San Bernardino County WDID: 7A363044001
Lanzit Ditch Bridge Replacement Project Reg. Meas. ID: 454189

Place ID: 890162

I Part C — Conditional Notifications and Reports

Report Type 6

Accidental Discharge of Hazardous Material Report

Report Purpose

Notifies Colorado River Basin Water Board staff that an accidental
discharge of hazardous material has occurred.

When to Submit

Within five (5) working days following the date of an accidental
discharge. Continue reporting as required by Colorado River Basin
Water Board staff.

Report Contents

1. The report shall include the OES Incident/Assessment Form, a full
description and map of the accidental discharge incident (i.e.
location, time and date, source, discharge constituent and quantity,
aerial extent, and photo documentation). If applicable, the OES
Written Follow-Up Report may be substituted.

2. If applicable, any required sampling data, a full description of the
sampling methods including frequency/dates and times of sampling,
equipment, locations of sampling sites.

3. Locations and construction specifications of any barriers, including
silt curtains or diverting structures, and any associated trenching or
anchoring.

Report Type 7

Violation of Compliance with Water Quality Standards Report

Report Purpose

Notifies Colorado River Basin Water Board staff that a violation of
compliance with water quality standards has occurred.

When to Submit

The Permittee shall report any event that causes a violation of water
quality standards within three (3) working days of the noncompliance
event to Colorado River Basin Water Board staff.

Report Contents

The report shall include: the cause; the location shown on a map; and
the period of the noncompliance including exact dates and times. If the
noncompliance has not been corrected, include: the anticipated time it
is expected to continue; the steps taken or planned to reduce, eliminate,
and prevent reoccurrence of the noncompliance; and any monitoring
results if required by Colorado River Basin Water Board staff.
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Notifies Colorado River Basin Water Board staff of the completion of in-
water work.

Within three (3) working days following the completion of in-water work.
Continue reporting in accordance with the approved water quality
monitoring plan.

As required by the approved water quality monitoring plan.

Notifies Colorado River Basin Water Board staff if the Project, as
described in the application materials, is altered in any way or by the
imposition of subsequent permit conditions by any local, state or federal
regulatory authority.

If Project implementation as described in the application materials is
altered in any way or by the imposition of subsequent permit conditions
by any local, state or federal regulatory authority.

A description and location of any alterations to Project implementation.
Identification of any Project modifications that will interfere with the
Permittee’s compliance with the Order.

Notifies Colorado River Basin Water Board staff of transfer of long-term
BMP maintenance responsibility.

At least 10 working days prior to the transfer of BMP maintenance
responsibility.

A copy of the legal document transferring maintenance responsibility of
post-construction BMPs.
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LIST OF STANDARD AND SPECIAL DRAWINGS (GREEN PAGES)

NOTICE TO RESIDENTS (ENGLISH/SPANISH)

2023 CALTRANS STANDARD PLANS

A3A

A3B

A3C

A10A
A10B
A10C
A10D
A10E
A10F
A10G
A10H

A20A
A20B

AG2A
A62C

A73A
A73B
A73C

A77L1

AT7L2

A77M1
A77N1
ATTN2
AT77N3

AT77N4

A77N14

Abbreviations (Sheet 1 of 3)
Abbreviations (Sheet 2 of 3)
Abbreviations (Sheet 3 of 3)

Legend - Lines and Symbols (Sheet 1 of 5)
Legend - Lines and Symbols (Sheet 2 of 5)
Legend - Lines and Symbols (Sheet 3 of 5)
Legend - Lines and Symbols (Sheet 4 of 5)
Legend - Lines and Symbols (Sheet 5 of 5)
Legend - Soil (Sheet 1 of 2)

Legend - Soil (Sheet 2 of 2)

Legend - Rock

PAVEMENT MARKERS, TRAFFIC LINES, AND PAVEMENT MARKINGS
Pavement Markers and Traffic Lines - Typical Details

Pavement Markers and Traffic Lines - Typical Details

EXCAVATION AND BACKFILL
Excavation and Backfill - Miscellaneous Details

Limits of Payment for Excavation and Backfill - Bridge

OBJECT MARKERS, DELINEATORS, CHANNELIZERS, AND BARRICADES
Object Markers

Markers
Delineators, Channelizers and Barricades

MIDWEST GUARDRAIL SYSTEM - STANDARD RAILING SECTIONS
Midwest Guardrail System - Standard Railing Section (Wood Post with Wood
Block)

Midwest Guardrail System - Standard Railing Section (Steel Post with Notched
Wood or Notched Recycled Plastic Block)

Midwest Guardrail System - Standard Hardware
Midwest Guardrail System - Wood Post and Wood Block Details
Midwest Guardrail System - Steel Post and Notched Wood Block Details

Midwest Guardrail System - Typical Line Post Embedment and Hinge Point
Offset Details

Midwest Guardrail System - Typical Railing Delineation and Dike Positioning
Details

Fiber or Rubber Mat Vegetation Control Guardrail System for Terminal System
End Treatments
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A77Q1
A77Q4

A77S1
AT7S2
A77S3

A77U1

AT7U2

A77US
A79B1

A84A
A84B

P74
P76

D87D

H1
H51
H52

T1A
T1A1
T1B
T2
T3A
T3B
T3C
T3D
T3E

T9

T51
T53
T56
T57

MIDWEST GUARDRAIL SYSTEM - TYPICAL LAYOUTS FOR STRUCTURES
Midwest Guardrail System - Typical Layouts for Structure Approach

Midwest Guardrail System - Typical Layouts for Structure Departure

MIDWEST GUARDRAIL SYSTEM - TYPICAL LAYOUTS FOR FIXED OBJECTS
MIDWEST GUARDRAIL SYSTEM - END ANCHORAGE AND RAIL TENSIONING
ASSEMBLY

Midwest Guardrail System - End Anchor Assembly (Type SFT - M)

Midwest Guardrail System - Rail Tensioning Assembly
Metal Railing Anchor Cable and Anchor Plate Details

MIDWEST GUARDRAIL SYSTEM - CONNECTION DETAILS AND TRANSITION
RAILING TO BRIDGE RAILINGS, ABUTMENTS AND WALLS
Midwest Guardrail System - Connections to Bridge Railings without Sidewalks
Details No. 1

Midwest Guardrail System - Connections to Bridge Railings without Sidewalks
Details No. 2

Midwest Guardrail System - Transition to Metal Beam Guardrail
Transition Railing (Type AGT) To Bridge Railings Without Sidewalks

FENCES
Temporary Desert Tortoise Fence

Desert Tortoise Fence

PAVEMENTS
Pavement Edge Treatments

Pavement Edge Treatments - New Construction

PIPE DOWNDRAINS, ANCHORAGE SYSTEMS AND OVERSIDE DRAINS
Overside Drains

LANDSCAPE AND EROSION CONTROL
Landscape and Erosion Control Symbols

Erosion Control Details - Fiber Roll and Compost Sock
Rolled Erosion Control Product

TEMPORARY CRASH CUSHIONS, RAILING AND TRAFFIC SCREEN
Temporary Crash Cushion, Sand Filled (Unidirectional)

Temporary Crash Cushion, Sand Filled (Unidirectional)
Temporary Crash Cushion, Sand Filled (Bidirectional)
Temporary Crash Cushion, Sand Filled (Shoulder Installations)
Temporary Railing (Type K)

Temporary Railing (Type K)

Temporary Barrier System (Cross Bolt)

Temporary Barrier System (Cross Bolt)

Temporary Barrier System (Cross Bolt)

TEMPORARY TRAFFIC CONTROL SYSTEMS
Traffic Control System Tables for Lane and Ramp Closures

TEMPORARY WATER POLLUTION CONTROL
Temporary Water Pollution Control Details (Temporary Silt Fence)

Temporary Water Pollution Control Details (Temporary Cover)
Temporary Water Pollution Control Details (Temporary Fiber Roll)
Temporary Water Pollution Control Details (Temporary Check Dam)
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BO-3
BO-13

B11-83
B11-84
B11-85

RS1
RS2
RS4

S93
S94
S95

Bridge Details
Bridge Details

CONCRETE BARRIERS
Concrete Barrier Type 85 Details No. 1

Concrete Barrier Type 85 Details No. 2
Concrete Barrier Type 85 Details No. 3

ROADSIDE SIGNS
Roadside Signs - Typical Installation Details No. 1

Roadside Signs - Wood Post - Typical Installation Details No. 2
Roadside Signs - Typical Installation Details No. 4

OVERHEAD AND ROADSIDE SIGNS PANELS
Framing Details for Framed Single Sheet Aluminum Signs, Rectangular Shape

Roadside Framed Single Sheet Aluminum Signs, Rectangular Shape
Roadside Single Sheet Aluminum Signs, Diamond Shape

DOLA DITCH FOUNDATION REPORT

LANZIT DITCH FOUNDATION REPORT

DOLA DITCH AND LANZIT DITCH AS-BUILTS
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SAN BERNARDINO

COUNTY

NOTICE TO THE RESIDENTS OF
NATIONAL TRAILS HIGHWAY AT DOLA AND LANZIT DITCHES

The San Bernardino County Department of Public Works has contracted with (Company name)
for the (type of work) of (name of road) in the (city) area. The construction shall include (detailed
description of work).

This work will be performed between the dates of (start date) and (end date).
Normal working hours will be between the hours of A.M. and P.M. Monday
through Friday.

There will be “No Parking Signs” posted on your street indicating the specific dates work will be
performed on the street. During the time we are working, access to the public will be limited and
we ask the following:

1. Do not park your vehicles on the roadway

2. Do not allow water to run on the roadway

3. Do not allow children to play in the roadway

4. Do not place trash cans or other debris on the roadway

We regret any inconvenience that this work may cause you and we thank you for your
cooperation in assisting us in rebuilding your street.

Thank you.
(Company name)
(Company contact name)
(Company phone number)
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If you need further assistance contact the Department of Public Works at (909) 387-7920

SAN BERNARDINO

COUNTY

NOTIFICACION A LOS RESIDENTES DE
NATIONAL TRAILS HIGHWAY AT DOLA AND LANZIT DITCHES

El Departmento de Obras Publicas de San Bernardino County, a contratado con (Company name) para
(type of work) la calle llamada (name of road) en la ciudad de (city). La construccion va a incluir
(detailed description of work).

Este trabajo serd hecho entre la fecha de (start date) y (end date). Las horas elegidas para hacer
este trabajo seran entre las de la mafanay de la tarde de lunes a viernes.

Habra letreros indicando que “No Habra Estacionamiento” en la calle y especificando el horario
cuando el trabajo serd hecho. Durante el tiempo que estaremos trabajando en la calle, la entrada
para el publico serd limitada y por esta razén pedimos lo siguiente:

No estacionen sus vehiculos en la calle.

No permita que corre el agua hacia la calle.

No permita que los nifios jueguen en la calle.

No ponga los botes de basura o cualquier otra basura en la calle.

Lamentamos la inconveniencia que causara este trabajo y les agradecemos por su cooperacion y
asistencia en el mejoramiento de su calle.

Muchas Gracias.

(Company name)
(Company contact name)
(Company phone number)

Si necesita asistencia favor de hablar al Departamento de Obras Publicas, (909) 387-7920.
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AB
ABBC

Abn
ABS
Abut
AC
AC+
ACB
ACC
ACP
Ad)

ADL
ADT
AFES

AlC
Alt

Amend

APC
Approx
APS
APU
ARS
ARV
AS
ASP
ASRP
Asay
ATPB
ATPM
Auto
Aux
AVB

Avg

Ba&as
BAGR
Bott
88

88
8/8/P1
8-B
88s

BC

BCR

Beg

BFM

8I+ Ctd
Bk

Bkt
Bidg
Blk

BLM
Blvd

BMP
Bot

_— =2 >

ACGREGATE BASE

ASBESTOS BONDED BITUMINOUS COATED
AIR-BLOWN MORTAR

ABANDON
ACRYLONITRILE-BUTADIENE -STYRENE
ABUTMENT

ASPHALT CONCRETE

UNGROUNDED CONDUCTOR

ASPHALT CONCRETE BASE
ARMOR-CLAD CONDUCTORS
ASBESTOS CEMENT PIPE

ADJUST,

ADJUSTABLE,

ADJACENT

ADDED DEAD LOAD

AVERAGE DAILY TRAFFIC
ALTERNATIVE FLARED END SECTION
AHEAD

AUXILIARY [RRIGATION CONTROLLER
ALTERNATE,

ALTERNATIVE

TIME FROM MIDNIGHT TO NOON
AMENDMENT

ALTERNATIVE PIPE

ALTERNATIVE PIPE CULVERT
APPROXIMATE

ACCESSIBLE PEDESTRIAN SIGNAL
ALTERNATIVE PIPE UNDERDRAIN
ACCELERATION RESPONSE SPECTRUM
AIR RELEASE VALVE

AGGREGATE SUBBASE

ALTERNATIVE SLOTTED PIPE
ALUMINUM SPIRAL RIB PIPE
ASSEMBLY

ASPHALT TREATED PERMEABLE BASE
ASPHALT TREATED PERMEABLE MATERIAL
AUTOMATIC

AUXILIARY

ATMOSPHERIC VACUUM BREAKER
AVENUE

AVERAGE

BALLED AND BURLAPPED
BRIOGE APPROACH GUARD RAILING
BATTERY

BEGINNING OF BRIDGE
BRASS/BRONZE
BRASS/BRONZE /PLASTIC
BACK-TO-BACK

BATTERY BACKUP SYSTEM
BEGIN HORIZONTAL CURVE,
BOLT CIRCLE

BEGIN CURS RETURN
BEGIN

BONDED FIBER MATRIX
BITUMINOUS COATED

BACK

BACKFILL

BUILDING

BLACK

BRIDGE-LOG MILE
BOULEVARD

BENCH MARK

BEST MANAGEMENT PRACTICE
BOTTOM

8P

BPA
1]
8PE
8P
er
Brg
8Ty
ev
ave
ew

CAA
CAP
CAPA
CARV
CAS
c8

cBw
c-c
CCA
ccry
CEC
(=]
CHDPE
Chni
cl1
CIDH
cip

ciece
ciss
CuP
Ckt
cL
CL-6
ci
Cir

™

cMs
CNC
cntl

Col
Comm
Conc
Conn
Const

Cont
Coord
cP

BO0STER PUMP,

BYPASS

BACKFLOW PREVENTER ASSEMBLY
BICYCLE PUSH BUTTON
BACKFLOW PREVENTER ENCLOSURE
BRASS/PLASTIC

BRIDGE

BEARING

BRITISH THERMAL UNIT

BALL VALVE

BEGIN VERTICAL CURVE

BARBED WIRE

CONDUIT,

CHANNEL (STRUCTURAL STEEL SHAPE)
CABLE ANCHOR ASSEMBLY
CORRUGATED ALUMINUM PIPE
CORRUGATED ALUMINUM PIPE ARCH
COMBINATION AIR RELEASE VALVE
CONSTRUCTION AREA SIGN
CONCRETE BARRIER,

CIRCUIT BREAKER,

COUPLING BAND,

COMPOST BERM

CONCRETE 8LOCK WALL

CENTER TO CENTER

CAM COUPLER ASSEMBLY

CLOSED CIRCUIT TELEVISION
CONTROLLER ENCLOSURE CABINET
CENTER OF GRAVITY

CORRUGATED HIGH DENSITY POLYETHYLENE

CHANNEL

CAST IRON
CAST-IN-DRILLED-HOLE
CAST-IN-PLACE,

CAST IRON PIPE

CAST IN PLACE CONCRETE PIPE
CAST-IN-STEEL-SHELL
COMPLETE JOINT PENETRATION
CIRCUIT

CHAIN LINK

CHAIN LINK FENCE (6 FT)
CLASS

CLEAR,

CLEARANCE

CENTER MARGIN LIGHT
CORRUGATED METAL PIPE
CHANGEABLE MESSAGE SIGN
CONTROL AND NEUTRAL CONDUCTORS
CONTROL

COUNTY

COLUMN

COMMUNICATION

CONCRE TE

CONNECTOR

CONSTRUCT,

CONSTRUCTION

CONTINUOUS

COORDINATE

CANDLEPOWER,

CATCH POINT,

COPPER PIPE

cr
CRCP
CRSP

csp
CSPA
CsT
ct
cT8
cTID
cTPB
CTPM
Ctrs
Culv
cv

4]

obi
0D

Oeg
Del
Det

OF
0G
OHY
o1

Dio
Dioph
olP
Dist

0IT
oLc

Ease
EB

EC

ECR
ECTC
ED
EDC
EDO
EDV
Elec
Etect

Etev

CREEX

CONTINUOUSLY REINFORCED CONCRETE PAVEMENT
CONCRETED ROCK SLOPE PROTECTION
COMPOST SOCK

CORRUGATED STEEL PIPE

CORRUGATED STEEL PIPE ARCH
CENTER STRIP

COURT

CEMENT TREATED BASE

CALTRANS IDENTIFICATION

CEMENT TREATED PERMEABLE BASE
CEMENT TREATED PERMEABLE MATERIAL
CENTERS

CULVERT

CHECK VALVE

G B

DEPTH,
OIRECTION (IN PERCENT) OF HEAVIER TRAFFIC FLOW
DOUBLE

DOWNDRAIN

DEGREE

DELINEATOR

DETAIL,

DETOUR

DOUGLAS FIR

DECOMPOSED GRANITE

DESIGN HOURLY VOLUME
DRAINAGE INLET,

DROP INLET

DIAMETER

DIAPHRAGM

DUCTILE IRON PIPE

DISTANCE,

DISTRICT

DRIP IRRIGATION TUBING

LOOP DETECTOR LEAD-IN CABLE
DOUBLE METAL BEAM BARRIER
DIAMETER NOMINAL

DRIVE

DOUBLE THRIE BEAM BARRIER
ORIP VALVE ASSEMBLY
DRIVEWAY

—E 5

EAST

EASEMENT

END OF BRIDGCE,
EASTBOUND

END HORIZONTAL CURVE,
EROSION CONTROL

END CURB RETURN
EROSION CONTROL TECHNOLOGY COUNCIL
EDGE DRAIN

EDGE DRAIN CLEANOUT
EDGE ORAIN QUTLET
EDGE DRAIN VENT
ELECTROLIER

ELECTRIC,

ELECTRICAL

ELEVATION

EH
Emb
EMS
Encl
Engr
EOD
EP
Eq
ERS
ES
ESA
ESAL
EST
Eatb
ETW
EVC
EVUC
EVUD

Exc
Exist
Exp
Exp Jt
Ext
Exwy

n

nmm
o0

FBE
FBS
FCV
Fdan
FEBT
Fert
FES
FF
FG
FH

Fig
FIPT
FIS
FL
FNBT
FO
FOB
Foc
F/P
FR
Fr Rd
FS

FSBT
FsC
Ftg
FY
FweT
Fwy

ELBOW

EMBANKMENT

EXTINGUISHABLE MESSAGE SIGN
ENCLOSURE

ENGINEER

EOGE OF DECK

E0GE OF PAVEMENT

EQUATION

EARTH RETAINING STRUCTURE
EDGE OF SHOULDER
ENVIRONMENTALLY SENSITIVE AREA
EOQUIVALENT SINGLE AXLE LOADS
END STRIP

ESTABLISHMENT

EDGE OF TRAVELED WAY

END VERTICAL CURVE
EMERGENCY VEHICLE UNIT CABLE
EMERGENCY VEHICLE UNIT DETECTOR
ENDWALL

EXCAVATION

EXISTING

EXPANSION

EXPANSION JOINT

EXTERIOR

EXPRESSWAY

FILL,

FULL CIRCLE

FRAME AND COVER

FRAME AND GRATE

FLOOR BEAM,

FLASHING BEACON

FLASHING BEACON ENCLOSURE
FLASHING BEACON WITH SLIP BASE
FLOW CONTROL VALVE
FOUNDATION

FACING EASTBOUND TRAFFIC
FERTILIZER

FLARED END SECTION

FILTER FABRIC

FINISH GRADE

FIRE HYDRANT,

FLEXIBLE HOSE

FIGURE

FEMALE [RON PIPE THREAD
FERTILIZER INJECTOR SYSTEM
FLOW LINE

FACING NORTHBOUND TRAFFIC
FIBER OPTIC

FREE ON BOARD

FACE OF CONCRETE
FULL/PART CIRCLE

FIBER ROLL

FRONTAGE ROAD

FAR SIDE,

FINISHED SURFACE,

FLOW SENSOR

FACING SOUTHBOUND TRAFFIC
FLOW SENSOR CABLE
FOOTING

FLUSH VALVE

FACING WESTBOUND TRAFFIC
FREEWAY

frer] comnry | mour | rorl e P e,
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PLANS APPROVAL DATE
THE STATE OF CALIFORWIA OF IIT OFFIERS
OF AEENTS SKALL WOT BF RESPOVIBLE FOR
THE ACCHRACT OF COMPLE TENEST OF SCAMVER
CORES OF THCT MLAN ST

GENERAL RULES:
1. Words are preferred over abbreviations
ond ocronyms,

2. Use words in notes, except where space
is limited on the plon sheet.

3. Do not use abbreviotions or ocronyms
where the meoning may be in doubt.

4. Abbreviations ond gcronyms moy be
used in cotlouts, dimensions, ond tables.

5. Use upper ond lower cose letters for
aobbreviation of a single word,
e.g., Misc = miscelloneous
and Bit Ctd = bituminous coated

6. Use all upper case letters for acronyms.
@.g., BCR = begin curb return

UNITS OF MEASUREMENT:
1. See Tables A, B ond C on Stondord
Plan A3C.

2. Units of measurement are not part
of abbreviations ond ocronyms.
The obove abbreviotion and acronym
general rutes do not apply.

SYMBOLS:
1. See Taoble D on Stondord Plon A3C.

SLOPES, FLARES, AND TAPERS:

1. Side slopes:
X:Y - horizontal:verticol

2. Flares ond topers:
X:¥ - longitudinal:iateral

VE€EY NV1d AHYANVY1S £2Z0Z

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ABBREVIATIONS
(SHEET 1 OF 3)

A3A

13-z

Return to Table of Contents
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Galv
GARV
GARVA
G8
GFCl

GP
GPH
GPM
GR
orn
GSP
Gtr
GV

HAR
h, hr

HOPE
hdwl
Hex
Hex Hd
HMA
Horiz
HOV

HP

HPL
HPS

HS
HSS
HW

HWM
Hwy

18
(o
Icc

0

IF
IFS
LISNS
Int
Inv
1PS
1PT
Irr
Ist

Jet
JP
JPCP
Js
Jt

3% >

GROOVE,

EQUIPMENT GROUNDING CONDUCTOR
ACCELERATION DUE TO GRAVITY
GAUGE

GALVANIZED

GARDEN VALVE

GARDEN VALVE ASSEMBLY

GROUND BUS

GROUND FAULT CIRCUIT INTERRUPTER
GRAVEL MULCH

GRADING PLANE

GALLONS PER HOUR

GALLONS PER MINUTE

GUARD RAILING

GREEN

GALVANIZED STEEL PIPE

GUTTER

GATE VALVE

HEI[GHT,

HALF CIRCLE

HIGHWAY ADVISORY RADIO
HOUR

HORIZONTAL DRAIN

HIGH DENSITY POLYETHYLENE
HEADWALL

HEXAGONAL

HEXAGONAL HEAD

HOT MIX ASPHALT
HORIZONTAL

HIGH OCCUPANCY VEHICLE
HINGE POINT,

HORSEPOWER

HIGH PRESSURE LINE
HIGH PERFORMANCE STEEL,
HIGH PRESSURE SOOIUM
HIGH STRENGTH

HOLLOW STRUCTURAL SECTION
HEADWALL,

HIGH WATER

HIGH WATER MARK
HIGHWAY

c—T1 5

{MPORTED BORROW

[RRIGATION CONTROLLER
[RRIGATION CONTROLLER(S) IN
CONTROLLER ENCLOSURE CABINET
[NSIDE DIAMETER

INSIDE FACE

[RRIGATION FILTRATION SYSTEM
[NTERNALLY [LLUMINATED STREET NAME SIGN
INTERIOR

INVERT

IRON PIPE SIZE

IRON PIPE THREAD

IRRIGATION

INDUCTION SIGN LIGHTING

JUNCTION

JOINT POLE

JOINTED PLAIN CONCRETE PAVEMENT
JUNCTION STRUCTURE

JOINT

Lat
Lce
LED
LMA
Ln
Loc
LoL
Long
Longit
LPS
LS
Lt
Ltg
Lum

M
Malnt
MAS
MAT
Max
ue
wes
MBGR
MBPS
ucy
Med
MGS
MH
MIC
Min
MIPT
Misc
Misc 1 &S
Mkr
MM
Mod

Mon
wP
MPGR
MR
MSE
"

wtg
Mt
My
MVDS
MVP

N8

NC

x5

LENGTH,
ANGLE (STRUCTURAL STEEL SHAPE)
LATITUDE

LEAN CONCRETE BASE

LIGHT EMITTING DIODE

LUMINAIRE MAST ARM

LANE

LOCATION

LAYOUT LINE

LONGITUDE

LONGITUDINAL

LOW PRESSURE SODIUM

LUMP SUM

LEFT

LIGHTING

LUMINAIRE

v

METERED

MAINTENANCE

MAST ARM MOUNTING SIDE ATTACHMENT
MASY ARM MOUNTING TOP ATTACHMENT
MAXEMUM

METAL BEAM

METAL BEAM BARRIER

METAL BEAM GUARD RAILING

MANUAL BYPASS SWITCH

MANUAL CONTROL VALVE

MEDIAN

MIDWEST GUARDRAIL SYSTEM

MANHOLE

MASTER IRRIGATION CONTROLLER
MINIMUM

MALE IRON PIPE THREAD
MISCELLANEOUS

MISCELLANEOUS IRON AND STEEL
MARKER

MULTIPLE TO MULTIPLE TRANSFORMER
MODIFIED,

MODIFY

MONUMENT

METAL PLATE

METAL PLATE GUARD RAILING
MOVEMENT RANGE

MECHANICALLY STABILIZED EMBANKMENT
MOUNTAIN,

MOUNT

MOUNT ING

MATERIAL

MERCURY VAPOR LIGHTING FIXTURE
MICROWAVE VEHICLE DETECTION SYSTEM
MAINTENANCE VEHICLE PULLOUT

N 5

NORTH,

NEUTRAL (GROUNDED CONDUCTOR)
NORTHBOUND,

NEUTRAL BUS

NORMALLY CLOSE

NCN
NL

No.

NPS
NPT
NS

NTS

obir

osc

OGAC
OGFC

OHW

0-0
Opp
0s0

PAP
PB
PBA
PC

pcc

PCMS
PCP

PCVC
PE
PEC

Ped
Perm
PEU
PG
Pl
PJIP
Pkt
Pkwy
PL

Pl
P/L
PLS
Pt

Lagl

Plt Estb

(N _continued )

NO COMMON NAME

NOZZLE LINE

NORMALLY OPEN

NUMBER {MUST HAVE PERIOD})
NUMBERS {(MUST HAVE PERIOD)
NOMINAL PIPE SIZE

NATIONAL PIPE THREAD

NEAR SIDE

NOT TO SCALE

—wo >

OBLITERATE

OVERCROSSING

ON CENTER

OUTSIDE DIAMETER

OUTSIDE FACE

ORIGINAL GROUND

OPEN GRADED ASPHALT CONCRETE
OPEN GRADED FRICTION COURSE
OVERHEAD

ORDINARY HIGH WATER MARK
OVERLAP

ouT TO OUT

OPPOSITE

OVERSIDE ORAIN

—r >

PAGE,

PITCH,

PART CIRCLE,

NUMBER OF POLES FOR A CIRCUIT BREAKER
PERFORATED ALUMINUM PIPE

PULL 80X

PUSH BUTTON ASSEMBLY

POINT OF CURVATURE,

PRECAST

POINT OF COMPOUND CURVE,
PORTLAND CEMENT CONCRETE
PORTABLE CHANGEABLE MESSAGE SIGN
PERFORATED CONCRETE PIPE,
PRESTRESSED CONCRETE PIPE
POINT OF COMPOUND VERTICAL CURVE
POLYETHYLENE

PERMIT TO ENTER AND CONSTRUCT
PHOTOELECTRIC CONTROL
PEDESTRIAN

PERMEABLE MATERIAL
PHOTOELECTRIC UNIT

PROF ILE GRADE

POINT OF INTERSECTION

PARTIAL JOINT PENETRATION
PACKET

PARKWAY

PLATE

PLASTIC

PROPERTY LINE

PURE LIVE SEED

PLANT,

PLANTING

PLANT ESTABLISHMENT

PN

POT
PovCe
PP

PPL
PPP
PR
PRC
PRF
PRLY
PRV
PRVC
PS&E
PS
/S
PSP
PT

PTR
PUC
PVC
Pvmt

acv

RECP
Reinf

b cowry | soure | roret sabucer [0 antets
(P _continued )
POST MILE, Dt Maah

TIME FROM NOON TO MIDNIGHT
PAVING NOTCH

POINT OF HORIZONTAL CURVE, Mo
PEDESTRIAN OVERCROSSING
POINT OF TANGENT

POINT OF VERTICAL CURVE
PIPE PILE,

PLANS

N A

REGISTENED CIVIL EMGINEER

iy 1, 2023

THE STARE OF Ghl
W AGENTT SNALL MOT BE RESAONS)

CLIT T OF COMY L TTRESS 0F SCaMmEl
COFIES OF (WIS PLAN. SHEE Y.

APPROVAL OATE

FORNSA OF ITT OFFACERS )
i E PO

PLASTIC PIPE,

POWER POLE

PREFORMED PERMEABLE LINER
PERFORATED PLASTIC PIPE
PRESSURE RATED

POINT OF REVERSE CURVE
PAVEMENT REINFORCING FABRIC
PRESSURE RELIEF VALVE

PRESSURE REGULATING VALVE
POINT OF REVERSE VERTICAL CURVE
PLANS, SPECIFICATIONS AND ESTIMATES
PRESTRESSED

PRESTRESSED

PERFORATED STEEL PIPE

POINT OF TANGENCY,

CONDUIT WITH PULL TAPE

POWER TRANSFER RELAY
PEDESTRIAN UNDERCROSSING
POLYVINYL CHLORIDE

PAVEMENT

o >

QUARTER CIRCLE
QUICK COUPLING VALVE
QUANTITY

C_ R "

RADIUS

REMOVE AND DISPOSE

REMOVE AND SALVAGE

RATE OF CHANGE

REINFORCED CONCRETE ARCH
REINFORCED CONCRETE BOX
REINFORCED CONCRETE PIPE
REINFORCED CONCRETE PIPE ARCH
REMOTE CONTROL VALVE

REMOTE CONTROL VALVE (MASTER)
REMOTE CONTROL
REMOTE CONTROL
RECYCLEO WATER
ROAD

ROAOWAY
RELOCATEQ EOUIPMENT

ROLLED EROSION CONTROL PRODUCT
RE INFORCED,

REINFORCEMENT,

REINFORCING

VALVE (MASTER} W/FLOW SENSOR
VALVE W/PRESSURE REGULATOR

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ABBREVIATIONS
(SHEET 2 OF 3)

A3B
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Rel
Repl

Ret
Rev

RHMA
RICS
Riv
RM

RP

RR
RSP

Rt
Rte
RW

R/W
RWIS
Rwy

SAE
Solv
SAPP
s8

sC
s/C
Sch
ScsP
so

s6
shid
Sht
slIc
Sig
Sim

SNS
sp
Spec

sPp

RELOCATE

REPLACEMENT

REQUIRED

RETAINING

REVISED,

REVISION

RUBBERIZED HOT MIX ASPHALT
REMOTE [RRIGATION CONTROL SYSTEM
RIVER

ROAD-MIXED,

RAMP METERING

RADIUS POINT,

REFERENCE POINT

RAILROAD

ROCK SLOPE PROTECTION,
REVISED STANDARD PLAN
RIGHT

ROUTE

REDWOOD,

RETAINING WALL

RIGHT OF WAY

ROADSIDE WEATHER INFORMATION SYSTEM
RAILWAY

SOUTH,
SLIP,

SUPPLEMENT

STRUCTURE APPROACH EMBANKMENT
SALVAGE

STRUCTURAL ALUMINUM PLATE PIPE
SOUTHBOUND,

SLIP BASE

SAND CUSHION

SAW CUT LINE

SCHEDULE

SLOTTED CORRUGATED STEEL PIPE
STORM DRAIN

SECOND,

SECTION

SEPARATION

SUBGRADE

SHOULDER

SHEET

SIGNAL INTERCONNECT CABLE
SIGNAL

SIMILAR

SELECTED MATERIAL

SIGNAL MAST ARM

STREET NAME SIGN

STAND PIPE,

SERVICE POINT

SPECIAL,

SPECIFICATION{S})

SLOTTED PLASTIC PIPE

sS
SSBM
Ss0
SSPA
SSPP
SSPPA
SSRP
SST
st
Sto
sT88
Std
Str
Surf
sw

Swr
Sym
S45

Tan
AL

Tor
Tad
TCc8
TcE
TDC
Temp

T6
Tl
TS
™S
Tos
Tot
™
TPB
TPM
TQ
Trons
TRM
Ts

T

Typ

SOUARE
SLOPE STAKE

STRAP AND SADDLE BRACKET METHOD
STRUCTURAL SECTION DRAIN
STRUCTURAL STEEL PLATE ARCH
STRUCTURAL STEEL PLATE PIPE
STRUCTURAL STEEL PLATE PIPE ARCH
STEEL SPIRAL RIB PIPE

SIDE STRIP

STREET

STATION

SINGLE THRIE BEAM BARRIER
STANDARD

STRUCTURE

SURFACING

SIDEWALK,

SOUND WALL

SEWER

SYMME TRICAL

SURFACE 4 SIDES

SEMI-TANGENT,

THIRD CIRCLE,

THREAD,

TRUCK TRAFFIC VOLUME (IN PERCENT)
OF DESIGN HOURLY VOLUME
TANGENT

TERMINAL BOARD

THRIE BEAM BARRIER

TIMBER

TOP AND BOTTOM

TRAFFIC CONTROL 80X
TEMPORARY CONSTRUCTION EASEMENT
TELEPHONE DEMARCATION CABINET
TEMPORARY,

TEMPERATURE,

TEMPERED

TOP OF GRADE

TRAFFIC INDEX

TRUCK LOADING STAND PIPE
TRAFFIC MONITORING STATION
TRAFFIC OPERATIONS SYSTEM
TOTAL

TELEPHONE POLE

TREATED PERMEABLE BASE
TREATED PERMEABLE MATERIAL
THREE-QUARTER CIRCLE
TRANSITION

TURF REINFORCEMENT MAT
TRANSVERSE,

TRAFFIC SIGNAL,

TUBULAR STEEL

THO-THIRDS CIRCLE

TREE WELL SPRINKLER ASSEMBLY
TYPICAL

555568

upPsc

ve
vCP
veh
vert
via
VIVDS

vol

ws
w/0

L
WiM

Xfmr

Xing

Yr
Yrs

UNDERCROSSING

UNDERDRAIN

UNDERGROUND

UNLESS OTHERWISE NOTED
UNDERPASS

UNINTERRUPTIBLE POWER SUPPLY

oint| counry | poute
1

FOST WILES
TOTAL SROJEC

SHEET| TOTAL
SHEETS

REGIETEAED CIVIL EWGINEER

May 1, 2023 y

PLANS APPROVAL DATE

T SEALE OF CALIOWNAD OR JTE VEIEERS
OF ASENIT SHALL WOF BE RESPORSILE SR

UNINTERRUPTIBLE POWER SUPPLY CONTROLLER T
UPS MODE
N F_MEASUREMENT:
VALVE Some of the units used in the project plon Some of the units used in
nEs[cp; SPEED quontity tables and in the Bid l1ei‘n List ore: ne Elechrlcol plans ore:
VARIABLE, TABLE A ABLE C
VARIES UNIT OEFINITION UNIT DEFINITION
VERTICAL CURVE ACRE ACRE A AMPERE
VITRIFIED CLAY PIPE CF cuelC FooT bps BITS PER SECOND
VEHICLE cY CUBIC_YARD ™ 8pe BYTES PER SECOND
VERTICA
ERTICAL EA EACH FC FOOT-CANOLE
viapucT GAL GALLON N HERTZ
VIDEO IMAGE VEHICLE 1) POUND 2
DETECTION SYSTEM LF LINEAR FOOT Kk # KiLo
VOLUME LNMI LANE MILE kv KILOVOLT
LS LUMP_SUM KVA KILOVOL T~ AMPERE
SOFT SQUARE FOOT 1] KILOWATT
v O SQYD SQUARE_YARD M % | MEGA
WEST, STA ‘°gD;E§;UNDS m o» MILL]
WIDTH TON 2, mA WILLIAMPERE
LA min MINUTE
WITHOUT P PICO
WESTBOUND s SECOND
WEEP HOLE Some of +the units used in the plans other v VOLT
WHITE than in the project plan quantity tobles are:
VA VOL T~ AMPERE
WE[GH- [N-MOTION TABLE 8
WIRE MESH, Vide} VOLT (DIRECT CURRENT)
WATER METER UNIT DEF INITION Viao) VOLT (ALTERNATING CURRENT)
WATER SURFACE, kal KIPS PER SOUARE [NCH w WATT
WYE STRAINER kaf KIPS PER SQUARE FOOT Q OHM
WYE STRAINER ASSEMBLY psl POUNDS PER SQUARE [NCH v ® MICRO
WELDED STEEL PIPE psf POUNDS PER SQUARE FOOT * Prefix to o unit
WEIGHT 0,43
7143, pef POUNDS PER CUBIC FOOT .
MATER VALVE — tat TONS PER SQUARE FOOT SYUROLS:
:::2::tt LAYOUT LINE n mph, WPH % MILES PER HOUR Commonly used symbols for U.S. customary units
i TABLE D
WELDED WIRE MESH oz OUNCE
2] POUND SYMBOL DEFINITION
kip 1,000 POUNDS | 0 AT
: cal CALORIE [} CENTERLINE
TRANSFORMER 1t FOOT OR FEET P 3?{‘.}2?'5‘“““"575“'
CROSS SECTION gal GALLON PHASE '
CROSSING * For use on o sign panel only [ 4 PLATE
% STATIONLINE
YEAR
YEARS STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ABBREVIATIONS
(SHEET 3 OF 3)

[ A3C

ALY NVYId AHVYANVY IS £Z07

se31-2

Return to Table of Contents


Contracts - Andrew Truong
Stamp


SYMBOLOGY FOR DESIGN FEATURES

USE THE ACTUAL LINE DESIGNATION

"Z" LINE

9 260 1

R/W

TOE OF SLOPE

P ~&F
[ TN -
TOP OF CUT

\_k

ALIGNMENT LINE
(STATION LINE)

RIGHT OF WAY LINE

{POSITION LABEL OUTSIDE OF CALTRANS R/W)

{NO LEADER LINE OR ARROWMEAD IS NEEDED)

CATCH LINE FOR CUT AND FILL SLOPES

FINISHED GRADE LINE (USE SOLIO LINE)

— (USED FOR PROFILES AND TYPICAL SECTIONS)

ORIGINAL GROUND LINE

”‘m\‘-———-,—&-—-—w} — (MAY BE USED ON DETAJL SHEETS)

- BB 217+93.45
AERIAL EASEMENT

N

—
\— APPROACH SLaAB
[SEE STRUCTURE PLANS)

HMA DIKE
r
HMA OVERSIOE | \q‘iDOVlNDRAIN
ORAIN

CI:lFE INLET DRAINAGE FLARED END
INLET

SECTION

WINGWALL
. b 4

I
C“ ENDVIALL—/\

EADWALL

EB 222+06.38

STRUCTURE (BRIDGE)

BRIDGE NAME
(SEE STRUCTURE PLANS}

DIXE, DOWNDRAIN AND OVERSIDE DRAIN

PIPE CULVERT - SINGLE LINE
(36" OR LESS IN D/IAMETER)
(PLUS - OTHER DRAINAGE FEATURES)

PIPE CULVERT - TWO LINES

(GREATER THAN 36" TO 6" IN DIAMETER
PLUS - OTHER DRAINAGE FEATURES)
{OVER 6° IN OIAMETER, ORAW TO SCALE)

a 2 A a

\FACE OF waLL

2
v

WALL

WALL ON BARRIER

WALL ON RETAINING WALL
CONCRETE (MEDIAN) BARRIER
NEW GUARDRAIL

DOUBLE THRIE BEAM BARRIER
TEMPORARY BARRIER SYSTEM
CURB WITHOUT GUTTER

CURB WITH GUTTER
(CURB-LIP, FLOW LINE, TOP-BACK OF CURB)

FENCE

EXISTING WALL ~ USE ONLY WHEN
TO BE PERFORMED ON
EXISTING WALL (DO NOT OROP oOUT)

EXISTING GUARDRA]L - USE O
WHEN WORK [S TO BE ERFORMED ON
EXISTING RAILING (00 NOT DROP OUT)

EXISTING CON:RETE BARRIER -
NLY WHEN X IS TO BE Panrmuzn
ON EXISTING BARRIER (00 MOT OROP OUT)

SOLIO TRAFFIC LINE
BROKEN TRAFFIC LINE
CURB RAMP

DIRECTION OF TRAFFIC
(ARRONS ARE TO BE HOLLOW)

= wle
[5-5 SE T ¥ 9

Oﬂﬂn

b 70

oist| COuNTY HDOUTE

FORT UILES Fusr- TOTAL
TOTAL PROJECT bia, |SHEETS

RECESTERED TIVIL ENGINEER

PLANS APPAOVAL DATE

e L T S

May 1, 2023 |

Shaie wOF
COMES OF IW/T AN SREET,

SHE SIATE OF CAL KDL 08 125 DETEDRS
R ACENTT P SPTS
THE ACCURMET 9 COMPLETENTIE OF SCAMW

STRIPING AND SIGNING

ROADSIDE SIGN - ONE POST, TWO POSTS (EMBEDDED)

ROADSIDE SIGN - ATTACHED TO ELECTROLIER, SIGNAL STANDARD,
SIGN STRUCTURE POST OR BARRIER

EXISTING ROADSIOE SIGN - ONE POST, TWO POSTS (EMBEDDED)

OVERHEAD SIGN - ONE POST

OVERHEAD SIGN - TwO POST

SYMBOL FOR ROADSIDE SIGN NUMBER

SYMBOL FOR OVERHEAD SIGN NUMBERING

SYMBOL FOR TRAFFIC LINE DETAIL

SYMBOL FOR DELINEATOR OR OBJECT MARKER

PAVEMENT MARKING ARROWS
{ARRONS ARE TO BE HATCHED)

BEGIN OR END OF TRAFFIC STRIPE

TRANSITION FROM ONE TRAFFIC STRIPE TO ANOTHER

STATE OF CALIFORNiA
DEPARTMENT OF TRANSPORTATION

LEGEND

LINES AND SYMBOLS

(SHEET 1 OF 5)

NO SCALE

87202

YOLY NYId AHYANY IS

[ A10A
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WATER POLLUTION

CONTROL

THVF

TSF

TRSF

TFR

COCOC I vees (110

( X XCOTses C X XC C XX )

DIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHIIIIIIII!IIIIG

AN AN s BN N s NS Nm —

©
>}
~)=)=)
(|

BOUNDARY LINE

STATE OR COUNTRY

_COUNTY OR RESERVATION BOUNDARY

CITY OR MILITARY BOUNDARY

FOREST

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

Temp

HIGH-VISIBILITY FENCE

SILT FENCE

Reinf SILT FENCE

FIBER ROLL

GRAVEL BAG BERM

STRAW BALE BARRIER

SLOPE DRAIN FLEX PIPE

EARTH BERM

DITCH/SWALE

CONCRETE WASHOUT

DRAINAGE INLET PROTECTION

DRAINAGE OUTLET PROTECTION

CHECK DAM

CONSTRUCTION ENTRANCE

STOCKPILE

ENVIRONMENTALLY SENSITIVE AREA (ESA)

7

T

DRAINAGE

— DIRECTION FLOW OF WATER
<:> DRAINAGE SYSTEM SYMBOL
O DRAINAGE UNIT SYMBOL

= DRAINAGE INLET

o - T DITCH FLOW LINE

7 FOST WILES, [RHEET] TOTAL
FHEE COUNTY: | ROHTE TOTAL PRDJECT | No. |SHEETS

Sobrabimsmigman £ Woplly

REGISTERLD CIWIL ENOINEER

May 1, 2023 |

FLANS AFFROVAL DATE

(CORITE OF WIS PLAN SMEET,

DRAF TING
0 TILDE - DESIGNATES AN AREA

NORTH ARROW
ADDENDUM SHEET SYMBOL

W (ADOENDUM MUMBER [S INCLUDED
INSIDE THE SYMBOL)

MATCH LINE
A BREAK LINE

STATE OF CALFORNIA
DEPARTMENT OF TRANSPORTATION

LEGEND
LINES AND SYMBOLS
(SHEET 2 OF 5)
NO SCALE

eZN07Z

ANLY NVYIAd AMYANVY I Q

[ At10B
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SUBSURFACE FACILITIES

9 k- 3
S - - s -s—
--g—— - ——--§—— - ——--5—
—_—— -E -E—
e @ -—e—

———— S ———— e S —— e (S ——

T g g
) ———0 0—
-——-— ——--0———— —-—-0——
—_—-eTy -tV TY——
—ety— — sty — —— —— -ty — —
—— e T A T—— - —— e g [ —
— -8t - -st - -8t—
e o2 T e e = T e e e = TC =
—--tc —--tc —-tc—
[N 7 E— , S
—--8d --8d --sd—
e FQ e vt e F () e e e [ () —
—fo— — —fo— — —fo—
e YT e YT e e e YT —
—_——jt—— -t —— - jt —
-— RCW— —— — RCW— —— — RCW —
s—rCWw— —— —rcw— ——— — rew —
— lrr-c irr-c irr-c —
— es-c es-c es-c ——

NEW WATER

Exist WATER

NEW NATURAL GAS

Exist NATURAL GAS

NEW SEWER

Exist SEWER

NEW ELECTRICAL
Exist ELECTRICAL

NEW TELEPHONE

Exist TELEPHONE

NEW GASOLINE
Exist GASOLINE

NEW OIL

Exist OIL

NEW TELEVISION
Exist TELEVISION

NEW STEAM
Exist STEAM

NEW TELEMETER CABLE

Exist TELEMETER CABLE

NEW STORM ORAIN

Exist STORM DRAIN

NEW FIBER OPTIC

Exist FIBER OPTIC

NEW JOINT TRENCH

Exist JOINT TRENCH

NEW RECYCLED WATER

Exist RECYCLED WATER

Exist IRRIGATION CONDUIT

Exist ELECTRICAL SYSTEMS CONDUIT

OVERHEAD FACILITIES

—  f —— —— R —— -Eema==  NEW ELECTRICAL
—-e Hoh}——- -e Exist ELECTRICAL
== TC e e = { O = ——— == TC———  NEW TELEMETER CABLE
— &g —{oh—— —— ¢ Exist TELEMETER CABLE

NEW TELEPHONE

—_——T—

= O e - T —

——t -Hoh}—— -t Exist TELEPHONE
——ee ¥ ——— - {QH}————--- TV —-  NEW TELEVISION

— -ty —— e {Oh}———--- v —-  Exist TELEVISION

— f0—— —— ——{OH}—— —— === F0=—— ~ NEW FIBER OPTIC

—— f0—— —— ——{oh}—— ~— = fo—— —  Exist FIBER OPTIC
e JT —— e {OH}—— = e e JT =me  NEW JOINT OVERHEAD
—---jt ———--{oh}———---j+ —-  Exist JOINT OVERHEAD

SHOWING THE RELOCATION OF
EXISTING FACILITIES TO THE NEW LOCATION

A
——eeyT == {OH}— 71 e T ——— {OH}— —
/R
gl
/ [
.
—_—e 4°h)—-/ —‘—\ -e Hoh}—
—t— s --oh—
ABANDONED FACILITY
—_—t—ff t —-t S t—

//  ABANDON SYMBOL IS THE CELL "ABANON"

THERE ARE LINE STYLES FOR ABANDONED UNDERGROUND UTILITIES IN THE
CALTRANS LINE STYLE RESOURCE FILE (Ctistyle-553.rsc.

oist| cousry AQUTE

FORT UILER Fukcv
TOTAL PROJECT No.

Sbrelemgmion & Mol

REG[STEAED CIV Il EMGINEER

Moy 1, 2023

PLANS APPREVAL DATE

THE STATE OF CATIFDRWTA OF 173 OFERERT N
(3% ASEMTS SAALL NET BE RESPONTISCE FOR.

THE dCCURACT OF COWPLETTNESS OF SCAMNED
COPNY OF IS PLAN SHEET.

NOTE:

IDENTIFY (LABEL) THE OWNER OF EACH FACILITY PLUS THE SIZE,
PRESSURE AND VOLTAGE (IF APPLICABLE)} FOR ALL FACILITIES
(WHETHER PART OF A JOINT OVERHEAD, JOINT TRENCH OR SOLO
INSTALLATION),

THE TYPE OF FACILITY IS IOENTIFIED BY THE SYMBOLOGY OF THE
LINE STYLE CHOSEN (SEE LINE STYLES ON THIS STANDARD PLAN
SHEET).

WHEN USING THE JOINT OVERHEAD OR JOINT TRENCH SYMBOLOGY
{SEE THE CALTRANS LINE STYLES ON THiS PAGE), USE A BRACKET
TO GROUP AND LABEL ALL THE FACILITIES ASSOCIATED WITH THE
JOINT OVERHEAD OR TRENCH (SEE THE EXAMPLES BELOW).

JOINT OVERHEAD/TRENCH

\_ ELECTRIC COMPANY (VOLTAGE)
TELEPHONE COMPANY [NUMBER OF DUCTS)
COMMUNICATIONS COMPANY (WUMBER OF DULTS)

—eedT JT

cee YT e e T e -

GAS COMPANY (SIZE & PRESSURE)
WATER COMPANY (SIZE & PRESSURE IF APPLICABLE)
SEWER COMPANY (SIZE)

SOLO FACILITY

o ¢

_\—NATURAL GAS COMPANY (SIZE & PRESSURE)

STATE OF CALFORNIA
DEPARTMENT OF TRANSPORTATION

LEGEND
LINES AND SYMBOLS
(SHEET 3 OF 5)

NO SCALE

[ A10C

[ {14

NOLY NVY1Id AQHVYANVYIS
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Dint| COUNTY AOYTE FOST WILES Is“j.f_; e
I

1OTAL PROJECT SHEETS

EXISTING UTILITY POINT FEATURES |

THE LEVEL AND COLOR OF AN EXISTING UTILITY POINT FEATURE SYMBOL %7::_‘_‘3:‘5 .
WATCHES THE UTILITY FYPE LINE STPLE THAT [T IS ASSOCIATED WITH. REsisTEnEs rvT BN TneER

THE NAME OF THE STANDARD CELLS FOR EACH STWBOL VARY SLIGHTLY .
ACCORDING [0 THE FACILITY TYPE [o.g., ut-Mhi~SENER, 1

# M- GAS] .
WL TIPLE VERSIONS OF A PARTICULAR STMBOL REFRESENTING AN EXISTING oy 1, 2023
B i B e e i s s Yy, o e—
e.0. =, [¥ vy W
JOINT. B G EREN A T1oN FACTLI FATES ASSET WANACEAENT 2 % o sins dall Wl B Arvsise Fon
.EXISHM? U.’"‘LH'}’ FEATURES WITHIN THE CALTRANS RIGHT GF NAT, %zgﬁmzrﬁfuwsrmn

EXISTING UTILITY CELL SYMBOLOGY REPRESENTING UTILITY POINT FEATURES

ATTRIBUTES (METADATA) FOR UTILITY FEATURES WILL BE LOCATED IN UTILITY
DATABASE. ONLY AS-BUILT FACILITIES ARE IN THE UTILITY DATABASE. UTILITY
DATABASE DOES NOT [NCLUDE NEW FACILITIES TO BE CONSTRUCTED.

==
=5 CABINET: POSITIVE LOCATION
- ELECTRICAL, FIBER OPTIC, TELECOMMUNICATION,
TELEPH TELEVISION
SOGFHORE, TECESIO O POSITIVE LOCATION SYMBOL
{DENTIFYING THE POTHOLING NUMBER
=5 DRAINAGE INLET: b2 POTHOLING SYMBOL MARKING THE EXACT LOCATION
SEWER, STORM DRAIN
N
<
FIRE HYDRANT: N
WATER rx
o
“UJ  LAMP POST: =
ELECTRICAL »
2
. C
) METER: b
ELECTRICAL, NATURAL GAS, WATER x
C
o MANHOLE
ELECTRICAL, FIBER OPTIC, GAS, JOINT FACILITY, <
NATURAL GAS, OIL, RECYCLED WATER, SEWER, r
STEAM, STORM DRAIN, TELECOMMUNICATION, »
TELEPHONE, TELEVISION, WATER =
O PULL BOX: >
= ELECTRICAL, FIBER OPTIC, JOINT FACILITY, o
TELECOMMUNICATION, TELEPHONE, TELEVISION P
>

--@--  POWER POLE:
ELECTRICAL, FIBER OPTIC, JOINT FACILITY,
TELECOMMUNICATION, TELEPHONE, TELEVISION

RTA M

e TRANSMISSION TOWER:

N ELECTRICAL, FIBER OPTIC, JOINT FACILITY,
TELECOMMUNICATION, TELEPHONE, TELEVISION

s VALVE:
- WATER, NATURAL GAS
STATE OF CALIFORNIA
&, vens DEPARTMENT OF TRANSPORTATION
e GAS, NATURAL GAS, SEWER, STEAM LEGEND
LINES AND SYMBOLS

T (SHEET 4 OF 5)
= ELECTRICAL, JOINT FACILITY NO SCALE

[ A10D
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TOPOGRAPHIC MAPPING LINES AND SYMBOLS

TOPOGRAPHIC MAPPING IS DROPPED OUT ON FINAL CONTRACT PLANS

CUrRB
LANE STRIPE

EOGE OF TRAVELED waY
(STATE HIGHWAY)

E0GE OF TRAVELED WAY
(OTHER)

EDGE OF ASPHALT (SHOULDER)
CONCRETE

GUARDRAIL

MEDIAN BARRIER

FENCE

MASONRY WALL

MASONRY WALL AND FENCE
RETAINING WALL

RETAINING WALL AND FENCE
RETAINING WALL AND MASONRY WALL
FLOWLINE (NATURAL AND MANMADE)
EDGE OF BODY OF WATER,
SURFACE HATCHED AND

SPOT ELEVATION ON SURFACE
DECK

BUILDING
COVERED PORCH OR PARKING

DIRT PILE, ROCK

POOL, SPA

TREES, BRUSH, OR VEGETATION
OVER /2 CONTOUR INTERVAL
IN HEIGHT

VINEYARD ROW

CATTLE GUARD

OVERHEAD SIGN - SINGLE POST
OVERHEAD SIGN - TWO POST

TRAIL

DIRT ROAD

SYMBOLS
ENLARGED FOR CLARITY

s

LEFT TURN LANE ARROW

HOV LANE (HIGH OCCUPANCY VEHICLE}

DROP INLET, ROUND DROP INLET
MANHOLE

FIRE HYDRANT

VALVE COVER, STAND PIPE,
WELL, UTILITY BOX, RAILRQAD
CROSSING STANDARD

UTILITY POLE, POLE AND WIRES,
POLE WiTH WIRES AND ANCHOR

TRANSMISSION TOWER

ELECTROLIER, ELECTROL{ER ON POLE
TRAFFIC SIGNAL, RAILROAD SIGNAL
CALL BOX

SIGNS - SINGLE POST, TWO POSTS
SINGLE TREE, PALM

MARSH OR SWAMP

CRASH CUSHION

TANK

VOID - OBSTRUCTED AREA, UNABLE TO
OBTAIN GROUND INFORMATION
PHOTOGRAMMETRICALLY

B

FOET NTLIE SR I
o

Tt EouUNTY ROUTE TOTAL PROJECT L SHEETS

RAILROAD 5
SCALE: 1" = 100" N -

Moy 1, 2085
PLANS APPROVAL DATE

SCALE: 1" = 50°, 1" = 20"

o> p

THE TTATE OF CALIFOWNEA OF FIS OFFICERS
i AT OF RESPONSIBLE FOR

|OF LCENTS FMALL A
THE ACCIRACE OF (DML TTNESS OF SCAMVED
CORIES OF THES PLAN SREET,

CONTROL POINTS TOPOGRAPHY
INDEX CONTOUR
HORIZONTAL AND VERTICAL CONTROL POINT ——'_'_'_'_\_‘8\0_-__'_-'_—-.—_'_'_-‘-_
__;___________:_} INTERMEDIATE CONTOURS

HORIZONTAL CONTROL POINT

— 170—""T"__ \pex contour

(SCALE: 1" = 50°)
VERTICAL CONTROL POINT

GNV CONTOUR
{GROUND NOT VISIBLE)

T TT———— DEPRESSION CONTOUR
T~ —r—-———— GNV DEPRESSION CONTOUR

657.2 SPOT ELEVATION

(AT DECIMAL POINT)

WATER WAYS

RIVERS, STREAMS AND CREEKS - SMALL (ONE LINE)

RIVERS, STREAMS AND CREEKS - LARGE (TWO LINES)
(WHICH DEFINES THE WATER EOGE)

ANIY NVYIAd ANYANY IQ CTNT

OCEAN - (GRADUATED LINE WEIGHTS)

WATER EDGE, LAKE, POND, SWAMP

STATE OF CAL¥ORNIA
DEPARTMENT OF TRANSPORTATION

LEGEND
LINES AND SYMBOLS
(SHEET 5 OF 5)

NO SCALE

[ A10E

123122
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ROTARY BORING

HAND BORINGQ

DYNAMIC CONE PENETRATION BORING

oint] COUNTY | WOUTE | 1oTSC RGUEET | he. |sieets
REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2022)
CENTIF (ED ENGINEER ING GEOLOGIST
Moy \, 2083
FLANS APPROVAL DATE
CEMENTATION INF STHIT OF CALIFGENIA OR 115 SFFICERS
T etimac s o CmLe iERE S 66 SeAnED
DESCRIPTION CRITERIA e Aculblel on comnie ey
WEAK CRUMBLES OR BREAKS WITH HANDLING OR
LITTLE FINGER PRESSURE.
ABBREVIATION:
CRUMBLES OR BREAXS WITH CONSIDERABLE GWS - GROUND WATER SURFACE
MODERATE FINGER PRESSURE.
WILL NOT CRUMBLE OR BREAK WITH FINGER
STRONG PRESSURE.
BOREHOLE IDENTIFICATION CONSISTENCY OF COHESIVE SOILS
sympoL | HOLE DESCRIPTION SHEAR STRENGTH POCKE T h{
TYPE PT PENET TER ORVANE VANE SHEAR
P (tsf) ,‘EASU%&ESQ‘E,,PE' (+5¢)|MEASUREMENT, TV, (+8f)|MEASUREMENT, VS, (taf) g
A AUGER BORING (HOLLOW OR SOLID STEM BUCKET) N
VERY SOFT LESS THAN 0.12 LESS THAN 0.25 LESS THAN 0.12 LESS THAN 0.12 o
R ROTARY ORILLED BORING (CONVENTIONAL)
= RW ROTARY ORILLED WITH SELF-CASING WIRE-LINE
RC ROTARY CORE WITH CONTINUOUSLY-SAMPLED, SELF-CASING WIRE-LINE SOFT 0.12 - 0.25 0.25 - 0.5 0.12 - 0.25 0.12 - 0.25 @
P ROTARY PERCUSSION BORING (AIR) -
@ R ROTARY DRILLED DIAMOND CORE MEDIUM STIFF 0.25 - 0.5 0.5 - 1 0.25 - 0.5 0.25 - 0.5 >
RC ROTARY DRILLED DIAMOND CORE, CONTINUOUSLY SAMPLED 2
HD HAND DRIVEN (1-INCH SOIL TUBE) TIEF 5 -1 1 -2 - 5 -1 | »]
E] HA HAND AUGER ST 0.5 0.5 __o 5 »
[ ] 2} DYNAMIC CONE PENETRATION BORING VERY STIFF 1\ -2 2 - 4 1 -2 1 -2 X
A cPT CONE PENETRATION TEST {ASTM D5778) o
~ HAR GREATER THAN 2 REATER THAN 4 REATER THAN GREATER THAN 2
7 o OTHER (NOTE ON LOTB) 0 GREATE GREATE ¢ <
-
NOTE: SIZE IN INCHES. »
3 2
& & & Z
: 2 5 8 »
3 8 g S| HoLe 1DENTIFICATION w
S| HoLE IDENTIFICATION S| HOLE 1DENTIFICATION S| HOLE IDENTIFICATION TOP HOLE Elev
TOP_HOLE Elev 5| TOP HOLE Elev TOP HOLE Elev %
CASING DRIVEN . —— PRESSURE MEASLIRED
INNER OIAMETER OF - DESCRIGTION OF MATERIAL oLows e e 0 NO COUNT RECORDED Elev ALONC SLEEVE FRICTION
5 . NT PRESSURE MEASURED
SAMPLER (INCHES)  reral KJUNmE—FIELD & LAB TESTS HAMMER WITH A 12" Elav PUSHED {NCHES AREA} DIVIDED ON TIP ELEMENT
FIELD N~-VALUE — L [ Elev DROP OR AS NOTED) 8 DATE MEASURED DRIVING RATE IN BY gnEssunE MEASURED [2.33 SOUARE [NCHES AREA)
Lﬁ%ﬂ‘%{fg o\sses&n 03550} [ |DA?€ MEASURED DE?E::PT?N oF R DS oER 1o ON TIF ELEMENT.
=11 - MATERIAL CHAN MATERIAL {USING A STANLEY
{PER ASTM D1587) [ MATERIAL CHANGE PULLED FLgH 8 156 PERCUSSION ons Elev
ESTIMATED MATERIAL CHANGE g0 HAMUER AND A 3. 9%
I SAMPLE DATE W
SOIL/ROCK BOUNDARY CONE, OR AS NOTED)
TAKEN [ L] 2 10 20 3O
REFUS!L N
BORING DATE ho 760 FRICTION RATIO {%) TIP BEARING {tsf)
TERMINATED AY Elev BORING DATE BORING DATE BORING DATE
HAMMER ENERGY RATIO (ER;) = % TERMINATED AT Elev TERMINATED AT Elev TERMINATED AT Elev

CONE PENETRATION TEST (CPT) BORING

STATE OF CALIFORMA
DEPARTMENT OF TRANSPORTATION

LEGEND
(SHEET 1 OF 2)

SOIL

NO SCALE

[ A10OF
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2022)

GROUP SYMBOLS AND NAMES

FIELD AND LABORATORY
TESTING

CONSOLIDATION

CORROSIVITY TESTING

CONSOL [DATED UNDRAINED
TRIAXIAL

DIRECT SHEAR

EXPANS[ON [NDEX

HYDRAULIC CONDUCTIVITY

ORGANIC CONTENT-%

PARTICLE SIZE ANALYSIS

PLASTICITY INDEX
LIGUID LIMIT

POINT LOAD INDEX

UNCONF INED COMPRESSION - SOIL
UNCONF INED COMPRESSION - ROCK

UNCONSOL IDATED UNDRAINED
TRIAX]IAL

200 SIEVE TEST

ONCRONGRONORCRONONCRORONG)

Dint

COUNTY ROUTE

FERT WILEs (o
TETAL PHBIEET | M.

TOTAL
SHEE TS

CERTIFIED ENGIMEENING CEOLOGIST

Moy 1, 2023

WLANG ADPRGVAL DATE

[

COPES OF THIS PLAN SHEEY,

APPARENT DENSITY

OF COHESIONLESS SOILS

DESCRIPTION SPT Ngg (BLOWS/12 INCHES)
YERY LOOSE 0-5s
LOOSE 5-10
MEDIUM DENSE 10 - 30
DENSE 30 - 50
VERY DENSE GREATER THAN 50
MOISTURE
DESCRIPTION CRITERIA
DRY NO DISCERNABLE MOISTURE
MoIST MOISTURE PRESENT, BUT NO FREE WATER

WET VISIBLE FREE WATER

PERCENT OR PROPORTION OF SOILS

COBBLES
COBBLES AND BOULDERS

BOULDERS

SANDY ORGANIC SOIL WITH GRAVEL
GRAVELLY ORGANIC SOIL
GRAVELLY ORGANIC SOIL WITH SAND

GRAPHIC/SYMBOL GROUP NAMES GRAPHIC/SYMBOL GROUP NAMES
X
Al _GRA RAVI / LEAN CLAY
8| oy MEL:L:5 GRADED GRAVEL / LEAN CLAY WITH SAND
se. WELL-GRADED GRAVEL WITH SAND LEAN CLAY WITH GRAVEL
T cL SANDY LEAN CLAY
18904 POORLY-~GRADED GRAVEL SANDY LEAN CLAY WITH GRAVEL
Sop OP GRAVELLY LEAN CLAY
9,927 POORLY-GRADED GRAVEL WITH SaND o GRAVELLY LEAN CLAY WITH SAND
= -GRA RAVEL WITH SILT 4 SILTY CLAY
S| gy | "EULTCRADED GRAVEL WITH SIL /| SILTY CLAY WITH SAND
°n WELL-GRADED GRAVEL WITH SILT AND SAND |7/ SILTY CLAY WITH GRAVEL
< CL-ML SANDY SILTY CLAY
% oncc YL LCRRADED GRAVEL WITH CLaY # SANDY SILTY CLAY WITH GRAVEL
- RADED GRAVEL WITH CLAY AND SAND GRAVELLY SILTY CLAY
s o o RRADED SRaver ey /J_ GRAVELLY SILTY CLAY WITH SAND
D
POORLY-GRADED GRAVEL WITH SILT SILT
e oP-oM SILT WITH SAND
o d 1 POORLY-GRADED GRAVEL WITH SILT AND SAND SILT WITH GRAVEL
243 ML SANDY SILT
LoRs - TOORLY FRABER GRAVEL WITH CLAY SANDY SILT WITH GRAVEL
>4, OGP POORLY-GRADED GRAVEL WITH CLAY AND GRAVELLY SILT
% | SAND (OR SILTY CLAY AND SAND) GRAVELLY SILT WITH SAND
LERE. SILTY GRAVEL - ORGANIC LEAN CLAY
B ou / ORGANIC LEAN CLAY WITH SAND
d 4 5% SILTY GRAVEL WITH SAND ORGANIC LEAN CLAY WITH GRAVEL
AV oL SANDY ORGANIC LEAN CLAY
K = CLAYEY GRAVEL / SANDY ORGANIC LEAN CLAY WITH GRAVEL
GRAVELLY ORGANIC LEAN CLAY
95;' CLAYEY GRAVEL WITH SAND Z GRAVELLY ORGANIC LEAN CLAY WITH SAND
b £ ORGANIC SILT
SILTY, CLAYEY GRAVEL
§ GC-CM ' £ € ORGANIC SILT WITH SAND
7 SILTY, CLAYEY GRAVEL WITH SAND ORGANIC SILT WITH GRAVEL
- — oL SANDY ORGANIC SILT
s 4 & WELL-GRADED SAND SANDY ORGANIC SILT WITH GRAVEL
s GRAVELLY ORGANIC SILT
. WELL-GRADED SAND WITH GRAVEL GRAVELLY ORGANIC SILT WITH SAND
POORLY-GRA ANI FAT CLAY
sp OORLY-GRADED SAND V, FAT CLAY WITH SAND
POORLY-GRADED SAND WITH GRAVEL FAT CLAY WITH GRAVEL
- CH SANDY FAT CLAY
i WELL-GRADED SAND WITH SILT SANDY FAT CLAY WITH GRAVEL
RAVELLY FAT CLAY
WELL-GRADED SAND WITH SILT AND GRAVEL /) gmétt, T LAY it sanp
:lg‘I‘.LSIGRADEg SA)ND WITH CLAY ELASTIC SILT
ELASTIC SILT WITH SAND
WELL-GRADED SAND WITH CLAY AND GRAVEL
(OR SILTY CLAY AND GRAVEL) ELASTIC SEERNITH GRAVEL
MH SANDY ELASTIC SILT
gpogy | POORLY-GRADED SAND WITW SILT SANDY ELASTIC SILT WITH GRAVEL
= GRAVELLY ELAST T
POORLY-GRADED SAND WITH SILT AND GRAVEL GRAVELLY mgrlg §}t, WITH SAND
/ (ngﬁél'LTGRA(?LEAD )SANO WITH CLAY / ORGANIC FAT CLAY
SP-SC ORGANIC FAT CLAY WITH SAND
R. AND WITH CLAY AND
[ CRSTE ! FRADED AME MITH S ORGANIC FAT CLAY WITH GRAVEL
e OH SANDY ORGANIC FAT CLAY
REE - SILTY SAND SANDY ORGANIC FAT CLAY WITH GRAVEL
iE GRAVELLY ORGANIC FAT CLAY
3 SILTY SAND WITH GRAVEL /Z GRAVELLY ORGANIC FAT CLAY WITH SAND
. CLAYEY SAND ORGANIC ELASTIC SILT
,/ s¢ ORGANIC ELASTIC SILT WITH SAND
1 CLAYEY SAND WITH GRAVEL ORGANIC ELASTIC SILT WITH GRAVEL
4 —_— OH SANDY ORGANIC ELASTIC SILT
% scogu | SILTYs CLAYEY sano SANDY ORGANIC ELASTIC SILT WITH GRAVEL
3 GRAVELLY ORGANIC ELASTIC SILT
g SILTY, CLAYEY SAND WITH GRAVEL GRAVELLY ORGANIC ELASTIC SILT WITH SAND
— vEE ORGANIC SOIL
ey PEAT ORGANIC SOIL WITH SAND
Ly ORGANIC SOIL WITH GRAVEL
f/:f OL/OH | SANDY ORGANIC SOIL

DESCRIPTION CRITERIA
SR PARTICLES ARE PRESENT BUT ESTIMATED TO
BE LESS THAN 5%
FEW 5% - 10%
LITTLE 15% - 25%
SOME 30% - 45%
MOSTLY 50% - 100%
PARTICLE SIZE
DESCRIPTION SIZE
BOULDER GREATER THAN 12"
COBBLE 3 - 12"
COARSE Yo==—3%
GRAVEL
FINE Vs - Yo
COARSE ' - "
SAND MEDIUM Yo - "
FINE 1/300" - Ve
SILT AND CLAY LESS THAN 1/300"

LEGEND

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

SOIL

(SHEET 2 OF 2)
NO SCALE

[ A10G
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2022)

D184}

COuNTY

=T WILES  [EREZT] TOTAL
RouTE TOTAL PROJEET

Ho. | SHEETS

PERCENT CORE RECOVERY (REC)& ROCK QUALITY DESIGNATION (RQD)

3
TOP_HOLE Elev
L LENGTH OF THE RECOVERED CORE PIECES (INCHES) o
REG) = TOTAL LENGTH OF CORE RUN (INCHES)
; %
BEGIN/END ORILLED ROD=50%
INTERVAL (Typ}
REC=100%|E
aoD - L. LENGTH OF INTACT CORE PIECES = 4 INCHES | o Ko

TOTAL LENGTH OF CORE RUN (INCHES)

BEDDING SPACING

DESCRIPTION

THICKNESS/SPACING

LEGEND OF ROCK MATERIALS

MASSIVE

GREATER THAN 10’

B8 - 1oneous rock

5 seomMenTaRY ROCK
METAMORPHIC ROCK

bt

CERTIF IED ENGINEERIMG GECLOGIST

Moy 1, 2023

FLANS ARFROVAL OATE

T STTE GF CALJFDRWIE OF JTT OFFIERS W
8 diENTS SHdiL

¥ N COMPLLTEAESS OF ICAMNER
COFS O INIE PLAN THEES,

NOT B RESPONSILE TOR

VERY THICKLY BEODED 3 -0
THICKLY BEDDED 1 - 3
MODERATELY BEDDED -
THINLY BEDDED 1"~ g
VERY THINLY BEDDED Y -1t

REC=88%
ROD=0% LAMINATED LESS THAN 4"
ROD* INDICATES SOUDNESS CRITERIA NOT MET.
ROCK HARDNESS WEATHERING DESCRIPTORS FOR INTACT ROCK
DESCRIPTION CRITERIA DIAGNOSTIC FEATURES
CANNOT BE SCRATCHED WITH A POCKETKNIFE OR SHARP PICK. CHEMICAL WEATHERING-DISCOLORATION .
EXTREMELY HARD MECHANICAL WEATHERING TEXTURE AND LEACHING
CAN ONLY BE CHIPPED WITH REPEATED HEAVY HAMMER BLOWS. sescripTION AND/OR OXIDATION CRAIN BOUNDARY CONDITIONS GENERALY CoARACTERIST oS
VERY HARD CANNOT BE SCRATCHED WITH A POCKETKNIFE OR SHARP PICK. FRACTURE é&s‘&%ﬁﬁg"'{’,.;’“s':{:‘g'”
BREAKS WITH REPEATED HEAVY HAMMER BLOWS.
S BODY OF ROCK SURFACES o e e otwrs | TEXTURE LEACHING
HARD CAN BE SCRATCHED WITH A POCKETKNIFE OR SHARP PICK WITH DIFFICULTY
(HEAVY PRESSURE). BREAKS WITH HEAVY HAMMER BLOWS. b 4 T -
L N HAMMER RINGS WHEN CRYSTALLINE
CAN BE SCRATCHED WITH POCKETKNIFE OR SHARP PICK WITH LIGHT OR MODERATE FRESH T ' . NO CHANGE | NO LEACHING
MODERATELY HARD| SecCinE . BREAKS WITH MODERATE HAMMER BLOWS. NOT OKXIDIZED. OR OXIDATION. INTACT (TIGH ).H ROCKS ARE STRUCK.
CAN BE GROOVED Ys" OEEP WITH A POCKETKNIFE OR SHARP PICK WITH MODERATE TION OR OXIDAT
MODERATELY SOFT| 5o"\iEavy PRESSURE. BREAKS WITH LIGHT HAMMER BLOW OR HEAVY MANUAL PRESSURE. L OO oA x1D) o,',ON MINOR TO COMPLETE MINOR I e TS WHEN
o T CAN BE GROOVED OR GOUGED EASILY BY A POCKETKNIFE OR SHARP PICK WITH LIGHT PRESSURE, LY 5 |OR SHORT DISTANCE FROW, ' | OISCOLORATION OR | 0 VISIBLE SEPARATION.| ppesgrvep | LEACHING OF | CAySTALLINE ROCKS
CAN BE SCRATCHEO WITH FINGERNAIL. BREAKS WITH LIGHT TO MODERATE MANUAL PRESSURE. FRACTURES; SOME FELOSPAR | OXIDATION OF MOST - SOME SOLUBLE | aRg STRUCK. BODY OF
e .43 CRYSTALS ARE DULL. SURFACES. MINERALS. ROCK NOT WEAKENED,
VERY SOFT CAN BE READILY INDENTED, GROOVED OR GOUGED WITH FINGERNAIL,
OR CARVED WITH A POCKETKNIFE. BREAKS WITH LIGHT MANUAL PRESSURE. —
DISCOLORATION OR OXIDATION eLBLE
EXTENDS FROM FRACTURES ALL FRACTURE MINERALS HAMMER DOES NOT RING
MODERATELY | USUALLY THROUGHOUT; Fa-Mg | SURFACES ARE PARTIAL SEPARATION OF | GENERALLY | Jy(%pe WHEN ROCK IS STRUCK.
WEATHERED |MINERALS ARE “RUSTY," DISCOLORED OR BOUNDARIES VISIBLE. PRESERVED MOSTLY BODY OF ROCK [S
FRACTURE DENSITY FELDSPAR CRYSTALS ARE OXIDIZEO. LEACHED SLIGHTLY WEAKENED.
“cLouDY.” :
DESCRIPTION OBSERVED FRACTURE DENSITY R -
DISCOLORATION OR OXIDATION DULL SOUND WHEN STRUCK WITH
UNFRACTURED NO FRACTURES. THROUGHOUT; ALL FELDSPARS TEXTUR HAMMER, USUALLY CAN BE BROKEN
| M— ] AND Fe-Mg WINERALS ARE ALL FRACTURE PARTIAL SEPARATION .ETE;’EE gy | LEACHING WITH MODERATE TO HEAVY MANUAL
(NTENSELy |ALTERED TO CLAY To soug | SURFACES ARE ROCK IS FRIABLE; | CHEMICAL SiNERALEE | PRESSURE OR BY LIGHT HAAER
VERY SLIGHTLY FRACTURED | CORE LENGTHS GREATER THAN 3 ft. WEATHERED | EXTENT; OR CHEMICAL DISCOLORED OR K L i 11ons | DISINTEGRATION| MINERALS BLOW WITHOUT REFEREMCE TO
ALTERATION PRODUCES OXIDIZED, el (HYDRATION MAY BE PLANES OF WEAKNESS SUCH AS
IN-SITU DISAGGREGATION, SURFACES DISAGGREGATED ARGILLATION), | COMPLETE. INCIPIENT OR HAIRLINE FRACTURES,
SLIGHTLY FRACTURED CORE LENGTHS MOSTLY FROM 1 TO 3 ft. SEE GRAIN BOUNDARY FRIABLE. . OR VEINLETS. ROCK IS
CONDITIONS. SIGNIFICANTLY WEAKENEO.
MODERATELY FRACTURED CORE LENGTHS MOSTLY FROM 4 INCHES TO 1 f+. OISCOLORED OR OXIDIZED —
THROUGHOUT, BUT RESISTANT RESEMBLES A SOIL, PARTIAL
. CAN BE GRANULATED BY HAND.
MINERALS SUCH AS OUARTZ COMPLETE SEPARATION | OR COMPLETE REMNANT ROCK
INTENSELY FRACTURED CORE LENGTHS MOSTLY FROM 1 TO 4 INCHES. DECOMPOSED | MAY BE UNALTERED; ALL OF GRAIN BOUNDARIES | STRUCTURE WAY BE PRESERVED;| RCSISTANT MUNERALS SUCH AS

VERY INTENSELY FRACTURED

MOSTLY CHIPS AND FRAGMENTS.

FELDSPARS AND Fe-Mg
MINERALS ARE COMPLETELY
ALTERED TO CLAY.

(DISAGGREGATED).

LEACHING OF SOLUBLE

MINERALS USUALLY COMPLETE.

“STRINGERS" OR "DIKES."

STATE OF CALIFORMIA
DEPARTMENT OF TRANSPORTATION

LEGEND

- ROCK

NO SCALE

[ A10H
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RETROREFLECTIVE FACE

3W-4%" oist] Couwre ROUTE

& [ HEET] TOTAL
TOTAL PROJECT Mo, |SHEETS

=

FLANS APPROVAL OATL

bz

OF AGEWTS SHALL MOT 8¢ M)
R ACCURICT
CEFES OF (WIS ALAN THEET,

5 e
} REGISFEAED DIV |L ENGINEER

May 1, 2023 I

FNE STATT OF G [FORWIA O (TS QFTACENS Ny
SAOTIE SR
OF COMPLETENESS (F SEANNED

TYPE G AND TYPE H

MARKER DETAILS

NO PASSING ZONES - ONE DIRECTION

DETAIL 17 DELETED

36°-0"

NO PASSING ZONES -

DETAIL 20 DELETED

TWO DIRECTION

CENTERLINES
{2 LANE HIGHWAYS)
DéT)iL 1 -0 == AT=00 L 1-0" 17°-0° ’F
[sszseisiesoieisiee] B
=
DETAIL 2 . 48°-0 - ey
<= |, T 17°:0 o 10, 86" TYPE C AND TYPE D
e R BRRRARRRRA (]
[=—g-1
A3 DETAIL 3 DELETED
DEFAH—4 DETAIL 4 DELETED DETAIL 15
DETAIL 16 |
18'-0 3
]
BE A —- DETAIL 7 DELETED
LANE LINES
(MULTILANE HIGHWAYS) DETAIL 18 12°-0
DET:AIL f 7°-0" " 17°-0" : 7°-0" - 17°-0" LoL— kot
— C——
[
DETAIL 9 48°-0"
— ! 86" 7-0" 17°-0" _ 7-0" __ 8'-6"
o —) | E—
DETAIL 9A o X
—_N 8'-6" 7'-0" 17°-0" SO 1 AN ]
® —— —/3) ®
- DETAIL 21
BT e DETAIL 10 DELETED
DETAIL ;11 o 60 -tz
| e —— ———
—
DETAIL 12 49°-0 5
== ! 18°-0" 12°-0 = 18°-0' | 2
o — ~— a -
[—-1 =
DETAIL 12A . BEFAH—2S
l 18°-0 ::':g" 18°-0 | LEGEND:
== g - = (B TYPE C RED-CLEAR RETROREFLECTIVE MARKER
& —— ©® B TYPE D THO-WAY YELLOW RETROREFLECTIVE MARKER
= [0 TYPE G ONE-WAY CLEAR RETROREFLECTIVE MARKER
BEFAH—F DETAIL 13 DELETED B8 TYPE H ONE-WAY YELLOW RETROREFLECTIVE MARKER
BEFAH—4 DETAIL 14 DELETED [ " wHITE LINE
DEFAH— A DETAIL 14A DELETED B o vewow Line

DETAIL 23 DELETED

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKERS AND TRAFFIC LINES

TYPICAL DETAILS

NO SCALE

YAZY NYIAd AMYANY LI Q ©7ZN7

[ A20A |

212
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DETAIL 24

=
DETAIL 25

=
DETAIL 25A

[

DETAIL 25B

==
DETAIL 26

i

DETAIL 26A

[—-
DETAIL 26B

[—g-

DETAIL 27

[t

BEFAMH—2 A
DETAIL 278
— =

RIGHT EDGE LINE EXTENSION THROUGH

LEFT EDGE LINES

(DIVIOED HIGHWAYS)
See Note

“_EDGE OF TRAVELED WAY

= O

4
N

® ~—EOGE OF TRAVELED WAY

| 48’-0"

|
3

N

w
4

m | mj‘_(

} 24'-0" J_ 24°-0"

EDGE OF TRAVELED WAY
= "l

__—— EDGE OF TRAVELED WAY
-] _7
L 48°-0" ? w

/—EDGE OF TRAVELED wAY

EDGE OF TRAVELED WAY
1 48°-0" |

] [ .
\ 48’-0" .

e
[ ] EOGE OF TRAVELED WAY ' —T—

y

o R 2T
g " EDGE OF TRAVELED WAY g — ‘j
e ] Ei

| 48°-0"

Ly

RIGHT EDGE LINES

DETAIL 27A DELETED

\EDGE OF TRAVELED WAY t

DETAIL 27C
=

37-0"

INTERSECTIONS

[az-o" (| 1207 | | 12-0" |

3-0"

LEFT EDGE LINES NOTE:
On freeways use troffic stripe details with Type RY markers.

3-0"

prat] couts | @outt | rofac emoscer r“&.,‘ B |
LEGEND:
MEDIAN ISLANDS ==
B TYPE D TWO-WAY YELLOW RETROREFLECTIVE MARKER w
DETAIL 28 ﬂ TYPE H ONE-WAY YELLOW RETROREFLECTIVE MARKER RFGISTERED CIVIL ENGIHEER g8
P TYPE RY RED-YELLOW RETROREFLECTIVE MARKER
! [: 6" WHITE LINE Moy 1, 2023
PLANS APPROVAL GATE
~L m 6" YELLOW LINE TR SPAIT O il (TORNEA DF 175 CFRICERS B
O - — - - — e m o R L
; INTERSECTION s o

DETAIL 29

N

(<]

N

«

o

pu

>

- C

»

| 3

t C

TWO-WAY LEFT TURN LANES ! <

r

DETAIL 31 >

- JE MARKER DETAILS >
e - ;‘: ;l:

LOL———_i-_E;Eii R T Tﬂ_i—moi ___35‘_-0____41____1 ge -ave G WA :

[vsneisns] [erssa] [ D R c

i : : = =

TREATMENTS

DETAIL 34

n 100°-0" Min ,
<::I’| W _e0'__ 180" _12-0°_1e0" 1 |
; B0
. 24’0 24°-0 P ] ] ]
=

16°-0"

24°-0"

DETAIL 30 DELETED

|l.__2a-0"

CENTERLINE INTERSECTING STREET

; AT
5 & @ a
— =

TYPE RY
AND TYPE D

RETROREFLECTIVE FACE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

PAVEMENT MARKERS AND TRAFFIC LINES
TYPICAL DETAILS

NO SCALE

DETAIL 33 DELETED

[ A208B |

2.1.2:
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STEEPENED
SLOPE

NORMAL
SLOPE

¥
L4
TOE OF cur/l-——‘s-—o——-l ?]

AT PLANNED
FINISHED SURFACE

PLAN

See Note 2

FG
BACKFILL

SECTION
RECESSES AT DRAINAGE INLETS

EMBANKMENT OR 0OC
™.

0 \

ROADWAY OR

E%mﬁnmif Eﬁ%?
1ot

SLOPE_PROTECTION

ROADWAY OR

DITCH
EXCAVATION

See Note 3

PAVED OR LINED DITCH

CULVERT

PLAN OF WING WALL

EXCAVATION

BACKFILL

b mae e wv ol
CULVERT

DITCH

\ ROADWAY OR [j g
|-— EXCAVATION

SECTION B-8
WING WALLS

EXCAVATION

ROADWAY OR
DITCH EXCAVATION

BACKFILL

PLANNED

HEADWALLS

PIPE

10°-g"

SLOPE ROUNDING

ROADWAY PRISM

DIKE AND

DITCH
EXCAVATION

| ROADWAY EXCAVATION

EMBANKMENT

.. ROADWAY

TOP OF
CUT DITCH

ROADWAY EXCAVATION -

)

MEDIAN
GUTTER

DITCH

EXCAVATION
REGAROLESS
OF SHAPE
OF GUTTER

GUTTER

EXCAVATION

Diat| COUNTY

FOST WILES  |GREET] TOT
AonTE TOTAL PROJECT | Ne. suE_E.rL_s
CULVERT |

=, NZ27 00N R
REGISTERED CIVIL ENGINEER

Moy 1, 2023

\\\ FLANS APPROVAL OATE
\\‘— THE STRTE OF CALIFORWIA DF I75 SEFICERS W
N— OF 4CENTS SHALL NOT S RESFONTIN
- H\‘ ACCURMCT (N C0mRL ETENCAT OF Sraantil)

COMEE OF WIS PLaw SNEET.

PLAN OF WARPED WING WALL

BACKFILL
17-0"

EXCAVATION

1'-0" e

o &f%ﬂ%

SECTION A-A

N
— C
FLOW N
CULVERT
LINE [
‘___‘; 3
ROADWAY OR <.
DITCH EXCAVATION [t -
SECTION B-B 2
WARPED WING WALLS c
>
X
NOTES: C
1. This drawing indicates the work to be done ond <
limi+s of poyment for:

Roodway Excavation -
Ditch Excavation »
Structure Excavation for Slope Protection z

2. Slopes ond dimensions may vary to fit+ field conditions.
3. Top limit of structure excavation is original ground >
1f ditch Is not excovoted. [
N
>

LEGEND

e STRUCTURE EXCAVATION
STRUCTURE BACKFILL
DITCH EXCAVATION
SLOPE PROTECTION
ROADWAY EXCAVATION
ROADWAY EMBANKMENT

PLANNED
GRADING PLANE
GUTTER

L
7 N

DITCH OR CHANNEL

_4 LESS THAN 12°-0"

STATE OF CALIFORNIA
DEPARTMENY OF TRANSPORTATION

EXCAVATION AND BACKFILL
MISCELLANEOUS DETAILS

NO SCALE
[ Ae2A

DITCH OR CHANNEL

12°-0" OR MORE |__

282
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BACKFILL

EXCAVATION
FS EXTENDED

ROAOWAY
EMBANKMENT

H
Coi el

ELEVATION

o B l- —l 1'-0" ot o
((((:;:‘:LL SECTION A-A
GP [
| Fs —

1 TOP OF FILL

ROADWAY
EMBANKMENT

[OEARTNEY -§] ARET] TOTAL
TOTAL PROJECT Ho. [SHEETS

a!‘-ﬂ[ﬁl’;ﬁ[n cv E ENGINEER

May 1, 2023
PLANS APPROVAL DATE
TNE SHATE OF CALIDRWIE O 11T QFFNCERS

OF JCENTS SHALL
THE ACCURAET O COMPLEIENESS
o

pint| county ROUTE

EXCAVATION
FS EXTENDED

BACKFILL

FS ROADWAY

EMBANKMENT

6¢

06 2O | v-or

i AR -
SECTION D-D q
‘ = e ;
PLAN FS EXTENDED P a

LEGEND
NOTE: FsS Fs 7 U]
Roadway embonkment is not delineated on excavation l | /////M STRUCTURE EXCAVATION ;
ings for clority. Embankment must be in pl . -
Detore ATLT ars RReVaRen Tis fage, o Do . A.} Flaor '—3-‘ ke 1020 === srructure sackFILL 2
\-w*——"nw—‘ |
IN FILL SECTION C-C SECTION E-E (T roaoway excavarion »
NN ROAOWAY EMBANKMENT é
EXCAVATION BACKF ILL EXCAVATION BACKFILL
x <
I r
i ;
L — P 7
[ L~ _J %,
1] D ) >
4.7 - . °
C“Zn * 1°-0' u L‘,_—o F
ELEVATION SECTION K-K ,
t SLOPE j TOE OF curi i, ToP OF cut 06—~
I [
! | ‘ Al .
T
éy .

AL

|
1 PLAN

NOTE:

If no roadway excavation is invoived at
structure excovotion is meosured from
original ground.

IN CuT

o
llllllllllllllllllllllu
4

4

Wﬂ;
17-0" L __] 1-0" 1’9"

brldge,

- Lo

dzzz
SECTION J-J

sl

selll e

SECTION L-L

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

LIMITS OF PAYMENT
FOR EXCAVATION AND BACKFILL
BRIDGE

NO SCALE

[ A62C

FRY
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Ly

WHITE TARGET
PLATE

48"

6" x 12" YELLOW
RETROREFLECTIVE

SHEETING ———— | ——
7 Z\ m”__
i
_4 w
FRONT BACK
TYPE L-1 (CA

See Note 1

o

Yyt

6" x 12" YELLOW
RETROREFLECTIVE
SHEETING

48"

ZSll

mil
W

24°,

TYPE L-2 (CA)

See Note 1

12" x 6" YELLOW 12"
RETROREFLECTIVE Min
SHEETING —-__h\

SURFACE MOUNT

Ll
SOIL EMBEDDED /|L\' ]I

TYPE K-1 {(CA

(Fiexible post with
horizonol orientation
of sheeting)

" " 6" -
6" x 12" YELLOW  |ofoe D
RETROREFLECTIVE L 3
SHEETING

SURFACE MOUNT-

) 4

SolL EMBEDDED/lL\v } E

TYPE K-2 (CA)
(Fiexible post with
vertical orientation

of sheeting)

5
N L

18
" uin T

THREE 3"
BANDS YE
RE TROREF
SHEETING

POST WILES [SHEET| TOTAL
0Fat] CouNTy RouTE Tt PROJEET | Wo, |SHEETS

BEGISTERED CIVIL EMGINEER

May 1, 2023

PLANS APPROVAL OATE

THE STATE OF C4LICORNGE ¥ FTS GFEITERS

AL NOT 5P RESAORSIREE FOR
TME ACCLRACT OF COMY T TTAFSS OF SCAMNEY
COMES. OF IS PLAN SHEET.

2'/d" Nin Dig

-

VEeE/IY NVYV1ld AHVYVANVY 1S £Z0Z

NININ

LLOwW :l
LECTIVE
f PAVEMENT SURFACE
4° o 4 0
v b oo 4 o o

Oboovvda

TYPE_Q {(CA)

(Tubular flexible Yost
surfoce mount

NOTE:

1. See Stondard Plan A738 for metal post detalls
ond additional markers.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

OBJECT MARKERS

NO SCALE

[ A73A

26223
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8

OFag) COUNEY. | -NOUTE 1OTAL PROJECT | Mo, |SHEETS
2 NOTES:
Yo' @ x ¥ BOLT Ve . A. See Stondard Plon A73A for additlonal
_ POST SECTION ; YELLOW STRIPES object markers. FEoTsTEAED €IV Il ENGTREER
FIBER / | RETROREFEECTIVE =y 8. Type P(CA) ond R(CA) morkers shall have
WASHER~, [ - LI ITZIZ X T LT SNOW POLE - orange and white retroreflective stripes 3
\ 5 " 1 . BY OTHERS — .\'r i in work zones. n%{s !.”i;_gf.]l_ o
l 1% 1Y H > 3 i B . Ay'I‘.L ’HOLES SUNCRRSTAIFES C.Diogonal stripes on T{pe P(CA? murl‘(era T a7 o o e
- METAL L " shall be sioped down in the direction ° JEENTS SHALL M7 BE & |
"M | E POST~; o ‘\‘_L of travel. m,;f?_i”f'ﬂ‘:‘ﬁ;[’r”“”mﬂ .
4
I (N
B F % x % seor TARGET !
LS :
. PLATET SIDE VIEW o . :
3% e 3 %’1
BRACKET —_| _ l .
i ! Yo g
TOP VIEW p . TEMP [RAAIEA w| AR
——  TARGET PLATES o !
l:_k‘ - Y
i -
2 } r 4;[ wn (RY) jigI
SLOT IN M1 . ( ) .
EACH SIOE POST [ — BLIND g P R .
OF BRACKET — —— o ALUMINUM 24" s
SIDE VIEW RIVETS E
i A E | v -
-ﬂ—N—LI- :znj YELLOW STRIPES " o «
Bracket to be 4" x 2" mild steel RETROREGEEALTIVE = BN v
galvanized after fabrication TOP_VIEW GTeEial: %},%u [/}
Aluminum 0.050" thick =1 e =
SIDE VIEW (3003-H14 Alloy) 5 | & »
- i =“= 1" CHAMFER z
TWO PLATE POST MOUNT 8" Tye
SNOW POLE BRACKET Hathes , I g
" . METAL
: . POST — X
¥ ! : & r - |2 I c
o # 3
UL = = 2" /Im—‘ TR ] X
i SEE NOTE 2| I AJQF: S ; ;
- EES " 3
G e Yy @ HOLES -4 & ¥ 5
4 E),— SEE OETAIL A R I
ot "—% B z'/z" ;t 1 - >
X W SEE NOTE 3—— | - YPE R _(CA FRONT BACK ~
[y PLATE M T N N ‘
" E o .. qilli TBMP_MARKER @
i i - Ic %.. e IT™1" cHaMFER Typ —_—
= ) -—'— TREATMENT BEST MANAGEMENT PRACTICE (TBMP) MARKER
DETAIL A Vel ).‘] METAL e SSsSSSS'E.-
& ownomu. sl POST~ ) NOTES'
e i - <
f _-| b= Ve - '- . The marker header shall be green (non- rellecﬂve)
sy Ef 1 background with white (non-reflective) Series C ietters.
! _‘ A » ; Lo a3 2. The marker body shall be white (non-reflective)
R ‘ 0.093" Mln LlU}J E \1 V torget plote with block Series C numbers and letters.
~
J;U p. 3. "BEGIN" or "END" shall opply as directed by the Engineer.
|
- s | 3 \"‘m- Y FRONT BACK 4. TBMP obbreviotions shall be Series D letters up to o maximum
-1 of 2" tall, to fit within the ovoilable moximum spoce of 14.5".
SECTION A-A MLM X 5. See Project Plans for TBMP abbreviotions.
P Metol post to be o shown . T
| -[- ancept St e Voriations MILEPOST MARKER NOTES: R
; T in design and dimensions 1. The marker shall be white {non-reflective) torget plate
will be parmitted to meet Tt T
manufoc‘nra.r's S randorde. with block Series D numercis ond letters. TYPE N-1 (CA)! N-2 (CA), N-3 (CA) DEPARSYLAELET %F; CTARLAlr:-gPR:ﬂ(:ATION
2. A post mile prefix, such as "R", sholl apply only _ R
# 8'-0" for Type P object morker when directed by f’he Englnaer.' :_;:g:; ;:ldlol';:r:fr'?f::zl:ﬁ:ve' MARKERS
“gK" "AH" N-3(CA). Orange retrorefiective.
METAL POST DETAIL 3. ainl(S:é::e)a ;H f(r:ehe;\d)l,n:;ru blank space shall opply NO SCALE
4. All Informati ; shall bge i U‘S Cust nits (miles) M_M'm |
. nformgtion n .3 Lustomary ul as). A738

TOST WILES  |GHEET] TOTAL

382
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514

Min 3" x 12"

36" ®

SEE N

SEE NOTE 6

SURFACE MOUNT
i
SOIL EMBEDDED ’Ll "i!

* 36" MIn where speeds
are 40 miles/h or less.

CHANNELIZERS

ORANGE STRIPES
WHITE STRIPES

45°

TYPE I BARRICADE
See Note A

RETROREFLECTIVE SHEETING,
OTE

2'/a" Min WHITE POST,

EDGE OF
TRAVELED WAY-

12" Max

PAVED
SHOULDER

DELINEATOR POSITIONING

2°70 6’ 1

3 x 12

2%4" Min WHITE
POAT, SEE NOTE 6

- SURFACE MOUNT

CLASS 1

ORANGE STRIPES
WHITE STRIPES

TYPE T BARRICADE
BARRICADES {See Note 3)

FLEXIBLE POST

L. |

U

CLASS 2
METAL POST

See Note 4

DELINEATORS

e ~WHITE STRIPES
it ORANGE STRIPES,
L]

L. 48" Win

TR A T A

TYPE II BARRICADE

Only face of rails shown. Borricade
construction matericls and supports
as specified in the specifications.

TABLE 2 - BARRICADES
BARRICADE TYPE 1 TYPE I TYPE W
WIDTH OF RAIL 8" Min - 12" Mox ® 8" Min - 12" Mox * 8" Min - 12" Mox *
LENGTH OF RAIL 24" Win 24" Min 48" Min
wom o saees w + | ‘O o -
HETGHT 36" Min 36" Min 60" Min
RERT‘E(F%E;E%E'SVE 2 (ONE EACH DIRECTION) | 4 (TWO €ACH DIRECTION) g :§ E:S{#E ;::ﬁil"é :: ‘1?:5 g:gggl’gz

% For the wooden option dimensions are nominal lumber dimensions.
* % For rails less than 36" long, 4" wide stripes shail be used.

NOTE A:

Barricodes to hove o minimum of 270 squore inches of retroreflective area facing traoffic when used

on freeways, expresswoys, ond other high speed highways.

piad] counTe | AOGTE. | roRa mebSEEr | . |saEeTs
REGISTERED 2 IVIL EMGINEEW
Moy 1, 2023 =
FLANS APPHOVAL OATE

W SRTE OF CAL ORI OF T OFFTCERS )

37 JGENTS SWALL HOT BF RESAONSIBLE FOR.

THE ACTLRACT &0 CRPLE [

COREY O TWOT AN SAEET.

TABLE 1- DELINEATORS
TYPE RETROREFLECTIVE SHEETING
FRONT BACK
€ WHITE WHITE (SEE NOTE 1)
F WHITE NONE
G YELLOW NONE
J RED NONE
NOTES:

1. The retroreflective sheeting used on the back

of delingotor shall be a minimum size of 3" x 3",

2. The type of delineator to be installed will be

designated on the plans.

3. All borricode stripes sholi be retrorefiective ond sloped

downward in the direction of the opened traffic lane.

. See Standord Plon A738 for Metcl Post Detoils.

5. Uniess shown otherwise on the plons, or as directed

by the Engineer, the color of the retroreflective
sheeting for permanent channelizers shall conform
to the color of the pavement morkings it suppiements.

Except, Class 1 (Flexible Post) temporary delineotors and
temporary channelizers in work zones shall be orange post
with white retroreflective sheeting.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DELINEATORS, CHANNELIZERS
AND BARRICADES

NO SCALE

A73C

eZ07

NACJ/Y NYId AHYANYIQ

213
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122

FERT WILES  |ERETT] TOTAL
Oine] Coumry oouTE TOTAL FAOJECT | Wo. |SHEETS

d

€
a1 " POST 9 "
€ %" x 2 € Y x 2%
I BOLT SLOT PATTERN l BOLT SLOT PATTERN
IN RAIL ELEMENY [N RAIL ELEMENT

RAIL SPLICE ‘ RAIL SPLICE
. X : ! X

|
I i 2
|

¥ x 2"
BOLT SLOT PATTERN
IN RAIL ELEMENT

ARGISIEAED CIVIL ENGINEER

=3

13
. Moy 1, 2023
- FLANS APPROVAL DATE i
] THE TTATE OF CA (FOAWis QR ITS OFFICERS Y,
i e dcenis suiit NOT A€ ACSTONLINE (o N
&'-3" | OF CONPLETENEST (F SCANMED
] M‘i f W}F FLAN SMEFT.

1

|

I RAIL ELEMENTS SPLICED AT 12°'-§" INTERVALS
RAIL ELEMENT LENGTH = 13°-6'5"

P—] PLAN

NOTES:
1. For details of steel post instoliotions, see Standord Plon ATTL2.

&

2. For details of stondord hordware used to conatruct MGS
/——TOP O RAlLL see Stondard Plon ATTMI. !
|

- 3. For detoils of wood posts ond wood blocks used to construct MGS,
+ lr see Stondard Plan A7IN1.

6-3" 6°-3"

]
-}—0
0

-

o

o

0

-

For additlong! installation detalls, see Stondard Plan ATTN3.

T

XX
+
rFY

At

]
|

5. MGS post spacing to be &'-3" center to center,
except os otherwise noted.

e

GROUND LINE OR
R RF NI
a:gngSAlLSUELEASEln$ 6. For MCS typlical loyouts, see the A77P, A770 ond A7TR series
K of Standard Plans.

S TR TR TR 7. 1f railing Is connected to terminal system end treatment,
use 31" height terminal system end treatment,

For MGS end onchor detalls, see Standord Plans A7TS1 ond ATTT2.

[
s

w 9. For detoils of MGS tronsition to bridge railing,

MIDWEST GUARDRAIL SYSTEM WITH WOOD POST AND BLOCKS see Stondord Plan ATU4.

10. For odditionol details of MGS connection to bridge roiling,
see Standard Plans A77U1, ATTUZ and AT7V1,

L74LY NV1d QHVANVYLS €20¢

6" x 8" x 1’-2" WOOD BLOCK, 11. For MGS connection details to obutments ond walls,
SEE NOTE 16 TOENAIL WITH see Stondard Plans ATTU3A ond ATTU3B.
" 2-16d Galv NAILS
<= 2‘”: :e"x"'?l:‘r H%Dwggbra N TOP gpua,_oc“ 3V 12. For typical MGS delineotion and dike positioning details,
“ see Standard Pian ATIN4.
124 %N:eaa.s:%o‘em:%;é? 5 soncee |
.'l SEE MNOTE 15 13. Slotted hole for bolted connection of rail element to
2] A A, L2 TOP OF RAIL - f block ond post.
{ { _ 14, Slotted holes for splice bolts to overiap ends of roll element,
I | { 5 S won
5 . = ' - . ) Q 15, Agditional hole In uppermost portion of line post is for
' L —¥¢" x 2" sLoT, potential future ocdjustments of rolling height.
4 @l 7 seenore 13 . ur Ses Stondard Plan ATTN.
Pt Y *5,3"'¢';/ 3 x 1% sLoTs, ko _‘E‘IEEER _ 16. 6" x 12" x 1°-2" block must be used with 6" Type A dike.
N Typ, SEE NOTE 14 = N
l | GROUND LINEROR R > 17. Instoll posts in soli.
'é 'é SHOULDER SURFACING Q .
€ RAIL SPLICE AND SLOT FOR UNDER PRSING © I3 = ¢
%" # BUTTON HEAD BOLT TO = ;!T T SYMMETRICAL ABOUT €
CONNECT RAIL TO POST AND BLOCK B £ =
ELEVATION 6" x a;og 6'-0" SEE NOTE 13
w000 s
RAIL ELEMENT SPLICE DETAIL SEE NOTE J=—==[=5
SEE NOTE 14, Typ
a) g:nnec? T/he overigpped end of the roil elements with i\ =
x 1 button head oval shoulder splice bolts N o
inserfed into the B x 17" slots ond bolted fogether J\ 0.108" NOMINAL STATE OF CALIFORNIA
with %" # recessed hex nuts. Recess of hex nut points g OEPARTMENT OF TRANSPORTATION
toword rail element. A total of B bolts and nuts N
ore to be used ot eoch rail spiice connection. 8 M'DWEST GUARDRAIL SYSTEM
b) The ends of the rall elements are to be overlapped In SECTION A-A * osgANDAR1? RAILING SECTION
the direction of troffic (see details),
TYPICAL WOOD LINE SECTION THRU (WOOD POST WITH WOOD BLOCK)
c) Where end cap is to be ottached to the end of a roll
etement, o total of 4 of the cbove described splice POST INSTALLATION RAIL ELEMENT

bolts and nuts are to be used. See Note 4 I A77L1

2-15-23
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SL

3
POST =/ A)
()’. x 243" € Y x 2% € Y x 2%
BOLT SLOT PATTERN | BOLT SLOT PATTERN | 8oLt SLOT PATTERN
RAIL spucsx IN RAIL ELEMENT IN RAIL ELEMENT RAIL SPLICE IN RAIL ELEMENT
'! ! H | _\ | ]
> 1 5 \ T T, 1
1 N [ I 1
| 6-3" | 6'-3" —_—
| RAIL ELEMENTS SPLICED AT 12'-6" INTERVALS |
RAIL_ELEMENT LENGTH = 13'-6%"
—_— PLAN -
C €
POST POST
| 6-3 6-3" |  u TOP OF RAIL
| o — | /_
[T G a T T v |3
+ | . . + |+
= - —— < e =
‘I + +1 1= T + +| K]
- - 1 1 1 1 ry -l =
I T71 TT w
GROUND LINE OR SHOULDER SURFACING =
UNDER RAIL ELEMENT\
AR S AN 7 AN
— ELEVATION
MIDWEST GUARDRAIL SYSTEM WITH STEEL POSTS
AND NOTCHED WOOD OR NOTCHED RECYCLED PLASTIC BLOCKS
%" # BUTTON HEAD BOLT WITH Hex NUT,
<= ATTACH RAIL ELEMENT TO WOOD BLOCK 3"
AND STEEL POST WITH BOLT ON TRAFFIC 7 '—‘l
121" APPROACH SIOE OF POST WEB. 6" x 8" x 1°-2" V" TOLERANCE | 3%
2 NO WASHER ON RAIL FACE FOR NOTCHED WOOD BLOCK OR
- e Ak » BOLTED CONNECTION TO LINE POST —. NOTCHED PLASTIC BLOCK,
2 ) L L2 SEE NOTES 3, 12 AND 15
TOP OF RAIL —
N V. / e
5 ) = \_ r {/ i m%n \/‘\-/
L—¥%" x 27" sLoT - wn
2] | $ | Ste NoTE 13 ==p - |—
“ 2L % x 144" 5L0TS, e S :
b . 49-1/ SEE NOTE 14 g =
| =| GROUND LINE OR
SHOULDER SURF ACING . |
| UNDER RAILING z &
2 & - T SYMMETRICAL ABOUT €
€ RAIL SPLICE AND SLOT FOR [ ws;k_ J - ,
%" @ BUTTON HEAD BOLT TO i &) (
CONNECT RAIL TO POST AND BLOCK ) "
0.108" NOMINAL
ELEVATION W6 x 8.5 OR W6 x 9 SEE NOTE; 13
——— STEEL POST, 8'-0" LENGTH——
RAIL ELEMENT SPLICE DETAIL iF L SEE NOTE 14, Typ
a) Connect the overlapped end of the roil elements with
%" ® x 1Y" button head ovaol shoulder splice bolts
ingerted into the M" x 1" slots and bolted together || o

with %" # recessed hex nuts. Recess of hex nut points
toword rall element. A total of 8 bolts and nuts
are to be used at eoch rail splice connection.

b) The ends of the rall elements ore to be overigcpped in
the direction of traffic (see details).

c

SECTION A-A

TYPICAL STEEL LINE

POST INSTALLATION

Where end cop is to be attached to the end of a rail

element, a total of 4 of the cbove described splice

bolts ond nuts ore to be used.

See Note 4

SECTION THRU
RAIL ELEMENT

Oiat] CoumNTY BOUTE

FOST WILES [SHEEF TOTEL
TOTAL PROJECT Mo, |SHEETS

RECISTERED CIVIL ENGINEER

Mgy 1, 2023

FLANT APFHOVAL OATE

COPIES OF TWIE PN SHEET,

NOTES:

1.
2.

a

-

12,
13,

14,
15,
16.

« For

. For

. For

. For

For detolls of wood post instaliotions, see Standard Plan A77L1.

For detoils of standord hordwore used to construct MGS,
see Stondard Plan ATTMY.

. For details of steel posts and notched wood blocks used

to construct MGS, see Standard Plon AT7NZ.

. For additional installotion detalls, see Standard Pian A77N3.

. MGS post spocing to be 6'-3" center to center,

except a8 otherwise noted.

. For MGS typical layouts, see the AT7P, A770 and A77R series

of Standard Plans.

. If rolling is connected to termingl system end treotment,

use 31" height terminal system end treotment.
MGS end anchor detoils, see Stondard Plans A77S1 ond A7772.

details of MCS tronsition to bridge railing,

see Standard Plan A77U4.

odditionai details of MGS connection to bridge railings,

see Standard Plans AT7UY, A77U2 and A77VI1.

dike positioning ond MGS delinegtion detoils,
see Standard Plon A77N4,
Notched face of block faces steel post.

Slotted hole for bolted connection of roil element to
block ond post.

Slotted holes for splice balts to overlap ends of rail element.
6" x 12" x 1'-2" block must be used with 6" Type A dike.

Install posts in soli.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
STANDARD RAILING SECTION

(STEEL POST WITH NOTCHED WOOD
OR NOTCHED RECYCLED PLASTIC BLOCK)

[ A77L2

NO SCALE

Z27..Y NVY1d AQHVYANVYLS €£zZozZ

2-a-21

Return to Table of Contents


Contracts - Andrew Truong
Stamp


9L

- 13°-6Y%" -
31" 6-3" 3-1%"
A VALV
Typ Typ [Typ SYMME TRICAL
ABOUT €
N . | R
- T ; =
SRR : + | 4
Tt /| ~ | + |+
Y Y . ! i & b
1 I g I 1
Yot x 2" sior, J
Typ
TYPICAL RAIL ELEMENT
SEE NOTE 1-\
" o
3%59’ o:ec/?ss & %
ONE OR BOTH SIDES
| 17-0" | 1°-0" TAPER
:.\' PLAN
*

14"

54" # RECESS NUT

%" @ BUTTON HEAD BOLT

BUTTON HEAD BOLT

L THREAD LENGTH
(A FULL THREAD LENGTH
2" FULL THREAD LENGTH
10" 4" Min THREAD LENGTH
18" 4" Min THREAD LENGTH
20" 4" Min THREAD LENGTH
22" 4" Min THREAD LENGTH
28" 4" Min THREAD LENGTH
36" 4" Min THREAD LENGTH
e 2¥" 2" Min THREAD LENGTH
e 19" 4" Min THREAD LENGTH

»% For nested raoil opplications

0.108"
NOMINAL THICKNESS —=

SAME SHAPE AS RAIL
ELEMENT SECTION

1

= A

ELEVATION
END CAP (TYPE A)

78
SLOTTED HOLES Typ

— % x
fj sn.orreo *woLes, Typ

NOTE:

1. Slotted holes for spiice bolts to
overlap ends of rall element.

FOST WILES . [SHEET] TOTAL
0.18.4| —COUNTY..|__ROUZE TOTAL PROVERT | No. |SHEETS

REGISTERED CIVIL ENGINEER

Moy 1, 2023
PLANS lﬂ’m\flL OATE
e JJ’JI‘E OF CaL FORWA ﬁ L3 D‘VN?’S %
it R e T

‘mfﬂ?‘.ﬁ' U .rm
e A S

N

(o

N

(]

1]

>

2

C

>

X

C

2" 8l 8" <
VARIES -
7 :
2

\ED b

-

-

—n :
% i

END CAP (TYPE B)

ELEVATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
STANDARD HARDWARE

NO SCALE

A77TM1

2-0:2
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Ll

—m

SEE NOTE 1
Ve

ké__

k‘ __}\‘_._
SIDE FRONT
6" x 8" WOOD POST

See Note 3
[ 4

i
. . SEE NOTE 1
E_ v

FRONT

SIDE
6" x 8" WOOD BLOCK

See Note 3

70"

_— SEE NOTE 1

Diws| COUNTS

POST MILES SHEET| TOTAL
RO TOTAL PROJECT | M, s.frsul

N _1 _!\I_\_

A\ N

N N
SIDE FRONT

8" x 8" WOoD POST

See Note 4

R

| — SEE NOTE 1

FRONT

8" x 8" WOOD BLOCK

See Note 4

[4
| REGISTERED CIVIL ENGINEER 4
10" s s" J
May 1, 2023 [
¥ — i PLANS APPROVAL DATL U
|
' t— SEE NOTE 1 T ACYSRACE 0 (COMRLETENEST OF SCAMNED
| = M COPVES OF TWIS PLAN SREET,
g |
5 !
= === -4 NOTES:
| 1. All holes in wood posts and blocks sholl be %" Dio tY".
2. Dimensions shown faor wood post are nomingl.
3. This post ond block combination used for stondord
k‘ k‘ Iine post sections of MCS.
k‘ k‘ 4, This post ond 8" x 8" biock combinotion used for N
Iine post sections of MGS on narrow roadways. c
5. This poat used with the W8-31 tronsition, a
See Standord Plan AT7U4.
6. "I‘o be used with 8" x B" x 7'-0" wood post [/}
s ¢  heioht dike. =
SIDE FRONT f instalied with 6" height dike
7. To be used with 6" x 8" X 6-0" woog post ;
if installed with 6" height dike.
10" x 10" WOOD POST '
See Note 5 §
X
<
[4 € <
12" 3"| 3 12 4 ! 4 ;
1 I’TT | 2
i | |~ SEE NoTE 1 i | |~ SEE NOTE 1 |y
: -
YN 4z=s===9- - -o'/ | dzsoz=og L / -
. 2
-
SIDE FRONT SIDE FRONT
6" x 12" WOOD BLOCK 8" x 12" WOOD BLOCK
See Note 7 See Note 6
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
MIDWEST GUARDRAIL SYSTEM
WOOD POST AND
WOOD BLOCK DETAILS
NO SCALE |
[ A77N1

2-8-2
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- C
1Yy
Ll "
- h
ii’i /—see NOTE 1 zSLT: :{3:5
] ,¢T¢(_
N
| : .
|
N ! Top
o 8" - 2%,
! |
T
[ S N ___JF_L
& N \ i EL_ |
ir » —E =—-=a - —] —J)— =
|
| |
| ' ]
SIDE FRONT SIDE FRONT
W6 x 15 8" x 8"
STEEL POST NOTCHED WOOD OR PLASTIC BLOCK
See Note 8
¢ IR
‘I_:t‘ 1Y, BOLT HOLE
TOP 1y
— SEE NOTE 1
3 ! |
I 1 =
P :__Jé__: 3 +F o= :{% i _? -
! |
| 5
T
SIDE SIDE FRONT
W6 x 8.5 OR W6 x 9 6" x 8"

STEEL POST

See Note 4

NOTCHED WOOD OR PLASTIC BLOCK

7
I
i

*’EJLE'

Top
12" 2%

L T
I
| -
~ Lo |
" — - O

8" x 1 2"
NOTCHED WOOD OR PLASTIC BLOCK

See Notes 2, 3, 7, ond 8

I Yo' 2 Yyt
I BOLT HOLE
: |

11%"

%
B
3
i

T
FRONT

6" X 1 2|I

NOTCHED WOOD OR PLASTIC BLOCK

See Notes 2, 3 ond 7

st Yo't At ]
BOLT HOLE O SLENTT SHALL MOT BE NEIFONSISEE £

FasT

MILES [SHELT] TOTAL
20UTE | roral PRDIEEr | Na

oist| goumry TS

RECISTERED CIVIL ENOIMEEM

May 1, 2023
PLAWE APPAQWAL DATE i
IR STATT OF Cd FORNIA DR JTS OFTIEERS 4@ QP

INE ACCURICY OF COWALE [TAESS OF SCANNED
CONES OF fUiS PLAN SAEES,

NOTES:

1. All holes in steel post shall be %" # maximum.
2. Dimensions shown for wood block are nominal.
3. Notched face of block foces steei post.
q

. 6-0" length posts to be used for typical roadway instaliotion.
See Stondard Plan ATIN3.

5. The stondard dblock on W8 x 6.5 or W6 x 9 steel post separates
the metal beam guardrail element 8" from the post.

The 12" block is on option to the 8" bilock. N
6. This post +0 be used for line post sections of MGS on S
narrow roadwoys. Post longer than 6’ must be lobeled :
on post web with 2" letters using biock acrylic paint. [N
7. 8" x 12" notched wood block and 8" x 12" notched wood block [7]
must be used with 6" Type A dike. -
8. 8" x 8" or 8" x 12" notched wood or plastic blocks ore used >
with W6 x 15 steel post. z
C
_l_EI_ >
X
Top c
<
r-
- >
2] 2
o >
© -~
-
M. z
b
&= N N
SIDE
W6 x 9 OR W6 x 8.5
STEEL POST

See Note 6

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
STEEL POST AND
NOTCHED WOOD BLOCK DETAILS

NO SCALE
[[A77N2

223,
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EDGE OF VEGETATION CONTROL:

T FOST MILES . [SHEET] TOTAL
DifEs]; ‘eoulTy [ RouTE TOTAL PROJECT |  No. |SHEETS

REGISTERED CIVIL aG[NEER

May 1, 2023

PLANS APPROVAL DATE
THE STATE OF CALIFORNIA OR ITS OFFICERS
OR AGENTS SWALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.

TRANSVERSE OVERLAP,

SEE OVERLAP JOINT DETAIL

ON STANDARD PLAN A77N12

CENTER OF END POST

.
HINGE POINT m
» 1. For additional vegetation control details,
;Io see Standard Plan A77N12.
=
2. vegetation control must slope in direction
= } ‘\\\\-EDGE OF SHOULDER AND of water flow.
- EDGE OF VEGETATION CONTROL

| IN-LINE TERMINAL SYSTEM END TREATMENT | SEE NOTE 4 * 3. This plan for vegetation control installation only.

4. Caulk longitudinal and tronsverse edges of vegetation
control mat where it abuts to paved surface or
PLAN man-made fixed objects, except guardrail posts.

EDGE OF VEGETATION CONTROL

HINGE POINT

HINGE POINT

EDGE OF SHOULDER AND
EDGE OF VEGETATION
CONTROL, SEE NOTE 4

<
N| EDGE OF VEGETATION CONTROL \\—EDGE OF SHOULDER

OVERLAP’ JOINT FLARED TERMINAL SYSTEM END TREATMENT

DETAIL ON
STANDARD PLAN AT7N12

PLAN

PINLLY NV1d AQUVANVLS €20¢

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

FIBER OR RUBBER MAT VEGETATION CONTROL
GUARDRAIL SYSTEM
FOR TERMINAL SYSTEM END TREATMENTS

NO SCALE
[A77N14

1-31-23
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6.

6" x 8" x 1'-2" BLOCK—\

30" Min

"
TOP OF RAIL— — \
s \,

3

o /—HINGE POINT

1
'
)
]
W6 x 9 x 6'-0" POST |2
)
)
!
]
]

TN ~

-

6" x 8" x 1°'-2" BLOCK
TOP OF RAIL—
LY

DETAIL A
TYPICAL ROADWAY INSTALLATION
See Note 1

— —p
:; HINGE POQINT
JRVANE
/7 BEHIND THE
= BACK OF POST
: : +-§ °
[} 1 ®
[} [} N
L} ' (T
[} i
[} t
I |
w6 x 9 x 8-0" Posv—:—e :
[N
1 |
[
[} |
[} |
[
[
g 1
DETAIL B

NARROW ROADWAY INSTALLATION

See Note 1

POST EMBEDMENT

6" x 8" x 1°-2" BLOCK

2'-0° Min
TOP OF RAIL—
K3 -
|
f— =
i
"
FG E=
]
0|
AN N
[
[
[
[
[
W6 x 9 x 6'-0" POST—— |
] 1
] 1
[
] I
L )
DETAIL C

At or below grade

§

/sze NOTE 2

— WALL OR OBSTRUCTION

INSTALLATION AT

NOTES:
1.

v A

. When moximum height of obstruction behind guardrai! post is 6" obove grade,

. 1f distonce from bock of post to the near edge of fixed object is
less thon 3'-0", see Strengthened Roi! Section as shown in loyout poges. g
. For dike positioning with MGS instaliotions, see Stondord Plon ATTNA. N
. Typical 6" x 8" notched wood or plastic block shown. 6" x 12" notched wood «
or plastic block is interchangeable in these detcils if 6" dike is ploced. o
-
. " >
6" x 8" x 1'-2" BLOCK 3'-0" Min Zz
SEE NOTE 3 [+]
TOP OF RAIL~
BN >
NEAR EDGE X
OF FIXED o
OBJECT ——f ,— FIXED OBJECT
g " v
- -
Fo & »
A » Z
AN AN LN
[ b
[ ~
[ -~
1 ] z
L} ! I
W6 x 9 x 6-0" POST— |
1 ]
[} [}
1 !
i i
[} [}
-~ DETAIL O
Above grode

Digt] COUNTY AOUTE ln:ﬁ'ﬂ:él:Eé'

REGISTERED CIVIL EMGINEEW

Moy 1, 2023

FLANS APSROVAL OATE
IBE SEATE F CalIFDWNCA OF FI3 OFF iCFRS
| OF AGENTS SWALL MOT BF NESFORSIRLE FOR
G O COMFLETINESS OF STANNER)
COS O WIS M A ST

These instollation detolls are also applicable to wood line post installations.
For Detail A, C, ond D, whare wood Ilne post instcilotions ore constructed,

6" x 8", 6°-0" in length, with 6" x 8" x 1°-2" blocks are to be used in place
of ateel post ond block. For Detall 8, where wood line post instaollations are
constructed, 6" x 8" poat, 8°-0" in length, with blocks are to be used in ploce
of the stee) post and block shown. For odditional installation detalls, see
Stondord Plans AT7L1 ond A77L2.

see Detoil D.

WALLS OR OBSTRUCTIONS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
TYPICAL LINE POST EMBEDMENT
AND HINGE POINT OFFSET DETAILS

NO SCALE
[A77N3

2-a.2)
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MEASURE HEIGHT
FROM TOP OF RAIL

/ LINE POST

11

e

LA
il
1

D = 0'-2° (+%)
D = 2'-4" (+%)
D = 0°-4" (-%}

H

[
I

[ D,

CROWN o)~ — ~ I_o%

e3l
?ﬁﬁﬁﬁﬁﬁﬁﬁ”'axjﬁméaﬁﬁLﬁﬁ,w?“Lﬁ_
- GRADE BREAK (GB) e N

D = DISTANCE, GB TO FACE OF RAIL

H = HEIGHT AT FACE OF RAIL FROM
EXTENDED LINE, BASED ON D

H = 31" 21" FOR MGS

H = 32" £1" FOR THRIE BEAM (NOT SHOWN)

MEASURE HEIGHT DETAIL AT GRADE BREAK (GB)

ju:

i1
J 14"
Max

BLOCK DEPTH- BLOCK DEPTH

|

LINE POST—, 2" LINE POST—,
A

i

> 2 |
1 2"
TOE OF TOE OF Min
TYPE A OR TYPE F DIKE

DELINEATOR (FLEXIBLE POST,
SEE STANDARD PLAN A73C)

Min 3" x 1°-0"
REFLECTOR

,.;..‘
= ==P FAC = FACE ° H
OF :dlL OF RAIL '; e ] >-_—ng NOTE 8

M
,
TYPE F ODIRE _Q' j -]-I-N}-"- _/—GRoUND LiNe

=~ TRN TR

GUARDRAIL DIKE POSITIONING

GUARDRAIL DELINEATION

Stondord position for new or exlsting
dike or curb, see Notes 2 through &

ias] cowury | ROUTE | 1oTiE amalEer | He.

WEG|STERED CIVIL EMGINEER

Moy 1, 2023

FLAWE sPOROVAL DATE
TAE SPAIE OF CALRTRNGE OF IS OFFICERS
OF JCENTE DML ADT B RESPONIAWE FOR
T ACCURACE OF COMPLTITNESS 5 SCAMER
CORNES O TWIT RV LT,

NOTES:
1. Details shown on this sheet opply to w-beam guordroil and thrie beom.

2. Dike must be ploced in the standard position unless otherwise shown.
For curb and dike details, see Stondord Plons AB7A ond A87B.

3. See Stondard Plons for dike type ond placament within ond neor terminol systems.

4, See Stondard Plan A77S1 for dike piocement near SFT-M end onchor.

W

. The maximum beight of the dike or curb shall be 6" for MGS with 12" blocks.

o

. When shown on plans, front toe of dike may extend up to 7" in front of
roil foce when used with 12" blocks.

-

. Do not install morker on the trailing end of a guordrall run.

. Use Y - 20 self-tapping screws in 0.22" # holes or /" boits in ¥ @ hotes
for steel post, or use 16d golv nalls for wood post.

9. When guardraill end treatment is placed in o fiored or offset configuration,
olwoys use ot leost one deiineator at locotion shown, See project plans for
other plocement of guardrail delineation.

10. When instolling MGS with dike in oreas requiring snow removal or frequently
plowed oreos, use 12" blocks.

11, Do not pioce mountoble dike under guordrail.

BEGIN GUARORAIL
DELINEATION HERE,

SEE NOTE 9— MANUFACTURER’S MARKER

IF WITHIN 12’ FROM ETW
SEE NOTE 7

MARKER PLACEMENT GUARDRAIL DELINEATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM

TYPICAL RAILING DELINEATION

AND DIKE POSITIONING DETAILS
NO SCALE

[ A77N4

PN.IY NVY1d AQHVYANVYLS £Z0Z

e
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Giad| counte | moutE o e f"‘,fj_' S
RECISTEAED CIVIL EMGINEER
Moy 1, 2023
PLANS APPROVAL OATE 3
THE TTATE OF Cay (FOANGA OF {17 OFFICERS |
OF AGEMES AL MOT S RESAONSIRLE £
FHE JCTURACT G99 CMPLEMEMEST OF SCAMER
FRONMT FACE OF COPIES OF WIS PLAW SHEET.
ot END TREATMENT
N 150°-0" Min LON, 5
N SEE NOTE § € END POST
; ! 10°-0" Min —10:1 OR FLATTER SLOPE
HINGE POINT 5 HINGE POINT i 6:1 TAPER
WALL OR T i ble HINGE POINT
BRIDGE RA!L‘] : Tlg
& rr-‘:ZI:] «
1 /_ P Fal
f = T W o ° H B @ n o .‘.%ﬁ & & i 4 —_— b i
SEE NOTES t § Lgs B
{irano™1i2 25'-0" TRANSITION RAILING SEE NOTE 7 CALTRANS APPROVED IN-LINE TERMINAL SYSTEM END TREATMENT, .
_1._.__.___ (TYPE WB-31), SEE NOTE 4 N SEE NOTES 5 AND 6 N
ETw HMA DIKE, N HMA DIKE TYPE €, ADDITIONAL HMA OIKE TYPE C, E
SEE NOTE 8 N SEE NOTE 8 25°-0" Min, SEE NOTE 8 [
~ IYPE 12A LAYOUT « eno post Ik
(MGS instaliotion ot structure approoch with d
In-line end treatment at traffic approach end of railing), see Note 9. -
150°-0" Min LON 10°-0" Min 10°-0" Mi FRONT FACE' OF END POST )
N NO:r:: . - L ! L 10:1 OR FLATTER SLOPE 2
c
3 HINGE POINT I 6:1 TAPER C
N P H T
HINGE POINT b olc INGE POIN ’
K ! . 5 3
RAIL I -
1 7 {L% a8 BB ol i
! >
5 TH W 7 7 A 8 A A & & 291 & & ha o2 b
1 F - _ —
P SEE NOTESJ f =] Es |~
UTAND 122 25-0" TRANSITION RAILING SEE NOTE 7y, CALTRANS APPROVED FLAREO TERMINAL SYSTEM END TREATMENT, SEE NOTE 6 >
__1.._____ {TYPE WB-31), SEE NOTE 4 b 2
ETW HMA DIKE, N HMA DIKE TYPE C, ADDITIONAL HMA DIKE TYPE C,
SEE NOTE 8 N SEE NOTE 8 25°-0" Min, SEE NOTE 8 >
-~
-
TYPE 12B LAYOUT c
(MGS instollotion ot structure approoch with o
Flared end trectment at traffic approach end of rolling), see Note 9.
NOTES:
1. Line post, blocks ond hordware to be used ore shown on Standard Plans 8. Where plocement of dike is required with guord railing instcilations,
ATTL1, ATTL2, ATTMY, ATTIN1 and ATINZ. see Standard Pian A77N4 for dike positioning detalls.
2. MGS post spocing to be 6°-3" center to center, except os otherwise noted. 9. Type 12A or Type 12B Layouts are typicaily used at the opproach end
of a structure, to the right or left on two-lone conventional highway
3. Except as noted, |Ine posts gre 6'-0" long Stee! W6 x @ or W6 x 8.5 where the roadbed width ocross the structure is 40 feet or less.
with blocks, or 6" x B” x 6'-0" wood with blocks.
10. See Standard Pion A7703 for typical layout used left of opproaching
4. For Tronsition Rolling (Type WB-31) detalls for Types 124 ond 128 Loyouts, troffic ot the ends of each structure on muitilane freewoys or
see Stondord Plan A7T7U4. expressways with seporote odjocent or poraliel bridges.
5. A minimum of 150°-0" of MGS is needed to develop Length of Need (LON). 11, For gdditional detalls of typlcal connections to bridge roll, STATE OF CALIFORNIA
see Connection Detoil AA on Stondord Plans A77U1 ond A77U2 DEPARTMENT OF TRANSPORTATION
6. The type of terminal system end treotment to be used will be shown ond Connection Detoli FF on Standord Pians ATTVi ond AT7v2.
on the Project Plans.
12, For odditionai details of a typical connection to wails or gbutments, MIDWEST GUARDRAlL SYSTEM
7. Dependent on site conditions (embonkment height, side slopes or see Stondord Plans A77U3A and A77U38. TYPICAL LAYOUTS
other fixed objects), it may be advisabie to construct odditional
Quord ralling (o length equal to multiples of 12'-&" with 6°-3" FOR sTRUcTURE APPROACH
post spocing) between the tronsition roiling ond end treotment.
NO SCALE

7-0-2
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SOl

“"'! LRuntY ! RodTe oTAL PRBIELT | We. | s‘rtD:!E_‘th
| | |
] i
REGISTERRD CIVIL ERGIWEER ¢
2023
FLANS ARPROYAL DATE
THE STATT O (AL (FORWIA OF £15 GFFACERS |
OF AGENES SNALL MOT SE NESAONS I SER
e BECURALT OF CCRPLEIIAESS OF SCANMED
€ END POST COFEE OF WIS FLAN SHEET.
FRONT FACE OF END TREATMENT 10°=0" Min <
10:1 OR FLATTER SLOPE— :’
HINGE POINT—, ? HINGE POINT
<le ~ —l WALL OR
- |® BRIDGE RA[L
HMA DIKE h{ T ! £ ul & % \ r
. ) - N = iasanie ut & & LA & # A A B @ I =
. : ¥ i i
ol €s 203 = etk 358 I N Lsss NOTE 9 <
m|= ~ CAL TRANS 'APPROVED IN-LINE TERMINAL SYSTEM END TREATMENT, . _SEE NOTE & 25°-0" TRANSITION RAILING
‘ SEE NOTE S AND 6 (TYPE WB-31), SEE NOTE 4 t_
ADDITIONAL HMA DIKE TYPE C. HMA DIKE TYPE C, N HMA DIKE, ETW
257-0" Min, SEE NOTE 7 SEE NOTE 7 N SEE NOTE 7 N
‘ \ 150'-0" Min LON, (4
! T VsEE NOTE 13 N
TYPE 12AA LAYOUT G
(MGS installation ot structure departure with o
€ END POST in-line end treotment ot trailing end of ralling), see Notes 7 and 8. L
FRONT FACE OF END POST 10°-0" Min 10°-0" Min .
1011 OR FLATTER SLOPE [ | £ 2
=
6:1 TAPER— 5 HINGE POINT : [
HINGE POINT olc ? HINGE POINT »
s . B ]
.’ i?§ = = ﬁl'% ‘\\ rBRlDGE RAIL [
o o = - . .ﬁ_.?______"'_ z a4 & 5 A A 9 § T Hd "
e ¥ i
ola g = LIGAY S R, N Lsss NOTE 9 S o
R}
= CALTRANS ¢ APPROVED FLARED TERMINAL SYSTEM END TREATMENT, SEE NOTE 6 25°-0" TRANSITION RAILING :
SEE NOTE 5 N (TYPE WB-31), SEE NOTE 4 Lsrw 2
ADOITIONAL HMA DIKE TYPE C. HMA DIKE TYPE C, N HMA DIKE, :
25°-0" Min, SEE NOTE 7 SEE NOTE 7 N SEE NOTE 7
|_ . \__ 150°-0" Min LON, ™
SEE NOTE 11 -
TYPE 12BB LAYOUT i
{MGS installation at structure deporture with
Flored end tregtment ot trailing end of railing), see Notes 7 ond 8.
NOTES:
1. Line post, blocks and hardwore to be used ore shown on Stondord Plans 7. Where placement of dike is required with MGS instollations,
ATTL1, ATTLZ2, ATTM1, ATTIN1 aond ATIN2. see Standard Plon AT7N4 for dike positioning detoils.
2. MGS post spacing to be 6°-3" center to center, except 08 otherwise noted. 8. Type 12AA or Type 12B8 Layouts are typically used to the right or left
of troffic departing a structure on two-woy conventional highwaoys where
3. Except os noted, line posts are 6'-0" long Steel W6 x 9 or W6 x B.5 with blocks, the roadbed width ocroes the structure is less than 40 feet.
or 6 x 8" x 6°-0" wood with blocks.
9, For odditional details of typicol connections to bridge rail,
4. For Tronsition Raiting (Type WB-31) detolls for Types 12AA and 1288 Layouts, see Connection Detail CC on Stondard fPlon A77U2 ond
see Stondard Plon AT7U4, Connection Detoail HH on Stondord Plan A77vV2. STATE OF CALIFORN]A
5. The t f inatl + to be d wiil be sho the Project Pi 10. F. Lo} Tth el st + d t bt dl DEPARIMENT OF TRANSPORTIHION
. ype of terminal system to used w shown on rojec ons. . For roadways w parallel structures and non troversable medians
the Type 12AA or Type 12BB loyout may be used. ) MIDWEST GUARDRAIL SYSTEM
6. Dependent on site conditions (embankment height, side slopes, other fixed objects),
it may be odvisable to construct additiona! MGS (a length equal to multiples of 11. A minimum of 150'-0" of MGS 18 needed to develop Length of Need (LON). TYP'CAL LAYOUTS
12'-6" with 6'-3" post spacing) between the transition railing ond end treatments. FOR STRUCTURE DEPARTURE
NO SCALE

202
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Sl

Dixs| COUNTY ROUTL mﬁf‘#:é:]a T

LINE POST
(STEEL POST SHOWN)

slp" ¥ Ti7" x 46" WOOD POSTS

CABLE CONNECTION
SEE NOTEms BEARING END PLATE,
SEE OETAIL A

SOIL PLATE Plarh Bt s

SOIL PLATE RECISTEALD C1VIL ENGINEER

§" % 3" 10 Go STRI.IT—\

h Moy 1, 2023
PLANS APPEOVAL DATE

' e s o M’J:’Tnﬂgﬂ?! i )
ES *'I Z |97 drATT ShL 5 S TADRTIS.

FaR
INE ACCLRAET OR COMPLTTTAESS OF SCAMED
/ NOTES:
¥." @ ANCHOR CABLE 1. see 1

. COMNES OF TS LAV SNEET.
PLAN 1. See the Standord Pions A77P, AT70 and ATTR serles
for typical use of End Anchor Assembly (Type SFT-M).

END ANCHOR ASSEMBLY (TYPE SFT-M) PAY LIMIT MGS PAY LIMIT 2. For detolls of the onchor plate ond ¥," cable,
5 au see Stondard Plon AT7S).
, 3% ) 6'-3" 3-1%"

3. A 6'-0" length steel foundation tube, TS 8" x 6" x ¥,
without a soil ploi’a. may be furnished and installed
in ploce of the 4°-6" length steel foundation tube and
I 80il plate shown. Minimum embedment of the 6°-0" length
tube shall be 5°-9". A 3" # Hex head bolt and nut shali
] T be installed in the hole in the 6'-0" length tube to
o ] ol keep the wood post from dropping info the tube.

WOOD POST

[N SOIL TUBE IN SOIL TUBE

+ A)
Mnooo POST

| TOP OF RAIL—-\

ik i
T

° | o1 . Ploce End Cap Type B when pedestrions, bicycles or
_ -TF traffic 18 within contoct of the trailfng end of the
— = - - exposed alament, Aall slemen? moy be cut 1" post the
| ¥ ﬂ ANCHOR CABLE, | end of the post. Clean, treat ond remove sharp edges.
SEE NOTE 2 ANCHOR @, =
SEE NOTE 2 S. Increceed clear distance behind the rail ia required from
S0’ prior to the last post of the End Anchor Assembly
2" @ x 8" Std Galv PIPE, {Type SFT-M). Beginning ot 50" upatreom of the last post
SEE NOTE 8 PAVEMENT OR of the End Anchor Assembly, the required clear distonce
E GROUND LINE increoses to 5’ ot post No. 5. From post No. 5 to the lost
1 I 4

R 6 x 8 x %' —
o post of the End Anchor Assembiy, the required clear
14" # HOLE——>o—t+ -t = & ——m——e—————————————————-———e——————————— T . T distance incregses at o rate of 1.5' for eoch post.

N -

\ o] bt 6. Dike with o maximum height of 4" moy be ploced under
DETAIL A %" @ x 94" Hex HEAD BOLT : or In front of the End Anchor Assembiy (Type SFT-M).

WITH Hex NUT AND WASHER If the onchor posts ore in confiict with the 4" high dike,

the tost 25 of rail moy be topered back o moximum of
BCEAABRaiGCOE::E(;[]AOTNE 1 % Ha: HEARIROLYS N NUTS e 170" To atiow +he dike +o mointain ullqnmoent?

a

€]
\ /

"

4-4"

7. Secure End Plate with two 16D ncils to maintoin alignment.

s ———— 5S01L PLATE [=—— SOIL PLATE
8. 2" ¢ Standord Galvonized Pipe or 2%" # Colvanized Pipe.

. fe—————STEEL FOUNDATION TUBE, SEE NOTE 3
w 5" x T/" x 46" ANE
%" # BUTTON HEAD gt

BOLT WITH Hex NUT " wOoD
AND WASHER ON 1/ ToP OF ELEVATION

NO WASKER ON 000! FOST A': END ANCHOR ASSEMBLY

RAIL FACE

is o fixed object within 50'-0" of the end anchor and

AL 9. See Standord Plan ATTR1 for placing SFT-M when there
T the distonce behind the post Is less thon 3°-0".

25°-0" Min

(TYPE _SFT-M) ADDITIONAL CLEAR FROM END
: OF OBUECT

DISTANCE +1.5°/POST ={ _
TOWARD ANCHOR Y
\ T~

17 IW AMWAd AUWANMW IS OTND

E

OBJECT PROTECTED
5
o

BY W-BEAM
v gl
Typ “ « B
¥, oc I 6" x 310 Go CHANNEL— wl R R
K B S 25°-0" [ !
> J ~POST No. 5 =

t — - s0°-0"

%" 8 HOLE % PLAN Y% LAYOUT

See Note S

30
Min

SEE NOTE 7—]

Vlrfl

25"

PAVEMENT OR 1
GROUND LINE

e
=i

T

!

[ 18" x 24" x Yo"

"\KLISYEEL SOIL PLATE
i

— ATTACH STEEL SOIL PLATE

T

24"

16"
46"

2"
1" | | 21" 7"
”

——

15"

4 TO STEEL FOUNDATION TUBE DEPARTMENT OF TRANSPORTATION

T ; B s R W EXT S TR —————————— —-4 MIDWEST GUARDRAIL SYSTEM
2" x " sLoT

( i -3 | 1 STATE OF CALIFORNIA
: X

(%: 8 woLes n pLaTe a0 WOOD POST e 2> A e 5 %] END ANCHOR ASSEMBLY
TO ACCOMMODATE Hex BOLT) IN SOIL TUBE SIDE AR O L2 (TYPE SFT-M)
4°-6" STEEL FOUNDATION STRUT NO SCALE

SECTION A-A ruse Ts 8" x 6" x %,

SEE NOTE 3 A7781

Return to Table of Contents
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DO NOT BOLT RAIL ELEMENT TO POST
AND 8LOCK AT RAIL ELEMENT SPLICE

/»RAIL ELEMENT

1
z ! il ! L1 z
1 T o Y 3
1" I I
CABLE 1l I I
8" x 6" x 6'-0" i m
CONNECTION 1) WOOD POST, SEE NOTE 3 | [—LINE POST "
END PLATE, =3 " (WOOD POST SHOWN)—=
SEE DETAIL A 1 /Y4B ANCHOR CABLE I It
1" T I
" I It 0
LINE POST = ===== " N | ,
TO_0 O O ¥ i
i

MGS PAY LIMIT

\—TERMINAL RAIL ELEMENT OF
BACKSIDE RAILING FOR DOUBLE
MGS INSTALLATION, SEE NOTE 1

PLAN

RAIL TENSIONING ASSEMBLY PAY LIMIT

DOUBLE MGS PAY LIMIT

6'-3" 3I-vh" 3 - )
ToP oropogr TOP OF
AND BLOCK: RAIL
| AN .
! I 23!
o | o | Py | |
1 oo
- had | = 1
L 6" - ANCHOR B,
lw | Eno SEE NOTE 2
ol : | PLATE
2 = = Y¢" ® ANCHOR CABLE,
. == SEE NOTE 2
- )
o % 1{ GROUND LINE
T RN TRN
= 2" # Std Golv PIPE [N S A
/T ™ v 2%" # HOLE [N WOOD POST -/ e
, I SEE NOTE 4- | ) | | I
[ I 1 | st | o - |
ELEVATION
RAIL TENSIONING
ASSEMBLY
See Note !

POST WILES, [SHEET] TOTAL
Oist| COUNTY.| 'ROUTE TOTAL PROJECT |~ WNa. |SHEETS

REGISTERED CiVIL ENGINEER

Moy 1, 2023
FLAMS APPROVAL DATE i
BN SPAIE OF CALOMNG OF (TS O NCERS W
OF AGENTS SHALL WOT BE RESSORSIBEE FOR
FHE ACELRACY (O COMPLFIENESS OF SCAVMED
COPGES OF WS ALAN DT

NOTES:

1. See Stondard Plans A7703 ond AT7R1 for typical use of roll tensioning
cssembly.

2. For detoils of the onchor plote ond ¥." cable, see Standard Pian A77S3.

3. A steel foundation tube with a wood post os shown on A77S1 moy be used
in place of the B" x 6" x &" wood post shown.

4. Coble connection end plate must not be encased in HMA, concrete,
or ony other material that could restrict the plate from releosing.

B8 x 8 x H'—of T

497

| —1Y" # HOLE

DETAIL A
CABLE CONNECTION
END PLATE

FQIJIW NVYTNJdA AUMYAMWIC ©CTNnT

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
RAIL TENSIONING ASSEMBLY

NO SCALE
[[A77s2

2-0-2

Return to Table of Contents
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— %" MACHINE BOLTS
— IN %" 8 HOLES,
2 o o e | TOTAL OF 8 BOLTS
‘< PER ANCHOR PLATE

SEE DETAIL O —j
C‘JA

MGS RAIL ELEMENTJ L)‘. @ CABLE,

ANCHOR B
SEE DETAIL E

ANCHOR PLATE DETAIL

(MGS shown, TBB similor)

€ 3" x 2%,

ok 2¥e x W "—j
'/" WELD ALL AROUND— ;

Hex

NUT FOR ¥4" # HOLE

1" STUD1L _______

— U R

1" Dlo STUD
14" @ HOLI STANDARD SWAGED
N %" ane—f CONNECTION FOR ¥ CABLE,
SEE DETAIL E

DETAIL D

1”@ x 7" LONG STUD 1%

THREADED ENTIRE Lauacq l» «‘
.j_" :

¥a" @ ANCHOR CABLE
TO BE SWAGE CONNECTED

bt R (v

DETAIL E
ANCHOR CABLE WITH SWAGED FITTING AND STUD

Hex NUT FOR
%" ¢ BOLT

" FOST WILES, [SHEET] TOTAL
BIsH GOUNTY | MOUTE TOTAL PROJEC! | Mo |SWEETE

REGISTERED CIVIL ENGINEER

Moy 1, 2023 |

FLAMS APPROVAL DATE

m’ STAIE OF CALITORWIA OF |15 OFFICERS
l\ﬂ S SMdil ROT S REEPONSIINE FOR
¥ G COMLE FTACSE OF SCANED.
m:a' Tk At LT

NOTE:

See Stondord Plans AT7S!, AT1S2 and ATTT! for
typical use of onchor cable and onchor plate.

“ T
2%, MGS RAIL ELEMEN

14"
'A

%" @ MACHINE BOLT AND
| d CUT WASHER ON FRONT FACE

: __*,FI?

I : AT NEUTRAL AXIS OF RAIL

NEUTRAL AXIS

EITHER CJP WELD
OR BEND TO FIT—

A FOR %" # BOLT
! £ ON NEUTRAL AXIS

VA 4

SECTION A-A

CQIIY NYTTA AHYWANYIC ©7Nn7

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

METAL RAILING
ANCHOR CABLE AND
ANCHOR PLATE DETAILS

NO SCALE
[ A77S3

287

Return to fable of Contents
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L2t

ﬁﬂ
i
o

> TELT WILED [
Dist] ey | BOUTE TOTAL PROJECT | Wo.

L.

ARCISTREAED ZI\‘IL ENGIMNEER

Moy 1, 2023 |

FLANS APPROVAL DATE
THE STATE OF CACICOWIE OR ITE DFECERS

14" 8 Galv PIPE OR PVC PIPE
SLEEVE OR 14" DRILLED HOLES

1" GCaly HS BOLTS

WITH WASHERS AND 10" x 10" x 8'-0" WOOD POST 08 dtiis Sl AT BE ESIONINE 730
HUTS, TOTAL *T\ o x T35 x [ 152 e
WOOD THRIE BEAM
STRAIGHT METAL BOX SPACER, SEE DETAILS A AND B AND NOTE 8 BLOCK RAIL ELEMENT
1" Golv HS BOLT WITH WASHERS AND NUTS [ 3 ~ Vil 9—-\
" 9" [ 2N | VERTICAL | ”f ‘ o
FACE— .
T TRANSITION RAILING w
l‘\ P " L I ) {TYPE WB-31) 1. See Stondard Plan AT7U2 for additional
i - — ~l| 1 - ||| 1+ SEE NOTE 3 connection details to bridges without sidewalks.
z o
& e
" ‘,‘_'L e g e 2. Additional cdetails of posts, blocks ond hordwore are
;:./éE:EG;AVI;IEEDFIOI?.L:‘II)CHZILPEES‘) <= 4 Sry‘p/; 314 shown on Standard Plons A77M1, AT7N1 ond AT7NZ.
(] i
A r-— 3. For odditionol details of Tronsition Roiling (Type wB-31),
PLAN see Stondord Ploen A77U4. Transition Railing (Type wB-31}
4:1, SEE NOTE 6 tronsitions the 12 gouge MGS ralling section to o heavier N
gouge nested thrie beam roiling section which is connected
END CAP (TYPE A) 9 g +o the concrete bridge railing. s
7okl nlitidi it I et B_'A’ FRONT AND BACK
BRIDGE R“UNG—I“—< ~ OF BOLTED CONNECTION, TOTAL 4 4, For typical use of Connection Detail AA, see Loyout (7]
uGS — i C— Types 124 ond 128 on Standord Plon A7701, Loyout
\ I \ °C ~ Types 12C ond 12D on Stondord Plon AT702, ond Loyout n
— = = r e = = Type 12€ on Stondord Plon A7703. el
T >
5 > T L L 0 Tr—r = = = 5, For *ypicc(ll use of Connection Dsfcill BB, see Layout b -]
T P « : Type 120 (structure deporture rolling connection) on
— kﬂ A = A L Standord Plon A7702 and Layout Type 120D on <
e a <2 < END CAP (TYPE TC) fo Stondard Plon A7705. g
SEE NOTE 7 [ 6. Where the height of the bridge railing exceeds the haight
of the thrie beom rolling by more than 1" ot Connection =
< b Detail AA, taper the top of the end of the bridge roilin
CONNECTION DETAIL BB CONNECTION DETAIL AA at 431 fo' motch the top elevation of the thrie beam ro?l. U
See Note 5 —— See Note 4 7. For details of End Cop (Type TC), see Stondard Plon ATTUM. L]
- 8. See Stondord Plon AT7U4 for additional detaqils ;
regording depth dimension for strcight metal bo: .
MIDWEST GUARDRAIL SYSTEM CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK gording depth gimans! g al box spacer =z
>
-
=y
8" x B%" x V" @ S
SEE DETAIL 8
STRAIGHT METAL
BOX SPACER
— A
o 0 i
" = Fi 8" x A% x AR
) 10-2" 9" 3% L

9" 2%
| — 1Y/ HoLES
g 14" HOLES & Q [,
i O e e ..
- ‘ J Lo L e DETAIL B
Y s 144" HOLES V2] 9" W/3 HOLE PLACEMENT ——
PLATE ‘A PLATE 'B ; FRONT AND BACK PANEL STATE OF CALIFORNIA

T M - DEPARTMENT OF TRANSPORTATION
For backside of connection BB

WELD 1"
A 7( LONG EACH

CORNER

1-4"
A%" %" 4
.Q{"""-ln. ]
~
ko1
—

DETAIL A MIDWEST GUARDRAIL SYSTEM
CONNECTIONS TO BRIDGE RAILINGS
STRAIGHT METAL BOX SPACER WITHOUT SIDEWALKS
DETAILS No. 1
NO SCALE

[CA77U1

3-1-23

Return to Table of Contents
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1%" @ Galv PIPE OR PVC PIPE

SLEEVE OR 14"

10" % 10" % B'-0" WOOD POST

DARILLED HOLES

1" Galy HS BOLTS
WITH WASHERS AMD
NUTS, TOTAL 4

1" Goly HS BOLTS
WITH WASHERS AND

1'/a" @ Gaiv PIPE OR PVC PIPE
SLEEVE OR 1'/(" DRILLED HOLES

10" x 10" x 8°-0" WOOD POST

o a3l m NUTS, TOTAL 4 \
] 210 rupie BEAM 8" x 12" x 1°-10" .
rooo ot WLl SR ; alusnn IR A
TRANSITION .' L A AND'B AND NOTE 8 - X . i
[ VERTICAL | =1
L Wﬁl/ Q | l R NG i YH_H/
SEE NOTE 3 l T f J TRANSETION
moim P - [ min | RAILING
it | M 1 '] } {TYPE wWB-31),
S T = ] =T * SEE NOTE 3
- = |la e 10
31y 31 " f‘: Rl [V o0 I O I SV E/
e w = wl[[ ™
- PLAN
4:1, SEE NOTE 6 4:1, SEE NOTE &
R ‘A’ FRONT AND BACK o 9.\ [ o g
OF BOLTED CONNECTION, TOTAL 4. p=pedmt— - - - - - - | ———————— A’ FRONT AND BACK
~d B 3N OF BOLTED CONNECTION, TOTAL 4
o =] 0 Ll = X OC o nl/ [:3 [}
=< :DnL ° Pg
e ¥e T 9 #e o
wn e
FG 222 %?E(?ﬂ'}” ® END CAP (TVPE TCh, FG
\ SEE NOTE f
CONNECTION DETAIL CC CONNECTION DETAIL AA
See Note 5 See Note 4
ELEVATION
MIDWEST GUARDRAIL SYSTEM CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK
8" x 8%" x V"R
SEE DETAIL 8
o STRAIGHT METAL
BOX SPACER
| 12- - 9" L7 ; G
k o " 2 : A
. 1" HOLES . [ 1/ HOLES ¥ WELD 1"
’.’:D R F F-we N Q {}/ - e b M LONG EAch
A ’
PLATE ‘A PLATE ‘B’ I ok o ey DETAIL B
For backside of connection BB 14" HOLES 2 L;‘R&E‘r ALr:l;:E;AEgK PANEL
g
DETAIL A

MIDWEST GUARDRAIL SYSTEM
CONNECTIONS TO BRIDGE RAILINGS

STRAIGHT METAL BOX SPACER

NOTES:

POST MILE
ToTar PRGIECT

AEGIBTERED Z'HHL ENG [MEER

Moy 1, 2023 |

FLANS APPROVAL DATE
ne' ﬂu: o ur.wnm

piat| county | RoutE SREET] AL

L |sHEETS

O FWET PN SHEL

. See Stondard Plon AT7U1 for additional connection
detoils to bridges without sidewolks.

2. Additional details of posts, blocks and hardwore are
shown on Stondord Plons A'ITMI ATTNY ond ATTN2.

3, For odditional detoils of Tronsition Railing (Type wB8-31),
see Stondard Plan AT7U4. Tramsition Ra1lInP (Typa wB-31)
trgnsitions the 12 ﬁcqn MGS ralllng sect +o o heavier
gouge nested thrie m rolling section which l& connected
to the concrete bridge ralling,

4, For typical use of Connection Detall AA, see Layout
Types 12A and 128 on Stondord Plan A77Q1, Loyout
Types 12C and 120 on Standaord Plon A7702, ond
Layout Type 12E on Stondord Pion AT703.

5. for typical use of Connection Detail! CC, see Layout
Types 12AA aond 1288 on Standord Pion A7704
ond Layout Type 12CC on Standord Plan A770Q5.

6. Where the height of the brTo?e roliing exceeds the
height of the thrie beam ralling by mora than 1* at
Connection Detall AA and connection Detall CC, rupcu-
the top of the end of the bricge railing ot
match the top elevation of the thries beam rcull'ng

For detalls of End Cap (Type TC), see Standord Plon ATTUS.

. See Standard Pion AT7U4 for additional details
regording depth dimension for stroight metol box spacer.

~

(-]
ZRAJIIH NYIA AUMYANYICQC CTNT

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

WITHOUT SIDEWALKS

DETAILS No. 2
NO SCALE

[A77U2

2122

Return to Table of Contents
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T TaT
piay] chuel] SeE -'nui-_! oMOIEET |"res. | ety

RECISTERED CIVIL ENGINEER

uay 1, 2023 i

PLANS APDROVAL DATE
INE STATE OF CALIDINIA (F 11T (FFAERT 4
0P ATENTS L MDD OF RESPONEIRLE PR Y
THE ACCERACT DR COMPLETENESS OF SCANND %
COPHY OF TS PLAN SNEFT.

NOTE:

1. Refer to Stondord Plans A77L1 and AT7L2Z for
component details for MGS not shown on this plon.

HINGE POINT—1 |

| N
—1 . c
X | N
. (]
o u
< M [ m [ "_ : -
3 ; [} ] 3 L} n ’
; | 1 |4 Ll Lol i |
o ~Z T, T T T T T 1 = 2
i = :
| »
PLAN 2
C
<
METAL BEAM GUARDRAIL LIMITS OF PAYMENT FOR MGS r
25°-0" MGS TRANSITION TO MBGR >
2
6'-3" i 6°-3" B ~ 6°-3" - 3=t : 3-1Y" I o
| | T ]
| | ale A - iR >
Py, — —— b =T
e , e : - L & <
— i = , - e S
e sz . T &
rd [T]  crouno Line or [T] 1] . | 4
SHOULDER SURF ACING - |
x UNDER RAIL ELEMENT D ; .
g & | '
|

Zid
bid

\
c
3 I
*;n S | i | ! TN o T~ ! TR TR ¥
L ! ! L MID SPAN | *
PREN [ [ 1 [ spLice 1!
|

1 |

ELEVATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM
TRANSITION TO METAL BEAM GUARDRAIL

NO SCALE
[A77Us

o192
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24"

COUMTY. HTE

NOTES:

FO5T U
|_1OTAL PROJECT

S [SHEET
| We.

1. Exact locations for temporary desert
tortoise fence are shown on the plans.

2. Horizontal portion of hardware cloth
must be on hablitat side of posts.

REG|ISTERED CIVIL ENGINECR

Moy 1, 2023

FLANS AFFROVAL DATE

LEGEND:

THE STATF OF CdLIFORRIA 58
OF ACENTS

AT
COPES OF TRIF PLIN SNEET,

£
% DESERT TORTOISE HABITAT

. IIH

1" x 2" VERTICAL
CLEAR MESH
GALVANIZED STEEL
HAROWARE CLOTH

BEND MESH AT OR NEAR

i

T GROUND SURF ACE
U-SHAPED HOLO DOWN PINS
6" LONG (24" Max SPACING)
o
£
= RS 7 ~ Sy ~ -
°
g
-
Var
12" Min
8 \——STEEL POST,

Typ

A-A

SECTION

STEEL POST, Q\;
Typ
o
£
p > 5=
>N
[l [l [ [l
[l [l Il 1
Lsnce OF MESH df' \——U-SHAPED HOLD DOWN PINS
6" LONG (24" Max SPACING),
SEE DETAIL A
PLAN VIEW
OVERLAP SECTIONS
6" 7O 8" AT POST,
Typ
HOG RING TIES
WIRE TIE, :EZ' SPACING, Typ BARBLESS WIRE W
Typ E DETAIL B /
”/ Il L
¥ F| H.
L
- ~
h
| L -
1
+
1 BN
)
7 RN z z Py AN < AR S I N 7 s
1" x 2" VERTICAL
BEND MESH AT OR NEAR
CLEAR MESH .
CALVANIZED STEEL SROUND' SURFACE N
HARDWARE CLOTH
10’ Typ
L J
FRONT VIEW
— U-SHAPED HOLD DOWN PINS
6" LONG (24" Max SPACING) - - 10°
2’ =
[ . >
< / /
) R & =
r {: /
S = . /
. HOG RING TIES W = A
o |/ ® 2’ SPACING, % X
1 x 2 VERTICAL — e é
LEAR MESH
GALVANIZED STEEL \—BARBLESS WIRE //
' HARDWARE CLOTH
M ™,
i ST ——
DETAIL A DETAIL B REDIRECTIONAL CONFIGURATION PLAN VIEW

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY DESERT

TORTOISE FENCE
NO SCALE

WhoW AMWAd AUWAMWIC OCTND

[ A84A

ron-

Return to Table of Contents
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24"

LG

OVERLAP SECTIONS
6" TO 8" AT POST,

Typ WIRE TIE,

HOG RING TIES
® 2’ SPACING, Typ

@~

BARBLESS WIRE

DETAIL B

REDIRECTIONAL CONFIGURATION PLAN

7
L‘

BEDROCK OR CALICHE SUBSTRATE

SEE DETAIL A -
/—Typ - .
| N
Ll -
:
N z
1 i -
i -
) 1
i [ iD
!
TR 7l . RN ZESN IS TR ™ S ~
]
zi i i N
1" x 2" VERTICAL { 1 =
CLEAR MESH 1 ]
GALVANIZED STEEL EhEx {Eraen e -
STEEL POST, HARDWARE CLOTH K A
Typ )
®
10° Typ ]
’ : A
OVERLAP SECTIONS
€" TO 8" AT POST,
FRONT VIEW Typ
U-SHAPED HOLD DOWN PINS
6 LONG (24" Max SPACING)
10°
2

NOTE:

t. Exact locations for desert tortoise
fence are shown on the plans.

LEGEND:

% DESERT TORTOISE HABITAT

4’-8" Min

— SEE DETAIL B

FOET WILES

1 SHEET] TOTA
NOUTE Toral FRDJECT | No.

n T
Dint] COUNEY SHEETE

P

BEGISTEAED CIVIL ENGINELW

Moy 1, 2023

FLANS APFROVAL OATE

T TTATE OF G4t IFORNA SF 173 GrPTeERT YR
AGENTT SMALL ADT S BESAOCSINGE FOR

o
THE ACCURATY OF (OMYETENESS OF SCldmgly
COPIES OF INJS FLAV SHEEY.

24"

12"

1" x 2" VERTICAL CLEAR
MESH GALVANIZED STEEL
HARDWARE CLOTH BURIED
12" DEEP

DESERT TORTOISE
HABITAT

=~ z TER T

3 \-IRF_NCH

S BACKFTLL

18"

Y8V NV1d AQHVYANVYLS £Z02

"
Min

\STEEL POST,

Typ

FENCE TRANSITION FOR

e HOG RING TIES
® 2° SPACING,
1" x 2 veaTicaL—~" | e
CLEAR MESH
GALVANIZED STEEL "\ earsLesS wiRe
HARDWARE CLOTH X
A
VIEW DETAIL A

SECTION A-A

STATE OF CALIFORN]A
DEPARTMENT OF TRANSPORTATION

DESERT TORTOISE FENCE

NO SCALE

[ A84aB

a1z

F;éTurn to Table;f Contents
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© 2024 California Department of Transportation
Ali Rights Reserved

NOTES:

1. Additional details of posts, blocks and hardware are shown on
Revised Stondard Plan A79A3,

2. For additional detoils of Transition Railing (Type AGT), see Revised

Stondard Plans RSP A79A1 and RSP A79A2.

For typical use of Connection Detall AA, see Layout Types 12A aond 128
on Revised Standord Plan RSP A77Q1, Layout Types 12C and 12D on Revised
Staondard Plan RSP A7702, and Layout Type 12E on Revised Standard Plan
RSP A7703. Layout Types 12AA aond 12BB on Revised Standard Plan

RSP A7704 ond Layout Type 12CC on Revised Standard Pian RSP A77Q5.

For typical use of Connection Detail BB, see Layout Type 12D
(Structure Departure Railing Connection) on Revised Stondord Pton
RSP A7702 ond Layout Type 120D on Revised Standard Plan RSP A7705.

Typical use of Connection Detail CC is for use with thrie beam
at structure departure where AGT connection is not needed. For
AGT connection at structure departure, see Connection Detafl HH
on Revised Standord Plan RSP A79B2.

Galv HSS2Vax1Yx¥s

%" ¢ Galv HS BOLT WITH %" @ Galv HS BOLT WITH

SQUARE WASHER (TYPE B) BACK

6. Where the height of the railing at the structure connection exceeds the
height of the thrie, beam raliing by more than 1" at Connection Detail AA
or Detail CC, taper the top of the end of +he concrete railing at 6:1
+o be within 1" of the top elevation of the thrie beam rail.

Toper top of AGT anchor block to 5°-0" high at approach to structure
walls and columns, see Revised Standard Plan RSP A79Ct.

For details of End Cap (Type TC-M), see Revised Standard Plan RSP A79A3.
. If not able to place Plate B due to connection to wall or abutment,
drill 1" ¢ hole 9" deep ond bond with epoxy anchors, see Revised
Standard Plan RSP A79C2.

Hollow Structural Section (HSS) refers to a galvanized metal sleeve.

On conventional highways, when traliing end of structure is within 20° of

of the center line of opposing fraffic, place AGT for opposing direction
of traffic.

T FOST WMILES . [SHEET)
Dist| COUNTY | ROUTE | 7oTAL PROJECT [  No.

SHEETS

TOTAL

REGISTERED CIVIL ENGINEER

January 22, 2024

PLANS APPROVAL DATE
THE STATE OF CALIFORNIA OR ITS OFFICERS
OR AGENTS SHALL NOT BE FESPONSIBLE FOR
THE ACCURACY OR COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.

TO ACCOMPANY PLANS DATED

Galv HSS2Yox1Yex¥s

1" Galv HS BOLT WITH
WASHERS AND NUTS,
SEE NOTE 9 FOR

"ne

SEE NOTE 9

%" @ Galv HS BOLT WITH
TYPE B SQUARE WASHER

%" @ Galv HS BOLT WITH
SQUARE WASHER (TYPE B) BACK

ngNngm‘;fa RfE ‘;” ASHER AND NUTS, Tot 4 TYPE AGT
s To ATTACHING ABUTMENT s To ’
Galv HSS2Yox1xVs or wanl vl ot HSS2pxtxlh SEE NOTE 2
\ Vb 2x1%/8 L
| | | / w6 x 15 x 7'-0
W6 x 9 x 6'-0" POST . w Tt l L 'V POST
W e 4" x 3" ':,/d/ e u ! 4" x 3 6" x 8" x 19"
6" x 8" x 14" BLOCK i CHAMFER ~ \:L L 1 = P _:1', - CHAMFER BLOCK
| I ~ T L I i il | |
T : —— ‘ L L 1 ]
[P 1ok} S 14" @ Galv PIPE OR PVC PIPE } Felfy” -+ 3ot o
Typ SL/::EVE R 14" DRILLED HOLES— - ; ‘ Typ ' '
= <= =
PLAN
: 6:1 TAPER,
- SQUARE WASHER . e ] - - Sl . (TYPE A) ON END CAP
(TYPE A) ON END CAP —— | L= BRIDGE RAILING—— T —=-.1
— — MGS I — — —
I NI i S I | |7 L n
o 2 R SRR s g : B s R S - S — -
Iyl L 1 —t — == . |<| L [ Lyl
= I T - e - 4 (| o o R Z £ 9. o b dlie R wlk 1 [ =2
. T T Hi Py i =
= END CAP B ol e
eNo cap (TYPE A) s ~ 7,5 L4(=_ND e
\ -, . TYPE TC-M),
SEE NOTE 8— ch' - . SEE NOTE 8
THRIE BEAM BRIDGE DEPARTURE MGS BRIDGE DEPARTURE AGT CONNECTION AT BRIDGE APPROACH
CONNECTION DETAIL CC CONNECTION DETAIL BB CONNECTION DETAIL AA
See Notes 5 and 11 See Notes 4 and 11 See Note 3
= <= <=

ELEVATION

MIDWEST GUARDRAIL SYSTEM CONNECTION TO BRIDGE RAILING ABUTMENT OR WALL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TRANSITION RAILING (TYPE AGT)
TO BRIDGE RAILINGS
WITHOUT SIDEWALKS

NO SCALE

TRANSITION RAILING

. - "
I . 9" -7 | 3" :
1'-2" | [ | P 1" 8 HOLE—
r - 9" _i_2‘/z"jll —é) I ;:I @" " x 1" SLOT En
. : % - —é :)o——ﬂ/." B HOLES B .
’f[l _@‘ —@-—'—1'/4" # HOLES T T L e %" R /" R
' e TYPE A TYPE B
PLATE ‘A’ PLATE ‘B’

SQUARE WASHERS

RSP A79B1 DATED JANUARY 22, 2024 SUPPLEMENTS THE STANDARD PLANS BOOK DATED 2023.

186.V dSH NV1d QUVYANVLS d3SIA3YH €c0c

For backside of connection 8B

[REVISED STANDARD PLAN RSP A79B1

$0-16-23
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4014

piar] couwty | Route | b0t eevcEer [re|ouers
Ll g i s Dreg foo
REGISTERED CIVIL ENGINEER
-
TE |VERTICAL VERTICAL| TE - i
TE | VERTICAL VERTICAL TE ~-——=5cE — ™ 1 T R Moy 1, 2023
g JVERTICAL , -
EDGE EDGE E0GE E0GE FLANE APFHOVAL OATE !
- ¥ P INE STATE OF CAL IFORRIA OF ITT OFFICERS
(,—‘IIDS = O ATENTE SWdLl WOT BE NCEPONSIBLE FOR
€ oR g = _ esomep  ESOREP Z:J’ — N €5 o € B e B AT & ey
i :r//?—‘—_-—._ i T ; TE — mmc BARRIER / TE
3 3 L END Conc BARRIER
. CONE BRRRISE OF NOTES:
1. For details not shown, see Standard Plans P75 and P76.
MGS CONCRETE BARRIER 2. Tapered edge Is optional when L Is less thon 30°.
ABBREVIATIONS:
TE - TAPERED EDGE
Ll L Eou:;lﬁ T0 g
- enu:;’Lz T0 MORE CT::" ! N
TE VEE;JEICAL _‘\gglm TE MORE THAN 1° LESS THAN 1° . l LESS THAN 1’ «
o S NoTE[ 2 i o
ES OR EP T ““";““, HH“””“““.N“”“"}“““”"N“". .OESEP -
\ L Tl f »
EpcursorR e | Ly T e
BEGIN CURB OR DIKE ™~ CURB OR DIKE T BEGIN TE f 2
TRANSITION DETAIL END TE EXISTING HP EXISTING HP o
FOR CONCRETE ONLY
CURB OR DIKE NARROW SIDE SLOPE ;
# CH = Distance from ES or EP to existing WP, | »]
(13
<
END TE
. g r— BEGIN TE ;
T SE b e z
g L a Typ L
ES OR EP — i §g ~ ES OR EP <
I.l_.]\ B 3 \ -~
Typ
< Pl <= ]
STATE ROUTE STATE ROUTE
= —
¥ L3 L, SEE NOTE 2 |3 3
Typ \[ Typ €P OR ES T o T
BC EC yP BeC '3 ¥p
S OR EP = & ] . I I‘/ S ' ES OR EP
J : 1 -~ ] °: -~ =
x <z
YE'/ g‘-ﬁ L TE—/ g-;: TE :
END TE z= END TE 5
g2 BEGIN TE g8
2 z BEGIN TE
EP (1
INTERTECTION MINOR ROADWAY

OR—DRIVM STATE OF CALIFORNIA

DR[VEWAY AND ]NTERSECTION DEPARTMENT OF TRANSPORTATION
PAVEMENT EDGE TREATMENTS
NO SCALE ‘

P74

1-31-2

Return to Table of Contents
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90¢2

ES OR EP

€S OR EP WP
HW < 1°

LEGEND:

.

m HMA OR CONCRETE PAVEMENT
CONCRETE PAVEMENT

ABBREVIATIONS:
TE - TAPERED EDGE

HMA PAVEMENT

TT - TOTAL THICKNESS OF TE

FOST WILEL. [ENLET] 10
pist] counrr | wouTe | robar eebucer |owo. |Seters

BEGISTERED C|VIL EMGIMEER

ugy 1, 2023

FLANE APPROVAL DATE
TRE STAIE OF CAUIFDANTA DR F13 OFFFCERT
(OF ACENTS SHALL NOT 8F RETFONSISLE FOP N
W ACCURECT OFF (OMFLE TTACSS OF SEANMED
COIEY ©F I/ LAY ST,

EMBANKMENT,
SEE NOTE 3 .~

CASE K
Tapered £dge - Fll) Section, HW > 1’

FILL SECTION

ES OR EP

TE, var
SEE NOTE
2

P> )
05 g,

—
EMBANKMENT,

SEE NOTE 3
BASE £e

CASE M
Topered Edge - Cut Section, HW > 1°

CUT SECTION

NOTES:

1.

For timits of tapered edge and vertical edge treatments, see Standard Plan P74,

2. Detaiis shown for HMA povement thickness less thon 0.43°, See Detail B for
HMA pavement thickness more thon 0.43' or concrete povement.

3. For locotions and limits of embonkment, see project plans,

4. Tapered edge tronsverse joint must match povement tronsverse jolnt,
End of %6 longitudinal bar must be 2" tY," clear from tronsverse joint.

5. Tapered edge is not needed in the arec of MGS, barrier, right turn lone

and occelerotion lane. See Stondard Plan P74,

LEMBANKMENY,

~ . _ SEE NOTE 3

CASE L
vertical Edge ~ Fill Section, H¥ < 1°

=

BASE

_—_ ]

CASE N
Vertical Edge - Cut Section, HN < 17

HW - HINGE WIOTH, DISTANCE FROM ES OR EP TO HP

ES OR EP

TE

!0'7___?\ 0.75°

TR N

var
K c‘
L EMBANKMENT, ":

SEE NOTE 3
DETAIL B u
For HMA pgvement thickness
more than 0.43° or concrete pavement ’
2
C
>
X
C
<
%6 LONGITUDINAL BAR r
b
— EMBANKMENT, 2
[ SEE NOTE 3
i <
T

FG ~
[-]

S 20" %6 @ 24" C-C

6" CLEAR FROM '
TRANSVERSE JOINT
OPTIONAL DETAIL B
For concrete povement,
see Note 4
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
PAVEMENT EDGE TREATMENTS
NEW CONSTRUCTION
NO SCALE
P76

FG

#6 LONGITUDINAL

[T

Return to Table of Contents
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Ly

e x2x %
Min Galv

*‘l_ DRILL AND TAP FOR ' ® BOLT

-

214"
4" {FLATTENED
CORRUGAT [ONS]

[
NN
1'-0

Rt -0 o
l 0.109" THICK Galv TAPER
W I 0.109" THICK
i WELD Golv BULKHEAD
/A
: YTEEANCE E‘é%gmm
IN %" x 1"

x
PAVED GUTTER 3
FLARE, i
SEE N01:E Ay ‘
\ ~— TOP OF OIKE
G —HINGE FOINT
3 es—
EN /~—1.\PERED INLET
;
Ry / / ANCHOR
S B \
= O N
Arod—tl— T . 'l <& A
o [+] -3
1 =
- 10°~0" FLUME SECTION
NOTE A

In sag location, use 10°-0" length of
paved gutter flare on both sides of inlet.

PLAN
TAPERED INLET AND FLUME DOWNDRAIN

TOP OF DIKE —
ES —

FLOW

N pezo
TOP OF DIKE

PLAN
MOUNTABLE DIKE

HOT MIX ASPHALT OVERSIDE DRAINS

SLOTTED HOLES

e

TAPERED INLET

TAPERED INLET

5

i

/ SLOTTED HOLES FOR
%" @ x ¥ Golv 80LT

OMIT ANCHOR ASSEMBLY
WHERE FILL HEIGHT ¢ 5'-0"

SECTION A-A /
e 21 4
Min

Nin 1M|n

SECTION C-C
See Note 1
NOTE:
1. Cross section of slope ditch may be
semicirculor, vee or tropezoldal.

231 OR FLATTER FilLL SLOPE

DOWNDRAIN FLUME -CORRUGATED
METAL, 10°-0"¢ SECTIONS

ES

SECTION F-F

{31 xv| coumTy AOUTE

FOET BILES |iET] ToT
TOTAL PROJECT - | -L

COLLAR OF 2" PIPE

B WELD
| R 1, 2023
CLIP BRACKET FLANS AFTADWAL DATE
DRILL AND TAP FOR F )‘K , I Sl o CU M. Ot e )
o' 8 x V" BOLT TNE ACCLRCT OF COMPLE [ENEST OF STANGED

CORIFT OF THIT FLAY TREET.

REOISTERED EIVIL ENGINEER

VI-
L.)’a_l< ;_‘FFCL!V: x2x Y%
— - Min Golv
——2" @ HOLE
T
\ gﬁ -

~1Y7" PIPE STAKE &°-0"
LONG EACH SIDE OF FLUME

i

FLATTEN Of POINT

PIPE STAKE ANCHOR DETAIL

1%," FLANGE
q'- A

3 e / |~ TAPERED INLET
107, i

CuL=]

'
“..._ [
7% 0.109" THICK

Golv BULKHEAD

hl
hl
m
"
9
>
=
m
"
[
&

ANCHOR ASSEMBLY

SECTION B-B

SHOULDER—= 3'-p"

TOP OF DIKE

)

SECTION G-G

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

OVERSIDE DRAINS
NO SCALE

8207

a/9a NY1d OHYANY I Q

[ D87D

13-z

Return to Table of Contents
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662

EXISTING
[ M

---Uur--

e d it

[

-

NEW

A ACC s

_—p

ST DI

ITEM DESCRIPTION EXISTING
WATER METER (wWM) X :
BACKFLOW PREVENTER ASSEMBLY (BPA) I S
BACKFLOW PREVENTER ENCLOSURE (BPE) Mo

-
BOOSTER PUMP (BP)
& - -

TRUCK LOADING STANOPIPE {TLS)

FLOW SENSOR (FS)
Ep— _:q:_ R
MASTER I[RRIGATION CONTROLLER (MIC)
D
AUXILIARY [RRIGATION CONTROLLER (AIC)
& __
)

IRRIGATION CONTROLLER (IC)

IRRIGATION CONTROLLER (IC) (BATTERY) e .
IRRIGATION CONTROLLER (IC) (SOLAR) '
IRRIGATION CONTROLLER (IC) (TWO WIRE)

"

IRRIGATION CONTROLLER(S) IN CONTROLLER
ENCLOSURE CABINET (ICC) v_. A _
ARMOR-CLAD CONDUCTORS (ACC)

(- 3

CONTROL AND NEUTRAL CONDUCTORS {CNC)

i/t 2o A 4

IRRIGATION CONDUIT 7 o

-~

IRRIGATION SLEEVE &

DUCTILE IRON PIPE {SUPPLY LINE) {MAIN) (DIP) =~
-

GALVANIZED STEEL PIPE (SUPPLY LINE) (MAIN) (GSP)
GALVANIZED STEEL PIPE (SUPPLY LINE) (LATERAL) (GSP)

PLASTIC PIPE (SUPPLY LINE)} {MAIN)

PLASTIC PIPE (SUPPLY LINE) (LATERAL)

COPPER PIPE (SUPPLY LINE)

DRIP IRRIGATION TUBING

REMOTE CONTROL VALVE {RCV)
REMOTE CONTROL VALVE {MASTER) (RCVM)
REMOTE CONTROL VALVE {MASTER) W/FLOW METER (RCVMF)

REMOTE CONTROL VALVE W/PRESSURE REGULATOR (RCVP)
EXISTING MANUAL CONTROL VALVE (MCV)

DRIP VALVE ASSEMBLY (DvaA)

WYE STRAINER ASSEMBLY (WSA)

# (27" -A-2b-40-60)

% VALVE CODES FOR EXISTING VALVES
ARE SHOWN [N A DASHED ENCLOSURE.

Oist| COUNTY ADUTE TOTRL PAGJELT Ner, |AMEETE
NEW ITEM DESCRIPTION
A J v
GATE VALVE (GV) LICINATTT | MRISCARE ARCHITECT
SN W BALL VALVE (8Y) May 1, 2023
PLANS APPROVAL DATE
P SEATE OF Tl WTONNGE O TS OFEICERS
o— QUICK COUPLING VALVE (QCv) = LN SHALL (T RESPRISING (0%
CEPE F TV PLAN SHEET,
*— CAM COUPLER ASSEMBLY (CCA)
&— GARDEN VALVE ASSEMBLY (GARVA)
—_———— PRESSURE REGULATING VALVE (PRV)
—_— PRESSURE RELIEF VALVE (PRLV)
_S— FLOW CONTROL VALVE {FCV)
—_— COMBINATION AIR RELEASE VALVE (CARV)
—_— CHECK VALVE (CV)
N
o—— FLUSH VALVE (FV) Q
N
EXISTING NOZZLE LINE W/TURNING UNION @
(7]
EXISTING IRRIGATION SYSTEM -
EXISTING [RRIGATION SYSTEM TO BE REMOVED ;
—_— 0— CHAIN LINK GATE g
g— QUICK COUPLING VALVE W/SPRINKLER PROTECTOR g
—8— SPRINKLER W/SPRINKLER PROTECTOR
)
— CONNECT TO EXISTING SYSTEM -
b
—_— CAP <
—-—=-3 CAP EXISTING = o
-h
AVNFRAAN FIBER ROLL
ANNCSW COMPOST SOCK
RCV SIZE
IRRIGATION CONTROLLER
CONTROLLER STATION
VALVE [N PARALLEL (IF APPLICABLE)
GPM
OUANT[TY OF SPRINKLERS (WHEN SHOWN)
STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
VALVE COQOE
YALY CONTROL SYMBOLS
NO SCALE

TO8T WILES  [SHELCT] TOTAL

1-31-2:

Return to Table of Contents


Contracts - Andrew Truong
Stamp


60¢

STAKE Typ STAKE Typ 1-g"
M
STAKE ROPE " / A
ROPE CICEWSED LAMDSCAPE ARCHITECT
FIBER ROLL FIBER ROLL

FIBER ROLL ——— \
i \

TENELT] TGTAL

FOaT WILES
O8] GOUNTY, ROUTE FOTAL PEDJEST | Wo. |SHEETS

Moy 1, 2023
FLANS APPROVAL ODATE
FRE STATE OF CAUNORWGA D% T8 OFFRCERT %

SLOPE

98 JCENTS THELE WET BF RESRONSILE FORP
SN ACCURACY O CEBSETENESS OF  SCANNER
COPNCT OF IS PLAN SNEET.

FIBER ROLL (TYPE 1) FIBER ROLL (TYPE 2)

GRADING CONFORM
OR TOP OF SLOPE ——

STAKE

6'-6" BELOW =
GRADING CONFORM

SEE NOTE 1

\
COMPOST SOCK

/{,{ 17-0" OVERLAP Typ
SLOPE
SECTION _._s_wm JOINTS
0"
COMPOST SOCK 5o acove
TOE OF SLOPE 4 50"
NOTE:

1. Moy insta!l stake adjocent to bottom
edge of compost sock.

GRADING CONFORM
OR TOE OF SLOPE

PERSPECTIVE

FIBER ROLL (TYPE 1)
COMPOST SOCK

STAKE— o
o
Vo' x Vo' — .
! 2-0 2-0" \s NOTCH ot
I T 1.Installatlions shown in the perspectives are for
slope inctination of 10:1 (Horiz:vert) ond steeper.
SECTION PLAN ELEVATION

ABOVE frr
TOE OF sn.of Al

STAKE NOTCH DETAIL

GRACING CONFORM
OR TOP OF SLOPE

6°-6" BELOW “
GRADING CONFOR[

.«(ﬂﬁf’\((((

(Q'\(('((*l(((l"

FIBER ROLL/
COMPOST SOCK Typ

LSH NV1d AQHVANVY1S £2Z0Z

FIBER ROLL

GRADING CONFORM
OR TOE OF SLOPE

PERSPECTIVE
FIBER ROLL (TYPE 2)

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

EROSION CONTROL DETAILS
FIBER ROLL AND COMPOST SOCK
NO SCALE

H51

Return to Table of Contents
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oLg

UNDISTURBED
SLOPE

KEY rFiEN::H AT
UPPER [
(SEE DETIIL E) —

FASTENER
Ty ———

KEY TRENCH AT

OE O
{SEE DETAIL D} ‘\

KEY TRENCH AT
(SEE DETAIL F) 4
LF) ————~ .ﬁi

UNDISTURBED
SLOPE

SECTION
ROLLED EROSION CONTROL PRODUCT

/— HINGE POINT
KEY TRENCH AT

ON SLOPE WITH VARIOUS KEY ENTRENCHMENTS

1°-0"
RECP— . .. OVERLAP

\\ PREVAILING WINO

— RECP

COVERED
EOGE — KEY TRE!

OVERLAPPING
EDGE —— ——
FASTENER
Typ —mm—— ==
NI
| NG kd
'OVERLA
PERSPECTIVE SECTION

DETAIL A DETAIL B
LONGITUDINAL ROLLED EROSION

BACKFILL AND TAMP SOIL
~ FASTENER Typ
FLOW

TRANSVERSE ROLLED EROSION

Diwt| CoUNTY SOUTE

BOET UILES F-E”‘E R
TOTAL PROJECT No. | SHMEETS

UPPER ENTRENCH‘NT "U

KEY TRENCH 1 ICENSED | ANIGEAPE WHEHTTECT
TOP OF SLOPE SHOVIN
(SEE DETAIL C)

May 1, 2023
FLANS APFROVAL DATE |

M SPATE OF CA{ IFORNE OR ITS 0'711’1'!5
W ACEWTT SHall ADT OF ‘S"RH‘MJ

THE ACCURACT OF COMPLETENESS of 34

FOPIET OF TW/T PLAN SHEET,

TOP OF SLOPE
(SEE DETAIL C}

RECP

FASTENER Tgp

{FASTENER PATTERN AS
PER_THE_MANUFACTURER'S
INSTRUCTIONS)

NOTES:
1. Fiber Roll/Compost Sock shown for reference
purposes only.

2. If transverse rolied erosion control product
joints ore required on siopes, see Detail 8.

RECP
KEY TRENCH

BACKFILL AND .
TAMP SOIL — 7
FASTENER ——————— \ ot

EIBER ROLL/
EORRBsTOS5lK
{SEE NOTE 1)

LONGITUDINAL
RECP JOINT Ty|
(SEE DETAIL A

LOWER ENTRENCHMENT
KEY TRENCN AT TOE

OPE SHOWN
(SEE DETAIL D) -

UNDISTURBED
SLOPE
SECTION
R
e Lt DETAIL F
ROLLED EROSION CONTROL PRODUCT KEY TRENCH AT
ON_SLOPE LOWER CONFORM

RENCH FILL AN
BACKFILL AND TAMP SOIL DA ';,';L P RN
FASTENER TAMP SOIL

FASTENER———— —_— é}
RECP —————

ZCH NVYTIA AMYANYIQ N7

UNDISTURBED SLOPE
HINGE POINT FIBER ROLL/ N
RECR~—=——= COMPOST_SOCK
RECP TOE OF SLOPE \ ¢ (SEE NOTE 1)
KEY TRENCH FASTENER
, KEY T EY TRENC \ .

SECTION SECTION SECTION
DETAIL C DETAIL D DETAIL E

KEY TRENCH AT

KEY TRENCH AT KEY TRENCH AT

CONTROL PRODUCT JOINT

CONTROL PRODUCT JOINT

UPPER CONFORM

TOP_OF SLOPE TOE OF SLOPE

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ROLLED EROSION CONTROL PRODUCT
NO SCALE

H52

1312

Return to Table of Contents
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LLg

1°-0" Min

17-6" Max F :

o

| Kk

i
| TEMPORARY BARRIER

T SYSTEM OR FIXED OBJECT

-1

Min

" Min
jfr“ !
TYPE R
MARKER 700L65) | { 700085
PANEL—__ |

TOOLBS

400LBY | 2100LBY

OCIO//
®®

&

s -
o “lc
1€

x

$s ~
Py

©

[—p=-1
ARRAY ‘TU12M’

Approoch speed 45 mph or more

il [
f

"~ ROADWAY SURFACE

ELEVATION
CRASH CUSHION PALLET DETAIL

e
FOET WILES JSREET] JOTAL
0jsr| cousry ROUTE TOTAL PROVECT | Wo. |SHEETS

Moy 1, 2023

FLANE APFROVAL DATE

R SEATT OF TALIFORNIE O ITE OFFICENS
O ACENTE SNALE NOT BF REIFOMSIBT FOR
TME ACCURACT, OR COMYETTNCSS OF SCamED
TOPHT OF TW(T PLIN SMEET.

NOTES:

1. @ indicates sand filled module location ond
weight of sond in pounds for each module.
Module spacing is based on the greoter
diometer of the module.

2. Al) sand weights ore nominol. Sond must contain

no more thon 7 percent woter, E
3. Refer to Standord Plon A738 for marker details. N
4, approach speeds indicoted conform to MASH criteria. G

[/
-
2
C
b
X
C
X
r
b
2
-
-

STATE OF CALIFORN[A
DEPARTMENT OF TRANSPORTATION

TEMPORARY CRASH CUSHION,
SAND FILLED
(UNIDIRECTIONAL)

NO SCALE

T1A

22-2

Return to Table of Contents
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2ig

[ s
2'-0"

TYPE R N
MARKER 1400LBY {14 1400Leg (2100069
PANEL—__ | @ /]

Pt
o~
TEMPORARY

NE

CEEim
[\

ARRAY ‘TU11’

Approach speed less than 45 mph

BARRIER 2
SYSTEM OR FIXED OBJECT T

g TEMPORARY BARRIER SYSTEM
- /’on FIXED OBJECT
lc
TYPE R Pt
MARKER
PANEL—_ | ?i
@ 'w-
I_._ w®[c
olx
ki
=== .
A ’
ARRAY ‘TU17
Approoch speed tess +hon 45 mph
=CI’X
I e
f— ~ >
TYPE R |
MARKER ¥ § S 1
o
PANEL—_ | 2 ;‘(“g
{ T|w o
i |
‘I 1

ARRAY ‘TU21’

Approach speed 45 mph or more

10"
Mox
2'-5"|

Min

0 15+] counry AGUTE FOST WILEN [SeT vaTaL

ToTAL_PROJECT . |SHEETS

REGISTERED CTIVIL aﬂlhE[n

Mgy 1, 2023
ALAMES AFFROVAL DATE
THE STATE OF CALIEORNIR OR TS OFFACERS
OF SCENTS SNALL MOT 86 R
ACCLRICY R COMG TITATES OF SCANER
COMET OF TR ALAN SHEET,

NOTES:

1. @ Indicotes sond fiiled module locotion and
weight of sond In pounds for eoch module.
Module spocing is bosed on the greater
diometer of the module.

2. All sand weights ore nominal. Sand must contain [
no more thon 7 percent water. ‘
3. Refer to Standard Plon A73B for morker detoils. 2

4, Approach speeds indicated conform to NCHRP
Report 350 criterio. [
-
3
4
C
3
)
C

3 3 -
Mox l'_ Wox| r S 1
T r
! 3
0D -
NANY ]
Ay b L
x

PLAN ;Jg 3
-

8"

'u?x'"
PALLET..HHH‘. \ ‘

"~ ROADWAY SURFACE
ELEVATION

CRASH CUSHION PALLET DETAIL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY CRASH CUSHION,
SAND FILLED
(UNIDIRECTIONAL)

NO SCALE

[ T1A1

23
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gle

= 20" 5

Min

ARRAY ‘TB11’

Approach speed less than 45 mph

— S r“’F

Min

ARRAY ‘TB14’

Approach speed 45 mph or more

o] |
f

PALLET__
T

- ROADWAY SURFACE

ELEVATION
CRASH CUSHION PALLET DETAIL

TEMPORARY BARRIER SYSTEM DR TEMPORARY END OF
CONCRETE BARRIER OR TEMPORARY END OF THRIE BEAM
BARRIER OR FIXED OBJECT

TEMPQRARY BARRIER SYSTEM OR TEWPORARY END OF
CONCRETE BARAIER OR TEMPORARY END OF THRIE BEAM
BARRIER OR FIXED OBJECT

ML HE |
Dlé4] couwty | RauTE IOTAL PABIEET | Ne. |SuEeTS

REGIBTERED GIvIL g:m::w

Moy 1, 2023

PLANS APPHOVAL DATE L
HE ST4SE OF CALIORYG OF FIT OFFRCERS )
OF dCENTE SKALL WO BE RESPONGINCE SR
THE ACCURACE OR EDRPLE TENESS {F SCAMED
COPHS OF THiS P8 DEEET.

NOTES:

1. @ Ingicates sand filled module locotion ond weight
of sond in pounds for eoch module. Module
spocing is based on the grecter diometer of
the moduies.

2. Ali sand weights are nominal. Sand must contoin
no more than 7 percent water.

w

. Refer to Stondord Plon A73B for morker detalls.

rS

. Approach speeds indicated conform +o NCHRP
Report 350 criteria.

AWTId AAIMWAMWIOC OCTAT

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

TEMPORARY CRASH CUSHION,
SAND FILLED
(BIDIRECTIONAL)

NO SCALE

T1B

2229
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1433

EDGE OF snoumsn/

MILES — |BHEET| TOTAL
TOTAL PROVEET | Na. |SHEETS

REGISTEAED CIVIL a:.'ma:q

1, 2023

FLAME APPROVAL DATE

INE SPATT OF Cg [FORWEA OF 073 OFF(EERS 4%

oiat] counry ROUTE

EDGE OF TRAVELED WAV—/

TYPE P
MARKER

8'-0" T0 15'-0"

PANEL ~—__|

\sss NOTE 3
ARRAY ‘TS11’

Approoch speed less than 45 mph,
See Note 6

=

8°-0" 10 15°-0"

EDGE OF TRAVELED WAY——"
TYPE P

MARKER
PANEL —_|

OF ACEWES SMALL NOT B RCTPONTISCE Fow
FHE MECURECY OF (OMMLETENESS OF SCANED
COFER O [WIE PLAN THEET.

TEMPORARY BARRIER SYSTEM
OR FIXED OBJECT

NOTES:

1, Ingicotes sond filled moduie locotion ond welght of sand
in pounds for eoch module. Module spacing is bosed on
the greater diometer of the module.

2. Al) sand weights ore nominal. Sand must contain no more
than 7 percent water.

3. The temporory crash cushion orroys shown on this plan shall
be used only in locations where there wlll be traffic on one
side of the temporary crosh cushion arroy.

eZn0Z

4. Arroys for medion shoutders shall conform to details shown
on this plan for outside shoulders.

&E"";?:E‘gvog:gg{,m SYSTEM 5. Refer to Standord Plon AT3B for morker details,

6. For shouider widths less thon 8°-0", oppropriote approved
crosh cushion protection, other thon sond filled modules,
shotl be provided ot fixed objects ond ot approach ends of

EDGE

temporary roiling. The specific type of crosh cushion shail
be as shown on the project plons or os specified in the

oF SHOULDER/

ARRAY 'TS14’

Approach speed 45 mph or mora,
See Note ©

o o]
NI
|

ﬁ"‘.‘
(2

6
—-] S MODULES
/

PALLET 'v

"\~ ROADNAY SURFACE
ELEVATION

CRASH CUSHION PALLET DETAIL

Special Provisions, or if not shown on the project plans or
specified in the Special Provisions, sholl be os cpproved by
the Engineer.

7. Approach speeds indicated conform to NCHRP Report 350
criterio.

NY14d AMYAOANVY I Q

ZI1

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY CRASH CUSHION,
SAND FILLED
(SHOULDER INSTALLATIONS)
NO SCALE
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€ PANEL e M I I - o P
19°-10" PRECAST CONCRETE PANEL %4 AY° x 2'-6"
#4 /500 x 2-6" P 39" (20°-0" LAYING LENGTH) 3-g Tot 1 PER LIFTING HOLE 2"
Tot I PER @-“._0“ T SEE NOTE 1 Win -
vo RECISTERED CIVIL EWGIMEER
Llfl»'TlNG HOLE e ep Tk NOTED (us tont Tot 6 N
=Tt EDGE OF DECK OR Moy 1, 2023
1 = EXCAVATED SLOPE FLANS APPAOVAL OTE
| }@ 4 ] o . T ST = AL O (1T O RS Y
i -t ?;#f§?3§§?%é g;!rnalux OF SCANMET
: - : == MINIMUM EDGE it
TR e g LIFTING “wll. 7 Cqn
HOLE 2-0" | - o | st j - T AL LIFTING - MpavemenT or
3°-0 . /3-0 2'-0 HOLE Siate o
- y & b GROUND LINE
PAVEMENT OR B D Y. # STEEL BARS .
GROUND L INE SLOTTED HOLES O oaX G0N NOTES:
#a N\ @ 18 Mox FOR THREADED ROD N ot 3 PER SCUPPE
SEE NOTE 3 ELEVATION

Tot 16 PER PANEL

SYMMETRICAL ABOUT ————=|

€ CONCRETE RAILING

Weight per ponel: 3.9 tons

1. for end treotment, layout and crash cushions, where
needed, see Project Plans or Speciat Provisions.

2.

All 32" gaps ot removable ponels ore to be bocked
at the base with #8 x 10" dowel or 1" @ pin each side

of joint, see Section G-G.
e, 518 Y 3. Where the offset distance from the ewposed edge of
N [ deck to the closest edge of the temporary railing is
— Ya" CHAMFER ' . less than 2°-0", ottach ecch ponel to deck slab with
1 #5 Cont Tot & 1" diameter threaded rods (total four per ponel) ‘N
#5 Cont Tot 6 - | ] inserted through the slotted holes of the pconel ond c
i #5 D Tot 2 g *5 x 6-6¥" bond in driiled holes 6" deep in the deck slabs. J
R=10"— ol (i 1'-0" \L . ‘ Tot 3 PER SCUPPER See "Bridge Memo to Designers” Manual. N‘
n ‘ = Min LAP ! G
24l 8 18 Mox . 3 »4 ] &
. 5 . x 66" | N 3 PER SCUPPER L
Lol B Tot 3 PER | e 4] bt
= SCUPPER b —— |
j_l_ -PAVEMENT OR N o o PAVEMENT OR >
=5 ; GROUND L INE = '_1_: GROUND LINE 2
R A £ " “ TN S
il " & |I 1" x 6
8 N] -L’ L—-l SLOTTED HOLE N 5
: >
" SECTION A-A SECTION B-8 SECTION C-C X
C
Tl RS Rk : 100° Min 20"-0" 100° Min 8 x 10" DOWEL, <
oS EXCERT AT W% CHAMFER TO NEXT OPENING REMOVABLE PANEL X N DRILL AND BOND IN r
’l/‘?‘b REMOVABLE PANEL / IF REQUIRED T OPENING IF REQUI HOLE 5" DEEP WITHIN
asTh 10°-0" 1'-0" OF REMOVABLE >
. \ : ™ » o, (6 3" ! 3" 2" GAP PANEL JOINT. TRAFFIC THIS 2
4 ] smas=i = e SEE NOTE 2.
== s Eeg wF | Mox GAP | Max GAP SIDE ONLY
; 1 I
: B L1 ]
- ) 4 !
g 8 b . ¢ X -
SECTION G-G %
— | | SEE NOTE 24/; x
i | P === : G S = # Section G-G is for concrete povement.
Ja i =" - 1°-6 PAINT ENDS OF REMOVABLE Aiternative detall, 1" @ pins 2°-0" long driven In
o> _— ) ) ELEVATION PANEL AND ADJACENT PANEL exiating AC or HUA.
e N SECTIONS WITH BLACK PAINT.
“— BOLT 144" @ x 2°-2"
(0= wiiex HEAD AND B WASHER TYPICAL OPENING DETAIL
%" x 3" Dio
E.L.EMAILQN . 4" x "/z" GROOVE
R -~ REMOVABLE
. y L | PANELS ONLY
STEEL BARS ——— I A
% Ya’:'d_ e -\(,—/- - “x o1y
i ] l : P L—END OF PANEL
S i " |
3" Dio PLATE %" THICK ¢ BoLT~y _L
N~ T RN STATE OF CALIFORNIA
BAR 1/," @ x 2'-2" LONG ;‘y ~| P DEPARTMENT OF TRANSPORTATION
4
O < REMOVABLE TEMPORARY RAILING
ALTERNATIVE HEAD DETAIL PANEL ONLY SECTION H-H (TYPE K)
BOLT CONNECTION DETAIL R Vv P NO SCALE

22-2
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R ing) COUNEY, |—OdiE TOTAC PROSEET | . |SNEETS
REG |5 TERED CIVIL a GINEER
L 2023
ZEEC'E?YTHCCONCRPEYEE PANEL Typ BLANS ADCROVAL GATE
(1 BOLT CONNECTION, Typ AL PAN TR STATE &l ot O 175 IR
SEE Std PLAN T3A = Std PLAN T34 FOR DET‘“‘ PAVEMENT, =7 r"g;xnyf::orr:mﬂ
SEE NOTE 4 o mm!a Mflﬂm‘ BT
} 0 ) 11 lnl ® ® 1 W B
[ 0 i 1C S ——x8 ; SLOTTED J NOTES:
\C HOLE, Typ - 1. where Type K Temporory Rolling is ploced on curves
[==egemd CAPPED STAKE, Typ o ond rodii that ore too severe to connect poneis with
1 CAPPED bolted joints, the raliing must be backed continuously
LAN STAKE, with earth fill. See Section F-F.
= Typ R 3
2. Where Type K Temporary Rolling is ploced os o temporory or
RAILING STAKING CONFIGURATION FOR TWO-WAY lBAEE I long term borrier in fwo-way troffic on highwoys with less
SECIIQ.N I‘I than 24" from the edge of traveled woy, use four copped
See Note 2 8tckes per every other pane! with end panels stoked.
3. Where Type K Temporary Railing is placed 3" to 24" from
the edge of an excovotion on highways, use two cappec
stokes per ponsl along the traffic side.
4. Stoked Type K Temporary Railing must be supported by ot N
least 4" thick concrete, hot mix asphalt or exiating osphait Q
‘fp concrete pavement. N
: - . . |G
Y TRAFFIC THIS 5. The minimum yietd strength for the washer must be 60,000 psi.
s 7 / <] SIDE ONLY (7]
o/ / 7 z, / Excwa.rwu / : -
. /. b 3" 10 24" >
[ 1] 10 1
= PAVEMENT . Lﬁ«‘ <
I = - 1 r ———3 i SEEE:I%TE“Q-\ i« | EXCAVATION o
-
BOLT CONNECTION, Typ \% 1 >
PRECAST CONCRETE PANEL, Typ + y APP! TAl
555 I m/‘\b L e gy L y =
N OTTi
o in a%)LE &® e [~}
ELAS L™ A
CAPPED -
RAILING STAKING CONFIGURATION ADJA STAKE >
See Note 3 SECTION J-J 2
-]
«
L, e 1--gr a
= =
; TRAFFIC THIS
f A : SIDE ONLY
(] ©
% WASHER 3 <, ~.I E
= ] . =
see Nofe s 2
# 3 o
= -
I ()\ See Note 1
&
o057 D0D ; :
ein - z
A706 GRADE 60 ————= o = C:,\ _—— SEE NOTE 1
STATE OF CALIFORNIA
CROSS STREET DEPARTMENT OF TRANSPORTATION
v - TEMPORARY RAILING
APP STAK ETAIL
NO SCALE

7223
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;A
3 [ g 9" 9" 9 12"

Dimt COUNTY ROUTE

FOAT WMILEE  |SHEET
TOTAL PROJECT | Mo |S

W ,_ 120 a2t 12t N2t N2t N2t 12t 2t a2t N2t 2t 12t 12t 12t 12" 12" 2" _ 12" 12" 9" 9" 9 9 17" kA 2
V" 14" C&L
hﬁ e | [—Szﬂ ¥;D’—\|I 5 [\7 SZA-) s A7 \ rszl\ [__z AECISTERED :|f%ﬁ —
F i | ; Vi 4 ot uay 1, 2023
5 T T L s N - ™ L Y F——plT T T R ETTR
Ur——f, O\\ 1 ,/Q\ \ = =T L I_ Y %‘mgﬁ %xgtn :Tmy
_——LJI_!,_I /.?"\‘\-._ $ nr—_hu —+ .—‘—l""'"'r:‘;-\' ‘\ L - ll = Ld FRIT FLAN SREET.
.| E 1 : i | T
= =L H L/ il = < \ S g )\ = =
1% cir, - -, i 3 4 Clr
¢ o, sec=, Typ s sz f\ #5,53 cont, ETETHTIEN 3= s>, Ty szl s1 )\ _T._ ) T _,]u?YTgIJ
=' (]
CA/" 30 FOOT PANEL REINFORCEMENT 59— Yy
Weight per panel: gpproximately 6.5 Tons > 28
30°-0"
6-6" 6'-0" B 5°-0" = 6'-0 6'-6"
: 5'-0 - 5'-0", Typ JI s 10 } SPNEHE - 51-;:,_\ I‘gi:'|
1 7 ] ] ' : 1] ¢
;{@%n-‘--. /\* i ’ ey Rl e
21_'——u,_|_r_l 7o " . ——T:E_n‘ b
S"‘ = 1°-11", Typ i i : b= t ;
1"-6", Typ|1'-6"s Vyei S5, rva -JS [, 270" Typ 6'-8" { :‘;Fm(l;l"ﬁ!a&i{ Typ_/ $9 =, Typ— j LL‘Z!. 2
ELEVATION S6=. Typ E
30 FOOT PANEL DIMENSIONS . B ]
20°-0 C
5°-6", Typ 7°-0" ST, Typ <
4-6", Typ ; 50 - s4 A, Typ 7 3%,
: ’ ! F r
§L W M 7 L i : ﬁ‘] NOTES: ;
- Wl W e = 1. For Sectlon A-A and Section C-C,
i :[: “—_ll'lv' /é\ L!l Llj /O‘L< N i r‘s:i o :::‘_:m‘ i see Sfdn‘dcl'd Plon T30.
=] o= | | Ld B _ff 2. For Section B-8, see Standard Plan T3E.
i ' e Y M X
|"-6 . Typl 6'-0", Typ | 1o Tye m]e I \_55 >, Typ 1V I
- ELEVATION
EV AN s6 =, Typ
20 FOOT PANEL DIMENSIONS
t 9t 9" 12t 12t 12t 12t 12t 2t 1t 1t 1t 12" 9" 9" 9" @' i7" V"
. Y oA T T T T Al
A / A T
A == i =11
KON I YO\ [ 1 =—=rt 1l &
\ . e T 950"
d [ En | (== 1M [ 1t . STATE OF CALIFORNIA
h ; T 1 : m 3 ] : DEPARTMENT OF TRANSPORTATION
e e, [ Loz e #8 \sen 1o e A il TEMPORARY BARRIER SYSTEM
® :u 55, Typ ELEVATION To*® s9 ==, Tvp (CROSS BOLT)
c 20 FOOT PANEL REINFORCEMENT ST~ Typ NO SCALE

Weight per ponel: opproximately 4.5 Tons

T3C

2-2-2
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8LlE

= — o e o T o o P
¥ A 'CC S OO -G L - - hia 3 T 10-0 R Lo | e
ke s 2N\ s r—“ sse=, v | CIrTe ot e (B % D)
#j:‘| \' ] : I‘;}\: ) o I il.".:l_ \ st " . ' REGISTERED CIVIL EMGINEER
Wl LT 1 ll,;;u"i [ St M L — ] 51?: Pl | Ty L S — i Moy 1, 2023
=1 JOL Ny SO\ F—F gL F— /O\_ %y et JAhs | e e
[T U d ¥ \_T P L = — b 2___7'4'_1..1_.}’ ~ i Vu—rrrl-r_ B . R ¥ - %Eé%ﬁéﬂ%‘f”ﬂa’s%ﬂ
- t TE ¥ u i b : E : E jss =, Typ L u U, n ﬂ
f 1 1 — / 1 )\ | I | = |
85 53 Cont . " 1" || ss %, Ja | 11" —g" .
%"Ii/ (usz"n" 1”'755,;%‘41 ?3;;"\"" \ 2\ —~l LHC ey 3RS biean : 62._:1.. e TYD—{;,_O.. "’va' o z'-s"‘ & (¥ .
SECTI 5=\ e LIFTING. HOLES, 1" @ Sch 40 10%
d‘/" C/': - ELEVATION LIFTING HOLES, Typ o ELEVATION PvC pipe \_“"\‘5.
10 FOOT SEGMENT REINFORCEMENT 10 FOOT PANEL DIMENSIONS ===\
Weight per panel: approximately 2 Tons #5, 2'-6" LONG 1 PER UPPER BOLT ASSEMBLY.
2 PER LIFTING HOLE ¥." CHAMFER OR alfy 2
. Yy THICK TOOLED RADIUS e 2 PER JOINT
6 ANCHOR PLATE 1" # Sch 40 12l
5_4 2% 1¥" x 2l PVC PIPE . N
et I \ ===
TR S o W, e 1_PER _LOWER BOLT ASSEMBLY, &
: [ 2] |-' Fos il . 2 PER JOINT
4 B8 B ISOMETRIC B CONNECTION PIPE a
3 - 24" _J -
| i . 29 : ;
: & 1" Min, | PLATE WASHER C
/ 1 1 N Typ % BOLT OR 4" x 4" x 4"
- = o] 3 o4 B [ ikt 6" R b THREADED ROD— :
L v ] gt 2y L
ELEVATION 2" STAKE g P . C
SCEVAIION _ BUR %'
ELEVATION = owe, e/ 1 2 % B2 comnecTion BoLT
___________________________ ST ANCHOR PLATE SHAPE TYPE F 1 per bolt cssembly, 2 per joint :
i | >
| | 42" - & sz | s f\ 2
| ' b see= _
| 4 BAR . :
I | ki S 5= ¢
| 3 W
B | PLAN ) N
: | S8 3 '0
- _|
| : 48" . I_‘ Al e 55
| I o 53- ST
| | X Tl yoE . 3
I WHR 020 WWR 037 | < 5 8RN ML F— kN o
| WELDED WIRE REINFORCEMENT (WWR) | S SECTION A-A ‘.\J;_ SECTION C-C
| OPTION FOR S1, S2 AND S3 | o -
NoTES: =

. Steel reinforcement may be bent ond WWR may be cut or bent to accommodate joint
connection hardware, leave-outs, staking holes, droin holes, ond lifting holes.

. Distance from the end of the barrier to the first wire must not exceed 3 inches,
. Steel reinforcement must have o minimum 1 inch concrete coverage.
. 55, 56, and S7 must be golvanized post faobrication.

. For Section B-8, see Stondord Plon T3E.

STATE OF CALIFORN(A
DEPARTMENT OF TRANSPORTATION

TEMPORARY BARRIER SYSTEM
(CROSS BOLT)
NO SCALE

T3D
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THREADED ROD

ASPHALT

CONCRETE \ ’

SCREEN SUPPORT
TAPERED HOLE

CONCRETE PAVEMENT OR BRIDGE DECK /
WITHOUT ASPHALT CONCRETE OVERLAY

\— CONCRETE PAVEMENT OR BRIDGE DECK
WITH ASPHALT CONCRETE OVERLAY

ANCHORING DETAILS

A ‘L’Eisg oot 0% e LowER [0738] COUNTY ROUTE raﬁ‘v:zl)‘i 2 |SHNEDE.' SeEETE
“Typ 2" 8, Typ - —\ LEAVE-OUT
: d §: O , \ { @) /—EAHRIER FACE r&%@%ﬂé‘% =
~—_ \ -7 < May 1, 2023
. ~ . \/ - ! 905, 30" FLANS APFROVAL DATE
. 4 AT = -t Ei iRt
2" STAKE = —\‘:90 "&‘. ’ - COAET OF (AT PLAN SMEET,
_ o - Sk
HOLE | - 2 —
3 r ’ ‘ \ l \ LEAVE-OUT
4 ] N B J v O O DIMENSIONS NOTE:
5" 2% Typ ‘,l w - 11, %" \— UPPER 1. For Section B-B, see Standard Plon T3C.
Typ ,39 tgzsz_our J = # LEAVE-OUT
STAKE_HOLE DE TAILS SECTION B-B LEAVE-OUT DETAILS N v
SCREEN SUPPORT SCREEN SUPPORT _
TAPEREQ HOLES — 4 STAKE HOLES, Tug "\ TAPERED HOLES —._ I_LE"E our
i) i el N
. Ity 4 I
= & LFTNG HOLE—#" u:! l,,——ss ss &, Typ _,_,.ﬁ—# 3 h&l,‘#—unmc HOLE \‘o
& @ \ﬁE'D P
— = <
LOWER BOLT | 1 S7 -, Typ ./ | &
ASSEMBLY — 1°=6" 5'-0" = 6-0" _'_ 5'-0" 6'-0" §'-0" A e LEAVE-OUT [
PLAN o
ASPHALT : 30 FOOT PANEL 3
. 57 CONCRE TE | %4 56 =, Typ LOWER 2
1% 8 J UPPER BOLT SCREEN SUPPORT STAKE HOLES, Typ SCREEN SUPPORT CEAVE-OUT
NE .. ] R sEuDL Y TAPERED HOLES — ya / TAPERED HOLES — ;
' - T
=2 AU | - NN | 2 ] BETR 2
4 = - T T =Ty =
sTOoP WASHER s = 5 3¢ il ::b%"*' 555, Typ ———",:: 4} He—uiFring voLe™ (5] "'1- C
NATIVE SOIL—— 5 il W Vi ('1 m -ﬁi}_ (11 = “; W <
a ?
= WELDED STOP WASHER N LOWER aou_/ ST o~ , Typ—/ | J | E TS r
e \(— ASSEMBLY 1" 6'-0" 5-0" 6'-0" 16" LEavE-oUT |3
i =5 ﬂ :
o Lz PLAN
ag" -
20 FOOT PANEL «
N SCREEN SUPPORT LIF LINGI HOEER n
- LIFTING HOLE— pe ] TAPERED HOLES #4.56 =, Typ LOWER
\ /- LIFTING HOLE—, ]\LE‘VE our~\
SN B ) i N E
Y i
g 231 2 O 4‘1 N THA T w5 L
So] == 3 gl i i I e
. " i
WASHER ANCHOR BOLT OR Lomh 9 Y&t/ ¥ ﬁ“,

LOWER BOLT
ASSEMBLY

Lsune HOLES, Typ— |
1

3~

Laus 55 &, Typ-
e 36"

PLAN

10 FOOT PANEL

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY BARRIER SYSTEM

(CROSS BOLT)
NO SCALE

\— UPPER

LEAVE

~0UT TAPERED

\— SCREEN

SUPPORT
HOLE

T3E

2-2-2
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TABLE 1

TAPER LENGTH CRITERIA AND
CHANNELIZING DEVICE SPACING

TABLE 2

LONGITUDINAL BUFFER SPACE AND
FLAGGER STATION SPACING

* MAXIMUM CHANNELIZING
MINIMUM TAPER LENGTH DEVICE SPACING
FOR WIDTH OF OFFSET 12 FEET (W)
SPEED x A ™
(s) TANGENT | MERGING | SHIF TING | SHOULDER
2 i 2 s TAPER | TANGENT | CONFLICT
mph £+ [ [ [ f+ f+ 1
| 20 160 | 80 40 27 20 40 10
25 250 125 63 42 25 50 12
30 360 180 90 60 30 60 15
|35 | a0 | 245 123 82 35 70 17
40 640 320 160 107 40 80 20
45 1080 540 270 180 45 90 22
50 1200 600 300 200 50 100 25
55 1320 660 330 220 50 100 25
60 1440 720 360 240 50 100 25
€5 1560 780 390 260 50 100 25
70 1680 840 420 280 50 100 25
75 1800 900 450 300 50 100 25

DOWNGRADE Min 0 0%
sPEED™ | min D**
-3% -6% 9%

mph ft ft ft
— 20 15 e 120

25 155 158 165

30 200 205 215

35 | 250 257 2n

0 305 315 333

45 360 378 400

50 425 446 a4

55 495 520 553

60 570 se8 | 63 | 686 |

5 645 682 728 785

70 730 m 825

75 820 866 927 1003

® - For other offsets, use the following merging toper length formula for L:

For speed of 40 mph or less, L = WS2/60
For speed of 45 mph or more, L = WS
Where: L = Toper length in feet
W = Width of offset in feet
S = Posted speed limit, of f-peak 85th-percentile
speed prior to work starting, or the anticipoted
operating speed in mph

% - Use for taper and tangent sections where there are no povement morkings or where
there is a conflict between existing pavement markings and channelizers {CA).

# - Speed is postec speed limit, of f-peak 85th-percentiie
speed prior to work storting, or the anticipated

#% - Longitudinal buffer space or fiogger stotion spacing
»#% - Use on sustoined downgrode steeper than -3 percent

operating speed in mph

ond longer than 1 mlle.

sif county | WOUTE | rofap emouter | we:

TOTAL
SHEETS

REGISTERED CIVIL m[‘(Eﬁ

Moy 1, 2023

ELANS ARFROVAL DATE
FEE STATE OF. CALIFORNA OF I3 GFFRERS
OF ASENTS SWILL NOIT BE RESPONSILE FOR
| FM ACTLRACTY OF COMPLETINESS OF SCANNER.
COPER OF FWIS PLAN SHEET.

TABLE 3
ADVANCE WARNING SIGN SPACING

DISTANCE BETWEEN SIGNS®

ROAD TYPE 2 B T

ft ft ft

URBAN - 25 mph OR LESS 100 100 100
URBAN - MORE THAN 25 mph TO 40 mph 250 250 250
URBAN - MORE_THAN 40 mph 350 350 350
RURAL 500 500 500
EXPRESSWAY / FREEWAY 1000 1500 2640

# - The distonces are approximate, ore intended for guidance
purposes only, and should be applied with engineering judgment.
These distances should be odjusted by the Engineer for fiaeld
conditlons, If necessary, by increasing or decreosing the
recommmended distonces.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TRAFFIC CONTROL SYSTEM TABLES
FOR LANE AND RAMP CLOSURES

[ Te |

6L NV1d AQHVANVYLS €20¢
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3 EECT] T 70T
pias] couwty | moute 10‘!5“; Tl - S R
v [ |

y“-l Dio N FEé!STEa.FD CI¥IL ENGINEER .
May 1, 2023 [

PLANS APPACVAL GATL A

V2! b

1
3'-0" SETBACK 1
(SEE NOTE 2) r_ WOOD POST
SILT FENCE i E STATE OF CAL O O JTE O e
FABRIC = ——SILT FENCE FABRIC— T e Eimaly i ML (EE<S G SCAMWEN
. COPEY OF TN(E FL&% SNEFT.

o ¥ BLAN
SLOPE ! ™~

™ POST AT JOINTS fs€e oTE €)

/ i (SEE NOTE 3) NOTES:

TOE OF SLOPE-~ 3 H— t. The down stream end of the temporary 8ilt fence shall
SEE TRENCH DETAIL— bt B have the last 8’ angled up slope.

SILT FENCE FABRIC

WOOD POST 2. Setback dimensions moy vary to fit field conditions.

SILT FENCE
SECTION A-A FABRIC 72 BACKF ILL
(SEE NOTE S) Y 3. Posts to overlap ond fence fobric to fold around eoch post
TEMPORARY SILT FENCE ] —— one full turn. Secure fabric with 4 stoples for each post.
STAPLE 4, Posts sholl be driven tightly together to pravent potentiol

flow-through of sediment ot the [oint. The taps of the posts
shall be secured to eoch othar with wire.

5. For each end post, fence fabric shall be folded around two
posts one full turn ond secured with 4 stoples.

6. Minimum of 4 stoples shail be instolled per post. Oimensions
shown are typicol,

~

. Mointenonce openings sholl be constructed in o manner to
ensure that sediment is retained by the temporary silt fence.

8. Joint sections sholl not be ploced at sump locotions.

WOO0 POST

< SILT FENCE
FABRIC

SILT FENCE FABRIC

i TAMPED BACKFILL
— SLOPE OIRECTION
aaad OIRECTION OF FLOW

NY-1d AUMYWAMWYIC AT

END POSTS _ yoe OF SLOPE

1e1l

— OPTIONAL MAINTENANCE
OPENING (SEE DETAIL)

— SEE END POST DETAIL 5~

SILT FENCE FABRIC

SILT FENCE FABRIC

WO0D POST

STATE OF CALIFORNIA

FENCE ANGLED
DEPARTMENT OF TRANSPORTATION

- e —_—— R $ UP_ SLOPE
e b e rore TEMPORARY WATER POLLUTION
g ” CONTROL DETAILS
PLAN §/ (TEMPORARY SILT FENCE)
X T FEN NO SCALE

T51

131
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TOP OF SLOPE

TEMPORARY COVER FABRIC ROPE

SECURE FABRIC WITH ANCHOR
RESTRAINERS

= ANCHOR RESTRAINER

OVERLAP SHEETS

—

LINEAR SEDIMENT BARRIER
(EARTHEN BERM SHOWN)

NCHOR RESTRAINER

A INE
TEMPORARY COVER FABRIC (GRAVEL-FILLED BAGS SHOWN)

SECURE FABRIC WITH ANCHOR
RESTRAINERS

EMBED TEMPORARY COVER
FABRIC AT EDGES. SEE SECTI
DETAILS OF TEMPORARY COVER
ON SLOPE FOR EMBEDMENT
OF FABRIC EDGES

=Py

‘— EDGE OF FABRIC

LINEAR SEDIMENT BARRIER 8’ TYPICAL

{EARTHEN BERM SHOWN)

TEMPORARY \'4

ON STOCKP

(GRAVEL-FILLED BAGS SHOWN)

Cint| COUMTY AOUTE

REGTSTERED CIVIL ENGINEEW

May 1, 2023
FLAMS ASPROVAL DATE
THE' TIRIE OF CALIFORWIA OF TS CFFICERS
OF ACENIS TMali ADT BF EFSPONGIE FOR
ACCURICY O CONFIENESS OF SCANMED
COMET OF NS ALaN SNEE T,

%4 REINFORCING BAR

18"

TEMPORARY COVER FABRIC
STEEL REINFORCING BAR
WOODEN LATH

TEMPORARY COVER FABRIC

BACKFILL AND TAMP

e7ZN7

KEY TRENCH DETAIL

ANCHOR RESTRAINER

(Steel bar and wooden tgth)

TEMPORARY COVER FABRIC
SECURE FABRIC WITH ANCHOR
RESTRAINERS 3

ANCHOR RETRAINER
(GRAVEL-FILLED BAGS SHOWN}

NVWIAd AMYANY I Q

LINEAR SEDIMENT BARRIER
(EARTHEN BERM SHOWN)

cel

KEY TRENCH

T Y P

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY WATER POLLUTION
CONTROL DETAILS
(TEMPORARY COVER)

NO SCALE

T53

1-3a:
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GG

ois] counte | omoure | G TRETRRNER: PSR
STAKE STAKE e I.;_:" RECISTEAED CIVIL EWGIWEEN o
ROPE -
FIBER ROLL BORE vay 1, 2023 A
FIBER ROLL FIBER ROLL FLANE nnltm'u GATE I'._
cxcarco \ T st S
e ArTiRecT W COMETINEST OF SCAWT
NOTCH | U I[ COPES OF TWIS PLAN SNEET.
SLOPE SLOPE
STARE — 1
|_ L . l‘ . Ve x s NOTES:
2'-0 2'-0" [ NOTCH 1. Temporary fiber roll spocing varies
| | _ 1 depending upon slope inclination.
. i 1
SECTION SECTION PLAN ELEVATION 2 for Slope Tnclingtion of 101 ana stesper.
TEMPORARY FIBER ROLL (TYPE 1) TEMPORARY FIBER ROLL (TYPE 2) STAKE NOTCH DETAIL

GRADING CONFORM
GRADING CONFORM OR TOE OF SLOPE

OR TOE OF SLOPE

6°-6" BELOW
GRADING CONFORM

6'-6" BELOW
GRADING CONFORM
AN

FIBER ROLLS SPACED
EQUALLY ALONG SLOPE,
SEE NOTES

Q@

// 'fir:.wtﬂltuma,..,r, FIBER ROLLS SPACED
EQUALLY ALONG SLOPE,

SEE NOTES

961 NVYI1d AHVYANVYIS £Z02Z

ﬂii"({((('(((( T AN VARIES T
u > » £
:‘:g(ggg%,; ’a"gs’*(?(tgr((ﬁgr(ﬂﬂf ,,,(S{, FESES [EELIREIEN SLOPE INCLINATION
B \ / AU,
s ’ . 'y = FIBER ROLL
EXCAVATED

MATERIAL
§’-0" ABOVE Y A 5'-0" ABOVE
TOE OF SLOPE @@ }Sg((‘ggg(_((((«(g{{ggf{ TOE OF SLOPE
AR /iy s s 4
——— GRADING CONFORM —— GRADING CONFORM
OR TOE OF SLOPE OR TOE OF SLOPE
PERSPECTIVE PERSPECTIVE
TEMPORARY FIBER ROLL (TYPE 1) TEMPORARY FIBER ROLL (TYPE 2)

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

TEMPORARY WATER POLLUTION
CONTROL DETAILS
(TEMPORARY FIBER ROLL)
NO SCALE

T56

131-2
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STAKE

ROPE ROPE

FIBER ROLL
J ﬁ\ a

FIBER ROLL -

FINISHED GRADE

STAKE ——=
|.~_/2.'°:-—-.-————--—-—2"°n ! 10 ] Yo" x Yo
NOTCH
SECTION PLAN

STAKING AND LASHING DETAIL

ELEVATION
STAKE NOTCH DETAIL

FIBER ROLL

10°-0"
win
CHECK DAM —\\\\1 +

FINISHED GRADE

FIBER ROLL
CHECK DAM

ELEVATION AT END
OF CHECK DAM,
BOTTOM OF FIBER ROLL

ELEVATION OF CHECK DAM AT
CENTERLINE OF DITCH OR SWALE CHECK,
TOP OF FIBER ROLL

SPILLWAY, SEE NOTE 1

UNLINED DITCH
OR SWALE

CENTERLINE DITCH OR SWALE

PERSPECTIVE
TEMPORARY CHECK DAM (TYPE 1)

Totol of 3 check doms shown

SECTION

TEMPORARY CHECK DAM (TYPE 2) N
(<
N
[}
10°-0 v
GRAVEL BAG S
CHECK DAM »
<
C
: >
20, 47 X
< FINISHED GRADE <

GRAVEL BAG
CHECK DAM . ELEVATION AT END ;!
80TTOM OF GRAVEL BAG >
= 2
\ :
DITCH OR SWALE, ELEVATION OF CHECK DAM AT =~

LINED DITCH SHOWN ——

o TOET WILES [ENEET
DAY} COUNT e TOTAL PROJECT | Wo. |SHEETS

RECISTERED CIVIL ENGINTER

Moy 1, 2023
FLANE APPROVAL DATE

INE STATE OF CaLiFORwid oF IS OFFICERS
OF ACENTT THALL MOT BE RESPONSANE FDR
TN ACCURAEY OF CONFLETENESS [ SCANMER
COPYES OF TWIS FLaN SHEES,

GRAVEL BAGS

FINISHED GRADE

NOTE:

1, Splliwgy depth "d” shall be maintained to
prevent flanking of concentroted flow
around the ends of each check dam.

CENTERLINE OF DITCH OR SWALE CHECK,
TOP OF GRAVEL 8AG

SPILLWAY, SEE NOTE 1

CENTERLINE DITCH OR SWALE
PERSPECTIVE

TEMPORARY CHECK DAM (TYPE 2)

Tota) of 3 check dams shown

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY WATER POLLUTION
CONTROL DETAILS
(TEMPORARY CHECK DAM)
NO SCALE

T57

1314
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TEMPORARY
ENTRANCE FABRIC

ROC K

CROSS SLOPE
Typ »— 3% OR FLATTER =

/&)dﬂika 3 PR

~——— CORRUGATED STEEL PANELS
——— TEMPORARY ENTRANCE FABRIC

COMPACTED SOIL
/ CRO5S SLOPE
=—3% OR FLATTER —

TAPER EDGES
AT 121

POST WILES SHELT| TOTAL

Iay] COUMTY. TOTAL PRRJECT | o, |SHEETS

HOUTE

REGISTEAED CIVIL EWGINEER

2023

FLAMS ARFROVAL D&TE

—
ORIGINAL  /

TAPER EDGES
AT 131 GROUND

SECTION B-B

SECTION A-A

EXCAVATE TO CONFORM
TO PAVEMENT OR CURB,
SEE CONFORM DETAIL —

TAPER AT
ALL EDGES

SEDIMENT
TRAPPING SUMP
GRADE TO DRAIN
TO SuMP

PERSPECTIVE
TEMPORARY CONSTRUCTION ENTRANCE

TR TR
ORIGINAL  /
GROUND

BERM 8" HEIGHT
BY 3°-0" WIDTH

EXCAVATE TO CONFORM
TO PAVEMENT OR CURB,
SEE CONFORM DETAIL

CORRUGATED
STEEL PANELS

SEOIMENT
TRAPPING SUMP—.

(TYPE 1)

MATCH ELEVATION
OF TOP OF EXISTING

PAVEMENT —— TEMPORARY
ENTRANCE FABRIC

EXISTING

PAVEMENT — ROCK

SECTION

CONFORM DETAIL

GRADE TO DRAIN H\\x““ﬂxt”///
To suwe

PERSPECTIVE
TEMPORARY CONSTRUCTION ENTRANCE (TYPE 2)

COPES OF TRl PLaw.

1"
%" '1. Typ
PLATE

SECTION C-C  VERTICAL N
= BAR, Typ c
Pl
\ 8’-0" \ !

Typ 4" .
| Sl wTT e
T -
¢ I
C c c
E VERTICA| >
,? a L BARS x
i ©
T
-
»
E 2
-
PLAN o
-]

TYPICAL CORRUGATED
STEEL PANEL DETAIL

10°-0" Min

10°-0" Min

PLAN
SEDIMENT TRAPPING SUMP

ELEVATION

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TEMPORARY WATER POLLUTION
CONTROL DETAILS
(TEMPORARY CONSTRUCTION ENTRANCE)

NO SCALE
[ T58

13-z
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EARTHEN BERM
PLASTIC LlNER_\

OVER BERM ——

GRAVEL-FILLED }| 32
BAG

o
ki

PLASTIC LINER
OVER BERM

EARTHEN BERM

GRAVEL-FILLED BAG

PLASTIC LINER

N PLASTIC LINER

SECTION B-B

EARTHEN BERW

/-

TR TR

CRAVEL-FILLED
BACS

SEE NOTE 2

DGE OF
PLASTIC LINER

EARTHEN BERM

14°~9" Min

A

T Typ

M N A

ENTRY SIDE OF
WASHOUT FACILITY

N
\ EARTHEN J L‘—I
BERM Min
“PLASTIC LINER PLACED
UNDER BERM, ENTRY SIDE ONLY
PLAN

TEMPORARY CONCRETE WASHOUT FACILITY

Below Grode

~—EARTHEN BERM
PLASTIC LINER

PLACED UNDER BERM, e
ENTRY SIDE ONLY

— ORIGINAL GROUND

GRAVEL-FILLED BAG
PLASTIC LINER OVER BERM
ORIGINAL GROUND

WOOD OR METAL STAKES,

2 PER BALE
STRAW BALES,

ORIGINAL GROUND

T

TYPICAL SECTION
EARTHEN BERM

STAPLES,
:' 2 PER BALE

PLASTIC LINER—\

9 “ame-cre ey
2 BALES HIGH mxT:\., : Jl
Tea - - =
ORIGINAL GROUND
[
\ [
€5 G T~ 2 S e
olE
/ =
CRAVEL-FILLED |
BAGS [N CORNERS SECTION C-C
14°-9" Min

EDGE OF PLASTIC LINER,

10°-0" Min
qﬂ
! |

~——STRAW BALES

-—— WOOD OR METAL STAKES

3

) 3
g g S :
e o
o nﬂa ol|e alu o|e )

PLAN

TEMPORARY CONCRETE WASHOUT FACILITY

On Grade

(TEMPORARY CONCRETE WASHOUT FACILITY)

TEMPORARY WATER POLLUTION

WEOGE LOOSE STRAW
BETWEEN BALES

GRAVEL-FILLED
BAGS [N CORNERS

Dimt] COUNTY ROUTE

HTAL
SHEETS

FORT BILES Isrft
ToTAL PROJECT | o,

REGISTE

May 1, 2023

d HED civiL EWGIMEER ¢

FLANS APPROVAL DATE

TS SWHLL MDT

COMES OF INIS ALAN SREET.

FEE SPATE OF Cé FIRWIA O FIT OFFACERT Y
9% 4 R N
THE ACCURAETY OF DOMFLEIENESS OF SCAED

NOTES:

t. The concrete woshout sign shall be instolled within
32°-10" of the temporory concrete washout focility.

2. Plostic tiner ahall be anchored w

bogs for below grode concrete washout focility.

*
|

i i
'CONCRETE |

i +

— PLYWOOD
4’-0"
PAINTED WHITE

\WASHOUTI T g gi™™

G w

ith grovei-filled

x 2'-0"

2" LAG SCREWS

00D POST
2" x 3" x 870"

~

CONCRETE WASHOUT
SIGN DETAIL

2"

]
-

STAPLE DETAIL

STATE OF CALIFORN]A
DEPARTMENT OF TRANSPORTATION

CONTROL DETAILS

NO SCALE

STEEL WIRE

651 NVY1d AQHVANVYLS €202

[ Ts9 |

g2y
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BRIDGE DESIGNATIONS AND ABBREVIATIONS

See Standard Plans A3A, A3B, and A3C
for aaditionol or standord dbbreviations

J Outer, outer left bridge
K Outer left bridge

s Outer right bridge

T Outer, outer right bridge
RWLOL Retoining Wall Loyout Line

wingwoil Layout Line

4’-6" FOR 89
6°-6" FOR 311

SEE BARRIER DETAILS

® use 211 bars if wingwall
supports g sidewclk.

ON CIP PRESTRESSED BRIDGES,

® 2- »9 "c" BARS —J
_\ INSIDE FACE\
) 1 ! | T IIIA"
) }/"”—H /FI [ ==|— #4 @ 18
sauow' ==l |[| 7 ?§
#a~__Tot 2 E 1 4
J Y
1
%4 @ 18 OUTSIDE FACE —t
)
e
€ ABUTMENT
ELEVATION

SLOPING ABUTMENT

Y4" x 1’-0" NEOPRENE BONDED
3" Min WIDTH ON EACH SIDE
OF JOINT

LIMIT OF

|_— 1" CHAMFER

PREMOLDED Exp Jt FILLER
FOLD NEOPRENE - OR EXPANDED POLYSTYRENE

INTO DEPRESSION

~— PROTECTIVE COVER
(HARDBOARD OR OTHER
SUITABLE MATERIAL)

BRIDGE DETAIL 1-3
STRIP_ WATERSTOP DETAIL

When used on CIP prestressed bridges, do not
opply woterstop until stressing is complete.

DO NOT PLACE WINGWALL UNTIL
STRESSING s COMPLETE\

SEE BARRIER DETAILS

Dist| COUNTY

POST WILES

TOTAL SAOJEET

AOUTE EHEET

Mo, |SHEETE

TOTAL

W Moetoe.

MEGISTERED CiVIL ENGINEER

R SIAIE O CACIF O 09, PS5 FEAERS W,
RSO

O
9 COMRETEAFST IF SCAMED

<}—o @ o

b e BaRs —) Moy 1, 2023

'\e \ #4 9 18 thsbe 1:E 9" Mox FLANS APFROVAL DATE

\\ OHTSIDE FACE OUTSIDE FACE ar Ears Sl Jor
wall (- '|:" BARS wal | — B vt Ao St

v-p2| | InsioE Face ol |
SECTION J-J SECTION J-J
Without overhang m
‘ -6" FOR #3 # Depth of paving notch or YL" Min Dia BOLT, 3'-0" Mox SPACING,

“C" BARS

® 2- 0

J /INSIDE Fa 1/ a ‘-6" FOR 11

s4Lim 18 -

#4~__Tot 2 -

PREMOLDED Exp Jt
FILLER OR EXPANDED -
POLYS TYRENE

|E

L@%

%4 @ 18 QUTSIDE FACE
"

ELEVATION

S~ ¢ ABUTMENT

VERTICAL ABUTMENT

=l

BRIDGE DETAIL

LIMIT OF BONDING

1" Min

1-4

STRIP WATERSTOP CORNER DETAIL

When used on CIP prestressed bridges, do not
opply woterstop until stressing is complete,

BRIDGE DETAIL

1-6

SHEAR KEY JOINT PROTECTION

PROTECTIVE COVER (HARDBOARD
OR OTHER SUITABLE MATERIAL)

fg" % 1°-0" NEOPRENE BONDED
3" Min WIDTH EACH SIDE OF JOINT
(FOLD NEOPRENE INTO CHAMFER)

1" CHAMFER

dimension to gbutment bockwoll
construction joint. vVories,
see obutment ‘details.

Ez'/-aa OR EB
—3" TIMBER /
>

——— ABLUTMENT
BACKWALL

6" B8 OR EB
r-(— L4 x 4 x Y4 Min

-

T

—

==
Iy

TEMPORARY BUMPERS
BRIDGE DETAIL 1-2

ALTERNATIVE 1 ALTERNATIVE 2

— TOP OF BUMPER TO 8E AT OR ABOVE THE TOP OF DECK CONCRETE.
BUMPERS AND BOLTS TO BE REMOVED IMMEDIATELY PRIOR TO PLACING
APPROACH PAVEMENT

“C" BARS
Abut Reinf

#4 TOTAL 4 —|

4]

"C" BARS

WINGWALLS FOR DIAPHRAGM ABUTMENT

3" Min EMBEDMENT INSERT ASSEMBLY
MAY BE USED UPON ENGINEER'S APPROVAL

BRIDGE DETAIL 1-5

CORNER DETAIL

SKEW_OVER 20°

NO SCALE

N ABuTaENT CORNER DETAIL
o
T — FOR SKEW 20° AND LESS FOR

ALONG TOP & SIDES OF SHEAR T 8RS

KEY, CEMENT TO ABUTMENT ONLY 2o 589
14'-0" | 26 8 9"

SHEAR KEY 16-0" | #7 @ 9" STATE OF CALIFORNIA

18°-0" | #8 @ 9" DEPARTMENT OF TRANSPORTATION
20°-0" | #9 @ 9"

BRIDGE DETAILS
[ BO-1

L-08 NVY1d AQHVANV1S €202

1-242
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o 2" PREMOLDED EXPANSION JOINT FILLER & g%:
GRADING PLANE UNLESS OTHER THICKNESS AND/OR MATERIAL CTETERED CIVITEWGTEER g
L IS SHOWN ELSEWHERE.
= * FOR PLACEMENT IN BRIDGE DECKS i s f
SEE JOINT SEAL DETAILS. FOR WALL 2'/d" Min Ve" Min THICKNESS T
THICKNESS LESS THAN 1°-0", USE Y; . i %
THE WALL THICKNESS. ! ! 2" Min SEAL_BETWEEN o A Thac LY BE RESAONSIBCE F
S FILLER AND WATERSTOP THE ACCURATY OF (OWFLE [EAEST OF SCAMGED
l COPIE OF THEE LA SHEFT.
8" PSP, (.064" THICKNESS) AND e ‘/,":{ ol .S
PERMEABLE MATERIAL CONTINUOUS | I - WATERSTOP,
BEHIND ABUTMENT il  WATERSTOP Lrbnnnnnn gi i'% sorEs A
R=Y"
. Y CHANFER " e * e e NOTES:
© A. Holes wiil be permitted in the outer %"
BONDING STRIP - of the web for wire, rings, etc.
FRONT FACE OF WALL Tie web to #3 reinforcing bars ® 12
maximum intervals to support the
woterstop In proper position during
BRIDGE DETAIL 3-4 BRIDGE DETAIL 3-6 concrete plocement. Alternative detail
may be submitted for approvat of
WALL EXPANSION JOINT WATERSTOP the Engineer.
BRIDGE DETAIL 3-5 8. Woterstop to have S or more pairs
" of raised ribs to provide 0.1 aquare
8" PSP_AND PERMEABLE MATERIAL piPE Cap, Ty frch minimon it cross-section ores |03
FINISHED BACKFACE OF SEE NOTE 5 on eoch half of the woterstop. N
f_ GRADE ABUTMENT OR .| P
RETAINING WALL-
|_, E 3" SLOTTED
N PLASTIC PIPE, : 7 EVERY [7]
SEENOTES 5 STmORaBUTINEYER JOINT MAY BE FORMED WITH =
/ 4" B DRAIN— HORIZONTAL BAR Ya" HARDBOARD AND CUT BACK |y
FINISHED GRADE § DETAIL 8 AT BRIDGE DETAIL 3-2 TO THE ROOT OF THE CHAMFER
P GEOCOMPOSITE ON THE EXPOSED FACE. 2
[ RAIN, TEE v —_ C
] : SEE NOTE 5 _ CONNECTION js / 1 j—_—jla CHAMFER »
™ 3" UNSLOTTED 4 ‘_] &
DETAIL C " UNSL o
PLASTIC PIPE- S see pETalL A
x i SECTION DETAIL A -
¥ BRIDGE DETAIL 3-2 ;
|'f‘-|u A WALL SECTION SECTION A-A WEAKENED PLANES 2
= FILTER
L B SEE NOTE 1 —] FABRIC— BOND FILTER FABRIC TO o
- FILTER FABAIC GEOCOMPOSITE DRAIN a
WRAP AROUND TOP OF WALL '
\ LE W
. I BOND FILTER _ 96°-0" Mox
in B:BRLEJT:EJ;J g;C:“E'E BRIDGE DETAIL 3-4 — I
Al AL e L
L. CUT HOLE FOR 3" & PIPE— ; LEVEL OR SLOPED BAIDGE DETAIL 3-1mp b L BRIDGE DETAIL 3-2
< or [T B
Sl | P AR B8 WALL Fil 21— BRIDGE DETAIL 3-4
| 1= TOP OF FOOTING
[-__ o _égé%ggkgigagg Min " Mox BRIDGE DETAIL 3-4
ELEVATION SECTION DETAIL B ) BRIDGE DETAIL 3-3
e DETAIL C
BRIDGE DETAIL 3-1 BRIDGE DETAIL 3-7 WALL EXPANSION JOINTS
AND WEA P
WEEP_HOLE, PERVIOUS BACKFILL AND GEOCOMPOSITE DRAIN KENED PLANES
NOTES:
. 4" @ Droins ot intermediote sog points ond 25°-0" maximum center 4. Pervious backfill moterial continuous behind retcining wall or abutment.

0 canter. For wdlls ua]ocant +o sidewalks or curba, provide 4" pluahc
pipe Under the sidewclk to dischaorge thru curd face. Exposed wall drains 5. Geocomposite draoin, treated permeoble bose ond 3 @ slotted
shall be locoted 3": obove finished grode. plostic pipe continuous I:lehmd retaining wali or abutment.
Cop ends of pipe. Provide "Tee" connection ot each 4" @ drain.
2. 6" squore gluminum or golvanlzed steel wire '/" mesh hordwore cloth, . .
minimum wire diometer 0.025". Anchor firmiy to backfoce. 6. ?ﬂﬂlelﬂblf:e low end of plostic pipe to the main outlet pipe as
pplicable.
3. One cubic foot pervious backfill materiol in o nonwoven filter fabric,
securely tied.

_ 1L 1) ToTAL
Dia+] CouRTY | “ROUTE | voral ppoJEcT I No. |SHEE TS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS
NO SCALE

[ BO-3

2-10-2:
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SURFACES OF EXPANDED

POLYSTYRENE AGAINST WHICH

CONCRETE [S TO BE PLACED

Yo" Min HARDBOARD
SMOOTH SIDE DOWN
OVER EXPANDED

POLYSTYRENE

SHALL BE FACED WITH HlRDBDlRDﬂ

BRIDGE DETAIL 13-1
PROTECTION OF
HORIZONTAL POLYSTYRENE

EXPANDED

Voo
P OLYSTYREME — Ys" Min HARDBOARD

BRIDGE DETAIL 13-2
PROTECTION OF
VERTICAL POLYSTYRENE

L2% x 2 x '

L2% x 2 x Y4

SEE "HASP DETA]L"—\

4'-0" Min TO 6°-0" Max

C DOOR STIFFENER

0,108" Galv
SHEET STEEL DOOR

["I~— %" STEEL BLIND RIVETS
AT 1°-0" CENTERS Max

2-#6 x 2’-0"
(1 EACH FACE)

NOTE:

ELEVATION

BRIDGE DETAIL 13-3
ACCESS DOOR

4" x 4" FIXED PIN BUTT HINGES
2 REQUIRED FOR 4°-0" OPENING
3 REQUIRED FOR LARGER OPENING

S

P

FRONT FACE
OF WALL
Y CHAMFE:R ' x 5"t
STUD CONNECTOR
@ 12¢
2"
SECTION A-A

4'y" x 0.108"
BENT Galv SHEET

SECTION B-B

1. Attaoch door stiffener angles ond bent sheet
to steel door with blind rivets.

oiat| colnTY ROUTE

BOET UILER. |SREET] TOTAL ]
ToTAL PROJECT Na. |SHEETS:

2 W Poetoe

REC|STERED CIVIL EMGINEER

', 2023
PLANME APPROVAL DATE b
TRE SafE (F CAL[OGA G 11T GRTICERS
OF SCENTS SHaLL NOT B RESFONTIBE FOR
THE ACCURACT OF COMPLE TENESS OF SCANGED
COMET OF WIS PN SNFET.

YA

e

/]

%

U x 1% x Ya

DOOR STIFFENER L-]

Y- G-

ELEVATION

>

SECTION D-D

FRAME L __\L
"

é %" # HOLE

e x 1 x Yfg— R=

SECTION C-C

FRONT FACE OF vuu_; ]E R Y
LY x 1 x % r L
Yo

SECTION E-E

HASP DETAIL

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

BRIDGE DETAILS
NO SCALE

%9 woLe FR‘jEm STIFFENER L
: DOOR

CIl-NAa NVAd AUMYANVYIQC C7A7

[BO-13

'

24
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LIMITS OF TUBULAR BICYCLE RAILING

=

TUBLLAR BIETCLE RALILING,
/_— SEE NOTE 10 AND

TlNDlﬁﬂ PLAH B11-85

CONCRETE POSTS, Typ

ELEVATION

—LOWER TUBULAR BICYCLE RAILING,
SEE STANDARD PLAN B11-85 A

(INCLUDES UPPER AND LOWER TUBULAR BICYCLE RAILING) W
ToP BEAM TOP OF LOWER / T
oP B8 1 BEAM (CURB) —~ L 6-7" '!"P E?IE EE“NI REBTETEAED CTVIL EWGINEER
== = —— = — - = — = L ELEME
4 \ oy 1, 2023
T l l T I T FLANS APPROVAL DATE
- % o TWE ST TF OF Ol IFOAWEE OF (YT OFFICERS
i i I i i i W AGENIS WAL MIT BE AESAORIRE FOR
—I T ACCULY 07 CWLLIINESS oF SOAMED
TOPIES OF TWIS PLAW S%EE)
|

|

g

] —

EXPANSION JOINT IN
DECK AND BARRIER,
SEE NOTE 4 ——~

<= DIRECTION OF TRAFFIC

L CURB

FRONT FACE OF BARRIER
TRANSITION (SLOPE TO VERTICAL)

PLAN
2007 Min 1" Min, SEE NOTE 4
10°-0" Max (SEE NOTE B) AT oy
%4 D Tot S 8 Reinf, Tot &
F—PER POST, Typ END BEAM Longit 4_|
e ARNANA AR RN N AR AR RRRN =
Ll iren e et irel L 2 I

28"

5.

%4 D Tot,

1°-6"

(AN ]

L

LONGITUDINAL SECTION

NOTES: Deck ond wing wali reinforcement not shown.

2'-0"

L}

AT VAN
-

Tubular dicycle roiting at top not shown for clority.

SEE

-

#5
;RQNSI TION

O NEW LOCATION 4

[
o
172"

W13
el 1~ 3o
25| | @6 ——|
F r
VARIES,} \\
| Pt LaP 2°-g"
=28 Cont | o
Tot & i ] Tot 4
LB
| CUAS FACE
| ! [ ®#5 Con Tot 4
25 FG ., 3=0"
Tot § i - 2:1 OR Win
e FLATTER—y~
a5 Cont
Tor § — “5;
~
ADD[TIONAL
400iTIoNAL wiNGHALL ]
wiNGwALL @ Rainr——"
einf — .? -
| — 45 [RE 6 Al
— "
SECTION A-A

#* BEGIN BARRIER TRANSITION

*% END BARRIER TRANSITION

BOITIONAL W iﬂ/
Al INAL WALL
RE INFORCEMENT SECTION B-B

)
,j_‘Tof
POST

%5 /
Tot 2

ROADWAY
SURFACE, FG
#5 Longit Reinf
LOWER BEAM (CURB) EXPANSION JOINT DETAIL
NOTE: Not ail reinforcement shown.
SEE NOTE 10, Typ— W
? Conf Tot 3,
YeneTn SE o on rmrr{gTs‘ 3
NOTE 9 L BT RAouE, b
(¥ m] SPLICE LENGTH 5°-0'
J-HQOK AT EACH SIDH
;/cges OF EXPANSION JOINTS
*
#5 ——— BUNDLE AT POST
5 PER R Bost mot S RER [ SEE STANDARD FLAN 811-
W
SEE
a | ot s SRBTE 11

®
PER POST, Typ

.‘j[_:lo 6

5
Cont Tot 7

2°-0" Min wew

" BEGINNING OF BRIDGE

DECK OVERHANG

/—FG FG
i L -
®5 Tot 4 — 9 .
b =
s a6 —{f - k 26 6°-6" PER POST *5 @ 6" Min
; ar Tot 7<| R  pep posT @ SEE NOTE 9
& 1 ~ END POST | DECK
a3 x 438 30 % Conty -0 TYPE 85 in a0 12 Mox
ADDITIONAL WALL EXTEND 3'-3" = s
RE INFORCEMENT BEYOND € END PosT (¥) CONSTRUCTION JOINT OPTIONAL

“—WINGWALL Reinf

TYPE 85A

L1 5

*5
BEYOND BRIDGE DECK OVERHANI

oo w7 ]n POST 10 EXTEND & Min
oF J "BRIDGE DECK OR TOP OF W

BUNDLE AT POST TOGEXTEND 2’-0"

BELOW TOP
ALL

5 PER POST

6.

12,
13.

CONCRETE BARRIER TYPE 85

. For additional reinforcement details,

. Tubular bicycle railing to extend to where

. The moximum number of conduits is iimited to

COUNTY | WOUTE | roaop ewbiEcs

TEREET)
oiat i |

Walls are to be backfllited before the
borrier is ploced.

Longitudingt reinforcing steel to stop
at all expansion joints.

The front foce dimensions are to be

constant obove the finished rocdwoy profile,
but the overoll height will vory with certain
thicknesses of surfacing and roodwoy slopes.

Bridge raii exponulon joint to motch deck
Joint, 1" Min

Butt welds are acceptable alternative splice
to lop splicing #8 bors. No portion of a lap
splice con encrooch on the post location.

For typical metal railing connection detalls
not shown, see Standard Plans A77U1 and A77U2.

Chain link roiling is not oliowed on Type B85
Barriers, except over railroods ond for
locations with security concerns.

Posts to be spoced equally, typically 10°-0"
spacing. Post spacing moy be reduced where
focotion of expansion joints or the length

of wingwolls will not accommodate the 10° -0
spacing. Moximum see-through aovailability is
to be strived for, where 10°-0" post spacing
can not be achieved.

see Standord Pion B11-84.

level bench elevation olong exterior foce of
wing wall is within 1°-0" of roodwoy shoulder FG.

eco_118 MWTJA AUWALMWIC OTAY

two 14" Dlo and must be placed in front half
of the lower beam/curb. See also Standard Pian
B14-3 Conduit Ln Bridge Railing detail.

For reinforcement not shown, see other details.
1" clearance, typicol for bridge rail except for

2" clearance at troffic face ond back side of
lower beom (curb).

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

DETAILS No. 1
NO SCALE

[B11-83

FRTN
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8Ly

SHEEI |G!IJ
o NOTE: Upper tubular bicycle railing
A 10°-0" Mox i not shown for clority.
l_ 8°-6" Max 1°-6" 8'-6" ToP BEAM @E z Atonts V'
L] ) (-v RECTSTERED CIVIL ENGINEER
! l Il |——LOWER TUBULAR BICYCLE RAILING
! ; WITHIN OPENING BETWEEN CONCRETE POSTS, ;;,ﬁjl.,-;}‘,}fg_ T
I | 4 SEE STANDARD PLAN B11-85 TRE SIATT OF CALIFONWER OF (75 OFFICERS %
1 1 OF ACENTS SNALL MOT BE REIPONSIME FOR
P THE ACCURACE OF COMPLETARST OF SCANED
| | CORES OF RIS ALAY SHEET.
| ToP OF DECK
: T ; { OR FINISH GRADE
i 1
| ' T
| | SEE NOTE 1
POST POST |,
¢ LOWER BEAM (CURB) — & DECK OVERHANG NOTES:
E—LEM‘ 1. Tubulor bicycie roiling optionat for Type 858.
R BEAM (CUR I '-Q" E ;
No. 4 [ J 1ot 5 LOWER BEAM (CURB)— 2. Minimum length of Type 858 fs 40°-0".
PER POST, Typ TOP BEAM —
. _— %% H ®6
”',H]HH]llll”lllllllllllllll L1l [l BEEN [l INERRINRRED IEREREE N
T T v P IIII 1 |III 11 T PEiaiqid OPTIONAL Const JOINT c
No. 7 :I Tot § P BRIDGE DECK 3'-0" Min ¥ e N
—) T’—‘
EERRROST, TP RE INFORCEMENT — L . g g [ rx
; 1 7
- > y——usﬁoxz (4
2 2 ALTERNATING € -
w6 CL Tot 4 > - S : = % S _/} AL ss cont, el »
2 o L .. Tot Tot B ® 2
PER POST, Typ — e 3726 80TTOM OF DECK 3'-6 \__ToP OF DECK . ~
\ 5°-0 LIMIT GF TOP MAT OF DECK LIMIT OF TOP MAT OF DECK C
LIMIT OF TOP MAT OF DECK TRANSVERSE BUNDLED TRANSVERSE BUNDLED POUR AGAINST SU" 12 »
TRANSVERSE BUNDLED No. 5§ BARS No. 5 BARS UNDISTURBED s N £
No. 5 BARS MATERIAL b]
ELEVATION NOTE: Tubular bicycle railing | o]
——— not shown for clority. TYPE 85B
N e A
BACK SIOE OF ‘—.‘ = e
NOTE: Upper tubular bicycie railing #4 @4 ™ 1 CHAMF
not shown for clarity. POST BETWEEN POSTS, Typ— LOWER BEAM (CURS) Rl Ty: AMFER, ;
j 19" |
[ S f s
MM m ATHTRTE] y ATETHTC Y] - '? 5
-4 J
AT T T T T TP R T T T - -*
CONTINUOUS - | | \
J-HOOKS AT EACH 7 L o
SIDE OF EXPANSION o “d o h
JOINTS, Typ <=> DIRECTION OF TRAFFIC FRONT FACE OF e 1 -
PLAN AT TOP BE LOWER BEAM {(CURB) L— o
¥ 1 TOP OF BRIDGE
A AM ? DECK OR FG
% Oimension must be 1°'-0" above i
top of Bridge Deck or FG
wg L 40 26 6°-6" (including overiay). Increase

TOTAL 7 PER POST
AT Exp Jt, Typ——

TOTAL 7 CENTERED
@ POST, Typ —

#5 Cont, Tot T ——

L

x

&

£

7 SPACES @ & l a9 J 4 SPACES 4 SPACES | a9 | 4 SPACES
L spacing s | *f L spacing LT
PLAN AT LOWER BEAM (CURB)

i8] county | Roure o

ToYal PROJECT

MILEE

lower beom (curd) height by
2" Mox to motch overlay depth.

Dimension determined by bridge
cross-slope ond whether or
not there is on overioy.

S

20"

TYPICAL SECTION

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

CONCRETE BARRIER TYPE 85

DETAILS No. 2

NO SCALE

[ B11-84

a1y
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6l¥

1 Min 176" Typ oladf counte | moute | rofaFTHgtiEce |Tna. |satets
SEE AAIL Roan e 4 22 ¢ CONCRETE POST
CONCRETE UPPER TuBULAR 272"l i CONCRETE POST= SEE SLEEVE TUBE SPLICE AT
CAP DETAIL Fost. Ty G fslcvue RAILING 4~ 67| || | 674" € TUBULAR BICYCLE RAILING POST fExPAN‘S-lor‘JI JOINT DETAIL / ek
e || RESTLTERED CivIL ENGINEER
F —u| -~ % :?: 3"15- 11 A 1 g i
= T T T T T LOWER TUBULAR Eu,zozs—
= SEE STANDARD _/ P Pt L BICYCLE RAILING FLANE APSROVAL DATE i
L A A T B ST
Le [ | | I ( TUBE ME OF IWiS M SeEFS.
= = SECTION
L} \ o
!
' \ NOTES:
1. Tubular bicycle ralling posts shall be
\ normal to railing,
ECTION E-E
H CE LLOWER TUBULAR BICYCLE RAILING \—EXPANSION JOINT SECTION E-E 2. I::sagl)l::r;naghuozc:eo'l'o:%wiul‘r:":r.\o
CJP ELEVATION ; 2°-q" Increcse joint width in tubes to match
e '\- o " " “ ik expansion joint width ond increcse sleeve
—— _], T pr—— l Ll L] 8 ) & length accordingly.
1~ BACKUP PLATE 4l e %" e ‘{——CB ‘G? —m—ﬁ'_l 3. Upper tubulor bicycle railing shall be
| i rd [ T
L FV?T Min TIGHT alcm.s RAILING | L " x 3" SLOT, Typ continuous over not less than two posts. N
._2'131."_.1 4 B A x 4% x 8" IL ussz'/m-/,m E
(H 6"
- HsSZxzx¥e POST { STANDARD SLEEVE DETAIL ;l’ ye o S~ ]
,,,,,,,,,, @ _/_ T=—1" x 1" CHAMFERED CORNER L “SEE NOTE /. v
/ < - TO PROVIDE VENT HOLE ~ p==—=——= EZ=cccchE=s===xy— g
BACKUP PLATE = L -
H Pa = RAIL CAP DETAIL { I [ »
— L_B8_ _ __LL____-_-_~_- Nl
ted | e TS e 2
= ) M " f "
- = 8'-6" Mox \ %" BoLT 3%, C
SECTION H-H 8 K - = €0GE OF SLOTTED HOLE VI‘EW - »
VENT — . :
ALTERNATIVE TUBE ) p Rk TR x 2R q p % caP TUBLILAR BICYCLE RAILING c
WELDED STANDARD SPLICE i STEEL BLOCK SLEEVE i g W& x 42" SLOTTED HOLE  —SLEEVE /G
NOTE: FOR SPLICES NOT AT EXPANSION JOINTS _ = g ===
\—%" DRILL & BOND DOWEL { ] * :
A (CHEMICAL ADHESIVE) E———— N e | »
H553x2x ¥ — ANCHOR, Typ, Tot 2 —N
2" @ VENT RAIL TUBE ‘\b D RAIL TUBE POST 2
_____ TRAFFIC SIDE VIEW F-F
LOWER TUBULAR BICYCLE RAILING DETAIL [+
B I ELEVATION Vo & HOLES SLEEVE FORMED OF ¥ R ::
f - { © TUBULAR BICYCLE RAILING ,{E.R AND FAR SIDE /?f;"nfs"lgé'?k:ﬁ_“ SLADING (=
> — N/ Allll INSIOE OF I P
RAIL TUBE POST TACK WELD %" NUT
H :-—HSSZNEX& HEX NUT WITH INSIOE OF SLEEVE L ﬁ’ ‘6 ] b
iy POST PLATE WASHER, Typ FOR %" Hex BOLY '
¥ B Ve x 4% x 8" m WITH LOCK WASHER T -
A MORTAR PAD ! B R x 3" x S ‘ ks - ‘
TOP OF ToP BEMN —\ < /Hssm% ] ——é}» SLEEVE TUBE SPLICE
ELEVATION . T o AT_EXPANSION JOINT DETAIL
i JeLate =
€ POST, - ff’- € TUBE SECTION — - 4=
VERTICAL ———= HSS 3x2x % - N b 13" x 1% x 2%
} RAIL TUBE B 178 L4 | sTeeL BLOCK SLEEVE
| S P
[
T HSS2x2x¥e DRILL AND BOND 7" # HOLES, Typ [ ruse SECTION ;
bt POST ELEVATION 2-¥" # THREADED STATE OF CALIFORNIA
SECTION B-B  FODS IN 1" HOLES, SECTION C-C SECTION D-D DEPARTMENT OF TRANSPORTATION
- 8" DEEP See Section C-C for detalls not shown. coNcRETE BARRIER TYPE 85
SECTION A-A TUBULAR BICYCLE RAILING DETAILS DETAILS No. 3
NO SCALE
| B11-85

3142
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C|
£
]
2
Min
T 3 5 PR 7A
b Db
I i
- ETW -

* 1°Min WHERE LATERAL CLEARANCE LIMITED

URBAN LOCATIONS

12' Min TO 30° Mox o >

TSEE NOTES 1 AND 2] .7 N

RURAL LOCATIONS

CONVENTIONAL HIGHWAYS AND INTERCHANGE AREAS

12° Min _TO 30° Mox

{SEE NOTES 1 AND 2} L
6’ Min { \
{SEE NOTE 3) N\ /
*
g
=
~

EPS

% 5°Min AT 30° FROM ETW

REGULATORY AND WARNING SIGNS

AND ROUTE SHIELDS

12 Min TQ 30' Max

(SEE NOTES 1 AND 2)
6’ Min

Dist| counTY BOUTE

PO WILER  [SHELT] TOTAL
TOTAL FROJELT No. [SMEETS

REGISTERED CIVIL ENGIMEER

May 1, 2023
PLANS APPROVAL GATE
TR STATE OF (i 1ORWEA O (15 ﬂnﬂﬂ W
G' JEA‘(I .ﬁl‘l“ AT B SIS X,
MJ?ESIU mE
m’lf’! o NIE FLAC DHEET.

NOTES:

1, When clear roadside recovery orecs are orowdad,
signs shall be placed a8 for from the edge of

troveled woy as possible, up to a muxlmum
30°. When possible, they shall be ploced in
pro?ec?ed locations.

of

2. Signs in medions shali be placed at mldpom* of
medion up to a maximum distonce of 30' from
edge of traveled woy. When appropriate, signs for
opposing directions sholi be ploced back to bock.

3. Does not opply at locohons where minimum

norizonto) distance is not reasonabie due to terroin
characteristics, steep slopes, roadwoy fectures, or
when signs are installed on structures or signal or

lighting stondords.

ABBREVIATION:

EPS = Edge of Paved Shoulder

(SEE NOTE 3)

8’ Min
7' Min

5’ Min

mm_

e "~ gps

GUIDE SIGNS

FREEWAY AND EXPRESSWAY LOCATIONS

I |

|
=7 ﬂ:\ SECONDARY PANEL

l
Il
I
Il
I
I

TN TR s

I

u

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
TYPICAL INSTALLATION
DETAILS No. 1

NO SCALE

RS1

LSH NV1d AHVANV1S £202

2-6-7)

Return to Table of Contents


Contracts - Andrew Truong
Stamp


0144

¢ - 4'-0" x 4'-0
4" x §" POST NI [ “
. & Hex HEAD SOLT WITH FLAT WASHERS, V2 yl% % 2% T::rflltil?fonmsr
( FIBER WASHER, NUT AND JAM N L1 x 1 x Y BRACE. 2%
i 3'-0" o REQUIRED FOR UNBALANCED L 1 2023
\ p— = L SIGNS GREATER THAN 3°-0" WIDOTH _.!,\ 1] FLANE APFROVAL OATE
\ 3% =AYy 3% * 3%" OR 5" TRE SISIE O caleeid ¥ {15 FFICERS
} BEND The eCumiE Y n &’l"ﬂ'&?l o ke
| [, -8e80 o8 cop weLo PLAN " 8 HOLE FOR ¥ ¢ Hex HEAD BOLT CONEY O TH1S ALY ST
N WITH FLAT WASHERS, FIBER WASHER
3%" 0R—J _l”ﬁ . i NUT AND JAM NUT
BV = — _—’— - = + 5 = POST SPACING TABLE
- r Vo SIGN PANEL LENGTH | SIGN PANEL OVERHANG |POST SPACING
SECTION B-8 J & ELEVATION ?" x ¥ SLOT FOR AT 9" o
'/d" @ Hex HEAD BOLT WITH FLAT BALANCED 5 -6
MASHERS, FIBER NASHERS, LOCK FoToT s
WASH| AND NU - =
SEE BACK ACK SRA(}:J o TA 170" & 1-3 -0
gnscsc?gréus ee Note T e e s
’ ) Toe" 5-0"
3 WOOD BLOCK SPACER - 1°-8" 5°-2"
¥" x 4" x 6" FOR 1'-10" 5-4"
SECTION C-C SECTION D-D 2./9" -43 0;..'"FDTH SIGNS 1°-6" OR MORE T 5-8"
"' x 4" x N DEPTH o o
3'-1" - 4'-6" WIDTH SIGNS SIGNIZE i g :._:..
x LENGTH N9 BLOCKS REQUIRED ON SIGNS LESS THAN T e 20| 20 2. 2o o
. __ RECTANGULAR SIGN' = 4‘-§* _  17-6” IN DEPTH. SEE NOTE 2 o 5 =
1% 2'-8" c-¢ o el
- I-———‘| / | | 130 2
k- ANGLE ONLY i o 13-6", 14°-6"
[ e [ g ATTACH SIGN TO POST E" Post Embedment 14'-0". 15-0"
= WITH BOLTS AT TOP 15'-6", 16°-0"
Y I_l CENTER AND BOTTOM POST EMBEDMENT 16°-6"
B : T l°] T POST SIZE "E" 170", 17°-6"
=4 P 4" x 4" 3.5° 18°-0", 18°-6"
: N \ X T
—————— = ——]o — — NA{L BLOCK TO 4" x 6 4.5
T e == = L POST AT P 50 19°-6", 20°-0"
SIGN PANEL MID-DEPTH OF x . 20°-6", 21°-0"
Y/4" ® Hex HEAD BOLT WITH SIGN 6" x 8" 6.0' e
FLAT WASHERS, FIBER WASHER, 2V°-§
LOCK WASHER AND NUT 22'-0", 226"
UNBALANCED BALANCED END VIEW 250"
NOTES: 23°-6", 24'-0"
NG . Place long dimension of post cross section normal to sign aoxis. See Section C-C.
See Note 5 regaording breokaway 2. Bolonced single post Installiotions of um'_rumeo single sheet aluminum
ponel eigns shall hove block spocers If 1°-6" or more I:n depth and o
5. feature for single post installations. comblnafion of bleck spacers and bock braces [f 176" or more In
LENGTH OF SIGN PANEL dep:: ond 2°-10" or more in uiu?h Sign poneis less thon 1°=6" in
Lo e =-10" th sha
g "C" POST SPACING, "g” depth and 2'-10" or more in width shall have bock braoces only.
OVERHANG 1 | OVERHANG DETAIL A, & . 3, For poet size see sign loyout, formot or quantity sheets.
- A 4. Balonced single post instollations of Iomlnofed panel ond framed single
sheet panel 8igns require bock broces when 2°-10" or more in length.
| | 'H' == 5. Breakaway feature for single post Installation sholl be the some as the
|*i [I breakowoy feature shown for the two post installation.
) 6. Tolerance for dlometer of drilled holes in breckoway fecture s t'/4".
€ POST = § PANEL BOLTS Hex HEAD BOLT o 7. Balt hole Loyout is dependent on type of panel. Drill holes in post
§ POST SEE NOTES B AND 9 =i to match panel.
g 8. %" @ for single sheet aluminum ponel signs.
FLAT WASHER
ELAT WASHER 9. %" # for lominoted panel signs or fraomed single sheet oluminum ponel signs.
| | BREAKAWAY FEATURE FIBER WASHER'/ PIII.-]I .l:l] JE"’NUT

ORILLED HOLES
(BREAKAWAY
FEATURE), SEE
SIDE VIEW

See Note 7

e 2’-n" i
4" x_4" POST 2'/5'%.[\'. 1-1%" {V’_) V-1 /L

ORILL 3" HOLES IN 6" x 8" POST,

2" HOLES [N 6" x 6" POST, AND

1'/," HOLES FOR 4" x 6" POSTS.

ORIENT HOLE AXIS PARALLEL TO AXIS OF SIGN.
SEE NOTE 6 FOR TOLERANCES OF DRILLED HOLES

SIDE VIEW
TWO POST INSTALLATION

Max DIAMOND SIGN =

SAME AS
ABOVE BOLT

TR wIiEs
Joiat] couny | moure TOTAL BROJECT

STATE OF CALIFORNIA
OEPARTMENT OF TRANSPORTATION

ROADSIDE SIGNS
WOOD POST
TYPICAL INSTALLATION
DETAILS No. 2
NO SCALE

RS2

2:8

o702

ZQH NVYId AHNYANVYIQ
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ia] counry | MOMTL | rorar eemuEer | he. i
2-9" i -
P
2 2'-5" N 2 %" # HOLE FOR 4" # Hex %
B ] . vy HEAD BOLT WITH FLAT WASHERS,
< e/ LOCK WASHER AND NUT T
?_Ihlli i P =] D % yp
y j Moy 1, 2023
PLAN e 7 Typ BLans APPROVAL OATE
=~ % TAE STAIE OF CALITORWEA :r.ra nrm:n'x
OF ACENTS IRale AOT B R ‘"a
S L %" ¢ HOLE SECTION A-A s o Y n‘?‘n&m‘-ﬁ s
=l S / = ELEVATION
1 T 29"
: ‘ =] i SPECIAL BRACKET r N
| W | g 2
B g Ty;:)-%r, % dow g ——————— J\r ,—ADAPTER CHANNEL
' S i
% l\~u PRUPETIN | S IS PLAN A
| Q B N %" @ THREADED HOLE gl 7 e ‘\Nl B (typ) -
oy || 5 BT | / = Y
el B ot 3 U 73
[ | f [ = r [ £
- ofl— - = STRAP SLOT—._| ) | : ‘
. = Y JOIN CHANNEL UNITS
|- %" wotes, % of—- —‘ =T BY WELDING WITH | | 2 N
TYRICAL AT e .
ole iz | | WIRE ALLOY #4043, (A ;mm]
CORNERS 7 I ALL 4 CORNERS S
= ofl——]
" @ HOLE, A" o il o . ]
X4 { , ” TAL 8 —< 3 bl &
i Ll _ = ! h
- L 2 % 98 0.1046" STAINLESS STEEL * bi ?‘4
= -4y NOTE: >4 r @Y = 1 e
Adopter channel rests inside |
:E;S;ER‘E‘E&;EE%EEOR frome chonnel when used. T | Y U2 x 2" x %" %" 9 i Z
i . > /I #6063-T5 ALUMINUM HOLE =)
ELEVATION ADAPTER CHANNEL I — IR >
)’4"—| Y 7 u? i # L e N E ]
VA F W o i %' @ HoLe— | H M [+
ADAPTER CHANNEL ron_/ V- gl !
ARRONS AND PLATES b — S x W x Yy h
" RACKET $6063-T5 ALUMINM -
¥"' @ Hex HEAD BOLT WITH FLAT »
WASHERS, LOCK WASHER AND NUT v 2
ELEVATION ADAPTER CHANNEL
%" @ Hex HEAD BOLT c A.LMNUL_AMEFR
WITH FLAT WASHERS, FIBER -1 X
WASHERS, LOCK WASHER 24" a1 2%" r
AND” AT | [ riSIRAREING SEAL 2 REVOLUTIONS OF ROUND EDGE STAINLESS  [ny
1%" STRAPPING STANDARD STEEL STRAP ¥ x 0.020" MINIMUM WITH ¥,"
BACK BRACE REQUIRED ON STAINLESS STRAP SEAL
. SIGNS OVER 2'-10" IN WIDTH
1 SPECIAL
. SPECIAL GALVANIZED STEEL FRAME
;!L ; \ BRACKET BRACKET— N /
1 '
c . v %" @ THEFT PROOF BOLT _/ e SADDLE BRACKET %" # THEFT PROOF BOLT
S| ADAPTER ] PLAN
3| CHANNEL MULTIPLE SIGN
o — GALVANIZED )\ SINGLE SIGN
J STEEL OR ALUMINUM  <s| STRIP 1" %" # HOLE
o)
. FRAME _\ / TALLATION ON TR R. SIGNAL STANDARD
e o "/"" L» L  x 147 SLOT FOR OR N _STRUCTURE POST STATE OF CALIFORNIA
< " % Hex HEAD BOLT WITH
GROUND LINE v FLAT WASHERS, FIBER WASHERS DEPARTMENT OF TRANSPORTATION
ELEVATION '
/ LOCK WASHER AND NUT ROADSIDE SIGNS
o Gl BACK BRACE DETAILS TYPICAL INSTALLATION
ELEVATION DETAILS No. 4
MULTIPLE SIGN INSTALLATION NO SCALE
| RS4

POST WILES ~ [SHEET| TOTAL

2023
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68%

a"

0
|

A=Y

N . .

VARIABLE

1

'
!

|
=@ — - — - —§ - —
1

A
rd

TYPICAL RIVET

DETAIL A

AN

CHANNEL SIZES
PANEL No. OF No. OF Horiz | vert
SIGN LENGTH SIGN DEPTH | r1ckness | HORIZONTAL [ VERTICAL | MEMBER | MEMBER
MEMBERS | MEMBERS | TYPE | TYPE
UP TO 3'-11" 0.063" NO FRAME REQUIRED
4°-0" TO 4'-7" 0.080" | NO FRAME REQUIRED
4’-8" TQ 5°-10"| 1°-0" TO 2°-0" | 0.063" 2 A
2'-1" 10 3'-0"| 0.063" 2 2 A A
317 10 40" | o0.063" 2 3 A A
4°-1" 70 8°-0"| 0.063" 3 3 8 A
6'-0" TO 6°-6" | 1'-0" TO 2°~0"| 0.063" 2 A
2°-1" 10 3°-0"| 0.063" 2 2 s | a
3°-1" 10 4°-0" | 0.063" 2 3 A [
4'-1" 70 6'-0"| 0.063" 3 3 8 8
6'-1" 10 8°-0" | 0.063" 3 3 c c
6'-8" TO 7°-6" | 1'-6" TO 4’-0" | 0.080" 2 3 8 8
4’-1" 70 6°-0" | 0.080" 3 3 B 8
6-1" T0 8°-0" | 0.080" 3 3 c c
7'-8" TO 8°-6" | 1°-8" T0 4°-0" | 0.080" 2 3 B 8
4'-1" 70 8°-0" | 0.080" 3 3 c [«
8'-8" TO 9'-6" [ 1'-6" TO 4°-0" 2 3 ] 8
41" 10 8 s | s c | ¢ |
9°-8" T0 11°-0"[ 1°-6" TO 2 3 c c
4'-1" 10 3 3 c c
8'-1" T0 11°-0"| 0.080" 4 3 c c

NOTES:

1. Type A - 1Y% x 1" x "

Chonnel to be aluminum alioy 6063-T5.

2. Type 8 - 2%" x 1Y/4" x ¥" Chonnel to be aluminum olloy 6063-T6.

3, Type C - 2" x 2"x '/¢" Chonnel to be oluminum olloy 6063-T6.

4. 1%" x 14" x /4" Rectangular tubing aluminum olloy 6063-T6
moy be substituted for Types B and C, but more than one
type of framing material used on one sign is unacceptable.

5. For rectangular tubing, weid all around and grind beads flush
where weld contacts sign ponel.

POST SPACING

SIGN LENGTH CENTERLINE SPACING
4-8" 10 5-8" 3-6"
5°-10" 10 6'-8" 4'-0"
6-10" 10 7°-8" 4-6"
7°-10" 10 8°-2" 5-0"
8-4" 10 68" 5-2"
8-10" 10 9'-2" 5-4"
97-4" 70 9'-8" 5-8"
9°-10" 10 10°-2" 6-0"

10°-4" T0 10'-10" 6'-6"

“0°-117 10 11°-0" | 770"

K
2
N

— € SPLICE

RIVET

wa
Ly ”

AT SPLICE

DETAIL B

4| =
VA

SIDE VIEW

WELD DETAIL No. 1

- e = FORT WILE [Torar )
i M WE1E TOTAL PAOJECT | Wo. [SHEETS

5 HEE

AEGISTERED CIVIL EMCINEER

FLAMS RPPROVAL DATE
TR STATE OF AT AN
OF AGENTS SHALL NOT AE

OF [T F AN THEFT

Moy 1, 2023

OF (15 OFFICERS
R AONTIM L SR
THE ACCLRACT 0F COMFLE[ENESS OF SCARED
£

SEE NOTE 5

A
Ld

SIDE VIEW

WELD DETAIL No.

i

:\—l—,—<ses NOTE 5

SEE NOTE §

2

TYPICAL WELD DETAILS

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

FRAMING DETAILS

FOR FRAMED SINGLE SHEET

ALUMINUM SIGNS,

RECTANGULAR SHAPE

NO SCALE

SR NVYVIA AHVYANVYIRQ

[ ¥ { Y4

[ se3
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Project No. coSB 23-03E
November 22, 2023
Mr. Noel Mondragon
County of San Bernardino
Transportation Design Division
825 East 3" Street, Room 145
San Bernardino, CA 92415-0835

SUBJECT: DOLA DITCH BRIDGE FOUNDATION REPORT
National Trails Highway SR66
San Bernardino County, California
2.1 miles East of Kelbaker Road

Dear Mr. Mondragon:

Presented herein is Tetra Tech’s Foundation Report for the replacement of the existing timber Dola
Ditch Bridge, County Local Bridge No. 81, Caltrans State Bridge No. 54C0285, located in San
Bernardino County, with a new concrete bridge. This report summarizes Tetra Tech’s scope of work,
project description, seismic design recommendations, and provides recommendations for bridge
foundations, and structural design.

We appreciate the opportunity to provide our professional services on this project. If you have any
questions regarding this report or if we can be of further service, please do not hesitate to contact the
undersigned.

Respectfully submitted,
Tetra Tech BAS, Inc

Tewse B, Coimce M

Fernando Cuenca, Ph.D., G.E.
Senior Engineer

Peter Skopek, Ph.D., G.E.
Principal Engineer

Distribution: Noel Mondragon — pdf to noel.mondragon@dpw.sbcounty.gov
Rosa Griggs — pdf to rgriggs@dokkenengineering.com

Filename: 2023-11-22 FINAL DOLA Foundation Report.docx.
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1. INTRODUCTION

This Foundation Report (FR) presents the results of Tetra Tech’s geotechnical engineering
evaluation and geotechnical design recommendations for the construction of the replacement Dola
Ditch Bridge, County Local Bridge No. 81, Caltrans State Bridge No. 54C0285, located in San
Bernardino County (see Figure 1 — Project Location Map). The existing timber bridge was built
in 2017, and the proposed project entails its removal and replacement with a new, longer,
reinforced concrete bridge.

The purpose of this study was to provide recommendations for the design and construction of the

proposed replacement bridge. This report presents our findings, conclusions, and foundation
design recommendations.
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2. SCOPE OF SERVICES
Tetra Tech’s scope of services for this project consisted of the following tasks:

e Review of available background data, geologic maps, and seismic hazard maps relevant to the
subject site.

e Review of local seismic sources and development of a Design Acceleration Response
Spectrum (ARS) for the site.

e Engineering evaluation of the geotechnical data collected to develop geotechnical
recommendations for the design and construction of the proposed structure. Consideration
including the following items:

. An evaluation of the liquefaction potential and dynamic settlement of the on-site granular
materials.

. Recommendations for the design of Cast-In-Drilled-Hole (CIDH) pile foundation
systems for the bents including axial resistance, lateral resistance parameters, and
settlement estimates.

. Recommendations for the design of footing foundations for the abutments including
allowable bearing pressures and settlement estimates.

. An evaluation of the corrosion potential of the on-site soils to buried concrete.

e Preparation of this report, including conclusions, and geotechnical recommendations for the
design and construction of the proposed project.
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3. PROPOSED DEVELOPMENT AND SITE DESCRIPTION

The existing Dola Ditch Bridge is located in the county of San Bernardino on Route 66 (a.k.a
National Trails Highway), approximately 11.3 miles south of 1-40, 7.9 miles east of the city of
Amboy, and approximately 2.1 miles east of the intersection with Kelbaker Road. The bridge
spans from Station 13+09.44 to Station 13+68.10, i.e., is about 60 feet long. The bridge is
constructed of timber and was completed in 2017. The approximate location of the project is
shown on Figure 1.

The proposed concrete bridge will replace the existing timber bridge and will match the existing
skew angle of 30 degrees and effective roadway width of 30 feet (total width of 34 feet). The new
bridge will be 100 feet long (from Station 12+68.44 to Station 13+68.44) as it will extend the
existing bridge about 40 feet to the west. The replacement bridge will consist of 3 spans, which
from west to east will be 33.5, 33, and 33.5 feet long, respectively. The abutments will be
supported on concrete footings about 10 feet wide by 41.3 feet long, and the 2 bents will be
supported on a single row of 6 CIDH piles 24 inches in diameter spaced 6.5 feet on-center. The
2(H):1(V) abutment slopes will be protected from scour with a riprap revetment extending below
the streambed. The new bridge grading will include westward widening of the Dola Ditch as well
as excavations for the construction of the abutment foundations and the riprap revetment.
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4. FIELD EXPLORATION AND LABORATORY TESTING
4.1. Field Exploration

The subsurface soil and groundwater conditions at the site were explored on May 19, 2014, and
March 20, 2015 and included drilling, logging, and sampling of 3 hollow stem auger borings
designated as B-1, B-2, and B-3 (see Figure 2 — Boring Location Map). This exploration was
performed for the design of the existing timber bridge, but the collected data and findings are
directly applicable to the design of the proposed concrete bridge.

The borings were excavated using a limited access truck-mounted CME 75 drill rig equipped with
an 8-inch diameter hollow stem auger. Soil borings B-1 and B-3 were excavated to a depth of
approximately 51.5 feet. Effective refusal was met at B-2 at a depth of approximately 43 feet
where presence of cobbles prevented further advancement.

Both driven ring-type and bulk samples were retrieved at selected depths during drilling. The
driven samples were collected utilizing a 2.5-inch-outside diameter California-type sampler driven
by a 140-pound automatic trip hammer with a drop of 30 inches. Standard Penetration Testing
(SPT) was also performed using the same hammer and drop in general accordance with
ASTM D1586. The hammer efficiency was estimated from AASHTO (2012) Section 10.4.6.2.4
to be about 75 percent.

The soil borings were surface-logged by a California Professional Geologist, who also prepared
the recovered samples for subsequent reference and laboratory testing. At the completion of
drilling, the borings were backfilled with tamped soil cuttings. The soil boring logs are presented
in Appendix A.

4.2. Laboratory Testing

Laboratory tests were performed on selected samples recovered from the boring to aid in the
classification of soils and to evaluate pertinent engineering properties of the foundation soils. The
following tests were performed:

In-situ Moisture Content and Dry Density, ASTM D2937;
Percent Passing #200 Sieve, ASTM D1140;

Grain Size Distribution, ASTM D422;

Atterberg Limits, ASTM D4318;

Direct Shear Strength, ASTM D3080;

Water Soluble Sulfate Content, CTM 417.

Testing was performed in general accordance with the referenced ASTM Standards, UBC, and
California Test Methods. Results of all laboratory tests are presented in Appendix B. For
convenient referral to the soil profile, selected laboratory results, including moisture and density
determinations, have also been included on the boring logs in Appendix A.
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5. GEOLOGIC CONDITIONS
5.1.  Regional Geology

Regionally the subject site is located within the eastern Mojave Desert portion of San Bernardino
County, California. This region is known as the Mojave Desert Geomorphic Province (MDGP),
which is characterized by a series of structural and topographic basins bounded by relatively linear
mountain ranges. The MDGP exists throughout eastern and southeastern California, Nevada, and
western to southern Arizona. The alternating mountains and valley topography primarily resulted
from extensional (pulling apart) tectonics that occurred during the Miocene (5.3 to 23 million years
ago). Most of the valleys within the MDGP are truly basins collecting sediments eroded from the
local mountain ranges. Streams remain trapped within the MDGP basins and do not terminate to
the Pacific Ocean and/or Gulf of California (Sea of Cortez). All surface water flow and
groundwater flow within basin drainages remains within the hydraulically closed basins,
eventually flowing to playas at the lowest elevations, creating dry lakes where flows gather,
become saline, and evaporate. Bristol Lake, located 5 miles southwest of the subject site, is the
nearest closed basin.

Based on the regional mapping published by the USGS (Bedford and Miller, 2010), the subject
site is mostly covered by surficial Quaternary younger alluvial fan deposits (Qyag) that rest on late
to middle Pleistocene intermediate alluvial fan deposits (Qia). The surficial materials are typically
made up of loose to moderately dense poorly to well graded sand and gravel clasts derived from
granitic sources that have been weathered to grus and have been eroded from the surrounding
mountains and deposited on a centennial to millennial basis. The late to middle Pleistocene
sediments generally consist of dense well to poorly graded sands, gravels, and cobbles
characterized by surfaces abandoned for tens of thousands of years. These Quaternary sediments
rest on Tertiary volcanic and fanglomerate units and Archean to Jurassic granitic and metamorphic
rocks. A geologic map with description of the main surficial geologic units within the subject site
is shown on Figure 3 — Regional Geology Map.

5.2.  Site Specific Geology

The site geology is characterized by surficial younger alluvial deposits. Locally, these fan deposits
are sub-classified by their age of deposition and predominance of clay, silt, sand, and gravels.
Based upon the findings from our subsurface investigation, the project site at the bridge abutments
is mantled by artificial fill soils (af). Beneath the artificial fill, younger alluvial (Qy) soils of sand
and gravel, were encountered to the base of the explorations. Within the ditch area beneath the
bridge, active alluvium (Qa) soils of loose channelized sand deposits were encountered.
Generalized descriptions of the encountered units are provided below. Detailed descriptions of
the encountered soil conditions are presented on the boring logs in Appendix A.

5.3. Fill
Artificial embankment road fill (af) associated with Route 66 roadway and bridge embankments

was encountered in the 2 roadway borings (B-1 and B-2) to depths ranging from 6 to 7 feet. The
fills consisted of light brown to brown, medium dense to dense poorly graded sands to poorly
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graded sands with silt and gravels that were typically dry. In boring B-1 cobbles up to 4 inches
were encountered in the upper 2 feet.

5.4. Active Alluvium

Active alluvial deposits were encountered in stream ditch area below the bridge (boring B-3) to a
depth of 5 feet. These soils consisted of light yellowish brown, medium dense well graded sands.
In boring B-3 gravel and cobbles were encountered to a depth of 2 feet. These soils were observed
to be damp, due to previous week’s winter storm.

5.5. Younger Alluvium

Younger alluvial soils were encountered below the fill soils and active alluvial soils. They
typically consisted of medium dense to very dense silty sand to sands, poorly graded sand with silt
and gravel, and silty gravel with sand. The soils were typically pale brown to light brown to
yellowish brown in color. These younger alluvial soils extended to the total depth of the
exploratory borings. In boring B-2 a cobble zone was encountered at a depth between 32 and
43 feet and effective refusal on cobbles occurred at a depth of 43 feet.

5.6. Groundwater

Mapping by the State of California and Cadiz Groundwater Modeling and Impact Analysis,
prepared by Geoscience, 2011, indicates that the groundwater level near the site is estimated to be
deeper than 700 feet. Groundwater was not encountered in any of the borings undertaken in this
exploration. It should be noted that groundwater levels may fluctuate due to seasonal variations,
rainfall, or other factors. Evaluation of such factors is beyond the scope of our services.
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6. ENGINEERING SEISMOLOGY
6.1. General Seismic Setting

The Southern California region is known to be seismically active. Earthquakes occurring within
approximately 60 miles of the site are generally capable of generating ground shaking of
engineering significance to the proposed construction. The project area is located in the general
proximity of several holocene-active faults, as shown on Figure 4 — Regional Fault Map.
Holocene-active faults are defined as those that have experienced surface displacement within
Holocene period (approximately the last 11,700 years).

The project site is located in eastern margin of the Eastern California Shear Zone, a broad
seismically active region dominated by northwest trending right-lateral strike-slip faulting.
Several named fault zones showing evidence of Quaternary movement have been identified and
are illustrated on the generalized fault map on Figure 5 — Quaternary Faults and Earthquake
Epicenter Map. Superimposed on this map are recorded earthquake epicenters recorded by the
USGS between 1900 and 2023. The closest faults to the subject site mapped by the CGS are the
South Bristol Mountains fault and the Broadwell Lake fault. These faults are located
approximately 5 and 17 miles northwest of the subject site, respectively. However, neither of these
faults is considered to be active.

Very few earthquake epicenters have been recorded in the immediate area of the subject site. A
large amount of seismic activity and associated events with their epicenters have been recorded
west of the project site at a distance of about 35 miles, as shown in Figure 5. There have been
5 notable historic earthquakes of significance to the site as listed in Table 1. The most notable
historic earthquakes occurred in 1992 (Landers earthquake) and 1999 (Hector Mine earthquake).
The Landers earthquake is considered one of the 4 largest earthquakes to have occurred in Southern
California in the past century.

Table 1
Significant Historical Earthquakes

) Approximate Distance from
Year | Date Location Mag. Epicenter Location EQ Name Site
1999 | 16-Oct | Hector Mine 7.1 34.59°N, -116.27°W | Hector Mine | 37.9 miles W
1992 | 28-Jun | Big Bear 6.5 34.17°N, -116.83°W | Big Bear 75.1 miles SW
1992 | 29-Jun | Landers Region 7.3 34.21°N, -116.44°W | Landers 53.1 miles SW
1992 | 23-Apr | Joshua Tree 6.2 33.96°N, -116.32°W | Joshua Tree | 56.6 miles SW
1947 | 10-Apr | Newberry Springs 6.5 34.98°N -116.55°W | 1947 Manix | 60.6 miles NW
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6.2. Seismic Hazards and Potential for Surface Fault Rupture

The engineering seismology study for the subject site included reviewing local and regional fault
maps and the review of historical earthquake data. Specifically, the following engineering
seismology issues were addressed:

6.2.1. Seismic Hazard Zones

Maps of seismic hazard zones are issued by the California Geological Survey (CGS, formerly
California Department of Conservation, Division of Mines and Geology (CDMG)) in accordance
with the Seismic Hazards Mapping Act enacted in April 1997. The intent of the Seismic Hazards
Mapping Act is to provide for a statewide seismic hazard mapping and technical advisory program
to assist cities and counties in developing compliance requirements to protect the public health and
safety from the effects of strong ground shaking, liquefaction, landslides, or other ground failure
and other seismic hazards caused by earthquakes.

Based on the review of available Maps of Seismic Hazard Zones in the State of California
developed by the State of  California Department of  Conservation
(https://maps.conservation.ca.gov/cgs/EQZApp/app/), the proposed development is located in an
area that has not yet been mapped for susceptibility to the hazard of liquefaction or earthquake-
induced landslides.

6.2.2. Surface Fault Rupture

Official Maps of Earthquake Fault Zones were reviewed to evaluate the location of the project site
relative to active fault zones. Earthquake Fault Zones (known as Special Studies Zones prior to
1994) have been established in accordance with the Alquist-Priolo Special Studies Zones Act
enacted in 1972. The Act directs the State Geologist to delineate the regulatory zones that
encompass surface traces of active faults that have a potential for future surface fault rupture. The
purpose of the Alquist-Priolo Act is to regulate development near active faults in order to mitigate
the hazard of surface fault rupture.

Based on a review of Fault Maps from the Department of Conservation
(https://maps.conservation.ca.gov/cgs/EQZApp/app/) the site is not located within a designated
Earthquake Fault Zone for fault surface rupture hazard. The closest Earthquake Fault Zones with
surface rupture hazard to the subject site mapped by the CGS are the Lavic Lake Fault Zone and
the Pisgah-Bullion Fault Zone. These fault zones are both found at approximately 35 miles west
and southwest of the subject site, respectively.

Surface traces of active or potentially active faults are not known to pass directly through or
towards the site. Neither our field exploration nor literature review disclosed an active fault trace
projecting to the ground surface in the project area. Therefore, the potential for surface rupture
due to faulting occurring beneath the site during the design life of the proposed development is
considered low.
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6.2.3. Seismogenic Sources

The principal seismic hazard at the subject site is the potential for ground shaking associated with
large earthquakes on distant faults. Of these, the most important is the San Andreas Fault Zone,
an active fault of regional significance located approximately 70 miles southwest of the subject
site.

In addition to the San Andreas Fault Zone, other regional fault zones that have been active in
Holocene time include the Lavic Lake Fault Zone and the Pisgah-Bullion Fault Zone (mentioned
above) and the Bullion Mountain and Calico-Hidalgo Fault Zones. The latter 2 fault zones are
located approximately 33 and 40 miles west of the project area, respectively. The maximum
earthquake magnitudes on these faults are estimated to be similar or slightly higher than those on
the San Andreas Mojave Fault Zone (My 7.1). However, the recurrence interval of large
earthquakes in the Eastern California Shear Zone is considered to be on the order of thousands of
years. Therefore, the potential for a seismic event along these faults during the design life of the
project is considered to be low.

The Ludlow Fault Zone is located approximately 25 miles west of the project area. The Ludlow
Fault Zone has displaced alluvium as young as late Pleistocene but not Holocene. As shown in
Figure 4, the Ludlow, Sheephole and Cleghorn Lakes and Cleghorn Pass Fault Zones appear to be
associated with a relatively high amount of micro-seismic activity, however, none of these fault
zones are classified as active, and none trend toward the subject site.

6.3. Design Acceleration Response Spectrum

Per Caltrans Seismic Design Criteria (Version 2, 2019), the Design Acceleration Response
Spectrum (ARS) is defined as a probabilistic spectrum developed for ground motions with a
probability of exceedance of 5 percent in 50 years (or 975-year return period). The design ARS
was developed using the Caltrans ARS online tool v.3.1.0 (https://arsonline.dot.ca.gov/) using the
following parameters:

° Site coordinates for the Dola Ditch bridge of N34.5608°, W-115.6062°;

o Site Class D based on a shear wave velocity of 310 m/s. This shear wave velocity was
estimated based on the correlation with Standard Penetration Test (SPT) blowcounts
presented in a 2010 UCLA study, and included in the Caltrans Geotechnical Manual, Design
Acceleration Response Spectrum” (Caltrans, January 2021). Since there was no information
available beyond the maximum depth of exploration, the characteristic value of Vs3o for the
upper 100 feet (30 meters) was computed by extrapolation using the David and Boore (2004)
formula, included in the same document. It is noted that the blowcounts at the maximum
depth of exploration (50 feet) indicate the presence of dense to very dense sands. It is
possible that the likely denser soils below the depth could result in changing the site from
Site Class D to Class C. However, since the investigation for this study did not extend to
such depths, Site Class D was conservatively assumed in the analyses.
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. No adjustments were made for near fault-factors since the bridge is located more than
10 miles from t any active faults in the area; no directivity adjustments were applied either
as there are no near active faults or active faults that project towards the site;

e  Basin amplification factors were not applied since the Dola Ditch basin is expected to be less
than 1.9 miles deep, which is the minimum depth to bedrock considered to apply basin
factors.

Figure 6 — Design ARS, presents the developed design ARS. The tabulated values of the
recommended Design ARS are summarized in Table 2.

ARS Online V3.01 SDC V2.0

Period (sec)

Figure 6. Design ARS
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Table 2
Tabulated Values for Design ARS
Period Spectral Acceleration
= RotDso
(2)
0.01 0.25
0.1 0.47
0.2 0.63
0.3 0.64
0.5 0.55
0.75 0.42
1 0.32
2 0.16
3 0.1
4 0.07
5 0.06

6.4. Liquefaction Potential and Seismically Induced Settlement

Liquefaction and the associated loss of strength can be caused by ground shaking during
earthquakes. Research and historical data indicate that loose, relatively clean granular soils and
low plasticity silts are susceptible to liquefaction and dynamic settlement whereas the stability of
the majority of clayey silts, silty clays and clays is not typically adversely affected by ground
shaking. Liquefaction is generally known to occur in saturated or near-saturated cohesionless soils
at depths shallower than about 50 feet.

6.4.1. Soil Description

Evaluation of liquefaction potential for the on-site materials was performed based on soil
stratigraphy encountered in our field explorations and isolated lenses of soils susceptible to
liquefaction were identified in all 3 of the exploratory borings generally between the depths of
approximately 5 to 25 feet. The materials consisted of medium dense sands with SPT uncorrected
blowcounts ranging from 19 to 25 per foot. However, when these blowcounts were corrected for
hammer energy efficiency, the blowcounts fall above or right at the limit where liquefaction is not
considered to be an issue per AASHTO (2017) Section 10.5.4.2 when soils with corrected
blowcounts greater than 25 blows per foot are not considered to be susceptible to liquefaction.

6.4.2. Groundwater Level

Mapping by the State of California and Cadiz Groundwater Modeling and Impact Analysis,
prepared by Geoscience (2011), indicates that the groundwater level near the site is estimated to
be deeper than 700 feet. Groundwater was not encountered in any of the borings undertaken in
this exploration. AASHTO (2017) considers that if the groundwater level is anticipated to be
deeper than 50 feet the site is not susceptible to liquefaction.
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6.4.3. Seismic Demand for Liquefaction and Dynamic Settlement Analyses

The seismic demand to evaluate liquefaction and dynamic settlements is established by ASSHTO
(2017) Section 10.5.4.2 based on ground motions with a 975-year return period (i.e., probability
of exceedance of 5 percent in 50 years). Based on the USGS Seismic Hazard Interactive
Deaggregation website (https://earthquake.usgs.gov/hazards/interactive/) for site coordinates
latitude 34.5608°N and longitude -115.6062°W the RotDso peak ground acceleration (PGA) for
the site was estimated to be approximately 0.25g for a Site Class D (assumed Vs30=310 m/s). This
ground motion corresponds to a predominant earthquake magnitude of My, 6.4 located at a distance
of approximately 11.8 km. These ground motion parameters were used in the dynamic settlement
analyses.

6.4.4. Evaluation of Liquefaction and Loss of Strength Potential

The liquefaction potential was evaluated based on the liquefaction design requirements presented
in AASHTO (2017) Section 10.5.4.2. Liquefaction is not considered a hazard at the site because
the groundwater depth is greater than 50 feet.

It is noted and recognized that the groundwater levels will be affected by occasional seasonal
flooding. However, the likelihood of simultaneous occurrence of a triggering seismic event and
flooding is considered low and thus liquefaction is still not considered a hazard at the site.

Since the liquefaction potential is considered to be negligible, the potential for lateral spreading,
or slope instability caused by flow failure are also considered to be negligible.

6.4.5. Seismically Induced Settlement

Seismically induced settlement can occur in both dry and saturated soils when loose to medium-
dense granular soils undergo volumetric changes during ground shaking. Dynamic settlement can
occur in saturated soils due to liquefaction or in dry soils due to densification of the soil matrix.
As discussed above, the on-site soils are not susceptible to liquefaction, and therefore liquefaction-
induced settlement is not anticipated. The potential for dry dynamic settlement was calculated
using the procedures outlined in the Pradel (1998a and 1998b). Table 3 presents the results of the
dynamic settlement estimates based on the information collected from soil borings B-1
through B-3.

Table 3
Results of Dry Seismic Settlement Analyses
Boring No. Settlemel.lt of Dry Sands
(inches)
B-1
B-2 negligible
B-3
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As shown in Table 3, the combined seismically induced settlement of the on-site soils was
calculated to be negligible. It is our opinion that the seismically induced settlement will not
adversely impact the proposed bridge. The seismically induced settlement analyses are presented
in Appendix C.
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7. DESIGN RECOMMENDATIONS
7.1. General

Based on the results of the field exploration and engineering analyses, it is Tetra Tech’s opinion
that the proposed construction utilizing CIDH piles at the bents and spread footings at the
abutments is feasible from a geotechnical standpoint, provided that the recommendations
contained in this report are incorporated into the design plans and implemented during
construction.

The design recommendations presented below are based on Tetra Tech’s current understanding of
the project. Once the project configuration is finalized and the design is complete, Tetra Tech
should review the plans and specifications to evaluate if the geotechnical design recommendations
have been incorporated as intended.

7.2.  Clearing and Grubbing and Site Preparation

Prior to commencement of the earthwork, the construction area should be cleared of vegetation,
trash, debris, and the existing structures including the existing bridge foundations, deadman and
deadman tierods, and abutment slope protection. Any subterranean installations not to be
preserved should be abandoned per the Geotechnical Engineer’s recommendations and in
accordance with applicable regulations. The existing rock slope protection not interfering with the
proposed construction may remain in place in place.

Disturbed soils at structural and non-structural areas will likely occur after demolition of existing
site improvements. These soils should be overexcavated and recompacted to the total depth of the
disturbed material. The specific type of remediation and associated area limits will need to be
evaluated in the field by the Geotechnical Engineer.

All structural backfill associated with the replacement of overexcavated soils, and all the structural
backfill to be placed in the zone between the abutment foundations/walls and the approach
embankments should have a Sand Equivalent of at least 20, comply with the gradation
requirements presented in Table 4, and be compacted at least the optimum moisture content to at
least 95 percent relative compaction per ASTM D1557. It is anticipated that the existing
embankment materials and native soils can be used in the new construction.

The upper 2.5 foot of soils below finished grade within the width of the travelled way plus 3 feet
on each side should be processed and compacted to at least 95 percent relative compaction.

Structural Backfill GradatioTlall{L;‘l‘lirements (95% compaction)
Sieve Size Percent Passing
3” 100
No. 4 35-100
No. 30 20-100
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Except for materials mentioned above, any other embankment fill including fill placed to achieve
finish grade or subgrade, utility trench backfill, and backfill of the riprap slope protection at the
streambed shall comply with the gradation requirements presented in Table 5 and be compacted at
least the optimum moisture content to at least 90 percent relative compaction per ASTM D1557.

Table 5
Structural Backfill Gradation Requirements (90% compaction)
Sieve Size Percent Passing
3” 100

Excavated on-site soils may be re-used as compacted fill provided they are free of organics,
deleterious materials, debris and particles over 3 inches in largest dimension. Locally, particles
up to 6 inches in largest dimension may be incorporated in the fill soils based on specific approval
and placement recommendations provided by the Geotechnical Engineer during grading.

In the event that any soil materials (including backfill or base course materials) are imported to the
site, such soils should be sampled, tested, and approved by the Geotechnical Engineer prior to
arrival on-site. In general, any soils imported to the site for use as fill should be predominantly
granular and have an Expansion Index less than 20. Additional recommendations for site grading
are provided in the “General Site Grading Recommendations” section of this report.

7.3.  Rock Slope Protection (Riprap Revetment)

The rock slope protective cover to minimize scour problems at the abutments must comply with
the rock gradation requirements and method placement specifications presented in the Caltrans
Standard Specifications (2022) Section 72-2.

7.4. Temporary Slope and Trench Excavations

The on-site soils are not expected to pose unusual excavation difficulties, and therefore,
conventional earth-moving equipment may be used. Localized sloughing/raveling of exposed soil
intervals should be anticipated. All trench excavations should be performed in accordance with
Cal/OSHA regulations. The on-site soils may be considered a Type C soil, as defined by the
current Cal/OSHA soil classification.

Unsurcharged excavations: Sides of temporary, unsurcharged excavations less than 20 feet deep
should be sloped back at an inclination of 1.5(H):1(V) or flatter. Where space for sloped sides is
not available, shoring will be necessary. This office can provide appropriate shoring
recommendations, once the excavation configuration is known.

Surcharge setback recommendations: Stockpiled (excavated) materials should be placed no closer
than 4 feet from the top of the trench. A greater setback may be necessary when considering
surcharge loads such as heavy vehicles, concrete trucks and cranes. Tetra Tech should be advised
of such heavy vehicle loadings so that specific setback requirements can be established for the
used equipment. Alternatively, a shoring system may be designed to allow reduction in the setback
distance.
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7.5. Embankment Slope Stability

The stability of the side slopes of the embankment was evaluated based on the proposed
configuration of a 2(H):1(V) slope and a maximum slope height of 7 feet. The soil properties for
the embankment include an angle of friction of 34°, cohesion of 50 psf'and a unit weight of 120 pcf.
The static Factor of Safety was computed as 2.2 for dry conditions and 2.8 for submerged
conditions.

7.6.  Scour Evaluation

Scour is the process of erosion of the streambed or bank material due to flowing water. The total
scour to be expected at a bridge location is the sum of long-term degradation, contraction scour,
and local scour.

Aggradation and degradation are long-term streambed elevation changes due to natural or man-
induced causes which can affect the reach of the river where the bridge is located. Aggradation
involves the process of deposition of material eroded from the channel or watershed upstream of
the bridge, and it is not considered a component of total scour. Degradation involves erosion of
the streambed over relatively long reaches due to a deficit in sediment supply from upstream and
contributes to total scour. For this bridge the degradation scour has been assumed to be negligible
per County of San Bernardino.

Contraction scour is a lowering of the streambed across all or most of the channel width at the
bridge due to contraction of the flow and the associated increase in flow velocity.

Local scour involves removal of material from around piers and abutments due to acceleration of
flow and resulting vortices created by obstructions to the flow.

The evaluation of the contraction scour and the local scour was performed by the County of San
Bernardino and the provided results are summarized in Table 6.

Table 6
Scour Analysis
.. Contraction Scour Local Scour Total Scour!
Limit State
(feet) (feet) (feet)
Strength (construction)
(100-year flood) 19 4.6 6.5
Service
(100-year flood) 3.3 1.1 1
Extreme Event |
(100-year flood)? 1.0 2.3 3.3
Extreme Event II
bk Doty 3.3 7.7 11.0
Notes:
! Total scour is the sum of the contraction scour and the local scour for each Limit State.
2 For the extreme event I limit state half of the total scour is to be considered in conjunction with the earthquake loads.
3 Per AASHTO (2017) Section 3.4.1, the case of check floods should not be combined with other loadings
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7.7. Bent CIDH Pile Foundations

The bents for the proposed bridge may be supported on 24-inch-diameter CIDH piles. The
foundation design data and CIDH pile loads as provided by the structural engineer are presented
in Tables 7 and 8.

Table 7
24-inch CIDH Pile Design Data
Permissible Settlement under Service Load ... 1 inch
No. of Piles per Support... 6

Elevation Pile Cap Size
Support No. (feet) (feet)
Finished Grade | Bottom of Cap Cut-Off B L
Pier 2 8753
869.50 862.50 4 39.26
Pier 3 875.15
Table 8
Pile Design Factored Loads in kips
Service-I Limit State Strength Fimit SO Extreme Event Limit State
(Controlling Group)
Support Total Permanent . . . q
No. Load Load Compression Tension Compression Tension
Per Support/ Per Support /

Per Support

Max. per pile Max. per pile

Pier 2 701/ 120 374 1,066 / 198

Not applicable
Pier 3 684 /117 370 1,050/ 195

7.7.1. Static Axial Capacity

The considered foundations at each bent include a single row of 6 CIDH piles spaced 3.25 pile
diameters on-center. The static axial capacity of CIDH piles was estimated based on SPT N values
using the beta method outlined in Section 10.3 of FWHA GEC 010 (2010).

Pile tip elevations were calculated for the required pile capacity at the bents. For each Limit State,
the soil above the scour depth was assumed to be completely removed and the groundwater was
assumed to be at the streambed elevation. The upper 10 feet of soil below the finished grade was
conservatively assumed to be composed of recompacted native soils. Copies of pile capacities
calculations including the utilized strength parameters used for each Limit State are provided in
Appendix D.
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Table 9A
Design CIDH Pile Tip Elevations
Service-I c Required Factored Nominal Resistance
Support Pile Cut-off Limit State Total (kips) Pile Tip Elevations
Location Type Elev. Load per Support Permissible Strength/ Extreme Event (f)
(ft) (kips) Settlement Construction
(inches) Cal b1 a2 b2
Total Permanent @ 0:3"7 Tension Comp Tension Design Specified
¥ 4 =0.7 =1.0 =1.0
bqp=0.5) (¢=0.7) (¢=1.0) (¢=1.0)
803.5 (al)
. - (b1)
Pier 2 701 374 198 - - 839.5 (c) 801.5
24-inch 830 (d)
CIDH 862.5 1 - 804.5 (al)
Pier 3 684 370 195 - - - (b1) 802.5
839.5 (¢) ’
830 (d)

Notes:
1. Design tip elevations are controlled by: (al) compression (Strength Limit), (b1) Tension (Strength Limit), (a2) Compression (Extreme Event), (b2) Tension
Extreme Event, (c) Settlement, (d) Lateral Load
2. The specified tip elevation shall not be raised. Per Caltrans Geotechnical Manual (2021) the specified tip elevation should be lowered a minimum of 2 feet
below the calculated bottom of the side resistance zone to account for limitations in the pile integrity testing methods. Thus, the specified tip elevations
are 2 feet lower than the controlling tip elevations.
3. Design tip elevation for Lateral Load is typically provided by SD.
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The design and specified pile tip elevations are presented in Table 9A. Per Caltrans Geotechnical
Manual (2021) the specified tip elevation should be lowered a minimum of 2 feet below the
calculated bottom of the side resistance zone to account for limitations in the pile integrity testing
methods. Thus, the specified tip elevations are 2 feet lower than the controlling tip elevations.
The pile data is also summarized in Table 9B.

The pile capacities and estimated tip elevations consider pile group effects by modifying the axial
capacity of each individual pile by a reduction factor of 0.8 based on the on-center pile spacing of
3 diameters as required by Section 11.4.1.2 of FHWA GEC 010 (2018).

Table 9B
Pile Data Table
Nominal Resistance Pile Tip Elevations
S“I{’II;”” Pile Type ) (ft)
’ Compression Tension Design Specified

803.5 (al)

. - (b1)
Pier 2 320 - 839.5 (c) 801.5

. 830 (d)

24-inch CIDH 8045 (al)

. - (b1)
Pier 3 317 - 839.5 (c) 802.5

830 (d)

7.7.2. p-y Curve Soil Parameters

Table 10 presents the recommended soil parameters to be used with LPile software for the analysis
and design of laterally loaded piles. The provided parameters are conservatively estimated
assuming that the soils are fully saturated.

As indicated in Note 3 in Table 10, scour and soil disturbance effects may be modeled in LPile by
specifying a near-zero p-multiplier (i.e., 10°) which effectively eliminates any soil lateral
resistance, and by specifying a negligible unit weight (i.e., 10 pcf) so that the soils within the
scour/disturbance interval do not provide any overburden surcharge to the soils below.

The presented parameters and elevations are deemed applicable for both bent locations. It is
recognized that the parameters are based on investigation carried out within the within the existing
streambed while the new Bent #2 will be located farther west in the area of the existing west
abutment where the soils could be possibly less impacted by the flood flows. However, in the
absence of appropriate data the presented parameters are deemed appropriately conservative.
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Table 10
p-y Curve Parameters for LPile Analyses !
Effective
Elevation® Depth () k . e s
(ft) (ft) (deg) (pci) Unit Weight p-multiplier
(pef)
0-2
869.5—867.5 | (near surface 33 60 1006 1006
disturbance zone)
867.5 —858.5 2-11 33 60 58
858.5-853.5 11-16 38 120 50.1
853.5 -848.5 16 —21 39 140 58
1
848.5 -843.5 21-26 38 120
48.3
843.5 -838.5 26 —31 34 70
838.5-819.5 31-50 37 105 51.8
Notes:
I API Sand soil model to be used for all layers
2 Ground surface (i.e., finished grade / streambed) elevation of 869.50 feet provided by Dokken
3. Within the 2-foot disturbance depth and the scour depth for each Limit State use an effective unit weight of
10" pcf and a p-multiplier of 10°

The parameters provided in Table 10 are for a single pile subjected to lateral load. Since closely
spaced piles are considered, the lateral load capacity should be reduced to consider the pile group
interaction as discussed below.

For lateral load parallel to the pile bent row, there would be a reduction of the lateral load capacity
if the center-to-center spacing between piles is less than 8 times the diameter (D) of a single pile.
The p-multipliers presented in Table 11a are recommended by Caltrans California Amendments
to AASHTO LRFD Bridge Design Specifications (2022), Section 10.7.2.4. These p-multipliers
for the leading pile row, 2", and 3 and subsequent pile rows, should be used in by multiplying
the p-multipliers provided in Table 10.

Table 11a
Pile p-multipliers for Closely Spaced Piles
Static Loading Parallel with the Pile Row

Pile Center to Center spacing p-multiplier
(in the direction of loading) Row 1 S Row 3 and higher
2D 0.60 0.35 0.25
3D 0.75 0.55 0.40
5D 1.00 0.85 0.70
’D 1.0 1.0 0.90
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For lateral load is normal (perpendicular) to the pile row, there would be a reduction of the lateral
load capacity if the center-to-center spacing between piles is less than 4 times the diameter of a
single pile. The p-multipliers presented in Table 11b are recommended by Caltrans California
Amendments to AASHTO LRFD Bridge Design Specifications (2022), Section 10.7.2.4. These
p-multipliers should be used by multiplying the p-multipliers provided in Table 10.

Table 11b
Pile p-multipliers for Closely Spaced Piles
Static Loading Perpendicular to the Pile Row
Pile Center to Center spacing
(in the direction perpendicular to the loading)

p-multiplier

25D 0.8
3D 0.9
4D 1.0

Under cyclic conditions (earthquake loading), FHWA-NHI-11-032 (2011) Section 10.6.4
recommends for lateral load parallel to a pile row p-multipliers as shown in Table 11c. These
p-multipliers should be used by multiplying these p-multipliers with the scour/disturbance zone
p-multipliers listed in Table 10. The p-multipliers provided in Table 11a should not be used
because the shading effect is already included in the cyclic p-multipliers.

Table 11¢

Pile p-multipliers for Closely Spaced Piles

Cyclic Loading Parallel with the Pile Row

Pile Center to Center spacing
(in the direction of loading)

p-multiplier

3D 0.5
4D 0.7
5D 0.9

7.7.3. Pile Construction Recommendations

The performance and capacities of CIDH piles can be significantly influenced by the used
construction methods and procedures. Construction methods that create large zones of disturbance
around the drilled pile boreholes can lead to lower-than-expected skin friction and/or lateral
support. Therefore, it is recommended that an experienced contractor be retained for installation
of the CIDH piles.

The pile construction will include the drilling of 24-inch-diameter boreholes. It is anticipated that

conventional drilling equipment can be used considering that the exploratory borings were
previously excavated with a regular hollow stem auger without excessive effort. It is expected that
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groundwater will likely not be encountered as long as the drilling is performed during the dry
season and therefore, it is not expected to impact the drilling progress. However, it is expected
that some zones of coarse-grained materials may cave during drilling. Consequently, the
Contractor should be prepared to address and minimize the impact of such adverse conditions.
Since the CIDH axial pile capacity relies on the end bearing, it will be necessary for the Contractor
to remove any disturbed materials from the bottom of the pile hole.

The CIDH piles should be checked for alignment and plumbness. The amount of acceptable
misalignment of a pile is approximately 2 to 3 inches from the exact location and it is usually
acceptable to be out of plumb 1 inch over 10 feet of the length of the pile.

Tremie method of concrete placement should be used so that the concrete delivery begins at the
bottom of the hole and is always below the rising level of concrete so that all water and/or drilling
fluid is removed from the boring. The concrete should be first placed to develop a minimum head
of 5 feet of concrete above the bottom of the tremie and then the tremie pipe can be withdrawn in
step with the placement of concrete, always maintaining a head of concrete of at least 5 feet above
the delivery point. If casing is used, the pipe should be pulled by keeping a positive concrete head
above the bottom of the casing. The concrete should not be allowed to fall freely more than 5 feet
and to prevent concrete from striking the walls of the borehole possibly causing caving and
contamination of the concrete with sloughed material. Concrete should be placed and vibrated
throughout the full length of the pile so that voids in pile concrete are minimized. The pile drilling,
the steel cage installation, and the concrete pour should be completed within the same day, that is,
pile excavations should not be left open overnight.

7.8.  Abutment Footing Foundations

At the abutments the bridge will be supported on an abutment wall supported on buried concrete
pad footing. The abutment design configuration data are provided in Table 12.

Table 12
Abutment Foundation Design Data

Finished Grade Bottom of Footing Foot1ng(f]3:g1ens10n Se tlt)lzlr.rl:::lli:llll):neder
Support No. Elevation Elevation Service Load
(feet) (feet) B L (inch)

Abut 1

(west) 875

860 10 41.7 1
Abut 4 869 5
(east) )

The anticipated loads on the abutment foundations provided by Dokken are summarized in
Tables 13a through 13d, and the foundation bearing pressures are provided in Table 14.
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Table 13a
Abutment Service I Limit State Loads
Total Loads
ProraL ProraL
Mx My Vx Vy
S t No. G Net . . . .
upport o (kl;;Z; (ki;s) (kips-ft) (kips-ft) (kips) (kips)
Abut 1 1,325 807 956 0 0 458
Abut 4 1,269 840 711 0 0 451
Table 13b
Abutment Service I Limit State Loads
Permanent Loads
PPERMANENT
Mx My Vx Vy
Support No. Net . . . .
(kips) (kips-ft) (kips-ft) (kips) (kips)
Abut 1 663 117 0 0 428
Abut 4 696 112 0 0 410
Table 13¢
Abutment Strength, Construction Limit State Loads
ProraL
Mx My Vx Vy
Support No. Gross . q 5 q
(kips) (kips-ft) (kips-ft) (kips) (kips)
Abut 1 1,770 1,364 0 0 639
Abut 4 1,688 1,035 0 0 631
Table 13d
Abutment Extreme Event Limit State Loads
ProraL
Mx My Vx Vy
Support No. Gross . . . .
(kips) (kips-ft) (kips-ft) (kips) (kips)
Abut 1
Not applicable
Abut 4

23

TETRATECH



Contracts - Andrew Truong
Stamp


San Bernardino County
Foundation Report — Dola Ditch Bridge

Project No. coSB 23-03E
November 22, 2023

Table 14
Abutment Bearing Stresses
Service Limit State Strength Limit State Extreme Event Limit State
Support No. B’ Bearing B’ Bearing B’ Bearing
(feet) Stress (feet) Stress (feet) Stress
(ksf) (ksf) (ksf)
Abut 1 8.8 4.1 8.7 5.6
Not applicable
Abut 4 8.9 4.0 8.8 53

B’ — Effective Width

7.8.1. Bearing Capacity

The foundation design recommendations for the footings at the abutments are provided in
Table 15. It is assumed the rock slope protection remains in place during the design storm event
and so no scour will take place at the abutments. Furthermore, it is assumed that the soils are fully

saturated.
Table 15
Abutment Foundation Design Recommendations
Extreme
Footing Size Service ?”.e ngth EYeI.lt
. . Limit State Limit
(feet) . o Limit State _
. Minimum (pb=0.45) State
Footing . Total _
Footing .. (9b=1.0)
Support Bottom Permissible
. A Embedment Factored Factored
Location Elevation Settlement ..
(feet) Depth (inches) Permissible Gross Gross
(feet) Net Contact Nominal Nominal
B L . .
Pressure Bearing Bearing
(ksf) Resistance Resistance
(ksf) (ksf)
4.1 10
Abut 1 (B’ =8.8 feet) | (B'=8.7 feet)|  Not
10 41.7 860 9.5 1 )
Abut 4 4.0 10 applicable
(B’=8.9 feet) (B’=8.8 feet)

Additional geotechnical design parameters for the abutment footings are provided in Table 16.
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Table 16
Additional Design Parameters
Abutment Footings
Allowable

e (.44 mass concrete on soil
e (.32 formed concrete on soil

Allowable
Lateral Passive Resistance
(incorporates e, = 0.5)

Allowable resistance due to friction at the base and lateral passive resistance.

Combined Lateral Resistance

transient wind or seismic loading

7.8.2. Lateral Pressures on Abutment and Wing Walls

The space behind the abutment/wing walls will be backfilled with engineered fill. The following
lateral loads need to be considered for both the abutment walls and the wing walls:

e Geostatic loads after backfill placement;

e Surcharge loads due to embankment and pavement placed above the top of the abutment/wing
wall;

e Traffic loads; and,

e Seismically induced loads.

These loads are to be applied to the abutment and wing walls between the bottom of the footing
and the top of the wall and be factored by appropriate loading factors for each Limit State.

For the design it is assumed that the embankment fill behind the abutment and wing walls is
saturated but no pore pressures develop behind the wall as the design should include a backdrain
system consisting of a geocomposite drain connected to a collector pipe to convey the water to a
proper outlet. If drainage behind the abutment/wing walls cannot be provided, the walls should be
designed to account for full hydrostatic pressure in addition to all the other lateral earth pressures
calculated based on buoyant unit weights. The individual lateral loading components should be
computed as indicated in the following sections. These loads need to be considered with the
appropriate load factors for the different Limit States as indicated in Table 17 per AASHTO (2017)
Section 3.4.
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Table 17
Factored Load Combinations Involving Earth Loads
Load Combination
Limit State EH;, EH,, ES L EQ

Strength I Yoen®EH2 + ypes *ES 1.75-LS -
Strength 11 Yoen*EH> + vpes *ES 1.35-LS -
Strength 111 Yper*EHo + vpes *ES - -
Strength 1I\Y YpEH'EHz + YpES *ES - -
Strength A\Y ’YpEH'EHz + YpES *ES 1.35-LS -
Extreme Event I Yoer*EHo + vpEs *ES 0.5-LS 1.0-EQ
Extreme Event 11 Yoer*EHo + vpEs *ES 0.5-LS -
Service | 1.0sEH.>+ 1.0°ES 1.0-LS -
Service 11 1.0sEH>+ 1.0°ES 1.30-LS -
Service III 1.0¢EH,+ 1.0<ES 0.80-LS -
Service IV 1.0sEH.>+ 1.0°ES - -
Fatigue I - 1.50-LS -
Fatigue II - 0.75-LS -
Where:

EH, is the horizontal Earth Pressure after backfill placement

ES is the Earth Surcharge

LS is the Live Load Surcharge due to vehicular traffic

EQ is the Earthquake Seismic Increment

vpen is the limit state coefficient and has a maximum value of 1.35 and a minimum of 0.90

YpEs 18 the limit state coefficient has a maximum value of 1.5 and a minimum of 0.75

This Table only presents the load components and factors applicable to earth loads. Other loads and

load combinations must be considered by designer in accordance with AASHTO (2017) Section 3.4.

7.8.2.1. Lateral Geostatic Earth Pressure (EH2)
The walls will be loaded laterally by the backfill as indicated by the expression below:
PTOTALGeostatic =0.5% Kl ¥y * le,v (lbf/ft of wall length)

where: K; ... for wingwalls use active pressure coefficient for the engineered backfill soils
considering a level grade behind the wall of 0.28; for diaphragm abutment walls
use at-rest pressure coefficient for the engineering backfill soils considering a
level grade behind the wall of 0.44;

. unit weight of the embankment soil behind the abutment/wing wall; use 125 pcf;

TN

. abutment/wing wall height above the bottom of footing elevation.
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The lateral earth pressure distribution is triangular as shown in Figure 7 — Loading Diagram of
Geostatic Pressures on Abutment/Wing Wall, and the maximum ordinate for the lateral earth
pressures p; can be determined as follows:

Py = 2PTOTALGeostal:ic
a =
Hy,

= K;yH,,

1
Abutmgnt

j Wal

NOT TO SCALE

Bottom of Footing Elevation

y
v SRS IS S KNS SRS S KNS S

L | 2.

Li pa
Figure 7. Loading Diagram of Geostatic Pressures on Abutment/Wing Wall

7.8.2.2. Lateral Pressure due to the Embankment above Top of Wall (ES)

The total force due to the embankment and pavement section surcharge can be calculated as shown
below:

PTOTAL Embankment — Kl Y HEmbankment Hw (lbf/ft of wall Width)

Where: K, ... for wingwalls use active pressure coefficient for the engineered
embankment fill considering a level grade behind the wall; use 0.28;
for diaphragm abutment walls use at-rest pressure coefficient for the
engineered embankment soils considering a level grade behind the wall,

use 0.44;
v ... unit weight of the embankment soil behind the wall; use 125 pcf;
Hempankment height of the embankment (including pavement section)

above the top of the wall;
H ... wall height above the bottom of footing elevation.

w
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The lateral earth pressure distribution is uniform rectangular as depicted in Figure 8 — Loading
Diagram of Lateral Earth Pressures Induced by the Embankment Surcharge behind the
Abutment/Wing Wall, and the pressure diagram ordinate p, can be determined as follows:

Pa = KiYHembankment

Embankment above abutment wall

Tl Pavement Section _/ % 777777 Bridge Deck
H NSVASSSSSVAU N VANV AN
Embankment NN,
v ONOANNONNONNANNYKAN
=
=
(]
<
E
PTOTALEmbankment %{)
— £
S
0.5H o
_Pa_ ”3
> 2
NOT TO SCALE Bottom of Footing Elevation
—— TR R TR TR

Figure 8. Loading Diagram of Lateral Earth Pressures Induced by the Embankment
Surcharge behind the Abutment/Wing Wall

7.8.2.3. Lateral Pressure due to the Live Load Surcharge (LS)

The total force due to the vehicular traffic loading is determined based on the AASHTO LRFD
Bridge Design Specifications (2017) Section 3.11.6.4 as an equivalent surcharge load. The total
force due to the live load surcharge can be calculated as shown below:

PTOTAL Traf fic = Kl Y HTraffic HW (lbf/ft Ofwall Wldth)

Where: K, ... forwingwalls use active pressure coefficient for the engineered embankment
soils considering a level grade behind the wall, use 0.28;
for diaphragm abutment walls use at-rest pressure coefficient for the
engineering embankment soils considering a level grade behind the wall; use

0.44;
¥ ... unit weight of the embankment soil behind the wall; use 125 pcf;
H 7rqf3c ... equivalent height of soil for vehicular traffic; use 4 feet for loading on
abutment/wing walls perpendicular to traffic and 2 feet for walls parallel
to traffic;
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H . ... wall height above the bottom of footing elevation.

w

The lateral earth pressure distribution is uniform rectangular as depicted in Figure 9 — Loading
Diagram of Lateral Earth Pressures Induced by Traffic Loading, and the pressure diagram ordinate
pa can be determined as follows:

Pa = KlyHTraffic

Hrrraffic ﬂ <L L <L <L L

Pavement Section

&T

M “oesk

= 7y
s

s

s

ProtALtraffic $

——

Retaining wall height

0.5Hw e
Pa
—>

—

NOT TO SCALE Bottom of Footing Elevation
s TR IR IR 7R 7,

A
v

H.=

Figure 9. Loading Diagram of Lateral Earth Pressures Induced by Traffic Loading

7.8.2.4. Lateral Earth Pressure Increment due to Seismic Loading (EQ)

The Mononobe-Okabe (1929, 1926) approach was used to determine the coefficient of active
seismic pressure on the abutment/wing wall and for subsequent calculation of the total (geostatic
+ seismic increment) lateral load. A horizontal seismic coefficient k; of 0.33 was used as
recommended by AASHTO (2017) Section 11.6.5.3 for non-yielding walls. This total lateral load
includes the effects of the seismically induced loading from the wall backfill as well as the
embankment above the top of the abutment/wing wall and can be computed as follows:

PTOTAL SEISMIC = 0.5 7/ Ka” HZ (lbf/ft of wall Wldth)

Where: K, ... total seismic coefficient of active earth pressure for the embankment soils
calculated using the Mononobe-Okabe approach for a horizontal seismic
coefficient of 0.33; use 0.52 for a backfill friction angle of 34° and an interface
angle of friction ¢ of 0°;

.. unit weight of the embankment soil behind the abutment/wing wall; use 125 pcf;

TR

...total height of soil retained above the bottom of the footing
elevation, Hembankmen: + Hyw as depicted in Figure 10.
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The total lateral earth pressure distribution is triangular (similar to Figure 7), and the maximum
ordinate for the lateral earth pressures p, for the seismic case, can be determined as follows:

P = 2 ProraL seismic
. H

Because the net seismic increment load due to the soil retained behind and above the top of the
wall is required for the LRFD procedure rather than the total seismic lateral load, the seismic
increment can be computed by subtracting the active static force from the total lateral seismic force
and redistributing into a uniform rectangular distribution as shown in Figure 10 — Loading
Diagram of Seismic Pressure Increment of Earth Pressure. The net seismic increment force can
be computed as follows:

PSEISMIC increment — 0.5 7/ K;HZ - 05yKaH2 = 15.7 HZ (lbf/ft of wall Wldth)

Where: K, ... coefficient of active earth pressure for the embankment soils; use 0.28

K, ... total seismic coefficient of active earth pressure for the embankment soils
calculated using the Mononobe-Okabe approach for horizontal seismic
coefficient 0.33; use 0.52 for a backfill friction angle of 34° and an interface
angle of friction ¢ of 0°.

The uniform rectangular seismic increment distribution ordinate p, can be determined as follows:

2

= 157H
pa_ " HW

Bridge Deck

NOT TO SCALE /////////// h
7

»
»

A

HEmbankment

4

|4

N

F)SEISMICIncrement

N

Abutment wall height
Retained height

0.5H,,

Pa

A
Hy
H

Bottom of Footing Elevation
h 4 A 4
[T 7R TR 7R TR 7

/e

Figure 10. Loading Diagram of Seismic Pressure Increment of Earth Pressures
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7.8.2.5. Passive Lateral Resistance

The maximum passive force resisting the movement of a diaphragm abutment (dia) in the
longitudinal direction can be computed according to Caltrans Seismic Design Criteria (2019)
Section 6.3 as follows:

_ 5.5%h ;%> )
Phia = Waiq * € 0/45 « 228 ()

14+2.37 hgja
Where:  wyiq.-- abutment width along the skew direction in feet;
haiq --- height of the diaphragm abutment in feet;
0 .. abutment skew angle (degrees);

The abutment stiffness for fill material meeting the requirements of Caltrans Standard
Specifications (2022) can be computed as follows:

Kgia = Waiq * (5.5 * hgiq + 20) * 79745 (kips/inch)

Bridge abutments are only effective in compression. The structural designer will have to consider
the contributions of other structural elements in the longitudinal direction.

The magnitude of the transverse stiffness can be taken into consideration by the structural designer
in accordance with SDC Caltrans (2019) as described in Section 6.3.2.

7.9. Soil Corrosion

Laboratory testing was performed on representative soil samples to determine soluble sulfate
content, pH, minimum resistivity, and chlorides content. Table 18 below presents the results of
the corrosivity testing.

The corrosion potential of the on-site materials to buried concrete and steel was evaluated in
accordance with Caltrans corrosive environment evaluation criteria. Caltrans considers a site to be
corrosive, if at least one of the following conditions exists:

* Chloride content > 500 ppm;
» Soluble sulphate content > 2,000 ppm;
« pH<SS.

Minimum resistivity serves only as an indicator parameter for the possible presence of soluble
salts and thus higher propensity for corrosion.
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Table 18
Corrosivity Results
Mini Soluble Sulfate
. Sample Deoth R tnimum H Content
Location ID ep (oelf:flt.lcv:nt)y P / Sulfate Exposure

CTM 417

B-1 SK-1 0-5 feet 16,200 7.7 6 ppm
B-3 SK-3 0 - 6 feet Not tested Not tested 14 ppm

Observations and laboratory tests indicate that based on the Caltrans’ criteria the soils at the site
are not considered corrosive. The corrosion potential of the on-site soils should be verified during
construction for each encountered soil type. Any imported fill materials should be tested to confirm
that their corrosion potential is not more severe than those assumed herein.
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8. GENERAL SITE GRADING RECOMMENDATIONS

The intent of this section is to provide general information regarding the site grading. Site grading
operations should conform with applicable local building and safety codes and to the rules and
regulations of those governmental agencies having jurisdiction over the subject construction.

The grading contractor is responsible for notifying governmental agencies, as required, and the
Geotechnical Engineer of Record at the start of site cleanup, at the initiation of grading, and any
time that grading operations are resumed after an interruption. Each step of the grading should be
accepted by the Geotechnical Engineer of Record, and where required, should be approved by the
applicable governmental agencies prior to proceeding with subsequent work.

The following site grading recommendations should be regarded as minimal. The site grading
recommendations should be incorporated into the project plans and specifications.

1. Prior to grading, existing vegetation, trash, surface structures and debris should be removed
and disposed off-site at a legal dumpsite. Any existing utility lines, or other subsurface
structures which are not to be utilized, should be removed, destroyed, or abandoned in
compliance with current governmental regulations.

2. Subsequent to cleanup operations, and prior to initial grading, a reasonable search should be
made for subsurface obstructions and/or possible loose fill or detrimental soil types. This
search should be conducted by the contractor, with advice from and under the observation of
a representative of the geotechnical engineer of record.

3. Prior to installation of foundations or any placement of fill, the site should be prepared in
accordance with the recommendations presented in the section “Site Preparation” of this report.
All undocumented fill or disturbed soils within the construction area should be removed and
processed as recommended by the Geotechnical Engineer of Record.

4. The exposed subgrade and/or excavation bottom for the abutment footings should be observed
and approved by the Geotechnical Engineer of Record for conformance with the intent of the
recommendations presented in this report and prior to any further construction or fill
placement. It should be understood that the actual encountered conditions may warrant
excavation and/or subgrade preparation beyond the extent recommended and/or anticipated in

this report.

5. On-site inorganic granular soils that are free of debris or contamination are considered suitable
for placement as compacted fill.

6. Any imported fill material required for backfill or grading should be tested and approved prior
to delivery to the site.

7. Visual observations and field tests should be performed during grading and pile and
foundations construction by the Geotechnical Engineer of Record.
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8. Wherever, in the opinion of the Geotechnical Engineer of Record, an unsatisfactory
geotechnical grading or foundation condition is being created in any area, the work should not
proceed in that area until the condition has been corrected.
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9. DESIGN REVIEW AND CONSTRUCTION MONITORING

Geotechnical review of plans and specifications and participation during construction are an
integral part of the geotechnical design practice. The following sections present our
recommendations relative to the review of construction documents and the monitoring of
construction activities.

9.1. Plans and Specifications

Upon completion, the civil and structural design plans and specifications should be reviewed and
approved by Tetra Tech prior to submittal for issuance of grading and construction permit and
prior to bidding of construction tasks as the geotechnical recommendations may need to be
re-evaluated based on the actual design configuration and loads. This review is necessary to
evaluate whether the recommendations contained in this report have been incorporated into the
project plans and specifications as intended.

9.2. Construction Monitoring

The objective of the construction quality assurance (CQA) is to assist in the construction of the
soils and soils-structure interaction components of the project. Continuous observation of site
excavation, processing and assessment of fill materials, fill placement, foundation installation, and
other site grading operations by the Geotechnical Engineer should be implemented during
construction to allow for evaluation of the geotechnical-related conditions as they are encountered.
This process provides the Geotechnical Engineer with the opportunity to recommend appropriate
revisions as needed.

9.2.1. Grading Observations

The Geotechnical Engineer should observe the excavation, subgrade preparation for foundations,
pavements, and fill placement so that appropriate modifications to the design, extent, or procedure
may be provided, as necessary, should conditions encountered during grading differ from the
design assumptions. The grading observations by the Geotechnical Engineer are also
recommended to assist the Contractor in obtaining the proper moisture content and required degree
of compaction.

9.2.2. Foundation Subgrade Observations

The Geotechnical Engineer should observe and evaluate the presence of satisfactory materials at
the foundation subgrade. The foundations excavations should be observed by the Geotechnical
Engineer to verify if soft or loose soils or other unsatisfactory materials are encountered, and
whether or not such materials should be removed and replaced with compacted fill prior to pouring
the foundation.
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9.2.3. CIDH Pile Installation Observations

The installation of the CIDH piles should be carried out under the continuous observation of the
Geotechnical Engineer to verify the installation configuration, design assumptions and
conformance with the intent of the recommendations contained herein, and to provide additional
recommendations as appropriate.

CIDH pile acceptance testing should also be performed in accordance with California Test 233
(Caltrans, 2005), “Method of Ascertaining the Homogeneity of Concrete in CIDH Piles Using the
Gamma-Gamma Test Method”.

9.2.4. Pavement Construction Observations
Preparation of the pavement subgrade and the placement of base course and pavement sections
should be observed by the Geotechnical Engineer. Careful observation is recommended to

evaluate that the pavement subgrade is uniformly compacted, and the recommended pavement and
base course thicknesses are achieved.
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10. LIMITATIONS

The recommendations and opinions expressed in this report are based on Tetra Tech’s review of
background documents and on information obtained from limited field explorations and the
associated laboratory testing. It should be noted that this study did not evaluate the possible
presence of hazardous materials on any portion of the site.

Due to the limited nature of the field explorations, conditions not observed and described in this
report may be present on the site. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface evaluation and laboratory
testing can be performed upon request. It should be understood that conditions different from
those anticipated in this report may be encountered during construction operations, for example,
the extent of unsuitable soil and the associated additional effort required to mitigate them or a
presence of difficult grading or drilling conditions.

Site conditions, including groundwater level, can change with time as a result of natural processes
or the activities of man at the subject site or at nearby sites. Changes to the applicable laws,
regulations, codes, and standards of practice may occur as a result of government action or the
broadening of knowledge. The findings of this report may, therefore, be invalidated over time, in
part or in whole, by changes over which Tetra Tech has no control. Therefore, this report should
reviewed and recertified if it were to be used for a project design commencing more than 1 year
after the date of issuance of this report.

Tetra Tech’s recommendations for this site are, to a high degree, dependent upon appropriate
quality control of subgrade preparation, fill placement, and foundation construction. Accordingly,
the recommendations are made contingent upon the opportunity for Tetra Tech to observe grading
operations and foundation excavations for the proposed construction. If parties other than Tetra
Tech are engaged to provide such services, such parties are automatically assuming complete
responsibility as the Geotechnical Engineer of Record for the project and are deemed concurring
with the recommendations in this report or are obligated to provide alternative recommendations.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Tetra Tech should be
contacted if the reader requires additional information or has questions regarding the content,
interpretations presented, or completeness of this document. Reliance by others on the data
presented herein or for purposes other than those stated in the text is authorized only if so permitted
in writing by Tetra Tech. It should be understood that such an authorization may incur additional
expenses and charges.

Tetra Tech has endeavored to perform its evaluation using the degree of care and skill ordinarily
exercised under similar circumstances by reputable geotechnical professionals with experience in
this area in similar soil conditions. No other warranty, either expressed or implied, is made as to
the conclusions and recommendations contained in this report.

TETRATECH
37


Contracts - Andrew Truong
Stamp


San Bernardino County Project No. coSB 23-03E
Foundation Report — Dola Ditch Bridge November 22, 2023

11. SELECTED REFERENCES

American Association of State Highway and Transportation Officials, AASHTO, 2017. AASHTO
LRFD Bridge Design Specifications, 8" Edition.

Bedford, D. R., Miller, D. M., and Phelps G. A., 2010, Surficial Geologic Map of the Amboy 30°x60’
Quadrangle, San Bernardino County, CA, USGS.

California Building Standards Commission, 2022 California Building Code, California Code of
Regulations Title 24, Based on the 2021 International Building Code, July 1, 2022.

California Department of Conservation, Division of Mines and Geology, 1998a, Seismic Hazard
Evaluation of the Whittier 7.5-Minute Quadrangle, Los Angeles County, California.

, 1998b, Maps of Known Active Fault Near-Source Zones in California and Adjacent
Portions of Nevada: International Conference of Building Officials, dated February, Scale 1-
in.=4 km.

California Department of Transportation (CALTRANS), 2005. Method of Ascertaining the
Homogeneity of Concrete in Cast-In-Drilled-Hole (CIDH) piles using the gamma-gamma
method. November 2005.

,2008. Foundation Manual, Issued by Offices of Structure Construction, November 2008.

, 2010. Soil and Rock Logging, Classification and Presentation Manual.

, 2011. Trenching and Shoring Manual.

,2012. Memo to Designers 5-12. Earth Retaining Systems Using Ground Anchors. July
2012.8

,2013. Memo to Designers 3-1. Deep Foundations. August 2013.

,2013. Memo to Designers 3-1. Attachment 1. Design Procedures and Examples. August
2013.

, 2014. Memo to Designers 5-5. Design Criteria of Standard Earth Retaining Structures.
April 2014.

, 2019. Seismic Design Criteria, Version 2.0, April 2019.
, 2021. Foundation Reports for Bridges.
, 2021. Design Acceleration Response Spectrum, Caltrans Geotechnical Manual.

, 2021Corrosion Guidelines. Version No. 3.2. May 2021.

TETRATECH
38


Contracts - Andrew Truong
Stamp


San Bernardino County Project No. coSB 23-03E
Foundation Report — Dola Ditch Bridge November 22, 2023

, 2022. Standard Specifications.
, 2022. California Amendments to the AASHTO LRFD Bridge Design Specifications.

California Geological Survey, 2008, Guidelines for Evaluation and Mitigation of Seismic Hazards
in California: Special Publication 117A.

County of Los Angeles, Department of Public Works, Building and Safety Division, 2014.
Liquefaction and Lateral Spread/GS045.0. October 6, 2014.

, 2009. Design of Basement and Site Retaining Walls. Article 1, 1806.1.
Das, B.M., 2021. Principles of Geotechnical Engineering, Cengage Learning. 10™ Edition.
, 2023. Principles of Foundation Engineering, Cengage Learning. 10™ Edition.

Ensoft, Inc., 2012. PYWALL, User’s Manual. A program for the Analysis of Flexible Retaining
Structures, October 2012.

, 2022. LPILE Plus, User’s Manual. A program for the Analysis of Deep Foundations
Under Lateral Loading, February 2022.

Federal Highway Administration (FHWA), 2018. Drilled Shafts: Construction Procedures and
Design Methods. FHWA-NHI-18-024. FHWA GEC 010, September 2018.

, 2012. Evaluating Scour at Bridges. Publications No. FHWA-HIF-12-003. Hydraulic
Engineering Circular No. 18 (HEC-18), April, 2012.

, 2011. LRFD Seismic Analysis and Design of Transportation Geotechnical Features and
Structural Foundations. Reference Manual. FHWA-NHI-11-032. August, 2011, Rev. 1.

, 2010. Drilled Shafts: Construction Procedures and LRFD Design Methods. FHWA-NHI-
10-016. FHWA GEC 010, May 2010.

,2006. Design and Construction of Driven Pile Foundations, Volumes 1 and 2. Publications
No. FHWA NHI-05-042 and FHWA NHI-05-043.

, 2001. Load and Resistance Factor Design (LRFD) for Highway Bridge Substructures.
Publications No. FHWA HI-98-032.

GeoScience, 2011, Cadiz Groundwater Modeling and Impact Analysis, Prepaired for Borwnstein
Hyatt Farber Schreck, LLC.

Holtz, W.G. and Kovac, W.D., 1981. An Introduction to Geotechnical Engineering, Prentice-Hall,
Inc., Englewood Cliffs, N.J.

TETRATECH
39


Contracts - Andrew Truong
Stamp


San Bernardino County Project No. coSB 23-03E
Foundation Report — Dola Ditch Bridge November 22, 2023

International Code Council, Inc., 2021 International Building Code, September 2021.

Jennings, C.W. and Bryant, W.A., 2010, Fault Activity Map of California: California Geological
Survey, data Map No. 6, scale: 1:750,000.

Kenny Geoscience, 2011, Geologic Structure of the Fenner Gap Region located between the
southern Marble Mountains and Ship Mountains, San Bernardino County, CA, dated August
31,2011.

Metropolitan Water District of Southern California and Bureau of Land Management, Cadiz
Groundwater Storage and Dry-Year Supply Program Final Environmental Impact Report and
Final Environmental Impact Statement, Volume I, September 2001.

Mitchell, J.K. and Soga, K, 2005. Fundamentals of Soil Behavior, 3™ Edition, Wiley, N.Y.

Mononobe, N. 1929. Earthquake-proof Construction of Masonry Dams. Proceedings World
Engineering Conference, 9, 275.

National Earthquake Hazards Reduction Program (NEHRP), 2020. Recommended Seismic
Provisions for New Buildings and Other Structures (FEMA P-2082-1).

Naval Facilities Engineering Command (NAVFAC), 1982. Soil Mechanics, Foundations and Earth
Structures. Design Manuals 7.01 and 7.02.

Okabe, S. (1924). General Theory of Earth Pressure and Seismic Stability of Retaining Walls and
Dams. JISCE, 10 (6), 1277-1323.

Pradel, D., 1998a, Procedure to Evaluate Earthquake-Induced Settlements in Dry Sandy Soils:
Journal of Geotechnical and Geoenvironmental Engineering, dated April, pp. 364-368.

, 1998b, Erratum to Procedure to Evaluate Earthquake-Induced Settlements in Dry Sandy
Soils: Journal of Geotechnical and Geoenvironmental Engineering, dated October, p. 1048.

Seed, H.B., and Whitman, R.V. 1970, Design of Earth Retaining Structures for Dynamic Loads.”
ASCE Specialty Conference, Lateral Stresses in the Ground and Design of Earth Retaining
Structures. Cornell University, Ithaca, N.Y., 103-147.

Shamsabadi, A., Xu S., and Taciroglu E., 2013. Development of Improved Guidelines for
Analysis and Design of Earth Retaining Structures. University of California Los Angeles.
CALTRANS Report No. CA 13-2270.

Southern California Earthquake Center, 1999. Recommended Procedures for Implementation of

DMG Special Publication 117, Guidelines for Analyzing and Mitigating Liquefaction in
California. Dated March.

TETRATECH
40


Contracts - Andrew Truong
Stamp


San Bernardino County Project No. coSB 23-03E
Foundation Report — Dola Ditch Bridge November 22, 2023

United States Geological Survey, Special Report: The Hector Mine Earthquake, 10/16/1999,
http://pasadena.wr.usgs.gov/hector/report.html, accessed April 2010.

United States Steel, 1984. Steel Sheet Piling Design Manual.

Youd, T.L. and Idriss, .M., 2001, Liquefaction Resistance of Soils: Summary report of NCEER
1996 and 1998 NCEER/SF Workshops on Evaluation of Liquefaction Resistance of Soils:
Journal of Geotechnical and Geoenvironmental Engineering, dated April, pp. 297-313.

Youd, T.L., and Idriss, I.M. (eds.), 1998, Summary Report in Proceedings of the NCEER Workshop
on Evaluation of Liquefaction Resistance of Soils: National Center for Earthquake
Engineering Research Technical Report NCEER-97-0022, pp. 1-40.

Whitman, R.V., 1991, Seismic Design of Earth Retaining Structures. Proceedings, Second

International Conference on Recent Advances in Geotechnical Earthquake Engineering
and Soil Dynamics, St. Louis, MO., 1767-1778.

TETRATECH
41


Contracts - Andrew Truong
Stamp


San Bernardino County Project No. coSB 23-03E
Foundation Report — Dola Ditch Bridge November 22, 2023

Figures

TETRATECH


Contracts - Andrew Truong
Stamp


