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dated Dec. 22, 2011. 
 

Foundation recommendation for San Antonio Dr.UC (Replace), Bridge No. 
53-3060 dated Dec. 22, 2011. 

 
Revised Foundation Report for Sound Walls 250 and 251 

dated March 6, 2012 
 

Foundation Review dated 
March 29, 2012 

 
Battery backup system connection diagram and foundation details 

 
Los Angeles County Flood Control District Permit:  PCFL T201200873 

 
Los Angeles County Flood Control District Permit:  PCFL T201200541 

 
Los Angeles County Flood Control District Permit:  PCFL 201200542 

 
Los Angeles County Flood Control District Permit:  PCFL T201201032 
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SECnON A-A 

(OI:NLSSil) ~ ·~ AUI'Y ru. 
~ AHON.) 

.. . . 

SECnC»f 8-8 
(~~ ~ WlW AUI'Y n...c. 

TOW.AitOI ~) 

• 
W/2--•--+j••-- W/2-~ 

S·l·~· - . . . J .. J, • 

SECnC»f c-c 

Ctq•t: N .. ,. 
Uft 

NOTES 

SECT1C»f A-A 

SECT10N B-1 
(IT~UI) ~ WlW AUn n...c. 

AWAY nt0W ,_.) 

1. T • e• ll-410< PCC OVER COWPACTED NATl~ FOR 
lltESIOENTIAl AlltEA AND T • .,- ll-410< PCC 0~ 
NA Tt~ F'OR COWWERCIAL A !!tEA 

2. TRANS~IItS[ WEAKENED PLANE JOINTS SHAU. BE 
PROYI0£0 AT 15' WAXIWUW SPACING ANO AT All. 
UTtUTtES (POlO POU:S. WETD BOXES. ETC.). 
JOtNTS SHALL 8E SAWCUT TO A DEP~ EQUAL TO 
1/4 THICKNESS OF SLAB. 

3. CONCRE'TE SHAU. BE S20-C-2SOO. 

ALLEY AND AI LEY APRON 

TRAJIISPORTATION • ENGINEERING DEPARTMENT DATE REVIIION STD. PlAN ~~ 

.-------+-----------~------~ 
2B::;r~ .. - !L:" !=14·~ 

City Engineer R.C .E~c:~•~3 
100 

I~E£T 1 OF 1 



S£E PLAN 

CURB rACE~~~·~· ~----------------~--~~~ 
STRAI~T 

GRAD£ 

TYPE R2 

1• LIP 

EXPANSION 
JOINT 

MSIOENllAL- SIO£WAUC ADJACENT TO CURl ~ PARKWAY U:SS THAN t'. 

PROPERTY LINE ------...... !-"---'--------.... ---

S1RAIGHT 
GRADE 

SIDEWALK 

6• THiCK P.C.C. 
·. ·. .·SCORE . . 

W.10' t.41N. TO 20' UAX. 

TYPE R1 
RESIDENTIAl - PARKWAY t' AND GREAltR 

t 
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~~ : 
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EXPA V JOI 

NSION 
NT 

City liT ....... 
IWUft 

VI 
... 

·. 
\ 

.. a· ·'THIO< P.C.C. I SCORE, . 
=..: 

. ,. . . . ., 

W•20' .,_IN TO 30' STANDARD 

TYPE R3 

RESIDENTIAL 
DRIVE APPROACHES 
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NDTtS: 

1. 

2. 

3. 

4. 

!. 

•• 
7. 
a. 
I. 

10. 

DRI~ APPROACHES SHALL IE WADE OF CLASS S2o-C-2500 (!.! SACK) POitTUHO 
CEMENT CONCitETE. PL.ACfD ON WEll COWPACTED SOIL. 

IF CONSTRUCllNG N[W DRIVE APPROACH OH txrS'TlNG STREIT. CONTRACTOR TO SAWCUT, 
REWOVE AND ftEPI.AC£ EXISTING PAVEWENT 12• F'ROW CONCRETE IWPRO~ENT. A.C. TO 
IE 4• t7 rtPE C2-AR4000 ON •• t7 tcm COWPACTED AceltECAlE lASE. 

CURl AND CUTlER SHALL 1£ PER NORWALK STANDARD 10of. 

PI.AC£ WEAKENED PLANE ..oNT ON CENTERLINE OF APPROACH -.EN W.12' OR WORE. 

.. NIWUW DISTANCE BEniJIEEH ADJACENT DRI~ APPROACHES IS 3 Ft:ET. OTHERWISE 
A CONTINUOUS DRI~ IS REQUIRED. 

DR!~ ~ROACHES SHAU. IE A t.INIWUW OF s· FltOW CURB RE'TURNS. 

A FULL DEPTH COLD JCMNT IS REQUIRED BEHIND ALL DRI~ APPROACHES. 

CONCRE'Tt SURF'ACE TO HAVE WEDIUW BROOt.t riNISH. 

IF' EXISTING SIDEWALK 1H lACK OF DRI~ A,.ROACH IS liSS THAN s•. IT SHALL 8£ 
REPLACED TO A s· DEPTH. 

'T'YPE R3 ORIYE APPROACH SHALL BE USEO ONLY IF' APPRO~ BY THE OT'Y ENQNEEJl 

Nil II RESIDENTIAL 
DRIVE APPROACHES 
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Q. 
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> .. • ~ 
X cr • Q. 

.. 
1~ .. 'IHICK P •. C.C. 

- ·· -

W•20' a..tN iO JO' STANDARD 

'NPE ·C1 

.... ~ ' 

·. ~ 
EXPANSION 

JOINi 
(TYP.) 

eotAtEROAL.-WAJOR HIGHWAY AOJAC%NT TO euf'B LANE 

·.: 

-- .:::::.rr. 

.... 
w :I:~ 
cr ~. 0.5 e· ucr 
V'l'"" V'l' -. 

r . . . . . 

1HICK P.C.C. 
. .. 

~ 

~ 
~ EXPANSION 

JOINT 

W.20'.,..,. TO 30' STANDARD 

' SEC110N 

DEPRESSION 
VARIES 

COMMERCIAL 
DRIVE APPAOACt-ES 



NOTtS: 

1. DRI~ APPROAO€$ SHALL BE WADE 01 CLASS 52o-C-2500 (5.5 SACK) POft'TLAND CEWENT 
CONCRE'TE. PUCED OH COWPACl[D SOL 

2. f' CONS'TRUCltNG NEW DR!~ APPROAOi ON £XJS11NG STREET. CONTRACTOR TO SAWCUT, 
REWO~ AKJ MPL.Act EXJST1NG PA'¥ni[NT 12• F'ROt.l CoNCRETE la.tPf'O\OIEHT. A.C. TO 
1£ T't'Pt C2-AIIt4000 OH ~ COt.IPAC'TtD AGGREGATt BASE. 

l. ClJft8 AND CUTTDt SHALL IE PER Nc.tWAUC STANDARD 104. 
• 0 

4. PUC% 11£AKEHC fi'LAHt -DNT ON CENmtuNE tS APPROAOi -.ol W.12" c.t WOM:.. 

5. WINWUW DISTANC[ 8£"n.ttN ADJACtNT ~~ APPftOAOi£5 IS 3 FU:T. OnGWIS[ A 
CON'nNUOUS Oftl~ IS REQUIRED. 

I. DRI~ APPEOA~ SHALL BE WINIWUW tS 5' F'ROt.l CURB lltEnJRNS. 

7. A NLL COLD JOINT IS "[QUIRED BEHIND ALL Oftl~ APP"OACHES. 

8. CONCRE'TE g,RF' Act TO HA ~ F1NE IROOW F1NISH. 

COMMERCIAL 
DRIVE APPAOACt-ES 



PROPERTY 
UNE 

... · 

CASE I 

SEE NOTt 4 AND 7 

CASE Ill 

aq 
Nil II 

o· c.r. 

CASE II 

.• . . . .. . 
. . . . . 

. . 
:. · ·\ . 

SEE NCTt 4 ANC 7 

CASE IV 

• SEE NOT[ 5 

WHEELCHAIR 
ACCESS RAMP 



• 
!='ROPER TY LINE 

X • 5' FOR s• OJRB FACE 
X • T F'OR r QJftB FACE 
X • I' F'OR 10• CUftB FACE 
X • 11' FOR 12• CURB FACE 

SECnON A-A TYPICAL 

NOTES: 

1. AU EXISTlNC CONCRE'TI SHAU BE SAWCUT ~lOR TO REWOVAL. 

A.. AU ROotOVAL.S SHAll. BE TO TH[ NEAREST scat£ UN[ OR AS DIREClm 
BY lHE ENQNEER. 

B. Cllfltl, Clll"l'D' OR SPANDREL. SHALL BE MW~ AND POURED WONCXJ'MCAL.L Y 
WITH RAWF'. 

2. NEW CONCJtE'T[ SHAll. 8[ o...ASS S2o-C-2~ (S..S SACK) P.C.C., 4• THICK 
•TH A WEDIUW MOOW FlNfSH TRANS~S[ TO 1H[ AXIS OF 1H[ 
RAMP. 

3. CURB FAC[ AT RAW IOTTOW SHAll. BE 3/r IN te~GHT OR AS P£CIF'Il). 

4. THE RAWP ~ElD SHAll. HA~ A 12• WIDE: CltOO~ STW •TH 1/4• CROO~ 
APF'ROXIWATELY 3/4• O.C. TH[ RAWP SHALL HA~ 1/4• x 1/4• QltOOVES 
1 1 /2• O.C., 4S' TO JOINT. 

• S.. M BOTTOW tiiOTH SHALL BE 3' CN RESIOOfT1Al STMElS. 

I. CUE Ill AND IV FOR lfTERS[CllON .TH SIDEWAUC CN ONE S'TMIT. 

7. ~INC80NE PAl"l'D'N DIRECTION SHAll. IE SP£0P\£D IY 1H[ ENOINEER AS A 
CROSSWAL.K OIRECnONAL DE-.4CE F'OR THE lUND. 

WHEELCHAA 
ACCESS RAMP 

UANIPOilTA TN* .A ING-I"INQ DI'AUI_,IT .... .......,......,-+---~.......,--..----1-

~~~~~~~~·~cz~~t~•·~-~--·!-~-·-----+--------------~ 1038 



PARIOIWAY 

. ~... . . -."-!.' .•• 
~ . .. 

II COLO JOINT 

CASE I 
COWMERCIAl OR PARI<WA Y 

LESS l).IAN 8' WIOE 

9' MIN. TO 12' MAX. 

CASE II 
R£SIOENl1AL PARKWAY 

i' OR CREA T'£R 

PARKWAY 

RES10ENl1AL SIOEWAU< 
ADJACENT TO CURB 

(BLOO<OUTS SAWE AS CASE I 
EXCEPT NO lREE BLOCKOUTS) r •. (nP.) 

~ltT't..-.r-......_ -- -~ --- --J( 
c 
:a 

: . ~ 

. ·. f2 
·. I 

::·: .. "' 
. ' . . •.. ...... :, . •.:' 

NOT[$: 

JJ1' • JJ1' D' ~SiaN .. .:" . . ·. . 
.IDINT ILOOI~T 'Cit ·. - • · • 
ALL UTlUliO . . . . :. ~ 

tf[T'Dt lOX · 

. - .·· .. : ': .. 

1. SIDEWALl($ SHAU. BE CONSmuCltO WI~ A 1• WIN. CLEARANCE 
FltOW STANDARD •DTHS OCCEPT WMEN REOUtRto TO WATCH 
EXtSTINC lt.f~RO\t:IIII[NTS. 

2. ._EWOYE CONCRET[ AT A SCORE UNE WI~ A SAWCUT. 

J . CONCRETt SMALL. It CLASS '20-C- 2'00 ('·' SAO<) PORTLAND 
CEt.fENT CONCRETE. 

• . PLACE ExPANSION JOINTS AT CURB lt[l\JitNS AND AT A MAX. 10• 
sPAONC. PI.Aa W[AI<[Nto PI.AN[ JOINTS AT t2' SPAONC. SCORE 
AS DtRECTtD IY THE INSPECTOR. 

5. UNL!SS OTHERWIS[ SPEOnm. T't'n 1 CU"INC CCWPOUNO SHAU 
IK US[D. 

I. mOW[L SIDEWAL.K SWOOTH •TH UCHT MOOIII nNtSH 
P["PENOICUL.AR TO TH( CUlt!. 

7. A F'UU. OEJI'TH COLD JOINT IS ltEOUIItED BEHIND ALL. CURBS. 

SIDEW AU< IDET AILS 
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• 1&1 
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~E A1 

w 
z 
~ 

TYPE A3 

BATT[R 3: 12 

1• RADIUS 

• 
"' 

,. 

WIN. 

1• RADIUS 

~E A2 

w z 
::; 

A.C. PA~MENT 

TYPE 81 

3/4• R 
(TYP.) 

A.C. PAVEMENT 

uq 
IIIIIIWAII( CURB AND Gl1TlER DETALS 



PA'¥91ENT 

TYPE C1 
NOTES: 

1. ALL O.,ENSIONS ARE WEASUR£0 IN INOiES. 

2. CURB FA~ HEIGHT PEJt ~. 

3. •tr IS 24• UNLESS ono•SE: SP£CF1ED. 

: BATTtR 3: 12 

f4 DOWEL AT 4' OC 
1 o· MIN. L.£NC'O-I, 
GROUTED IN PLACE 

4. TYP£S A1, A2. A3 AND C1 ARE co.ISTRUCm> OF POR'TUN) CDIENT Q.ASS 520-C-2500. 

5. TVPE C1 CURl SHAll IE AH040RED •TH DOm.5 AS SHO.., at •TH AH EPOXY 
APPRO'-'D BY THE EHGIHEDt. 

I . GRADE SHAll 8[ WEAS.IMO AT CUMI ~[ AT TOP OF OJR'I. 

7. AU. EXPOSED CORNEM ON PCC OJRBS ~ GUT'I"DtS TO IE ltOUNDlD •1H A 1/2• 
RADIUS. UNL£SS OTHEJtiiS[ P£CIFl£D. 

Clq 

IIIIIIWAIIf CURB AND OlJTTER DET ALS 

TAMUOATAT1011 • IIIIGMI ... ODA•TWXT .,_........,,;,;,;;;,-t---,;,;;;;;.,....-. ___ ,..-
~?. ~Date '-ZP·!" .... _......._.......--f-----------1 

ftC.E. U4JDI 



SECnON A-A 

/ 

' .. -
- Y-c:uM ltADIIS X 0. 7 

PLAN 

. : .... ,: . 

I· 
,,. 

I ' 

JQWT ICtl)[l) 
~[)oj L.!)j(;'T'H 

IS .. . Cit MOlt[ 

II[MO.C 11'\.NC .DMT 
Cit C.'TIC»UUL COli TACT 

.QMl' ~ NQ'TtS 1 ,z • J 

TVPICAL JOINT PLAN 

SECnON B-B 

CROSS AND LONGmJDINAL 
GUIIERS 

106A 



HOltS: 

1. WEAKENED-PLANE ANO/Oft CONTACT JOINTS SHAU IE PUCED IN CURl 
AND GUTlER AT LOCA 110NS SHo-. OH THE TVPICAL JOINT PlAN HEREON. 

2. WEAKENED-PlANE JOIN'TS SHAU. BE Pl.AST\C CONTROL JOINTS ~ 1 1/2• 
DEEP SAW aJT. COHCR£1[ SAMNC SHAU. TAKE PL.Aa: 24 HOUit$ 
AFlER CONCRETE IS PLACED. 

J. 00w.n.5 F'~ CONTACT JOIN'TS SHALL BE No. 4 BARS 11 INOiES LONG. 

4. PI.Act A WEAKENED-PlANE ~ CONTACT JOINT ~ERE LONGITUDINAL OU'T"TER 
JOINS CONCR£l[ SPAHDRn. 

5. AU. EXPOSED C~ERS ON P.C.C. CUTTtRS TO IE ftOUNDED WI'TH 1/"r RADIUS. 

8. ~l[ SHAU. BE INTtGRAL •nt ClJitl UNL!SS O'THUWISE SPEOF"'ED. 

7. CONCRE'Tt SHAU 8£ CLASS s2o-c-2~ (S.S SAO<) PORTLAND CEMENT CONCRETE. 

aq ...... 
... ft 

CROSS AND LONGmJDINAL. 
GUTTERS 



\ 

e• WIN. ClEARANCE 

2 - f3 BARS 

BACK OF CURB 

~RS UNE -~~--~.__._. __ ~~~~--~~----------~ 

ENO Of" ~~~E '• 
BACK c:F CURB rACE 

1/2• LIP 

NOTES: 

PLAN 
BORDER 

2 - fJ BARS 

.3• OR 4• OIA. PI~E e 
1 /a· ,h"!. WIN. SLOPE 
(SEE NO"T! 1) 

SECTION A-A 

1. ~AIHS SHAU. K l-INCH DIAWE'Tt'llt PIPES ,-OR 1-INOt CURl ,-AC[ AND 4-lNOt 
DtAWE'Tt'llt PIP£$ F~ 1-INQot O.lltl FACE ~ GMAlD UNL!SS OT'H[It11S1 
APPRO'G BY 'T)4[ EN~NEER. 

2. ANCLE V•IO", UNLESS OMR•SE SPEOF'lED. 

l. 1H[ NIJWII[lt C# PIP£5 AT AHY ~ l10N SHAU. NOT DeaD 2. 

4. 1¥0 SHAU.. CAST~ OR P.V.C. SOtEDULL 40. 

PARKWAY DRAN 



~·· 

F'LOW 

za 

--l --- -----
- - -;;_;;:. """ J = "-"" 

NOTES: 

1. SEE STD. 107C F'"" 
DET~LS .AND NOT'£S. 

2. SPAN •s- .A NO H£1CHT 
OF OPENNC AND CURe 
F'.AC( AT CU..'OT 
SH.AU. IE NOTlD ON 
PLANS. 

uq 
IIDIIWAII( 

•-..--c 

I C 

PLAN 

LCIII 1/4" 110 'COT 

SECllON B-B 

,. '-" 

SECllON C-C 

PAF«.WA Y DRAIN 



'· 

IJ nE BARS e 1 2• O.C. 

LDIG'Tli OF 
CURl OPENING 

3' OR LESS 

NO OF 
ANCHORS 

2 
3 

OUTLET DETAIL 
SPAH 

STEEL SCHEDUL£ J-BARS 

EDGER F"INISH 

......._ANGLE TO ..,ATCH 
CURB F'ACE 

FACE ANGLE ANCHOR DETAIL 
GENERAL NOTES; 

s I 

2'-0" J. 
I 2'-6• J. 

3'-o· 3. 

:3'-6" J. 

··-o· J. 

4'-6" •• 
5'-0" 4" 
!1'-6" •• 
IS ' -0" •• 

SIZE SPAONG c-c 
13 ,. 
_IJ ,. 
I) 

,. 
_1_3 6" 

fiJ ~-

/13 6 1/2. 

jJ ~-

/13 •• 
/13 J 1/2" 

TABLE 1 

1. FlOOR OF PARKWAY CUL\OT SHALl HA..,; A S'TEEL TROWEL F1NISH. 

2. AU. EXPOSED WETAL SHALl 8£ CAI,.VANIZED AFlER FAIIRICA'nON. 

3. HEIGHT OF CURB OPENING MU. VAAY Willi i'tP£ OF CURl. 

L.o.GlH 
~()Ill 

2'-9. 2 
J'-J· 2 
3' -g• 3 
4'-3· 3 
··-g• J 
!1'-3" J 
5'-_g_· 3 

6'-3" J 
15' -9. J 

4. SPAN •s- ANO H[ICHT aF cURB OPENING •u. IE DETtRWIHED 'ntOM 'TliE REQUIRED 
H"t1)RAUUC CAPACITY AND UWITED TO lliE OIWEHSION IN TAlk£ 1. 

5. R£JNFORCJNG S'TEEL SHALl IE 1• a.£AA TO INSIDE aF CUL\OT UNL£$5 OTHEit.SE SHO ... 

City 

NDIIWAIK PARKWAY DRAIN 

107C 
-·--- - -- -



• ~IN. 

NOTE: 

WOISl\JRE BAARIER WA 'TERIAL. 
TO BE CC::t.nNUEO INTO NARROWER 
PARTS (S WEDIAHS ~ERE NO 
GRA VU WOISTURE BARRIER IS SHOWN 
ON PLAN. 

~E A1 CURB, PER NORWAUC STO. PUN 1~ 
1 2• BOWANITE WO.aAND •not f4 REBAR COHT1NUaJS. 

WOSlVRE BAARIER WA Tt"'AL. (8 Wll POL ~'1UNE OR APPRO'G EQUAL.). 

1 1 /2• - 2• OIA. QRA ~ WOSlVRE BARRIER. 

4• DIAWEr!A PERF"ORATED DRAIN UNE STAR'TlNC 2 n . Bn.OW BOTTOW 
OF STR££T SECT10N AND SLOPING AT .9 F"Oft 300 n . TO 4' • 4' • 4' 
ROCK SUWP. DEPTH OF QRA'ID.. TRENCH VARB INSTAU. 4• OF QRA'ID.. 
UNDER OR~NUNE. 
4• OIAWE'TD' LATERAL. PIP[ CONNECTED fltOflll P~ORAltD DftAINLJN[. 
•not ELL OR l[I AS REQUIR£D, TO ~A'tU SUWP. notER£ ARE 
TWO LA'TERALS PER SU ... - ON£ ALONG EADI aJRI. (5S SLOPE 
WIN.). 

\!) 4' x 4' x 4' ROCK SUWP. LOCAl[ PER PUNS. 

~ NON-WO\DI F1LTER F'AMIC (SUNPAC Oft APflttltOG [QUAL.). 

(I) SUBGRAOE. 

MEDIANS 

108 
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________ ~ ""':] ______ -+;.'RlP__!lF ~RB_ --------~-r- ---~- --r- - -

EXlS'nNG ASPHALT CONCR£1£ 
PAVEMENT 

-~---

NOTES 

NDR 
-~·TAT.otf a .......... .-P 

Date'--~1• .. 

GU'T1tR 

I 

A 

SECllON A-A 

CABLE TV TRENCH 



\ 

A 

A ........... 

__ ---;-
--

EXISnNG A.C. PAVEMENT- -

CONSTRUCTION NOTES: ®!> 

® COLD-PLANE EXISTING AC PAVEMENT 24• ~ 
WlOE X 2. OEEP. 

I 
PLACE 2• AR 4000 3/8. M~ AGGREGA T£ AC. 
24• MIN. ON All STREETS (18• LOCAL RESIOEN1lAL). ~ 
BACK-nll WlTH ONE SACK SAND-CEMENT SLURRY. 
PLACE AR 4000 3/4• ~AX. ACGREGAii AC., THICKNESS 
EQUALS THICKNESS OF' EXISTING AC. PLUS ,.. SECTION A 

CABLE TV CONDUIT 

A 

NOTE.: THIS ALTERNATE SHALL BE USED ONLY ON ART£RIAL 
STREETS WHERE EXISTING A.C. PAVEl.IENrS THICKNES~ 
EQUALS OR CREA TtR THAN a•. 

£ .... .. , ...... nun 
CABLE TV TRENCH 

(AL lERNA TE) 



R 

1220 mm 4') 
915 mm (3') MIN 

X .1. \ "1" X .I 

f 

1220 mm 
X (4') 

~<( A 0,()~ 

A·IR 8 

•I• f 122J "mm X 

~~ ... r4·) 
A OR 8 
SEE FrGURE 1 

MIN 

R 

TYPE 1 

TYPE 2 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

PR();jULGA TED 8Y THE 
PUBUC WORKS STANOARDS INC. 

CREEN800t< COtoc ... ITTE£ 
1002 

REV. 199&. 2000, 2005 

CURB RAMP 
USE WITH STANDARD SPECIFICATIONS R PJJ.BLIC WORKS CONSTRUCTION 

CASE A 

STAND~RO PLAN 
t.4ETRIC 

111-3 
SHEET 1 OF 10 



>-
~ 
:::.::: 
a:: 
<( 
a.. 

~~0 
_P ..... LA_N_T-IN_G_--, :i I 
AREA ~~ 

WHERE PLANTING AREA IS 
ADJACENT TO THE CURB RAMP, 
USE CASE A, TYPE 6 

PLANTING 
AREA 

WHERE PLANTING AREA IS 
ADJACENT TO THE CURB RAMP, 
USE CASE A, TYPE 6 

BCR 

GRADE BREAK 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

CURB RAMP 

TYPE 3 

TYPE 4 

CASE A 

STANDARD PLAN 
METRIC 

111-3 
SHEET 2 OF 10 



R 
z 

A OR 8 

~ 
1220 mm 4' 
915 mm 3 
MIN 
j· z . , 

I· ~t Zoo.~m 
~ :.1 (4') 
II)~ 

A OR B 

R 

SEE FIGURE 1 TYPE 5 

PCC WALK 
1220 mm 4 
915 mm (3') MIN 

IF PLANTING AREA IS NOT 
ADJACENT TO SIDE FLARE, USE 
"X" PER TABLE 2 FOR THAT FLARE 

R 

, . PARKWAY •

1 

< w 
~ 
< 
0 
z 
i= 
z 
< 
_J 
a.. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

CURB RAMP 

TYPE 6 

CASE A 

STANDARD PLAN 
METRIC 

111-3 
SHEET J CF 10 



-

~
-' NOTE 2-. 

<l:<l: l ~ ::?: R 
o::u 
<l:U 
CLCL 

CURB j 
CURB FACE 

c 
z~x r 4

915 mm •1 I I (3') MIN 

I. X 7 - 1 ~"
0

'; 
8

-1 
1220 mm :._J ~~ 

( 4') :::E 
~ c l() 

TYPE 1 

TYPE 2 

CASE 8 

STANDARD P LANS FOR PUBLI C WORKS CONSTRUCTION ST ANOARO PLAN 
METRIC 

CURB RAMP 111-3 
SHEET 4 OF 10 



-

-

SKEW ANGLE o=45' 
OFFSET b=O 
UNLESS OTHERWISE 
NOTED ON PLANS 

>-
~ 
:.:: 
a:: 
< a.. 

PLANTING 
AREA 

SEE OET AIL A, 8, 

>-:.:: < ...J 
~~ :.:: 
a:: u 
<u a.. a.. 

A 
~ 

y 

NOTE 2 

NOTE 8 

TYPE 1 
5% MAX 

X= 1220 mm ( 4') 
IF ADJACENT TO 
PLANTING AREA, 
OTHEWISE SEE TABLE 1 

TYPE 2 

STANDARD PLANS FOR PUBUC WORKS CONSTRUCTION 

CURB RAMP 

CASE C 

CASE D 

STANDARD PLAN 
METRIC 

111-3 
SHEET 5 OF lO 



X 

~1 
N 

PLANTING 
AREA 

CURB/ I 
CURB FACE 

X=1220 mm 
WHEN ADJACENT 

<( 

A OR B LESS H----, 

X 

TO PLANTING AREA 

~t~ ([')~ 

MARKED 
CROSSWALK 

--GRADE BREAK 

;7. MAX 

MARKED 
CROSSWALK 

X 

NOTE 2 
NOTE 8 

2% 
MAX" 

5% MAX 

TYPE 1 

X 

!Ju 
N---. 

MARKED N"<t 
~.......-

CROSSWALK 

X 

TYPE 2 

CASE E 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 
METRIC 

CURB RAMP 111-3 
SHEET 6 Of 10 



-

PAR WAY 

SECTION A-A 

SECTION 8 - B 

PARKWAY 
y 

-2~ MAX 

SECTION C-C 

SECTION S-S 

:I 

USE FIGURE 1 TO DETERMINE 
WHICH OF SECTIONS A-A. 8-8 
OR C-C IS APPROPRIATE. 

"""............-DEPRESS BACK OF WALK 
\ SEE DETAIL A, 8, C OR D, 

J SHEET 10. 

"""............-DEPRESS BACK OF WALK 
\ SEE DETAIL A, 8, C OR 0, 

j SHEET 10. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 
METRIC 

CURB RAMP 111-3 
SHEET 7 OF 10 



PARKWAY Vv'I DTI-t , m 
1.2 1.5 1.8 2.1 2.4 2.7 3. 0 3.3 3.6 3.9 4.2 4.5 4.8 5 .1 5 .1t 5.7 6 .0 

( 4') MIN (5') (6' ) (7') (8 ') (9 ' ) (10') (11') (12') ( 13') ( 14') (15') (1 6') (17 ') (18') (1 9') (20') 

25 (1'') I I 

i'-.. '-..... ) 
50 (2") ~ 

'~~ 
75 (3") )/~~ I 

""""' E 100 (4") 
'c3 ~ '- ;;--... j-~SECTION A- A t / 

E 125 (5")- I Kt~ 
u '~~ 

I( LANDING = 1220 mm ( 4') 

w 150 (6") -u z 
M~ <( 0 

LL 175 (7")- f-
'r)'r) 

CD 
u Q(~ ......__ 

200 (8") - w 
0::: 

~ / ~ :::> ~ u 225 (9") 
_J I'-- SECTION B- 8 v ~ ~ 
<( 250 (10") /'" CALCULATE Z DIMENSION 
2 I PER FORMULA BELOW .~ 

.......... ~ .......... 0::: 275 (1 1") -0 { 
....... 

~ z 
300 (1 2") "" OR MORE FIGURE J SECTION USAGE --
NORMAL 'M-IERE FIGURE 1 SHOWS USE OF SECTION 8-8, FIGURE Z 

CURB FACE, SECTION Y-Y DIMENSION AS FOLLOWS: 

mm (INCHES) X, mm (FT) Y, mm (FT) 
W = PARKWAY WIDTH 

50 ( 2") 1200 ( 4.00') MIN 790 (2.63') L = LANDING WIDTH. 1220 mm ( 4') TYP, 915 mm (3') MIN 

75 ( 3") 1200 ( 4. 00') MIN 1185 (3.95') z = [(Y+L)-w) x 0.760 

100 (4") 1200 ( 4.00') 1580 (5.26') 
IF (Y+L) < W, THEN Z = 0 

125 (5") 1500 ( 5.00') 1975 (6.58') 

150 (6") 1800 (6.00') 2370 ( 7.90') TABLE 1 SHOWS X FOR A FLARE SLOPE OF 8.33% AT 

175 (7") 2100 (7.00') 2765 (9.21') THE CURB FACE. IF L IS 1220 mm (4 ') OR MORE, X 
MAY BE MULTIPLIED BY 0 .833 FOR A MAXIMUM FLARE 

200 (8") 2400 (8.00') 3160 (10.53') SLOPE OF 10% AT THE CURB FACE. 

225 (9") 2700 (9.00') 3555 (1 1.84') 

250 (10") 3000 ( 1 0.00') 3950 (13.1 6') 

275 ( 11 ") 3300 ( 11.00') 4340 (1 4.47') 

300 (12") 3600 (12.00') 4735 (15.79') 

SEE SHEET 9 FOR STREET SLOPE 
AOJUSTMEN T FACTORS, ALL STREETS 

TABLE 1 - X AND Y VALUES 
I 

TABLE 1 REFERENCE FORMULAS: 
X = CF I 8.333% 
Y = CF I ( 8.333% - 2% WALK CROSS SLOPE) 

STANDARD PLANS FOR PUBLIC WOR KS CONSTRUCTION STANOA{Wt PLAN 
ME IC 

CURB RAMP 111-3 
SHEET 8 OF 10 



-

1220 mm (4') 
,...;'9'f5 mm (3') MIN 

H M 

T T 

CURB/ j GUTTER 'j7x.DOWN. j . J. X.UP ~ 
CURB FACE SLOPE, S Z122d mm 

( 4') 
TYPICAL CURB RAMP 

X. DOWN r X.UP •
1 

~GUTTER 
BACK~ WALKbl = ~ [ 

SECTI ON T- T 
SLOPED STREET 

FLOW LINE 

FOR SLOPED STREETS, MULTIPLY THE DIMENSIONS PARALLEL 
TO THE STREET, X AND Z, UPSTREAM AND DOWNSTREAM OF 
THE RAMP, BY THE FACTORS IN THE FOLLOWING TABLE. 

FOR EXAMPLE, X.OOWN = X x K.DOWN 

s K.OOWN K.UP 

0% 1.000 1.000 
0.27. 0.977 1.025 
0.5% 0.943 1.054 
1% 0.893 1.135 
2% 0.806 1.316 
3% 0. 7.35 1.563 
4% 0.676 1.923 
5% 0.625 2.500 

TABLE 2 - SLOPE ADJUSTM ENTS 

TABLE 2 REFERENCE FORMULAS; 
K.DOWN = 8.3.3.3% I (8.333% + S) 
K.UP ;;: 8.3.33% I (8 . .333% - S) 

STREET SLOPE ADJUSTMENTS 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

CURB RAMP 

STANDARD PLAN 
METRIC 

111-3 
SHEET 9 OF 10 



El:- @ © @ @ 

E'm J~ 305 mm (12'" 

19 m m 
.(3/ 4") 

~ II I 

ol;:}@ @ @ @ 
tO ~..._, 

t- © © © @ 

23 mm EI"N 
(ogo")l · 1 m.s 

~SINGLE 
PATTERN ~"TRUNCATED DOME" L© © © © 

I •. !(Om,) 
T6mm ~~ 

(1/4") f-l-l--(1Al 
2.35 

gROOVIN G DETAIL DETECTABLE WARNING DETAIL 

u...t:) 
oz 

CONSTRUCT FENCE OR HANDRAIL 
PER CONTRACT PLANS ~ 

::.::6 
<Y z 
<{<{ 
CD....J 

1 

C::PAVED SURFACE 

150 mm m .......-PAVED SURFACE 
RETAINING CURB ----...... I '-, 'I , -

(_ l' 
\......-" ~ 
('-----~ DETAIL A ) DETAIL B 

DETAI L c DETAIL D 

GENERAL NOTES: 

1. CONCRETE SHALL BE CLASS 310-C-17 (520-C-2500) CONFORMING TO 
SSPWC 201-1.1.2 AND SHALL BE 100 mm (4") TH ICK. 

2. THE RAMP SHALL HAVE A 305 mm (12") WIDE BORDER WITH 6 mm (1/4") 
GROOVES APPROXIMATELY 19 mm (3/4") OC. SEE GROOVING DETAIL. 

3. THE RAMP SURFACE SHALL HAVE A TRANSVERSE BROOMED SURFACE TEXTURE 
CONFORMING TO SSPWC 303 - 1.9. 

4. USE DETAIL "A" OR "8" IF EXISTIN G SURFACE BEHIND LANDING IS PAVED. 

5. USE DETAIL "c" OR "D" IF EXISTING SURFACE BEHIND LANDING IS UNPAVED. 

6. R = 900 mm (3') UNLESS OTHERWISE SHOWN ON PLAN. 

7. ANGLE = 6/2 UNLESS OTHERWISE SHOWN ON PLAN. 

8. CONSTRUCT DETECTABLE WARNING SURF ACE PER DETAIL THIS SHEET. MATERIALS 
SHALL BE PER CONTRACT DOCUMENTS. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

CURB RAMP 

STANDARD PLAN 
METRIC 

111-3 
SHEET 10 OF 10 



-

T~ mm ~ l-ti mm 
(1/•"> (1/·n 

GROOVING DETAIL 

RETAINING CVR8-...,. 
PAVED SURF'AC£. 

,C::PAVED SURFACE 

~~~ ( r::------ DETAIL "A" DETAIL ''8" 

GRAO[O 
~oP£ 2; I ~UNPAVED SURFACE R£TAININC CVRB--..._ 

, --MA----J> ~ ~---~~·~·~· 'I- =r. 
DETAIL "c" DETAIL "D" 

GENERAL NOTES: 

1. CONCRETE SHALL BE EITHER CLASS 310-C- 17 (520-C- 2500) OR 320- C-17 
(560-D-2500) AND SHALL BE 100 mm (4") THICK. 

2. THE RAMP SHALL HAVE A 300 mm (12") WIDE BORDER WITH 6 mm (1/4") 
GROOVES APPROXIMATELY 19 mm (3/4•) OC .. SEE GROOVING DETAIL. 

3 . THE RAMP SURFACE SHALL HAVE A TRANSVERSE BROOMEO SURFACE TEXlURE. 

4. USE DETAIL •A" OR "B" IF EXISTING SURFACE BEHIND RIGHT OF WAY IS PAVED. 

5. USE DETAIL ·c" OR "0" If EXISTING SURFACE BEHIND RIGHT Of WAY IS UNPAVED. 

6. W = 900 mm (3' ) UNLESS OTHERWISE SHOWN ON PLAN. 

7. ANGLE = Ly2 UNLESS OTHERWlSE SHOWN ON PLAN. 

8 . DIMENSIONS SHOWN ON THIS PLAN FOR METRIC AND ENGLISH UNITS ARE NOT 
EXACTLY EQUAL VALUES. If METRIC UNITS ARE USED, ALL VALUES USED fOR 
CONSTRUCTION SHALL BE METRIC VALUES. IF ENGLISH UNITS ARE USED, ALL 
VALUES USED fOR CONSTRUCTION SHALL BE ENGLISH VALUES. 

"RICAN PUBLIC WORKS ASSOCIATION· SOUTHERN CALIFORNIA CHAPTER STANDARD. PLAN
METRIC 

CURB RAMP 111 - 2 
· SHEET lOOF 10 



State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: Mr. FRANK WEI       Date: December 13, 2011 

Senior Tansportation Engineer    File: 07-LA-5- PM 4.0/5.9  

Bridge Design Branch 21      0700001834 (07-215941) 

Office of Bridge Design South 2       

         Sound Walls 220, 221, 231  

From: DEPARTMENT OF TRANSPORTATION             250, 251, 262, 266, 267, 290 
 DIVISION OF ENGINEERING SERVICES                       and 291  
 Geotechnical Services                                  

Office of Geotechnical Design – South 1 MS # 18                                    
           

Subject:  Foundation Report 

 

“Caltrans improves mobility across California”  

Introduction 
 

This report presents the foundation recommendations for the proposed Sound Walls 220, 221, 231, 

250, 251, 262, 266, 267, 290, and 291.  Email attachments of final foundation recommendations 

and wall plans were received from Mr. Frank Wei (Design Branch 21, Office of Bridge Design 

South 2) on February 8, 2011.  

 

1.0  Scope of Work 
 

This report supersedes the District Preliminary Geotechnical Report (DPGR), for sound walls 

dated March 2, 2011. A review of the following resources provided information for the foundation 

evaluation and site condition. 

 

♦ Recent Log of Test Borings completed by Caltrans in 2011, for the proposed walls. 

 

♦ Cone Penetration Test (CPT) soundings completed by URS Corporation consultant in April 

and May of 2008, for retaining walls and Soundwalls. 

 

♦ Wall Layouts revised 2-15-11, wall plans and Typical Sections and personal communications 

with District and Structure design engineers. 

 

♦ Interpretation of subsurface soil and groundwater conditions, Performing engineering analyses 

and Preparation of Foundation Recommendations. 

 

2.0  Project Description 
 

The I-5 Corridor Improvement project proposes to reconstruct the I-5 freeway including bridge 

replacements, retaining walls and sound walls, between Los Angeles/Orange County line to the 

north of I-605, crossing cities of Norwalk, Santa Fe Springs and unincorporated cities. New and 

replacement bridges are part of the Segment 4 of I-5 Corridor Improvement in the City of 

Norwalk, which covers an area from north of Silver Bow POC (PM 4.0) to south of Orr and Day 

OH (PM 6.0).  
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Segment 4 encompasses one new structure (Imperial HWY Off-Ramp # 53-3071K), three bridge 

replacements (San Antonio Drive UC #53-3060, Imperial HWY UC #53-3061 and Pioneer Blvd. 

UC #53-3062), and approximately 17960 ft of sound walls and different types of retaining walls 

with and without sound walls. All elevations referenced in this report are based on 1988 NAVD 

datum.  Table 1 shows the wall number, maximum height, location, and types.    

 

Table 1.  Summary of Wall Locations and Description 

Wall 

No. 

Wall 

Location 
Wall Type 

Wall Height Stationing  “A1-line” 

 (ft) From To 

SW 220 NB-5 5SWBP H=16 102.5 Rt, 214+00 173.3 Rt, 228+82 

SW 221 SB-5 5SWBP H=8 124.9 Lt, 222+78 145.6Lt , 230+43.5 

SW 231 SB-5 1SWBP H=24 102.5 Lt , 229+03 102.5 Lt , 233+35 

SW 250 NB-5 1SWBP  H=28 102.5 Rt, 235+09 102.5 Rt, 243+25 

SW 250 NB-5 5SWBP H=30 102.5 Rt, 243+25 102.5 Rt, 258+49 

SW 251 SB-5 1SWBP H=32 102.5 Lt, 235+05 102.5 Lt , 259+69 

SW262 NB-5 1SWBP H=20 102.5 Rt, 261+55 102.5 Rt, 264+96 

SW 266 NB-5 1SWBP H=30 170.9 Rt , 262+25 118.3 Rt, 272+44 

SW 267 SB-5 5SWBP H=22 206.2 Lt , 264+04 165.2 Lt, 268+04 

SW 290 NB-5 1SWBP  H=26 111.7 Rt, 275+09 102.5 Rt, 278+45 

SW 290 NB-5 5SWBP H=26 102.5 Rt, 278+45 102.5 Rt, 303+89 

SW 290 NB-5 1SWBP H=26 102.5 Rt, 303+89 102.5 Rt, 312+49 

SW 291 SB-5 1SWBP H=30 141.9 Lt, 270+81 102.5 Lt, 274+67 

SW 291 SB-5 5SWBP H=30 102.5 Lt, 274+67 114.2 Lt, 304+43 

SW 291 SB-5 5SWBP H=30 102.5 Lt, 304+43 114.2 Lt, 311+78 

 

3.0  Field Investigation and Testing Program 
 

In order to characterize the subsurface conditions and soil profile a site specific field investigation 

consisting of drilling 31 hollow stem auger borings (8” dia.) and 10 mud rotary borings (4.5” dia.) 

were performed between January 3 and March16, 2011.  At every 5 foot interval, Standard 

Penetration Tests in accordance with ASTM Test Method D1586 were performed using standard 

1.4 inch I.D. split spoon sampler with a 140 pound hammer dropped 30 inches. At intervals where 

cohesive soils encountered, relatively undisturbed samples were also obtained using 2.0 I.D. 

Modified California Sampler.  Caltrans drill rig models CME-75 and Acker 398 (for limited 

access) were used. 

 

Cone Penetration Tests (CPT) were used in 2008 by URS consultant as part of the preliminary soil 

investigation for segments 2, 3, 4 and 5.  The CPT soundings were conducted using a 20-ton 

capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2. A combination of 

tip resistance and sidewall friction are generated and digitally recorded as the cone tipped probe is 

advanced at a constant velocity into the ground. The sidewall friction/tip resistance ratio is plotted 

against the tip resistance and compared to standard charts to determine soil types.  
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Following completion of each CPT, the holes were backfilled using a retractable grouting system 

to prevent vertical migration of groundwater. Twenty seven (27) of the CPT soundings in close 

proximity to the wall alignment in segment 4 were utilized for this foundation report.  A summary 

of borings is presented in Table 2. Surface elevations, stations, and offsets of the borings were 

provided by District 7 Surveys Branch and URS consultant for the CPT sounding locations.  An 

electronic file of the completed new Log of Test Borings along with As-Built Log of Test Borings 

will be sent to Designer from URS Corporation drafting for inclusion in Contract Plans.  

 

Table 2.  Summary of Borings 

Wall 

No. 

Boring / CPT 

No.  
Stationing "A1-Line" 

Top of 

Boring/CPT 

Elevation (ft) 

Total Depth 

(ft) 
Date Drilled 

SW220 

R-11-051 53.04 Lt. 311+03.14 141.11 121.5 1/26/2011 

A-11-028 82.87 Rt. 214+92.52 99.33 37 1/4/2011 

A-11-028 82.87 Rt. 214+92.52 99.33 37 1/4/2011 

CPT-08-033 51.54 Rt. 220+29.11 102.957 57.3 4/9/2008 

A-11-029 90.38 Rt. 223+13.44 104.64 40 1/4/2011 

CPT-08-097 54.00 Rt. 227+37.06 109.721 90.2 7/7/2008 

SW221 

A-11-003 132.42 Lt. 223+01.97 100.57 40.5 1/13/2011 

A-11-004 139.61 Lt. 225+83.30 101.45 40.5 1/14/2011 

A-11-005 132.59 Lt. 229+36.87 101.08 65 1/14/2011 

SW231 

CPT-08-129 124.62 Lt. 230+66.67 100.745 93.8 7/17/2008 

R-11-006 89.87 Lt. 233+37.47 102.45 141.5 3/16/2011 

CPT-08-098 120.83 Lt. 233+42.75 101.779 75.6 5/27/2008 

SW250 

CPT-08-099 55.39 Rt. 236+15.06 122.028 57 8/27/2008 

CPT-08-037 119.89 Rt. 240+58.73 104.403 54 4/25/2008 

CPT-08-101 66.84 Rt. 244+71.71 105.425 100.1 7/9/2008 

A-11-032 92.76 Rt. 247+62.30 102.1 50.5 1/3/2011 

CPT-08-103 96.92 Rt. 256+24.37 112.77 100.1 7/9/2008 

R-11-033 111.49 Rt. 258+00.88 105.32 101.5 2/3/2011 

SW251 

CPT-08-036 167.11 Lt. 238+10.86 101.321 45.1 4/28/2008 

A-11-008 105.75 Lt. 240+73.43 101.93 61.5 2/11/2011 

A-11-009 73.26 Lt. 245+61.89 107.9 51.5 1/26/2011 

A-11-010 103.29 Lt. 248+93.34 109.05 51.5 1/25/2011 

A-11-011 90.42 Lt. 252+63.93 111.38 51.5 1/26/2011 

A-11-012 88.00 Lt. 255+57.57 118 61.5 1/25/2011 

CPT-08-104 63.09 Lt. 257+60.81 121.328 92.7 7/9/2008 

R-11-013 85.34 Lt. 260+13.15 106.66 101.5 2/2/2011 

SW262 R-11-034 131.58 Rt. 260+69.91 108.03 146 1/20/2011 
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Table 2. (Continued) 

Wall 

No. 

Boring / CPT 

No.  
Stationing "A1-Line" 

Top of 

Boring/CPT 

Elevation (ft) 

Total Depth 

(ft) 
Date Drilled 

SW266 

CPT-08-106 49.59 Rt. 267+17.28 130.163 75 8/27/2008 

CPT-08-043 162.68 Rt. 272+41.24 106.952 39.9 4/21/2008 

A-11-035 69.9 Rt. 268+81.56 132.16 51.5 1/27/2011 

R-11-036 115.9 Rt. 272+42.81 108.36 141.5 2/9/2011 

SW267 
R-11-014 77.53 Lt. 261+95.68 107.57 121.5 2/9/2011 

R-11-015 78.16 Lt. 268+90.73 109 141.5 2/17/2011 

SW290 

R-11-037 120.71 Rt. 275+21.75 110.27 141.5 2/14/2011 

CPT-08-107 97.27 Rt. 276+86.63 111.822 42.2 5/22/2008 

CPT-08-045 62.63 Rt. 280+65.86 114.037 45.8 4/11/2008 

A-11-038 118.46 Rt. 282+11.92 110.63 40.5 1/5/2011 

A-11-039 112.18 Rt. 285+00.22 111.28 35.5 1/5/2011 

A-11-040 114.05 Rt. 288+40.82 112.08 35 1/5/2011 

CPT-08-109 86.01 Rt. 287+79.95 111.773 37.1 5/20/2008 

A-11-041 112.48 Rt. 291+83.70 112.7 35.5 1/6/2011 

CPT-08-047 49.96 Rt. 292+75.73 117.952 41.3 4/11/2008 

CPT-08-111 86.49 Rt. 296+29.38 113.407 42.5 5/20/2008 

A-11-042 113.5 Rt. 299+36.38 114.07 45.5 1/6/2011 

A-11-043 112.05 Rt. 305+84.08 116 55.5 1/6/2011 

CPT-08-113 124.34 Rt. 308+23.48 116.669 43 5/20/2008 

CPT-08-049 91.18 Rt. 302+79.03 115.117 40 4/25/2008 

A-11-044 42.57 Rt. 312+33.77 141.87 121.5 1/25/2011 

SW291 

R-11-016 114.75 Lt. 271+10.70 109.68 141.5 3/16/2011 

A-11-017 288.71 Lt. 276+85.40 110.28 60.5 2/23/2011 

A-11-018 79.01 Lt. 279+86.95 111.6 60.5 2/18/2011 

CPT-08-108 87.67 Lt. 283+80.34 110.915 39 5/21/2008 

A-11-019 63.28 Lt. 283+22.54 111.09 35.5 1/11/2011 

A-11-020 82.86 Lt. 286+11.09 111.48 40.5 1/11/2011 

CPT-08-046 90.04 Lt. 288+12.15 112.184 37.6 4/21/2008 

A-11-021 70.33 Lt. 289+27.53 112.7 40.5 1/12/2011 

CPT-08-110 88.82 Lt. 292+89.90 113.131 67.1 5/21/2008 

A-11-022 75.86 Lt. 293+57.73 112.91 40.5 1/12/2011 

A-11-023 80.12 Lt. 298+15.31 113.78 45.5 1/11/2011 

A-11-024 93.76 Lt. 301+37.20 114.7 50.5 1/11/2011 

A-11-025 87.21 Lt. 303+77.86 115.12 55.5 1/12/2011 

CPT-08-050 172.42 Lt. 307+78.84 114.964 42.7 4/18/2008 

R-11-051 53.04 Lt. 311+03.14 141.11 121.5 1/26/2011 
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 4.0 Laboratory Testing 
 

Selected soil samples were retained and submitted to the Caltrans material laboratories in District 

7 and Sacramento for testing. The purpose of the laboratory testing was to aid in evaluating the 

engineering properties of the subsurface materials and to confirm visual classification of the soils. 

Laboratory tests performed include moisture content, dry unit weight, wash sieve analysis, 

Atterberg limits, unconfined compression tests, direct shear, and corrosion tests.  All laboratory 

tests were performed in accordance with current ASTM standard procedures and California Test 

Methods. The summarized laboratory test data are shown in Table 3. 

 

Table 3. Summary of Laboratory Tests 
Testing Type ASTM/CTM Designation Testing Purpose 

Mechanical Analysis CTM 202, 203 Soil Classification 

Atterberg Limits CTM 204 Soil Classification 

Moisture content CTM 226; ASTM D2216 Soil Classification 

Direct Shear ASTM D3080 Shear Strength 

Corrosion CTM 417, 422, 643 Corrosion Potential 

Unconfined Compression ASTM D2166 Compressive Strength 

 

5.0  Site Geology and Subsurface conditions 
 

The entire project is located in a relatively flat southwest sloping Holocene to Late Pleistocene 

alluvial fan and valley deposits consisting of mostly poorly consolidated clay, Sandy silt, sand, 

gravels and cobbles (California Geologic Survey 1998). This alluvium was deposited primarily by 

San Gabriel River floods emanating from the mountains and hills to the north of the project site. 

Depth to rock-like material is estimated to be greater than 400 feet at the south end to greater than 

600 feet at the north end. Based on information from the site investigation in 2011, the southern 

half of the subject area between Silver Bow Ave. to Pioneer Blvd. (Wall Nos. 220, 221, 231, 250, 

251, 262, 266, & 267) generally consists of loose to medium dense silty sand with interbeds of 

soft to stiff silt to lean clay. The northern half between Pioneer Blvd. to Orr and Day Overhead 

(Wall Nos. 290 & 291) consists of interbeds of medium dense to dense poorly graded sand to silty 

sand with occasional gravel and stiff to hard silt to lean clay up to approximately 35 feet below the 

ground surface; and below that dense to very dense well graded sand with gravel and with possible 

cobbles to the maximum boring depths attained. 

 

5.1 Groundwater 

 
The depth to groundwater varies across the project area as presented in Table 4. Based on 2011 

field investigation and 2008 Cone Penetration Tests (CPT), ground water was encountered at 

various elevations of 45 to 47 feet at southern end, and 19 to 26 feet at northern end of the project. 

In general, groundwater is dipping toward north.  
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It should be noted that groundwater levels could fluctuate with the change of season and other 

factors.  According to preliminary groundwater data evaluation (September 24, 2009) provided by 

Caltrans Hazardous Waste Branch, South Region, there is no groundwater contamination plume in 

the Segment 4 area. 

 

Table 4.  Recent Groundwater Information 

Wall No.  Boring No. 
Stationing 

Depth to Ground 

Water Below 

Ground Surface (ft) 

Ground 

Water 

Surface  

Elevation (ft) 

Date 

Measured  "A1-Line" 

SW 231 R-11-006 233+37.47 82.9 19.55 7-5-11 

SW 250 R-11-033 258+00.88 86.2 19.12 4-4-11 

SW 262 R-11-034 260+69.91 89.2 18.83 3-16-11 

SW 266 R-11-036 272+42.81 86.8 21.56 7-5-11 

SW 267 R-11-015 268+90.73 87.6 21.40 7-5-11 

SW 290 R-11-037 275+21.75 89.5 20.77 4-18-11 

SW 290 A-11-044 312+33.77 115.0 26.80 1-25-11 

SW 291 R-11-051 311+03.14 115.0 26.10 1-27-11 

 

6.0 Corrosion Evaluation 
  

Composite soil samples taken from recent exploratory borings at different intervals were sent to 

District 7 laboratory for corrosion testing. The test results indicate a non-corrosive environment at 

the proposed bridge site. Normal construction material and design are advised. Refer to Table 5 

for specific test results. 

 

Table 5. Corrosion Test Summary 

Boring No. 
Depth Interval 

(ft) 

SIC 

Number 

Minimum 

Resistivity 

(Ohm-Cm) 

pH 

Chloride 

Content 

(ppm) 

Sulfate  

Content 

(ppm) 
A-11-001 0-55.5 NA 1700 8.07 NA NA 

A-11-002 0-50.5 
 

1200 8.29 
  

A-11-003 0-40.5 
 

1300 8.22 
  

A-11-004 0-40.5 
 

1900 8.51 
  

A-11-005 0-65.0 
 

6500 8.45 
  

R-11-006 

0-50.0 
 

2600 8.27 
  

50-100.0 
 

3400 8.31 
  

100-141.5 
 

5300 8.82 
  

A-11-008 0-61.5 
 

2900 8.55 
  

A-11-011 0-51.5 NA 1700 8.53 NA NA 

R-11-013 
0-50.0 

 
1900 8.2 

  
50-101.5 

 
2400 8.41 

  

 
 



Mr. Frank Wei Foundation Report For  

December 13, 2011 Sound Walls 220, 221, 231, 250,  

Page 7 251, 262, 266, 267, 290, and 291 

 0700001834 (07-215941) 

 

“Caltrans improves mobility across California”  

Table 5 (continued) 

Boring No. 
Depth Interval 

(ft) 

SIC 

Number 

Minimum 

Resistivity 

(Ohm-Cm) 

pH 

Chloride 

Content 

(ppm) 

Sulfate  

Content 

(ppm) 

R-11-017 

0-50.0 

NA 

2400 8.34 
  

50-100.0 2400 7.99 
  

100-141.5 4900 8.82 
  

A-11-018 0-61.5 1500 8.5 
  

A-11-019 0-35.5 4700 8.25 
  

A-11-023 0-45.5 1500 8.14 
  

A-11-025 0-55.5 2800 8.42 
  

A-11-027 0-36.5 5600 8.2 
  

A-11-029 0-40.0 1700 8.68 
  

A-11-030 0-45.5 2300 8.19 
  

A-11-032 0-50.0 1800 8.56 
  

R-11-034 
0-50.0 1900 8.12 

  
50-135.5 4700 8.75 

  
A-11-035 0-51.5 3600 8.87 

  

R-11-036 
0-70.0 C101142 980 7.97 550 140 

70-100.0 

NA 

2800 8.38 

NA NA 
A-11-039 0-35.5 1700 8.07 

A-11-042 0-45.5 1300 8.26 

A-11-044 0-121.5 3400 8.5 

Note: It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE walls) that 

if the minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 

5.5, the sample is considered noncorrosive. For structural elements, Caltrans considers a site to be 

corrosive if one or more of the following conditions exist for representative soil and/or water 

samples taken at the site: Chloride concentration currently considers a site to be corrosive to 

foundation elements if one or more of the following conditions exists: Chloride concentration is 

greater or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the pH 

is 5.5 or less. 

 
7.0 Seismic Recommendations 
 

The proposed wall sites are not within the Alquist – Priolo Earthquake Fault Zone.  An analysis 

was performed to develop and recommend ground motion parameters for the seismic design of the 

above referenced walls. This analysis was performed in accordance with requirements specified in 

Appendix B of the Caltrans’ 2009 Seismic Design Criteria (SDC, Version 1.5, August 2009) and 

utilizing the “Caltrans ARS Online” and other tools available at the internet sites. Based, on 

Boring No. R-11-051, the average shear wave velocities (VS30) for the upper 100 feet of the 

subsurface profile are 255 m/sec (837 ft/sec).   

 

The closest fault to the site is the Puente Hills Thrust Fault with an earthquake event magnitude of 

M=7.3 oriented as a low angle north dipping thrust fault approximately 0.81 mile north of the site, 

and is summarized in Table 6. 
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Table 6. Summary of Fault  

Fault Name Type Mmax RX RJB RRUP PGA 

Puente Hills Blind Thrust R 7.3 
0.81 mile 

(1.3 km) 

0.81 mile 

(1.3 km) 

1.83 mile 

(2.94 km) 
0.67 

Notes:  RX = Horizontal distance to the fault trace 

RJB = Shortest horizontal distance to the surface projection of the rupture area  

 RRUP = Closest distance to the fault rupture plane 

 

8.0 Liquefaction Potential 
 

Based on current field investigation, the liquefaction potential at the wall sites are low to 

negligible due to absence of shallow groundwater. Accordingly, the potential for seismically 

induced settlement and lateral spreading are also considered to be low. 

 

9.0   Foundation Recommendations 

 
The following recommendations are developed by OGDS1 based on 1) Log of test borings and 

interpreted subsurface conditions and design parameters established through Laboratory tests and 

field data, 2) Updated wall plans, design Loads and alternative pile types proposed by OBDS2, 

and 3) Correspondence and personal communications with District and Structure designs. 

 

OBDS2 has selected the wall Types and support based on height and close proximity to the 

residential areas. Where wall heights are 16 ft or less, and noise and vibrations are of concern due 

to close proximity of residential properties, CIDH piles are selected. Where walls are higher than 

16 ft and at safe distance to the residential area, driven PS/PC concrete piles are selected.  

 

 

9.1      General Recommendations 
 

1. Proposed wall Types, 1SWBP and 5SWBP are Special design walls as specified in Standard 

drawings (XS sheet, 2010). Retaining walls 220, 250, 262, 266 and 290 are located on north 

bound side of I-5, and retaining walls 221, 231, 251, 267 and 291 are located on south bound 

side of I-5. Wall details including height and Types are described in table 1. 

 

2. All earth work is expected to be carried out by conventional equipment. New fill placed on 

sloping existing fill shall be properly keyed and benched in to existing ground (fill) and placed 

as specified in Section 19-6 of the Caltrans Standard Specifications. 

 

3. It is recommended that a slope ratio of 1V:1H or flatter for the temporary back cut slope be 

considered for construction. If there are constraints due to construction or traffic concerns, a 

feasible alternative would utilize shoring to accommodate a steeper slope for the excavations. 
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4. Subsurface drainage and pervious back fill material should be provided behind all walls to 

relieve the walls from hydrostatic pressure. The pervious material shall be in accordance with 

Section 19-3.065 of the Caltrans Standard Specifications. 

 

9.2 Sound Walls 220 and 221 
 

The maximum height for walls 220 and 221 are 16 ft. Type 5SWBP retaining wall is proposed due 

to limitation in right of way access.  These walls will be supported on 16 inch dia. cast in drilled 

hole (CIDH) pile. These piles are designed using skin friction resistance. Driven piles are not 

recommended due to noise and possible damage to the nearby residential properties. The design 

and specified tip elevations are presented in Tables 7 and 8. 

 

Table 7. Foundation Recommendation for SW 220 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H = 6 

16" CIDH 

94.00 

90 180 90 

64.0 (a)       

74.0 (b) 
64 

106.75 
76.0 (a)      

86.0 (b) 
76 

H = 8 

94.00 
64.0 (a)       

74.0 (b) 
64 

95.00 
65.0 (a)      

75.0 (b) 
65 

H = 10 

95.00 
65.0 (a)      

75.0 (b) 
65 

102.75 
72.0 (a)      

82.0 (b) 
72 

H = 12 

96.00 
66.0 (a)      

76.0 (b) 
66 

97.25 
67.0 (a)      

77.0 (b) 
67 

Over LACFCD 

RCP 

(114” dia.) 

96.00 140 280 140 
58.0 (a)      

72.0 (b) 
58 

H =14 

97.25 

90 180 90 

67.0 (a)      

77.0 (b) 
67 

98.50 
68.0 (a)      

78.0 (b) 
68 

H =16 

97.25 
67.0 (a)      

77.0 (b) 
67 

98.25 
68.0 (a)      

78.0 (b) 
68 
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Table 8. Foundation Recommendation for SW 221 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

Over LACFCD 

RCB 

16" CIDH 

93.00 140 280 140 
55.0 (a)      

69.0 (b) 
55 

H = 8 

94.00 

90 180 90 

64.0 (a)      

74.0 (b) 
64 

95.00 
65.0 (a)      

75.0 (b) 
65 

96.00 
66.0 (a)      

76.0 (b) 
66 

97.00 
67.0 (a)      

77.0 (b) 
67 

98.00 
68.0 (a)      

78.0 (b) 
68 

H = 6 98.00 
68.0 (a)      

78.0 (b) 
68 

 

9.3 Sound Walls 231, 262, 266, and 267 
 

Sound walls 231, 262, 266, and 267 are located adjacent to bridges with various heights of 20 to 

30 ft. Wall heights of H > 16 ft will be supported on driven T=14”, PS/PC concrete piles. The 

design and specified tip elevations are presented in Tables 9, 10, 11, and 12. 

 

Table 9. Foundation Recommendation for SW 231 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H=24 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

98.00 

90 180 90 

65 (a)              

73 (b) 
65 

H=22 98.00 
65 (a)              

73 (b) 
65 

H=20 99.25 
66 (a)              

74 (b) 
66 

H=18 100.75 
67 (a)              

75 (b) 
67 

H=16 101.75 
67 (a)              

75 (b) 
67 

H=14 103.00 
70 (a)              

78 (b) 
70 

H=12 104.25 
70 (a)              

78 (b) 
70 
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Table 10. Foundation Recommendation for SW 262 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H=20 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

111.50 

90 180 90 

79 (a)              

87 (b) 
79 

112.50 
79 (a)              

87 (b) 
79 

H=18 115.5 
83 (a)              

91 (b) 
83 

H=14 119.25 
87 (a)              

95 (b) 
87 

H=10 123.00 
91 (a)              

99 (b) 
91 

H=8 125.50 
93 (a)              

101 (b) 
93 

H=6 127.50 
95 (a)              

103 (b) 
95 

 

Table 11. Foundation Recommendation for SW 266 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H=10 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14”” 

102.50 

 

90 
180 90 

71 (a)              

84 (b) 
71 

H=14 102.25 
71 (a)              

84 (b) 
71 

H=20 101.50 
70 (a)              

83 (b) 
70 

H=24 101.25 
70 (a)              

83 (b) 
70 

H=26 

101.00 
70 (a)              

83 (b) 
70 

103.00 
72 (a)              

85 (b) 
72 

H=28 

101.75 
70 (a)              

83 (b) 
70 

102.75 
71 (a)              

84 (b) 
71 

100.75 
69 (a)              

82 (b) 
69 

H=30 101.25 
70 (a)              

83 (b) 
70 
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Table 12. Foundation Recommendation for SW 267 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H=12 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

104.50 

90 180 90 
67 (a)              

75 (b) 
67 

H=14 104.25 

H=16 104.00 

H=18 104.00 

H=20 103.50 

H=22 103.50 

 

9.4 Sound Walls 250 and 251 
 

Sound wall 250 is a combination of Type 1SWBP and Type 5SWBP with various heights of 18 to 

28 ft, the design and specified tip elevations are presented in Table 13.  Sound wall 251 is Type 

1SWBP with various heights of 20 to 32 ft, the design and specified tip elevations are presented in 

Table 14.  Both walls will be supported on driven T=14”, PS/PC concrete piles.  Segments of SW 

250 and 251 cross over a 78” diameter Los Angeles County flood control pipe. In order to keep 

the pipe from any impact of vibration, some of the driven piles close to the pipe should be 

predrilled to 5 ft below the bottom of the pipe. 

 

Table 13. Foundation Recommendation for SW 250 

Wall 

Type 

Wall Height 

Range (ft) 
Pile Type 

Bottom 

of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

1SWBP 

H=28 

PS/PC 

Conc. 

Piles 

ALT. "X" 

T=14” 

97.75 

90 180 90 

66 (a) 

77 (b) 
66 

H=26 

100.00 
69 (a) 

80 (b) 
69 

98.00 
67 (a) 

78 (b) 
67 

H=30 93.25 
62 (a) 

73 (b) 
62 

5SWBP 

H=24 

98.00 

90 180 90 

67 (a) 
67 

78 (b) 

97.25 
66 (a) 

66 
77 (b) 

H=22 

102.00 
71 (a) 

82 (b) 
71 

97.25 
66 (a) 

     77 (b) 
66 

103.00 
71 (a) 

82 (b) 
71 

100.75 
68 (a) 

79 (b) 
68 
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 Table 13 (continued) 
 

Wall 

Type 

Wall Height 

Range (ft) 

Pile 

Type 

Bottom 

of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

5SWBP 

H=20 

PS/PC 

Conc. 

Piles 

ALT. "X" 

T=14” 

106.25 

90 180 90 

75 (a) 

86 (b) 

75 

98.00 67 (a) 

78 (b) 

67 

100.00 
67 (a) 

78 (b) 
67 

H=30 

Over 78" Dia. 

RCP 

100.00 140 280 140 

50 (a) 
50* 

58 (b) 

61 (a) 
61 

69 (b) 

H=18 

 

109.75 

90 180 90 

78 (a) 
78 

89 (b) 

99.50 
68 (a) 

68 
79 (b) 

100.50 
68 (a) 

79 (b) 
68 

109.75 
78 (a) 

78 
89 (b) 

112.00 
82 (a) 

82 
92 (b) 

* Piles should be predrilled to elevation 86’close to the 78” Dia. RCP.  

 

Table. 14 Foundation Recommendation for SW 251 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

H=28 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14”” 

96.50 

90 180 90 

63 (a) 
63 

76 (b) 

97.50 
64 (a) 

77 (b) 
64 

105.00 
72 (a) 

85 (b) 
72 

H=30 

96.00 

90 180 90 

63 (a) 

76 (b) 
63 

97.00 
64 (a) 

77 (b) 
64 

H=32 95.25 

90 180 90 

62 (a) 
62 

75 (b) 

H=26 

105.25 
72 (a) 

85 (b) 
72 

98.75 
65 (a) 

78 (b) 
65 
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Table. 14 (Continued) 

Wall Height 

Range (ft) 
Pile Type 

Bottom of 

Footing 

Elev. (ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation Compression Tension 

H=24 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

100.00 

90 180 90 

67 (a) 
67 

80 (b) 

105.5 
72 (a) 

85 (b) 
72 

104.50 
71 (a) 

84 (b) 
71 

Over 78" Dia.  

RCP 
100.00 140 280 140 

50 (a) 

58 (b) 
54* 

62 (a) 

75 (b) 
62 

H=22 

101.00 

90 180 90 

68 (a), 

81 (b) 
68 

104.50 
71 (a) 

84 (b) 
71 

H=20, 

102.25 
69 (a) 

69 
82 (b) 

103.25 
70 (a) 

70 
83 (b) 

104.75 
71 (a) 

84 (b) 
71 

101.25 
68 (a) 

81 (b) 
68 

H=26 109.00 76 (a) 76 
89 (b) 

* Piles should be predrilled to elevation 86’ close to the 78” Dia. RCP. 

 

9.5 Sound Walls 290 and 291 
 

Sound walls 290 and 291 are a combination of Type 1SWBP and Type 5SWBP with various 

heights of 10 to 30 ft, the design and specified tip elevations are presented in Tables 15, and 16.  

Both walls will be supported on 16” CIDH (wall height less than 16 ft) and driven T=14”, PS/PC 

concrete piles (wall height more than 16 ft).   

 

Table. 15 Foundation Recommendation for SW 290  

Wall 

Type 

 

Wall 

Height 

Range (ft) 

Pile Type 

Bottom 

of 

Footing 

Elev. 

(ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) 
Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

1SWBP 

H=22 
PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

106.25 

90 180 90 

73 (a)              

82 (b) 
73 

H=20 106.50 
73 (a)              

82 (b) 
73 

H=18 107.00 
74 (a)              

83 (b) 
74 
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Table. 15 Continued 

Wall 

Type 

 

Wall 

Height 

Range (ft) 

Pile Type 

Bottom 

of 

Footing 

Elev. 

(ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) 

Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

5SWBP 

H=16 

16" CIDH 

108.50 

90 180 90 

75 (a)              

86 (b) 
75 

111.00 
78 (a)              

89 (b) 
78 

H=14 

108.75 
75 (a)              

86 (b) 
75 

110.25 
77 (a)              

88 (b) 
77 

111.25 
78 (a)              

89 (b) 
78 

H=12 

109.50 
76 (a)              

87 (b) 
76 

110.50 
77 (a)              

88 (b) 
77 

H=10 

109.50 
76 (a)              

87 (b) 
76 

110.50 
77 (a)              

88 (b) 
77 

Over 

LACFCD 

54” RCP 

108.75 
74 (a)              

83 (b) 
74 

H=8 110.50 
77 (a)              

88 (b) 
77 

5SWBP 

H=18 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

111.00 

90 180 90 

78 (a)              

87 (b) 
78 

H=20 110.50 
77 (a)              

86 (b) 
77 

H=22 110.75 
77 (a)              

86 (b) 
77 

H=24 111.25 
78 (a)              

87 (b) 
78 

H=26 

111.00 
78 (a)              

87 (b) 
78 

112.50 
79 (a)              

88 (b) 
79 

113.25 
80 (a)              

89 (b) 
80 

114.00 
81 (a)              

90 (b) 
81 

114.75 
81 (a)              

90 (b) 
81 
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Table. 16 Foundation Recommendation for SW 291  

Wall 

Type 

Wall Height 

Range (ft) 
Pile Type 

Bottom 

of 

Footing 

Elev. 

(ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

1SWBP 

H=26 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14”" 

103.50 

90 180 90 

70 (a)              

79 (b) 
70 

H=24 
104.75 

71 (a)              

80 (b) 
71 

H=22 

H=20 106.00 
73 (a)              

82 (b) 
73 

H=18 106.50 
73 (a)              

82 (b) 
73 

5SWBP H=18 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

106.50 90 180 90 
73 (a)              

82 (b) 
73 

5SWBP 

H=16 

16" CIDH 

106.50 

90 180 90 

73 (a)           

84 (b) 
73 

109.50 
76 (a)              

87 (b) 
76 

H=14 

107.75 
74 (a)           

87 (b) 
74 

109.75 
76 (a)              

87 (b) 
76 

Over 

LACFCD 

54” RCP 

107.25 
74 (a)           

87 (b) 
74 

H=12 

109.00 
76 (a)              

87 (b) 
76 

110.00 
77 (a)              

88 (b) 
77 

H=10 110.00 
77 (a)              

88 (b) 
77 

5SWBP 

H=18 

PS/PC 

Conc. Piles 

ALT. "X" 

T=14” 

110.50 

90 180 90 

77 (a)              

86 (b) 77 

H=20 110.00 
77 (a)              

86 (b) 77 

H=24 109.75 
76 (a)              

85 (b) 
76 

1SWBP 

H=26 109.50 
76 (a)              

85 (b) 
76 

H=28 

109.25 
76 (a)              

85 (b) 
76 

110.25 
77 (a)              

86 (b) 77 

H=30 
109.75 

110.75 

76 (a)              

85 (b) 
76 

General Notes for Tables 7 to 16:   

1) Design Tip elevations are controlled by (a) Compression; (b) Tension. 

2) The CIDH Specified Tip Elevation shall not be raised 

3) The Specified Tip Elevation for driven PS/PC concrete piles shall not be raised above the design Tip elevation for Tension load. 

4) PS/PC concrete pile Alt. (“X”; T=14”) are being used for lateral load requirements and shall not be substituted. 

5) LACFCD= Los Angeles county Flood Control Drain. 
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10.0 Notes to Designer 
 

1. PS/PC driven concrete piles Alt “X”, T=14” (Class 200 driven to Class 90) is structure 

design’s request and is due to Lateral demand.  

 

2. CIDH pile capacities were calculated using shaft for windows, V5.0 by ENSOFT Inc. 

 

3. Driven pre-stressed precast concrete pile capacities were calculated using driven pile program 

V1.2. 

 

4. The recommendations contained in this report are based on specific project information that 

has been provided by OBDS-Branch 21. If any conceptual changes are made during final 

project design, OGDS1-Branch C should review those changes to determine if these 

foundation recommendations are still applicable. 

 

11.0 Construction Considerations 
 

1. The contractor should monitor adjacent properties for vibrations to prevent damage due to pile 

driving, and take necessary precaution to minimize the impact. 

 

2. Pile should be driven to the specified tip elevation and bearing value checked with the pile-

driving formula given in Section 49-1.08. 

 

3. Piles close to the 78” Dia. Los Angeles County Flood Control Drain pipe (LACFD), located 

between RW LOL STA 20+80.00 and 21+60.00, should be driven in oversized predrilled 

holes to 5 ft below the invert according to Standard Specification 49-1.06. Pre-drilling is 

performed to prevent damage to LACFD pipe from excessive vibration. However, there is a 

likelihood of caving and sloughing of the hole sidewall. Temporary casings or other methods 

may be necessary to prevent caving and sloughing.  

 

4. If the minimum required bearing is not obtained at the specified pile tip elevation, driving of 

the remaining piles should be stopped a few inches above the specified tip elevation, and be 

driven to tip after a minimum set-up period of 24 hours. 

 

5. Ground water is not anticipated during drilling and construction of CIDH piles. 

 

6. Moderate to minor caving and sloughing should be expected during construction of the CIDH 

piles. Temporary casing or other suitable methods may be considered to prevent caving during 

construction of CIDH piles. 
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7. Free water shall not be allowed to stand in any excavations. If excava

minimum 6 inches of soil shall be removed and replaced 

Specifications. If materials are 

may be necessary. The bottom of CIDH pile excavations should be cleaned of loose debris 

before placing concrete. 

 

If you have any questions, please contact Amare Tsegie

(213) 620-2149. 

 

 

 

Prepared by:  Date: 12/13/2011

     

 

 

 

 

 
Amare Tsegie, P.E.                                      
Transportation Engineer  
Office of Geotechnical Design South 1
Branch C    
 

 

 

 

 

 

 

 

 

 

 
Faramarz. Gerami, C.E.G. 
Engineering Geologist 
Office of Geotechnical Design South 1
Branch C 
 

c.   

Structure Construction RE. Pending File (

District Project Manager-Syed Huq (Electronic File)

District Material Engineer-Kirstin Stahl (Electronic File)

Structural Design – Jose Higareda (Electronic File)

GS Corporate- Shira Rajendra (Elecrobnic File)

GS File Room (GS_File_room@dot.ca.gov
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Free water shall not be allowed to stand in any excavations. If excavations become flooded, a 

6 inches of soil shall be removed and replaced with compacted material 

Specifications. If materials are disturbed to a further extent, more removal and rep

ottom of CIDH pile excavations should be cleaned of loose debris 

If you have any questions, please contact Amare Tsegie at (213) 620-2133 or Faramarz Gerami at 

12/13/2011  Reviewed by:  Date:

   

Amare Tsegie, P.E.                                       Chi-Tseng Ted Liu, Ph.D., P.E., G.E.
  Senior Transportation Engineer

Office of Geotechnical Design South 1  Office of Geotechnical Design South 1
  Branch C 

Office of Geotechnical Design South 1 

Pending File (RE_Pending_File@dot.ca.gov 

Syed Huq (Electronic File) 

Kirstin Stahl (Electronic File) 

Jose Higareda (Electronic File) 

(Elecrobnic File) 

GS_File_room@dot.ca.gov) 

port For  

Sound Walls 220, 221, 231, 250,  
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Date: 12/13/2011 

Tseng Ted Liu, Ph.D., P.E., G.E. 
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Office of Geotechnical Design South 1 
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Introduction 
 
This report presents the foundation recommendations for the proposed Imperial HWY UC Bridge 
No. 53-3061 which will replace the existing Imperial HWY UC Bridge No. 53-0593. Email 
attachments of bridge and wall foundation design loads, and latest downloaded pdf of Structure 
Plans including retaining wall at abutments with various revision dates were received from Mr. 
Jose Higareda on August 21, 2011 (bridge and wall design loads), and November 23, 2011, 
respectively.    
 
1.0  Scope of Work 
 
This report supersedes the Preliminary Foundation Report for Imperial HWY UC (Replace) dated 
January 6, 2011. A review of the following resources provided information for the foundation 
evaluation and site condition. 
 
♦ Recent sampled borings completed by Caltrans in 2011, for the proposed Imperial HWY UC 

Bridge No. 53-3061. 
 
♦ “As Built” Log of Test Borings for original Imperial HWY UC Bridge No. 53-0593, dated 

October 27, 1952, median widening in March 1, 1957, and “As Built” file maintained in Los 
Angeles Office.  
 

♦ General Plans (2 sheets) revised 10-11-11 & 6-13-11, Foundation Plans (2 sheets) revised 10-
3-11, abutments, wingwalls and bent layouts and details, retaining wall details with revision 
dates of between 7-28-11 to 11-21-11, design loads and alternative pile types for bridge and 
retaining walls (received 8-21-11). 
 

♦ Develop geologic profiles, geotechnical recommendations and engineering parameters for 
design and construction of the bridge and retaining wall foundations. 
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♦ Present the results of investigations and interpretation of subsurface soil, and preparation of 
this report in accordance with Caltrans “Guidelines for Structures Foundation Reports, Version 
2.0” Dec. 2009, and “Foundation Report Preparation for Bridge Foundations” Dec. 2009. 

 
2.0  Project Description 

 
The I-5 Corridor Improvement project proposes to reconstruct the I-5 freeway including bridge 
replacements, retaining walls and sound walls, between Los Angeles/Orange County line to the 
north of I-605, crossing cities of Norwalk, Santa Fe Springs and unincorporated cities. 
Replacement of the existing Imperial HWY UC  is part of the Segment 4 of I-5 Corridor 
Improvement in the City of Norwalk, which covers an area from north of Silver Bow POC (PM 
4.0) to south of Orr and Day OH (PM 6.0). Segment 4 encompasses one new structure (Imperial 
HWY Off-Ramp # 53-3071K), three bridge replacements (San Antonio Drive UC #53-3060, 
Imperial HWY UC #53-3061 and Pioneer Blvd. UC #53-3062), and approximately 17960 ft of 
sound walls and different types of retaining walls with and without sound walls. All elevations 
referenced in this report are based on 1988 NAVD datum. All elevations on the As-Built Log of 
Test Borings are referenced to the 1929 NGVD. The NGVD ’29 As-Built elevations can be 
converted to NAVD ’88 elevations by adding 2.408 ft to the NGVD ’29 elevations. 
 
3.0  Field Investigation and Testing Program 
 
The site specific field investigation was performed between February and March 2011. The 
investigation included drilling four, 94 mm diameter, wet rotary borings. Caltrans operated drill 
rig models Acker-398 and CME-750 were used at exploratory borings. Soils were continuously 
logged and classified in accordance with the Unified Soil Classification System. Modifications of 
soil descriptions to reflect laboratory test results are presented in the Log of Test Borings. Bulk 
and relatively undisturbed (ring) soil samples were collected for laboratory tests. Ring samples 
were obtained using Modified California split spoon sampler with 2.0 inch inner diameter. In 
addition, soil samples were obtained at 5 foot intervals from Standard Penetration test (SPT) split 
spoon sampler with 1.4 inch inner diameter. Blow counts (SPT N-values) were performed at 5 foot 
intervals in accordance with ASTM Test Method D1586-84 using a 1.4 inch sampler with a 140 lb 
safety hammer dropped 30 inches. An electronic file of the new Log of Test Borings along with 
As-Built Log of Test Borings will be sent to Designer from URS Corporation drafting for 
inclusion in the contract plans. 
  
4.0  Laboratory Testing Program 
 
Selected representative soil samples were sent to Caltrans’ laboratories in Los Angeles and 
Sacramento for testing to obtain or derive relevant physical and engineering soil properties. All 
laboratory tests were performed in general accordance with California Test Methods (CTM) or 
American Society for Testing and Materials (ASTM) Standards. In situ moisture content and total 
unit weight test results are shown on the Log of Test Boring sheets. The summarized laboratory 
tests data are shown in Table 1. 
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Table 1. Summary of Laboratory Tests 
Testing Type ASTM/CTM Designation Testing Purpose 

Mechanical Analysis CTM 202, 203 Soil Classification 
Atterberg CTM 204 Soil Classification 
Corrosion CTM 417, 422, 532 Corrosion Potential 

Direct Shear ASTM D3080 Shear Strength 
Unconfined Compression ASTM D2166 Compression Strength 

 
5.0 Site Geology and Subsurface conditions 
 
The entire project is located within the Los Angeles Basin with physiographic of a lowland coastal 
plain. It is bounded on the east and southeast by the Santa Ana Mountains and San Joaquin Hills 
and on the north by the Santa Monica and San Gabriel Mountains. The bridge site is situated in a 
relatively flat southwest sloping Holocene to Late Pleistocene alluvial fan and valley deposits 
consisting of mostly poorly consolidated clay, sandy silt, sand, gravel and cobbles (California 
Geologic Survey 1998). This alluvium was deposited primarily by San Gabriel River floods 
emanating from the mountains and hills to the north of the project site. Depth to rock-like material 
is estimated to be greater than 400 feet. Based on information from the 2011 site investigation, 
different soil units are encountered at the proposed bridge supports, as characterized below. 
 
Boring R-11-033 (Abut. 1R): Surface to approx. elevation +85 medium dense silty sand with 
lenses of silt; elevation +85 to +75 medium dense to dense fine sand; elevation +75 to +60 
medium dense to dense well graded sand with silt and gravel; elevation +60 to +50 very stiff silt 
with interlayer of very dense fine sand; elevation +50 to +44 medium dense to very dense fine to 
medium sand; elevation +44 to +26 stiff lean clay and very stiff silt with lenses of fine sand; 
elevation +26 to +15 dense to very dense fine to coarse sand; elevation +15 to +4 (max. boring 
depth) interbeds of stiff to very stiff silty clay and silt and dense to very dense medium sand. 
 
Boring R-11-013 (Abut. 1L): Surface to approx. elevation +96 loose fine sand; elevation +96 to 
+71 stiff to very stiff sandy silt with interbed (5 ft thick) of dense fine and medium sand; elevation 
+71 to +62  dense well graded sand with gravel; elevation +62 to +52 stiff silt; elevation +52 to 
+42 very dense fine to coarse sand; elevation +42 to +33 stiff sandy silt; elevation +33 to +23 very 
dense to dense fine sand: elevation +23 to +9 interbeds of hard to very stiff sandy silt, elastic silt 
and dense fine sand; elevation +9 to +5 (max. boring depth) very dense fine and medium sand. 
 
Boring R-11-034 (Abut. 3R): Surface to approx. elevation +98 medium stiff sandy silt; elevation 
+98 to +88 medium dense silty sand; elevation +88 to +74 medium dense to dense fine and 
medium sand; elevation +74 to +70 medium dense silty sand with gravel; elevation +70 to +63 
dense fine and medium sand with silt; elevation +63 to +55 stiff to hard silt and sandy silt; 
elevation +55 to +38 dense fine and medium sand with interbed of dense silty sand; elevation +38 
to +30 stiff sandy silt; elevation +30 to +14 very dense medium sand; elevation +14 to +9 stiff silt; 
elevation +9 to -23 dense to very dense medium sand and silty sand; elevation -23 to -38 (max. 
boring depth) very stiff to soft sandy silt and silt with interbed of dense silty sand. 
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Boring R-11-014 (Abut. 3L): Surface to approx. elevation +103 loose well graded sand with 
gravel; elevation +103 to +93 interbeds of stiff to very stiff sandy silt and lean clay; elevation +93 
to +78 medium dense fine and medium sand with interbed of (6 ft thick) soft sandy silt; elevation 
+78 to +54 stiff to very stiff sandy silt and silt with interbed of (5 ft thick) very dense well graded 
sand with silt and gravel; +54 to +32 very dense and medium dense fine and medium sand with 
interbed of (4 ft thick) stiff silt; elevation +32 to +8 dense and medium dense non-plastic silt with 
interbed of (7 ft thick) very dense fine sand with gravel; elevation +8 to -2 very dense fine and 
medium sand; elevation -2 to -15 (max. boring depth) dense and very dense well graded sand with 
gravel with interbed of (3 ft thick) very stiff sandy silt.   
 
5.1 Groundwater 
 
Static groundwater was measured in recent borings as presented in Table 2. The As Built Log of 
Test Borings for the existing bridge indicate that groundwater was not encountered during the 
1953 (original structure) and 1957 (widening) investigations. The reason for absence of 
groundwater in As Built borings is that they were terminated above water level (the deepest boring 
was drilled to approx. current adjusted elevation of +35.5). It should be noted that groundwater 
levels could fluctuate with the change of season and other factors. According to preliminary 
groundwater data evaluation (September 24, 2009) provided by Caltrans Hazardous Waste 
Branch, South Region, there is no groundwater contamination plume in the Segment 4 area. 

 
Table 2. Recent Groundwater Information 

Support 
Location Boring No. Depth to Groundwater 

(Below Ground Surface) 
Groundwater 

Surface Elevation 
Date of Water 
Measurement 

Abut. 1R R-11-033 86.2 ft 19.1 ft 4-4-2011 
Abut. 3R R-11-034 89.2 ft 18.8 ft 3-16-2011 

 
6.0 Corrosion Evaluation 
  
Composite soil samples taken from recent exploratory borings at different intervals were sent to 
District 7 laboratory for corrosion testing. The test results indicate a non-corrosive environment at 
the proposed bridge site. Normal construction material and design are advised. Refer to Table 3 
for specific test results. 
 

Table 3. Corrosion Test Summary 
Boring 

No. 
Depth 

Interval (ft) 
SIC 

Number 
Minimum Resistivity 

(Ohm-Cm) pH Chloride 
Content (ppm) 

Sulfate 
 Content (ppm) 

R-11-013 
0.0-50.0 

N/A 

1900 8.20 

N/A N/A 
50.0-101.5 2400 8.41 

R-11-034 
0.0-50.0 1900 8.12 

50.0-135.0 4700 8.75 
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Note: It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE walls) that if the 
minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 5.5, the sample is 
considered noncorrosive. Caltrans currently considers a site to be corrosive to foundation elements if one or 
more of the following conditions exist for representative soil and/or water samples taken at the site. Chloride 
concentration is greater or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the 
pH is 5.5 or less. 

 
7.0 Seismic Recommendations 
 
The proposed bridge site is not within an Alquist-Priolo Earthquake Fault Zone.  An analysis was 
performed to develop and recommend ground motion parameters for the seismic design of the 
above referenced bridge structure. This analysis was performed in accordance with requirements 
specified in Appendix B of the Caltrans’ 2009 Seismic Design Criteria (SDC, Version 1.5, August 
2009) and utilizing the “Caltrans ARS Online” and other tools available at the internet sites. The 
average shear wave velocity (Vs30) for the upper 100 feet of the subsurface profile was estimated 
to be about 240.0 m/sec (778 ft/sec) based on recent field investigation. The closest fault to the site 
is the Puente Hills Thrust Fault oriented as a low angle north dipping thrust fault approximately 
0.81 miles north of the site. The significant faults and fault zones are summarized in Table 4. 
 

Table 4. Summary of Faults 
Fault Name Type Mmax RX RJB RRUP PGA 

Puente Hills Blind Thrust R 7.3 0.81 mile 
(1.3 km) 

0.81 mile 
(1.3 km) 

1.83 mile 
(2.94 km) 0.67 

Elsinore Fault Zone (Whittier 
Section) RLSS 7.6 5.16 mile 

(8.30 km) 
5.16 mile 
(8.30 km) 

5.16 mile 
(8.30 km) 0.40 

New Port Inglewood – Rose 
Canyon Fault Zone RLSS 7.5 9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 0.29 

Upper Elysian Park Blind 
Thrust R 6.4 9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 0.26 

Notes:    RX = Horizontal distance to the fault trace 
RJB = Shortest horizontal distance to the surface projection of the rupture area  

 RRUP = Closest distance to the fault rupture plane 
 RLSS = Right Lateral Strike Slip 
 R = Reverse 
 
The design deterministic as well as the probabilistic acceleration response spectrum (ARS) curves 
developed are shown in Figure 1. The probabilistic ARS curve corresponds to a ground motion 
return period (RP) of 975-year (i.e., 5% probability of exceedance in 50 years). It should be noted 
that the design deterministic ARS curve shown in Figure 1 is due to an earthquake event of 
magnitude M=7.3 and site to fault rupture surface distance of 1.3 Km associated with the Puente 
Hills Blind thrust fault. Since all the site to fault distance measures (e.g., Rrup, Rx and Rjb etc.) used 
in the attenuation relationships utilized in this analysis are within 25 Km, the ARS curves shown 
in Figure 1 include the near fault effects as specified in the Seismic Design Criteria (SDC 2009). 
In addition, the project site being located in the Los Angeles Basin also includes basin effects 
(Z1.0= 695 m and Z2.5=4.45 km).  
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ARS curves were developed according to the Caltrans Geotechnical Services-Design Manual 
(Version 1.0, Aug. 2009). The design Peak Ground Acceleration (PGA) for the project site is 0.7g. 
The design ARS curve is an envelope of deterministic and probabilistic ARS curves (Figure 1).  

 
 
8.0 Liquefaction Potential 
 
Based on current field investigation, the liquefaction potential at the bridge site is low to 
negligible due to absence of shallow groundwater. Accordingly, the potential for seismically 
induced settlement and lateral spreading are also considered to be low. 
 
9.0 As Built Foundation Data 
 
The existing Imperial Hwy UC was built in 1953 and consists of a four span concrete slab, 
supported on driven Concrete Piles. In 1957 the bridge median was widened in which abutment 
foundations were placed during the 1953 construction. The "As Built" foundation data are shown 
in Tables 5 & 6.  
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Figure 1.  Recommended Design Acceleration Response Spectrum (ARS) 
for Imperial HWY UC Bridge No. 53-3061

Damping Ratio = 5%; Vs30 = 240 m/sec
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Table 5. 1953 Original Structure - "As Built" Foundation Data 
Support 
Location Foundation Support Design 

Load 
Bottom of Pile footing 

Elevation (ft) 
Min.Pile Tip 

Elev.  (ft) 
Average Pile 
Tip Elev. (ft) 

Abut. 1 Concrete Pile Alt. "Z" 45 Ton 117.17-117.5 (Lt to Rt) 70.0 69+ 
Bent 2 Concrete Pile Alt."Z" 45 Ton 102.5 70.0 67+ 
Bent 3 Concrete Pile Alt."Z" 45 Ton 102.5 70.0 67+ 
Bent 4 Concrete Pile Alt."Z" 45 Ton 102.5 70.0 67+ 
Abut. 5 Concrete Pile Alt."Z" 45 Ton 114.1-115.1 (Lt to Rt) 70.0 69+ 

 
Table 6. 1957 median widening - "As Built" Foundation Data 

Support 
Location Foundation Support Design 

Load 
Bottom of Pile 

Footing Elev. (ft) 
Specified Pile Tip 

Elev. (ft) 
Average Pile 
Tip Elev. (ft) 

Abut. 1 Concrete Pile Alt. "Z" 45 ton 117.22 70.0 69+ 

Bent 2 CIDH Pile Alt. "V" 45 ton 102.50 68.0 67.24 Lt 
67.88 Rt 

Bent 3 CIDH Pile Alt. "V" 45 ton 102.50 68.0 67.24 Lt 
67.76 Rt 

Bent 4 CIDH Pile Alt. "V" 45 ton 102.50 68.0 67.46 Lt 
67.98 Rt 

Abut. 5 Concrete Pile Alt. "Z" 45 ton 115.37 70.0 69+ 

 
10.0 Foundation Recommendations 
  
The proposed bridge replacement is a two span CIP/PS Box Girder structure with seat type 
abutments and 4.5 ft 9-octagonal columns bent. There is a conflict between existing foundations 
and space restriction to the existing utilities at bent location. Although some of the utilities are 
assumed to be abandoned or relocated, the remaining should be protected, and existing 
foundations should be avoided. The following recommendations are developed by OGDS1 based 
on 1) Log of Test Borings and interpreted subsurface conditions and design parameters established 
through laboratory tests and field data, 2) updated Structure Plans, design loads and alternative 
pile types proposed by OBDS1 as referenced in page 1, and 3) email correspondences and 
personal communications with Mr. Jose Higareda. 
 
10.1 Shallow Foundations 
 
OBDS1 has indicated on wall plans and Foundation Design Data sheet (shown in Table 8) that the 
tail end of the Abutment 3 left wingwall with design heights of 6 to 8 ft will be supported on 
Standard Type 1 wall spread footings. The following recommendations are for Type 1 retaining 
walls with Loading Case I as shown in the 2006 Standard Plans, and are based on design 
information (i.e. wall height, minimum footing width and bottom of footing elevations). Spread 
footing can be used when placed on 95% compacted fill at the listed bottom of the footing 
elevations and minimum footing width. The Gross Allowable soil bearing pressures that may be 
used for design was calculated using Terzaghi’s equation with interpreted soil properties of 95% 
compacted fill, and listed in Table 7.    
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Table 7. Spread Footing Data Table 

Support Location Wall Height (ft) Minimum Footing 
Width (ft) 

Bottom of Footing2 
Elevation (ft) 

ASD1

Gross Allowable Soil 
Bearing Pressure (qall) 

Abut. 3L H = 6 4.25 130.67 2.6 ksf 

Abut. 3L H = 8 5.25 128.67 2.6 ksf 
Notes:   1) Allowable Stress Design (ASD). The Maximum Contact Pressure (qmax) is not to be exceeding 

the recommended Gross Allowable Soil Bearing Pressure (qall). The Ultimate Soil Bearing 
Capacity (qult) will equal or exceed 3 times the recommended Gross Allowable Soil Bearing 
Pressure (qall). 

2)  All footings are to be constructed at or below the elevations listed above in Table 7. 
 
The recommended gross allowable soil bearing pressure to be used for design, listed above in 
Table 7, are based upon the following design criteria: 
 
1. Spread footing locations shall have minimum footing dimensions as specified  in Table 7. 

 
2. All footings are to be positioned such that there will be a minimum horizontal distance of 4 

feet from the near face at top of the footing to the face of the finished slope (Bridge Design 
Specifications 4.4.5.1). 

 
3. All new fill material below the footings to the original ground are to be placed at 95% relative 

compaction. 
 
If the minimum required footing dimensions and/or horizontal embedment depth are reduced or 
the wall heights and/or slopes are increased, OGDS1 should be contacted for re-evaluation.  
 
10.2 Deep Foundations 
 
The pile types proposed by OBDS1, consist of 200 kips HP14x89 at abutments and return walls 
(attached to abutments), 90 kips Alt. X, T=14” PS/PC piles at stand alone retaining walls, plumb, 
84-inch diameter, cast-in-drilled hole (CIDH) Type II pile shafts at bent 2. Based on subsurface 
conditions obtained from recent field investigation, OGDS1 concurs with the feasibility of 
proposed pile types to support the new structure. Pile lengths required to resist the provided loads 
are computed based on Service-I  Limit State load using computer program APILE (Version 4.0) 
at abutments and wingwalls for HP14x89 and Alt. X, T=14” PS/PC concrete piles for retaining 
walls, and Strength Limit State load using computer program SHAFT (Version 5.0) at bent for 
Type II pile shaft. The calculated axial geotechnical capacities of driven piles (HP14x89 & PS/PC) 
are based on skin friction with no end bearing considered due to variable interbeds of granular and 
cohesive soil layers. The calculated axial geotechnical capacities of the CIDH pile shafts are based 
on full skin friction within the soil from one pile diameter below the cut off elevation. End bearing 
was not considered in CIDH piles due to excessive settlement of the piles before mobilizing the 
end bearing and hard to clean out bottom of the pile borings.  
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General Foundation Information and Design Loads for bridge and walls are provided by OBDS1 
and presented in Tables 8, 9 & 10. Recommended design and specified pile tip elevations for 
abutments, retaining walls and bent provided in Tables 11, 12, 13 & 14 are prepared by OGDS1. 
 

Table 8. General Retaining Wall Foundation Information Provided By Structure Design 
Wall 

Location Wall Type Wall Height 
(ft) Support Type  Design Loading 

(kips) 
Bottom of Footing 

Elevation (ft) 

Abut. 1L 1SWBP H = 24 ALT “X”, T=14” PS/PC 90 109.25 

Abut. 1R Return wall N/A HP14x89 200 112.00 

Abut. 3L 

Type 1  
(2006 SPECS) H = 6 

Spread Footing Standard Type 1 
Footing 

130.67 

Type 1 
(2006 SPECS) H = 8 128.67 

1SWBP 

H = 10 
 

ALT “X”, T=14” PS/PC 
 

90 126.50 

H = 12 90 124.50 

H = 14 90 122.25 

Return wall 
STEP 2 N/A 

HP14x89 
200 121.00 

Return wall 
STEP 1 N/A 200 116.50 

Abut. 3R 1SWBP H = 20 ALT “X”, T=14” PS/PC 90 111.50 

 
Table 9. General Bridge Foundation Information Provided By Structure Design 

Support 
Location 

Design 
Method Pile Type  

Finished 
Grade 

Elevation (ft)  

Cut-off 
Elevation  (ft) 

Pile Cap 
Size (ft) Permissible Settlement 

under Service Load (in)* 

Number of 
Piles per 
Support B L 

Abut. 1 WSD HP14x89 115 109 15 251 1 133 

Bent 2 LRFD 84” CIDH 109.5 107 N/A N/A 1 1 

Abut. 3 WSD HP14x89 117 112 15 245 1 129 

 
* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with 
continuous spans or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches 
for single span structures with seat abutments. Different permissible settlement under service loads may be allowed if 
astructural analysis verifies that required level of serviceability is met. 
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Table 10. Bridge Design Loads Provided By Structure Design 

Support 
Location 

Service-1 Limit State (kips) Strength Limit State 
(Controlling Group, kips) 

Extreme Event Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Per 
Support 

Max 
Per Pile 

Per 
Support 

Per 
Support 

Max  
Per Pile 

Per 
Support 

Max  
Per Pile 

Per  
Support 

Max 
   Per Pile 

Per 
Support 

Max  
Per Pile 

Abut 1 16205 172 14508 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 1654 1654 1297 2812 2812 N/A N/A 1864 1864 N/A N/A 

Abut 3 16078 172 14401 N/A N/A N/A N/A N/A N/A N/A N/A 

Table 11. Foundation Recommendations for Abutments 

Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-1 Limit State 
Load (kips) Per Support LRFD Service-1 

Limit State Total 
Load (kips) Per Pile 

(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation (ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 
Total Permanent 

Abut. 1 HP14x89 109 16205 14508 200 400 +48 (a) 
+70 (c) +48 400 

Abut. 3 HP14X89 112 16078 14401 200 400 +46 (a) 
+72 (c) +46 400 

Notes:   1.  Design tip elevations for Abutments are controlled by (a) Compression, (c) Settlement. 
2. The specified tip elevation shall not be raised above the design tip elevations for tension load, lateral load,  

and tolerable settlement. 
 

Table 12. Foundation Recommendations for Bent 

Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 

Service-1 Limit 
State Load (kips) 

Per Support 

Total 
Permissible 

Support 
Settlement  

Required Factored Nominal Resistance 
(kips) Design Tip 

Elevations 
(ft) 

Specified Tip 
Elevation 

(ft) 
Strength Limit Extreme Event 

Comp. 
(Ø=0.7) 

Tension 
(Ø=0.7) 

Comp. 
(Ø= 1) 

Tension 
(Ø= 1) 

Bent 2 84” CIDH 107 1654 1” 2812 0 1864 0 
-2 (a-I) 

+43 (a-II) 
+51 (c) 

-2 

Notes: 1.   Design tip elevations are controlled by: (a-l) Compression (Strength Limit), (a-ll) Compression (Extreme 
Event), (c) Settlement. 

2. The CIDH specified tip elevation shall not be raised. 
 

Table 13. Pile Data Table 
Support 
Location Pile Type 

Nominal Resistance (kips) Design Tip 
Elevations (ft) 

Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) Compression Tension 

Abut. 1 HP14x89 400 0 +48 (a) 
+70 (c) +48 400 

Abut. 1R 
Return wall HP14x89 400 0 +51 (a) +51 400 

Bent 2 84” CIDH 4020 0 -2 (a) 
+51(c)  -2 N/A 

Abut. 3 HP14x89 400 0 +46 (a) 
+72 (c) +46 400 

Abut. 3L Return 
wall Step-1 HP14x89 400 0 +48 (a) +48 400 

Abut. 3L Return 
wall Step-2 HP14x89 400 0 +50 (a) +50 400 
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Notes:  1.  Design tip elevations for Abutments are controlled by (a) Compression, (c) Settlement. 
2.  Design tip elevations for Bent are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load. 
3.  The specified tip elevation shall not be raised above the design tip elevations for tension load, lateral load, 

and tolerable settlement. 
 

Table 14. Retaining Walls Pile Data Table 
Wall 

Location 
Wall 
Type 

Wall 
Height (ft) Support Type  Nominal 

Resistance (kips) 
Design Tip 

Elevations (ft) 
Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) 

Abut. 1L 

1SWBP 

H = 24 

PS/PC conc. piles 
ALT “X”, T=14”  180 

71 (a) 71 

 
180 

 
Abut. 3L 

H = 10 
 

79 (a) 
 

79 H = 12 

H = 14 

Abut. 3R H = 20 75 (a) 75 

Notes:  1.   Design tip elevations are controlled by (a) Compression. 
2. PS/PC concrete piles (ALT “X”, T=14”) used as Class 90, are Structure Design’s alternative due to high  

lateral load requirements and shall not be substituted. 
 

10.3 Approach Fill Earthwork 
 
New embankment fills will be placed on both sides of abutments 1 and 3 for the replacement 
bridge as part of the roadway widening. Calculated elastic settlements of the native soil below the 
new fill material at abutment foundations (wedge fill) and at a distance behind and away from the 
abutments (total fill prism) are shown in Table 15.  
 

Table 15. Elastic Settlement Below Soil Embankment Fill 
Support 
Location 

Approximate   
Fill Height (ft) 

Approximate 
Fill Width (ft) 

Pre-Abutment 
Construction Settlement  

(new soil embankment fill) 

Post Abutment 
Construction Settlement  

(secondary wedge fill) 
Abut. 1R H = 25 58 2.5” 1.7” 
Abut. 1L H = 25 60 3.5” 2.3” 
Abut. 3R H = 28 37 5.5” 3.9” 
Abut. 3L H = 28 75 5.0” 3.4” 

 
Note:  
In order to reduce the above post construction settlement and potential down drag effect on the 
piles and differential settlement effects on the structure, lightweight geosynthetic fill material (i.e. 
geofoam) or lightweight cellular concrete is recommended for the secondary wedge fill. Since the 
pile supported footing may settle less than the adjacent embankment, a continuous vertical joint in 
the lightweight fill may be necessary at the back edge of the bridge footing. 
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As an alternative, shoring at both abutments may be used to preload to the outside edge of the 
footings and eliminate the post construction settlement and the need for light weight material. 
Surcharging could also be used to reduce settlement waiting period.  Bridge construction schedule 
and staging will need to be coordinated with construction of the lightweight fill approach 
embankment (if considered).     
 
11.0 Notes to Designer 

 
1. Design pile tip elevation for lateral load at bent location is to be determined by designer. The 

specified pile tip elevation for each support location is to be controlled by the deepest design 
tip elevation for either compression or lateral loads. Should the design pile tip elevation 
required to meet lateral load demands exceed the specified pile tip elevation given within this 
report, OGDS1 must be contacted for further recommendations. 
 

2. Contractor’s driving system should be examined to verify the driving system is capable of 
installing the proposed piles at abutments and retaining wall, before commencement of pile 
driving. 
 

3. The recommendations contained in this report are based on specific project information that 
has been provided by OBDS1-Branch 15. If any conceptual changes are made during final 
project design, OGDS1-Branch C should review those changes to determine if these 
foundation recommendations are still applicable. 

 
12.0 Construction Considerations 
 
DRIVEN PILES 
    
1. Due to the irregular distribution of soil units, variable and erratic moderate to hard driving 

should be anticipated below elevation +52 to specified pile tip at both abutments. However, at 
Abutment 3L, in addition to above interval, hard driving could also be expected between 
elevations 70 to 63. Subsurface material through which the piles will be driven at different 
support locations are summarized below: 
 
Abut. 1R, surface to elevation 87 dense silty sand with interbed of very stiff silt; 87-80 dense 
fine to medium sand with interbed of medium dense silty sand; 80-65 interbeds of medium 
dense fine to medium sand, well graded sand with gravel, and very stiff silt; 65-55 interbeds of 
dense silty sand, and very stiff silt; 55-pile tip very dense fine and medium sand with interbed 
of very stiff silt. Abut. 1L, surface to elevation 96 loose fine sand; 96-72 stiff to very stiff silt 
with interbeds of dense fine to medium sand; 72-62 dense well graded sand with gravel; 62-52 
stiff silt; 52-pile tip very dense fine to medium sand. Abut. 3R, surface to elevation 98 medium 
stiff silt; 98-83 interbeds of medium dense silty and fine to medium sand; 83-63 dense fine to 
medium sand with interbed of medium dense silty sand; 63-55 stiff to hard silt; 55-pile tip 
dense to very dense fine to medium sand. 
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Abut 3L, surface to elevation 70 soft to very soft silt and clay and interbeds of medium dense 
fine to medium sand; 70-63 very dense well graded sand with gravel; 63-54 stiff to very stiff 
silt; 54-pilt tip very dense fine to medium sand. 
 

2. Subsurface characterization is based on the borings performed at particular accessible 
locations. Subsurface conditions between borings are interpolated between those points. 
Therefore, if conditions encountered during construction, excavation, or pile driving/drilling, 
are different than those assumed in the foundation design, OGDS1 should be notified to 
evaluate the impact on current recommendations and make appropriate modifications, if 
required.  
 

3. Splicing or lugging of the steel piles may be needed if bearing is not achieved at the specified 
tip elevation. With approval of Structure Representative, any driven pile (steel or concrete) 
achieving refusal within 4.0 feet or less above specified pile tip elevation may be considered 
satisfactory.  

 
4. If minimum required bearing (any pile type) is not obtained at specified pile tip elevation 

(SPTE) in the first pile of the pile group, the second pile should be stopped 1-foot above the 
SPTE. After a set-up period of 24 hours, re-strike the same pile and stop 6 inch above the 
SPTE and review the re-strike pile resistance. If pile bearing is adequate then drive to the 
recommended pile tip. If bearing is not adequate from the first re-strike then a 2-week set-up 
period is recommended before driving to SPTE and verifying the pile capacity.  

 
5. At times, steel piles may not attain minimum bearing at specified tip elevation, even after re-

driving. When this situation arises the only option is to splice on additional pile length and 
continue driving to a point where the nominal resistance is achieved, or alternatively lug the 
piles in order to increase resistance at specified pile tip. OGDS1 should be consulted to 
confirm the selected method.   

 
6. The designer should identify on the plans, removal limits of the existing bridge structures and 

supporting elements (i.e. footings, piles). In general, all members of existing structures should 
be removed to a minimum of 3 feet below intended finish grade. If existing structure members 
are interfering with new construction, they should be removed in their entirety. When choosing 
to abandon or remove an existing foundation such as a pile cap, considerations should be given 
to the effect that the removal would have on any adjacent utilities. The designer may choose to 
abandon such elements but should consider potential interference with future planned work 
such as utility installation. Structure elements that are to remain should not prohibit proper 
compaction or uniform consolidation of new earth fills. The designer’s removal plan should be 
forwarded to OGDS1 for concurrence. The Structure Representative should adjust proposed 
pile locations when necessary to avoid encountering abandoned piles. If a proposed pile needs 
to be relocated, the Structure Representative should consult with OBDS1 and OGDS1 to 
insure adequate foundation design is maintained. 
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7. The contractor should monitor adjacent structures or properties for vibrations to prevent 
potential damage due to pile driving. The contractor should take necessary precautions to 
minimize the impact on adjacent structures or properties.   

 
DRILLED PILES  

 
8. There is a likelihood of minor to moderate caving and/or sloughing of the hole sidewall during 

CIDH pile shaft installation. Caving could happen readily within shallow loose and/or 
saturated sand.  
   

9. Groundwater will be encountered during CIDH pile drilling at all Bent 2 column locations. 
Dewatering and/or slurry displacement construction methods would be necessary for 
Type II pile shafts. 
  

10. If slurry displacement method is used, requirements in Standard Special Provisions 49-310, 
CIDH shall be followed. If temporary casing is used to prevent caving or facilitate dewatering, 
provisions in Section 49-4.03, “Drilled Holes” of the Standard Specifications shall be 
followed. 
 

11. Removal of in place piles at existing Bent 3 columns (column 3 at immediate right and 
columns 4 & 5 at center right of A1-Line) and subsequent drilling of the pile shaft borings, 
could cause excessive caving and over size holes. Also drilling of pile shafts next to those 
existing columns with no pile removal, could cause the same conditions. Contractor should be 
prepared for slurry back fill or other acceptable methods to Structure Representative and 
OGDS1, then re-drilling and possible shoring for protection of traveled lanes. 

 
12. When casing used for aid of construction joint is left in place as a permanent casing, the 

annular space between the soil and the casing should be properly grouted with a 3-sack cement 
mix. If grouting procedure is not satisfactory, at discretion of the Resident Engineer, 
inspection windows should be cut randomly in the casing to evaluate the integrity of the 
completed grout.  
 

SPREAD FOOTING 
 
13. Quality control should be practiced to ensure that the bottom of the footing excavation is level 

and clear of any loose debris. Should any large rock be found at the bottom of the footing 
excavations, the contractor should be prepared to remove and replace them with granular 
material at 95% relative compaction or lean concrete. 
 

14. Concrete for the spread footings shall be placed neat against the undisturbed soil at the bottom 
of footing excavation. Should the foundation soils at the bottom of the footing excavation be 
disturbed, the disturbed soils shall be re-compacted to 95% relative compaction to a depth of 
1.0 foot prior to placement of the concrete. 
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Appendix 1 – Generalized soil profile and design strength parameters 
 
Abutment 1R 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

109.0-85.0 Silty fine sand (SM) 16 115 32 - 

85.0-60.0 Fine/medium/well 
graded sand (SP/SW) 33 120 35 - 

60.0-49.0 Silt (ML) 49 120 - 3000 

49.0-38.0 Fine/medium sand (SP) 30 120 35 - 

38.0-25.0 Silt (ML)  22 120 - 1000 

25.0-20.0 Fine/medium sand (SP)  51 130 34 - 

20.0-15.0 Well graded sand with 
silt (SW-SM) 93 130 37 - 

15.0-10.0 Silt (ML) 29 120 - 2500 

10.0-3.5 Medium sand (SP) 47 130 36 - 
 
Abutment 1L 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

109.0-98.0 Fine sand (SP) 6 95 28 - 

98.0-92.0 Sandy silt (ML) 20 110 - 3000 

92.0-87.0 Fine/medium sand (SP) 33 120 34 - 

87.0-81.0 Sandy silt (ML) 16 100 - 1500 

81.0-72.0 Sandy silt (ML)  18 100 - 3000 

72.0-63.0 Well graded sand with 
gravel (SW)  38 130 36 - 

63.0-53.0 Silt (ML) 6 85 - 1500 

53.0-42.0 Fine/medium/well 
graded sand (SP/SW) 63 130 36 - 

42.0-34.0 Sandy silt/silt (ML) 30 115 - 1500 

34.0-24.0 Fine sand (SP) 51 130 34 - 

24.0-15.0 Silty/fine sand (SM/SP) 43 130 35 - 

15.0-9.0 Elastic silt (MH) 26 120 - 2500 

9.0-5.0 Fine/medium sand (SP) 92 135 37 - 
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Abutment 3R 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

108.0-99.0 Sandy silt (ML) 6 85 - 500 

99.0-64.0 Silty sand/fine/medium 
sand (SM/SP) 30 120 35 - 

64.0-60.0 Silt (ML) 12 110 - 1500 

60.0-55.0 Sandy silt (ML) 39 120 - 2500 

55.0-44.0 Fine/medium sand (SP)  58 130 36 - 

44.0-38.0 Silty sand/fine/medium 
sand (SM/SP)  48 120 35 - 

38.0-31.0 Sandy silt (ML) 34 120 - 1000 

31.0-14.0 Silty sand/medium sand 
(SM/SP) 77 130 38 - 

14.0-9.0 Silt (ML) 57 125 - 1300 

9.0-(-3.0) Medium sand with silt 
(SP-SM) 44 130 38 - 

(-3.0)-(-17.0) Silty fine/medium sand 
(SM)  90 130 36 - 

(-17.0)-(-24.0) Silty fine/medium sand 
(SM) 40 130 34 - 

(-24.0)-(-32.0) Sandy silt (ML) 54 125 - 3500 

(-32.0)-(-35.0) Silty fine sand (SM) 49 130 34 - 

(-35.0)-(-38.0) Silt (ML) 45 125 - 500 
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Abutment 3L 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

108.0-99.0 Sandy silt (SM) 6 90 - 1500 

99.0-94.0 Sandy lean clay (CL) 12 115 - 3000 

94.0-89.0 Fine/medium sand (SP) 27 120 34 - 

89.0-84.0 Sandy silt (ML) 15 110 - 500 

84.0-79.0 Fine sand (SP)  57 130 34 - 

79.0-74.0 Sandy silt (ML)  9 90 - 3500 

74.0-69.0 Sandy silt (ML) 11 95 - 1000 

69.0-64.0 Well graded sand with 
silt (SW-SM) 60 130 37 - 

64.0-58.0 Silt (ML) 7 90 - 1000 

58.0-54.0 Sandy silt (ML) 33 120 - 2500 

54.0-44.0 Fine/medium sand (SP) 57 130 36 - 

44.0-40.0 Silt (ML) 22 115 - 1500 

40.0-34.0 Fine/medium sand (SP) 24 120 34 - 

34.0-26.0 Non-plastic silt with sand 
(ML) 25 120 30 - 

26.0-19.0 Fine sand with gravel 
(SP) 53 130 35 - 

19.0-10.0 Non-plastic sandy silt 
(ML) 34 125 32 - 

10.0-0.00 Fine/medium sand (SP) 62 130 36 - 

0.00-(-9.0) Well graded sand with 
gravel (SW) 32 130 38 - 

(-9.0)-(-12.0) Sandy silt (ML) 29 120 - 2500 

(-12.0)-(14.0) Well graded sand (SW) 95 135 40 - 
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Introduction 
 
This report presents the foundation recommendations for the proposed new Imperial HWY Off-
Ramp Bridge No. 53-3071K. Email attachments of bridge foundation design loads and Structure 
Plans including parallel retaining wall between abutments 1 of Imperial HWY Off-Ramp and 
Pioneer Blvd. UC, with various revision dates were received from Mr. Anthony Logus on July 29, 
2011 and November 1, 2011, respectively. Also parallel retaining wall’s design load, pile type and 
preliminary plans were emailed by Mr. Jose Higareda on August 29, 2011.   
 
1.0  Scope of Work 
 
This report supersedes the Preliminary Foundation Report for Imperial HWY Off-Ramp dated 
March 15, 2011. A review of the following resources provided information for the foundation 
evaluation and site condition. 
 
♦ Recent sampled borings completed by Caltrans in 2011, for the proposed new Imperial HWY 

Off-Ramp Bridge No. 53-3071K. 
 
♦ General Plan revised 9-13-11, Foundation Plan revised 4-30-11, abutments and bent Layouts 

and details, retaining details with revision dates of between 4-30-11 to 10-5-11, design loads 
and alternative pile types (design data sheet) for new bridge dated 4-20-11 and for parallel 
retaining wall dated 8-29-11. 
 

♦ Develop geologic profiles, geotechnical recommendations and engineering parameters for 
design and construction of the bridge and retaining wall foundations.  

 
♦ Present the results of investigations and interpretation of subsurface soil,  and preparation of 

this report in accordance with Caltrans “Guidelines for Structures Foundation Reports, Version 
2.0” Dec. 2009, and “Foundation Report Preparation for Bridge Foundations” Dec. 2009. 
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2.0  Project Description 
 

The I-5 Corridor Improvement project proposes to reconstruct the I-5 freeway including bridge 
replacements, retaining walls and sound walls, between Los Angeles/Orange County line to the 
north of I-605, crossing cities of Norwalk, Santa Fe Springs and unincorporated cities. 
Construction of new Imperial HWY Off-Ramp is part of the Segment 4 of I-5 Corridor 
Improvement in the City of Norwalk, which covers an area from north of Silver Bow POC (PM 
4.0) to south of Orr and Day OH (PM 6.0). Segment 4 encompasses one new structure (Imperial 
HWY Off-Ramp # 53-3071K), three bridge replacements (San Antonio Drive UC #53-3060, 
Imperial HWY UC #53-3061 and Pioneer Blvd. UC #53-3062), and approximately 17960 ft of 
sound walls and different types of retaining walls with and without sound walls. All elevations 
referenced in this report are based on 1988 NAVD datum.  
 
3.0  Field Investigation and Testing Program 
 
In order to characterize the subsurface conditions and soil profile a site specific field investigation 
consisting of drilling two, 4.5” diameter, wet rotary borings (one shared with Pioneer Blvd. UC) 
was performed in February and March of 2011. At 5 foot intervals, Standard Penetration Tests in 
accordance with ASTM Test Method D1586 were performed using standard 1.4 inch I.D. split 
spoon sampler with a 140 pound hammer dropped 30 inches. At intervals where cohesive soils 
encountered, relatively undisturbed samples were also obtained using 2.0 inch I.D. Modified 
California Sampler. An electronic file of the completed new Log of Test Borings will be sent to 
Designer from URS Corporation drafting for inclusion in Contract Plans.  
 

 4.0 Laboratory Testing 
 
Selected soil samples were retained and submitted to the Caltrans material laboratories in District 
7 and Sacramento for testing. The purpose of the laboratory testing was to aid in evaluating the 
engineering properties of the subsurface materials and to confirm visual classification of the soils. 
Laboratory tests performed include moisture content, dry unit weight, wash sieve analysis, 
Atterberg limits, unconfined compression tests, direct shear, and corrosion tests. All laboratory 
tests were performed in accordance with current ASTM standard procedures and California Test 
Methods. The summarized laboratory test data are shown in Table 1. 
 

Table 1. Summary of Laboratory Tests 
Testing Type ASTM/CTM Designation Testing Purpose 

Mechanical Analysis CTM 202, 203 Soil Classification 
Atterberg Limits CTM 204 Soil Classification 

Corrosion CTM 417, 422, 643 Corrosion Potential 
Unconfined Compression ASTM D2166 Compressive Strength 
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5.0  Site Geology and Subsurface conditions 
 
The entire project is located within the Los Angeles Basin with physiographic of a lowland coastal 
plain. It is bounded on the east and southeast by the Santa Ana Mountains and San Joaquin Hills 
and on the north by the Santa Monica and San Gabriel Mountains. The bridge site is situated in a 
relatively flat southwest sloping with Holocene to Late Pleistocene alluvial fan and valley deposits 
consisting of mostly poorly consolidated clay, sandy silt, sand, gravel and cobbles (California 
Geologic Survey 1998). This alluvium was deposited primarily by San Gabriel River floods 
emanating from the mountains and hills to the north of the project site. Depth to rock-like material 
is estimated to be greater than 400 feet. Based on information from the 2011 site investigation, 
different soil units are encountered at the proposed bridge supports, as characterized below. 
 
Boring R-11-017 (Abut 1): Surface to approx. elevation +88 loose to medium dense SM & SP; 
elevation +88 to +54 medium stiff to very stiff ML with intermittent layer of very dense SW; 
elevation +54 to +18 interbeds of dense to very dense SP & SW; elevation +18 to -2 interbeds of 
very dense/stiff ML & SP; elevation -2 to -33 (max. boring depth) medium dense to dense SM 
with very dense interbed of SP. 
 
Boring R-11-016 (Abut 3): Surface to approx. elevation +89 medium dense SM & SP; elevation 
+89 to +80 Stiff ML & CL; elevation +80 to +55 interbeds of loose to dense/stiff SC, SM, GP & 
CL-ML; +55 to +25 dense to very dense SP; elevation +25 to +10 medium stiff to very stiff MH & 
ML; elevation +10 to -32 (max. boring depth) dense to very dense SM with intermittent layer of 
stiff MH. 
 
Notes:  SW = well graded sand, SP = poorly graded sand, SM = silty sand, SC = clayey sand, GW = well 
graded gravel, GP = poorly graded gravel, ML = silt, MH = elastic silt, CL = lean clay, CL-ML =silty 
clay, bgs = below ground surface  
 
5.1 Groundwater 
 
Groundwater was encountered in recent boring as presented in Table 2. Groundwater level in 
general vicinity fluctuates slightly between elevations 20.8 and 22.2 feet. It should be noted that 
groundwater levels could fluctuate with the change of season and other factors. According to 
preliminary groundwater data evaluation (9-24-09) provided by Caltrans Hazardous Waste 
Branch, South Region, there is no groundwater contamination plume in the Segment 4.  
 

Table 2. Recent Groundwater Information 
Support 
Location Boring No. Depth to Groundwater 

(Below Ground Surface) 
Groundwater 

Surface Elevation 
Date of Water 
Measurement 

All Supports R-11-016 88.2 ft 21.5 ft 7-13-2011 
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6.0 Corrosion Evaluation 
  
Composite soil samples taken from recent exploratory borings at different intervals were sent to 
District 7 laboratory for corrosion testing. The test results indicate a non-corrosive environment at 
the proposed bridge site. Normal construction material and design are advised. Refer to Table 3 
for specific test results. 
 

Table 3. Corrosion Test Summary 
Boring 

No. 
Depth 

Interval (ft) 
SIC 

Number 
Minimum Resistivity 

(Ohm-Cm) pH Chloride 
Content (ppm) 

Sulfate 
 Content (ppm) 

R-11-017 
0.0-50.0 

N/A 
2400 8.34 

N/A N/A 50.0-100.0 2400 7.99 
100.0-141.5 4900 8.82 

Note: It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE walls) that if the 
minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 5.5, the sample is 
considered noncorrosive. Caltrans currently considers a site to be corrosive to foundation elements if one or 
more of the following conditions exist for representative soil and/or water samples taken at the site. Chloride 
concentration is greater or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the 
pH is 5.5 or less. 

 
7.0 Seismic Recommendations 
 
The proposed bridge site is not within an Alquist-Priolo Earthquake Fault Zone.  An analysis was 
performed to develop and recommend ground motion parameters for the seismic design of the 
above referenced bridge structure. This analysis was performed in accordance with requirements 
specified in Appendix B of the Caltrans’ 2009 Seismic Design Criteria (SDC, Version 1.5, August 
2009) and utilizing the “Caltrans ARS Online” and other tools available at the internet sites. The 
average shear wave velocity (Vs30) for the upper 100 feet of the subsurface profile was estimated 
to be about 241.0 m/sec (790 ft/sec) based on recent field investigation. The closest fault to the site 
is the Puente Hills Thrust Fault oriented as a low angle north dipping thrust fault approximately 
0.81 miles north of the site. The significant faults and fault zones are summarized in Table 4. 
 

Table 4. Summary of Faults 
Fault Name Type Mmax RX RJB RRUP PGA 

Puente Hills Blind Thrust R 7.3 0.81 mile 
(1.3 km) 

0.81 mile 
(1.3 km) 

1.83 mile 
(2.94 km) 0.67 

Elsinore Fault Zone (Whittier 
Section) RLSS 7.6 5.16 mile 

(8.30 km) 
5.16 mile 
(8.30 km) 

5.16 mile 
(8.30 km) 0.40 

New Port Inglewood – Rose 
Canyon Fault Zone RLSS 7.5 9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 0.29 

Upper Elysian Park Blind 
Thrust R 6.4 9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 0.26 

Notes:  RX = Horizontal distance to the fault trace 
RJB = Shortest horizontal distance to the surface projection of the rupture area  
RRUP = Closest distance to the fault rupture plane 
RLSS = Right Lateral Strike Slip 
R = Reverse 
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The design deterministic as well as the probabilistic acceleration response spectrum (ARS) curves 
developed are shown in Figure 1. The probabilistic ARS curve corresponds to a ground motion 
return period (RP) of 975-year (i.e., 5% probability of exceedance in 50 years). It should be noted 
that the design deterministic ARS curve shown in Figure 1 is due to an earthquake event of 
magnitude M=7.3 and site to fault rupture surface distance of 1.3 Km associated with the Puente 
Hills Blind thrust fault. Since all the site to fault distance measures (e.g., Rrup, Rx and Rjb etc.) used 
in the attenuation relationships utilized in this analysis are within 25 Km, the ARS curves shown 
in Figure 1 include the near fault effects as specified in the Seismic Design Criteria (SDC 2009). 
In addition, the project site being located in the Los Angeles Basin also includes basin effects 
(Z1.0= 695 m and Z2.5=4.45 km). ARS curves were developed according to the Caltrans 
Geotechnical Services-Design Manual (Version 1.0, Aug. 2009). The design Peak Ground 
Acceleration (PGA) for the project site is 0.7g. The design ARS curve is an envelope of 
deterministic and probabilistic ARS curves (Figure 1).  
 

 
8.0 Liquefaction Potential 
 
Based on current field investigation, the liquefaction potential at the bridge site is low to 
negligible due to absence of shallow groundwater. Accordingly, the potential for seismically 
induced settlement and lateral spreading are also considered to be low. 

  

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 1 2 3 4 5

Sp
ec

tr
al

 A
cc

el
er

at
io

n 
(g

)

Period (sec)

Figure 1.  Recommended Design Acceleration Response Spectrum (ARS) 
for Imperial Off -Ramp Bridge No. 53-3071k

Damping Ratio = 5%; Vs30 = 241 m/sec

Deterministic ARS - Puente Hills Blind 
Thrust
Probabilistic Response Spectrum

Design Response Spectrum



Ms. Traci Menard          Foundation Report For  
December 22, 2011                     Imperial HWY Off-Ramp Br. # 53-3071K  
Page  6          0700001834 (07-215941) 
 
 

“Caltrans improves mobility across California”  

9.0 Foundation Recommendations 
  
The proposed bridge replacement is a two span PC/PS Bulb Tee Girder structure with seat type 
abutments and 4 ft 3-octagonal columns bent. There is a conflict between utilities at abutment 1 
and bent locations; however, utilities are assumed to be abandoned or relocated. The following 
recommendations are developed by OGDS1 based on 1) Log of Test Borings and interpreted 
subsurface conditions and design parameters established through laboratory tests and field data, 2) 
updated Structure Plans, design loads and alternative pile types proposed by OBDS1 as referenced 
in page 1, and 3) email correspondences and personal communications with Mr. Anthony Logus. 
 
9.1 Deep Foundations 
 
The pile types proposed by OBDS1, consist of 200 kips and 163 kips HP14x89 at abutments and 
parallel retaining wall (between abutments 1 of Imperial HWY Off-Ramp and Pioneer Blvd. UC), 
respectively; plumb, 54-inch diameter, cast-in-drilled hole (CIDH) Type I pile shafts at bent 2. 
Based on subsurface conditions obtained from recent field investigation, OGDS1 concurs with the 
feasibility of proposed pile types to support the new structure. Pile lengths required to resist the 
provided loads are computed based on Service-I  Limit State load using computer program APILE 
(Version 4.0) at abutments and retaining wall for HP14x89 piles, and Extreme Event load using 
computer program SHAFT (Version 5.0) at bent for Type I pile shaft. The calculated axial 
geotechnical capacities of driven HP14x89 and CIDH piles are based on skin friction. End bearing 
was not considered in CIDH piles due to excessive settlement of the piles before mobilizing the 
end bearing. End bearing was not considered in driven piles due to variable interbeds of granular 
and cohesive soil layers. General Foundation Information and Design Loads provided by OBDS1 
are presented in Tables 6 and 7, respectively. Recommended design and specified pile tip 
elevations for abutments and bent provided in Tables 8, 9 & 10 are prepared by OGDS1. 
 

Table 6. General Foundation Information Provided By Structure Design 

Support 
Location 

Design 
Method Pile Type  Finished Grade 

Elevation (ft)  
Cut-off 

Elevation (ft) 

Pile Cap Size 
(ft) Permissible 

Settlement under 
Service Load (in)* 

Number of 
Piles per 
Support B L 

Abut. 1 LRFD HP14x89 108.3 100 16 63 1 34 

Bent 2 LRFD 54” CIDH 109.2 102 N/A N/A 1 4 

Abut. 3 LRFD HP14x89 108.4 100 16 85 1 40 

* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with 
continuous spans or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches 
for single span structures with seat abutments. Different permissible settlement under service loads may be allowed if a 
structural analysis verifies that required level of serviceability is met. 
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Table 7. Design Loads Provided By Structure Design 

Support 
Location 

Service-1 Limit State (kips) Strength Limit State 
(Controlling Group, kips) 

Extreme Event Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Per 
Support 

Max 
Per Pile 

Per 
Support 

Per 
Support 

Max  
Per Pile 

Per 
Support 

Max   Per 
Pile 

Per  
Support 

Max 
   Per Pile 

Per 
Support 

Max  
Per Pile 

Abut 1 4552 200 4053 N/A N/A N/A N/A N/A N/A N/A N/A 

Abut. 1 
Ret. wall N/A 163 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 - 700 - 800 800 0 0 1713 1713 850 850 

Abut 3 5914 200 5369 N/A N/A N/A N/A N/A N/A N/A N/A 

 
 

Table 8. Foundation Recommendations For Abutments And Retaining Wall 

Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-1 Limit State 
Load (kips) Per Support LRFD Service-1 

Limit State Total 
Load (kips) Per Pile 

(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation  

(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 

Total Permanent 

Abut. 1 HP14x89 100 4552 4053 200 400 33 (a) 
55 (c) 33 400 

Abut. 1 
Ret. wall HP14x89 100 N/A N/A 163 330 40 (a) 

62 (c) 40 330 

Abut. 3 HP14x89 100 5914 5369 200 400 40 (a) 
62 (c) 40 400 

Notes: 
1. Design tip elevations for Abutments and retaining wall are controlled by (a) Compression, (c) Settlement. 
2. The specified tip elevation shall not be raised above the design tip elevations for tolerable settlement. 

 
 

Table 9. Foundation Recommendations For Bent 

Support 
Location 

Pile 
Type 

Cut-off 
Elevation 

(ft) 

Service-1 Limit 
State Load (kips) 

Per Support 

Total 
Permissible 

Support 
Settlement 

(inches) 

Required Factored Nominal Resistance (kips) 
Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Strength Limit Extreme Event 
Comp. 
(Ø=0.7) 

Tension 
(Ø=0.7) 

Comp. 
(Ø= 1) 

Tension 
(Ø= 1) 

Bent 2 54” 
CIDH 102 700 1” 800 0 1713 850 

36 (a-I) 
22 (a-II) 
48 (b) 
56 (c) 

22 

Notes: 
1. Design tip elevations are controlled by: (a-l) Compression (Strength Limit), (a-ll) Compression (Extreme Event), 

(b) Tension, (c) Settlement. 
2. The CIDH specified tip elevation shall not be raised. 
3. Design tip elevation for Lateral Load is to be provided by Structure Design. 
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Table 10. Pile Data Table 
Location Pile Type Nominal Resistance (kips) Design Tip 

Elevations (ft) 
Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) Compression Tension 

Abut. 1 HP14x89 400 0 33 (a) 
55 (c) 33 400 

Abut. 1 
Ret. wall HP14x89 330 0 40 (a) 

62 (c) 40 330 

Bent 2 54” CIDH 1720 850 
22 (a) 
48 (b) 
56 (c) 

22 N/A 

Abut. 3 HP14x89 400 0 40 (a) 
62 (c) 40 400 

Notes: 
1. Design tip elevations are controlled by (a) Compression, (b) Tension, (c) Settlement. 
2. The specified tip elevation at abutments shall not be raised above the design tip elevations for tolerable 

settlement. 
3. The CIDH specified tip elevation at bent shall not be raised. 
4. Design tip elevation for Lateral Load is to be provided by Structure Design. 
 
9.2 Approach Fill Earthwork 
 
New embankment fills will be placed on both sides of abutments 1 and 3 for the new structure as 
part of the off ramp grade separation, and new embankment fill retained by parallel wall. 
Calculated elastic settlements of the native soil below the new fill material at abutments and 
retaining wall foundations (wedge fill) and at a distance behind and away from the abutments and 
retaining wall (total fill prism) are shown in Table 11.  
 

Table 11. Elastic Settlement Below Soil Embankment Fill 
Support 
Location 

Approximate   
Fill Height (ft) 

Approximate 
Fill Width (ft) 

Pre-Abutment/wall 
Construction Settlement  

(new soil embankment fill) 

Post Abutment/wall 
Construction Settlement  

(secondary wedge fill) 
Abut. 1and 
Ret. wall H = 22 60 4.5” 2.0” 

Abut. 3 H = 22 60 4.0” 1.5” 
Note:  
In order to reduce the above post construction settlement and potential down drag effect on the 
piles and differential settlement effects on the structure (s), lightweight geosynthetic fill material 
(i.e. geofoam) or lightweight cellular concrete is recommended for the secondary wedge fill. Since 
the pile supported footing may settle less than the adjacent embankment, a continuous vertical 
joint in the lightweight fill may be necessary at the back edge of the bridge and wall footings. 
 
As an alternative, shoring at both abutments and retaining wall may be used to preload to the 
outside edge of the footings and eliminate the post construction settlement and the need for light 
weight material. Surcharging could also be used to reduce settlement waiting period.  Bridge and 
wall construction schedule and staging will need to be coordinated with construction of the 
lightweight fill approach embankment (if considered). 
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10.0 Notes to Designer 
 

1. Design pile tip elevation for lateral load at bent location, is to be determined by designer. The 
specified pile tip elevation for each support location is to be controlled by the deepest design 
tip elevation for either compression or lateral loads. Should the design pile tip elevation 
required to meet lateral load demands exceed the specified pile tip elevation given within this 
report, OGDS1 must be contacted for further recommendations. 
 

2. Structure Design has indicated that no isolation casing or construction joint will be used for 
installation of pile shafts at Bent 2 location. However, if construction joint and/or isolation 
casing becomes necessary, OBDS1 should provide elevations to OGDS1 for recalculation of 
design tips since reduced skin friction up to construction joint and no bearing for the isolation 
casing has to be considered. 

 
3. Contractor’s driving system should be examined to verify the driving system is capable of 

installing the proposed piles at abutments and retaining wall, before commencement of pile 
driving. 

 
4. The recommendations contained in this report are based on specific project information that 

has been provided by OBDS1-Branch 15. If any conceptual changes are made during final 
project design, OGDS1-Branch C should review those changes to determine if these 
foundation recommendations are still applicable. 

 
11.0 Construction Considerations 
 
DRIVEN PILES 
    
1. Due to the irregular distribution of soil units, variable and erratic moderate to hard driving 

should be anticipated below elevation 38 to specified pile tip at abutment 1 and retaining wall, 
and below elevation 50 to specified pile tip at abutment 3. Subsurface material through which 
the piles will be driven, include loose to medium dense silty sand and fine to medium sand (to 
elev. 88); medium stiff to very stiff sandy silt with interbed of (8 ft thick) very dense well 
graded sand (to elev. 53); dense silty sand and well graded sand (to elev. 38); then very dense  
fine to medium sand (to pile tip elev.) at abutment 1 and retaining wall southern half of the 
bridge. Material at abutment 3 include medium dense silty sand and fine sand (to elev. 89); 
interbeds of stiff silt and loose silty sand (to elev. 75); dense well graded sand with silt and 
gravel (to elev. 68); stiff silt (to elev. 61); dense silty sand and fine sand (to elev. 50); then 
very dense well graded sand with interbeds of silty sand (to pile tip elevation). 
 

2. Subsurface characterization is based on the borings performed at particular accessible 
locations. Subsurface conditions between borings are interpolated between those points. 
Therefore, if conditions different than those assumed in the foundation design are encountered 
during construction, excavation, or pile driving/drilling, OGDS1 should be notified to evaluate 
the impact on current recommendations and make appropriate modifications, if required. 
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3. Splicing or lugging of the steel piles may be needed if bearing is not achieved at the specified 
tip elevation. With approval of Structure Representative, any driven pile achieving refusal 
within 4.0 feet or less above specified pile tip elevation may be considered satisfactory.  

 
4. If minimum required bearing is not obtained at specified pile tip elevation (SPTE) in the first 

pile of the pile group, the second pile should be stopped 1-foot above the SPTE. After a set-up 
period of 24 hours, re-strike the same pile and stop 6 inch above the SPTE and review the re-
strike pile resistance. If pile bearing is adequate then drive to the recommended pile tip. If 
bearing is not adequate from the first re-strike then a 2-week set-up period is recommended 
before driving to SPTE and verifying the pile capacity.  

 
5. At times, steel piles may not attain minimum bearing at specified tip elevation, even after re-

driving. When this situation arises the only option is to splice on additional pile length and 
continue driving to a point where the nominal resistance is achieved, or alternatively lug the 
piles in order to increase resistance at specified pile tip. OGDS1 should be consulted to 
confirm the selected method.   

 
6. The contractor should monitor adjacent structures or properties for vibrations to prevent 

potential damage due to pile driving. The contractor should take necessary precautions to 
minimize the impact on adjacent structures or properties.   

 
DRILLED PILES  

 
7. There is a likelihood of minor to moderate caving and/or sloughing of the hole sidewall during 

CIDH pile shaft installation. Caving could happen readily within shallow loose and/or 
saturated sand.  
   

8. Groundwater is anticipated to be encountered during CIDH pile drilling. Groundwater surface 
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated on 
the Log of Test Borings depending on the conditions and time of construction. Refer to Log of 
Test Borings for details. Dewatering and/or slurry displacement construction methods may be 
necessary for Type I pile shaft.  

 
9. If slurry displacement method is used, requirements in Standard Special Provisions 49-310, 

CIDH shall be followed. If temporary casing is used to prevent caving or facilitate dewatering, 
provisions in Section 49-4.03, “Drilled Holes” of the Standard Specifications shall be 
followed. 

 
EARTHWORK 
 
10. The new approach fill at abutments is to be constructed in accordance with Sections 19-5.03 

and 19-6.01 of the Standard Specifications and other requirements as directed by the Design 
Engineer. End dumping is not to be permitted. 
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Appendix 1 – Generalized soil profile and design strength parameters 
 
Abutment 1 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

108.0-93.0 Silty fine sand (SM) 8 90 28 - 

93.0-88.0 Fine sand (SP) 26 120 30 - 

88.0-71.0 Sandy silt (ML) 12 95 - 1000 

71.0-63.0 Well graded sand with 
gravel (SW) 63 135 38 - 

63.0-53.0 Silt (ML)  5 90 - 700 

53.0-48.0 Silty fine sand (SM)  38 127 32 - 

48.0-43.0 Well graded sand with 
gravel (SW) 45 130 38 - 

43.0-38.0 Silty fine sand (SM) 45 130 34 - 

38.0-33.0 Fine sand (SP) 62 130 34 - 

33.0-18.0 Well graded sand with 
gravel (SW) 103 140 40 - 

18.0-13.0 Silt (ML)  21 115 - 1500 

13.0-8.0 Fine and medium sand 
(SP) 68 130 36 - 

8.0-3.0 Silt with sand (ML) 16 110 - 1500 

3.0-(-2.0) Fine and medium sand 
(SP) 79 130 36 - 

(-2.0)-(-7.0) Sandy lean clay (CL) 30 120 - 3500 

(-7.0)-(-17.0) Silt (ML) 39 125 - 700 

(-17.0)-(-27.0) Fine and medium sand 
(SP) 87 130 36 - 

(-27.0)-(-30.0) Sandy silt (ML) 49 125 - 3500 

(-30.0)-(-34.0) Fine and medium sand 
(SP) 71 130 36 - 
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Abutment 3 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

109.0-94.0 Silty fine sand (SM) 18 120 30 - 

94.0-89.0 Fine sand (SP) 28 120 32 - 

89.0-77.0 Silt (ML) 8 90 - 1200 

77.0-72.0 Silty fine sand (SM) 27 120 32 - 

72.0-67.0 Well graded sand with 
silt and gravel (SW-SM)  49 135 36 - 

67.0-60.0 Silt with sand (ML)  8 90 - 1000 

60.0-49.0 Silty sand/fine sand 
(SM/SP) 40 130 34 - 

49.0-36.0 Silty sand/fine sand/well 
graded sand(SM/SP/SW) 80 130 36 - 

36.0-26.0 Well graded sand with 
silt and gravel (SW-SM) >100 135 40 - 

26.0-15.0 Lean clay/silt with sand 
(CL/ML) 28 120 - 1500 

15.0-(-1.0) Non-plastic silt/fine sand 
(ML/SP)  54 130 34 - 

(-1.0)-(-9.0) Silty fine and medium 
sand (SM) 44 130 36 - 

(-9.0)-(-18.0) Silt with sand (ML) 23 115 - 1000 

(-18.0)-(-32.0) Silty fine sand (SM) 71 130 34 - 
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Introduction 
 
This report presents the foundation recommendations for the proposed Pioneer Blvd. UC Bridge 
No. 53-3062 which will replace the existing Pioneer Blvd. UC Bridge No. 53-0844. Email 
attachments of foundation design loads and structure plans with various revision dates were 
received from Mr. Anthony Logus (Design Branch 15, Office of Bridge Design South1) on July 
29, 2011 and November 1, 2011, respectively.    
 
1.0  Scope of Work 
 
This report supersedes the Preliminary Foundation Report for Pioneer Blvd. UC (Replace) dated 
March 15, 2011. A review of the following resources provided information for the foundation 
evaluation and site condition. 
 
♦ Recent sampled borings completed by Caltrans in 2011, for the proposed Pioneer Blvd. UC 

(replacement) Bridge No. 53-3062. 
 
♦ “As Built” Log of Test Borings for existing Pioneer Blvd. UC Bridge No. 53-0844, approved 

October 27, 1952 (original structure) and March 4, 1957 (median widening), and “As Built” 
file maintained in Los Angeles Office. 

 
♦ General Plans (sheet Nos. 1 & 2) revised 7-28-11 & 6-27-11, respectively, Foundation Plan 

revised 8-24-11, abutments and bent Layouts and Details with revised dates of between 8-9-11 
to 8-27-11, design loads and alternative pile types (design data sheet) dated 8-27-11. 
 

♦ Develop geologic profiles, geotechnical recommendations and engineering parameters for 
design and construction of the bridge foundations.  

 
♦ Present the results of investigations and interpretation of subsurface soil,  and preparation of 

this report in accordance with Caltrans “Guidelines for Structures Foundation Reports, Version 
2.0” Dec. 2009, and “Foundation Report Preparation for Bridge Foundations” Dec. 2009. 
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2.0  Project Description 
 

The I-5 Corridor Improvement project proposes to reconstruct the I-5 freeway including bridge 
replacements, retaining walls and sound walls, between Los Angeles/Orange County line to the 
north of I-605, crossing cities of Norwalk, Santa Fe Springs and unincorporated cities. 
Replacement of the existing Pioneer Blvd. UC is part of the Segment 4 of I-5 Corridor 
Improvement in the City of Norwalk, which covers an area from north of Silver Bow POC (PM 
4.0) to south of Orr and Day OH (PM 6.0). Segment 4 encompasses one new structure (Imperial 
HWY Off-Ramp # 53-3071K), three bridge replacements (San Antonio Drive UC #53-3060, 
Imperial HWY UC #53-3061 and Pioneer Blvd. UC #53-3062), and approximately 17960 ft of 
sound walls and different types of retaining walls with and without sound walls. All elevations 
referenced in this report are based on 1988 NAVD datum. All elevations on the As-Built Log of 
Test Borings are referenced to the 1929 NGVD. The NGVD ’29 As-Built elevations can be 
converted to NAVD ’88 elevations by adding 2.408 ft to the NGVD ’29 elevations. 
 
3.0  Field Investigation and Testing Program 
 
In order to characterize the subsurface conditions and soil profile a site specific field investigation 
consisting of drilling three, 4.5” diameter, wet rotary borings (and one shared boring with Imperial 
HWY Off ramp) was performed in February 2011. At 5 foot intervals, Standard Penetration Tests 
in accordance with ASTM Test Method D1586 were performed using standard 1.4 inch I.D. split 
spoon sampler with a 140 pound hammer dropped 30 inches. At intervals where cohesive soils 
encountered, relatively undisturbed samples were also obtained using 2.0 inch I.D. Modified 
California Sampler. An electronic file of the completed new Log of Test Borings along with As-
Built Log of Test Borings will be sent to Designer from URS Corporation drafting for inclusion in 
Contract Plans.  
 

 4.0 Laboratory Testing 
 
Selected soil samples were retained and submitted to the Caltrans material laboratories in District 
7 and Sacramento for testing. The purpose of the laboratory testing was to aid in evaluating the 
engineering properties of the subsurface materials and to confirm visual classification of the soils. 
Laboratory tests performed include moisture content, dry unit weight, wash sieve analysis, 
Atterberg limits, unconfined compression tests, direct shear, and corrosion tests.  All laboratory 
tests were performed in accordance with current ASTM standard procedures and California Test 
Methods. The summarized laboratory test data are shown in Table 1. 
 

Table 1. Summary of Laboratory Tests 
Testing Type ASTM/CTM Designation Testing Purpose 

Mechanical Analysis CTM 202, 203 Soil Classification 
Atterberg Limits CTM 204 Soil Classification 

Direct Shear ASTM D3080 Shear Strength 
Corrosion CTM 417, 422, 643 Corrosion Potential 

Unconfined Compression ASTM D2166 Compressive Strength 
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5.0  Site Geology and Subsurface conditions 
 
The entire project is located within the Los Angeles Basin with physiographic of a lowland coastal 
plain. It is bounded on the east and southeast by the Santa Ana Mountains and San Joaquin Hills 
and on the north by the Santa Monica and San Gabriel Mountains. The bridge site is situated in a 
relatively flat southwest sloping with Holocene to Late Pleistocene alluvial fan and valley deposits 
consisting of mostly poorly consolidated clay, sandy silt, sand, gravel and cobbles (California 
Geologic Survey 1998). This alluvium was deposited primarily by San Gabriel River floods 
emanating from the mountains and hills to the north of the project site. Depth to rock-like material 
is estimated to be greater than 400 feet. Based on information from the 2011 site investigation, 
different soil units are encountered at the proposed bridge supports, as characterized below. 
 
Boring R-11-036 (Abut. 1R): Surface to approx. elevation +79 medium dense/stiff interbeds of 
SP & ML with lenses of SM & CL; elevation +79 to +52 medium dense to very dense interbeds of 
SP, SW & GW; elevation +52 to +38 stiff to very stiff ML; elevation +38 to +28 interbeds of very 
dense SP; elevation +28 to +15 interbeds of stiff to very stiff/dense SM, ML & CL; elevation +15 
to +2 interbeds of very dense SP & SW; elevation +2 to -7 stiff ML; elevation -7 to -30 very dense 
SP. Below elevation -30 to -33.5 (maximum boring depth) hard ML. 
 
Boring R-11-015 (Abut. 1L): Surface to approx. elevation +95 medium dense SM; elevation +95 
to +90 dense SP; elevation +90 to +76 medium stiff to very stiff ML with interbed of medium 
dense SM; elevation +76 to -32.5 (maximum boring depth) interbeds of medium dense to very 
dense interbeds of SP & SW with intermittent layers of soft to stiff ML and very dense SM. 
 
Boring R-11-037 (Abut. 3R): Surface to approx. elevation +78 medium dense SM with 
intermittent layers of medium stiff ML; elevation +78 to +54 medium dense to very dense 
interbeds of SW & SP with intermittent layer of medium dense SM; elevation +54 to +38 stiff ML 
with interbeds of medium dense to very dense SM & SP; elevation +38 to +30 very dense SW; 
elevation +30 to +17 medium stiff to very stiff ML with intermittent layer of dense SM; elevation 
+17 to +1 dense to very dense interbeds of SP & SW; elevation +1 to -31.5 (maximum boring 
depth) interbeds of dense to very dense/very stiff to hard SM, SP & CL-ML. 
 
Boring R-11-016 (Abut. 3L): Surface to approx. elevation +89 medium dense SM & SP; 
elevation +89 to +80 stiff ML & CL; elevation +80 to +55 interbeds of loose to dense/stiff SC, 
SM, GP & CL-ML; +55 to +25 dense to very dense SP; elevation +25 to +10 medium stiff to very 
stiff MH & ML; elevation +10 to -32 (maximum boring depth) dense to very dense SM with 
intermittent layer of stiff MH. 
 
Notes:  SW = well graded sand, SP = poorly graded sand, SM = silty sand, SC = clayey sand, GW = well 
graded gravel, GP = poorly graded gravel, ML = silt, MH = elastic silt, CL = lean clay, CL-ML =silty 
clay, bgs = below ground surface  
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5.1 Groundwater 
 
Groundwater was encountered in Recent and As Built borings as presented in Table 2. 
Groundwater level in general vicinity including adjacent Imperial HWY Off Ramp fluctuates 
slightly between elevations 20.8 and 22.2 feet. However, groundwater level has been dropped 
substantially (about 70 ft) since 1950s. It should be noted that groundwater levels could fluctuate 
with the change of season and other factors. According to preliminary groundwater data evaluation 
(9-24-09) provided by Caltrans Hazardous Waste Branch, South Region, there is no groundwater 
contamination plume in the Segment 4.  
 

Table 2. Recent and As Built Groundwater Information 
Support 
Location 

Boring No. Depth to Groundwater 
(Below Ground Surface)  

Groundwater 
Surface Elevation 

Date of Water 
Measurement 

Abut. 1R R-11-036 86.8 ft 21.6 ft 7-5-2011 

Abut. 1L B-4 (As Built) 20.0 ft 86.6 ft 11-22-1950 

R-11-015 88.2 ft 20.8 ft 6-14-2011 
Abut. 3R B-1 (As Built) 18.0 ft 89.5 ft 11-15-1950 

R-11-037 89.5 ft 22.2 ft 4-18-2011 
Abut. 3L B-2 (As Built) 18.7 ft 88.0 ft 11-15-1950 

R-11-016 88.2 ft 21.5 ft 7-13-2011 
Bold = Recent borings and results 
 
6.0 Corrosion Evaluation 
  
Composite soil samples taken from recent exploratory borings at different intervals were sent to 
District 7 laboratory for corrosion testing. The test results indicate a non-corrosive environment at 
the proposed bridge site. Normal construction material and design are advised. Refer to Table 3 
for specific test results. 
 

Table 3. Corrosion Test Summary 
Boring 

No. 
Depth 

Interval (ft) 
SIC 

Number 
Minimum Resistivity 

(Ohm-Cm) pH Chloride 
Content (ppm) 

Sulfate 
 Content (ppm) 

R-11-036 
0.0-70.0 C101142 980 7.97 140 550 

70.0-100.0 N/A 2800 8.38 N/A N/A 
 
Note: It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE walls) that if the 

minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 5.5, the sample is 
considered noncorrosive. Caltrans currently considers a site to be corrosive to foundation elements if one or 
more of the following conditions exist for representative soil and/or water samples taken at the site. Chloride 
concentration is greater or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the 
pH is 5.5 or less. 
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7.0 Seismic Recommendations 
 
The proposed bridge site is not within an Alquist-Priolo Earthquake Fault Zone.  An analysis was 
performed to develop and recommend ground motion parameters for the seismic design of the 
above referenced bridge structure. This analysis was performed in accordance with requirements 
specified in Appendix B of the Caltrans’ 2009 Seismic Design Criteria (SDC, Version 1.5, August 
2009) and utilizing the “Caltrans ARS Online” and other tools available at the internet sites. The 
average shear wave velocity (Vs30) for the upper 100 feet of the subsurface profile was estimated 
to be about 241 m/sec (790 ft/sec) based on recent field investigation. The closest fault to the site 
is the Puente Hills Thrust Fault oriented as a low angle north dipping thrust fault approximately 
0.81 miles north of the site. The significant faults and fault zones are summarized in Table 4. 
 

Table 4. Summary of Faults 
Fault Name Type Mmax RX RJB RRUP PGA 

Puente Hills Blind Thrust R 7.3 0.81 mile 
(1.3 km) 

0.81 mile 
(1.3 km) 

1.83 mile 
(2.94 km) 0.67 

Elsinore Fault Zone 
(Whittier Section) RLSS 7.6 5.16 mile 

(8.30 km) 
5.16 mile 
(8.30 km) 

5.16 mile 
(8.30 km) 0.40 

New Port Inglewood – 
Rose Canyon Fault Zone RLSS 7.5 9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 
9.3 mile 

(15.0 km) 0.29 

Upper Elysian Park 
Blind Thrust R 6.4 9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 
9.34 mile 

(15.04 km) 0.26 
Notes:    RX = Horizontal distance to the fault trace 

RJB = Shortest horizontal distance to the surface projection of the rupture area  
 RRUP = Closest distance to the fault rupture plane 
 RLSS = Right Lateral Strike Slip 
 R = Reverse 
 
The design deterministic as well as the probabilistic acceleration response spectrum (ARS) curves 
developed are shown in Figure 1. The probabilistic ARS curve corresponds to a ground motion 
return period (RP) of 975-year (i.e., 5% probability of exceedance in 50 years). It should be noted 
that the design deterministic ARS curve shown in Figure 1 is due to an earthquake event of 
magnitude M=7.3 and site to fault rupture surface distance of 1.3 Km associated with the Puente 
Hills Blind thrust fault. Since all the site to fault distance measures (e.g., Rrup, Rx and Rjb etc.) used 
in the attenuation relationships utilized in this analysis are within 25 Km, the ARS curves shown 
in Figure 1 include the near fault effects as specified in the Seismic Design Criteria (SDC 2009). 
In addition, the project site being located in the Los Angeles Basin also includes basin effects 
(Z1.0= 695 m and Z2.5=4.45 km). ARS curves were developed according to the Caltrans 
Geotechnical Services-Design Manual (Version 1.0, Aug. 2009). The design Peak Ground 
Acceleration (PGA) for the project site is 0.7g. The design ARS curve is an envelope of 
deterministic and probabilistic ARS curves (Figure 1).  
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8.0 Liquefaction Potential 
 
Based on current field investigation, the liquefaction potential at the bridge site is low to 
negligible due to absence of shallow groundwater. Accordingly, the potential for seismically 
induced settlement and lateral spreading are also considered to be low. 
 
9.0 As Built Foundation Data 
 
The existing Pioneer Blvd. UC was built in 1954 and consists of a four span continuous RC T-
beam with RC bents and open ended seated abutments, supported on cast-in-drilled hole (CIDH) 
piles (Alt. V). In 1958 bridge was widened in the median supported on same pile type and tips; 
however, abutment foundations were placed in 1954 construction. The As Built foundation data 
are shown in Table 5.  
 

Table 5. As Built Foundation Data 
Support 
Location 

Foundation 
Support 

Bottom of Pile 
Footing Elev. 

Min. Pile 
Tip Elev. 

Average Pile 
Tip Elevation 

Specified Pile 
Tip Elevation 

Abut. 1 
45 ton CIDH 
Piles (Alt. V) 

112.18 ft 68.0 ft N/A N/A 
Bents 2, 3, 4 102.0 ft 62.4-64.2 ft 64.7-66.8 ft 65.0 ft 

Abut. 5 121.11 ft 69.0 ft N/A N/A 
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Figure 1.  Recommended Design Acceleration Response Spectrum (ARS) 
for Pioneer Blvd UC Bridge No. 53-3062
Damping Ratio = 5%; Vs30 = 241 m/sec
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10.0 Foundation Recommendations 
  
The proposed bridge replacement is a two span PC/PS Bulb Tee Girder structure with seat type 
abutments and 4.0 ft 21-octagonal columns bent. There is a conflict between existing foundations 
and utilities at abutments and bent locations. Existing utilities are assumed to be abandoned or 
relocated but existing foundations should be avoided. The following recommendations are 
developed by OGDS1 based on 1) Log of Test Borings and interpreted subsurface conditions and 
design parameters established through laboratory tests and field data, 2) updated Structure Plans, 
design loads and alternative pile types proposed by OBDS1 as referenced in page 1, and 3) email 
correspondences and personal communications with Mr. Anthony Logus. 
 
10.1 Deep Foundations 
 
The pile types proposed by OBDS1, consist of 200 kips HP14x89 piles at Abutments; and plumb, 
54-inch diameter, cast-in-drilled hole (CIDH) Type I pile shafts at bent 2. Based on subsurface 
conditions obtained from recent field investigation, OGDS1 concurs with the feasibility of 
proposed pile types to support the bridge replacement. Pile lengths required to resist the provided 
loads are computed based on Service-I Limit State load using computer program APILE (Version 
4.0) at abutments for HP14x89 piles, and Strength Limit State load using computer program 
SHAFT (Version 5.0) at bent 2 for Type I pile shaft. The calculated axial geotechnical capacities 
of driven HP14x89 and CIDH piles are based on skin friction. End bearing was not considered in 
CIDH piles due to excessive settlement of the piles before mobilizing the end bearing. End bearing 
was not considered in driven piles due to variable interbeds of granular and cohesive soil layers. 
General Foundation Information and Design Loads (revised loads and pile types at abutments) 
provided by OBDS1 are presented in Tables 6 and 7, respectively. Recommended design and 
specified pile tip elevations for abutments and bent are prepared by OGDS1 and provided in 
Tables 8, 9 & 10. 
 

Table 6. General Foundation Information Provided By Structure Design 

Support 
Location 

Design 
Method Pile Type  Finished Grade 

Elevation (ft)  

Cut-off 
Elevation 

(ft) 

Pile Cap Size 
(ft) Permissible 

Settlement under 
Service Load (in)* 

Number of 
Piles per 
Support B L 

Abut. 1 LRFD Class 200 108.3 100 16 432 1 227 

Bent 2 LRFD 54” CIDH 109.2 102 N/A N/A 1 21 

Abut. 3 LRFD Class 200 108.4 100 16 445 1 209 

* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with 
continuous spans or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches 
for single span structures with seat abutments. Different permissible settlement under service loads may be allowed if a 
structural analysis verifies that required level of serviceability is met. 
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Table 7. Design Loads Provided By Structure Design 

Support 
Location 

Service-1 Limit State (kips) Strength Limit State 
(Controlling Group, kips) 

Extreme Event Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Per 
Support 

Max 
Per Pile 

Per 
Support 

Per 
Support 

Max  
Per Pile 

Per 
Support 

Max   Per 
Pile 

Per  
Support 

Max 
   Per Pile 

Per 
Support 

Max  
Per Pile 

Abut 1 32808 200 29362 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 - 700 - 900 900 0 0 1550 1550 0 0 

Abut 3 32275 200 28900 N/A N/A N/A N/A N/A N/A N/A N/A 

 
Table 8. Foundation Recommendations For Abutments 

Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-1 Limit State 
Load (kips) Per Support LRFD Service-1 

Limit State Total 
Load (kips) Per Pile 

(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation  

(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 

Total Permanent 

Abut. 1 HP14x89 100 32808 29362 200 400 40 (a) 
68 (c) 40 400 

Abut. 3 HP14x89 100 32275 28900 200 400 40 (a) 
62 (c) 40 400 

 
Notes: 
1. Design tip elevations for Abutments are controlled by (a) Compression, (c) Settlement, (d) Lateral Load. 
2. The specified tip elevation shall not be raised above the design tip elevations for tension, lateral and tolerable 

settlement. 
 

Table 9. Foundation Recommendations For Bent 

Support 
Location 

Pile 
Type 

Cut-off 
Elevation 

(ft) 

Service-1 Limit 
State Load (kips) 

Per Support 

Total 
Permissible 

Support 
Settlement 

(inches) 

Required Factored Nominal Resistance (kips) 
Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Strength Limit Extreme Event 
Comp. 
(Ø=0.7) 

Tension 
(Ø=0.7) 

Comp. 
(Ø= 1) 

Tension 
(Ø= 1) 

Bent 2 54” 
CIDH 102 700 1” 900 0 1550 0 

37 (a-I) 
27 (a-II) 
56 (c) 

27 

 
Notes: 
1. Design tip elevations are controlled by: (a-l) Compression (Strength Limit), (a-ll) Compression (Extreme Event), 

(c) Settlement. 
2. The CIDH specified tip elevation shall not be raised. 
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Table 10. Pile Data Table 
Location Pile Type Nominal Resistance (kips) Design Tip 

Elevations (ft) 
Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) Compression Tension 

Abut. 1 HP14x89 400 0 40 (a) 
68 (c) 40 400 

Bent 2 54” CIDH 1550 0 27 (a) 
58 (c) 27 N/A 

Abut. 3 HP14x89 400 0 40 (a) 
62 (c) 40 400 

 
Notes: 
1. Design tip elevations are controlled by (a) Compression, (c) Settlement. 
2. The specified tip elevation at abutments shall not be raised above the design tip elevations for tolerable 

settlement. 
3. The CIDH specified tip elevation at bent shall not be raised. 
 
10.2 Approach Fill Earthwork 
 
New embankment fills will be placed on both sides of abutments 1 and 3 for the replacement 
bridge as part of the roadway widening. Calculated elastic settlements of the native soil below the 
new fill material at abutment foundations (wedge fill) and at a distance behind and away from the 
abutments (total fill prism) are shown in Table 11.  
 

Table 11. Elastic Settlement Below Soil Embankment Fill 
Support 
Location 

Approximate   
Fill Height (ft) 

Approximate 
Fill Width (ft) 

Pre-Abutment 
Construction Settlement  

(new soil embankment fill) 

Post Abutment 
Construction Settlement  

(secondary wedge fill) 
Abut. 1L H = 25 160 2.0” 1.5” 
Abut. 1R H = 26 90 4.0” 2.5” 
Abut. 3L H = 23 180 2.0” 1.5” 
Abut. 3R H = 23 90 4.0” 2.5” 

 
Note:  
In order to reduce the above post construction settlement and potential down drag effect on the 
piles and differential settlement effects on the structure, lightweight geosynthetic fill material (i.e. 
geofoam) or lightweight cellular concrete is recommended for the secondary wedge fill. Since the 
pile supported footing may settle less than the adjacent embankment, a continuous vertical joint in 
the lightweight fill may be necessary at the back edge of the bridge footing. 
 
As an alternative, shoring at both abutments may be used to preload to the outside edge of the 
footings and eliminate the post construction settlement and the need for light weight material. 
Surcharging could also be used to reduce settlement waiting period.  Bridge construction schedule 
and staging will need to be coordinated with construction of the lightweight fill approach 
embankment (if considered).     
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11.0 Notes to Designer 
 

1. Design pile tip elevation for lateral load at bent location, is to be determined by designer. The 
specified pile tip elevation for each support location is to be controlled by the deepest design 
tip elevation for either compression or lateral loads. Should the design pile tip elevation 
required to meet lateral load demands exceed the specified pile tip elevation given within this 
report, OGDS1 must be contacted for further recommendations. 
 

2. Structure Design has indicated that no isolation casing or construction joint will be used for 
installation of pile shafts at Bent 2 location. However, if construction joint and/or isolation 
casing becomes necessary, OBDS1 should provide elevations to OGDS1 for recalculation of 
design tips since reduced skin friction up to construction joint and no bearing for the isolation 
casing has to be considered. 

 
3. Contractor’s driving system should be examined to verify the driving system is capable of 

installing the proposed piles at abutments and retaining wall, before commencement of pile 
driving. 

 
4. The recommendations contained in this report are based on specific project information that 

has been provided by OBDS1-Branch 15. If any conceptual changes are made during final 
project design, OGDS1-Branch C should review those changes to determine if these 
foundation recommendations are still applicable. 

 
12.0 Construction Considerations 
 
DRIVEN PILES 
    
1. Due to the irregular distribution of soil units, variable and erratic moderate to hard driving 

should be anticipated below elevation 50 to specified pile tip at southern half of the bridge 
(abutments 1L & 3L) and between elevations 70 to 55 at northern half of the bridge 
(abutments 1R & 3R). Subsurface material through which the piles will be driven, include 
medium dense to dense silty sand and fine to coarse sand with interbeds of (10 ft thick) stiff to 
medium stiff silt (to elevation 50); then very dense silty sand and fine to coarse sand (to pile 
tip elevation) at southern half of the bridge. Materials at northern half include (20-30 ft thick) 
stiff to very stiff silt and medium dense to dense silty sand and fine to coarse sand (to elev. 
70); from elevations 70 to 55 very dense fine to coarse sand with occasional gravel; from 
elevation 55 to pile tip stiff to very stiff silt. 
 

2. Subsurface characterization is based on the borings performed at particular accessible 
locations. Subsurface conditions between borings are interpolated between those points. 
Therefore, if conditions encountered during construction, excavation, or pile driving/drilling, 
are different than those assumed in the foundation design, OGDS1 should be notified to 
evaluate the impact on current recommendations and make appropriate modifications, if 
required.  
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3. Splicing of the steel piles may be necessary if bearing is not achieved at the specified tip 
elevation. With approval of Structure Representative, any driven pile achieving refusal within 
4.0 feet or less above the specified pile tip elevation may be considered satisfactory.  

 
4. If minimum required bearing is not obtained at specified pile tip elevation (SPTE) in the first 

pile of the pile group, the second pile should be stopped 1-foot above the SPTE. After a set-up 
period of 24 hours, re-strike the same pile and stop 6 inch above the SPTE and review the re-
strike pile resistance. If pile bearing is adequate then drive to the recommended pile tip. If 
bearing is not adequate from the first re-strike then a 2-week set-up period is recommended 
before driving to SPTE and verifying the pile capacity.  
  

5. At times steel piles may not attain minimum bearing at specified tip elevation, even after re-
driving. When this situation arises, the only option is to splice on additional pile length and 
continue driving to a point where the nominal penetration is achieved, or alternatively lug the 
piles in order to increase resistance at specified pile tip. OGDS1 should be consulted to 
confirm the selected method.  

 
6. The contractor should monitor adjacent structures or properties for vibrations to prevent 

potential damage due to pile driving. The contractor should take necessary precautions to 
minimize the impact on adjacent structures or properties. 

 
7. The designer should identify on the plans, removal limits of the existing bridge structures and 

supporting elements (i.e. footings, piles). In general, all members of existing structures should 
be removed to a minimum of 3 feet below intended finish grade. If existing structure members 
are interfering with new construction, they should be removed in their entirety. When choosing 
to abandon or remove an existing foundation such as a pile cap, considerations should be given 
to the effect that the removal would have on any adjacent utilities. The designer may choose to 
abandon such elements but should consider potential interference with future planned work 
such as utility installation. Structure elements that are to remain should not prohibit proper 
compaction or uniform consolidation of new earth fills. The designer’s removal plan should be 
forwarded to OGDS1 for concurrence. The Structure Representative should adjust proposed 
pile locations when necessary to avoid encountering abandoned piles. If a proposed pile needs 
to be relocated, the Structure Representative should consult with OBDS1 and OGDS1 to 
insure adequate foundation design is maintained. 

 
DRILLED PILES 
  
8. There is a likelihood of minor to moderate caving and/or sloughing of the hole sidewall during 

CIDH pile shaft installation. Caving could happen readily within shallow loose and/or 
saturated sand. 
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9. Groundwater may be encountered during CIDH pile drilling when piles penetrate below 
approximate depth of 85 feet below existing ground surface. Groundwater surface elevation is 
subject to seasonal fluctuations and may occur higher or lower than indicated on the Log of 
Test Borings depending on the conditions and time of construction. Dewatering and/or slurry 
displacement construction methods may be necessary for Type I pile shaft. 

 
10. If slurry displacement method is used, requirements in Standard Special Provisions 49-310, 

CIDH shall be followed. If temporary casing is used to prevent caving or facilitate dewatering, 
provisions in Section 49-4.03, “Drilled Holes” of the Standard Specifications shall be 
followed. 

 
EARTHWORK 
 
11. The new approach fill at abutments are to be constructed in accordance with Sections 19-5.03 

and 19-6.01 of the Standard Specifications and other requirements as directed by the Design 
Engineer. End dumping is not to be permitted. 
 

12. A maximum settlement of up to 4.0 inches in foundation soil is expected due to placement of 
new embankment fill. Most of the settlement will occur during embankment construction. 
Settlement in the fill is expected to be minimal; however, a 30-day fill stabilization is 
recommended before the construction of abutment foundations. The actual settlement period 
will be determined by the structure representative on the basis of settlement data in the field. 
 

13. Shoring at both abutments may be required which can be supported by sheet piles and/or 
soldier piles with or without lagging. However, method of shoring construction is the 
contractor’s responsibility. 

 
14. If Texaco oil and gas lines are not abandoned or relocated at abutment 1 location, they would 

most likely be damaged by pile driving operations. Also settlement due to additional load 
imposed by new embankment fill could cause irreparable damage to the existing utility lines. 
Therefore, if Texaco oil and gas lines are left in place, they should be protected and driven 
piles predrilled to about 8-10 ft below the bottom of the utility lines. 

 
15. In conclusion, the commentary and recommendations in this report should not be considered 

an offering or implying an opinion of, or an approval concerning the foundation design and/or 
method of construction.  
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Appendix 1 – Generalized soil profile and design strength parameters 
 
Abutment 1R 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

108.0-103.0 Fine sand (SP) 10 95 28 - 
103.0-85.0 Sandy silt (ML) 17 110 - 1000 
85.0-75.0 Lean clay (CL) 28 120 - 3000 

75.0-70.0 Well graded sand with 
silt and gravel (SW-SM) 41 125 36 - 

70.0-65.0 Well graded sand with 
silt and gravel (SW-SM)  79 137 38 - 

65.0-54.0 Medium sand (SM)  54 130 36 - 
54.0-38.0 Silt with sand (ML) 29 115 - 1300 

38.0-30.0 Medium, coarse sand 
(SP) 88 137 38 - 

38.0-15.0 Sandy silt (ML) 32 120 - 1500 

15.0-10.0 Medium, coarse sand 
(SP) 58 135 38 - 

10.0-(0.00) Fine, medium sand (SP) 85 130 36 - 
(0.00)-(-7.0) Gravelly silt (ML) 37 120 - 1500 
(-7.0)-(-15.0) Fine, medium sand (SP) 34 120 34 - 

(-15.0)-(-30.0) Fine, medium sand (SP) 99 130 36 - 
(-30.0)-(-33.5) Lean clay (CL) 37 120 - 4000 
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Abutment 1L 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

109.0-99.0 Silty fine sand (SM) 12 110 30 - 

99.0-95.0 Silty fine sand (SM) 26 120 32 - 

95.0-90.0 Medium sand (SP) 38 130 37 - 

90.0-76.0 Sandy silt (ML) 13 110 - 1500 

76.0-71.0 Fine sand (SP)  23 110 32 - 

71.0-66.0 Well graded sand with 
silt and gravel (SW-SM)  40 127 37 - 

66.0-61.0 Silty fine sand (SM) 11 95 30 - 

61.0-56.0 Fine sand (SP) 40 130 34 - 

56.0-46.0 Well graded sand with 
silt (SW-SM) 70 135 36 - 

46.0-36.0 Fine sand (SP) 73 130 34 - 

36.0-31.0 Well graded sand with 
gravel (SW)  86 135 40 - 

31.0-26.0 Fine sand (SP) 40 130 34 - 

26.0-21.0 Well graded sand with 
gravel (SW) 107 140 40 - 

21.0-14.0 Sandy silt (ML) 18 110 - 1000 

14.0-(-3.0) Fine sand (SP) 80 130 34 - 

(-3.0)-(-8.0) Well graded sand (SW) 85 135 37 - 

(-8.0)-(-16.0) Silty/fine sand (SM/SP) 111 130 35 - 

(-16.0)-(-21.0) Well graded sand with 
gravel (SW) 97 140 40 - 

(-21.0)-(-32.5) Fine and medium sand 
(SP) 83 130 36 - 
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Abutment 3R 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

110.0-100.0 Silty fine sand (SM) 13 110 30 - 

100.0-80.0 Sandy silt (ML) 14 110 - 1000 

80.0-75.0 Silty fine sand (SM) 10 95 30 - 

75.0-70.0 Well graded sand with 
silt and gravel (SW-SM) 45 130 37 - 

70.0-66.0 Well graded sand with 
silt and gravel (SW-SM)  86 135 38 - 

66.0-62.0 Sandy silt (ML)  27 115 - 1500 

62.0-52.0 
Fine and medium 

sand/well graded sand 
(SP/SW) 

63 135 38 - 

52.0-42.0 Silt/sandy silt (ML) 26 115 - 1200 

42.0-32.0 
Silty fine sand/well 

graded sand with gravel 
(SM/SW) 

104 135 40 - 

32.0-17.0 Sandy/gravelly silt (ML) 27 120 - 2500 

17.0-(0.00) 
Well graded sand with 

gravel/silty sand/medium 
sand (SW/SM/SP)  

85 135 38 - 

(0.00)-(-6.0) Silt with sand (ML) 48 125 - 4000 

(-6.0)-(-20.0) Fine sand/silty fine sand 
(SP/SM) 29 120 34 - 

(-20.0)-(-25.0) Silty fine sand (SM) 49 130 34 - 

(-25.0)-(-32.0) Sandy lean clay (CL) 39 125 - 4500 
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Abutment 3L 
 
Elevation 

Intervals (ft) Soil Type Average Blow 
Count (N60) 

Total Unit 
Weight (pcf) 

Friction Angle 
(degree) 

Undrained Shear 
Strength (psf) 

109.0-94.0 Silty fine sand (SM) 18 120 30 - 

94.0-89.0 Fine sand (SP) 28 120 32 - 

89.0-77.0 Silt (ML) 8 90 - 1200 

77.0-72.0 Silty fine sand (SM) 27 120 32 - 

72.0-67.0 Well graded sand with 
silt and gravel (SW-SM)  49 135 36 - 

67.0-60.0 Silt with sand (ML)  8 90 - 1000 

60.0-49.0 Silty sand/fine sand 
(SM/SP) 40 130 34 - 

49.0-36.0 Silty sand/fine sand/well 
graded sand(SM/SP/SW) 80 130 36 - 

36.0-26.0 Well graded sand with 
silt and gravel (SW-SM) >100 135 40 - 

26.0-15.0 Lean clay/silt with sand 
(CL/ML) 28 120 - 1500 

15.0-(-1.0) Non-plastic silt/fine sand 
(ML/SP)  54 130 34 - 

(-1.0)-(-9.0) Silty fine and medium 
sand (SM) 44 130 36 - 

(-9.0)-(-18.0) Silt with sand (ML) 23 115 - 1000 

(-18.0)-(-32.0) Silty fine sand (SM) 71 130 34 - 
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Introduction 
 
This report presents the foundation recommendations for the proposed San Antonio Drive UC 
Bridge No. 53-3060 which will replace the existing San Antonio Drive UC Bridge No. 53-0594. 
Foundation design loads and Structure Plans with various revision dates were emailed on August 
31 and September 21, 2011 by Messrs David Muwanes and Tony Skreslet (Design Branch 14, 
Office of Bridge Design South1), respectively.    
 
1.0  Scope of Work 
 
This report supersedes the Preliminary Foundation Report for San Antonio DR UC (Replace) 
dated September 16, 2010. A review of the following resources provided information for the 
foundation evaluation and site condition. 
 
♦ Recent sampled borings completed by Caltrans in 2011, for the proposed San Antonio DR UC 

(replacement) Bridge No. 53-3060. 
 
♦ “As Built” Log of Test Borings for existing San Antonio DR UC Bridge No. 53-0594, dated 

April 1954, widening of the median in February 1958, seismic retrofit in April 1998 and “As 
Built” file maintained in Los Angeles Office. 

 
♦ General Plans (sheet Nos. 1 & 2) revised 9-7-11, Foundation Plan revised 9-8-11, abutment 

Layouts and Details with revised dates of between 8-18-11 to 8-23-11, design loads and 
alternative pile types for bridge and retaining walls (General Foundation Information and 
design data sheet) dated 8-29-11. 
 

♦ Present the results of investigations and interpretation of subsurface soil,  and preparation of 
this report in accordance with Caltrans “Guidelines for Structures Foundation Reports, Version 
2.0” Dec. 2009, and “Foundation Report Preparation for Bridge Foundations” Dec. 2009. 

 
♦ Develop geologic profiles, geotechnical recommendations and engineering parameters for 

design and construction of the bridge foundations. 
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2.0  Project Description 
 

The I-5 Corridor Improvement project proposes to reconstruct the I-5 freeway including bridge 
replacements, retaining walls and sound walls, between Los Angeles/Orange County line to the 
north of I-605, crossing cities of Norwalk, Santa Fe Springs and unincorporated cities. 
Replacement of the existing San Antonio DR. UC. is part of the Segment 4 of I-5 Corridor 
Improvement in the City of Norwalk, which covers an area from north of Silver Bow POC (PM 
4.0) to south of Orr and Day OH (PM 6.0). Segment 4 encompasses one new structure (Imperial 
HWY Off-Ramp # 53-3071K), three bridge replacements (San Antonio Drive UC #53-3060, 
Imperial HWY UC #53-3061 and Pioneer Blvd. UC #53-3062), and approximately 17960 ft of 
sound walls and different types of retaining walls with and without sound walls. All elevations 
referenced in this report are based on 1988 NAVD datum. All elevations on the As-Built Log of 
Test Borings are referenced to the 1929 NGVD. The NGVD ’29 As-Built elevations can be 
converted to NAVD ’88 elevations by adding 2.408 ft to the NGVD ’29 elevations. 
 
3.0  Field Investigation and Testing Program 
 
In order to characterize the subsurface conditions and soil profile, site specific field investigation 
consisting of drilling two, 4.5” diameter, wet rotary borings was performed in March and July of 
2011. At 5 foot intervals, Standard Penetration Tests in accordance with ASTM Test Method 
D1586 were performed using standard 1.4 inch I.D. split spoon sampler with a 140 pound hammer 
dropped 30 inches. At intervals where cohesive soils encountered, relatively undisturbed samples 
were also obtained using 2.0 inch I.D. Modified California Sampler. An electronic file of the 
completed new Log of Test Borings along with As-Built Log of Test Borings will be sent to 
Designer from URS Corporation drafting for inclusion in Contract Plans.  
 
4.0 Laboratory Testing 
 
Selected soil samples were retained and submitted to the Caltrans material laboratories in District 
7 and Sacramento for testing. The purpose of the laboratory testing was to aid in evaluating the 
engineering properties of the subsurface materials and to confirm visual classification of the soils. 
Laboratory tests performed include moisture content, dry unit weight, wash sieve analysis, 
Atterberg limits, unconfined compression tests, direct shear, and corrosion tests.  All laboratory 
tests were performed in accordance with current ASTM standard procedures and California Test 
Methods. The summarized laboratory test data are shown in Table 1. 
 

Table 1. Summary of Laboratory Tests 
Testing Type ASTM/CTM Designation Testing Purpose 

Mechanical Analysis CTM 202, 203 Soil Classification 
Atterberg Limits CTM 204 Soil Classification 

Direct Shear ASTM D3080 Shear Strength 
Corrosion CTM 417, 422, 643 Corrosion Potential 

Unconfined Compression ASTM D2166 Compressive Strength 
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5.0  Site Geology and Subsurface conditions 
 
The entire project is located within the Los Angeles Basin with physiographic of a lowland coastal 
plain. It is bounded on the east and southeast by the Santa Ana Mountains and San Joaquin Hills 
and on the north by the Santa Monica and San Gabriel Mountains. The bridge site is situated in a 
relatively flat southwest sloping with Holocene to Late Pleistocene alluvial fan and valley deposits 
consisting of mostly poorly consolidated clay, sandy silt, sand, gravel and cobbles (California 
Geologic Survey 1998). This alluvium was deposited primarily by San Gabriel River floods 
emanating from the mountains and hills to the north of the project site. Depth to rock-like material 
is estimated to be greater than 400 feet. Based on information from the 2011 site investigation, 
different soil units are encountered at the proposed bridge supports, as characterized below. 
 
Boring R-11-001 (Abut. 1R): Surface to approx. elevation +88 medium dense SP; elevation +88 
to +54 interbeds of stiff to very stiff/dense ML, CL, SM, SP; elevation +54 to +40 very dense SP; 
elevation +40 to +33 dense non-plastic ML; elevation +33 to +13 interbeds of medium stiff to 
hard/dense to very dense ML, SM; elevation +13 to -17 interbeds of very dense SP, SM; elevation 
-17 to -31 medium stiff/very dense ML, CL, SP; elevation -31 to -38.5 (maximum boring depth) 
very dense SM.  
 
Boring R-11-006 (Abut. 1L): Surface to approx. elevation +82 medium stiff ML; elevation +82 
to +77 loose SP; elevation +77 to +67 interbeds of medium stiff to very stiff CL, ML; elevation 
+67 to +53 medium dense SM; elevation +53 to +22 interbeds of dense to very dense SP, SM; 
elevation +22 to +15 interbeds of medium dense/stiff SC, ML: elevation +15 to -39.5 (maximum 
boring depth) very dense SP. 
 
Abut. 2: No boring was drilled at Abut. 2 due to right of way restrictions. Based on as built 
borings it appears to be underlain by sand, silty and clayey sand; silt, sandy and clayey silt.  
 
Notes:  SW = well graded sand, SP = poorly graded sand, SM = silty sand, SC = clayey sand, GW 
= well graded gravel, GP = poorly graded gravel, ML = silt, MH = elastic silt, CL = lean clay, 
CL-ML =silty clay, bgs = below ground surface  
  
5.1 Groundwater 
 
Groundwater was encountered in recent borings as presented in Table 2. However, groundwater 
was not encountered to elevation 39 (maximum boring depth) during 1950 field investigation. It 
should be noted that groundwater levels could fluctuate with the change of season and other 
factors. According to preliminary groundwater data evaluation (9-24-09) provided by Caltrans 
Hazardous Waste Branch, South Region, there is no groundwater contamination plume in the 
Segment 4.  

Table 2. Recent Groundwater Information 
Support 
Location 

Boring No. Depth to Groundwater 
(Below Ground Surface)  

Groundwater 
Surface Elevation 

Date of Water 
Measurement 

Abut. 1L R-11-006 83.0 ft 19.5 ft 7-13-2011 
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6.0 Corrosion Evaluation 
  
Composite soil samples taken from recent exploratory borings at different intervals were sent to 
District 7 laboratory for corrosion testing. The test results indicate a non-corrosive environment at 
the proposed bridge site. Normal construction material and design are advised. Refer to Table 3 
for specific test results. 
 

Table 3. Corrosion Test Summary 
Boring 

No. 
Depth 

Interval (ft) 
SIC 

Number 
Minimum Resistivity 

(Ohm-Cm) pH Chloride 
Content (ppm) 

Sulfate 
 Content (ppm) 

R-11-006 
0.0-50.0 

N/A 
2600 8.27 

N/A N/A 50.0-100.0 3400 8.31 
100.0-141.5 5300 8.82 

Note: It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE walls) that if the 
minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 5.5, the sample is 
considered noncorrosive. Caltrans currently considers a site to be corrosive to foundation elements if one or 
more of the following conditions exist for representative soil and/or water samples taken at the site. Chloride 
concentration is greater or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the 
pH is 5.5 or less. 

 
7.0 Seismic Recommendations 
 
The proposed bridge site is not within an Alquist-Priolo Earthquake Fault Zone.  An analysis was 
performed to develop and recommend ground motion parameters for the seismic design of the 
above referenced bridge structure. This analysis was performed in accordance with requirements 
specified in Appendix B of the Caltrans’ 2009 Seismic Design Criteria (SDC, Version 1.5, August 
2009) and utilizing the “Caltrans ARS Online” and other tools available at the internet sites. The 
average shear wave velocity (Vs30) for the upper 100 feet of the subsurface profile was estimated 
to be about 239 m/sec (784 ft/sec) based on recent field investigation. The closest fault to the site 
is the Puente Hills Thrust Fault oriented as a low angle north dipping thrust fault approximately 
0.81 miles north of the site. The significant faults and fault zones are summarized in Table 4. 
 

Table 4. Summary of Faults 
Fault Name Type Mmax RX RJB RRUP PGA 

Puente Hills Blind Thrust R 7.3 0.81 mile 
(1.3 km) 

0.81 mile 
(1.3 km) 

1.83 mile 
(2.94 km) 

0.67 

Elsinore Fault Zone (Whittier 
Section) 

RLSS 7.6 5.16 mile 
(8.30 km) 

5.16 mile 
(8.30 km) 

5.16 mile 
(8.30 km) 

0.40 

New Port Inglewood – Rose 
Canyon Fault Zone 

RLSS 7.5 9.3 mile 
(15.0 km) 

9.3 mile 
(15.0 km) 

9.3 mile 
(15.0 km) 

0.29 

Upper Elysian Park Blind 
Thrust 

R 6.4 9.34 mile 
(15.04 km) 

9.34 mile 
(15.04 km) 

9.34 mile 
(15.04 km) 

0.26 

Notes:   RX = Horizontal distance to the fault trace 
RJB = Shortest horizontal distance to the surface projection of the rupture area  

 RRUP = Closest distance to the fault rupture plane 
 RLSS = Right Lateral Strike Slip 

R = Reverse 
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The design deterministic as well as the probabilistic acceleration response spectrum (ARS) curves 
developed is shown in Figure 1. The probabilistic ARS curve corresponds to a ground motion 
return period (RP) of 975-year (i.e., 5% probability of exceedance in 50 years). It should be noted 
that the design deterministic ARS curve shown in Figure 1 is due to an earthquake event of 
magnitude M=7.3 and site to fault rupture surface distance of 1.3 Km associated with the Puente 
Hills Blind thrust fault. Since all the site to fault distance measures (e.g., Rrup, Rx and Rjb etc.) used 
in the attenuation relationships utilized in this analysis are within 25 Km, the ARS curves shown 
in Figure 1 include the near fault effects as specified in the Seismic Design Criteria (SDC 2009). 
In addition, the project site being located in the Los Angeles Basin also includes basin effects 
(Z1.0= 695 m and Z2.5=4.45 km). ARS curves were developed according to the Caltrans 
Geotechnical Services-Design Manual (Version 1.0, Aug. 2009). The design Peak Ground 
Acceleration (PGA) for the project site is 0.7g. The design ARS curve is an envelope of 
deterministic and probabilistic ARS curves (Figure 1).  
 

 
 
8.0 Liquefaction Potential 
 
Based on current field investigation, the liquefaction potential at the bridge site is low to 
negligible due to absence of shallow groundwater. Accordingly, the potential for seismically 
induced settlement and lateral spreading are also considered to be low. 
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for San Antonio DR UC  Bridge No. 53-3060
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9.0 As Built Foundation Data 
 
The existing San Antonio Drive UC. was built in 1953 and consists of a three span continuous RC 
T-beam with RC bents and open ended seated abutments, supported on driven steel shell Raymond 
step taper piles (Alt. Z). In 1957, bridge was widened in the median supported on cast-in-drilled 
hole (CIDH) piles at bent locations; however, abutment foundations were placed in 1953 
construction. The As Built foundation data are shown in Tables 5 & 6.  

 
Table 5. 1953 Original Structure, As Built Foundation Data 

Support 
Location Pile Type Design Load Bottom of Pile 

Footing Elevation 
Specified Pile Tip 

Elevation 
Abut. 1 

Steel shell 
(Alt. Z) 45 tons 

111.95 ft 65.0 ft 
Bents 2, 3 95.0 ft 60.0 ft 

Abut. 4 111.48 ft 65.0 ft 
 

Table 6. 1957 Median Widening, As Built Foundation Data 
Support 
Location Pile Type Design Load Bottom of Pile 

Footing Elevation 
Specified Pile Tip 

Elevation 

Bents 2, 3 CIDH 
(Alt. V) 45 tons 95.0 ft  

60.0 ft 
 
10.0 Foundation Recommendations 
  
The proposed bridge replacement is a single span PC/PS Bulb Tee Girder structure with seat type 
abutments. A sound wall will be constructed on top of the southbound side of the bridge. Most of 
the existing utilities in San Antonio Drive are assumed to be kept in place. The following 
recommendations are developed by OGDS1 based on 1) Log of Test Borings and interpreted 
subsurface conditions and design parameters established through laboratory tests and field data, 2) 
updated Structure Plans, design loads and alternative pile types proposed by OBDS1 as referenced 
in page 1, and 3) email correspondences and personal communications with Mr. Tony Skreslet. 
 
10.1 Deep Foundations 
 
The pile types proposed by OBDS1, consist of 200 kips HP14x89 at both abutments; 90 and 140 
kips HP14x89 at Abutment 1R retaining wall. Based on subsurface conditions obtained from 
recent field investigation, OGDS1 concurs with the feasibility of proposed pile types to support 
the bridge replacement. Pile lengths required to resist the provided loads are computed based on 
Service-I Limit State load using computer program APILE (Version 4.0) at abutments and 
retaining walls for HP4x89 piles. The calculated axial geotechnical capacities of driven HP14x89 
piles are based on skin friction. End bearing was not considered due to variable interbeds of 
granular and cohesive soil layers. General Foundation Information and Design Loads provided by 
OBDS1 are presented in Tables 7, 8 & 9. Recommended design and specified pile tip elevations 
for abutments and retaining wall provided in Tables 10, 11 & 12 are prepared by OGDS1. 
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Table 7. Bridge - General Foundation Information Provided By Structure Design 

Support 
Location 

Design 
Method Pile Type  

Bottom of 
Footing 

Elevation (ft)  

Cut-off 
Elevation (ft) 

Pile Cap Size 
(ft) Permissible 

Settlement under 
Service Load (in)* 

Number of 
Piles per 
Support B L 

Abut. 1 LRFD HP14x89 96.50 96.92 15 214.75 2 91 

Abut. 2 LRFD HP14x89 96.50 96.92 15 214.75 2 91 

 
* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with 
continuous spans or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches 
for single span structures with seat abutments. Different permissible settlement under service loads may be allowed if a 
structural analysis verifies that required level of serviceability is met. 

 
Table 8. Retaining Wall - General Foundation Information Provided By Structure Design 

Wall Height (ft) Pile Type  Design Loading 
(kips) 

Bottom of Footing 
Elevation (ft) 

Nominal Resistance (kips) 

Compression Tension 

H = 28 HP14x89 140 96.75 280 140 

H = 22 HP14x89 90 106.00 180 90 

H = 16 HP14x89 90 111.25 180 90 

H = 10 HP14x89 90 117.75 180 90 

 
Table 9. Bridge - Design Loads Provided By Structure Design 

Support 
Location 

Service-1 Limit State (kips) Strength Limit State 
(Controlling Group, kips) 

Extreme Event Limit State  
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Per 
Support 

Max 
Per Pile 

Per 
Support 

Per 
Support 

Max  
Per Pile 

Per 
Support 

Max   Per 
Pile 

Per  
Support 

Max 
   Per Pile 

Per 
Support 

Max  
Per Pile 

Abut. 1 15023 198 13725 N/A N/A N/A N/A N/A N/A N/A N/A 

Abut. 2  15023 198 13725 N/A N/A N/A N/A N/A N/A N/A N/A 

 
Table 10. Foundation Recommendations For Abutments 

Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-1 Limit State 
Load (kips) Per Support LRFD Service-1 

Limit State Total 
Load (kips) Per 

Pile (Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations (ft) 

Specified Tip 
Elevation (ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 

Total Permanent 

Abut. 1 & 2 HP14x89 96.92 15023 13725 200 400 33 (a) 
58 (c) 33 400 
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Table 11. Foundation Recommendations For Abutment 1R Retaining Wall 
Ret. Wall 

Heights (ft) Pile Type 
Bottom of 
Footing 

Elevation (ft) 

LRFD Service-1 Limit State 
Total Load (kips) Per Pile 

(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations (ft) 

Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance 

Required (kips) 

H = 28 

HP14x89 

96.75 140 280 49 (a) 
62 (b) 49 280 

H = 22 106.00 90 180 62 (a) 
74 (b) 62 180 

H = 16 111.25 90 180 67 (a) 
77 (b) 67 180 

H = 10 117.75 90 180 74 (a) 
82 (b) 74 180 

Notes: 
1. Design tip elevations are controlled by (a) Compression, (b) Tension. 
2. The specified tip elevation shall not be raised above the design tip elevation for tolerable settlement. 
 

Table 12. Pile Data Table 
Location Wall Height 

(ft) Pile Type Nominal Resistance (kips) Design Tip 
Elevations (ft) 

Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) Compression Tension 

Abut. 1 & 2 N/A 

 
HP14x89 

 

400 0 33 (a) 
58 (c) 33 400 

Abut. 1R 
Retaining Wall 

H = 28 280 140 49 (a) 
62 (b) 49 280 

H = 22 180 90 62 (a) 
74 (b) 62 180 

H = 16 180 90 67 (a) 
77 (b) 67 180 

H = 10 180 90 74 (a) 
82 (b) 74 180 

Notes:     
1. Design tip elevations for abutments are controlled by (a) Compression, (c) Settlement. 
2. Design tip elevations for retaining wall are controlled by (a) Compression, (b) Tension. 
3. The specified tip elevation shall not be raised above the design tip elevations for tension and tolerable settlement. 
 
10.2 Approach Fill Earthwork 
 
New embankment fills will be placed on both sides of abutments 1 and 3 for the replacement 
bridge as part of the roadway widening. Calculated elastic settlements of the native soil below the 
new fill material at abutment foundations (wedge fill) and at a distance behind and away from the 
abutments (total fill prism) are shown in Table 13.  
 

Table 13. Elastic Settlement Below Soil Embankment Fill 
Support 
Location 

Approximate   Fill 
Height (ft) 

Approximate Fill 
Width (ft) 

Pre-Abutment Construction 
Settlement  

(new soil embankment fill) 

Post Abutment Construction 
Settlement  

(secondary wedge fill) 
Abut. 1L H = 24 112 6.8” 4.0” 
Abut. 1R H = 22 38 2.8” 1.2” 
Abut. 3L H = 25 110 ~7.0” ~4.0” 
Abut. 3R H = 24 43 ~3.0” ~1.5” 
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Note:  
In order to reduce the above post construction settlement and potential down drag effect on the 
piles and differential settlement effects on the structure, lightweight geosynthetic fill material (i.e. 
geofoam) or lightweight cellular concrete is recommended for the secondary wedge fill. Since the 
pile supported footing may settle less than the adjacent embankment, a continuous vertical joint in 
the lightweight fill may be necessary at the back edge of the bridge footing. 
 
As an alternative, shoring at both abutments may be used to preload to the outside edge of the 
footings and eliminate the post construction settlement and the need for light weight material. 
Surcharging could also be used to reduce settlement waiting period.  Bridge construction schedule 
and staging will need to be coordinated with construction of the lightweight fill approach 
embankment (if considered).     
 
11.0 Notes to Designer 

 
1. Contractor’s driving system should be examined to verify the driving system is capable of 

installing the proposed piles at abutments and retaining wall, before commencement of pile 
driving. 
 

2. The recommendations contained in this report are based on specific project information that 
has been provided by OBDS1-Branch 15. If any conceptual changes are made during final 
project design, OGDS1-Branch C should review those changes to determine if these 
foundation recommendations are still applicable. 

 
12.0 Construction Considerations 
 
DRIVEN PILES 
    
1. Due to the intermittent and irregular distribution of dense to very dense soil units, variable and 

erratic moderate to hard driving should be anticipated below elevation +52 to specified pile tip 
at southern half of the bridge (abutments 1L & 2L) and between elevations +54 to +44 at 
northern half of the bridge (abutments 1R & 2R). Subsurface material through which the piles 
will be driven, include medium stiff to very stiff silt and clay with (5 ft thick) interbed of loose 
fine sand (to elev. 67); medium dense to dense silty fine sand (to elev. 52); then dense to very 
dense fine to medium sand and silty sand (to pile tip elev.) at southern half of the bridge. 
Material at northern half include medium dense fine sand (to elev. 88); interbeds of stiff to 
very stiff silt and clay (to elev. 66); interbeds of dense/very stiff fine and medium sand, silty 
sand and silt (to elev. 54); from elev. 54 to 44 very dense fine sand (hard driving); from elev. 
44 to pile tip dense fine sand and non-plastic silt. 
 

2. The contractor should monitor adjacent structures or properties for vibrations to prevent 
potential damage due to pile driving. The contractor should take necessary precautions to 
minimize the impact on adjacent structures or properties.  
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3. Subsurface characterization is based on the borings performed at particular accessible 
locations. Subsurface conditions between borings are interpolated between those points. 
Therefore, if conditions different than those assumed in the foundation design are encountered 
during construction, excavation, or pile driving, OGDS1 should be notified to evaluate the 
impact on current recommendations and make appropriate modifications, if required.  
 

4. Splicing of the steel piles may be necessary if bearing is not achieved at the specified tip 
elevation. With approval of Structure Representative, any driven pile achieving refusal within 
4.0 feet or less above the specified pile tip elevation may be considered satisfactory.      
 

5. If minimum required bearing is not obtained at specified pile tip elevation (SPTE) in the first 
pile of the pile group, the second pile should be stopped 1-foot above the SPTE. After a set-up 
period of 24 hours, re-strike the same pile and stop 6 inch above the SPTE and review the re-
strike pile resistance. If pile bearing is adequate then drive to the recommended pile tip. If 
bearing is not adequate from the first re-strike then a 2-week set-up period is recommended 
before driving to SPTE and verifying the pile capacity.  
  

6. At times steel piles may not attain minimum bearing at specified tip elevation, even after re-
driving. When this situation arises, the only option is to splice on additional pile length and 
continue driving to a point where the nominal penetration is achieved, or alternatively lug the 
piles in order to increase resistance at specified pile tip. OGDS1 should be consulted to 
confirm the selected method.  
  

7. The designer should identify on the plans, removal limits of the existing bridge structures and 
supporting elements (i.e. footings, piles). In general, all members of existing structures should 
be removed to a minimum of 3 feet below intended finish grade. If existing structure members 
are interfering with new construction, they should be removed in their entirety. When choosing 
to abandon or remove an existing foundation such as a pile cap, considerations should be given 
to the effect that the removal would have on any adjacent utilities. The designer may choose to 
abandon such elements but should consider potential interference with future planned work 
such as utility installation. Structure elements that are to remain should not prohibit proper 
compaction or uniform consolidation of new earth fills. The designer’s removal plan should be 
forwarded to OGDS1 for concurrence. The Structure Representative should adjust proposed 
pile locations when necessary to avoid encountering abandoned piles. If a proposed pile needs 
to be relocated, the Structure Representative should consult with OBDS1 and OGDS1 to 
insure adequate foundation design is maintained. 

 
8. Drilling was not performed at Abutment 2 due to access restrictions. It is necessary that one 

boring be drilled at each corner of the Abutment 2 (R & L) early in construction phase 
(at least 30 days before pile driving and prior to pile fabrication) to determine the 
subsurface conditions and verify the parameters assumed in foundation 
recommendations. If subsurface conditions are substantially different than those 
assumed in pile design, modification of pile tips will be required.  
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Appendix 1 – Generalized soil profile and design strength parameters 
 
Abutment 1L 
 

Elevation 
Intervals (ft) Soil Type Average Blow 

Count (N60) 
Total Unit 

Weight (pcf) 
Friction Angle 

(degree) 
Undrained Shear 

Strength (psf) 

102.0-82.0 Silt with sand (ML) 9 90 - 700 

82.0-77.0 Fine sand (SP) 7 95 28 - 

77.0-72.0 Lean clay (CL) 13 120 - 1000 

72.0-67.0 Sandy silt (ML) 16 110 - 2000 

67.0-54.0 Silty fine sand (SM)  31 115 32 - 

54.0-49.0 Fine sand (SP)  41 130 34 - 

49.0-44.0 Medium sand (SP) 68 130 38 - 

44.0-24.0 Silty/fine sand (SM/SP) 46 130 34 - 

24.0-15.0 Sandy silt (ML) 28 115 - 1400 

15.0-5.0 Fine sand (SP) 43 130 34 - 

5.0-(-39.5) Fine and medium sand 
(SP) 71 130 38 - 

 
Abutment 1R 
 

Elevation 
Intervals (ft) Soil Type Average Blow 

Count (N60) 
Total Unit 

Weight (pcf) 
Friction Angle 

(degree) 
Undrained Shear 

Strength (psf) 

104.0-88.0 Fine sand (SP) 16 110 30 - 

88.0-79.0 Silt/clay (ML/CL) 16 115 - 1500 

79.0-74.0 Lean clay (CL) 11 120 - 2500 

74.0-66.0 Silt with sand (ML) 16 110 - 1000 

66.0-59.0 Silty/fine and medium 
sand (SM/SP)  38 130 37 - 

59.0-54.0 Silt with sand (ML)  33 115 - 1400 

54.0-40.0 Fine sand/non-plastic silt 
(SP/ML) 55 125 34 - 

40.0-26.0 Silt (ML) 14 90 - 800 

26.0-15.0 Sandy silt (ML) 34 115 - 1400 

15.0-(-17.0) Silty/fine sand (SM/SP) 69 130 35 - 
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In response to the request on January 23, 2012, the Office of Geotechnical Design South 1 has 

prepared the foundation recommendations for part of sound wall Nos. 250 and 251 due to pre-

drilling requirements over one existing and one new sewer lines over Kalnor Ave. and Paddison 

Ave. respectively. Driving pile operation adjacent to the utilities lines will impact the structural 

integrity of the sewer lines. To avoid inadvertent vibration adjacent to the lines, oversized pre-

drilled holes to 5 ft below the pipe invert according to Standard Specification 49-1.06 are required. 

Tables below present the revised design tip elevations for parts of the Sound walls 250 and 251 

where there are sewers line crossing. It should be mentioned that at the time of writing original 

foundation report, the request to pre-drill adjacent to the sewer lines was not submitted. The 

remainder of the original Foundation Report dated December 13, 2011 is still applicable.  

 

Foundation Recommendation for part of SW 250 Spanning Utility 

Wall 

Type 

Wall 

Height 

Range 

(ft) 

Pile 

Type 

Bottom 

of 

Footing 

Elev. (ft) 

Pre-drill 

Elev.  

(ft) 

Design 

Loading 

(kips) 

Nominal Resistance (kips) 

Design Tip 

Elevation 

(ft) 

Specified 

Tip 

Elevation 

(ft) 
Compression Tension 

5SWBP 

H=24, 

over 

8"dia. 

Sewer 

(Paddison 

Ave. lin) 

PS/PC 

Conc. 

Pile 

ALT. 

"X" 

T=14" 

97.25 85.00 90 180 90 
52 (a) 

63 (b) 
52 

1SWBP 

H=26, 

over 

8"dia. 

Sewer 

(Kalnor 

Ave.) 

PS/PC 

Conc. 

Pile 

ALT. 

"X" 

T=14" 

100.00 87.00 90 180 90 
54 (a) 

65 (b) 
54 

 

 

 

 

 

 

 



Mr. Frank Wei 

March 6, 2012 

Page 2 

 

“Caltrans improves mobility across California”

Foundation Recommendation for 

Wall 

Type 

Wall 

Height 

Range 

(ft) 

Pile Type 

Bottom 

of 

Footing 

Elev. 

(ft)

1SWBP 

H=26, 

over 

8"dia. 

Sewer 

(Paddison 

Ave.) 

PS/PC 

Conc. Pile 

ALT. "X" 

T=14" 

98.75

1SWBP 

H=24, 

over 

8"dia. 

Sewer 

(Kalnor 

Ave.) 

PS/PC 

Conc. Pile 

ALT. "X" 

T=14" 

95.25

 

If you have any questions, please contact Amare Tsegie at (213) 620

(213) 620-2149. 

 

Prepared by:  Date: 

     

 

 
Amare Tsegie, P.E.                                      
Transportation Engineer  
Office of Geotechnical Design South 1
Branch C    
 

 

 

 

 

 

 
Faramarz Gerami, C.E.G. 
Engineering Geologist 
Office of Geotechnical Design South 1
Branch C 
c.   

Structure Construction RE. Pending File (

District Project Manager-Syed Huq (Electronic File)

District Material Engineer-Kirstin Stahl (Electronic File)

Structural Design – Jose Higareda (Electronic File)

GS Corporate- Shira Rajendra (Elecrobnic File)

Revised Foundation Re

Part of Sound Walls,

0700001834 (07-

“Caltrans improves mobility across California”  

Foundation Recommendation for part of SW 251 Spanning Utility

Bottom 

of 

Footing 

Elev. 

(ft) 

Pre-drill 

Elev.  

(ft) 

Design 

Loading 

(kips) 

Nominal Resistance 

(kips) 

Elevation Compression Tension 

98.75 86.00 90 180 90 

95.25 88.00 90 180 90 

If you have any questions, please contact Amare Tsegie at (213) 620-2133 or Faramarz Gerami at 

 03/06/2011  Reviewed by:  Date:

   

Amare Tsegie, P.E.                                       Chi-Tseng Ted Liu, Ph.D., P.E., G.E.
  Senior Transportation Engineer

Office of Geotechnical Design South 1  Office of Geotechnical Design South 1
  Branch C 

Office of Geotechnical Design South 1 

Structure Construction RE. Pending File (RE_Pending_File@dot.ca.gov 

(Electronic File) 

Kirstin Stahl (Electronic File) 

Jose Higareda (Electronic File) 

(Elecrobnic File) 

Foundation Report For  

Sound Walls, 250, 251 

-215941) 

Spanning Utility 

Design 

Tip 

Elevation 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

53 (a) 

64 (b) 
53 

55 (a) 

66 (b) 
55 

2133 or Faramarz Gerami at 

Date: 03/06/2011 

Tseng Ted Liu, Ph.D., P.E., G.E. 
Senior Transportation Engineer 
Office of Geotechnical Design South 1 



To: Structure Design 
1. Design 
2. R.E. Pending File 

3. Specifications & Estimates 

4. File. 

Geotechnical Services 
1. GD- North ; South ; West 

2 GS File Room 

District Project Development 

FOUNDATION REVIEW 

DIVISION OF ENGINEERING SERVICES 
.GEOTECHNICAL SERVICES 

Date: 

Stru.cture Na!Tle 

07 ~ t--lf .., !.X::?~ / 1.{. A.( ( 
District County Route ):Rr'Post 

A-t!. 

District Project Engineer E.A. Number Structure Number 

Foundation Report By: f, ~._v-~.,A. I' . Dated: 1 .,__, ( ~ 1.--/ ( ( 
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General Plan.Dated: 

f"Z"tNo changes. 

(SO) (GS) 
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FOUNDATION CHECKLIST 
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/S 
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District County Route ..km- Post 
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District Project Engineer EA Number Structure Number 
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)~··'No changes. D The following ch(lnges are necessary .. · 

Pile Types and. Design Loads 

Substitution of H Piles For DYes [JNo 

Rev. 

FOUNDATION CHECKLIST 
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Ground Water 
Tremie SealsTrype D Excavation 
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1. Design 
2. R.E. Pending File 
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4. File 
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2 GS File Room 

District Project Development 
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Date: 

Structure NafT)e 
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District Project Engineer EA Number Structure Number 

Foundation Report By: 
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General Plan Dated: 

~ochanges. D The following changes are necessary .. · 

FOUNDATION CHECKLIST 

Pile Types and· Design Loads 

~
JieLengths . . 

-- Predri\ling 
Pile Load Test. 

· Substitution of H Piles For 

. ~ncrete . D Yes D No 
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Foo · g Elevations, Design Loads, and Locations = Fill Surcharge 
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To: Structure Design 
1. Design 
2. RE. Pending File 
3. Specifications &. Estimates 

4. File 

Geotechnical Services 

FOUNDATION REVIEW· 

DIVISION OF ENGINEERING SERVICES 
.GEOTECHNICAL SERVICES 

Date: 

o?- 0 0 :C 
1. GO- North ; South ; West 

2 GS File Room 
District County Route ~ost 

A.;, .. 

District S:3 .. Jo7 t K 
EA Number Structure Number 

Foundation Report By: r:;:: <-/ :.._ ~ Dated: 1 2... ( "- '- ( ( f 
fL. e/. ~<:_-Q_ Reviewed By: ---'~'"""-~_.\..1.-'-J"'~--""';:., . ._.c_ .... =~~,.,__ _________ _ 

General Plan Dated: z ,.,<(/, 
(SO) 

~No changes. D The following changes are necessary .. 

Pile ypes and. Design Loads 

1le Lengths 
Predrilling 
Pile Load Test. 
Substitution of H Piles For DYes D No 

FOUNDATION CHECKLIST 

Eff t of Fills on Abutments and 
8 nts 

ooting Elevations, Design Loads, and Locations __ 111 Surcharge 
Seismic Data Approach Paving Slabs 
Location of Adjacent Structures and Utilities Scour · 

__ Stability of Cuts or Fills Ground Water 
Fill Time Delay Tremie SealsfType D Excavation 

/5 
' Geotechnical Services 

(GS) 
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BATTERY  BACKUP  SYSTEM  CONNECTION DIAGRAMS 
AND  FOUNDATION  DETAILS 

 
 
 
 
 
 
 
 
 
 
 

PROJECT   0700001834 
(EA  07-215941) 
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POLICE PANEL 

I-+- 2"C NIPPLE 

-I 

SEE NOTE 1 
FRONT 

REAR DOOR 
DOOR 

-
0 c 

I ·-
' ::::?! 
~ 

BOLT MOUNTING 
LOCATION 
( 4 Typ) 

1 .. 

r MODEL I 334LC 

2'-2" .1 
Min 

TOP VIEW 

332L, 334L OR 
CABINET 

REAR 
DOOR 
POLICE PANEL 

2"C NIPPLE 

SIDE VIEW 

EXTERNAL BBS CABINET 
MOUNTED TO THE 

MODEL 332L, 334L OR 334LC CABINET 

MODEL 332L, 334L OR 334LC~ 

FRONT 
DOOR 

-
0 
I 

c ·-
::::?! 

+ + 
CONDUIT 

AREA 

+ + 

EXTERNAL 
BBS 

CABINET SEE NOTE 1 

" -w- !;It 

I· .. I 2'-2" 
Min 

BASE PLAN FOR BBS 
MOUNTED TO THE 

MODEL 332L, 334L OR 334LC CABINET 

EXTERNAL BBS CABINET 
ANCHOR BOLTS, 2 Min 
(SEE NOTE 2) 

EXTERNAL BBS ~ 1 --~' 
CABINET DOOR----. \ "" '1-

,, \ 
1 "'<o 

'1-

FRONT 
DOOR 

1 CONDUIT AREA 
I (9" X 1 5") 

/ 

/ 
/ 

/ 

I 
/ 

'-, I ~ 
',,,A~~~ _ 

'I/~ 

1 0' GROUNDING ""' 
MODEL 332L, 334L 
OR 334LC CABINET 
ANCHOR BOLTS, 
4 Min (SEE NOTE 2)-----" 

ELECTRODE AND 
GROUND CLAMP 

LEFT-HAND INSTALLATION 
DETAIL A 

,, 
I _. <o 

MODEL 332L, 334L 
OR 334LC CABINET 
ANCHOR BOLTS, 
4 Min (SEE NOTE 2)-----' 

'1-

\\ 

,)o 
'1-

RIGHT-HAND INSTALLATION 
DETAIL B 

D i s-t COUNTY LOCATION CODE POST MILES SHEET TOTAL 
TOTAL PROJECT No. SHEETS 

PLANS APPROVAL DATE 

THE STATE OF CALIFORNIA OR ITS OFFICERS 
OR AGENTS SHALL NOT BE RESPONSIBLE FOR 
THE ACCURACY OR COMPLETENESS OF SCANNEO 
COPIES OF THIS PLAN SHEET. 

RAISED PCC PAD IN 
UNPAVED AREAS OR 
MATCH EXISTING GRADE 

CONDUIT AREA 
(9" X 1 5") 

EXTERNAL BBS CABINET DOOR 

(FOR DIMENSIONS AND DETAILS NOT SHOWN, SEE SHEET A6-1 TO 
A6-4, CABINET HOUSING DETAILS OF THE TRANSPORTATION 
ELECTRICAL EQUIPMENT SPECIFICATION (TEES)) 

MODIFIED MODEL 332L, 334L OR 334LC 
FOUNDATION DETAIL FOR BATTERY BACKUP 

CABINET 
SYSTEM <BBS> 

(FOR ADDITIONAL NOTES, SEE SHEET ES-3C OF THE STANDARD PLANS FOR MODEL 332L, 334L OR 334LC CABINETS) 

NOTE: (THIS SHEET ONLY) 

1. THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332L, 334L OR 334LC CABINET WITH FOUR 18-8 STAINLESS STEEL 
Hex HEAD, FULLY-THREADED, %"-16 x 1" BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR%" BOLTS AND ARE 18-8 STAINLESS STEEL, 
1" OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT THAT IS 18-8 STAINLESS STEEL AND A Hex-NUT. 
THE ENGINEER WILL HAVE TO APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION. 

2. THE ANCHOR BOLTS SHALL BE %" Dia x 15" WITH A 2"-90° BEND. THE CABINET MANUFACTURER'S SPECIFICATION SHALL 
DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION. THE ENGINEER WILL HAVE TO APPROVE THE ANCHOR BOLTS AND 
ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION. 

3. THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE 
Std MODEL 332L, 334L OR 334LC CABINET FOUNDATION. THE ENGINEER WILL HAVE TO APPROVE ANY NECESSARY DEVIATIONS 
PRIOR TO CONSTRUCTION. 

4. ALL DIMENSIONS ARE NOMINAL. 
THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY. 

<BACKUP 

ELECTRICAL SYSTEMS 
BATTERY SYSTEM FOUNDATION 

NO SCALE 

DETAILS> 

BORDER LAST REVISED 4/11/2008 RELATIVE BORDER SCALE 
IS IN INCHES 

0 z 3 USERNAME =>trmnguye 
DGN FILE => BBS Foundotion.dgn 
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LEGEND: (THIS SHEET ONLY) 

PTS 
UPS 
UPSC 
UPSM 
BP 
MBPS 
AC+ 
AC-
e 
Grn 
Blk 
Wht 
SF 
BaTt 
Temp 
TB 
CnTI 
Gnd 

= POWER TRANSFER SWITCH 
= UNINTERRUPTIBLE POWER SUPPLY 
= UNINTERRUPTIBLE POWER SUPPLY 
= UPS MODE 
= BYPASS 
= MANUAL BYPASS SWITCH 
= UNGROUNDED CONDUCTOR 
= GROUNDED CONDUCTOR 
= COMMON 
= GREEN 
= BLACK 
= WHITE 
= STATE-FURNISHED 
= BATTERY 
= TEMPERATURE 
= TERMINAL BOARD 
= CONTROL 
= GROUND 

NOTES: (THIS SHEET ONLY) 

CONTROLLER 

1. TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B. 
2. 

3. 

CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE 
INSTALLED IN THE BBS CABINET. 
THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. 

AC POWER TO 
BBS CABINET 
(SEE NOTE 3)~ Jl 

4. THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1 P, 120/240 VOLTS RATED 
CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 469. 

5. 

6. 

7. 

A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE 
TERMINAL OF THE BATTERY. 
THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM 
OF THE TB IN THE 332 CABINET. 
THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS, 
#18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OF 
THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. 

TO 332 CABINET 
CIRCUITRY 
r--"----. 

~I Cl +-1 -1 1...1 1: 
Ill I t!l :It 

I N-BUS G-BUS 
I I r-, r-, 
I I 1 + I e-1------..., 

~ ~~ ~~~~==b ! o I I I r-Le: 
Ln I I I oo-f---, I L __ l I I L 

I ---~--J I I __ _s ____ j 
I I r 
I I I 
I I I 

r*-r+r._" 
1-1 I I I I 

I I I I 1
1 1+1-oi•ITB 
I I u I c I u I 

<C t!l <t I 
1 I I I I 
1 I I I I : I_ yl .,._I_TT, 

" ' c u 
C> .. 

1 I I '----}SEE 
1 ~ NOTE6 

'L~1---t===--1t=~l~jlt==============1~===1~:t~~~~~~~B~I~k~~~~~~~~lJ ~ xl l 1 
SEE NOTE 4 co: 1 I RED 

1 1 1 AC+ LINE 
---------, I ) FROM SF PTS 

\ I I 
\ I I 
\II 

SINGLE-PHASE, 120 V 
2-WIRE ckt FROM =====~/ 
SERVICE EQUIPMENT 

332 CONTROLLER CABINET 

BORDER LAST REVISED 4/11/2008 
I 

RELATIVE BORDER SCALE 
IS IN INCHES 

0 

" w 
"' 

/TAC+ LINE 
f oO SF PTS 

SF PTS 

---- ("l ~ ~ •''""''• - \1,..~~ :d? 12=.2.C:..Q <;) ::.:-- of< 
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" 0 :!! A. Gabriel 'i 

~~~o. E15129 _J E 
PLANS APPROVAL DATE S 3o-:;yo, • 'P·--. 
{!/fA{J~!s ':tAf:L1JoOfHj# J:~[jCf.1j .!}, ~ ~ 
THE ACCURACY OR COI.IPlETENESS OF SCANNED 
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ft: OF CAL~ 

COPIES OF THIS PLAN SHEET. 
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Gnd 
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2 
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:r:1 
~AC INPUT 
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NC 0 
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RELAY B 
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Tract #: 

Issued By: 
Issued Date: 

PC-MODIFIC 
MODIFICATION OF FLOOD 

Permit#: PCFL T201200873 

Permit Office: 6 

COUNTY OF LOS ANGELES-DPW 

Department Of Public Works 
Alhambra, CA 91803 - (626)458-3129 

Flood Control District Permit 

, ...... _.,'7:;'-:: ~~~:::::::::::-~::;v~::::::::;~o:::::~~::;,s:;::_:,,F::::::::::: .. o:;::~:::~P=::::.:::::=:==a=m=-.~==:::.~::: .. ::: ... :::;. -~--::: .. ::: .... ::: .. :::::: .... :;:::: .. ::;:::;A=d::;:.d::::. ~=es=s::::.,:::::.c=.i::::tv=.== s .. l=a=tet!~~~L t-.~J"'r~ ~-=-:::.~DF:,-II=]r.~J~. F.liij~ .. %1,-i!=!ihi\!IA,=I=t "'u-~<==lh=r~~e·r:l~ Ul==.!. "'=1 .. n -::: __ ):1~ -.~~-f'~~~=lli:li:. -. ~;5~t::; .. ;:::.~· ~:, ··~
(AP.Pl STATE OF CALIFORNIA, D.O.T. 100 S. ~Il'l. sr., #100, MS13 .... 

., .. :·.}I!IKE NOURI ·c .. •" ·.n.·· .. , ·- · LOS ANGELES, A ... 9001·2 ··· 

.· .. 

• .> ~. ..1' ' 

(CNT) CH2MHILL 

pEORGE HSU 

Emergency Contact 

6 HUTTON CENT E DR .. ,. #700 

SANTA ANA, CA 92707 ONLY 

L:::t:o:ddr~~s; .. --.·· " · · ·{NOT FOR ·CON·STRUCTION.) I 
D~sc~ipti~~;· ~ROJECT 21 .. ,' BET. IMP~RIAL HWY. AND UNION ST., NORWALK - . . .. " . .. i 

Scope of Work · 

*** FOR BIDDING PURPOSES ONLY. lt'.Q;l;".,.;.,l. r;,t;''"~"iii.,I;':Qil~~ol-''"'j;;''.,.r;l"'~"~**;:;.*-----------------_. 

PURPOSE OF PERMIT: To authorize the work described below affecting the subject stream in accordance with the submitted plans, Los Angeles 
County Flood Control District Drawing Nos. 181-21-F60 .1 to .6 (Los Angeles County Department of Public Works Drawing Nos. PF560097 to 
PF560102). . 

WORK DESCRIPTION: Remove approx. 318 LF of 66-inch RCP and approx. 1, 015 LF of 78-inch RCP, and replace with approx. 1,323 LF of 78-inch 
RCP (strength per plans). Remove (2) catch basins in series and their laterals; seal mainline per SPPWC Standard Plan No. 381-2. Construct (2) catch 
basins per Std. 300-3 (W=7', V=5'); their 18-inch RCP (2000D) laterals (connections per plans); and local depressions per Std. 313-3, Case E (H=2"). 
Construe! Caltrans maintained 12-, 24-, and 30-inch connections per Std. 332-2, and a 24-inch monolithic connection to a newly constructed 
man.hol7: Construct (5) manholes per Std. 320-2. Adjust the top of two catch basins per submitted details. 

Permittee shall maintain the storm drain within the State right-of-way until permission is granted to the District allowing access for maintenance. This 
permit shall not be exercised during inclement weather or when the 5-day forecast predicts rain. Removal of any portion of the existing mainline shall 
not take place between October 15 and April 15 and until the Department has approved a Diversion Plan. Permittee must provide a schedule of their 
activities to avoid any potential conflicts with the Department's maintenance work and must notify the District of the date of final completion. Permittee 
shall submit as-built drawing for the competed construction authorized by this permit within 30 days from the completion of work. All activities covered 
under this permit are subject to final approval by City of Norwalk. 

Work shall not begin until an inspection deposit of $30,000 has been paid; and contractor's insurance certificate, and additional insured endorsement are 
approvedbytheCotinty.i · · :;::';'.~'·'" ·' · · ·:. ,._.,, .- · :_., .. _. ..... ,, •. ,. · ·,~.'-'·"· ·· ''"·"··· · 

PERMITTEE MUST NOTIFY PERMIT OFFICE NO.4 AT TELEPHONE (562) 861-3580 LEAST 24 HOURS BEFORE STARTING ANY WORK' UNDER 
THIS PERMIT. FAILURE TO SO NOTIFY THE PERMIT OFFICE IS CAUSE FOR REVOCATION OF PERMIT. A COPY OF THIS PERMIT SHALL BE 
KEPT ATTHEWORK·SITE DURING ALL PERIODS OF OPERATION WITI'IIN THE DISTRICT'S RIGHT.OFWAY AND.SHALL BE SHOWN'~TOANY · 
DISTRICT REPRESENTATIVE OR LAW ENFORCEMENT OFFICER UPON DEMAND. -

i\ll ., 1 :'· + ., ....... \!'·•:·-···-··· .... :,.lr·_·v••·'f· .·;~·-••·:·.,.:··~'>•\" .._.,. ->_-,,:. ,, · .. ·~ \''' ·-'·''''' •-· 'i••-· 'J ... ''t•··· '\'1 • •' 1 ··.:.1,-' •:1: 1 •-··;·-.~·· _ _, ··t 1'.· j\·.;''· ,;._,_•: ·,:~·-··: ...... , 
'GC:''City of Norwalk, Des1gh (Zaridieh); Fl66d Maihleriarice (South); St{rvey/Mapping'·and 'Property Management' (Rotllmari); land 'Develcipmerit (Office, ' 
P.O. 4 Berhan) 

FLOOD FACILITY NAME : 

FLOOD, STA~I()!'I : ·- .. 

INSPECTION CHARGE #: 

LOCATION 1: 

THOMAS GUIDE 

Comments 

i '~-· :: ?...''.:.:- :·: ',.' • I , , :.' ' •.. : ~ ,)_ 1;, ··.1 ,'• i ~ ·::-.1. 
' , 'I~·,- · .. •: .. , .. .'f·~·~;:- ··:·L,·i ,·,: ':~':··,.: ,; ' •·,, ' 

STORM DRAIN BOND ISSUE PROJECT NO. 2-1, .0:2,. LCB 

- 1Q2+90.TO ~19+50 

TED 

BET. IMPERIAL HWY. AND UNION ST., NORWALK 

736-Hl 

I~IIWII~III]III~III~III~II~III~II~IJJIII 
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Tract #: 
Permit#: PCFL T201200873 

Issued By: 
Issued Date: 

Fees 

INSPECT MAJOR MODIFICATION - ACTUAL COST 

··Fee Code 

PCMJMINSP 

Permit Office: 6 

Acount Code 

B07 8371 

Total Fees: 

$30,000.00 

$30,000.00 

Is hereby per.mitted to cgm_plete scope of work on the public highwuys su~jcct to provi~!ons ~eq';'iredby County __ ofLos Jl,ngelcs High'."~Y J':ermit.Qrdina_pce (Divi.sion·l· of Title 16; , .. 
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this work is to be done, and the.attachments hereon specified. Permit revocable at 
option of Public Works Director, in consideration of granting of this permit, it is agreed by the' applicant that the County of Los Angeles and/or the city wherein the permit work is 
to be performed and any of their officers or employees thereof shall be saved harmless by the applicant from any liability or responsibility for any accident, loss, or damage to 
persons or property, happening occurring as the proximate result of any of the work undertaken under the terms of this application and the permit or permits whicb may be 
granted in response thereto, and that all of said liabilities .arc hereby assumed by the applicant, it is further agreed that if any part of this installation interferes with the future usc 
of the highway by the general public, it must be removed or relocated, asdesignated by the Director of Public Works or Superintendent of Streets, at the expense of the permittee 
of his successor in interest. The permit is void If the permittee is not in compliance with Section 3800 of the Labor Code 

Performance of the work of activity under this .permit is tantamount to agreeing to the conditions of-this 
permit, Copy of this permit shall be kept at work site during period of operation within District's/Road 
rh~ht 'of way ani{ shall .be. shown to bistrict·s:representative or any law enforcement officer upon .demand: ".' .". 

-~ I' • ' • ~:. ~) _.. • • .. • •. ' • ""' •• • • - • 

INSPECTION RE;QUIRED 

CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK UNDER THIS PERMIT. FAILURE TO 
DO SO IS CAUSE FOR .REVOCATION OF THIS PERMIT. THIS PERMIT is VOID IF WORK NOT 
STARTED IN 60 DAYS {FOR ROAD PERMIT) OR 180 DAYS {FOR FLOOD P.ERMIT) FROM THE 
DATE OF THE ISSUANCE. 

.... ' ) ':;. •.. l ' . . ~ ' ._ .... , <- ~·.;, ··- • .;: ... '. 

- ; . . ·- ~. 

PERMIT OFFICE NO. PCHQ 
PUBLIC WORKS CONSTRUCTION 
900 S. Fremont Ave. 

Los Angeles County, CA 91803 
PHONE NO. 626-458-3129 

FAX NO. 626-576-7739 

·'·. "..;r. 

• - \ ;"'"!-•••• • ~ : 

llllll~ll~lll~lll~l 

i!l}! ; •· 

..... -..... 
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Conditions of Approval 
By Permit 

Permit: PCFL- T201200873 

. Page: 1 of 1 
Run Date; Wednesday April11, 2012 4:8 p 

The following Conditions of Approval are required to complete the permit: 

Condition of Approvat · Entered By Completed . By . · . 

GENERAL FLOOD PROVISION NO: l. 01-MAR=lz-: ... "-':,. LCERVANT 

I 
I 

;i?:2:~~~~ jl 
.. Use of Distr1d''s"riglirof wa)":forthe·coris'tfl:ietion or activity authorizecrur.iClenl1is pe·rmit is tantarnouot::to ·af!re·eing'to'the'Ctinditions:: \;' :•;: ., .. , : .. ·" ., 
hereir'l':(G'if: · • · · · ''":" ; · ' ·· · ·/ ·•" • ·' : ,... • · · 

GENERAL PROVISION N0.2 01-MAR-12 LCERVANT .... 
Permittee shall be responsible for notifying his contractor and all subcontractors of the provisions of this permit. No work will be started 
until a copy of this permit is given to the contractor and each of his subcontractors. Further, the copy will be left at the site of the work 
being done by each contractor.(G2) "' 

GENERAL PROVISION N0.3 09-APR-12 EBERHAN 
Permittee is notified that in accordance with the STATE OF CALIFORNIA CONSTRUCTION SAFETY ORDERS, Section 1503, the permittee or 

- his,contractor may be required to acquire a permit from CAUQSHA.if th~ \NO(k: <?Uthorized herein more•than 5 feet deep. The inspection. 
provided by the District can in no way be construed as a safety inspe~tion.{G3) 

:GENERALPROVISIONNO.A ...... · .. : .: :01-MAR.,.12,. : .. > LGERVANT.. ·.: .... ~',·.· __ .. ·:~;::~·. :.· 
U-nless otherwise indicated in this per~it,' all work authorized by this permit shail conform to theJatest edition of.the5tandard 
Specifications for Public Work Construction,' as· amended, and p·ublished by Building News, Inc.;· 3055 Overland ·AVenue, Los Angeles, CA · 
90034 and the latest edition of the Los Angeles County Department of Public Works "Additions and Amendments to the Standard 
SpecifiCations for Public Works Constructidn".(G4) · · · · · · · 

GENERAL PROVISION N0.5 01-MAR-12 LCERVANT 
This permit is subject to such further conditions as the Director or his representative may issue during the period of this use. When 
possible, such additional conditions shall be promptly delivered in writing to the address shown on page one of this permit. Conditions 
delivered orally of necessity shall be promptly confirmed in writing.(G5) 

GENERAL PROVISION N0.6 01-MAR-12 LCERVANT 
Upon satisfactory completion of construction AND upon the Permittee granting the District access rights for maintenance, the District will 
assume operation and maintenance of its affected facilities as shown on the approved plans. (G6) 

GENERAL PROVISION NO. 24 01-MAR-12 LCERVANT 
During the period of operations conducted under the permit, Permittee shall maintain in effect an insurance policy (minimum limit$ 
ONE million) naming the Los Angeles County Flood Control DistrictiLos Angeles County Department of Public Works as co-insured with 
respect to these operations. A copy of this policy shall be submitted to the District for inclusion in the District file copy of this permit. 
Expiration or cancellation of the insurance policy shall constitute revocation of this permit.(G24) 

PROVISION CONNECTION NO.6 09-APR-12 EBERHAN 
Should work (except mailine work) take place between October 15 and Apri115, permittee shall obtain a long-range clear weather 
forecast before breaking into the main line storm drain. Construction of facilities connecting to the main line will be permitted only 
during a clear weather forecast that is acceptable to this District's representative. Once operations under this permit are initiated, the 
work shall be conducted in a continuous manner until completed.(C6) 

PROVISION CONNECTION N0.23 09-APR-12 EBERHAN 
Permittee shall take all ·precautions to prevent unauthorized discharge of pollutants into the District!·s chanAeJ..(C2·3)· .. ' .-.: 

PROVISION CONNECTION N0.30 09-APR-12 EBERHAN 
The only auhC?riZE,!d discharge ,is storm run 7 off and shall confirm to the requirements of the Califorina Regional Water QualiJY Control 
Board. The discharge of industial'waste or sewage is prohibited.(C30) - . ·· ·:- ... ,. . · .. · ·-· ,. 

PROVISION POLUTION NO. 02 09-APR-12 EBERHAN ,;;.., ... , •. ,, •;·• ~' :· · ,,. , .. ,. r .. r, .. , 

Permittee shall be 'responsible fo·; the selection and implementation of Best'Man'agement Practices (BMP's) for construction activities. If 
the Director or authorized representative determines that additional BMP's or corrective steps for existing ones are necessary, p.ermittee 
shallimmediat~ly~orrply,withthereques~s.(P2) , .. ~···~"-=·-_. :(1· 1 • t'.- •. ~· ·•·•.• .-' 

.PROVISION MANHOLE N0.1 09-APR-12 EBERHAN --:.:t.:O·,:/..::<,: :,_r:,:.:-.;Y>:; i)'). 
Neither the letters "LACFCD" nor "LACDPW" shall be on the manhole covers and catch basin Jids·to 'b.e maintained o.y Perrriittee.•(Ml) ,, ... ; · ,,, r 

KivaClassic Report gprp03 
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COUNTY OF LOS ANGELES DEPARTMENT OF PUBLIC WORKS 

Date: 04/11/2012 
Permit No: PCFLT201200873 

--~· ... ::..: ~.j .. ',·._: .. :.:. ~. , ...... , .. :_:: .... ;,·:·~::.:.'.~·-1~·~ ,,.·,·: ··, ... ~;;_·,;<; ... ,--.·:,;.<;·,._. .·· . .-: .... · ::,·~- •.. _: ,;;, ···.J·~. , ....... ,,, 

''" · A. This pennit'is va,lid only for the purpose specified herein. No change of' purpose as outlined in·a'pplid3tion or 
drawings submitted with application is permitted except upon written permission of the Chief Engineer or his 
representative. 

B. Activities and uses authorized under this permit are subject to any instructions of the Chief Engineer or his 
representative .. ALL INSTRUCTIONS MUST BE STRICTLY OBSERVED. 

. " ,_.' ' '~·,' I .: 

C. Permittee shall assume_~ntire responsibility for all activities and uses: under this permit and shall save the DistriCt 
··- -ana LOs Angeles Ci:iurity fre$ anp harmless from any and all expense, cost, or'liability i'o cor.mecticin with or'r~sulting . 

fr.om the exerci~!3 of_thi$ P.~rmit in<?fuding 1 but not limited to, prop~rtydamage, persolilal. injury,·.and wrongful-death.··· · · . ; 

D. Any damage caused to Flood Control structures by reason of exercise of this permit shall be repaired; at the 
permittee's sole expense, to the satisfaction of the District. Should the permittee neglect to promptly make repairs, the 
District may perform such work or have others perform the work, and the permittee agrees to reimburse the District for 
all costs of the work so performed upon receipt of a statement thereof. 

E. Any structure or portions thereof or plantings placed on District rights of way or which affect District structures must 
be removed, revised, and/or relocated by permittee without cost to the District, or any other public agency the District 
shall so designate, should future activities or policy so require. 

F. This permit is valid only to the extent of District jurisdiction. Acquisition of permits required by other affected 
agencies and consent of underlying fee owner(s) of District easement lands are the responsibility of the permittee. 
NOTHING CONTAINED IN THIS PERMIT SHALL BE CONSTRUED AS A RELINQUISHMENT OF ANY RIGHTS 
NOW HELD BY THE DISTRICT. 

G. This permit is subject to all prior unexpired permits, agreements, easements, privileges, or other rights, whether 
recorded or unrecorded, in the area specified by this permit. Permittee shall make his own arrangements with holders 

. ·I .... w •r.·,··· .. ,. o.Lsuch prie,r,.ri§hts.,.,,"''''· .. ·., . .-.. · .. ,. ., , . ·: · " ......... -.. ·• .. · ... , · .• :J.:·.::·'" :;·''' ·~:c,:t:::\~ .(',.~ ·-~··'·•·''"' ·: · •.. 

H. Unless otherwise specified herein; this permit may be revoked or canceled at any time by the Chief Engineer or his 
representative whenre_ql:Jired for Dis~rict purposes: · .. , ... 

I 
·' 

,-~...J.: ' -~ !·. ,,; ::; .. •; .·, :"..,t j\•' -'.' '• • ·,' ·',> ;. ,.""· • •' ~ I-,' ~ ,··'"-'.: .;,~. ,.,;: ··-·. • ',, ·' ' • ·,' ·,' ·' 

· I. Upon written notice of cancellation or revocation of this permit for any cause whatsoeveJ\1per.mittee shalkrestore~:."'t<:~ ._,, :"'vL:c .. •i! 
District right of way and structures to their condition prior to. the is$uance of the permit and then shall vacate District 
property. Should permittee neglect to:restore the premises or structures to a conditioEr1?atisJact0ry to the, Chief.. : ·~·:;.-, •. , ... · •- · :·. 

: .l~.· Engiheerorhis representative, the· District may perform such 'work 'or· have others ·perfo.rm,tt'le·.w0t:k;;and.ihe1 ~ietrhittee.; £};;, :c:. 
· ., .. , '"' ' - "··agrees ·to reimburse·'the·DistriC:Fforall' cb'sts of thework'sd p·erto·rmed Lipciri're·ceipt of·a··statetnE:nit;thereoe'~·\·'<'· '' '·:':'-':"· ::;:·'~''''-

J. In the event of a District employee work stoppage, the Chief Engineer or his representative reserves· the right to.· .... 
suspend all activity authorized under this permit which requires inspection by the District. Activity authorized by the 
permit shall not resume until District approval to do so is given. 

K. Unless otherwise specifically provided, all costs incurred by permittee as a result of the conditions of the permit or 
exercise by District of any right, authority, or reservation contained therein shall be the sole responsibility of and shall 
be borne entirely by the permittee. 

Report Name: PCFSTDPROV 
Last Modified: 2/11/08 Page 1 of 1 



Tract #: 
Permit#: PCFL T201200541 

FOR BIDDING PURPOSES ONLY 
Issued By: 
Issued Date: 

PC-OVERBUI 

OVEBUILD WITHIN OR 
ACROSS FLOOD FACILITY 

Individual's I Company Name 

(APP) CALTRANS 
IKE NOURI 

(CNT) 

Emergency Contact 

Location 

Site Address: 

Permit Office: 6 

COUNTY OF LOS ANGELES-DPW 
Department Of Public Works 

Alhambra, CA 91803 - (626)458-3129. 

Flood Control District Permit 

Address I City, State Zip 

100 S. MAIN ST., #100, MS13 
LOS ANGELES, CA 90012 

Work Phone 

213-897-6262 

Description: PROJECT 5902: I-5 FREEWAY & HERCULES STREET., NORWALK 

Scope of Work 

********************************************FOR BIDDING PURPOSES ONLY********************************************* 
PURPOSE: 

Home Phone 

TO AUTHORIZE THE WORK DESCRIBED BELOW AFFECTING THE SUBJECT STREAM IN ACCORDANCE WITH THE SUBMITIED PLANS, LOS 
ANGELES COUNTY FLOOD CONTROL DISTRICT DRAWING Nos. 364-5902-F10.1-.8 (LOS ANGELES COUNTY DEPARTMENT OF PUBLIC 
WORKS DRAWING Nos. PF559963-970). 

WORK DESCRIPTION: 
TO RAISE THE EXISTING GRADE TO A MAXIMUM OF 8' AND CONSTRUCT TWO RETAINING WALLS OVER THE SUBJECT STREAM. THE 
EXISTING DISTRICT STORM DRAIN SHALL BE PROTECTED AND STRENGTHEN PER THE ATIACHED PLANS. 

THE EXISTING STORM DRAIN SHALL BE INSPECTED PRIOR TO THE START OF CONSTRUCTION AND DOCUMENTATION OF SAID 
INSPECTION (VIDEO) SHALL BE SUBMITIED TO THE DISTRICT. AFTER COMPLETION OF THE PERMITIED WORK AND PRIOR TO FIELD 
ACCEPTANCE, THE STORM DRAIN SHALL BE RE-INSPECTED. IN THE EVENT THAT ANY DAMAGE TO THE DISTRICT'S FACILITIES IS 
IDENTIFIED, IT SHALL IMMEDIATELY BE CORRECTED (REPAIR OR REPLACEMENT) TO THE SATISFACTION OF THE DISTRICT AT NO COST 
TO THE DISTRICT. 

WORK ON THIS PERMIT SHALL NOT COMMENCE UNTIL AN INSPECTION DEPOSIT OF $20,000 HAS BEEN PAID AND THE PERMITIEE HAS 
PROVIDED ITS CONTRACTOR'S CONTACT INFORMATION AND INSURANCE (INCLUDING ADDITIONAL INSURED ENDORSEMENT) HAS BEEN 
REVIEWED AND APPROVED BY THE DISTRICT. 

PERMITIEE MUST NOTIFY PERMIT OFFICE No.4 (7:00AM TO 3:30PM) AT TELEPHONE (562) 861-3580 AT LEAST 24 HOURS BEFORE 
STARTING ANY WORK UNDER THIS PERMIT. FAILURE TO SO NOTIFY THE PERMIT OFFICE IS CAUSE FOR REVOCATION OF PERMIT. 
SHOULD PERMITIEE FAIL TO TAKE ACTION WITHIN 180 DAYS FROM DATE OF ISSUANCE OF THIS PERMIT OR FAIL TO ACTIVELY AND 
DILIGENTLY EXERCISE THE PRIVILEGES OF THIS PERMIT, THE PERMIT BECOMES NULL AND VOID. 
A COPY OF THIS PERMIT SHALL BE KEPT AT THE WORK SITE DURING ALL PERIODS OF OPERATION WITHIN THE DISTRICT'S RIGHT OF 
WAY AND SHALL BE SHOWN TO ANY DISTRICT REPRESENTATIVE OR LAW ENFORCEMENT OFFICER UPON DEMAND. 

CC: Design (Chang, Zandieh) 
Flood Maintenance (South) 
Land Development (Office, P.O. #4, Houmsi) 

******************************************** FOR 81 DOING PURPOSES ONLY ********************************************* 

FACILITY NAME 

# 

364-5902.032 
PROJECT NO. 5902, NORWALK STORM DRAIN LINE A 
STA 26+42 TO STA 28+69 
TBD 
TO BE PROVIDED 
I-5 FREEWAY ® HERCULES STREET, NORWALK 
LCALTRPLCK 
706-G7 

REPORT: lapwrp028 



Tract #: 
Permit#: PCFL T201200541 

FOR BIDDING PURPOSES ONLY 
Issued By: 
Issued Date: 

Comments 

Fees 

INSPECT FLOOD OVERBUILD - ACTUAL COST 

Fee Code 

PCOVBINSP 

Permit Office: 6 

Acount Code 

B07 8371 

Total Fees: 

~ 

$20,000.00 

$20,000.00 

Is hereby permitted to complete scope of work on the public highways subject to provisions required by County of Los Angeles Highway Permit Ordinance (Division 1 of Title 16, 
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this work is to be done, and the attachments hereon specified. Permit revocable at 
option of Public Wori<S Director, in consideration of granting ofthis permit, it is agreed by the applicant that the County of Los Angeles and/or the city wherein the permit work is 
to be performed and any of their officers or employees thereof shaD be saved harmless by the applicant from any liability or responsibility for any accident, loss, or damage to 
persons or property, happening occurring as the proximate result of any of the work undertaken under the terms of this application and the permit or permits which may be 
granted in response thereto, and that all of said liabilities are hereby assumed by the applicant, it is further agreed that if any part of this installation interferes with the future use 
of the highway by the general public, it must be removed or relocated, asdesignated by the Director of Public Works or Superintendent of Streets, at the expense of the permittee 
of his successor in interest. The permit is void if the permittee is not in compliance with Section 3800 of the Labor Code 

Performance of the work of activity under this permit is tantamount to agreeing to the conditions of this 
permit, Copy of this permit shall be kept at work site during period of operation within District's/Road 
right of way and shall be shown to District's representative or any law enforcement officer upon demand. 

INSPECTION REQUIRED 

CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK UNDER THIS PERMIT. FAILURE TO 
DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PERMIT IS VOID IF WORK NOT 
STARTED IN 60 DAYS (FOR ROAD PERMIT) OR 180 DAYS (FOR FLOOD PERMIT) FROM THE 
DATE OF THE ISSUANCE. 

PERMIT OFFICE NO. PCHQ 

PUBLIC WORKS CONSTRUCTION 
900 S. Fremont Ave. 

Los Angeles County, CA 91803 

PHONE NO. 626-458·3129 

FAX NO. 626·576-7739 

111111~11~111~111~1 1~11~111~111]11~111~111~11~1111]111]111111 
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COUNTY OF LOS ANGELES DEPARTMENT OF PUBLIC WORKS 

Date: 04/09/2012 
Permit No: PCFL T201200541 

STANDARD FLOOD CONTROL PERMIT PROVISIONS 

A. This permit is valid only for the purpose specified herein. No change of purpose as outlined in application or 
drawings submitted with application is permitted except upon written permission of the Chief Engineer or his 
representative. 

B. Activities and uses authorized under this permit are subject to any instructions of the Chief Engineer or his 
representative. ALL INSTRUCTIONS MUST BE STRICTLY OBSERVED. 

C. Permittee shall assume entire responsibility for all activities and uses under this permit and shall save the District 
and Los Angeles County free and harmless from any and all expense, cost, or liability in connection with or resulting 
from the exercise of this permit including, but not limited to, property damage, personal injury, and wrongful death. 

D. Any damage caused to Flood Control structures by reason of exercise of this permit shall be repaired, at the 
permittee's sole expense, to the satisfaction of the District. Should the permittee neglect to promptly make repairs, the 
District may perform such work or have others perform the work, and the permittee agrees to reimburse the District for 
all costs of the work so performed upon receipt of a statement thereof. 

E. Any structure or portions thereof or plantings placed on District rights of way or which affect District structures must 
be removed, revised, and/or relocated by permittee without cost to the District, or any other public agency the District 
shall so designate, should future activities or policy so require. 

F. This permit is valid only to the extent of District jurisdiction. Acquisition of permits required by other affected 
agencies and consent of underlying fee owner(s) of District easement lands are the responsibility of the permittee. 
NOTHING CONTAINED IN THIS PERMIT SHALL BE CONSTRUED AS A RELINQUISHMENT OF ANY RIGHTS 
NOW HELD BY THE DISTRICT. 

G. This permit is subject to all prior unexpired permits, agreements, easements, privileges, or other rights, whether 
recorded or unrecorded, in the area specified by this permit. Permittee shall make his own arrangements with holders 
of such prior rights. 

H. Unless otherwise specified herein, this permit may be revoked or canceled at any time by the Chief Engineer or his 
representative when required for District purposes. 

I. Upon written notice of cancellation or revocation of this permit for any cause whatsoever, permittee shall restore 
District right of way and structures to their condition prior to the issuance of the permit and then shall vacate District 
property. Should permittee neglect to restore the premises or structures to a condition satisfactory to the Chief 
Engineer or his representative, the District may perform such work or have others perform the work, and the permittee 
agrees to reimburse the District for all costs of the work so performed upon receipt of a statement thereof. 

J. In the event of a District employee work stoppage, the Chief Engineer or his representative reserves the right to 
suspend all activity authorized under this permit which requires inspection by the District. Activity authorized by the 
permit shall not resume until District approval to do so is given. 

K. Unless otherwise specifically provided, all costs incurred by permittee as a result of the conditions of the permit or 
exercise by District of any right, authority, or reservation contained therein shall be the sole responsibility of and shall 
be borne entirely by the permittee. 

Report Name: PCFSTDPROV 
Last Modified: 2111108 Page 1 of 1 



Conditions of Approval 
By Permit Page: 1 of 1 

Run Date: Monday April9, 2012 5:21pm 

Permit: PCFL- T201200541 
The following Conditions of Approval are required to complete the permit: 

Condition of Approval Entered By Completed By 

GENERAL FLOOD PROVISION NO. 1 09-APR-12 HHOUMSI 
Use of District's right of way for the construction or activity authorized under this permit is tantamount to agreeing to the conditions 
herein.(G1) 

GENERAL PROVISION N0.2 09-APR-12 HHOUMSI 
Permittee shall be responsible for notifying his contractor and all subcontractors of the provisions of this permit. No work will be started 
until a copy of this permit is given to the contractor and each of his subcontractors. Further. the copy will be left at the site of the work 
being done by each contractor.{G2) 

GENERAL PROVISION N0.3 09-APR-12 HHOUMSI 
Permittee is notified that in accordance with the STATE OF CALIFORNIA CONSTRUCTION SAFETY ORDERS. Section 1503. the permittee or 
his contractor may be required to acquire a permit from CAUOSHA if the work authorized herein more than 5 feet deep. The inspection 
provided by the District can in no way be construed as a safety inspection.(G3) 

GENERAL PROVISION NO.4 09-APR-12 HHOUMSI 
Unless otherwise indicated in this permit. all work authorized by this permit shall conform to the latest edition of the Standard 
Specifications for Public Work Construction. as amended. and published by Building News. Inc .. 3055 Overland Avenue. Los Angeles. CA 
90034 and the latest edition of the Los Angeles County Department of Public Works "Additions and Amendments to the Standard 
Specifications for Public Works Construction".{G4) 

GENERAL PROVISION N0.5 09-APR-12 HHOUMSI 
This permit is subject to such further conditions as the Director or his representative may issue during the period of this use. When 
possible. such additional conditions shall be promptly delivered in writing to the address shown on page one of this permit. Conditions 
delivered orally of necessity shall be promptly confirmed in writing.{G5) 

PROVISION OVERBUILT NO. 01 09-APR-12 HHOUMSI 
The inspection fee deposited with the District is the estimated cost to inspect the work authorized under this permit. Should the actual 
cost be more than the amount deposited. permittee shall submit the difference to the District upon receipt of a written request. In no 
case will the fee for the actual cost inspection be less than $1,500. Actual cost will include cost to the District for inspector's time. if 
required; interim and/or actual cost inspection; and the connection fees to District's facilities. where applicable.{01) 

PROVISION OVERBUILT NO. 02 09-APR-12 HHOUMSI 
Permittee shall submit in writing the name and telephone number of individual{s) authorized to request interim and/or inspections. 
Should permittee fail to provide same. it is understood that permittee's contractor has the authority to request inspections. Cost for said 
inspections will be taken from the amount deposited for actual cost inspection as set forth in the paragraph above.(02) 

PROVISION OVERBUILT NO. 08 09-APR-12 HHOUMSI 
In the event the storm drain fails or needs to be replaced or repaired after the improvements have been constructed. the permittee 
shall be responsible for all costs to the District in excess of costs that would have been incurred by the District to replace said drain had 
the land been left vacant.(OB) 

GENERAL PROVISION NO. 24 09-APR-12 HHOUMSI 
During the period of operations conducted under the permit. Permittee shall maintain in effect an insurance policy (minimum limit $ONE 
million) naming the Los Angeles County Flood Control District/Los Angeles County Department of Public Works and/or U.S. Army Corps of 
Engineers as co-insured with respect to these operations. A copy of this policy shall be submitted to the District for inclusion in the 
District file copy of this permit. Expiration or cancellation of the insurance policy shall constitute revocation of this permit.{G24) 

GENERAL PROVISION NO. 35 09-APR-12 HHOUMSI 
Permittee shall submit a copy of the as-built drawings for the completed construction authorized by this permit.(G35) 

GENERAL PROVISION NO. 48 09-APR-12 HHOUMSI 
The contractor shall use caution in placing concrete and compacting fill on top of the existing storm drain so as not to damage the 
drain. Selection of compaction equipment and methods shall be made accordingly.{G48) 

GENERAL PROVISION NO. 52 09-APR-12 HHOUMSI 
The District's existing storm drain shall be protected in place at all times during construction. Permittee shall make exploratory borings 
over the District's storm drain to verify depth of cover and location of the drain.{G52) 

PROVISION POLUTION NO. 02 09-APR-12 HHOUMSI 
Permittee shall be responsible for the selection and implementation of Best Management Practices {BMP's) for construction activities. If 
the Director or authorized representative determines that additional BMP's or corrective steps for existing ones are necessary. permittee 
shall immediately comply with the requests. (P2) 

KivaClassic Report gprp03 
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Tract #: 

Issued By: WNEZART 
Issued Date: 28-FEB-12 

Permit#: PCFL 201200542 

Permit Office: 6 

PC-MODIFIC 

MODIFICATION OF FLOOD 

CONTROL FACILITY 

~SlR12f3lDDING PURPOSE 

Individual's (Company Name 

(APP) CALTRANS 
IKE NOURI 

(CNT) 

Flood 

Address I Cit 

100 

LOS 

Emergency Contact 

(NOT FOR CONSTRUCTIO ) 
Location 

Site Address: 

Description: PROJECT 9001: NEAR INT. OF DELAVAN AVE. & SPROUL ST., NORWALK 

Scope of Work 

*** FOR BIDDING PURPOSES ONLY. NOT FOR CONSTRUCTION*** 

PURPOSE OF PERMIT: To authorize the work described below·affecting the subject stream in accordance with the submitted plans, Los Angeles 
County Flood Control District Drawing Nos. 470-9001-F15.1 to .3 (Los Angeles County Department of Public Works Drawing Nos. PF559633 to 
PF559635). . . . 

WORK DESCRIPTION: Remove a manhole and seal mainline per SPPWC Standard Plan No. 381-2. Construct a manhole per Std. 327-2, per 
submitted plans: 

Activities under this Permit shall not start until District receives paymentfor permit processing and inspection ($375.00 ), receives the contractor's 
contact information and has reviewed and approved the contractor's insurance (including additional insured endorsement). 

This permit shall not be exercised during inclement weat.her or when the 5-day forecast predicts rain. 

PERMITTEE MUST NOTIFY PERMIT OFFICE NO.4 AT TELEPHONE (562) 861-3580 LEAST 24 HOURS BEFORE STARTING ANY WORK UNDER 
THIS PERMIT. FAILURE TO SO NOTIFY THE PERMIT OFFICE IS CAUSE FOR REVOCATION OF PERMIT. A COPY OF THIS PERMIT SHALL BE 
KEPT AT THE WORK SITE DURING ALL PERIODS OF OPERATION WITHIN THE DISTRICT'S RIGHT OF WAY AND SHALL BE SHQWN TO ANY 
DISTRICT REPRESENTATIVE OR LAW ENFORCEMENT OFFICER UPON DEMAND. ~ 

cc: Cit of Norwalk 

Permit Detail 

FILE CODE NO. 
FLOOD FACILITY NAME 
FLOOD STATION 
LOCATION l: 

THOMAS GUIDE 

470-9001.032 
STORM DRAIN BOND ISSUE PROJECT NO. 9001 
69+85 

NEAR INT. OF DELAVAN AVE. & SPROUL ST., NORWALK 
736 -J2 

:=::=1Comm=ents========~~~-···~H1 .. 
Fees Fee Code Acount: Code 

$0.00 

Total Fees: $0.00 

1~111~111]11~111~111~11~111]1~~~1 ~II 

REPORT: lapwrp028 



Tract #: 
Permit#: PCFL 201200542 

Issued By: WNEZART 
Issued Date: 28-FEB-12 

Permit Office: ,s 

Is hereby permitted to complete scope of work on the public highways subject to provisions required by County of Los Angeles Highway Permit Ordiiunce (Division 1 of Title 16, 
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this-work is to be done, and the attachments hereon specified. Permit revocable at 
option of Public Works Director, in consideration of granting of this pe.rmit,.it is agreed by the applicant that the County of Los Angeles and/or the city wherein the permit Work is 

.. to be performed and any of their officers or employees thereof shall be saved li:irmless by the applicant from'any"liabilily or responsibility for any aci:fde"rif; Jii·ss';li; 'damage to . , ... ,, .. :·' 
persons or properly, happening occurring as the proximate result ofany oftbe work undertaken under the terms of this application and the permit or permits which may be· 
granted in response thereto, and that all of said liabmties are hereby assumed by the applicant,_ it is further ~greed tha_t If any part of this in.st,allation interferes with the future use 

,.of the highway by the general public, It must·b~. removed or relocated, asdesign:itcd by ihe Director of. Public Works or Superintendent cif'!:tieets, at the expense: dfth~permittee : ' '':'···• 
of his successor In interest. The permit is void if the permittee is not in co;:,piiaricc with Section 3800 of the Labor Code · '· · · · · · · · · ·' · · · · 

Performance of the work o.f activity under this permit is tantamount to agreeing to the conditions of this 
permit, Copy of this permit shall be kept at work site during period of operation within District's/Road 
right of way and shall be shown to District's representative or any_ law enforcement officer upon demand. 

INSPECTION REQUIRED 

CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK UNDER THIS· PERMIT. FAILURE TO 
DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PERMIT IS VOID IF WORK NOT 
STARTED IN 60 DAYS (FOR ROAD PERMIT)-OR 180 DAYS (FOR FLOOD PERMIT) FROM THE 
DATE OF THE ISSUANCE. . . 

1~111~111]11~111~11!111~1~ ]11~111111 

REPORT: lapwrp028 
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Tract #: 

Issued By: 
Issued Date: 

COUNTY OF LOS ANGELES-DPW 
PC-CONNECT Department Of Public Works 

Permit#: PCFL T201201032 

Permit Office: 6 

............ -~~=~=:=T=-==:~=,~=·=·=~=~=~=c=·~=·-~=~=-~=Y=·=~=-~=.?=,o=.D====:=~=1=··-~=-o=.d=·=:::=~=~h=:=-:=-r=r;=.~=-=c~=;=:=~=;=i=-c=~=6=2;=le=4=;=:=~=~=2=9====·=···::= .. =· ===-::::·::::";::·-=··~·=·=·=~=-:====-=-==···::':::J._c;,:;·~:-~::.:; 
Home P.hori.e :. ~:'Individual's ·f Company Name 

(APP) CALTRANS 

i(CNT) 

I 
Emergency Contact 

·.' ~· ,__.,.. ' . ~· 

Location 

.... ·:~,. .. Acld.~ess I City, State Zip,, . 

100 s. MAIN ST:' #100 MS13 

LOS ANGELES, CA 90012 

I Site Address: I 
J Description: PROJECT 21: 13607 SILVERBOW AVE., NORWALK 1 

~-==~~====================================================~--~1 Scope of Work 

PURPOSE OF PERMIT: To authorize the work described below affecting the subject stream in accordance with the submitted plans, Los Angeles 
County Flood Control District Drawing Nos. 181-21-F59.1 to .6 (Los Angeles County Department of Public Works Drawing Nos. PF559653 to). 

WORK DESCRIPTION: Construct one 15-inch RCP (2000D) connections per SPPWC Standard Plan No. 335-2. 

The proposed connection shall be maintained by the Permittee. Work shall NOT start until a deposit of $4,529 has been paid, and the contractor's 
insurance (including additional insured endorsement) has been reviewed and approved by the District. 

PERMITTEE MUST NOTIFY PERMIT OFFICE NO.4 (7:00AM TO 3:30PM) AT TELEPHONE (562) 861-3580 AT LEAST 24 HOURS BEFORE 
STARTING ANY WORK UNDER THIS PERMIT. FAILURE TO NOTIFY THE PERMIT OFFICE IS CAUS!= FOR REVOCATION OF PERMIT. SHOULD 
PERMITTEE FAIL TO TAKE ACTION WITHIN 180 DAYS FROM DATE OF ISSUANCE OF THIS PERMIT OR FAIL TO ACTIVELY AND DILIGENTLY 
EXERCISE THE PRIVILEGES OF THIS PERMIT, Tf:IE PERMIT BECOMES NULL AND VOID. A COPY OF THIS PERMIT SHALL BE KEPT AT THE 
WORK SITE DURING ALL PERIODS OF OPERATION WITHIN THE DISTRICT'S RIGHT OF WAY AND SHALL BE SHOWN TO ANY DISTRICT 
REPRESENTATIVE OR LAW ENFORCEMENT OFFICER UPON DEMAND. 

I 

! 
-. .. . ':· ? .. . : i -:~_.:;·:·_. ·: ~... ~r 

FILE CODE NO. 181-21.032 

FLOOD FACILITY NAME STORM DRAIN BOND ISSUE PROJECT NO.' 2i·; U2, LINE A 

FLOOD STATION 277+25 

INSPECTION CHARGE #: TBD 

LOCATION 1: 13607 SILVERBOW AVE., NORWALK'''Yr .. ' .~;;;.,""· ,r. i 

:=T=H=OM=A=S=G=U=I=D=E=================7=3=6=-=J2===========·' '=' J::::\ o=!· .=;:" ·=='··='·=;· =':::=======-=-=-=---------:=:~~~ 
Comments 

I Fees 

I 
I 

Fee Code Acount Code 

$0.00 

Total Fees: $0.00 

~--------~---------------------------------------------J 
l~lll~lll~lll]lll~lll~lll]lll~ll~lll~llllll 

REPORT: lapwrp028 
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Tract #: 
Permit#: PCFL T201201032 

Permit Office: 6 Issued By: 
Issued Date: 

Is hereby permitted to complete scope of work on the public highways subject to provisions required by County of Los Angeles Highway Permit Ordinance (Division 1 of Title 16 
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this work is to be done, and the attachm~nts hereon specified. Permit revocable a; 
option of Public Works Director, in consideration of granting of this permit, it is agreed by the applicant that the County of Los Angeles and/or the city wherein the permit work is 
to be performed and any of their officers or employees thereof shall be saved harmless by the applicant from any liability or r~~-PP,Dsi~_ility, ~9.f a.l'Y. a.cci<!~nt,.lqss, or daroage to . . 
persons or property, happening occurring as the proximate result of any of thework undertaken u11der the terms of this application and the permit or. per~1its whi~h may b~· · 
granted in response thereto, and that all of said liabilities are hereby assumed by the applicant, it is further agreed that if any part of this installation interferes with the future use 
of the highway by the general public, it must be removed or relocated, asd~sigpat~d by thr Direct.or of P,.u~li_c.Works or Superi?,tend~.~$ Of Streets,.,at th.u>;p~nse. of th.e permittee. 
of his successor in inter.est. The permit is void if the permittee is not in compliance ,Yith Section 3800 "Of the Labor Code · , . . . . 

Performance of the work of activity under this p.ermit is tantamount to agreeing to the conditions of this 
permit, Copy of this permit shall be kept at work site during period of operation within District's/Road 
right of way and shall be shown to District's representative or any law enforcement officer upon demand. 

INSPECTION REQUIRED 

CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK.UNDER THIS PERMIT. FAILURE TO 
DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PE.RMIT IS VOID IF WORK NOT 
STARTED IN 60 DAYS (FOR ROAD PERMIT) OR 180 DAYS (FOR FLOOD PERMIT) FROM THE 
DATE OF THE ISSUANCE. 

:,, .. 

111111~11~11~111~1 lijll~lll~lll]ll~lll~lll]lll~ll~lll~llllll 

··.·· 

REPORT: lapwrp028 
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'l'ract #: 

Issued By: 
lssu ed Date: 

PC-CONNECT 
CONNECTION INTO FLOOD 

CONTROL FACILITY 

llndlvidual's/-Company_ Na"m~. : 
t· 
·I(~PP) CALTRANS 

MIKE NOURI 

(CNT) 

Emergency Contact 

. Permit#: PCFL T201104481' 

· Permit Office: 6 

Flood 

... ·~·· .,,. 

- •. AddressLClty;•state Zip._ .. .Work Rhone. .. ··-··--··-··--.Home-Phone. . . 

--
100 S MAIN ST. '-•~\)I E HlO, ~-;1_ ·> i 

·LOS ·ANGELES, CA 900 2 

(NOT FOR CONSTRUCTIOf~) 
.. ,~ 

L, ···~ o.'.~ : _' '• • 

,,: 
.... ., .... JJ······ 

· ·Sit:e 'Addr·ess: ~.. ·' ' . . . . . 

· .. Description: PROJECT 5902: NEAREST HERCULES .. ST' •. &cDOL ;ISON·DR. :NORWALK-. 

Scope of Work , . . . 

PERMIT PURPOSE: To authorize the work described below affecting the subject stream in accordance with the submitted plans, Los Angeles County 
Flood Control District Drawing Nos. 364-5902-F9.1 to .6 {Los Angeles County Department of Public Works Drawing Nos. PF559896 to PF559901). 

WORK DESCRIPTION: Relocate existing catch basin per SPPWC Std Plan 340-2 and abandon 15-inch connector pipe per SPPWC Std Plan 381-2. 
Construct an 18-inch {2000D) connection and local depresssion per SPPWC Std Plan 335-2, Case 3 and SPPWC Std Plan 313-3, Case A {H=2"). 
Construct 24-inch {2000D) connection per SPPWC Std Plan 331-3. Construct an 18" pipe crossing the District storm drain, per submitted plans. 

WORK SHALL NOT START UNTIL THE PERMITTEE HAS PROVIDED THE CONTRACTOR'S CONTACT INFORMATION AND INSURANCE 
(INCLUDING ADDITIONAL INSURED ENDORSEMENT) TO THE DISTRICT FOR APPROVAL, THE BEST MANAGEMENT PRACTICES 
ATTACHMENT, AND A $9,305 DEPOSIT FOR.INSPECTION. 

PERMITTEE MUST NOTIFY PERMIT OFFICE N0.4 {7:00AM TO 3:30PM) AT TELEPHONE {562) 861-3580 AT LEAST 24 HOURS BEFORE 
STARTING ANY WORK UNDER THIS PERMIT. FAILURE TO NOTIFY THE PERMIT OFFICE IS CAUSE FOR REVOCATION OF PERMIT. SHOULD 
PERMITTEE FAIL TO TAKE ACTION WITHIN 180 DAYS FROM DATE OF. ISSUANCE OF THIS PERMIT OR FAIL TO ACTIVELY AND DILIGENn Y 
EXERCISE THE PRIVILEGES OF THIS PERMIT, THE PERMIT BECOMES NULL AND VOID. A COPY OF THIS PERMIT SHALL BE KEPT AT THE 
WORK SITE DURING ALL PERIODS OF OPERATION WITHIN THE DISTRICT'S RIGHT OF WAY AND SHALL BE SHOWN TO ANY DISTRICT 
REPRESENTATIVE OR LAW ENFORCEMENT OFFICER UPON DEMAND. 

CC: City of Norwalk· Desi~n (Zandieh); Flood Maintenance (South); Land Develooment (Office P.O. 4 Paraoan) 

Permit Detail 

FILE CODE NO. 

FLOOD FACILITY NAME 

FLOOD STATION 

INSURANCE EXPIRE 

LOCATION 1: 

PLAN CHECK CHARGE 

.. i'J:ib'MAs·' 'GuniE: .. 

. ' ' ... ~ 

~ ;. 
~~-..· vi • '·· 

; 

364-5902.032 

STORM DRAIN BOND ISSUE PROJECT NOc· '5902-· 
-·-:.>-• .:_ •. <•::•· . •·••• •.• 

26+59; 25+76; 26+24 

TBD 

NEAREST HERCULES ST. & DOLLISON DR., NORWALK 

-LCALT.RPLCK .. • .: .... _,._ ·~ ' .' J.:·~.--:.1._. !: 

•' -- . .• - ••• ,.-' ......... ' ·~·· •...A···. . 

.· .. 

, :·~.,~:·,:·!-Comment~,: 
~·:: 

Fees 

CAL TRANS PLAN CHECK - FLOOD R/W NO FEE 

Fee Code 

PCALTRNPLC 

Acount~Code 

B07_8371 

Total Fees: 

~~II~III~III]I~III]IIIJIII]II~III~IIIIII 

$0. oo· 
$0.00 

REPORT: lapwrp028 
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#: 
Permit#: PCFL T201104481 

Issued By: 
Issued Date: Permit Office: 6 

ls her~by permitted to complete scope of work on the public highways subject to provisions required by County of Los Angeles Highway Permit Ordinance (Division 1 of Title 16, 
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this work is to be done, and the attachments hereon specified. Permit revocable at 
option ofPublic Works Director, in consideration of granting of this permit, it is agreed by the applicant th~t the County of Los Angeles and/or the city whe~cin the permit worki.s 
to be performed :and any of their officers or emplol"ees thereof shall be saved harmless by the app~icant from any liability or responsibility for any Bc!=iden't, loss, or dama_g~.to. 
persons or property, happ~ning occur~ng as the prOximate result of any of the work undertakc,n under the_ terms of tbis.application a·n~ the 'P..er~if~~:pef.~iis'.Wili9h.fil~y. be. . 
granted in rcsp9nsc.ther~to:,•nd th~t ail of.~ai~.I.i~biUtie~. ~~~:h~;~by assu(ned by the •.PPI!~a~.t,,lt.!s.Jurt~~r:agre.•.d th.at if any.part oft~ls i~.~tilll.ation·i~terferes.wtiil·(hc.futii'rl_~:~<,. 
of the highway br:taegcne·r.•I Pllhlic~i~m_?,~~;b_c,[•!Iloved ~r rel.ocntc~,_as~cs~g!'.~t~~.b.y lh!'..,I?!L•~.toE of f'tb.U~ W.<!.rk.s.~r.~umin!.•.nd~IJ.t ~,f Sttect.i;. at'thO:expcnse of thc}~rlillttec .. : 

··of his iticcessiir !ri'iiitefest. The permit IS votd If the permtttee ts not tn compliance wtlh Section 3800 of the La bor,Codc · · · · 
•.. • .,! ' 

. ·~:i~~l'··· .. ~-·-- ··,~~ .. ~·· ..--~:,~ 

P~rfor~ance of. the work of ~ctlvity under this permit is tantamount to agreeing to the conditions of this 
permit, 'Copy of this permit shall be kept at work site during period of operation within Distrlct's/Road 
right of way and shall be shown to District's representative or any law enforcement officer upo·n demand. 

INSPECTION REQUIRED 

CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK UNDER THIS PERMIT. FAILURE TO 
DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PERMIT IS VOID IF WORK NOT 
STAR:fED JN.60 DA¥S:(F-ORRQ'AD PERMIT) OR 180 DAYS.(FORFLOOD PERMIT) FROM-THE 
DATE OF THE ISSUANCE .. 

PERMIT OFFICE NO. PCHQ 
pUBLIC WORKS CONS.TRUCTION. 
900 S.-·Fremont Ave:·· 

Los Angeles County, CA 91803 

PHONE NO. 626-458-3129 

FAX NO. 626·576-7739 

....... , .... "'"'; 
.... ~· 

FOR BIDDiNt3 PURPOSES 

{NOT FOR CONSTRUCTION) 

.~, ·~•' • •, •, •• ,, 'r'..-<.., r r" 

·- ---~:...._·-·----·-- -------·. ..._; 

l~ll~lll~lll~lll~lll~lll]lll]ll~llll~l//lll 

'!f•" 

REPORT: lapwrp028 
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Condition J}2t},r~JJ?D~( v ~~· PURPOSES 
By Permit ·-.· .. :::_- Page: 1 of 1 

Oilgj,te;,.; fe~7yMarch21,20123:4 

Permit: PCFL- T201104481 'l~· .. Jf :L J 
The following Conditions of Approval are required to complete ~~permit: _ .. ~~. ·~. · · 

~ondition.of App1·oval _ _ Entered By Completed · ·By · . 

. GENERAL FLOOD PROVISION NO. 1 05-
Use of District's right of way fof'the' construction or activity auth 
herein.(G1) 

GENERALPROVISION N0.2 05- C-11 HPARAOAN 
Permittee shall be responsible for notifying his contractor and a I subcontractors of the provisions of this permit. No work will be started 
until a copy of this permit is given to the contractor and each f his subcontractors. Further. the copy will be left at.the site of the work 
being done by each contractor.(G2) 

GENERAL PROVISION N0.3 05-DEC-11 HPARAOAN 
Permittee:Jsj1otifiedthat.Jn.accor.d~nce.\Nith'the STATE OF CALIFORNIA CONSTRUCTION·SAFETY ORDER~;~:s~(:ffon'i'sri:J:.th~·'p:ermittee~or· 
his contractor may be required to acquire a permit from CAUOSHA if the work authorized herein more than· s·feet d~j:ip.':The'inspection 
provided by the District can in no way be construed as a safety inspection.(G3) . . ·:.~·, .: .. ·: .. ·.,. · ·-·: · · · ··· 

GENERAL PROVISION NO.4 ~-- .... __ . ._ 05-DE.C_-11 HPARAOAN . . ·· 
Unless otherwise indicated in this permit.·all work authorized by this permit shall. conform to the latest edition· of·r'h'e Stahdai-H- · • · · ·' · · .... '" · ..... .. 
Specifications rar·Public Work· ConstrUction.- as-amended. anq published by Building News. Inc .. 3055 ove~li:fftd ~venue. tos··ArigeleS. ·cA ·. · ··· · · · · · · ·· 
90034 and the latest edition of the Los Angeles Cpunty Pepartrnent of Public Works "Additions and Amendments to the Standard · 
Specifications for Public Works Construction".(G4) 

GENERAL PROVISION N0.5 05-DEC-11 HPARAOAN 
This permit is subject to such further conditions as the Director or his representative may issue during the period of this use. When 
possible. such additional conditions shall be promptly delivered in writing to the address shown on page one of this permit. Conditions 
delivered orally of necessity shall be promptly confirmed in writing.(G5) · 

PROVISION CONNECTION NO.1 05-DEC-11 HPARAOAN 
The only authorized discharge Is storm run-off.(Cl) 

GENERAL PROVISION N0.8 05-DEC-11 HPARAOAN 
Issuance of this permit shall not be construed as an obligation on the part of this District for the operation and maintenance of the 
proposed facillties.(GS) 

PROVISION CONNECTION NO.6 05-DEC-11 HPARAOAN 
Should work take place between October: 15 and Apri115. permittee shall obtain a long-range clear weather forecast before breaking 
into the main line storm drain. Construction of facilities connecting to the main line will be permitted only during a clear weather 
forecast that is acceptable to this District's representative. Once operations under this permit are initiated. the work shall be conducted 
in a continuous manner until completed.(C6) 

PROVISION CONNECTION N0.24 05-DEC-11 HPARAOAN 
No flushing water or pressure test water should be discharged to the District's facility without a current permit from the California 
Regional Water Quality Control Board.(C24) 

PROVISION CONNECTION N0.28 .05-DEC-11 .. ,HPARAOAN ···.. -- ~- , ..... :.,_ .. _ ~~-"-~ >·f:.·~ .·'t·! 

' • • • • '· . , . , ·,· I,. : J •' ~ , .... I ·,;_• • , <"7\'-,l '; "• ·. • r>;,:- ;"' •·: .", 

Issuance of this-permit shall not be construed as an obligation onthe part of t)l:e Distric:;t to assume resP,.Qf!,~ibiliJy for an,Y'dar;fiages. · 
incurred to the permittee's improvements in the event bf storm drain and/or channel failure or flooding from rain stor'ms.(C28) 

PROVISION POLUTION NO. 02 05-DEC-11 HPARAOAN 
Permittee.shall be responsible for the selection and implementation of Best Management Practices (BN1P''sJ fdr.·construction activities. If- ...... ,' · · 
the Director or authorized representative determines that additional BMP's or c;=orrective steps for exi~t!t19 .~r"J~~ .~r~ q~,ce,s~~~~Y.vR~rlpitiee ~ - ..... · · · 
shall immediately comply with the requests. (P2) _ ....... , .~,. ,.·;· · .. ,;;~ •. ·::,..;.::: ,:~~·. ;.::· ·:.:; ' •• "·..-'",';, ·•".·:,; 

'GENERAL PROVISION NO. 24 05-DEC-11 HPARAOAN ... 
During the period of operations conducted under the permit. Permittee shall maintain in effect an insl,lrance,p91icy (minjrrll.J!111imit$.. · ·. 
ONE million) naming the Los Angeles County Flood Control District/Los Angeles County Department of'.JitJI)1fg'WorR'f?n.d!Dr'U':S: ArmT.::·•·:::. ::~: .· .. ~··"~~~·

.·. Corps_ o~ Engineers as co~insure~ with r~spect to thes~ operations. A C(JP,Y (Jf thispo_licy shall ~~ subrr.J\i~¥&-~~?;,~~~:,Q.i¥:'IL.ii:J,~~4{;\~li;J,sJ,9"q~ti';':;,,~;;~~::~:~;:~~-~-
. ·the·D1stnct-file copy otth1sperm1t Exp1rat1on or cancellation of the Insurance policy shall conS\I~U~!3:revo.catlon.C!f-tf\i,s' p~rrn.itJG24) · · ' · 

GENERAL PROVISION NO. 35 . . 19-JAN-12 HPARAOAN .. ': '··.:. ::,.~ ''' .. , ,.,.' ' 
Permittee shall submit a copy of the as- built drawings for the completed construction authorized by 'this permit.(G35) 

GENERAL PROVISION NO. 50 19-JAN-12 HPARAOAN 
All activities covered by this permit' are subject to final approval by the City of Norwalk.(GSO) 



. ·-=· 

•l • ,' ,····. 

~}N~~~UH~~:¢s DEPARTMENT OF P.UB;LIC WORKS 

:Pat_e:: p3/21/2012 
Permit No: PCFL T201104481 

. ·. -~~·~·- ~ .. ::.. ../ ~~ -~ .. ::·) ;,:~,- :·~-~~·:.· .. j;_-.}:./:·_:t~:~--~-~y:;.'i:· ~:-~~·~i .;t' 
1\HIU:tn.t,··;. ofpurpose as outlined in application or _, 

mP.rmr~:!':rnn of the Chief Engineer or his · · · 

·ons of the Chief Engineer or his 

. . . 

·:, ;3-.·~\.'~~,t~ ". 

~ . ~ ........ " .... 
•. !!;: .... ~. :·· - .• '· ·, ::;, ;:":, ''.:·"-·' '"· -- ''• ., ... 

C. Perhiitt~e' shall assume ~nfire responsibility for all activities and Lises under this permit- and,shall save the District, ·· 
and_ Los Angeles County free and harrriiess ·from ·any and ail expense:··cpst, or liability in cqrmection with-or ~esulting- ... · .:: .. •· ·· , 
frpm the exercise of.:this perrni~ including, but not limited to.,.r;>roperty da_mage,, personal injury, ar)g ·w.(o.n0ful qeath: ·. · -·"· .. -. :; .. 

"'. .· . . . . ' . . . ~ . . . . . . . . . . . . -

,- \ 

D. Any damage caused to Flood Control structures by reason of exercise of this permit shall be repaired, at- the 
permittee's sole expense, to the satisfaction of the District. Should the permittee neglect to promptly make repairs, the 
District may perform such work or have others perform the work, and the permittee agrees to reimburse the District for 
all costs of the work so performed upon receipt of a statement thereof. 

E. Any structure or portions thereof or plantings placed on District rights of way or which affect District structures must 
be removed, revised, and/or relocated by permittee without cost to the District, or any other public agency the District 
shall so designate, should future activities or policy so require. 

F. This permit is valid only to the extent of District jurisdiction. Acquisition of permits required by other affected 
agencies and consent of underlying fee owner(s) of District easement lands are the responsibility of the permittee. 
NOTHING CONTAINED IN THIS PERMIT SHALL BE CONSTRUED AS A RELINQUISHMENT OF ANY RIGHTS 
NOW HELD BY THE DISTRICT. 

G. This permit is subject to all prior unexpired permits, agreements, easements, privileges, or other rights, whether 
recorded or unrecorded, in the area specified by this permit. Permittee shall make his own arrangements with holders 
of such prior rights. 

H. Unlesf1:oth_ei!Vis.~"specifi€1Sth~r,ein·,· this permit may be{evoked or canceled at -any time-by the--G~ief 9.ngin~,erSJr hi·s.·<_··,:.i ... , 
representative when required for District purposes. · ' : =· · · · · · · · -

I. Upon wfitteri notice of cancellation or revOCati.o'rJ ofi:his;permitfor any cause whatsoever, permittee shall-restore . 
. ""'DfstriGt rig fit' ofway ·and stnictures<to theitconaition prior to the issuance of the permit ancLti:ien::smafl~vaeate-:Oiskich= : .. :.:.,'.~"; ,;, _,:, :·{;,;;.,:·," 

propert-y:·· s·ll'Ould permiftee·'negrecfto restore the premises or structures to a condition satisfactor-Y to' the Chief'··"· · 
- .·• . . Engineer or. his representatiy~, the Distric.t may perform such work or have others perform thework,..~;~nd-the.permittee-. · . . . 
-.:.'"; ~::;t:::r,' l . .<,,; •. agrees4ocreimburse-the·Eifstrict<·f0r·-all co_stsof the -work so· performed upon recei13t of i:Pstatemer.~t,ther~of.,,:;;.~.,. ;; • .,.. ;~::;,,;:;;)r;,,::;:,,.,;;, :·'r.:,;;,:, , 

, .. -~,: .. '.'~·~',~::~;-,;::;:;~~:;t,:·_·:=)':;i)~;:;,:~:~:~\_~·:)~/~:~_;;/:=:;u ;::·>,-< ,.::' _' .. ·: ... :::·._ .. "'c.'':· • '''::: ··: ,,, : :·_ . .,,,:,L /:··"~ ··.·;·, . . ... . . .· . . . .. . . '. · ... 
, ', . · J., In the evenfofa. DistriCt employee work stoppage, the Chief Engineer orhis represeintativeiesei:ve§the'dghtJo: .. 

suspend all activity authorized under this permit which requires inspection by the Distri~t. Activity-authorized by the 
permit shall not resume until District approval to do so is given. 

K. Unless otherwise specifically provided, all costs incurred by permittee as a result of the conditions of the permit or 
exercise by District of any right, authority, or reservation contained therein shall be the sole responsibility of and shall 
be borne entirely by the permittee. 
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