?
— B — — 229
- e
— — 225
— — 223
— Bedrock: Sandstone —| 221
— — 219
[ \\\\\\\\\\\\\\\\\\\11\\\\\\\\\\1\\\\\\\7217
A A A A T o

2022242628 303234 3638404244 4648505254 565860626466687072747678808284 8688909294 9698

Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING)
Retaining Wall 357R1, Station 358+80
Route 15/56 Separation Managed Lanes
San Diego County, California
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Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361L

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (none)
Surcharge Load: 20 kPa

No groundwater

¥10'¥6EL "ON 109l01d
2002 19qWanoN
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FoSmin = 2.6 (Spencer)

21 Surcharge Load: 20 kPa |01
230 — Proposed Fill urcharge Loac. a (230
229 — Unit Weight: 21 229
228 — Cohesion: 13 — 228
227 — Native Soil Phi: 33 I — 227
— 226 — ative oS0ill: | —1 226
E %5 Unit Weight: 21 mrg in | 55
g 224 —  Cohesion: 20 - —1 224
=S 223 — Phi:24 ' Existing Fill (SC-CL)— 223
S 222 Unit Weight: 21 | 222
o 2210 — - — 221
0 220 Cohesion: 20 | %520
219 Phi: 27 219
218 218
217 217
216 216
215 215

2345678 91011121314151617181920212223242526272829 3031323334 353637383940

Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (STATIC, AT TOE)
Retaining Wall 361L, Station 363+13 !'H.l

Route 15/56 Separation Managed Lanes ’}}In

R

-}

9l Jo L183Us

San Diego County, California




3
8
5 vz
¢ S 2
: g 3
5 Caltrans Route 15/56 5
E Separation Managed Lanes, Stage 1 i o
8 Retaining Wall 361L 28
@ -— . ° e o o N
g Slope Stability Analysis . . . 5
§ Station 363+13 R o o o I
§ Seismic Coefficient: (0.2) . o o o
z Surcharge Load: 20 kPa . o o e
'g No groundwater °pr °
FoSmin = 1.9 (Spencer) ;1—? («é :
231 — — 231
230 |— Proposed Fil Surcharge Load: 20 kPa | 230
229 — Unit Weight: 21 229
228 — Cohesion: 13 228
227 — Phi: 33 . — 227
— 9296 |— Native Sail: —1 206
é 225 —  Unit Weight: 21 | 995
S 224 —  Cohesion: 20 — 224
= 223 — Phi:24 -xisting Fill (SC-CL)—| 223
S 222 " UnitWeight:21 222
Qo 22 Cohesion: 20 — 22
w220 > Phi: 27 —1 220
219 ’ — 219
218 — 218
217 — 217
216 216
215 215
2345678 910111213141516171819202122232425262728293031323334353637383940
Distance (m) Not to Scale
n
o RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE)
% Retaining Wall 361L, Station 363+13 !'H.l
o Route 15/56 Separation Managed Lanes 8
3 San Diego County, California E
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Elevation (m)

Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361L

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (none)
Surcharge Load: 20 kPa

No groundwater

././. e O o o o o

FoSmin = 2.2 (Spencer)

231 — — 231

230 — Proposed Fill Surcharge Load: 20 kPa | 230
229 |— Unit Weight: 21 229
228 — Cohesion: 19 §5?%7' — 228
227 — Phi: 35 , —1 227
226 — Native Soil: / —1 226
225 —  Unit Weight: 21 —1 225
224 —  Cohesion: 20 — 224
225 Phi24 Existing Fill (SC-CL)_ 2
221} Unit Welght: 21 —1 9221
220 Cohesion: 20 —1 220
219 Phi: 27 219
218 218
217 217
216 216
215 215

2345678 9101112131415161718 192021 222324252627 28293031 32 33 34 3536 37 38 39 40
Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (STATIC, AT TOE)
Retaining Wall 361L, Station 363+13
Route 15/56 Separation Managed Lanes
San Diego County, California
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Elevation (m)

Caltrans Route 15/56
Separation Managed Lanes, Stage 1
Retaining Wall 361L

- Slope Stability Analysis

D Station 363+13

e o o o o o o o Seismic Coefficient: (0.2)

e e o o 0o o 0 o o Surcharge Load: 20 kPa

e 0 No groundwater

FoSmin = 1.5 (Spencer)
200 Surcharge Load: 20kPa | 5a0
230 — Proposed Fill urcharge *.oac: a 230
229 — Unit Weight: 21 229
228 — Cohesion: 13 — 228
227 — Phi: 33 — 227
;gg — Native Soil 1] = ggg
Unit Weight: 21

224 Cohesion: 20 2
223 1 oioa Existing Fill (SC)—| 223
22— Unit Weight: 21 —| 222
;;(1) N Cohesion: 20 | 55(1)
219 Phi: 27 219
218 218
217 217
216 216

215

234567 8 910111213141516171819202122232425262728293031323334353637383940

Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE)
Retaining Wall 361L, Station 363+13
Route 15/56 Separation Managed Lanes
San Diego County, California

215
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Elevation (m)

Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361R

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (none)
Surcharge Load: 20 kPa

No groundwater

FoSmin = 3.3 (Spencer)

T e o0 0000 0 0

éiﬁ Proposed Fill
§§;> Surcharge Load: 20 kPa Unit Weight: 21 — ;g;
oo Cohesion: 13 — 229
ol il ; Phi: 33 — 228
227 [ Existing Fill (SC-CL) s
595 |_Unit Weight: 21 — 225
224 |—Cohesion: 20 7<224
223 |Phi: 27 ey
222 222
221 o
220 220
219 e
219 218
217 e
217 216
215 o

\
012345678 9101112131415161718192021 222324252627 2829303132 33343536
Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING)
Retaining Wall 361R, Station 362+40
Route 15/56 Separation Managed Lanes
San Diego County, California
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Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361R

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (0.2)
Surcharge Load: 20 kPa

No groundwater

¥10'¥6EL "ON 109l01d
2002 19qWanoN
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FoSmin = 2.3 (Spencer)

P

Proposed Fill
;g;’isurcharge Load: 20 kPa Unit Weight: 21 ] 22(1)
o Cohesion: 13 — 229
220 [ Phi: 33 — 228
- ;%  Existing Fill ( - 2%
E 552 | Unit Weight: 21 ] - 2%
c 224 | Cohesion: 20 e
S 223 | Phi: 27 — 2
© 222 o
E) 221 o
L 220 o
219 ot
218 218
217 217
216 e
215 21

012345678 9101112131415161718192021222324252627282930313233343536
Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING)
Retaining Wall 361R, Station 362+40 !'H.l
Route 15/56 Separation Managed Lanes }}}In
)
-}

9l Jo 2l 19d/ys

San Diego County, California
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Elevation (m)

Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361R

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (none)
Surcharge Load: 20 kPa

No groundwater

FoSmin = 2.5 (Spencer)

.//./. e o o o o o
—

roposed Fill
gg;’isurcharge Load: 20 kPa Unit Weight: 21 ] gg;
oo Cohesion: 13 — 229
228 | — —{ 228
227 —Eyisting Fill (SC-CL I
226 ™ nit Weight: 21 \ R
225 | — . B oy
224 kj:ohe&onzzo e
222 21
221 221
221 220
219 219
219 218
217 216
216 — Bedrock: Sandstgon 270
44 i A R 215

012345678 9101112131415161718192021222324 2526272829 3031323334 3536
Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (STATIC, AT TOE)
Retaining Wall 361R, Station 362+40
Route 15/56 Separation Managed Lanes
San Diego County, California
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Elevation (m)

231
230N
229
228
227
226
225
224

[ Surcharge Load: 20 kPa

S

—
LN )

Proposed Fill
Unit Weight: 21

" Existing Fill (
| Unit Weight: 21
| Cohesion: 20

203 Phi: 27

222
221
220
219
218
217
216
215

[&]

Cohesion: 13
Phi: 33

Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361R

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (0.2)

Surcharge Load: 20 kPa

No groundwater

FoSmin = 1.6 (Spencer)

— 231
— 230
— 229
— 228
— 227
— 226
— 225
—4224
4*‘223
222
221
220
219
218
217
216
215

012345678 9101112131415161718192021222324252627282930313233343536
Distance (m)

Not to Scale

RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE)
Retaining Wall 361R, Station 362+40
Route 15/56 Separation Managed Lanes

San Diego County, California
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Elevation (m)

91 JO Gl 188Us

Caltrans Route 15/56

Bedrock: Claystone Separation Managed Lanes, Stage 1
Unit Weight:21 ., . . ... Retaining Wall 361L1
Cohesion: 50 Sttt Slope Stability Analysis
Phi: 24 c s e e sy Station 361+60
Bedrock: Sandstone ..:.:.:.:.:.:.:H.’}T- Seismic Coefficient: (none)
Unit Weight: 22.5 e o 0 0 o o #JTH"‘.{ Surcharge Load: (none)
Cohesion: 25 SO ..-Tﬂ- i No groundwater
Phi: 30 SRR S 8 HA A
'.'.'.'.TU?L‘\ ° '.2'—1 FoSmin = 2.1 (Spencer)
> _
241 —! 241
259 Proposed Fill —] 2%
227 Unit Weight: 21 ] 227
51— ian- — 235
233 | Bedrock: Claystone I‘F gﬁlh zs:;on. 13 233
231 = — 231
229 — — 229
227 — —1 227
225 — — 225
223 — —1 223
221 | Bedrock: Sandstone —1 294
219 — — 219
217 — — 217
PO il (N I U N Y ) O s (PO
-50-48 -46 -44 -42 -40-38 -36 -34-32 -30-28 -26-24 -22-20-18-16-14-12-10 -8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20

Distance (m) Not to Scale

RESULTS OF SLOPE STABILITY (STATIC)
Retaining Wall 361L1, Station 361+60
Route 15/56 Separation Managed Lanes

San Diego County, California
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Elevation (m)

241

239 —

Bedrock: Claystone

Unit Weight: 21 e e e e e e

Cohesion: 50 e o o 0 o 0 o0l

Phi: 24 LT
q

ooooob‘\o
e o o o o 0|

....H.L“ \.y

&\ \o\ o\ \

SR

!
o‘\o
°

|

Bedrock: Sandstone
Unit Weight: 22.5
Cohesion: 25

Phi: 30

/f
.

.
\ \

|

237 —

235 —

233
231
229
227
225
223
221
219
217
215

I Bedrock: Claystone

Bedrock: Sandstone

Caltrans Route 15/56

Separation Managed Lanes, Stage 1
Retaining Wall 361L1

Slope Stability Analyses

Station 361+60

Seismic Coefficient: (0.2)

Surcharge Load: (none)

No groundwater

FoSmin = 1.5 (Spencer)

241
239
237
235
(233
231
229
227
225
223
221
219
217

Proposed Fill
Unit Weight: 21
Cohesion: 13
Phi: 33

T
-50-48 -46-44 -42-40-38-36-34-32-30-28 -26-24-22-20-18-16-14-12-10 -8 6 4 -2 0 2 4 6 8 10 12 14 16 18 20

Distance (m)

215

Not to Scale

RESULTS OF SLOPE STABILITY (SEISMIC)
Retaining Wall 361L1, Station 361+60
Route 15/56 Separation Managed Lanes

San Diego County, California
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State of California, Department of Transportation
Statewide A&E Contract No. 59A0284

Calculation Summary Sheet

Task No.:
Sheet No.:

- 00002: Prepare Plan Sheets (185)
1 though 9 (attached)

Structure Number: see below

Description:

Bearing capacity assessment for retaining walls: 346L, Signed ) Date
349L, 353R, 357R, 357R1, 361L, 361R and 361L1 Project Manager %_S be & O2_
Review > D o2

Chk. Engineer % re k. 02
Design Engineer T g

Relevant Documentation:

1 Report Number: Fugro GDR, issue 1, dated December 6, 2002

2 Figure/Drawing Number: Retaining wall plans prepared Caltrans

3 Other References: Guidelines for Foundation Investigation and Reports, Caltrans, 2002, (V1.2)

Output Requtred .

Report Figures Quantities

Drawing Size Cost Estimate

Calculations | Bearing capacity

Project Constraints/interfaces , Checked
Footing depth and width from Caltrans Standard Plans % S

Checked
7%

2. Shear strength parameters developed from laboratory test data. Mj

3. No groundwater. w 5

Assumptions

1. Soil/rock profile based on site investigation data.

Procedure ~ ; Checked

Use effective stress methods (e.g., Terzaghi, Hansen) to calculate the bearing capacity. w
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BEARING CAPACITY ANALYSIS

JN:

CLIENT:

1394.013

Caltrans, 346L

CALCULATION SHEET# 1

CONSULT:

CEW

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194). )

EARTH MATERIAL:
SHEAR DIAGRAM:

COHESION:
PHI ANGLE:
DENSITY:

SAFETY FACTOR:
FOOTING TYPE:

CALCULATION PARAMETERS
EMBEDMENT DEPTH:

Native Soil
Figure li-4s
418 psf

24 degrees

134 pcf
3

S Strip

FOOTING LENGTH:

FOOTING WIDTH:
SLOPE ANGLE:
FOOTING INCLINATION:

1.48 feet
100 feet
6.2 feet

0 degrees
0 degrees

Ng =
Nc =
Ny =
Sc=
Sqg=
Dc =

9.60
19.32
5.75
1.03
1.03
1.10

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Dg=
Ge =
Bec=
lg=
lc=
Bq =

1.07
1.00
1.00
1.00
1.00
1.00

Sy =
Dy =
ly=
Gy =
Gg=
By =

CALCULATED ULTIMATE BEARING CAPACITY (Qult)
ALLOWABLE BEARING CAPACITY (Qa = Quit/ fs)
PERCENT INCREASE FOR EMBEDMENT DEPTH

0.98
1.00
1.00
1.00
1.00
1.00

13,552.2 psf
4,517.4 psf
15.7%

NCL

ION

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE

NATIVE SOIL WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 110 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.013

CLIENT: Caltrans, 349L

CALCULATION SHEET# 2

CONSULT:

CEW

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND

DESIGN, 1988, p. 188-194).

CALCULATION PARAMETERS

EARTH MATERIAL: Volcanics EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM: 0 FOOTING LENGTH: 100 feet
COHESION: 627 psf FOOTING WIDTH: 7.2 feet
PHI ANGLE: 35 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 33.30 Dg= 1.05 Sy = 0.97

Nc = 46.12 Ge = 1.00 Dy = 1.00

Ny = 33.92 Bc = 1.00 ly = 1.00

Sc= 1.05 lq= 1.00 Gy= 1.00

Sq = 1.05 fc= 1.00 Gqg= 1.00

Dc = 1.08 Bqg = 1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Qult) 56,115.5 psf
ALLOWABLE BEARING CAPACITY (Qa = Quit/ fs) 18,705.2 psf

PERCENT INCREASE FOR EMBEDMENT DEPTH 12.5%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
VOLCANICS WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 160 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.01 CONSULT: CEW
CLIENT: Caltrans, 353R

CALCULATION SHEET# 3

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194). ’

CALCULATION PARAMETERS

EARTH MATERIAL: Sandstone EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure ll-4u FOOTING LENGTH: 100 feet
COHESION: 522 psf FOOTING WIDTH: : 14.3 feet

PHI ANGLE: 30 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 18.40 Dg=  1.03 Sy=  0.94

Nc = 30.14 Ge=  1.00 Dy = 1.00

Ny = 15.07 Bc=  1.00 ly = 1.00

Sc = 1.09 lg=  1.00 Gy = 1.00

Sq= 1.08 lc=  1.00 Gg=  1.00

Dc = 1.04 Bq=  1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Quit) 35,495.8 psf
ALLOWABLE BEARING CAPACITY (Qa = Quilt/ fs) 11,831.9 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 9.5%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
SANDSTONE WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 310 kPa.




BEARING CAPACITY ANALYSIS

CLIENT: Caltrans, 357R

CALCULATION SHEET# 4

JN: 1394.013 CONSULT: CEW

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND

DESIGN, 1988, p. 188-194).

CALCULATION PARAMETERS

EARTH MATERIAL: Sandstone EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure il-4u FOOTING LENGTH: 100 feet
COHESION: 522 psf FOOTING WIDTH: 5.1 feet
PHI ANGLE: 30 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 18.40 Dg= 1.08 Sy= 098

Nc=  30.14 Ge=  1.00 Dy = 1.00

Ny = 15.07 Bc=  1.00 ly = 1.00

Sc= 1.03 lg=  1.00 Gy=  1.00

Sq= 1.03 lc=  1.00 Gg=  1.00

Dc = 1.12 Bg=  1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Qult) 27,221.7 psf
ALLOWABLE BEARING CAPACITY (Qa = Quilt / fs) 9,073.9 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 16.1%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
SANDSTONE WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 105 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.013 CONSULT: CE
CLIENT: Caltrans, 357R1

CALCULATION SHEET# 5

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194). ’

CALCULATION PARAMETERS

EARTH MATERIAL: Claystone EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure {l-4w FOOTING LENGTH: 100 feet
COHESION: 1044 psf FOOTING WIDTH: 14.3 feet
PHI ANGLE: 24 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 9.60 Dg = 1.03 Sy= 0.94

Nc = 19.32 Gc= 1.00 Dy = 1.00

Ny = 5.75 Bc = 1.00 ly = 1.00

Sc= 1.07 lg= 1.00 Gy = 1.00

Sq= 1.06 lc= 1.00 Gqg-= 1.00

Dc= 1.04 Bg = 1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Quilt) 29,783.6 psf
ALLOWABLE BEARING CAPACITY (Qa = Quit / fs) 9,927.9 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 7.0%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
CLAYSTONE WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 310 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.013 CONSULT: CEW
CLIENT: Caltrans, 358L

CALCULATION SHEET# 6 4

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194). ’

CALCULATION PARAMETERS

EARTH MATERIAL: Native Sail EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure li-4s FOOTING LENGTH: 100 feet
COHESION: 418 psf FOOTING WIDTH: ' 6.2 feet
PHI ANGLE: 24 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: .S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 9.60 Dg=  1.07 Sy= 0.98

Nc = 19.32 Ge=  1.00 Dy = 1.00

Ny = 5.75 Bc=  1.00 ly = 1.00

Sc = 1.03 lg=  1.00 Gy = 1.00

Sq= 1.03 lc=  1.00 Gg=  1.00

Dc = 1.10 Bq=  1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Qult) 13,552.2 psf
ALLOWABLE BEARING CAPACITY (Qa = Quit / fs) 4,517 .4 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 15.7%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
NATIVE SOIL WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 110 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.013 CONSULT: CE
CLIENT: Caltrans, 361L

CALCULATION SHEET# 7 #

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194).

CALCULATION PARAMETERS

EARTH MATERIAL:  Fill EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure ll-4q FOOTING LENGTH: 100 feet
COHESION: 418 psf FOOTING WIDTH: 7.2 feet
PHI ANGLE: 27 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: .S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 13.20 Dg= 1.06 Sy = 0.97

Nc = 23.94 Gec = 1.00 Dy = 1.00

Ny = 9.32 Bc = 1.00 ly = 1.00

Sc= 1.04 Iq= 1.00 Gy = 1.00

Sq= 1.04 lc= 1.00 Gq-= 1.00

Dc= 1.08 Bg = 1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Quit) 18,512.0 psf
ALLOWABLE BEARING CAPACITY (Qa = Qult/ fs) 6,170.7 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 14.7%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE FILL
WERE CALCULATED USING HANSEN'S METHOD. THE DESIGN TOE
PRESSURE IS 135 kPa.




BEARING CAPACITY ANALYSIS

CLIENT: Caltrans, 361L1

CALCULATION SHEET# 9

IN: 1394.013  CONSULT: CEW

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNPATION ANALYSIS AND

DESIGN, 1988, p. 188-194).

CALCULATION PARAMETERS

EARTH MATERIAL: Claystone EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure 1l-4w FOOTING LENGTH: 100 feet
COHESION: 1044 psf FOOTING WIDTH: 10 feet
PHI ANGLE: 24 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 9.60 Dg= 105 Sy= 0.6

Nc = 19.32 Ge=  1.00 Dy = 1.00

Ny = 5.75 Bc=  1.00 ly = 1.00

Sc = 1.05 lg=  1.00 Gy=  1.00

Sq= 1.04 lc=  1.00 Gq=  1.00

Dc = 1.06 Bq=  1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Quit) 28,207.3 psf
ALLOWABLE BEARING CAPACITY (Qa = Quit/ fs) 9,402.4 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 8.4%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
CLAYSTONE WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 200 kPa.




BEARING CAPACITY ANALYSIS

JN: 1394.013 CONSULT: CE
CLIENT: Caltrans. 361R

CALCULATION SHEET# 8

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL
LISTED BELOW USING HANSEN'S METHOD. (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND
DESIGN, 1988, p. 188-194).

CALCULATION PARAMETERS

EARTH MATERIAL: Native Soil EMBEDMENT DEPTH: 1.48 feet
SHEAR DIAGRAM:  Figure ll-4s FOOTING LENGTH: 100 feet
COHESION: 418 psf FOOTING WIDTH: ' 4.3 feet
PHI ANGLE: 24 degrees SLOPE ANGLE: 0 degrees
DENSITY: 134 pcf FOOTING INCLINATION: 0 degrees
SAFETY FACTOR: 3

FOOTING TYPE: S Strip

CALCULATED RESULTS
HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS

Ng = 9.60 Dg= 1.1 Sy = 0.98

Nc = 19.32 Gec= 1.00 Dy = 1.00

Ny = 5.75 Bc = 1.00 ly = 1.00

Sc= 1.02 Ig= 1.00 Gy = 1.00

Sq = 1.02 lc= 1.00 Gqg= 1.00

Dc= 1.14 Bg = 1.00 By = 1.00
CALCULATED ULTIMATE BEARING CAPACITY (Quit) 13,162.9 psf
ALLOWABLE BEARING CAPACITY (Qa = Quit / fs) 4,387.6 psf
PERCENT INCREASE FOR EMBEDMENT DEPTH 18.7%

CONCLUSIONS:

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE
NATIVE SOIL WERE CALCULATED USING HANSEN'S METHOD. THE
DESIGN TOE PRESSURE IS 90 kPa.




