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AC AIR COMPRESSOR, AIR CURTAIN, AIR 
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ACK ACKNOWLEDGE 
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ACOUS ACOUSTICAL 
ACP ASBESTOS CEMENT PIPE, AC PANEL, 

AUXILIARY CONTROL PANEL, 
ACR AUXILIARY COMM ROOM 
ACS ACCESS CONTROL SYSTEM 
ACTR ACOUSTICAL TREATMENT 
ACU AIR CONDITIONING UNIT 
ACWP ASBESTOS CEMENT WATER PIPE 
AD AREA DRAIN, ADDENDUM 

ADD'L ADDITIONAL 
ADJ ADJACENT, ADJUSTABLE 

ADM ADD/DROP MULTIPLEXER 
AEI AUTOMATIC ELECTRONIC IDENTIFICATION 

(SYSTEM) 

AF AIR FILTER, AUDIO FREQUENCY, 
ANTI—FREEZE REEL 

AFC AUTOMATIC FARE COLLECTION 
AFF ABOVE FINISH FLOOR 
AFM ADD FARE MACHINE 
AG ABOVE GROUND 
AH, AHD AHEAD 
AHU AIR HANDLING UNIT 
Al ADDITIONAL INFO, ANALOG INPUT 
AL ALARM 
ALIGN ALIGNMENT 
ALUM ALUMINUM 
ALCU AUTOMATIC LEVEL CONTROL UNIT 
ALT ALTERNATE, ALTERNATIVE 
AM AMMETER, AMPLITUDE MODULATION 
AMB AMBIENT 
AMP AMPLIFIER 
ANCH ANCHOR 
ANN ANNUNCIATOR 
ANS AMBIENT NOISE SENSOR 
ANT ANTENNA 
AO ANALOG OUTPUT 
AOV ANGLE OF VIEW 
AP ACCESS PANEL 
APD AIR PRESSURE DROP 
APN ASSESSOR PARCEL NUMBER 
APP APPROACH 
APPROX APPROXIMATE 
APT ACOUSTICAL PANEL CEILING 
ARA AREA OF RESCUE ASSISTANCE 
ARCH ARCHITECTURAL 
ARS ACCELERATION RESPONSE SPECTRUM 
ARV AIR RELEASE VALVE 
AS AGGREGATE SUBBASE, AMMETER SWITCH 
ASPH ASPHALT 
ASR APPROACH LOCKING STICK RELAY, 

AUTOMATIC SPRINKLER RISER 
AT AMMETER TRANSDUCER 
ATC AUTOMATIC TRAIN CONTROL 
ATO AUTOMATIC TRAIN OPERATION 
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CCP 
CCS 
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CCTL 
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CD 
CDB 
CEC 
CEG 
CEM 
CER 

CF 

CF/DA 

CFH 
CFM 
CFT 
CG 

CH 
CH BK 
CHFU 
CHWR 
CHWS 
CI 
CIC 
CIP 
CJ 
CKT 
CL 
CL&C 
CLF 
CLG 
CLKG 
CLO 
CLR 
CMP 
CMU 
CND 
CNTL 
CNTR 
CO 

C01 

COAX 

COL(S) 

COMM 
COMP 
COMPT 
CONC 
COND 
CONN 
CONST 
CONT 
CONV 
COORD 
CORP 
CORR 
CORS 

CP 

CPB 
CPC 
CPL 
CPLG 
CPP 
CPT 
CPU 

CPU/PD 

CR 

CRD 
CRG 
CRK 
CRT 
CS 

CSA 

CENTRAL CONTROL/CONTROLLER, 
COOLING COIL, CENTER OF CIRCULAR 
CURVE 
CENTER TO CENTER 
CENTRAL CONTROL FACILITY 
(REMOTELY LOCATED) 

COMMUNICATIONS CABLE NETWORK 
CENTRAL CONTROL PANEL 
CENTRAL CONTROL SYSTEM 
CALIFORNIA COORDINATE SYSTEM 1 9 8 3 
(RELATES TO NAD83) 

CORROSION CONTROL TEST LEADS 
CLOSED CIRCUIT TV CAMERA, CLOSED 
CIRCUIT TELEVISION 
CONDENSATE DRAIN, CONCRETE DUCT 
CENTRAL DISPLAY BOARD 
CALIFORNIA ELECTRICAL CODE 
CEILING EXHAUST GRILLE 
CEMENT 
CERAMIC 

CUBIC FOOT/FEET, CONTROL RELAY, 

FORWARD (SUPPLY) 

CALL FORWARD/DON'T ANSWER 

(TELEPHONE FEATURE) 

CUBIC FEET PER HOUR 
CUBIC FEET PER MINUTE 
CONTACT FIBER TRANSCEIVER 
CENTER OF GRAVITY, CEILING GRILLE, 
CHASSIS GREASE REEL 
CHANNEL 
CHANNEL BANK 
CONTROL FUSE - HV SIDE 
CHILLED WATER RETURN 
CHILLED WATER SUPPLY 
CAST IRON 
COMMUNICATIONS INTERFACE CABINET 
CAST IRON PIPE, CAST IN PLACE 
CONSTRUCTION JOINT, CONTROL JOINT 
CIRCUIT 

CEMENT LINED, CENTERLINE, CHAIN LINK 
CEMENT LINED AND COATED 
CHAIN LINK FENCE 
CEILING 
CAULKING 
CLOSET 
CLEAR, CLEARANCE 
CORRUGATED METAL PIPE 
CONCRETE MASONRY UNIT 
CONDUIT 
CONTROL 
COUNTER 
CLEANOUT, COUNTY, CROSSOVER, 
CONVENIENCE OUTLET, 

CARBON MONOXIDE SENSOR, 
CONDUIT ONLY 
SUPERVISORY CENTRAL CONTROL BOARD 
COAXIAL CABLE 

COLUMN(S) 

COMMUNICATION(S) 
COMPUTER, COMPOSITE 

COMPARTMENT 
CONCRETE 
CONDENSATE, CONDENSING, CONDITIONED 
CONNECT, CONNECTION 
CONSTRUCT, CONSTRUCTION 
CONTINUOUS, CONTINUATION 
CONVENTIONAL 
COORDINATE 
CORPORATION 
CORRIDOR 
CONTINUOUSLY OPERATING REFERENCE 
STATIONS 

CONCRETE PIPE, CONTROL POINT, 
COMPLETE PENETRATION, 

CROSS PASSAGE, CONTROL PANEL 
CORRIDOR PROTECTION BARRIER 
CALIFORNIA PLUMBING CODE 
CONDUIT, PLASTIC 
COUPLING 

CORRUGATED PLASTIC PIPE 
CARPET 

CENTRAL PROCESSING UNIT 

CENTRAL PROCESSOR UNIT/POLYNOMIAL 

DIVIDER 
CARD READER, CROWN, CONTACT RAIL 
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CONTACT SWITCH, CONTROL SWITCH, 
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DACS 
DAS 
DB 
dB 
DBC 
DBL 
DBO 
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DEPT 
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DMP 
DN 
DO 
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DP 

DR 
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DS 
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CAB STEERING RELAY A 
CUSTOMER SERVICE BUILDING 
CAB STEERING RELAY B 
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CODE SYSTEM EMULATOR, EXTENDED 
CORRUGATED STEEL PIPE 
CAB STEERING RELAY, CEILING SUPPLY 
REGISTER 
CHANNEL SERVICE UNIT 
CERAMIC TILE, CURRENT TRANSFORMER, 
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CONTINUOUS TONE CODED SQUELCH 
SYSTEM 
CENTER, COMMUNICATIONS TERMINATION 
ROOM 
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CUBIC YARD(S) 
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DEPTH, DRAIN, DRAINAGE 
DIGITAL-TO-ANALOG CONVERTER 
DISTRICT FURNISHED 
DOWN LINK 

DISTRIBUTION AMPLIFIER 
DIGITAL ACCESS AND CROSS CONNECT 
DATA ACQUISITION SYSTEM 
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DIRECT BURIED CABLE 
DOUBLE 
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DATA COMMUNICATIONS CHANNEL 
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DAMPER CONTROL PANEL 
DOWN DRAIN 
DOUBLE DETECTOR CHECK VALVE 
DYNAMIC (TRAIN) DESTINATION SIGN 
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DEPARTMENT 

DETAIL, DETOUR, DETECTOR 
DIRECT FIXATION, DRINKING FOUNTAIN, 
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DISTRICT FURNISHED EQUIPMENT 
DISTRICT FURNISHED MATERIAL, 
DISTRIBUTION FEEDER MAIN 
DOOR GRILLE 
DENSE GRADED ASPHALT CONCRETE 
DUCTILE IRON, DIGITAL INPUT, 
DRAINAGE INLET, DIRECT INPUT 
DIAMETER 
DIAGONAL 
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DIMENSION 
DUCTILE IRON PIPE 
DOOR INTERLOCK PROTECTION ISOLATION 
SCHEME 
DIRECT, DIRECTION 
DISPENSER 
DISTRIBUTION, DISTRICT, DISTANCE 
DEAD LOAD, DOOR LOUVER 
DRAINAGE MANHOLE 
DEMODULATE 
DESIGNATED MATCHING PRODUCT 
DOWN 
DIGITAL OUTPUT, DOOR OPENING, DITTO 
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DIFFERENTIAL PRESSURE, DISTRIBUTION 
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DOOR, DRIVE 
DRIVEWAY 
DISCONNECT SWITCH, DOWNSPOUT, 
DESK SET UNIT 

DIGITAL SIGNAL (LEVEL 0) 

DIGITAL SIGNAL (LEVEL 1) 
DEEP SOIL MIX 
DESTINATION SIGN SYSTEM 
DESTINATION SIGN UNIT, 
DATA SERVICE UNIT 
DIGITAL CROSSCONNECT 
DUAL TONE MULTIFREQUENCY 

DTR DETOUR 
DTS DATA TRANSMISSION SYSTEM, DIGITAL 

TRANSMISSION SYSTEM 
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DW DOMESTIC WATER 

DWG(S) DRAWING(S) 
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EL 
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ELEV 
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EM, EMER 
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EMBED 

EMCC 

EMH 

EMI 
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EOT 

EP 

EPB 

EPDM 
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E SP 
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EAST, SUPERELEVATION IN INCHES 

EAR AND MOUTH 

ACTUAL SUPERELEVATION 

EACH, EXHAUST AIR 

EXHAUST AIR DAMPER 

ENTERING AIR TEMPERATURE 

EASTBOUND, END OF BRIDGE, 

EAST BANK, ELECTRICAL BOX 

ELECTRICAL BASEBOARD HEATER 

EMERGENCY BARRIER OVERRIDE 

EMERGENCY BACKUP PANEL 

END CURVE 

EMERGENCY CALL BOX 

ELECTRIC CABINET CONVECTOR 

ELECTRIC CABINET HEATER 

END CURB RETURN 

ENHANCED DIGITAL ACCESS 

COMMUNICATIONS SYSTEM 

ELECTRIC DRINKING FOUNTAIN 

EACH END, EMERGENCY EXIT 

ELEVATOR AND ESCALATOR REMOTE 

MONITORING SYSTEM 

EACH FACE, EXHAUST FAN 

EFFICIENCY 

EXISTING GROUND 

ELECTRIC HEATING COIL 

ELECTRICAL HANDHOLE 

ETHERNET INPUT OUTPUT 

ELEVATOR INTERFACE PANEL 

EXPANSION JOINT 

EJECTION / EJECTOR 

ELEVATION 

ELBOW 

ELECTRIC, ELECTRICAL 

ELEVATOR 

EASTERLY 

EMERGENCY, EMERGENCY MODE, 

EMERGENCY COMMAND 

EMERGENCY TRIP 

EMBANKMENT 

EMBEDMENT 

EMERGENCY MOTOR CONTROL 

CENTER 

ELECTRICAL MANHOLE 

ELECTROMAGNETIC INTERFERENCE 

EMERGENCY MANAGEMENT PANEL 

ENCASED 

ENCLOSURE 

ENGINEER 

ENTRANCE 

END OF BRIDGE 

END OF LINE 

END OF PLATFORM 

ELECTRIC OPERATING SWITCH 

END OF TRACK 

EDGE OF PAVEMENT 

ELECTRICAL PULL BOX, 

EMPTY PULL BOX 

ETHYLENE PROPYLENE DIENE 

MONOMER 

EXTERNAL PRESSURE DROP 

A SPECIFIC INSTANT IN TIME 

THE DATE, EXPRESSED IN 

DECIMAL YEARS 

EXIT PROHIBIT RELAY, ETHYLENE 

PROPYLENE RUBBER INSULATED 

CABLE 

EQUAL, EQUATION 

EQUIPMENT 

EXHAUST REGISTER 

EDGE OF SHOULDER, END SYSTEM, 

EMERGENCY SHOWER 

EMERGENCY SUPPLY CLOSET, 

ESCALATOR, ESCAPE 

EASEMENT 

EXTERNAL STATIC PRESSURE 

ESSENTIAL 

ESTIMATE 

EMERGENCY TELEPHONE, 

EMERGENCY TRIP, EXPANSION TANK 

ETCETERA 

EMERGENCY TRIP MODULE 

EMERGENCY TRIP PANEL 

ELECTROLYSIS TEST STATION, 

EMERGENCY TRIP STATION 

EMERGENCY TRANSFER TRIP STATION 

EDGE OF TRAVELED WAY 

ELECTRIC UNIT HEATER 

ELECTRICAL VAULT 

END VERTICAL CURVE 

EACH WAY, EMERGENCY EYE WASH 

END WALL 

EWT 

EXC 

EXH 

(E) , EX, 

EXIST 

EXP 

EXP JT 

EXPO 

EXPWY 

EXT 

EXTR 
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FA 

FACP 
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FAI 

FAWS 

FB 

FC 
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f ' c i 

FCD 

FCM 

FCO 

FCP 

FD 

FDC 

FDCP 

FDCR 

FDDI 

FDN 

FDP 

FDS 

FDSC 

FDSO 

FE 

FE(C) 

FECR 

FF 

FF(E) 

FG 

FGA 

FGC 

FH 

FHC 

FHV 

FIN 

FIT 

FIV 

FL 

FLA 

FLC 

FLEX 

FLR 

FM 

FMT 

FND 

FO 

FOC 

FOF 

FOM 

FOS 

FOT 

F O - T N 

FP 

FPM 

FPRF 

FPS 

FR 

FRE 

FRG 

FR GRD 

FRP 

FRRC 

FRS 

FS 

ENTERING WATER TEMPERATURE 

EXCAVATION 

EXHAUST 

EXISTING 

EXPANSION 

EXPANSION JOINT 

EXPOSED 

EXPRESSWAY 

EXTERIOR, EXTENDED 

EXTRACTOR 
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FARENHEIT, FUSE, FUEL 

FIRE ALARM, FREE AREA 

FIRE ALARM CONTROL PANEL 

FUTURE ADD FARE MACHINE 

FRESH AIR INTAKE 

FIRE ALARM WORK STATION 

FLAT BAR, FACE OF BUILDING 

FAN COIL, FLEXIBLE CONNECTION, 

FORWARD CURVE, FACE OF CURB 

SPECIFIED COMPRESSIVE STRENGTH 

OF CONCRETE 

COMPRESSIVE STRENGTH OF 

CONCRETE AT TIME OF INITIAL 

PRESTRESS 

FLOW CONTROL DEVICE 

FRACTURE CRITICAL MEMBER 

FLOOR CLEAN OUT 

FIRE CONTROL PANEL 

FLOOR DRAIN, FRENCH DRAIN, 

FAN DAMPER, FIBER DUCT 

FIRE DEPARTMENT CONNECTION 

FAN DAMPER CONTROL PANEL 

FAN DAMPER CLOSE RELAY 

FIBER DISTRIBUTED DATA INTERFACE 

FOUNDATION, FIRE LINE GOING DOWN 

FIBER DISTRIBUTION PANEL, 

FIRE DAMPER WITH ACCESS 

PANEL 

FAN DAMPER SECTION 

FAN DAMPER SECTION CLOSE 

RELAY 

FAN DAMPER SECTION OPEN 

RELAY 

FIELD EQUIPMENT 

FIRE EXTINGUISHER (CABINET) 

FLASHING LAMP CHECK RELAY 

FILTER FABRIC 

FINISH FLOOR (ELEVATION) 

FINISHED GRADE, FARE GATE 

FARE GATE ARRAY 

FARE GATE CABINET 

FIRE HYDRANT, FLAT HEAD 

FIRE HOSE CABINET 

FIRE HOSE VALVE 

FINISHED 

FURNISH INSTALL TERMINATE, 

FURNISH INSTALL TEST 

FIRE ISOLATION VALVE 

FLOW LINE 

FULL LOAD AMPERES 

FULL LOAD CURRENT 

FLEXIBLE 

FLOOR, FLASHING LAMP RELAY 

FACTORY MUTUAL, FORCED MAIN, 

FREQUENCY MODULATION 

FAN MOTOR TROUBLE 

FOUND 

FIBER OPTIC CABLE 

FACE OF CONCRETE 

FACE OF FINISH 

FACE OF MASONRY, 

FIBER OPTIC MODEM 

FACE OF STUDS 

FIBER OPTIC TERMINAL 

FIBER OPTIC TUNNEL INTERFACE 

FIRE PROTECTION 

FEET PER MINUTE 

FIREPROOF 

FEET PER SECOND 

FRAME 

FAN RUNNING (EXHAUST) 

FLOOR RETURN GRILLE 

FRAME GROUND 

FIBER REINFORCED POLYMER 

FIRE-RADIO REMOTE CONTROL UNIT 

FAN RUNNING (SUPPLY) 

FAR SIDE, FIRE SERVICE, FULL SIZE, 

FLOOR SINK, FLOW SWITCH, 

FINISHED SURFACE 

FSD 

FSK 

FSV 

FT 

FTG 

FTLT 

FTVM 

FU 

FUELL 

FURR 

FUT 

FV 

FW 

FWD 

FWY 

FXO 

FXS 

G / L 

GA 

GAL 

GALV 

Gb 

GB 

GBS 

Gbs 

GCL 

GCT 

GDR 

GE 

GFCI 

GFI 

GFRC 

GG 

GHH 

GHz 

GIGA 

GIL 

GIP 

GL 

GLV 

GLZ 

GM 

GMH 

GMU 

GND 

GO 

GP 

GPM 

GPS 

GR 

GRD 

GRL 

GRS 

GRSC 

GSP 

GTH 

GTS 

GUH 

GV 

GYP 

H 

HB 

HC 

HCR 

HD 

HDD 

HDN 

HDPE 

HDR 

HDW 

HEX 

HF 

HH 

COMBINATION FIRE SMOKE DETECTOR 

FREQUENCY SHIFT KEYING 

FIRE SPRINKLER VALVE 

FOOT (FEET), FIRE TELEPHONE 

COMPUTERFAULT TOLERANT 

COMPUTER 

FOOTING 

FREIGHT LIFT 

FUTURE TICKET VENDING MACHINE 

FIXTURE UNIT 

FUEL LINE 

FURRING 

FUTURE 

FLOW VENTURI, FACE VELOCITY 

FACE OF WALL, FIRE WATER 

FORWARD 

FREEWAY 

FOREIGN EXCHANGE, OFFICE END 

FOREIGN EXCHANGE. STATION END 
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ACCELERATION OF GRAVITY 

GAS LINE, GENERATOR SET, GREEN 

NATURAL GAS 

GROUND LINE 

GAGE, GAUGE, GATE 

GALLON(S) 

GALVANIZED 

GIGABIT 

GROUND BUS, GYPSUM BOARD, 

GRADE BREAK, GRAB BAR, GAP 

BREAKER 

GAP BREAKER STATION, 

GROUND BREAKER STATION 

GIGABITS PER SECOND 

GRADING CONTROL LINE 

GROUNDED CURRENT TRANSFORMER 

GUARD RAILING 

GREEN ASPECT LAMP, GROOVED END 

GROUND FAULT CURRENT 

INTERRUPTING 

GROUND FAULT INTERRUPTOR 

GLASS FIBER REINFORCED 

CONCRETE 

GATE VALVE, GROUND GRID 

GAS HANDHOLE 

GIGAHERTZ 

ONE BILLION 

GREEN INDICATION LIGHT 

GALVANIZED IRON PIPE 

GLASS 

GLOBE VALVE 

GLAZING 

GAS METER, GUIDE MARKER 

GAS MANHOLE (REGULATOR VAULT) 

GLASS MASONRY UNIT 

GROUND 

GREASE OIL REEL 

GRADING PLANE 

GALLONS PER MINUTE 

GLOBAL POSITIONAL SYSTEM, 

GLOBAL POSITIONING SATELLITE 

GRATE, GUARD RAILING, GROUND 

ROD, GATE RELAY 

GRADE 

GRILLE 

GALVANIZED RIGID STEEL 

GALVANIZED RIGID STEEL CONDUIT 

GALVANIZED STEEL PIPE 

GRAND TOTAL HEAT 

GROUND TEST STATION 

GAS UNIT HEATER 

GAS VALVE, GRAVITY VENT, GATE 

VALVE 

GYPSUM 
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HEIGHT, HORIZONTAL, HOT, 

HUMIDSTAT 

HOSE BIBCOCK 

HEATING COIL 

HUMIDITY CONTROLLER 

HEAD 

HORIZONTAL DIRECTIONAL DRILLING 

HOPPER DRAIN 

HIGH DENSITY POLYETHYLENE 

HEADER 

HARDWARE 

HEXAGON, HEXAGONAL 

HIGH FREQUENCY 

HANDHOLE 

HI 

HM 

HMAC 

H - O - A 

HOR 

HP 

HPGN 

HR 

HS 

HSC 

HSE 

HSG 

HSS 

HT 

HTG 

HTR 

HV 

HVA 

HVAC 

HVS 

HVSS 

HW 

HWR 

HWS 

HWY 

HYD 

Hz, HZ 

I, INTLK 

l /F 
l/L 
I/O 
IC 

ICM 

ICS 

I C S - V 

ICT 

ID 

IDF 

IDS 

IE 

IEE 

IIH 

IIHH 

IIL 

IJ (P) 

ILD 

I LI 

ILK 

IMC 

IME 

IN 

IN. WC 

INCL 

INFO 

INS 

INST 

INSUL 

INT 

INV 

IP 

IPS 

IP—G 

IR 

I RAT 

IRR 

ISDN 

ISU 

IT 

ITL 

IVS 

IW 

JAN, J C 

JAL 

JB, JBOX 

JC 

JCT 

HIGH 

HOLLOW METAL 

HOT MIX ASPHALT CONCRETE 

HAND-OFF-AUTO 

HORIZONTAL 

HIGH PRESSURE, HIGH POINT, 

HORSEPOWER, HEAT PUMP 

HIGH PRECISION GEODETIC 

NETWORK 
HANDRAIL, HOUR 

HIGH STRENGTH, HAND SWITCH 

HEAT STORAGE CABINET 

HOUSE 

HOUSING 

HOLLOW STRUCTURAL SECTION 

HEIGHT 

HEATING 

HEATER 

HEATING VENTILATING UNIT, HIGH 

VOLTAGE, HOSE VALVE 

HOSE VALVE, ANGLE GLOBE TYPE 

HEATING, VENTILATING, AND AIR 

CONDITIONING 

HOSE VALVE, STRAIGHTWAY GATE 

TYPE 

HIGH VOLTAGE SUBSTATION 

HARD WIRED, HEADWALL, HOT WATER 

HOT WATER RETURN 

HOT WATER SUPPLY 

HIGHWAY 

FIRE HYDRANT 

HERTZ (CYCLES PER SECOND) 
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INTERLOCK 

INTERFACE 

INTERLOCKING 

INPUT/OUTPUT 

INTERCOM, INTERFACE CABINET, 

INTERRUPTING CAPACITY 

INTERFACE CONTROL MANUAL 

INTEGRATED COMPUTER SYSTEM, 

INTEGRATED CONTROL SYSTEM 

INTEGRATED COMPUTER SYSTEM -

VENTILATION 

PHASE CURRENT TRANSFORMER 

IDENTIFICATION, INSIDE DIAMETER 

INTERMEDIATE DISTRIBUTION FRAME 

INTRUSION DETECTION SYSTEM 

INVERT ELEVATION 

INGRESS/EGRESS EASEMENT 

CURRENT INDICATION HIGH 

CURRENT INDICATION HIGH HIGH 

CURRENT INDICATION LOW 

INSULATED JOINT (PLUG) 

INJECTION LASER DIODE 

FAN LOW CURRENT 

INTERLOCK OR INTERLOCKING 

INTEGRATED MULTISITE CONTROLLER 

INSTALLATION AND MAINTENANCE 

EASEMENT 

INCH, INCHES 

INCHES OF WATER COLUMN 

INCLUDING 

INFORMATION 

INSULATED 

INSTANTANEOUS 

INSULATION, INSULATOR 

INTERIOR OR INTAKE 

INVERT 

INTERNET PROTOCOL, IRON PIPE 

IRON PIPE SIZE 

IRON PIPE GAS 

INSIDE RADIUS 

INTEGRATED REMOTE ATO TERMINAL 

IRRIGATION 

INTEGRATED SERVICES DIGITAL 

NETWORK 

INTERFACE AND SIGNALING UNIT 

CURRENT TRANSMITTER, INDUSTRY 

TRACK 

INDUSTRY LEAD TRACK 

INTELLIGENT VIDEO SURVEILLANCE 

INDUSTRIAL WASTE 
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JANITOR (CLOSET) 

LOSS OF POWER ALARM 

JUNCTION BOX 

JOINT COMM. DUCT STRUCTURE 

JUNCTION 

JKFLD 

JMP 

J P 

JPL 

JT(S) , J / T 

JUE 

K, k 

kA 

Kbps , K b / s 

KC 

KCMIL 

kHz 

k m 

KOP 

KQI 

KS 

KSF 

KSI 

kV 

kVA 

KVAR 

KVM 

kW 

KWD 

kWH 

L 

(L) 
L / C 

L / O 

LA 

LAC 

LAM 

LAN 

LAT 

LAV 

LB(S) 

LC 

LCD 

LCN 

LCP 

LCS 

LD 

LE 

LED 

LF 

LG 

LH 

LIP 

LKGL 

LKR 

LL 

LLDL 

LLH 

LLV 

LMA 

LMR 

LOC 

LOL 

LONGIT 

LP 

LPG 

LR 

LRA 

LRT 

LS 

LSR 

LSW1A 

LWS1B 

LT 

LTE 

LTG 

LV 

LVL 

LWD 

LWP 

LWT 

LYL 

JACKFIELD 

JUMPER 

JOINT POLE 

JOINT POLE LINES 

JOINT(S), JOINT TRENCH, LOSS OF 

POWER TRANSMITTER 

JOINT UTILITY EASEMENT 
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KILO (ONE THOUSAND), KIP(S) 

KILOAMPERE 

KILOBITS PER SECONDS 

MANUAL TIMER 

THOUSAND CIRCULAR MILS 

KILOHERTZ 

KILOMETER 

KNOCKOUT PANEL 

ELAPSED TIME INDICATOR 

KITCHEN SINK 

KIPS PER SQUARE FOOT 

KIPS PER SQUARE INCH 

KILO VOLT (ONE THOUSAND VOLTS) 

KILO VOLT AMPERS 

KILOVOLT AMPERES REACTIVE 

KEYBOARD VIDEO MONITOR 

KILOWATT 

KILOWATT DEMAND 

KILOWATT HOUR 
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LENGTH, LONG, LOUVER, LIQUID 

LINED 

LIP OF GUTTER 

LAYOUT 

LANDSCAPE ARCHITECT, LIGHTNING 

ARRESTER 

LEFT ACTIVE CHANNEL 

LAMINATE 

LOCAL AREA NETWORK 

LATERAL, LEAVING AIR TEMPERATURE 

LAVATORY 

POUND(S) 

LANDSCAPE CONTRACTOR, LEFT 

CABLE, LOCAL CONTROL 

LIQUID CRYSTAL DISPLAY 

LOCAL COMMUNICATIONS NETWORK 

LOCAL CONTROL PANEL 

LOCAL CONTROL STATION 

LASER DIODE 

LANDSCAPE EASEMENT, LUNAR 

ASPECT LAMP 

LIGHT EMITTING DIODE 

LINEAR FOOT (FEET) 

LONG, LIP OF GUTTER 

LEFT HAND, LAVATORY HANDICAP 

LOCAL INSTRUMENT PANEL 

LOOKING GLASS 

LOCKER 

LIVE LOAD 

LOW LEVEL DATA LINK 

LONG LEG HORIZONTAL 

LONG LEG VERTICAL 

LAKE MERRITT ADMINISTRATION 

BUILDING 

LOAD MEASURING RESISTOR 

LOCATION 

LAYOUT LINE 

LONGITUDINAL 

LOW POINT 

LIQUIFIED PETROLEUM GAS 

LONG RADIUS 

LOCKED ROTOR AMPS 

LIGHT RAIL TRANSIT 

LIMIT SWITCH 

SWITCH COMPLETION LOCK 

STORAGE RELAY 

ACTUATOR NO.1 BLADE LIMIT 

SWITCH - A 

ACTUATOR NO.1 BLADE LIMIT 

SWITCH - B 

LEFT, LIGHT, LIGHT REEL 

LINE TERMINATING EQUIPMENT 

LIGHTING 

LOW VOLTAGE 

LEVEL 

U R G E WOODY DEBRIS 

LOW WORKING POINT 

LEAVING WATER TEMPERATURE 

LOWER YARD LEAD 

M 

MAE 

MCTB 

M & E 

mA 

MAINT 

MAP 

MAR 

MAT'L 

MAV 

MAX 

MBF 

MBGR 

MBH 

MBTH 

Mbps , M b / s 

MC 

MCC 

MCP 

MCR 

MD 

MDF 

MECH 

MED 

MEGA 

MEM 

MF 

MFR 

MFU 

MG 

MH 

MHz 

MIN 

MISC 

ML 

m m 

MM 

MMR 

MO 

MOD 

MODEM 

MOM 

MON 

MOS 

MOW, MW 

MP 

MPH 

MPR 

MPTB 

MR 

MS 

MSB 

MSE 

MSG 

MSK 

MSL 

MSM 

MT 

MTD 

MTL 

MTR 

MTS 

MTU 

MUL 

MULT 

MUX 

mV 

MVA 

MVDTR 

MW 

MWT 

MYL 
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MAIN CONTACTOR, METER, MEDIUM 

LOADING, MOTOR 

MAINTENANCE EASEMENT 

MOTOR CONTROL TERMINAL BOX 

MAINTENANCE & ENGINEERING 

MILLIAMPERE 

MAINTENANCE 

MIMIC ANNUNCIATION PANEL 

MARBLE 

MATERIAL 

MANUAL AIR VENT 

MAXIMUM 

MEASURED BOARD FEET 

METAL BEAM GUARD RAIL 

THOUSANDS BTU PER HOUR 

MOTOR BEARING TEMPERATURE HIGH 

MEGA BIT PER SECOND 

MEDIA CONVERTER, MULTI-COUPLER, 

MEDIA CONVERTER 

MOTOR CONTROL CENTER 

MOTOR CONTROL PANEL 

MINI CARRIER REMOTE 

MOTORIZED DAMPER 

MAIN DISTRIBUTION FRAME 

MECHANICAL 

MEDIAN, MEDIUM 

ONE MILLION 

MEMBRANE 

MAIN CONTACTOR, FORWARD 

(EXHAUST) 

MANUFACTURER 

MAIN LINE FUSE 

MILLION GALLON 

MANHOLE 

MEGAHERTZ 

MINIMUM 

MISCELLANEOUS 

MAIN LINE TRACK 

MILLIMETER 

MULTI-MODE (FIBER CABLE) 

MOTOR MASTER RELAY 

MASONRY OPENING, MOTOR 

OVERLOAD, MOTOR OIL REEL 

MODIFY, MODIFIED, MODULATE, 

MOTOR OPERATED DAMPER 

MODULATOR/DEMODULATOR 

MOMENTARY 

MONUMENT 

MANUAL OPERATING SWITCH, MOTOR 

OPERATED SWITCH 

MAINTENANCE—OF—WAY 

MILE POST 

MILES PER HOUR 

MOTOR PROTECTION RELAY, 

MULTIFUNCTION PROTECTION RELAY 

MOTOR POWER TERMINAL BOX 

MAIN CONTACTOR REVERSE 

(SUPPLY), MULTI-RATIO 

MOP SINK, MOTOR STARTER 

MAIN SWITCH BOARD 

MECHANICALLY STABILIZED EARTH 

MESSAGE 

MINIMUM SHIFT KEY 

MEAN SEA LEVEL 

MULTILOOP SUPERVISORY MODULE 

MAGNETIC TESTING, MAIN TRACK, 

MAINTENANCE TELEPHONE 

MOUNTED 

MATERIAL, METAL 

METER, METERING, MOTOR 

MANUAL TRANSFER SWITCH 

MASTER TERMINAL UNIT 

MULLION 

MULTIPLE 

MULTIPLEX, MULTIPLEXER 

MILLIVOLT 

MEGAVOLT AMPERE 

MAINTENANCE VEHICLE DETECTION 

RELAY 

MEGAWATT 

MOTOR WINDING TEMPERATURE HIGH 

MILPITAS YARD LEAD 

Santa (i»r;i Valley Transportation Autlim-ilv 
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Any uction shown above ix subject to the terms ol 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including deajgajind detailing. 
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N NORTH, NEUTRAL 

(N) NEW 

N/A NOT APPLICABLE 

N/R NON-RELATED 
N12 NEGATIVE 12V DC 
N28 NEGATIVE 28V DC 
NAD27 NORTH AMERICAN DATUM OF 1 9 2 7 

(HORIZONTAL) 

NAD83 NORTH AMERICAN DATUM OF 1983 

(HORIZONTAL) 
NAVD88 NORTH AMERICAN VERTICAL DATUM 

OF 1 9 8 8 
NB NEGATIVE BUS, NORTH BOUND 
NC NOISE CRITERIA, NORMALLY CLOSED 
NE NORTHEAST 
NEC NATIONAL ELECTRIC CODE 
NEG NEGATIVE 
NEG RET NEGATIVE RETURN 

NE'LY NORTHEASTERLY 
NGS NATIONAL GEODETIC SURVEY 
NIC NOT IN CONTRACT 
NIT NITROGEN GAS LINE 
NK NECK 

N'LY NORTHERLY 

nm NANOMETER 
NMC NON-METALLIC CONDUIT 
NMS NETWORK MANAGEMENT SYSTEM 
NO NORMALLY OPEN, NUMBER 

NO(S) NUMBERS 
NOM NOMINAL 
NON-ESS NON-ESSENTIAL 
NOR NORMAL 
NOTC NORMALLY OPEN TIME CLOSED 
NS NEAR SIDE 
NTS NOT TO SCALE 
NV NON-VITAL 
NVI NON-VITAL INPUT 
NVO NON-VITAL OUTPUT 
NVR NETWORK VIDEO RECORDER 
NW NORTHWEST 
NWCR SWITCH NORMAL CORRESPONDENCE 

RELAY 

NW'LY NORTHWESTERLY 
NWPR NORMAL SWITCH REPEATER RELAY 
NX AC VOLTAGE 
NX12 12VAC 

NXTGEN ARCHITECTURE OF BART'S NEXT 
GENERATION EQUIPMENT 

- 0 -

0 OPTICAL 

0 / OVER 

0 / L OVERLOAD 

0 / C OVERCURRENT 
OA OVERALL, OUTSIDE AIR 
OAD OUTSIDE AIR DAMPER 

OADM OPTICAL ADD/DROP MULTIPLEXER 
OAMP OPERATIONS ALARMS MAINTENANCE 

PROVISIONING 
OC ON CENTER, OVERCROSSING, 

OPTICAL CARRIER 

0C1 5 1 . 8 4 M b / s OPTICAL CARRIER LEVEL 

0 C 1 9 2 9 .92 G b / s OPTICAL CARRIER LEVEL 
0 C 1 - 0 C 1 9 2 OPTICAL CARRIER LEVEL 1 THRU 

OPTICAL CARRIER LEVEL 192 

0C3 M b / s OPTICAL CARRIER LEVEL 3 

0 C 4 8 G b / s OPTICAL CARRIER LEVEL 4 8 
OCC OPERATIONAL CONTROL CENTER 
OD OUTSIDE DIAMETER 
OFCI OWNER FURNISHED CONTRACTOR 

INSTALLED 
OFD OVERFLOW DRAIN 
OFR ON-FREQUENCY REPEATER 

OG ORIGINAL GROUND 
OH OVERHEAD, OVERHEAD LINE 
OHE OVERHEAD ELECTRICAL LINE 

OHE/T OVERHEAD ELECTRICAL AND 

TELEPHONE 
OHT OVERHEAD TELEPHONE LINE 
OHTV OVERHEAD TV LINE 

OL OVERLOAD CONTACT 
OPNG OPENING 
OPP OPPOSITE 
OPP HND OPPOSITE HAND 
OPT OPTION, OPTIMAL 
OPX OFF-PREMISE EXTENSION 
OS OPERATING SYSTEM 
OSA OUTSIDE AIR 
OSI OPEN SYSTEMS INTERCONNECTION 

OSP OUTSIDE PLANT PR PAIR(S), PRESSURE 
OSYT NEWHALL YARD CONTROL TOWER PRC POINT OF REVERSE CURVATURE 
OTDR OPTICAL TIME DOMAIN REFLECTOMETER PREP PREPARATION 
OTE OVER TRACK EXHAUST PRI PRIMARY 
OTM OTHER TRACK MATERIAL PRKG PARKING 
OTN OPTICAL TRANSPORT NETWORK PROP PROPERTY, PROPOSED 
OV OUTLET VELOCITY, OUTSIDE VELOCITY PROT PROTECTOR 
OVC OVERCROSSING PRS 

PRV 
PRVAL 

PAIRS 
PRESSURE REDUCING VALVE 
PRESSURE RELIEF VALVE 

- P - PRVC 
ps 

POINT ON REVERSE VERTICAL CURVE 
PICO SECOND 

P POWER LINE, PAINT, NON-VITAL REPEATER PS POINT OF SWITCH, POSITION SWITCH, 

P LAM PLASTIC LAMINATE POWER SUPPLY, PUMP STATION, 

P&S POWER AND SUPPORT PRE-STRESSED 

P&W POWER AND WAY P S / L PROTECTOR SHELF/L BLOCK 
P.B., PB PULLBOX OR PUSH BUTTON PSE PUBLIC SERVICE EASEMENT 

P / L PROPERTY LINE PSI POUNDS PER SQUARE INCH 

P / 0 PART OF PSIG POUNDS PER SQUARE INCH GAUGE 

PA PUBLIC ADDRESS, PLANTING AREA PSTN PUBLIC SWITCHED TELEPHONE NETWORK 

PABX, PBX PRIVATE AUTOMATIC BRANCH EXCHANGE PSUE PUBLIC SERVICE UTILITY EASEMENT 

PAE PEDESTRIAN ACCESS EASEMENT PT POINT, POINT OF TANGENT, POINT OF 

PART PARTNERS CHANGE FROM CIRCULAR CURVE TO 

PATS PROPERTY ACQUISITION TRACKING 
SYSTEM 

TANGENT, POTENTIAL TRANSFORMER, 
PORCELAIN TILE, PETROLEUM 

PB PULL BOX, PUSH BUTTON PTD/R PAPER TOWEL DISPENSER & 

PC PERSONAL COMPUTER, PRECAST, RECEPTACLE 

PRECAST CONCRETE, POINT OF PTEAC PERMIT TO ENTER AND CONSTRUCT 

CURVATURE, POINT OF CHANGE FROM PTM PLATFORM TRIP MODULE 

TANGENT TO CIRCULAR CURVE PTS PLATFORM TRIP STATION 

PCC PORTLAND CEMENT CONCRETE, PTT PUSH TO TALK 

POINT OF COMPOUND CURVATURE PTZ PAN, TILT AND ZOOM 

PCF POINT OF CURVATUREM, POUND PER PU POWER UNIT 

CUBIC FOOT PUE PUBLIC UTILITY EASEMENT 

PCM PARKING CONTROL MACHINE, PULSE 
CODE MODULATION 

PVC POLYVINYL CHLORIDE (CONDUIT) OR 

(PIPE), POINT OF VERTICAL CURVE 
PCR PORTAL COMMUNICATIONS ROOM PVI POST VALVE INDICATOR 
PCTL PRECAST TUNNEL LINING PVMT PAVEMENT 
PCV PRESSURE CONTROL VALVE PWR POWER 
PCVC POINT OF COMPOUND VERTICAL 

CURVE - Q -
PD PRESSURE DROP, PUMP DISCHARAGE 

- Q -

PDN PLANTER DRAIN QR SEQUENTIAL DETECTION RELAY 
PDU PROTOCOL DATA UNIT QS QUEUING SPACE 
PE POLYETHYLENE PIPE, PNEUMATIC- QT QUARRY TILE 

ELECTRIC QTY QUANTITY 
PED PEDESTRIAN 

QUANTITY 

PERF PERFORATED 
PERM PERMEABLE — R — 
PERM MTL PERMEABLE MATERIAL 

— R — 

PET, F 
PT 
PF 
PG 

ETRO, PETROLEUM LINE R RADIUS, RESISTOR, RISER, RING, ROUTER PET, F 
PT 
PF 
PG 

POINT OF FROG 
PROFILE GRADE 

(R) 
R NO. 

RELOCATE OR REMOVE AND SALVAGE 
RACK NUMBER 

PGA PEAK GROUND ACCELERATION R / C RATE OF CHANGE 

PGL PROFILE GRADE LINE R/R RUNNING RAIL 

PGT PRIME GROUND TERMINAL R/W RIGHT-OF-WAY 

PH PHASE, POTHOLE R1 RING 1 

PH, 0 PHASE RA RETURN AIR 

PI POINT OF INFLECTION, POINT OF RAA RESCUE ASSISTANCE AREA 

INTERSECTION RAC RIGHT ACTIVE CHANNEL 

PIDS PORTAL INTRUSION DETECTION SYSTEM RAD RETURN AIR DAMPER, RADIUS 

PIN PROPERTY IDENTIFICATION NUMBER RAT REMOTE ATO TERMINAL 

PIP POURED—IN—PLACE RB RESILIENT RUBBER BASE 

PITO POINT OF INTERSECTION OF TURNOUT RBC REINFORCED BOX CULVERT 

PIV POST INDICATOR VALVE RBM RAILBOUND MANGANESE FROG 

PIVC POINT OF INTERSECTION OF TWO 
PROFILE TANGENTS 

RC REINFORCED CONCRETE, REMOTE 
CONTROL, RIGHT CABLE 

PL PIPE LINE, PLATE, PROPERTY LINE, RCB REINFORCED CONCRETE BOX 

PLATFORM, PLASTIC RCP REINFORCED CONCRETE PIPE 

PLAS PLASTER RCR ROUTE CHECK RELAY 

PLC PROGRAMMABLE LOGIC CONTROLLER, RCV RECEIVE, REMOTE CONTROL VALVE 

PLASTIC COATED RCVR, REC RECEIVER 

PLP PLASTIC PIPE RD ROAD, ROOF DRAIN, ROUND 

PLUM PLUMBING RDC RADIO DISTRIBUTION CABINET 

PLY PLYWOOD RDWY ROADWAY 

PM POST MILE RE RED ASPECT LAMP 

PNL PANEL REBAR REINFORCEMENT BAR 

PNEU PNEUMATIC RECT RECTIFIER, RECTANGULAR 

POC PEDESTRIAN OVERCROSSING, REF REFERENCE 

POINT ON CIRCULAR CURVE, REINF REINFORCED, REINFORCING, 

POINT OF CONNECTION REINFORCEMENT 

POE POINT OF EQUATION, REL RELOCATE 

POWER OVER ETHERNET REM REMOTE 

POS POSITIVE OR POSITION, REQ, REQD REQUIRED 

POINT ON SPIRAL RES RESISTOR 

POT POINT ON TANGENT RESIL RESILIENT 

POVC POINT ON VERTICAL CURVE RET RETURN 

POVT POINT ON VERTICAL TANGENT REV REVISION, REVERSE 

PP POWER POLE, NON-VITAL REPEATER RF RADIO FREQUENCY, RETURN FAN 

PPL PREFORMED PERMEABLE LINER RGB RED, GREEN. BLUE VIDEO COLORS 

PPP PERFORATED PLASTIC PIPE RGS RIGID GALVANIZED STEEL 

PPTIM PLC PANEL TERMINAL INTERFACE RH RADIANT HEATER, RIGHT HAND, RELATIVE 
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HUMIDITY 
RIDS RAILROAD INTRUSION DETECTION SYSTEM 
RIL RED INDICATION LIGHT 
RIM TOP OF XMH 

RIO REMOTE INPUT/OUTPUT 
RJ AUDIO FREQ. TRACK INTERMEDIATE 

TRACK RELAY 
RL REFRIGERANT LIQUID 
RLA RATED LOAD AMPS 
RLY RELAY 
RM ROOM 
RN REFERENCE NORTH 
RNS RUNNING RAIL NEGATIVE RETURN SWITCH 
RO ROUGH OPENING 
ROW RIGHT-OF-WAY 
RP REFERENCE POINT 
RPM REVOLUTIONS PER MINUTE 
RPTR REPEATER 
RR RAILROAD 
RS REFRIGERANT SUCTION, RIPARIAN 

SETBACK 
RSC RIGID STEEL CONDUIT 
RSP ROCK SLOPE PROTECTION 
RSR RESTRICTED SPEED RELAY 
RST RESILIENT TILE 
RT RIGHT, ROUTE, RANDOM TWIST 
RTAC ROOF TOP AIR CONDITIONING UNIT 
RTD RESISTANCE TEMPERATURE DETECTOR 
RTE ROUTE 
RTU REMOTE TERMINAL UNIT 
RV ROOF VENTILATOR 
RW RECYCLED WATER, RETAINING WALL 
RWCR SWITCH REVERSE 

CORRESPONDENCE RELAY 
RWE ROADWAY EASEMENT 
RWL RAIN WATER LEADER 
RWLOL RETAINING WALL LAYOUT LINE 
RWPR REVERSE SWITCH REPEATER RELAY 
RX, RCV (R) RECEIVE (R) 

- S -

S SOUTH, SLOPE 
SO. SOUTH 
S.I.C. SUPPORT IN PLACE 

S1 SVRT MAIN LINE TRACK (SB) 

S2 SVRT MAIN LINE TRACK (NB) 

S3 SVRT POCKET OR STORAGE TRACK 
Sa SPECTRAL ACCELERATION 
SA SUPPLY AIR, SURGE ARRESTER 
SAB STATION AGENTS BOOTH 
SAN SANITARY 
SAR SOUND ATTENUATOR 
SAT SATURATION 

SB SOUTH BOUND 
SBGR STEEL BEAM GUARDRAIL 

SBO SINGLE BREAK OUTPUT 

SC SOLID CORE, POINT OF CHANGE 
FROM SPIRAL TO CIRCULAR CURVE 

SCAC SELF CONTAINED AIR CONDITIONER 
SCADA SUPERVISORY CONTROL AND DATA 

ACQUISITION 

SCD SEAT COVER DISPENSER, SMOKE 
CONTROL DAMPER 

SCS SMOKE CONTROL SENSOR 
SCH SCHEDULE 
SCHP SELF CONTAINED HEAT PUMP 
SCN SYSTEMWIDE CABLE NETWORK 
SCTB SHORT CIRCUITING TERMINATION BLOCK 
SD SOAP DISPENSER, STORM DRAIN, TUNNEL 

ISOLATION DAMPER, SUBWAY DAMPER 
SDCB STORM DRAIN CATCH BASIN OR 

DRAINAGE INLET 
SDE STORM DRAIN EASEMENT 
SDMH STORM DRAIN MANHOLE 

SDP SPLITTER DAMPER, SMOKE/FIRE DAMPER 
WITH ACCESS PANEL 

SE SOUTHEAST 

SEC SECOND, SECONDARY 
SECT SECTION, SECTIONALIZING 

SE'LY SOUTHEASTERLY 

SES SECTIONALIZING STATION 
SF SQUARE FEET, SUPPLY FAN 

SG SUBGRADE, SUPPLY GRILLE 

SH SHIELD, SHUNT 

SHG SHOWER GANG 

SHH SHOWER HANDICAP 
SHC SENSIBLE HEATING CAPACITY 
SHL SHOULDER 
SHR SHOWER 
SHT SHEET 
SIG SIGNAL 
SIM SIMILAR 

SJW TEST 

SL 

SLC 

SLPA 

SLR 

SLV 

S'LY 

SM 

SMF 
SMH 
SND 
SNF 

SNR 
SNT 
SOE 
SOL 
SOM 
SONET 
SORS 

SOV 
SP 

SP1, SP2 
SPA 
SPD 
SPDT 
SPEC 
SPECS 
SPK 
SPO 
SPRK 
SPRR COMM 

SPSC 

SPST 
SPT 
SPTC 
SPWG 
SQ 

SQ.FT. 

SQYD.SY 

SR 

SRC 
SS 

SSCO 
SSE 

SSK 
SSMH, SMH 
SSR 
SSS 
SST 
ST 

STA 
STBY 
STC 
STD 
STE 
STIFF 
STL 
STOPR 
STOR 
STR 
STRUC 
STS 
SUB 
SUPP 
SUSP 
SV 

SVC 
SVR 
SW 

SWAC POR 
SWBD 
SWGR 
SWL 

SW'LY 
SWR 
SWS 
SWT PT 

SAN JOSE WATER CO TEST STATION 
STREET LIGHT 

LEFT CIRCUIT (34.5KV TPSS) 
SIGNAGE/LIGHTING/PUBLIC ADDRESS 
SPEAKERS 
SEALER 

SHORT LEG VERTICAL 
SOUTHERLY 

SINGLE MODE (FIBER CABLE), 
SOLID MANGANESE FROG, 
SWITCH MACHINE 
SINGLE MODE FIBER 
SANITARY MANHOLE 
SANITARY NAPKIN DISPENSER 
SWING NOSE FROG, MOVABLE 
POINT FROG 
SANITARY NAPKIN RECEPTACLE 
STATION NETWORK TERMINAL 
SUPPORT OF EXCAVATION 
SOLENOID 
SOMASTIC COATED PIPE 
SYNCHRONOUS OPTICAL NETWORK 
SEQUENTIAL OCCUPANCY RELEASE 
SYSTEM 
SHUT-OFF VALVE 
STEEL PIPE, SUMP PUMP, STATIC 
PRESSURE, SPARE, SPLICE 
BART SPUR TRACK 
SPACES. SPACING 
SANITARY PRESSURE DISCHARGE 
SINGLE POLE DOUBLE THROW 
SPECIFICATION 
SPECIFICATIONS 
SPEAKER 
POINT OF ORIGIN OF COMPOUND SPIRAL 
SPRINKLER 
SOUTHERN PACIFIC RAILROAD 
COMMUNICATION 
SWITCH POWER SUPPLY CABINET, 
SWITCH MACHINE POWER SUPPLY 
CABINET 
SINGLE POLE SINGLE THROW 
SPRINT COMMUNICATIONS 
SOLDIER PILE TREMIE CONCRETE 
STATIC PRESSURE WATER GAUGE 
SQUARE 
SQUARE FOOT (FEET) 
SQUARE YARD 
SUPPLY REGISTER 
RIGHT CIRCUIT (34.5KV TPSS) 

SELECTOR SWITCH, STAINLESS STEEL, 
SANITARY SEWER, SUBSTATION, 
POINT OF CHANGE FROM ONE SPIRAL 
TO ANOTHER 
SANITARY SEWER CLEANOUT 
SUBSURFACE EASEMENT, SANITARY 
SEWER EASEMENT 
SERVICE SINK 
SANITARY SEWER MANHOLE 
SOUTH STICK RELAY 
SYSTEM SELECTOR SWITCH 
SOAP STONE 
STREET, SAINT, POINT OF CHANGE 
FROM SPIRAL TO TANGENT. STONE TILE 
ALIGNMENT STATION, STATION, STATIONING 
STANDBY 
SOUND TRANSMISSION CLASS 
STANDARD 
SPECIAL TEST EQUIPMENT 
STIFFENER 
STEEL 
STOP SPEED COMMAND RELAY 
STORAGE 
STAIR, STRANDED 
STRUCTURAL, STRUCTURE 
SYNCHRONOUS TRANSPORT SIGNAL 
SUBSTATION 
SUPPLY 
SUSPENDED 
TUNNEL VENTILATION FAN, SOLID VEE 
FROG, SHEET VINYL 
SERVICE 
SERVER 
SIDEWALK, SOUNDWALL, SOUTHWEST, 
SWITCH 
SWITCH MACHINE POWER OFF 
SWITCH BOARD 
SWITCH GEAR 
SOUNDWALL 
SOUTHWESTERLY 
SYSTEMWIDE RACEWAY 
SWITCHING STATION 
SWITCH POINT 

SY 

SYM 

SYS 

SQUARE YARD 

SYMMETRICAL 

SYSTEM(S) 

Santa Clara Valley Transportat ion Authority 

A NO EXCEPTION TAKEN 

MAKE CORRECTIONS NOTED 

AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 
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T&B 
T&P 

T.O., T / O 

T / 
T /C, T.C. 

T / P 

T /R 

T/W 

T1 

TA 
TAH 
TAN 
TB 

TBD 
TBDC 

TBL 
TBM 
TBP 
TC 

TC/C 

TCB 
TCC 
TCE 
TCH 
TCP 

TCR 
TCS 
TCSA 

TCT 
TD 
TDA 
TDC 
TDCR 
TDD 

TDDO 
TDF 
TDO 
TDOR 
TDPU 
TDR 
TE 

TEB 

TEH 

TEL 

TELCO 
TELECOM 
TELVLT 
TEMP 
TER 
TEW 

TF 

TFD 

TFE 

TG 

TH 

THH 
THK 
THR 
THRU 
Tl 
TICHL 

TIEE 

TIH 

- T -

THICKNESS 
TELEPHONE, COMMUNICATION UNE, 
TOP, TRANSFORMER, TREAD, TIP, 
TRANSDUCER, THERMOSTAT 
TOP & BOTTOM 
TEMPERATURE AND PRESSURE RELIEF 
VALVE 

TURNOUT 

TOP OF 

TRAIN CONTROL 

TOP OF PAVEMENT, TOP OF PIPE 

TOP OF RAIL 

TOP OF WALL 
T1 TELEPHONE CARRIER 
TRANSMISSION FORMAT AND 
EQUIPMENT 

TRUNK AMPLIFIER 
TEMPERATURE ALARM HIGH 
TANGENT 
TERMINAL BOX, TERMINAL BLOCKS, 
TEST BORING 
TO BE DETERMINED 
TO BE DETERMINED BY THE 
CONTRACTOR 
TROUBLE 
TUNNEL BORING MACHINE 
TERMINATION BLOCK POST 
TIME CLOCK, TOP OF CURB, TRAIN 
CONTROL, TERMINAL CABINET, 
TEMPERATURE CONTROLLER 
TRAIN CONTROL & 

COMMUNICATIONS 
TRAIN CONTROL BUILDING 
TOTAL COOLING CAPACITY 
TEMPORARY CONSTRUCTION EASEMENT 
TRAIN CONTROL HOUSE 
TEMPERATURE CONTROL PANEL. 
TRANSPORT CONTROL PROTOCOL 
TRAIN CONTROL ROOM 
TELEMETRY CABLE SPLICE 
TEMPORARY CONSTRUCTION STAGING 
AREA 
TRACK CIRCUIT TUNING 
TRENCH DRAIN, TUNNEL DAMPER, 
TIRE DERIVED AGGREGATE 
TIME DELAY CLOSE 
TUNNEL DAMPER CLOSE RELAY 
TELECOMMUNICATIONS DEVICE FOR 
THE DEAF 
TIME DELAY DROPOUT 
TIME DELAY DE-ENERGIZING RELAY 
TIME DELAY OPEN 
TUNNEL DAMPER OPEN RELAY 
TIME DELAY PICK UP 
TIME DELAY DE-ENERGIZING RELAY 
TEMPERATURE ELEMENT, THREADED 
END 
MOTOR BEARING TEMPERATURE 
(RTD'S) 

TEMPERATURE ELEMENT MOTOR 
ENCLOSURE SPACE HEATER 
BURIED TEL, TELEPHONE 
TELEPHONE COMPANY 
TELECOMMUNICATIONS 
TELEPHONE VAULT 
TEMPERATURE, TEMPORARY 
TIMER RELAY, TERRATZO 
MOTOR WINDING TEMPERATURE 
(RTD'S) 

TRACK FEET, TRANSFER (ATO TO 

MANUAL OR MANUAL TO ATO), 

FORWARD CURRENT CONDUCTION 

TUNNEL VENTILATION FAN DAMPER 

TETRAFLUOROETHYLENE 

TOP OF GRATE (ELEVATION), 

TRANSFER GRILLE 

TEST HOLE (SUBSURFACE 

INVESTIGATION) 

TELEPHONE HAND HOLE 

THICK, THICKNESS 

TOTAL HEAT REJECTION 

THROUGH 

TEMPERATURE INDICATION 

TEMPERATURE INDICATION CONTROL 

(HIGH/LOW) 

TEMPORARY INGRESS/EGRESS 

EASEMENT 

TEMPERATURE INDICATION HIGH FOR 

MOTOR ENCLOSURE OR BEARINGS 

TIM 

TL 
TLC 
TM 
TMH 
TN 
T.O. 
TOC 
TOD 
TOF 
TOL 

TOS 
TOT 
TOW 
TP 

TPD 
TPSS 
TR 
TRACS 

TRANS 

TR-FO 

TRK 
TS 

TSL 
TSP 
TT 
TTC 
TV 
TVE 
TVF 

TVM(S) 

TVS 
TW 
TWA 
TWC 
TWPR 
TWR 
TX, XMT 
TYP 

<U> 

U 

U / L 
UA 
UB 
UBC 
UC 
UCD 
UD 
UDF 
UE 
UG 

UH 
UHF 
UHH 
UMC 
UNF 
UNK 
UNO 
UP 
UPC 

UPRR-OHE 
UPS 
UR 
URH 
US 

UT 
UTC 
UTIL 
UTP 
UV 
UWP 

V 
VA 
VAC 

TENANT IMPROVEMENT, TRAIN 
INFORMATION MONITOR 
TREE LIGHTING 
TRIP LOGIC CIRCUIT 
TERMINAL ZONE 

TELEPHONE MANHOLE 
TRUE NORTH 
TORQUE OIL REEL 
TOP OF CONCRETE 
TRANSIT ORIENTED DEVELOPMENT 
TOP OF FOOTING 
TOLERANCE 

TOP OF STRUCTURE (STEEL, SLAB) 
TOTAL 
TOP OF WALL 
TRACTION POWER, TWISTED PAIR, 
TRAP PRIMER, TEST PIT, 
TRANSMISSION PRESSURE 
TOILET PAPER DISPENSER 
TRACTION POWER SUB STATION 
TRACK RELAY, TREAD 
TRUNKED RADIO AND 
COMMUNICATIONS SYSTEMS 
TRANSFORMER, TRANSITION, 
TRANSVERSE 
TRUNKED RADIO FIBER OPTIC 
INTERFACE 
TRACK 
POINT OF CHANGE FROM TANGENT TO 
SPIRAL, TRAFFIC SIGNAL, TUBE 
SECTION, TUBE STEEL, TEST SWITCH 
TRAFFIC SIGNAL 
TOTAL STATIC PRESSURE 
TRANSFER TRIP 
TRANSFER TRIP CABINET 
TELEVISION, TURNING VANE 
TUNNEL VENTILATION EQUIPMENT 
TUNNEL VENTILATION FAN 
TICKET VENDING MACHINE(S) 

TUNNEL VENTILATION SHAFT 
TRAVELED WAY 
TRANSPARENT WALL ASSEMBLY 
TRAIN-TO-WAYSIDE COMMUNICATIONS 
TWISTED PAIR 
TOWER 
TRANSMIT 
TYPICAL 

- u -

UPGRADE 
UNBALANCED SUPERELEVATION 
(IN INCHES), TURN-BACK 
UP LINK 
COMMON ALARM 
UTILITY BOX 

UNIFORM BUILDING CODE 
UNDERCUT, UNDERCROSSING 
UNDER CAR DELUGE 
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PURPOSE OF SURVEY: 
THE PURPOSE OF THIS SURVEY IS TO PROVIDE HORIZONTAL AND VERTICAL CONTROL FOR 

RIGHT-OF-WAY ENGINEERING, DESIGN, AND CONSTRUCTION OF THE BAY AREA RAPID TRANSIT (BART) 

EXTENSION BY THE SANTA CLARA VALLEY TRANSPORTATION AUTHORITY (VTA), TO RUN SOUTHERLY FROM 

THE UNION TERMINUS OF BART'S WARM SPRINGS EXTENSION APPROXIMATELY ELEVEN MILES ALONG THE 

UNION PACIFIC RAILROAD RIGHT-OF-WAY, THEN SUBSURFACE WESTERLY THROUGH DOWNTOWN SAN 

JOSE UNDER SANTA CLARA STREET, THEN NORTHERLY TO AND ALONG THE CALTRAIN RIGHT-OF-WAY 

TO THE INTERSECTION OF LAFAYETTE STREET. 

BASIS OF COORDINATES AND BEARINGS: 
COORDINATES FOR CONTROL POINTS AND BEARINGS SHOWN ON THIS SURVEY ARE BASED HORIZONTALLY 

ON THE C C S 8 3 . ZONE 3 , EPOCH 1 9 9 8 . 5 (SEE NOTE #1 ON THIS SHEET), AND VERTICALLY ON NAVD88, 

DEVELOPED BY THE PERFORMANCE OF SURVEYS DESCRIBED A S FOLLOWS: 

PRIMARY GPS SURVEY 
THE PRIMARY GPS NETWORK CONSISTING OF 4 9 POINTS WAS OBSERVED TO FGCS ORDER B STANDARDS. 

THE G P S SURVEY WAS CONDUCTED USING FOUR TRIMBLE NAVIGATION 4 7 0 0 AND ONE TRIMBLE 

NAVIGATION 4 0 0 0 S S I DUAL FREQUENCY GEODETIC RECEIVERS. STATIC SURVEYING TECHNIQUES WERE USED 

FOR MEASURING ALL BASELINE VECTORS. INSTRUMENT HEIGHTS WERE MEASURED IN METERS AND IN 

FEET. THESE VALUES WERE REDUCED AND COMPARED IN THE FIELD PRIOR TO LEAVING THE STATION. ALL 

STATIONS WERE OCCUPIED AT LEAST TWICE ON INDEPENDENT DAYS. IN GENERAL, GPS DATA WAS LOGGED 

FOR AT LEAST ONE HOUR; HOWEVER UP TO 4 HOURS OF DATA WAS COLLECTED FOR THE LONGER 

BASELINES. 

ALL BASELINE VECTORS WERE PROCESSED USING THE TRIMBLE GEOMATICS OFFICE, 

(VERSION 1 .50) SOFTWARE. FIXED BIAS SOLUTIONS WERE OBTAINED FOR ALL BASELINES 

USING INTERNATIONAL GPS SERVICE FOR GEODYNAMICS (IGS) PRECISE ORBITS FOR ALL 

BASELINE VECTOR COMPUTATIONS. 

A MINIMALLY CONSTRAINED LEAST SQUARES ADJUSTMENT WAS PERFORMED ON THE PRIMARY 

GPS NETWORK TO ENSURE THAT FGCS ORDER-B STANDARDS WERE ACHIEVED. THE GPS 

BASELINES OF THE PRIMARY GPS NETWORK WERE ADJUSTED USING MICROSEARCH GEOLAB 

2 0 0 1 (VERSION 2 0 0 1 . 9 . 2 0 . 0 ) . THE GEODETIC COORDINATES (LATITUDE, LONGITUDE AND 

ELLIPSOIDAL HEIGHT) OF CORS STATION Z0A1 PROVIDED THE MINIMAL CONSTRAINT. THE 

ADJUSTMENT COMPRISED OF 4 9 STATIONS AND 4 0 8 BASELINE VECTOR COMPONENTS 

( 1 3 6 BASELINES) AND WAS BASED ON NAD83 (CORS) AT THE 2 0 0 3 . 0 5 EPOCH. 

CONVENTIONAL TRAVERSING 
PRECISE CONVENTIONAL MEASUREMENTS WERE PERFORMED ON SECONDARY CONTROL INSTALLED 

TO DENSIFY THE PRIMARY GPS NETWORK, THEREBY ESTABLISHING A NETWORK OF CONTROL 

THROUGHOUT THE PROJECT AREA. FGCS FIRST ORDER CLASS I STANDARDS AND PROCEDURES 

WERE ADOPTED FOR THE SECONDARY CONTROL. A LEICA T C 2 0 0 2 WAS USED FOR ALL DIRECTION, 

ZENITH ANGLE AND SLOPE DISTANCE MEASUREMENTS. THIS INSTRUMENT WAS CALIBRATED 

LOCALLY FOR SCALE AND ZERO ERROR (PRISM CONSTANT) BY COMPARING GPS DERIVED 

DISTANCES WITH THE REDUCED HORIZONTAL DISTANCES. RELATIVE HUMIDITY AND TEMPERATURE 

OBSERVATIONS WERE OBSERVED DURING THE FIELD WORK. ATMOSPHERIC PRESSURE DATA WERE 

OBTAINED FROM SAN JOSE AIRPORT. 

PRECISION LEVELING 
FGCS STANDARDS, SPECIFICATIONS AND PROCEDURES FOR SECOND ORDER CLASS II WERE ADOPTED 

FOR VERTICAL CONTROL SURVEYS. EXISTING NGS VERTICAL CONTROL WAS DENSIFIED TO ESTABLISH 

NEW BENCHMARKS THROUGHOUT THE PROJECT AREA. THE SELECTED PROJECT VERTICAL DATUM IS 

NAVD88. 

A LEICA N A 3 0 0 3 DIGITAL LEVEL WAS USED FOR ALL PRECISION LEVELING. THE FGCS MODIFIED 

DOUBLE SIMULTANEOUS (MDS) PROCEDURE WAS USED, ALLOWING FOR TWO PARTIALLY INDEPENDENT 

HEIGHT DIFFERENCE MEASUREMENTS AT EACH SETUP. 

NETWORK ADJUSTMENT AND POST ANALYSIS 
THE LEAST SQUARES ADJUSTMENT WAS PERFORMED ON THE NAD83 (CORS) DATUM, EPOCH OF 2 0 0 3 . 0 5 . 

ALL GPS VECTORS, ELEVATION DIFFERENCES, AND CONVENTIONAL MEASUREMENTS WERE COMBINED IN A 

SINGLE UNIFIED ADJUSTMENT ALLOWING FOR THE MOST RIGOROUS AND RELIABLE RESULTS. THE GE01D99 

GEOIDAL MODEL WAS USED TO FACILITATE THE GENERATION OF ORTHOMETRIC HEIGHTS (ELEVATIONS) FOR 

ALL CONTROL POINTS NOT OBSERVED THROUGH PRECISION LEVELING. THE COMBINED ADJUSTMENT WAS 

PERFORMED USING EVERY OBSERVATION TO ENSURE THE MOST RIGOROUS SOLUTION. CERTAIN OBSERVATIONS 

WERE DE-WEIGHTED IN THE LEAST SQUARES ADJUSTMENT. 

THE VTA/BART PROJECT IS BASED ON NAD83 (CORS) EPOCH OF 1 9 9 8 . 5 . CONSEQUENTLY. THE RESULTS OF 

THIS ADJUSTMENT WERE TRANSFORMED FROM NAD83 (CORS), EPOCH OF 2 0 0 3 . 0 5 BACK TO NAD83 (CORS), 

EPOCH 1 9 9 8 . 5 USING THE NATIONAL GEODETIC SURVEY SOFTWARE HTDP (HORIZONTAL TIME-DEPENDENT 

POSITIONING SOFTWARE - VERSION 2 . 7 ) . 

NOTES: 
1) ALL COORDINATES AND DISTANCES SHOWN ARE IN SURVEY FEET VALUES (GRID). FOR THE LENGTH 

OF THIS PROJECT, AN AVERAGED COMBINED SCALE FACTOR WAS USED FOR CONVERTING RECORDED MAPS 

AND DEEDS TO GRID. TO OBTAIN GROUND DISTANCES, MULTIPLY EXPRESSED DISTANCES BY 1 . 0 0 0 0 5 3 3 3 0 . 

2) STATIONS SUAA. WINT, MHCB, ZOA1, LUTZ. CHAB, M 8 7 4 . BART 2 0 5 R . & BART 2 0 6 WERE USED AS THE 

HORIZONTAL ADJUSTMENT CONSTRAINTS FOR THIS PROJECT (COORDINATES AND DESCRIPTIONS ON PG 2 ) . 

3 ) STATIONS QQ 4 5 3 , M 8 7 4 , N 1 4 4 7 , B 8 7 5 , C 1121 RESET, Z 111 RESET, Q 591 RESET, N 8 7 4 , K 179, 

VASONA, I 1 9 = 9 6 RESET, C 1371 , L 1 4 4 7 , AND HPGN D CA SAN PEDRO WERE USED AS THE VERTICAL 

ADJUSTMENT CONSTRAINTS FOR THIS PROJECT (COORDINATES AND DESCRIPTIONS ON PAGE 2 ) . 

4 ) ALL BART MONUMENTS, BERY, FERN, AND VTA 171A ARE FND WITH VARYING DIAMETER (SEE PAGE 5) . 

5 ) A RECORD OF SURVEY IS BEING FILED PURSUANT TO PROVISION ( d ) OF SECTION 8 7 6 2 , OF THE 

PROFESSIONAL LAND SURVEYORS ACT. 

6 ) THE HYPERLINK TO THE NGS WEBSITE: HTTP:/ /WWW.NGS.NOAA.GOV/CGI-BIN/DS_DESIG.PRL 

BENCHMARKS: 
THE ELEVATIONS SHOWN HEREON ARE COMPILED FROM DIFFERENTIAL LEVEL 

LOOPS BASED UPON THE FOLLOWING SOURCES: 

NGS "QQ 4 5 3 " BRASS DISK IN TOP OF CONC MON LOCATED IN CITY 

OF SAN JOSE NEAR THE JUNCTION OF US HIGHWAY 101 AND BLOSSOM 

HILL RD (STATE HWY 8 2 ) (FOR MORE INFORMATION OF DESCRIPTION, GO 

TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 1 9 0 . 8 3 ' 

DATUM: NAVD88 

NGS "N 1 4 4 7 " METAL ROD LOCATED IN CITY OF SAN JOSE AT THE INTERSECTION 

OF UNION PACIFIC RAILROAD AND OAKLAND ROAD, (FOR MORE INFORMATION 

OF DESCRIPTION, GO TO NGS WEBSITE. DATA SHEET) 

ELEVAT10N= 5 2 . 3 7 ' 

DATUM: NAVD88 

CGS "B 8 7 5 " BRASS DISK LOCATED IN CITY OF SAN JOSE AT THE INTERSECTION 

OF UNION PACIFIC RAILROAD AND WEST JULIAN STREET. (FOR MORE INFORMATION 

OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 9 0 . 6 7 ' (RECORD) 9 0 . 5 8 5 MEASURED 

DATUM: NAVD88 

CGS "C 1121 RESET" BRASS DISK LOCATED IN CITY OF SAN JOSE, APPROX 

0.1 MILE NW OF THE JUNCTION OF HORNING STREET, AT THE CRISTINA WAREHOUSE 

COMPANY ( 1 0 4 5 10TH STREET). (FOR MORE INFORMATION OF DESCRIPTION, 

GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 61 .79 ' 
DATUM: NAVD88 

CGS "Z 111 RESET" BRASS DISK LOCATED IN CITY OF SAN JOSE, IN THE TOP OF 

THE NE END OF THE SE CONC ABUTMENT OF A CONC BRIDGE OVER W TAYLOR 

STREET (FOR MORE INFORMATION OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVAT10N= 7 8 . 3 4 ' (RECORD) 7 8 . 2 6 1 MEASURED 

DATUM: NAVD88 

CGS "Q 591 RESET" BRASS DISK LOCATED IN WARM SPRINGS, APPROX 0 . 5 MILE 

SE'LY ALONG THE UNION PACIFIC RAILROAD FROM THE JUNCTION OF WARREN 

AVE, (FOR MORE INFORMATION OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 4 5 . 8 4 ' 

DATUM: NAVD88 

CGS "N 8 7 4 " BRASS DISK LOCATED IN WARM SPRINGS, IN TOP OF THE SW END 

OF THE NW ABUTMENT OF THE MISSION BOULEVARD UNDERPASS. (FOR MORE 

INFORMATION OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 4 8 . 3 3 ' (RECORD) 4 8 . 2 5 6 MEASURED 

DATUM: NAVD88 

CAGS "K 179 RESET" BRASS DISK LOCATED IN CITY OF MILPITAS, IN THE TOP 

OF THE SE CONC WALL OF AN 8 BY 9 FOOT CONC CATCH BASIN. (FOR MORE 

INFORMATION OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 51,91 ' 

DATUM: NAVD88 

CADH "VASONA" SURVEY DISK LOCATED IN TOP OF CONC MON, LOCATED IN 

LOS GATOS AT THE INTERSECTION. OF STATE HWY 9 AND UNIVERSITY AVE, LOCATED 

AT VASONA DAM. (FOR MORE INFORMATION OF DESCRIPTION, GO TO NGS 

WEBSITE, DATA SHEET) 

ELEVATION= 3 0 7 . 6 7 ' 
DATUM: NAVD88 

NGS "I 1 9 = 9 6 RESET" DISK LOCATED IN CITY OF SAN JOSE, AT THE INTERSECTION OF 

4TH STREET AND E SANTA CLARA STREET., IN A SQUARE CONC BASE. (FOR MORE 

INFORMATION OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 8 0 . 4 8 ' 

DATUM: NAVDB8 

NGS "C 1 3 7 1 " DISK LOCATED IN CITY OF MILPITAS. IN TOP OF THE SE END OF 

THE NE HEADWALL FOR A 10 BY 15 FOOT CULVERT FOR FLOOD CONTROL. (FOR 

MORE INFORMATION OF DESCRIPTION. GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 16.11' 

DATUM: NAVD88 

NGS "L 1 4 4 7 " DISK LOCATED IN CITY OF SAN JOSE, AT THE INTERSECTION OF COLEMAN 

AVE AND INTERSTATE HWY 8 8 0 , IN A CONC WALKWAY OF THE NW ABUTMENT OF COLEMAN 

AVENUE OVERPASS OF THE INTERSECTION HWY 8 8 0 . (FOR MORE INFORMATION OF DESCRIPTION, 

GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION= 7 7 . 3 4 ' (RECORD) 7 7 . 2 3 2 MEASURED 

DATUM: NAVD88 
CA—085 "HPGN D CA SAN PEDRO" ALUM DISK LOCATED IN CITY OF SAN JOSE. 

NEAR THE COUNTY CIVIC CENTER. ABOUT 1 MILE SW OF THE JUNCTION OF US 

HWY 101 AND INTERSTATE HWY 8 8 0 . (FOR MORE INFORMATION OF DESCRIPTION. 

GO TO NGS WEBSITE, DATA SHEET) 

ELEVATION® 6 0 . 6 ' 

DATUM: NAVD88 

CONTINUOUSLY OPERATING 

REFERENCE STATION (CORS): 
SUAA = "SUAA STANFORD CORS ARP" LOCATED IN CALIFORNIA, THIS STATION 

IS A GPS CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL 

OF DESCRIPTION, GO TO NGS WEBSITE. DATA SHEET) 

N = 1 9 8 2 2 5 3 . 2 7 ' E = 6 0 7 5 8 1 4 . 6 6 ' 

DATUM: NAD83 

WINT = "WINT W1NT0N CORS GRM" LOCATED IN CALIFORNIA, THIS STATION IS A 

GPS CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL OF 

DESCRIPTION, GO TO NGS WEBSITE. DATA SHEET) 

N = 2 0 6 4 2 6 5 . 6 5 ' E = 6 0 8 6 7 5 5 . 3 3 ' 

DATUM: NAD83 

MHCB = "MT HAMILTON BARD CORS ARP" LOCATED IN CALIFORNIA, THIS STATION 

IS A G P S CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL OF 

DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

N = 1 9 4 8 8 5 2 . 7 8 ' E = 6 2 2 9 5 2 2 . 7 3 ' 

DATUM: NAD83 

Z0A1 = "OAKLAND 1 CORS ARP" LOCATED IN CALIFORNIA, THIS STATION IS A GPS 

CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL OF DESCRIPTION, 

GO TO NGS WEBSITE, DATA SHEET) 

N = 2 0 2 3 7 5 9 . 4 5 ' E = 6 1 2 2 1 8 1 . 6 8 ' 

DATUM: NAD83 

LUTZ = "LUTZ L 1 PHASE CENTER" LOCATED IN CALIFORNIA, THIS STATION IS A GPS 

CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL OF DESCRIPTION, 

GO TO NGS WEBSITE. DATA SHEET) 

N = 1 9 2 9 8 1 1 . 7 5 ' E = 6 1 6 4 5 1 3 . 2 1 ' 

DATUM: NAD83 

CHAB = "CHABOT BARD CORS ARP" LOCATED IN CALIFORNIA, THIS STATION IS A GPS 

CONTINUOUSLY OPERATING REFERENCE STATION. (FOR MORE DETAIL OF DESCRIPTION. 

GO TO NGS WEBSITE, DATA SHEET) 

N = 2 0 9 0 1 7 8 . 8 8 ' E = 6 0 9 3 3 5 8 . 5 3 ' 

DATUM: NAD83 

HIGH PRECISION 

GEODETIC NETWORK (HPGN): 

NGS "M 8 7 4 " THE STATION IS LOCATED IN MILPITAS CALIFORNIA, ABOUT 0 . 2 MILES N 

OF STATE HWY 2 3 7 , ALONG THE UNION PACIFIC RAILROAD. (FOR MORE INFORMATION 

OF DESCRIPTION, GO TO NGS WEBSITE, DATA SHEET) 

N = 1 9 8 4 3 3 6 . 9 0 ' E = 6 1 5 3 1 9 8 . 6 3 ' 

DATUM: NAD83 

ELEVATION = 1 5 . 8 0 8 MEASURED 

BAY AREA RAPID TRANSIT WSX CONTROL POINTS 

"BART 2 0 5 R " 

N - 1 9 9 3 0 4 9 . 4 8 1 E = 6 1 5 4 3 1 4 . 9 4 5 

ELEVATION = 9 0 . 0 7 5 (MEASURED) 

"BART 2 0 6 " 

N = 1 9 9 1 6 2 6 . 6 2 2 E = 6 1 5 0 6 2 2 . 9 2 0 

ELEVATION = 2 0 . 8 3 7 (MEASURED) 

"BART 2 6 8 " 

N = 1 9 9 3 8 2 6 . 1 5 7 E = 6 1 4 9 7 9 7 . 1 6 1 

ELEVATION = 2 2 . 6 3 0 (MEASURED) 

"BART 4 8 " 

N = 1 9 9 6 5 0 7 . 1 8 2 E = 6 1 4 8 7 6 8 . 8 9 2 

ELEVATION = 2 9 . 9 7 5 (MEASURED) 

"BART 2 6 6 " 

N = 1 9 9 7 8 2 5 . 9 6 5 E = 6 1 4 8 2 5 8 . 9 8 6 

ELEVATION = 4 0 . 3 4 4 (MEASURED) 

"BART 2 6 4 " 

N = 2 0 0 1 8 1 1 . 7 2 3 E = 6 1 4 6 6 8 2 . 3 5 3 

ELEVATION = 4 5 . 3 0 3 (MEASURED) 

"BART 4 7 " 

N = 2 0 0 2 4 8 7 . 5 5 9 E = 6 1 4 6 4 1 7 . 9 3 6 

ELEVATION = 4 7 . 8 1 0 (MEASURED) 
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N O T E : 

ALL VTA MONUMENTS SET OR FOUND ARE 2" DIAMETER 

ALUMINUM DISK (EXCEPT AS NOTED) STAMPED 

"SANTA CLARA VALLEY TRANSPORTATION AUTHORITY" 

WITH MONUMENT NUMBER (XXX) AND 1 / 8 " DIAMETER 

DRILLED HOLE. 

VERTICAL CONTROL POINTS 

his 

[XXXJ 

c v 

rn 

COMBINED SCALE FACTOR (PROJECT AVERAGE) 

GROUND > GRID CONVERSIONS: MULTIPLY DISTANCES BY 0 . 9 9 9 9 4 6 6 7 3 

VTA 363 

AT MISSION - SET VTA ALUMINUM CAP 36 3 FLAT IN EAST WALK 

OF KATO RD 1.0' WEST OF HANDRAIL OVER NORTH ABUTMENT 

FOR ROADWAY BRIDGE OVER MISSION BLVD ELEVATION = 51.088 

VTA 3 6 4 

AT KATO RD - SET VTA ALUMINUM CAP 364 FLAT IN CONCRETE 

FOUNDATION FOR POWER LINE TOWER. SECOND TOWER SOUTH OF 

KATO RD 1.0' (FROM THE EAST) AT EAST SIDE OF 1 - 8 8 0 

ELEVATION = 10.144 

VTA 365 

AT ABEL - SET VTA ALUMINUM CAP 365 IN VERTICAL FACE OF 

COLUMN, IN WEST FACE OF NORTH COLUMN OF EAST BENT 

OF BRIDGE FOR ABEL CROSSING RR R / W 4' ABOVE EXISTING 

GRADE * * * ELEVATION = 17.505 

VTA 366 

AT CALAVERAS - SET VTA ALUMINUM CAP 366 IN VERTICAL FACE 

OF COLUMN, IN WEST FACE OF NORTH COLUMN OF EAST BENT OF 

BRIDGE FOR CALAVERAS CROSSING RR R /W 1.8" ABOVE EXISTING 

GRADE * * * ELEVATION = 22 .742 

VTA 3 6 7 

AT CAPITOL - SET VTA ALUMINUM CAP 367 IN VERTICAL FACE 

OF COLUMN, IN EAST FACE OF SOUTH COLUMN OF THIRD BENT 

WEST OF RR R /W (BENT FOR LIGHT RAIL AERIAL STRUCTURE) 

4' ABOVE EXISTING GRADE * * * ELEVATION = 56.309 

VTA 368 

AT CAPITOL - SET VTA ALUMINUM CAP 368 IN VERTICAL FACE 

OF COLUMN, IN WEST FACE SECOND BENT EAST OF RR R/W 4 ' 

ABOVE EXISTING GRADE * * * ELEVATION = 57.969 

* * * CAP HAS 1 / 4 " X 20" X 1" SET SCREW THAT CAN BE THREADED OUT 

TO SET THE ROD UPON (REQUIRED 1 / 8 " ALLEN WRENCH). PLEASE THREAD 

BACK INTO CAP WHEN FINISHED. DO NOT OVER TIGHTEN! CAP HAS A 

SCRIBED LINE THAT CORRESPONDS TO THE ELEVATION OF THE TOP 

OF SET SCREW FOR USE IF YOU CAN'T LOOSEN THE SET SCREW. 
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BERY ( 2 0 0 0 ) 

FOUND 5 / 8 " ALUM PIN 6 " IN P V C MON WELL. LOCATED IN GRASS 

BEHIND BACK O F WALK ON NW SIDE OF BERRYESSA RD APPROX 3 5 ' WEST 

OF U P R R , AND APPROX 3 0 0 0 ' SOUTH WESTERLY OF THE INTERSECTION O F 

BERRYESSA RD AND LUNDY AVE. 

NORTHING 

EASTING 

ELEVATION 

DESCRIPTION 
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VTA 1 8 1 . 

FND ALUM DISK. LOCATED APPROX 1 4 2 3 ' SOUTH OF B E R R Y E S S A RD 

AND UPRR, A P P R O X 5 ' EAST OF RAIL. 

NORTHING 

EASTING 

ELEVATION 

DESCRIPTION 

1 9 5 9 4 1 8 . 4 4 8 

6 1 6 2 2 5 1 , 3 5 9 

8 4 . 7 9 3 
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FND ALUM DISK. LOCATED A T THE NW COR OF UPRR XING 

AND MABURY RD, APPROX 6 ' NORTH OF MABURY RD 

BACK WALK, AND APPROX 3 0 ' WEST OF WEST RAIL. 

NORTHING 

EASTING 

ELEVATION 

DESCRIPTION 

1 9 5 8 0 5 5 . 1 2 7 
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OWNER / OPERATOR ABBREVIATIONS 

ACFC & WCD ALAMEDA COUNTY FLOOD CONTROL & ABN ABANDON 

WATER CONSERVATION DISTRICT BFS BART FACILITY STANDARDS 

ACWD ALAMEDA COUNTY WATER DISTRICT CIR CIRCLE 

AREMA AMERICAN RAILWAY ENGINEERING DBC DIRECT BURIED CABLE 

MAINTENANCE—OF—WAY ASSOCIATION DFM DISTRIBUTION FEEDER MAIN 

AIR AIR PRODUCTS FT FEET 

AT&T AT&T 
EX EXISTING 

BART BAY AREA RAPID TRANSIT 
FL FLOW LINE 

CHEV CHEVRON 
FM FORCE MAIN 

CMC COMCAST 
FND 

COMCAST 
FND FOUND 

COF CITY OF FREMONT 

COM 
HP HIGH PRESSURE 

COM CITY OF MILPITAS 

CSC CITY OF SANTA CLARA 
JT JOINT TRENCH 

CSJ CITY OF SAN JOSE 
LF LINEAR FEET 

C S J - F O CITY OF SAN JOSE SMART FIBER 
MULT MULTIPLE 

ICG ICG COMMUNICATIONS, INC. NIC NOT IN CONTRACT 

KIND KINDER MORGAN, INC. NO / NOS NUMBER / NUMBERS 

LEVEL 3 / L3 LEVEL ( 3 ) COMMUNICATIONS PL PIPE LINE 

MCI MCI, INC. PROP PROPOSED 

MCWD / MSD MILPITAS CITY WATER DISTRICT / RCP REINFORCED CONCRETE PIPE 

MILPITAS SANITARY DISTRICT - RR RAILROAD 

(CITY OF MILPITAS) SDMH STORM DRAIN MANHOLE 

MFN METROMEDIA FIBER NETWORK, INC. SSMH SANITARY SEWER MANHOLE 

MFS MFS WORLDCOM TMH TELEPHONE MANHOLE 

OWT ONE WORLD TELECOMMUNICATIONS TP TRANSMISSION PRESSURE 

PG&E PACIFIC GAS & ELECTRIC TRANS TRANSFORMER/TRANSITION 

QWEST QWEST COMMUNICATIONS INC. 
TBD TO BE DETERMINED 

SBC SBC COMMUNICATIONS, INC. 
UNK UNKNOWN 

s e e SANTA CLARA COUNTY 
UTIL UTILITY 

SANTA CLARA COUNTY 
UTIL UTILITY 

SCSD SANTA CLARA SEWER DISTRICT 
WBO WORK BY OTHERS 

SCVTA / VTA 
WBO WORK BY OTHERS 

SCVTA / VTA SANTA CLARA VALLEY 

TRANSPORTATION AUTHORITY 

SVRT SILICON VALLEY RAPID TRANSIT 

SCVWD SANTA CLARA VALLEY WATER DISTRICT 

SFWD SAN FRANCISCO WATER DEPARTMENT 

SJWC SAN J O S E WATER COMPANY 

SPRINT / SPR SPRINT 

SVP SILICON VALLEY POWER UTILITY MATERIAL 

USD UNION SANITARY DISTRICT ABS ACRYLONITRILE-BUTADEINE-STYR 

UPRR UNION PACIFIC RAILROAD AC, ACP ASBESTOS CEMENT PIPE 

XO XO COMMUNICATIONS ACWP ASBESTOS CEMENT WATER PIPE 

CONCRETE DUCT CD 

ASBESTOS CEMENT WATER PIPE 

CONCRETE DUCT 

UTILITY TYPE CIP CAST IRON PIPE 

CATV CABLE TELEVISION CPC CONCRETE PIPE 

COMM COMMUNICATION(S) CMP CORRUGATED METAL PIPE 

ELEC ELECTRICAL 
CS P CORRUGATED STEEL PIPE 

FOC, FO FIBER OPTIC CABLE 
DICL DUCTILE IRON CEMENT LINED 

G GAS LINE 

NIT 

GAS LINE 
DIP DUCTILE IRON PIPE 

NIT NITROGEN 

OHE OVERHEAD ELECTRICAL 
HDPE HIGH DENSITY POLYETHYLENE 

OHT OVERHEAD TELEPHONE 
IP IRON PIPE 

PL PIPE LINE PE POLYETHYLENE PIPE 

PP POWER POLE PLA / PL PLASTIC 

PT, PETRO PETROLEUM LINE PVC POLYVINYL CHLORIDE 

RW RECYCLED WATER 
RBC REINFORCED BOX CULVERT 

SD STORM DRAIN 
RCP REINFORCED CONCRETE PIPE 

SL STREET LIGHT 

S S SANITARY SEWER 
SOM SOMATIC COATED PIPE 

S S SANITARY SEWER 
SOMATIC COATED PIPE 

T, TEL, TELE BURIED TELEPHONE 
STL STEEL 

TS TRAFFIC SIGNAL VCD VITRIFED CLAY DUCT 

W WATER VCP VITRIFIED CLAY PIPE 
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UTILITY SYMBOLS 

EXISTING PROPOSED 

STORM DRAIN INLET 

r ~ i 
!_ J � ELECTRICAL BOX / VAULT 

© ELECTRICAL MANHOLE 

<?�/�> A FIRE HYDRANT 

© 

# 
MCI TEST POINT 

MONITORING WELL 

Q X I NATURAL GAS VALVE 

RAILROAD CONTROL BOX 

® / O o SANITARY SEWER MANHOLE 

O # C O 
SANITARY SEWER CLEANOUT 

®
 

o
 � STORM DRAIN MANHOLE 

r < 
r 

SOLAR PANEL POLE r < 
r 

© (TEL) © TELEPHONE MANHOLE 

n 
L J � TELEPHONE JUNCTION BOX 

^ 7 
V 

UTILITY MARKER 

i 1 
I i � UPRR SIGNAL BOX 

n 
L J � WATER METER 

o
 

"w
-" A
 

[ X I WATER VALVE 

/ / / / / ABANDONED UTILITY 

X REMOVED UTILITY 

* POTHOLE LOCATION 

UTILITY POLE 

UTILITY CAP 

— 3 — 5 POLE ANCHOR 

UTILITY LEGEND 

EXISTING 

CATV 

E 

- C A T V -

— G — 

— JT -

— NIT— 

— OHE -

— P T -

- S S -

- S D -

S k a 

AIR RELEASE VALVE INSIDE PRECAST VAULT 

TELEMETRY CABLE SPLICE INSIDE PRECAST 

VAULT 

CORROSION CONTROL TEST STATION 

NOTES: 

1. CONTRACTOR SHALL CONTACT UNDERGROUND SERVICE ALERT (USA) TO FIELD VERIFY TYPE AND LOCATION OF UTILITIES 

BEFORE BEGINNING CONSTRUCTION AND FABRICATING MATERIALS FOR USE IN EXCAVATED AREAS. 

2 . ALL EXISTING UTILITIES, WHETHER OR NOT SHOWN ON THE DRAWINGS, SHALL BE PROTECTED AT ALL TIMES UNLESS 

NOTED OTHERWISE. 

3 . THE PROPOSED PRIVATE UTILITY RELOCATIONS ARE FOR INFORMATION ONLY AND ARE NOT PART OF THIS CONTRACT. 

THE PRIVATE UTILITY OWNER WILL PERFORM THEIR FINAL DESIGN AND RELOCATIONS. 

4 . THE PROPOSED RELOCATED UTILITIES, AS SHOWN ON THESE UTILITY DRAWINGS, ARE SCHEMATIC IN NATURE. 

5 . FOR RIGHT-OF-WAY BOUNDARIES AND UTILITY EASEMENTS REFER TO RIGHT-OF-WAY DRAWINGS. 

6 . PRIOR TO TRENCHING OVER OR DIRECTLY ADJACENT TO ANY SCVWD PIPELINE, CONTRACTOR MUST POTHOLE TO VERIFY 

THE SCVWD PIPELINE. TRENCHING WITHIN 1 FOOT OF COVER OVER THE SCVWD PIPELINE SHALL BE BY HAND METHOD 

ONLY. 

7 . CITY OF SAN JOSE UTILITIES SHALL BE CONSTRUCTED ACCORDING TO CITY OF SAN JOSE STANDARD SPECIFICATIONS 

AND STANDARD PLANS. 

HORIZONTAL DATA COORDINATES AND STATIONING ON THE P PEL NE ARE TO THE CENTERLINE OF PIPE. 

PROPOSED 

CATV-

E — 

- F O -

- G -

- J T -

- N r r -

�OHE 

- P T -

- R S -

- S S -

- S D -

- S L -

- T -

- W -

Milpitos, California 95035 

i e r z o g A Joint Venture 

SUBMITTED 

( O H l i S i t ' " " ! T-Y-LIN INTERNATIONAL 

A P P R 0 V E 7 " ^ ' i ^ V ^ 7 ^ 

PROPOSED UTILITIES LEGEND 

L D - G - 1 UTILITY CODE 

CATV LINE 

BURIED ELECTRICAL LINE 

BURIED FIBER OPTIC LINE 

GAS LINE 

JOINT TRENCH LINE 

NITROGEN LINE 

OVERHEAD ELECTRICAL LINE 

PETROLEUM LINE 

RIPARIAN SETBACK 

SANITARY SEWER LINE 

STORM DRAIN LINE 

STREET LIGHT LINE 

BURIED TELEPHONE LINE 

WATER LINE 

Santa Clara Valley Transportation Authority 

NO EXCEPTION TAKEN 

X MAKE CORRECTIONS NOTED 

AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 

Contract No.: pB11002F 
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N O T E : 

F O R N O T E S A N D L E G E N D , S E E D R A W I N G D L - U 0 0 1 . 

VK 

£ 

\ 
s 

CSJ 3 D 3 7 7 

N 
\ \ \ 

\ \ 0 
SJWC 0 3 SC 0̂ 03 

1 8 7 2 0 1 2 0 1 0 6 6 SCVWD 1 7 2 2OTT55 CH 70 C 7 7 CH -;-b PH CH 4 6 7 D 4 4 0 6 9 PH 2 0 5 2 LIN LINE 

m mm i t f t m a 
3 5 + 0 0 5 3 7 . 

2 0 MH -'3 
sc vw NCR 

ET S p E S ^ l i B E C H p v l p O N PIPE STEEI 
6b; ::_C5 MH 62 5 2 

� 639 N - 1 9 5 9 9 9 2 . 1 0 I-/CI 4—-RVC 
6 2 1 2 

MCI PVC 

1 1 1—! I 7W o o t J 3 2 U31 RS CO TAI \ E OR G£ LINE PVC 

R/ $ 
CONSTRUCTION STORAGE LOT. 

AREANTENCED, NO ACCESS. 
MO RE 

ILABLE. TYPE AND--SIZ OF 

ELECTRICALLY DESIGNATED UTILI 

ER OWNASTORM DRAIN A 

VISUALLYWNSPECTED-'ONLY. 

\\ 

SO 

GRAPHIC SCALE 

POTHOLE DATA TABLE 

HOLE NO UTILITY 

TYPE 

NORTHING EASTING SURFACE 

ELEVATION 

DEPTH OF 

COVER(FT) 

ELEVATION 

AT TOP OF 

UTILITY 

FLOW LINE 

ELEVATION 

D 4 4 W 1 9 5 9 7 2 3 . 3 6 6 1 6 2 1 9 5 . 2 1 8 6 . 3 3 7 . 0 9 7 9 . 2 4 -

SCVWD—03—3 W 1 9 5 9 5 5 2 . 0 1 6 1 6 2 2 3 8 . 7 0 8 5 . 7 1 6 . 4 2 7 9 . 2 9 _ 
S J W C — 0 3 — 2 W 1 9 5 9 6 9 2 . 4 2 6 1 6 2 2 3 6 . 1 8 8 4 . 9 9 6 . 3 3 7 8 . 6 6 -

U 3 1 T 1 9 5 9 7 0 9 . 1 3 6 1 6 2 1 3 0 . 2 6 8 2 . 7 8 3 . 4 4 7 9 . 3 4 -

X7 P T 1 9 6 0 1 4 0 . 6 7 6 1 6 2 0 7 1 . 8 9 8 4 . 0 3 4 . 5 3 7 9 . 5 0 -

X9 P T 1 9 5 9 6 7 1 . 9 9 6 1 6 2 1 9 0 . 2 1 8 4 . 5 4 5 . 2 3 7 9 . 3 1 -

X 1 0 P T 1 9 5 9 3 6 7 . 0 0 6 1 6 2 2 2 2 . 2 8 8 3 . 1 5 4 . 1 2 7 9 . 0 3 -

C H — P T — 4 7 0 P T 1 9 5 9 4 5 3 . 3 8 6 1 6 2 2 4 5 . 1 4 8 5 . 4 4 5 . 9 2 7 9 . 5 2 -

PH 2 0 1 0 6 6 3 6 " C P P W 1 9 6 0 0 0 0 . 1 7 6 1 6 2 1 2 6 . 9 0 - - 7 8 . 5 4 -

PH 2 0 1 0 6 9 3 6 " C P P W 1 9 5 9 9 6 1 . 3 5 6 1 6 2 1 3 6 . 3 9 - - 7 8 . 5 9 -

PH 2 0 1 1 8 7 3 6 " C P P W 1 9 5 9 1 8 5 . 2 5 6 1 6 2 3 3 0 . 4 6 - - 8 0 . 4 5 -

P H 2 0 1 1 8 8 3 6 " C P P W 1 9 5 9 1 4 6 . 5 2 6 1 6 2 3 4 0 . 4 2 - - 8 0 . 3 3 -

POTHOLE DATA TABLE 

HOLE NO UTILITY 

TYPE 

NORTHING EASTING SURFACE 

ELEVATION 

DEPTH OF 

COVER(FT) 

ELEVATION 

AT T O P OF 

UTILITY 

FLOW LINE 

ELEVATION 

C H — P T — 4 6 5 8 " CHEVRON PT 1 9 6 0 0 1 3 . 8 0 6 1 6 2 1 0 4 . 5 7 8 4 . 1 9 3 . 8 3 8 0 . 3 6 7 9 . 6 9 

C H — P T — 4 6 6 8 " CHEVRON P T 1 9 5 9 9 1 8 . 9 6 6 1 6 2 1 2 8 . 3 0 8 4 . 1 4 3 . 8 3 8 0 . 3 1 7 9 . 6 4 

C H — P T — 4 6 7 8 " CHEVRON P T 1 9 5 9 8 2 6 . 1 1 6 1 6 2 1 5 2 . 6 0 8 4 . 2 1 4 . 8 3 7 9 . 3 8 7 8 . 7 1 

C H — P T — 4 6 8 8 " CHEVRON P T 1 9 5 9 7 3 7 . 4 2 6 1 6 2 1 7 4 . 4 4 8 4 . 4 8 5 . 0 0 7 9 . 4 8 7 8 . 8 1 

C H — P T — 4 6 9 8 " CHEVRON P T 1 9 5 9 5 4 5 . 2 2 6 1 6 2 2 2 2 . 0 6 8 5 . 4 8 6 . 1 7 7 9 . 3 1 7 8 . 6 5 

C S J - S D - 3 7 7 1 0 " STORM DRAIN 1 9 5 9 6 1 5 . 3 7 6 1 6 2 3 4 9 . 5 5 8 3 . 3 0 2 . 7 5 8 0 . 5 5 7 9 . 7 2 

B 8 8 FOC 1 9 5 9 4 5 1 . 8 4 6 1 6 2 1 9 4 . 5 2 8 2 . 3 3 4 . 3 9 7 7 . 9 4 -

C 7 7 PT 1 9 5 9 3 9 8 . 5 8 ( 1 1 6 2 2 5 7 . 2 3 9 8 5 . 7 1 7 . 6 4 7 8 . 0 7 -

S C V W D - 1 7 2 - 3 W 1 9 5 9 3 5 1 . 0 1 6 1 6 2 2 8 6 . 0 9 8 5 . 3 1 1 2 . 6 7 7 2 . 6 4 -

U 3 2 T 1 9 5 9 0 8 0 . 5 1 6 1 6 2 2 8 6 . 1 9 8 3 . 1 8 4 . 5 4 7 8 . 6 4 -

W — 1 7 2 — 2 W 1 9 5 8 5 0 9 . 9 2 6 1 6 2 5 6 7 . 5 3 8 3 . 9 6 6 . 8 3 7 7 . 1 3 -
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NOTES: 

FIELD APPLIED DIELECTRIC COATING, SEE NOTE 4 

SHOP APPLIED -MASTIC COMPOUND SHOP APPLIED 

DIELECTRIC COATING 

4 " MIN LAP (TYP) 

DIELECTRIC COATING 

t v / S E E NOTES 
V \ 1 , 6 & 9 

r 

1 1/2 

SHOP LINING A P P L I E D C E M E N T MORTAR LINING, S H Q p U N | N G 

FINISH SMOOTH AND FLUSH WITH SHOP LINING 
SEE NOTE 4 

FIELD DIELECTRIC COATING, SEE NOTE 4 

FILLER BAR (IF REQUIRED) 
SEE NOTE 7 S H O p A p p U E D MASTIC COMPOUND (TYP) 

DIELECTRIC COATING 
K / S E E NOTES 
V \ 1 , 6 & 9 (TYP) 

SHOP APPLIED 
" MIN (TYP)' 

DIELECTRIC COATING 

*2-1 t2 —tl - t 

-r: 

SEE NOTE 11 SEE NOTE 11 

SEE NOTE 8 

SHOP LINING FIELD APPLIED CEMENT MORTAR LINING SHOP LINING 

FINISH SMOOTH & FLUSH WITH SHOP LINING, SEE NOTE 4 

1. ALTHOUGH A DOUBLE WELD IS SHOWN, ONLY A SINGLE WELD IS 

REQUIRED EXCEPT WHERE NOTED OTHERWISE. THE SINGLE WELD MAY 

BE PLACED INSIDE OR OUTSIDE THE PIPE AT THE OPTION OF THE 

CONTRACTOR FOR PIPE SIZES GREATER THAN OR EQUAL TO 36" . FOR 

PIPE SIZES LESS THAN 36" , SINGLE WELDS SHALL BE PLACED 

OUTSIDE OF THE PIPE. 

2 . FOR PIPE SIZES GREATER THAN OR EQUAL TO 3 6 " , DOUBLE WELD 

JOINTS SHALL BE USED FOR: 

A) PIPE JOINTS WITHIN CONCRETE ENCASEMENTS AND TUNNELS; 

AND 

B) THE FIRST PIPE JOINTS OUTSIDE OF THE CONCRETE 

ENCASEMENT OR TUNNEL. 

DOUBLE WELD JOINTS MAY BE REQUIRED IN TENSION ANCHORAGE 

AREAS. 

3 . BEFORE WELDING, DRILL AND TAP 1 / 4 " IPS HOLES ( 2 EQUALLY 

SPACED) FOR ALL DOUBLE WELDED JOINTS. PLUG WELD AFTER 

COMPLETION OF AIR TESTING. AlR-TBST PRBSSOeg £|UUL- 86 M> rSl-

4. FIELD APPLIED COATING AND LINING SHALL BE APPLIED ONLY AFTER 

EACH JOINT IS ASSEMBLED, WELDED, CLEANED, INSPECTED AND 

TESTED. 

1 MIN 

LAP WELD FIELD JOINT 

LINING: CEMENT MORTAR 
COATING: DIELECTRIC (COAL-TAR ENAMEL, 
LIQUID EPOXY OR POLYETHYLENE) 

NTS L S - U 4 5 0 

Santa Clara Valley Transportation Authority 

NO EXCEPTION TAKEN 

X MAKE CORRECTIONS NOTED 

AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 

Contract No.: DE1J002F 

BUTT STRAP FIELD JOINT 

LINING: CEMENT MORTAR 
COATING: DIELECTRIC (COAL-TAR ENAMEL, 
LIQUID EPOXY OR POLYETHYLENE) 

NTS LS^U^O 

FIELD APPLIED CEMENT MORTAR COATING, SEE NOTE 4 

<^SEE NOTES 1, 6 & 9 (TYP) FIELD APPLIED CEMENT MORTAR COATNG, SEE NOTE 4 SHOP COATING 

i— FILLER BAR 

SEE NOTE 5 ( I F REQUIRED) 

SEE NOTE 7 

SHOP COATING SHOP COATING t l [ \ / S E E NOTES 
t T V \ 1 . 6 & 9 

4 MIN LAP 5HOP COATING 

4 MIN LAP (TYP) 
SEE NOTE 

- * 2 

1 MIN 

—; � ; v'. 

t o - t 2 1 

<///,-////////g / / / / / / / / / / / / .&// / / / / / / / / / / / / / / / / / 7777 '// // //:// // // ff // ZLZLZL 

L 

'� ' 

1 1 / 2 SEE NOTE 11 SEE NOTE 11 

SEE NOTE 8 

FIELD APPLIED CEMENT MORTAR LINING, FIELD APPLIED CEMENT MORTAR LINING SHOP LINING SHOP LINING SHOP LINING SHOP LINING 

FINISH SMOOTH AND FLUSH WITH SHOP LINING 
SEE NOTE 4 

5 . FIELD COATING SHALL BE REINFORCED WITH 2 X 4 X 13 GAUGE 

SELF-FURRING WELDED WIRE FABRIC. LAP END 3 " MINIMUM AND 

TACK WELD TO STEEL CYLINDER. 

6. t i AND t 2 ARE THICKNESSES OF STEEL CYLINDER. ( t 2 > ^ ) 

7 . WHERE FILLER BAR IS REQUIRED, DOUBLE WELD AND PROVIDE AIR 

TEST HOLES FOR PIPE SIZES GREATER THAN OR EQUAL TO 36" . 

8 . MINIMUM BUTT STRAP WIDTH IS: 

A) 4" FOR PIPE SIZES LESS THAN 36"; AND 

B) 6" FOR PIPE SIZES 3 6 " OR GREATER. MAXIMUM BUTT STRAP 

WIDTH IS 21" . 

9 . WELD SIZE SHOWN BY LETTER DESIGNATION IS FOR REFERENCE ONLY. 

THE ACTUAL WELD SIZE SHALL BE IN ACCORDANCE WITH THE 

SPECIFICATIONS. 

10. UNLESS OTHERWISE INDICATED, CEMENT MORTAR LINING THICKNESS, tL 

AND CEMENT MORTAR COATING THICKNESS, t c , SHALL CONFORM TO 

AWWA C 2 0 5 . 

11 . FOR PIPE SIZES LESS THAN 36" , MINIMUM LAP IS 1". FOR PIPE 

SIZES 3 6 " OR GREATER, MINIMUM LAP IS 2". 

<^SEE NOTES 2. 6, & 9 (TYP) 

SEE NOTE 3 

LAP JOINT SHOWN, AIR TEST HOLE SHALL ALSO BE 

PROVIDED AT ALL DOUBLE WELD BUTT STRAP JOINTS. 

LINING AND COATING NOT SHOWN, SEE NOTE 4. 

FINISH SMOOTH & FLUSH WITH SHOP LINING, SEE NOTE 4 

LAP WELD FIELD JOINT 

CEMENT MORTAR LINED AND COATED STEEL PIPE 

Hi 
NTS LS^U^O 

BUTT STRAP FIELD JOINT 

CEMENT MORTAR LINED AND COATED STEEL PIPE 
NTS L S - U 4 5 0 

AIR TEST HOLE FOR DOUBLE WELD JOINT 

NTS LS^U^O 
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NOTES: 

1. MINIMUM LENGTH OF CENTERLINE CHORD BETWEEN GIRTH SEAMS 

SHALL BE EQUAL TO I.D. OF PIPE. 

2 . SHORT RADIUS BENDS FOR STEEL PIPE AS DETAILED SHALL BE 

INSTALLED ONLY AT LOCATIONS CALLED FOR ON THE PLANS. 

3 . SPIRAL, LONGITUDINAL, AND GIRTH SEAMS SHALL BE 

FULL-PENETRATION GROOVE WELDED BUTT JOINTS CONFORMING TO 

AWWA C 2 0 0 AND AWS D1.1. 

STEEL PIPE-

CONCRETE 

PIPE 

LONGITUDINAL SEAMS IN ADJOINING 

COURSES TO BE STAGGERED 45" ON 

EITHER SIDE OF VERTICAL £ OF PIPE 

FOR TYPICAL LAP WELD 

JOINT, SEE DRAWING L S - U 4 5 0 7 

CLOSING SECTION MAY BE MADE 

WITH EXCESS LENGTH FOR FIELD 

TRIMMING OR MAY BE SHOP 

FABRICATED TO EXACT LENGTH 

AFTER FIELD MEASUREMENT - i 

TRANSITION 

REFER TO DRAWING L S - U 4 5 5 FOR 

TYPICAL CONNECTION BETWEEN 

STEEL AND CONCRETE PIPES 

�: S-

STANDARD SECTION LAYING LENGTH 

-<EH 
9 0 V 

- 1 1 / 2 " LAP MIN 

90" 

TYPICAL BUTT STRAP JOINT 

SEE DRAWING L S - U 4 5 0 
STRAIGHT JOINT 

1 
90" 

30 

1 / 2 " LAP MAX 

NOTE: BEVEL BELL END ONLY 
MAXIMUM BEVEL=5'00' 

SHAPE OF BELL IN PLANE 
OF BEVEL MUST BE CIRCULAR. 

A SEE TABLE 1 

1 / 2 " LAP MIN 

90 

9 0 + A 

PULLED JOINT 

— 1 1 — 1 1 / 2 " LAP MIN 

2 1 / 2 " LAP MAX 

BEVEL JOINT 

A = 5*00' MAX 

TABLE I 

PIPE 
I.D. 

INCHES 

PULLED JOINTS 
MAX A DEG MIN 

PIPE 
I.D. 

INCHES STD BELL 

2 0 2" 5 2 ' 

2 4 2* 2 3 ' 

3 0 T 5 5 ' 

3 6 r 3 5 ' 

42 1' 2 2 ' 

4 8 V 12 ' 

5 4 r 4 ' 

6 0 0' 5 7 ' 

6 6 0 - 5 2 ' 

TYPICAL STEEL PIPE INSTALLATION DETAILS Z L i LAP WELD GIRTH JOINTS 

NTS L S - U 4 5 1 NTS L S - U 4 5 1 

NOTE: ON LAP WELD GIRTH JOINTS & TYPE 1A BENDS, 
BEVEL JOINTS & PULLED JOINTS MAY BE 
COMBINED TO ALLOW A MAXIMUM DEFLECTION OF 
5 ' 0 0 ' PLUS MAXIMUM A AS SHOWN IN TABLE I. 

SEE NOTE 3 

1 2 " M I N 
NOTE: BEVEL BELL ENDS ONLY 

MAX BEVEL = 5" 0 0 ' 
SHAPE OF BELL IN PLANE 
OF BEVEL MUST BE CIRCULAR. 

90 

A / 2 

A / 2 

U/ 

- 1 1 / 2 " LAP MIN 

2 1 / 2 " LAP MAX 

NOTE: TYPE 1A BEND IS A LAP WELD GIRTH JOINT THAT MAY BE USED AS AN 

ALTERNATIVE TO TYPE 1 BEND FOR ANGLES OVER 5 ' AND UP TO 10 ' . 

( T Y P ) > -<y 

&?/ >l> 
4/n A/. 

<4 
A / n <*-

j FOR 
fyvDUJS 

Wl\N 
SH05* 

9^1 be*®. 
sLI 

NOTE 

M / A / 
'REFER 

TO 
Note 

PENETRATION WELDS BUTT FULL 

& 
�v-

LEGEND 

A = DEFLECTION ANGLE 

n = NUMBER OF ANGLE JOINTS IN BEND 

A / n = DEFLECTION PER JOINT, MAX DEFLECTION 

PER JOINT = 2 2 ' 3 0 ' 

TYPE 1A BEND L 
NTS L S - U 4 5 1 

TYPICAL BUTT WELDED MULTIPLE JOINT TYPE 1 

BEND FOR STEEL PIPE NTS LS—U451 

S a n t a C l a r a Valley T r a n s p o r t a t i o n A u t h o r i t y 

X N O E X C E P T I O N T A K E N 

M A K E C O R R E C T I O N S N O T E D 

A M E N D A N D R E S U B M I T 

A n y aet ion shown above is sub jec t to t h e t e r m s of 

t h e c o n t r a c t and docs not rel ieve the c o n t r a c t o r 

of a n y of its obl igat ions u n d e r t h e con t r ac t 

inc lud ing design and deta i l ing. 
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AIR TEST HOLE (TYP), 
SEE NOTE 7 

SADDLE PLATE 

REINFORCEMENT 

L S - U 4 5 2 

NOZ OZZLE ffi 

J 

Dn, NOMINAL L 

NOZZLE 

DIAMETER 

D x ( O P P IPE CYLINDER) 

CYLINDER; ( C Q « f W Q J 1 0 T 

SHOWN), S E E ( N O T E 1 

L S - U 4 5 2 

<£. STEEL PIPE 

TYPICAL NOZZLE OUTLET Z D 
NTS LSMJ452 

3 / 8 THICK CEMENT MORTAR 

LINING G U S S E T P L A T E 

3 / 8 " 1 / 
FOR CORROSION 

CONTROL TEST LEADS, 

SEE DET 1 OR 2 , 

DRAWING L S - U 4 6 5 55 

a: UJ 
O n / 2 n/4 

Q Ld 

- S t E NOTE 1 3 

1 / ^ 5 ^ S E E NOTE 4 

S - U 4 5 6 
SADDLE PLATE 

' O D x / 2 ) + 1 2 (MIN) 

SEE GENERAL NOTES. REFER TO m B L E j V o R DIMENSIONS OF t , t t n . 

TANGENT NOZZLE STEEL PIPE 

T h i s s h e e t is d e l e t e d f r o m D U - 0 0 1 3 

NTS L S M J ^ 5 2 

AXIS O F NOZZLE TO BE 

VERTICAL, S E E NOTE 11 

WELDING FLANGE 
SEE NOTE 3 

CEMENT MORTAR LINING 

FOR CORROSION CONTROL TEST 

LEAD, S E E ^ e 5 T A l i ^ 3 ON 

DRAWING { L S - U 4 6 . 

-VARIES, 1 6 " MIN, SEE NOT^XTI 

COATING 

SADDLE PLATE 

REINFORCEMENT 

1 

Dn, NOMINAL 

NOZZLE DIAMETER 
NOTE: N O Z Z t 

NOZZLE 

SECTION 

NTS 

L i > = U f D O 

� l 

TYP) 

MESH FORCEMENT 

12—.. (TYP) 
SEE 

4 MIN LAP 
LAP 

SEE DET 1, 

DRAWING L S - U 4 5 6 t 

SEE DET 2 , 

DRAWING L S - U 4 5 6 

NOTES: 

1. SEE SPECIFICATIONS FOR MATERIAL, INSTALLATION, COATING,^ 

LINING REQUIREMENTS. 

2 . ALL NOZZLES AND PLATES ARE TO BE MANUFACTURED FROM STEEL, 

CONFORMING TO THE REQUIREMENTS OF S T E E L ^ I P E (ASTM 5 7 0 

GRADE 3 6 , ASTM A 3 6 OR EQUAL). FOR NOZZLE 2 4 " OR LESS 

NOMINAL DIAMETER, ASTM A 5 3 GRADE ^ / S T A N D A R D SCHEDULE 

STEEL PIPE MAY BE USED. 

WELDING FLANGES SHALL B E ^ S O P - O N WELDING FLANGES, RING 

TYPE, FLAT-FACE, S E E SREOFICATIONS. BLIND FLANGES SHALL BE 

STEEL, S E E SPECIF1CAJI0NS, 

FLANGE FACES SHALL BE S H O P COATED WITH A REMOVABLE 

RUST—PREVENTING COMPOUND TO PROVIDE PROTECTION DURING 

TRANSPORT AND PRIOR TO INSTALLATION. 

F L M G E GASKETS SHALL BE 1 / 8 " THICK, F U L L - F A C E CLOTH 

SERTED RUBBER GASKETS. 

FLANGE BOLTS SHALL STRADDLE CENTER LINE O F PIPE OR 

CENTERLINE OF FLANGE UNLESS REQUIRED OTHERWISE ON 

DRAWINGS. 

DRILL AND TAP TEST HOLES FOR AIR TEST BEFORE WELDING 

MEMBERS AS SHOWN ON DETS. PLUG WELD AFTER AIR TEST IS 

COMPLETED. SEE DRAWING L S - U 4 5 0 . 

S H O P COAT ALL METAL SURFACES EXCEPT FLANGE FACES AND 

SURFACES RECEIVING FIELD APPLIED COATINGS. 

COAT ALL EXPOSED METAL SURFACES WITH THE SAME COATING AS 

WAS USED ON THE MAIN PIPE, EXCEPT AS NOTED OTHERWISE. 

1 0 . FOR SLOPING PIPE - INSTALL NOZZLE VERTICALLY. MAINTAIN A 

MINIMUM CLEARANCE TO THE NOZZLE FLANGE AS SHOWN. S E E 

DRAWINGS L S - U 4 5 9 & L S - U 4 7 6 FOR REQUIRED CLEARANCE IN 

PRECAST VAULTS. 

1 1 . MESH REINFORCING SHALL BE S E L F - F U R R I N G WIRE MESH 

2 " x 4 " x 1 3 GAUGE. S E C U R E WITH CLIPS AT 2 4 " CENTERS AND 

WELD TO SADDLE, PIPE CYLINDER, OR NOZZLE. 

1 2 . FOR THE CITY OF MILPITAS TURN OUT, INSTALL 2 0 " BUTTERFLY 

VALVE AND BLIND FLANGE. PROTECT AS SHOWN ON DRAWING 

L S - U 4 6 7 , DETAIL 2 . 

Santa Clara Valley Transportation Authority 

NO EXCEPTION TAKEN 

MAKE CORRECTIONS NOTED 

AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 

s DB11002F 
Contract No.: 

Date 

CEMENT MORTAR LINED -

CEMENT MORTAR COATED 

COATING NOT SHOWN. FOR 

DIMENSIONS, S E E TABLE I. 

CEMENT MORTAR LINED -

COAL-TAR ENAMEL COATED; 

LIQUID EPOXY COATED; OR 

POLYETHYLENE COATED 

LS^-U^-52 

SECTION 

TABLE 1 

PIPE 
trtAMETER 

PIPE 
CYLINDER* 

t (IN) 

e 
rHlHKNFSS INTERNAL DESIGN PR E SSUR E , FEET 

L(IN) 

PIPE 
trtAMETER 

PIPE 
CYLINDER* 

t (IN) On t n (IN) 6 1 5 
L(IN) 

SADDLE PLATE THICKNESS ( t s ) 

4 2 " X § 0 0 2 4 " 0 . 2 5 0 0 . 6 2 5 9 . 8 7 5 

SADDLE PLATE THICKNESS ( t s ) 

. 4 2 " 0 . 5 0 0 S&4. 0 . 2 5 0 0 . 6 2 5 8 . 1 2 5 

NTS L S - U 4 5 2 

I o zel2 
! Of 

2013pt-f7 
121019 

READY FOR CONSTRUCTION 

READY FOR CONSTRUCTION 

DESIGNED BY 

J . STREEPER 
DRAWN BY 

A. CANIVEL 
CHECKED BY 

B. WAGNER 
IN CHARGE 

J . STREEPER 
DATE 

2 0 1 3 0 1 1 7 

S k a t 
S t 

l e r z o g 
Milpitas, California 95035 

A Joint Venture 

SUBMITTED 

� J U L J 
H r I I v i i v -
I 

| T-Y-LIN INTERNATIONAL 

APPROVED ED 

W ! . S I L I C O N VALLEY 
� 

BART SILICON VALLEY BERRYESSA EXTENSION 

LINE, TRACK, STATIONS AND SYSTEMS ' ^ . 7 

SCVWD WATER PIPELINE 

DETAILS 

NOZZLE 

DD FILENAME 

C700—S—LS-U452.dwg 
SIZE 

D ,S NOTED 

AREA CODE 

LS 

3
C70Q 

SHEET NO. 

U452 
^^E NO. 
OOi.4 



1 D U - 0 1 3 R F C R 1 S C V W D 6 6 i n D r a w i n g s 2 0 1 3 0 1 1 7 . p d f 

N O T E 

TEMPORARY ACCESS HOLES ARE ONLY ALLOWED ON PIPE 

THAT IS TO BE FIELD HYDROSTATICALLY TESTED. 

COAL TAR ENAMEL, LIQUID EPOXY OR CEMENT MORTAR COATING 

FOR FIELD COATING 

SEE DRAWING L S - U 4 5 0 

FOR S H O P COATING, S E E 

DRAWING L S - U 4 5 0 (TYP) 

POLYETHYLENE COATING 

4 " LAP . LIMIT OF LINING AND COATING TO BE 4 LAP 

H-
REMOVED FOR TEMPORARY ACCESS HOLE 

FOR AIR TEST HOLE 
SEE DET 5 , 

1 MIN —r \DRAWING L S - U 4 5 0 (TYP) 

FOR FIELD OR 

S H O P LINING, S E E -

DRAWING L S - U 4 5 0 4 MAX 

MINIMUM DISTANCE TO 

JOINT, NOZZLE, OR GIRTH 
WELD = 4 - 0 " (TYP) 

H I 

6 MIN 

1 8 " MAX 

MESH REINFORCEMENT 

SEE NOTE 5 

DRAWING L S - U 4 5 0 

— S E E NOTE 1 1 , 

DRAWING L S - U 4 5 0 (TYP) 

4 " MAX 

MINIMUM DISTANCE TO 

JOINT, NOZZLE, OR GIRTH 
WELD = 4 - 0 " (TYP) 

NOTE: DOUBLE WELD IS REQUIRED 

TEMPORARY ACCESS HOLE ON STEEL PIPE Z D i 
NTS L b — LS^U553 

S a n t a C l a r a V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

y N O E X C E P T I O N T A K E N 
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NOTES: 

1. LINING AND COATING OF BULKHEAD SHALL MATCH THE ADJACENT 

PIPE, EXCEPT THAT COAL TAR COATING SHALL NOT BE ALLOWED ON 

TEMPORARY BULKHEADS. HOLD BACK LINING AND COATING 4 " 

MINIMUM FROM JOINT TO BE WELDED. COAT AND LINE EXPOSED 

SURFACES AFTER WELDING. 

2 . THE INDICATED BULKHEAD THICKNESS SHALL BE THE THICKNESS AT 

THE THINNEST POINT AFTER FORMING. 

3 . " t " = THICKNESS OF PIPE CYLINDER 

4 . CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ADEQUATE 

ANCHORAGE FOR PIPE SECTIONS UNDER TEST. 

1 / 8 " MAX- , 

(TYP) | 

SO 

r 
BACKGOUGE 

AFTER TEMPORARY BULKHEAD REMOVAL, PIPE JOINT TO ADJACENT^ 

P IPE SHALL BE IN ACCORDANCE WITH THE DETAILS ON THESE 

DRAWINGS, AND REPAIR OF LINING AND COATING SHALL BE AS 

SHOWN ON THE DRAWINGS AS SPECIFIED IN THE SPECIFICATIONS. 

A N D 

1 / 8 " MAX 

DOUBLE V BUTT WELD 

NTS L S - U 4 5 4 

T O R I S P H E E I C A L ELLIPSOIDAL 

P I P E 

DIA 

P R E S S U R E 

CLASS ( F T ) 

DOME 

RADIUS 

^ B U L K H E A D ' S 

T H I C K N E S S / 

V h 0N)_y 
h (IN) 

BULKHEAD 

THICKNESS 

_ t h _ £ l N ) 

TEMP. CONCAVE 

EXTERNAL 

BULKHEAD 

4 2 " 6 1 5 

< 

TBD TJOT USED 1 0 . 5 ( 0 . 3 3 6 ^ J 

TORISPHERICAL ELLIPSOIDAL 

P I P E 

DIA 

P R E S S U R E 

CLASS (FT) 

DOME 

RADIUS 

' B U L t f H E A t J S 

T H I C K N E S S / 

^ t h ( I N ) J 

h (IN) 

BULKHEAD 

T H I C K N E S S 

t h J I N ) 

TEMP. CONCAVE 

EXTERNAL 

BULKHEAD 

6 6 " 4 7 5 

< 
TBD 

y 

^ N O T USED 1 6 . 5 
r ^ 
f 0 . 4 0 0 1 

� 

o 
COATING AND LINING 
NOT SHOWN 

BULKHEAD 

u 
1 1/2 

3 MIN 

t h (TYP) 
TORISPHERICAL 

BULKHEAD 

-ELLIPSOIDAL 

BULKHEAD 

R k = ALLOWABLE MIN 

KNUCKLE RADIUS 

Rk = 0 . 0 6 x (R + t ) 

DOME RADIUS 

PIPE CYLINDER I.D. 

PT "A" 

PRINCIPAL DIMENSIONS 
PT "A" 

BULKHEAD TYPE 3 

DOUBLE V BUTT WELD. 

WELD TO DEVELOP FULL 

STRENGTH OF PIPE 

CYLINDER (TYP). SEE 

DET 5 

NTS L S - U 4 5 4 

NTS L S - U 4 5 4 

X 
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NOTES: 

SPIGOT RING - CARNEGIE SHAPE-

BAR REINFORCEMENT (TYP) 

CEMENT MORTAR COATING (TYP) 

PLACE CEMENT MORTAR GROUT AFTER ASSEMBLY (TYP)-

SPIGOT RING - CARNEGIE SHAPE-

BELL RING 

RUBBER GASKET TO BE REMOVED 

BELL RING 

-WIRE REINFORCING SEE NOTE 3 , 
DRAWING L S - U 4 5 0 

a 
I/5/8x 

PLACE CEMBTTIVTORTAR AFTER 

- 1 / 2 MIN 

l - r 1 / 4" MIN 

1 1/4 " MAX CCP CCP STEEL PIPE WITH CEMENT MORTAR COATING, SEE NOTE 5 

CONNECTION TO SPIGOT CONNECTION TO BELL 

o I / 5 / 8 

CEMENT MORTAR LINING (TYP) 

RUBBER GASKET TO BE REMOVED 

„ ASSEMBLY AND FINISH OFF SMOOTH (TYP) 
— 1/2 " NORMAL INTERIOR JOINT SPACE (TYP) 

1. THERE SHALL BE A COMPLETE COIL OF BAR REINFORCEMENT 

PARALLEL TO THE END OF THE CCP. 

2 . PIPE JOINT BONDING IS REQUIRED FOR CATHODIC PROTECTION. 

f 3 . CONNECTION BETWEEN STEEL PIPE AND CCP SHALL INCLUDE 

A FLANGED INSULATING JOINT, SEE DRAWINGS L S - U 4 7 3 , L S - U 4 5 8 , l U A t A 

L S - U 4 6 7 , AND L S - U 4 7 5 . INSTALL CORROSION CONTROL TEST LEADS 

ON BOTH SIDES OF INSULATING JOINT, SEE DETAIL X ON DRAWING 

L S - U 4 7 1 . . A 

4 . FOR PIPE DESIGN DETAIL INFORMATION, SEE DRAWINGS L S - U 4 6 9 

OR L S - U 4 7 0 . 

5 . REMOVE GASKET FROM SPIGOT RING AND PROVIDE FULL 

CIRCUMFERENTIAL WELD. 

6. AlR. TE£T 1\0Vc 0WLY C&RUtFEO OH PoURuE 

WtUP 

CONNECTION BETWEEN STEEL PIPE AND C O N C R E T E / ^ 

CYLINDER PIPE NTS LS^-U455 

(tg IS THICKNESS OF STEEL PIPE ON THIS DETAIL ONLY) 

K T T EXIST BELL END 

2 

' / / / / / / A \ 

4̂  

REMOVE EXISTING CEMENT MORTAR 

LINING AS REQUIRED AND REPAIR 

AS SHOWN ON L S - U 4 5 0 . 

NON SHRINK GROUT TO BE 

PLACED IN THE FIELD 

EXISTING SPIGOT E N D -

O h WELDED JOINT 

LS^-U^-55 NTS 

WELDING NOTE: 

MAKE A WATERTIGHT WELD THAT DOES NOT DEPEND ON A GASKET 

SEAL. IN ADDITION, ADEQUATE VENTILATION MUST BE PROVIDED IN 

CONFINED SPACES AS THE GASKET MAY BURN AND CAUSE SMOKE 

THAT MIGHT BE HAZARDOUS TO WELDER. 

S a n t a C l a r a Va l l ey T r a n s p o r t a t i o n A u t h o r i t y 

N O E X C E P T I O N T A K E N 

X . M A K E C O R R E C T I O N S N O T E D 
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A n y ac t ion s h o w n a b o v e is s u b j e c t to t h e t e r m s of 

t h e c o n t r a c t a n d d o e s no t re l ieve t h e c o n t r a c t o r 

of a n y of its ob l iga t ions u n d e r t h e c o n t r a c t 

i n c l u d i n g des ign a n d de ta i l ing . 

C o n t r a c t N o , 

20130117 

2 0 1 2 1 0 1 9 

READY FOR CONSTRUCTION 

R E A D Y F O R C O N S T R U C T I O N 

DESIGNED BY 

J . STREEPER 
DRAWN BY 

A. CANIVEL 
CHECKED BY 

B. WAGNER 
IN CHARGE 

J. STREEPER 
DATE 

2 0 1 3 0 1 1 7 

Ska 

erzog A Joint Venture 

S U B M I T T E D 

i s n 
APPROVED 

Lockwood, Andrawa. 
&Nwm«Cinc. | T-Y-LIN INTERNATIONAL 

S I L I C O N VALLEY 

BART SIUCON VALLEY BERRYESSA EXTENSION 

LINE, TRACK, STATIONS AND SYSTEMS 

SCVWD WATER PIPELINE 

DETAILS 

CONNECTIONS 

CADD FILENAME 

C700—5—LS—U455.dwg 

SIZE SCALE 

D AS NOTED 

CONTRACT NO. 

C700 
AREA CODE 

LS 
SHEET NO. 

U455 
PAGE NO. 

0017 



1 DU-013 RFC R1 SCVWD 66in Drawings 20130117.pdf 

t n ——I 

45 

to 

l \ 
45' 

DRILL AND TAP BEFORE WELDING 1 / 4 " 
I .P .S . (TWO HOLES), SEE DRAWING L S - U 4 5 0 
PLUG WELD AFTER TEST 

COATING 

CEMENT MORTAR LINING 

GRIND ROUND 

COATING 

tTF 

Vt 

S L I P - O N WELDING 
FLANGE 

CEMENT MORTAR LINING 

t n |\ 
t j 7 

COATING 

tn— \— 

t n + 1 / 8 " 

CEMENT MORTAR 

LINING 

A/a" 7 
TYP 

1 / 4 SLEEVE 

CEMENT MORTAR 

LINING 

45 ' 

7 
V r 

S 45 

WD 

(COATING NOT SHOWN) 

1 / 4 " 

TYPICAL WELD TAP FOR AIR TEST 

NTS L S ^ 5 6 
TYPICAL FLANGE WELD 

NTS L b — LS^U^56 
TYPICAL WELDS 

NTS L b — L S ^ 5 6 NTS LS^U^56 

DRILL AND TAP BEFORE WELDING 1 / 4 " 

I .P .S . (TWO HOLES), SEE DRAWING L S - U 4 5 0 

PLUG WELD AFTER TEST 

tTF 

VI IN 
COATING 

twpF 

— t 
-CEMENT MORTAR LINING 

(REINFORCING BAR NOT SHOWN) 

TAP FOR AIR TEST 

NTS L b — L S ^ - 5 6 

S a n t a C l a r a V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

A N O E X C E P T I O N T A K E N 

M A K E C O R R E C T I O N S N O T E D 

A M E N D A N D R E S U B M I T 

A n y a c t i o n s h o w n a b o v e is s u b j e c t t o t h e t e r m s of 

t h e c o n t r a c t a n d d o e s n o t r e l i e v e t h e c o n t r a c t o r 

o f a n y of i t s o b l i g a t i o n s u n d e r t h e c o n t r a c t 

i n c l u d i n g d e s i g n a n d d e t a i l i n g . 
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7 " MIN (TYP)-

EXISTING PAVEMENT-

2" MIN (TYP) 

PAVEMENT REMOVAL & RESTORATION 

PIPE O D + 4 ' - 0 " , SEE NOTES 1 & 6 

( TRENCH EXCAVATION & BACKFILL 

PIPE O D + 2 - 0 " , SEE NOTES 1 & 6 

rFINAL COURSE, SEE TABLE I I 

r B A S E COURSE, SEE TABLE I 

r-DEEP LIFT, SEE TABLE I 

XXXX X r r r u 
/ / / / / ' 

UNDERGROUND WARNING TAPE, 
1 '—6" TO 2 '—0" 
ABOVE TOP OF PIPE 

BACKFILL, SEE NOTE 4 

XX XX, y x x x x y 'x x Y ... - yxx >:XX,.. 
\ \ \ \ \ \ \ > \ \ \ \ y> \ > \ \ \ > \ 

.a X X X X ) p ^ " 

UJ-U'li-U " ' * " T 7 T A , / / / / / 

SAW CUT EXISTING PAVEMENT (TYP) 

GRIND PAVEMENT AT BOTH 
SIDES OF TRENCH. KEY 
SURFACE TO EXISTING PAVEMENT 

FOR ELEVATION, SEE PLAN 
AND PROFILE DRAWINGS 

UNDERGROUND WARNING TAPE. 
1 ' - 6 " TO 2 ' - 0 " 
ABOVE TOP OF PIPE 

EXCAVATION AND 

BACKFILL=PIPE OD+2' -

P̂#Ckc>'ĉ p-. 
feP M M 

d3 
!?5= 

—COMPACTED 2 4 

AGGREGATE BASE CLASS 2 

VARIES 12 MIN 

PROFILE GRADE TOP OF PIPE 

BACKFILL, SEE NOTE 4 

TELEMETRY CABLE IN 

2" PVC CONDUIT 

(SEE NOTE 7 ) 

BEDDING (SEE NOTE 9 ) 

6 MIN 

SEE NOTES 

oV 

\ 

SEE NOTE 5 

EXISTING GROUND SURFACE 

PROFILE GRADE TOP OF PIPE 

TELEMETRY CABLE IN 

2 " PVC CONDUIT 

(SEE NOTE 7 ) 

BEDDING (SEE NOTE 9 ) 

6" MIN 

6"MIN SEE NOTE 5 

TYPICAL SECTION - TRENCH ® UNPAVED AREAS 

NTS L S - U 4 6 0 

TYPICAL SECTION - TRENCH @ PAVED AREAS 

NTS L S - U 4 6 0 

m 
-DISTURBED MATERIAL: REMOVE BACK TO 

UNDISTURBED SOIL (SEE NOTE 2 ) 

UNDISTURBED SOIL OR 

OVEREXCAVATED TRENCH 

BEDDING (SEE NOTE 9 ) 

p r 
BACKFILL 

-UNDISTURBED SOIL 

INSTALL NON-WOVEN FILTER 
FABRIC AROUND DRAIN ROCK 
AS SHOWN AND LAP AT CENTER 

m 
FOR MATERIAL, NOTES AND 

X * DIMENSIONS SEE APPLICABLE 
V/y DETAILS ON THIS SHEET 

0 
BEDDING (SEE NOTE 9 ) 

INSTALL NON-WOVEN FILTER 
FABRIC AROUND DRAIN ROCK 
AS SHOWN AND LAP AT CENTER-

DRAIN ROCK INSTALLATION 
FOR EXCESSIVELY MOIST AREAS 

iJ ou U a O U ou U O'J Co" U 
? o O o o o O o O o 0 > O oO Ooo OoO Oo" O oo O 
> o o o c? o o « 

2 '—0" LAP (TYP) 
DRAIN ROCK 

OVEREXCAVATION OR CAVE-IN CORRECTIVE 

PROCEDURE 

DRAIN ROCK INSTALLATION 

NTS L S - U 4 6 0 NTS L S - U 4 6 0 < 

NOTES: 

1. TRENCHING SHALL CONFORM TO SAFETY REQUIREMENTS REGARDLESS 

OF TRENCH WIDTH. 

2 . ALL OVEREXCAVATION OR DISTURBED NATIVE MATERIAL SHALL BE 

REMOVED FROM THE TRENCH AND BACKFILLED WITH THE SAME 

MATERIAL AS REQUIRED FOR TRENCH BACKFILL FOR THE DESIGNATED 

DEPTHS. 

3 . ALL EXISTING FACILITIES DAMAGED BY THE CONTRACTOR SHALL BE 

RESTORED IN ACCORDANCE WITH THE REQUIREMENTS OF THE 

AUTHORITY WITH JURISDICTION. 

4 . BEDDING MATERIAL MAY BE USED AS AN ALTERNATIVE TO TYPE "A" 

AND TYPE "B" BACKFILL. IN CITY OF MILPITAS R/W, USE AGGREGATE 

BASE CLASS 2. 

5 . IF UNSUITABLE MATERIAL IS ENCOUNTERED, AS DEFINED IN THE 

SPECIFICATIONS, OVEREXCAVATE AND REPLACE WITH SUITABLE 

MATERIAL OR DRAIN ROCK PER DETAIL 4. 

6 . MINIMUM TRENCH WIDTH SHALL BE AS SHOWN. VARIATION OF THE 

TRENCH DIMENSIONS OR CONFIGURATION FROM THOSE SHOWN ON 

THE DRAWINGS MAY RESULT IN A CHANGE IN THE PIPE DESIGN. SEE 

SPECIFICATIONS. 

7 . 2 PVC CONDUIT WITH TELEMETRY CABLE IS NOT INCLUDED ON THE 

6 6 " CENTRAL PIPELINE 

8. REMOVAL OF SHORING SHALL BE COORDINATED WITH PLACEMENT OF 

SOIL-CEMENT. 

9 . BEDDING SHALL BE ANY OF: 

A) COMPACTED SELECT BACKFILL MATERIAL 

B) SOIL CEMENT 

C) CONTROLLED LOW STRENGTH MATERIAL (CLSM) 

D) CONTROLLED DENSITY FILL (CDF) 

10. WHEN BEDDING USED IS SOIL CEMENT, CLSM, OR CDF, SEE DRAWING 

L S - U 4 6 1 FOR SAND PADS. 

TABLE I 

MINIMUM REQUIREMENTS FOR STRUCTURAL SECTION REPLACEMENT 

JURISDICTION 

ASPHALT CONCRETE PAVEMENT 

JURISDICTION DEEP 

, L I F r X 
(INCHES) 

BASE 
COURSE 
(INCHES) 

FINAL 
COURSE 
(INCHES) 

COUNTY OF SANTA CLARA * * * 

CITY OF MILPITAS 6 4 1 

* MATCH EXIST 

Santa Clara Valley Transportat ion Authority 

X NO EXCEPTION TAKEN 

M A K E CORRECTIONS NOTED 

AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 
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B E DDNG * BEDDING* BEDDING* 0.1 4L 0 . 1 4 L 

SAND PAD SAND PAD 

2S\<> SAND PADS* 

NTS L S Q U ^ - 6 1 

* THIS DETAIL DOES NOT APPLY WHERE BEDDING IS SELECT BACKFILL MATERIAL. 
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N O T E : 

INSTALL TRENCH CUTOFFS AT 3 0 0 INTERVALS 

1 8 MIN. 
(TYP. EACH SIDE) 

TRENCH WIDTH 

- U 4 6 2 ^ T R E N C H CUTOFF 

^ / PCC OR BENTONITE CLAY 
UNPAVED AREA PAVED AR 

ASPHALT CONCRETE 

TRENCH CUTOFF P C C 

OR BENTONITE CLAY 

AGGREGATE BASE 
CLASS 2 

p <iXo & LAVEMENT SUBGRADE 

TELEMETRY CABLE IN 

2 " PVC CONDUIT 

( 4 2 " ONLY) � 

SPRINGLINE OF PIPE 
t OF PIPE 

jr 

BOTTOM OF TRENCH 

1 8 MIN (TYP EACH SIDE) 

18 MIN EDGE OF TRENCH (TYP.) Th is s h e e t is de le ted f r o m D U - 0 0 1 3 3 MIN 

PIPE 

TRENCH CUTOFF TRENCH CUTOFF 

NTS 1_S^U462 LS^U462 NTS 

S a n t a C l a r a V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

N O E X C E P T I O N T A K E N 

M A K E C O R R E C T I O N S N O T E D 

A M E N D A N D R E S U B M I T 

A n y a c t i o n s h o w n a b o v e is s u b j e c t t o t h e t e r m s of 

t h e c o n t r a c t a n d d o c s n o t r e l i e v e t h e c o n t r a c t o r 

of a n y of i t s o b l i g a t i o n s u n d e r t h e c o n t r a c t 

i n c l u d i n g d e s i g n a n d d e t a i l i n g . 
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2 — N O . 4 STRD C O P P E R WIRE 

WITH H M W / P E I N S U L -

BITU MASTIC COATING-

-ALUMINO THERMIC WELD (TYP) , 

S E E DET 5 

-DIELECTRIC COATING 

2 — N O . 4 STRD C O P P E R WIRE 

WITH H M W / P E INSUL 

CEMENT MORTAR 

PLACED IN FIELD 

MORTAR LINING —\ \ MORTAR LINING —\ \ 

< :V:V 
' - A * � " * ' ' 

W ' .. j 
3 " MIN \ 

BITUMASTIC COATING 

CEMENT MORTAR LINING 

ALUMINO THERMIC WELD ( T Y P ) , 

S E E DET 5 

CEMENT MORTAR COATING 

WIRE CONNECTION TO DIELECTRIC COATED 

FERROUS PIPE NTS LS^-U5-65 

PCCP OR CCP 
<E. NOZZLE 

WIRE CONNECTOR 

SEE DET 4, (TYP) 

FERROUS PIPE 

FLOOR SLAB 

OF VAULT (TYP) 

3 " MIN (TYP) 

< > 

NOTES: 

1. COATING NOT SHOWN. 

TEST LEAD CONNECTION ON VERTICAL NOZZLE / ^ T \ 

L S ^ - 6 5 NTS 

HANDLE 

PIPE OR STRUCTURE 

A 
SLEEVE 0 

GRAPHITE COVER 

STARTING POWDER 

METAL WELDING POWDER 

METAL DISC 

GRAPHITE MOLD 

WIRE 

STEP 1 . FILE STRUCTURE CONNECTION AREA ( 3 IN x 3 IN) 
TO BARE SHINY METAL AND CLEAN. 

tm GZ2ZCZ3 STEp 2. 

STEP 3 . 

> 0 = 3 * 

STRIP INSULATION FROM WIRE. ATTACH SLEEVE 

(REQUIRED ON N 0 . 4 AWG WIRE AND SMALLER). 

HOLD MOLD FIRMLY WITH OPENING AWAY FROM 

OPERATOR AND IGNITE WITH FLINT GUN. 

STEP 4 REMOVE SLAG FROM CONNECTION AND PEEN 

WELD FOR SOUNDNESS. 

STEP 5 . COVER CONNECTION AND EXPOSED STRUCTURE 
SURFACE WITH A BITUMASTIC COATING. PLACE 
PLASTIC SHIELD CAP FIRMLY OVER CONNECTION. 

NOTES: 

1. ALL WIRE WELDS SHALL BE MINIMUM 3 INCHES APART. 

2 . STANDARD WELD CARTRIDGES SHALL BE USED FOR STEEL SURFACES. 

FOR DUCTILE IRON AND CAST IRON, USE X F - 1 9 ALLOY OR EQUIVALENT. 

3 . WELD SHOWN IS FOR HORIZONTAL SURFACES. FOR VERTICAL SURFACES 

SEE DET 4 . SPECIAL WELDS (NOT SHOWN) ARE REQUIRED FOR 

WIRE CONNECTIONS TO STEEL ROD. 

"� \ a 

<7 
v � 4 

3 M I N FERROUS PIPE CYLINDER 

WIRE CONNECTION TO CEMENT MORTAR COATED 

FERROUS PIPE NTS Lb — LSMJ^-65 

COATING NOT SHOWN, 

SEE NOTE 5 

3 / 1 6 

STEEL SPIGOT, BELL OR 

NOZZLE OF PIPE 

WIRE C O N N E C T O R — 1 / 4 " DIA 

MILD STEEL ROD 

M I N 
M N 

P I P E / T E S T LEAD 

ALUMINO THERMIC WELD, 

SEE DET 5 

H E A T - S H R I N K SLEEVE 

COPPER SLEEVE 

L=TOTAL THICKNESS OF 

THE CONCRETE CORE 

A N D / O R CEMENT MORTAR 

COATING 
NOTES: 

1. WIRE CONNECTORS SHALL BE LOCATED ON CYLINDER 6 " APART. 

2 . CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTION OF RUBBER PIPE 

GASKET FROM DAMAGE DURING WELDING. 

3 . WIRE CONNECTORS MAY BE FIELD OR SHOP ASSEMBLED. TEST LEADS AND 

PIPE LEADS SHALL HAVE SUFFICIENT LEAD LENGTH TO RUN TO THE TEST 

BOX WITHOUT ANY SPLICES. NO WIRE SPLICES ARE PERMITTED IN TEST 

LEADS OR PIPE LEADS. 

4 . ALL H E A T - S H R I N K SLEEVES DAMAGED DURING WELDING SHALL BE WRAPPED 

H A L F - L A P P E D FOR LENGTH OF SLEEVE WITH 9 0 MIL, 4 " WIDE VINYL 

MASTIC TAPE. 

5 . REPAIR DAMAGED PIPE COATING AND COVER WIRE CONNECTOR, INCLUDING 

4 " MIN OF THE H E A T - S H R I N K SLEEVE, WITH CEMENT MORTAR GROUT OR 

BITUMASTIC COATING. 

WIRE CONNECTOR VERTICAL WELDS AND P C C P / C C P / T N 

CONNECTION ONLY NTS L S ^ U ^ 6 5 

- 1 / 2 " DIA MILD 

STEEL ROD (TYP) 

M I 

COPPER SLEEVE (TYP) 

H E A T - S H R I N K SLEEVE (TYP) 

ALUMINO THERMIC WELD, 

SEE DET 5 

BOND CABLE 

-A 1 

r 1 j-.--.-. 

1 Hi 

/ 
2 " MIN (TYP) 

MIN 
1' MIN (TYP) 

NOTFS: 

1. BOND CABLES SHALL BE NO. 4 AWG STRD COPPER CABLE WITH H M W / P E INSUL. 

ALUMINO THERMIC WELD BOND CABLE ASSEMBLY 

NTS LSHJ^-65 NTS Lb— LS^-U^65 

S nil t:i lara Valley Transportat ion Authority 

NO EXCEPTION TAKEN 

.MAKE CORRECTIONS NOTED 

AMEND AND RESUBMIT 

la Clara 

A _ N ( 
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including design and detailing. 
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NOTES: 

-CONCRETE TEST BOX 
SEE DET 8 

IDENTIFICATION 
TAG-BRASS (TYP 
FOR ALL LEADS) 

% a 

-CONCRETE TEST BOX 
SEE DET 8 

PIPE LEAD 
NO. 4 AWG STRD 

COPPER WIRE WITH 
HMW/PE INSUL 

IDENTIFICATION 
TAG-BRASS (TYP 
FOR ALL LEADS) 

& 
t f c = ± f c 

,*r.i 

�y.'-

— 

TEST LEAD 
1 —NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 

WIRING WIRING 

NTS L S - U 4 6 6 

TEST AND PIPE LEAD 
2—NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 

TEST AND PIPE LEAD 
2—NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 

IDENTIFICATION 
TAG-BRASS (TYP 
FOR ALL LEADS) 

TEST LEAD 
2—NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 

NTS L S - U 4 6 6 

CONCRETE 
SEE DET I 

TEST BOX 

* 

* - ! 

Not Used 

WIRING 

NTS L S - U 4 6 6 

PIPE LEAD 
2—NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 

EVE TEST LEAD 
1 ^ 1 0 . 4 AWG STRD 

WIRE WITH 
HMW/PE INSUL 

-CONCRETE TEST BOX 
SEE DET 8 

\ PN-

-

J b S 

Not Used 

'-IDENTIFICATION 
TAG-BRASS (TYP 
FOS^ALL LEADS) 

NOTES 

1. ALL SPLIT BOLT CONNECTORS 
SHALL BE TAPE WRAPPED 
AS PER SPECIFICATIONS. 

, PIPE LEAD CONNECTIONS TO ANODE 
SHUNT SHALL BE MADE BY DISTRICT. 

ANODE LEADS 
2—NO. 8 AWG COPPER 
WIRE WITH THWN INSUL 

REFERENCE 
ELECTRODE LEAD 
1 —NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 
TEST LEAD 
1 —NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 
PIPE LEAD 
1 —NO. 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE INSUL 
TEST AND PIPE LEAD 
2—NO. 4 AWG STRD 
COPPER WIRE WITH 
' ;MW/PE INSUL 
T&ST AND PIPE LEAD 
2 - f 3 Q . 4 AWG STRD 
COPPER WIRE WITH 
HMW/PE. INSUL 

1. ALL WIRE LEADS SHALL BE TAGGED AND 

IDENTIFIED PER WIRE TAG CODE UNLESS 

OTHERWISE INDICATED ON DRAWING. ALL 

MARKINGS FOR EACH TAG SHALL INCLUDE PIPE 

SIZE (DIA) AND NAME OF WATER DISTRICT 

(SCVWD). CODE LETTERS MAY BE JUXTAPOSED 

FOR GREATER DET (EG.TN TO IDENTIFY TEST LEAD 

NORTH SIDE). 

WIRE TAG CODF 

A(XX) ANODE LEAD AND NUMBER 

T TEST LEAD 

P PIPE LEAD 

V VALVE TEST LEAD 

C TUNNEL CASING LEAD 

L LOCAL POINT LEAD 

U UPSTREAM OF LOCAL POINT 

D DOWNSTREAM OF LOCAL POINT 

N NORTH SIDE LEAD 

S SOUTH SIDE LEAD 

W WEST SIDE LEAD 

E EAST SIDE LEAD 

R REFERENCE ELECTRODE LEAD 

2 . ALL SOIL IN CONCRETE TEST BOXES SHALL BE 
FREE OF CONCRETE MATERIALS AND OTHER 
DEBRIS. 

3 . ALL WIRES IN CONCRETE TEST BOXES SHALL 

HAVE A MINIMUM 18 INCHES OF LENGTH FOR 

EXTENSION BEYOND FINISHED GRADE. THE 

EXCESS WIRE LENGTH SHALL BE COILED IN TEST 

BOX. 

- 8 " x 6" TERMINAL BLOCK PANEL-TERMINAL BLOCK / 
SHALL BE CENTERED VERTICALLY / 

MOUNTING BRACKET / 

1 0 " / x 8 " x 4" NEMA 

3FV ENCLOSURE 
H DRIP SHIELD 

OP AND HINGED 
COVER 

Not Used 

NOT 

TERMINAL 
CONNECTOR (TYP 
AS SHOWN) 

IDENTIFICATION 
TAG-BRASS (TYP 
FOR ALL LEADS) 

2" GALV STEEL 
CONDUIT 

ST LEADS 
4 \ N O . 4 AWG STRD 

ER WIRE WITH 
'PE INSUL 

^QUANTITY OF TEST LEADS VARIES PER BOX. 

TERMINAL BOX AND WIRING (WALL 

MOUNTED OR ABOVE GROUND) i ^ T 

CO 

DRIP SHIELD TOP 

(r 

2 CLR FROM VAULT 
COVER IF IN VAULT 

S a n t a Clara V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

N O E X C E P T I O N T A K E N 

X , M A K E C O R R E C T I O N S N O T E D 

A M E N D A N D R E S U B M I T 

A n y ac t ion s h o w n a b o v e is subjec t to t h e t erms o f 

the c o n t r a c t a n d does not re l ieve the c o n t r a c t o r 

o f a n y o f its o b l i g a t i o n s u n d e r t h e c o n t r a c t 

i n c l u d i n g des ign and deta i l ing . 

C o n t r a c t No. : P f t j l 0 0 2 F . 

Bv:C?̂ Vv »^n.ate:g31-/2^g//3 

WIRING 

NTS L S - U 4 6 6 

1 3 / 4 ' 

CHANNEL BAR 
(C5 x S . l / 

SOLID (ALL METAL) DRAW PULL CATCH 

WITH PROVISION FOR PADLOCKING 

HASP TO ACCEPT PADLOCK 

WITH 3 / 8 " SHANK 

8 " x 4 1 / 4 " TERMINAL 

BLOCK PANEL 

�EXTERNAL MOUNTING FEET 

Not Used 

TERMINAL BOX SIDE VIEW 

LS^U$66 7 

TERMINAL BOX WELD 
TO CHANNEL BAR—^ 

2 GALV STEEL 
CONDUIT 

FINISH GRADE 

CLASS C 
CONCRETE 

10 INSULATING BUSHING 

Not Used 

TEST 

16 3 / 4 OD 

13 ID 

CAST IRON TRAFFIC 

RATED COVER MARKED 

"CP TEST" 

CONCRETE BODY 

TRAFFIC RATED 

1 1 / 4 " 

NTS L S - U 4 6 6 

ABOVE GROUND TERMINAL BOX 

INSTALLATION 

CONCRETE TEST BOX 

NTS LS^U£66 NTS L S - U 4 6 6 

2 0 1 3 0 1 1 7 R E A D Y F O R C O N S T R U C T I O N 
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NOTES: 

TEST LEADS BY OTHERS 

PROJECT PIPELINE 

- T E S T LEADS WHERE REQUIRED— 

INSTALL 2 NO. 4 AWG STRD C O P P E R WIRE 

WITH H M W / P E INSULATION, S E E NOTE 6 

NO. 4 AWG H M W / P E STRD COPPER REFERENCE ELECTRODE LEAD, 

WHERE REQUIRED. 

VALVE 

PRIMER COAT 

WIRE CONNECTION, SEE DETAIL 

1, 2 , OR 3 , S E E DRAWING L S - U 4 6 5 , (TYP) 

EXISTING FOREIGN 

METALLIC PIPELINE 

(COULD BE ABOVE OR 

BELOW PROJECT PIPELINE) 

1 / 4 " NEOPRENE, BUTYL RUBBER, PVC, 

OR MICARTA INSULATING BLANKET 

SEE NOTE 3 
3 " MIN 

(TYP) 

SEE NOTE 

WRAP TAPE ON PIPE, 6 " MIN, 

OVERLAP S H O P COATING 

4 " MIN (TYP) 

1 . INSTALL INSULATING JOINTS AT THE LOCATIONS SHOWN ON THE DRAWINGS AND AS 

REQUIRED BY THE SPECIFICATIONS. 

2 . ALL BOLT HOLES SHALL BE REAMED AFTER FITTING FLANGES TOGETHER BUT BEFORE 

INSERTING INSULATING SLEEVES. 

APPLY 3 PART WAX TAPE COATING SYSTEM. SEE NOTE 1, DETAIL 3 . 

4 . TAPES TO LAP OVER ON VALVE BODY OR FITTING A MINIMUM OF 4 " . 

5 . INSULATING WASHERS ARE REQUIRED ON ONLY ONE SIBE OF ALL - B t t R t H ) FLANGED 

INSULATING JOINTS, AN©-MAY B E - P L A C E D O N A SIDE SELECTED BY THE CONTRACTOR, 

£XGEPT THAT INSULATING WASHERS SHALL BE ON SIDE OF JOINT OPPOSITE BURIED 

VALVE. 

6 . INSTALL TEST LEADS AS REQUIRED AND BRING LEADS TO TEST STATION AS SHOWN ON 

DRAWING L S - U 4 7 1 . 

MASTIC COMPOUND (TYP) 

SEE NOTE 5 

S E E NOTE 4 

SEE NOTE 5 

FOR PIPE INSTALLATION 

IN NATIVE MATERIAL. 

MASTIC COMPOUND (TYP) 

WITH S O I L - C E M E N T BEDDING, INSTALL REFERENCE ELECTRODE 

BURIED FLANGED INSULATING JOINT 

APPLY PLAIN STEEL 

BANDS 0 . 0 3 0 THICK 

AND 3 / 4 " WIDE (TYP) 

NOTES: 

1. INSTALL INSULATING BLANKET BETWEEN METALLIC PIPELINES WHEN THE DISTANCE SEPARATING THE 

PIPELINES IS 2 4 " OR LESS. 

2 . BLANKET SHALL BE SQUARE AND 2 FEET LARGER THAN THE LARGEST PIPELINE DIAMETER ( e . g . 2 4 " 

P I P E SIZE = 4 8 " SQUARE BLANKET). 

3 . BLANKET SHALL BE INSTALLED ON SOIL BACKFILL AND CENTERED BETWEEN THE P I P E S . 

PROTECTION FOR BURIED VALVE AND COUPLING 

WITH FLANGED INSULATING JOINT NTS 

INSULATING BLANKET 

NTS 

REFERENCE 

ELECTRODE LEAD 

SPRINGLINE 

EXIST FOREIGN 

METALLIC PIPELINE 

INSTALL REFERENCE ELECTRODE 
WHERE REQUIRED, 
SEE NOTE 7 

INSULATING BLANKET 

PROJECT PIPELINE 

Santa Clara Valley Transpor ta t ion Authority 

_NO EXCEPTION TAKEN 

_MAKE C O R R E C T I O N S NOTED 

_AMEND AND RESUBMIT 

Any action shown above is subject to the terms of 

the contract and does not relieve the contractor 

of any of its obligations under the contract 

including design and detailing. 

D E I 1002F 
Contract No. 

/M liv 

NOTES 

1 

3 PART WAX TAPE COATING 

SYSTEM, S E E NOTES BELOW. 

BURIED FLANGED INSULATING JOINTS SHALL BE COATED WITH A WAX 

TAPE COATING SYSTEM CONSISTING O F THE FOLLOWING: 

A. WAX TAPE PRIMER APPLIED ON ALL EXPOSED SURFACES 

OF FLANGE, BOLTS AND NUTS. 

B. WAX TAPE WRAPPED WITH ONE ( 1 " ) INCH OVERLAP ON 

PREVIOUSLY PRIMED SURFACES. 

C. PLASTIC WRAPPER APPLIED OVER WAX TAPE. 

2 . WAX TAPE COATING SHALL OVERLAP PIPE COATING A MINIMUM OF 

FOUR ( 4 " ) INCHES. 

PROTECTION FOR BURIED FLANGED INSULATING 

STEEL WASHER (TYP) 

INSULATING GASKET, SEE SPEC 

SECTION 

6 " ( 1 2 " FOR PIPE INSTALLATION 

WITH SOIL CEMENT BEDDING) 

FLANGE NUT 

NTS 

FULL LENGTH PHENOLIC, PYROX, HDPE 

OR NOMEX INSULATING SLEEVE, 1 / 3 2 " THICK-
- I D E ' 

(rlOGpc FULL LENGTH PHENOLIC, PYROX, HDPE, OR 

NOMEX INSULATING SLEEVE, 1 / 3 2 " THICK 

INSULATING WASHER, 1 / 8 " THICK, O.D. 1 / 4 " GREATER THAN 

STEEL WASHER O.D., SEE S P E C 

FLANGE BOLT 

PIPELINE 

(i 

JOINT 

INSULATING WASHER, 1 / 8 " THICK O.D. 1 / 4 " 

GREATER THAN STEEL WASHER, SEE SPECIFICATIONS 

NTS = 0 ? 

STEEL WASHER (TYP) 

TIE ROD 

INSULATING GASKET 

[V&ULATit̂  WASHtg.-*. . 
COATING NOT SHOWN 

TIE ROD NUT 

TYP 

MIN 

NOTES: FLANGE (TYP) NOTES: 

1. FOR BURIED INSTALLATIONS, INSTALL WAX TAPE COATING, SEE DETAIL 3 . 

2. DO NOT COAT OR SPRAY INSULATING COMPONENTS WITH GREASE. 

3 . POLYETHYLENE AND MYLAR INSULATING SLEEVES ARE NOT ACCEPTABLE 

AND WILL BE REJECTED. 

4. SEE DETAIL 6, FOR FIELD LINING AT FLANGED INSULATING JOINT. 

FLANGED INSULATING JOINT 

NTS L S - U 4 6 7 

1. FOR BURIED INSTALLATIONS, INSTALL WAX TAPE COATING, SEE DETAIL 3 . 

2 . DO NOT COAT OR SPRAY INSULATING COMPONENTS WITH GREASE. 

3. POLYETHYLENE AND MYLAR INSULATING SLEEVES ARE NOT ACCEPTABLE 

AND WILL BE REJECTED. 

4. SEE DETAIL 6, FOR FIELD LINING AT FLANGED INSULATING JOINT. 

1 FIELD APPLIED, 1 0 0 % SOLIDS, 

2 PART EPOXY LINING, OVER 

S H O P APPLIED CEMENT 

WATER LINING 

FIELD APPLIED POLYURETHANE SEALANT OR EQUAL—J 

FIELD LINING AT FLANGED 

I - S T E E L CYLINDER 

THICKNESS, t 

(TYP) 

S H O P APPLIED CEMENT MORTAR LINING (TYP) 

INSULATING JOINT NTS 

TIE ROD INSULATING JOINT 

NTS 

1 

0 
REV 
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NOTES: 

TABLE 1 
TENSION ANCHORAGE WELDED STEEL PIPfe (AWWA C 2 0 0 ) 

STATION LIMITS 

(SEE NOTE 3 ) 

MINIMUM 

CYLINDER REQUIRED 

(IN) 

WELD THRGAT 

DIMENSION REQUIRED 

(IN) 

DESCRIPTION OF 

BEND OR FITTING 

- 0 + 3 0 EXISTING t BEGIN TENSION ZONE 

0 + 9 0 0 . 4 2 4 t BEGIN P R O P O S E D PIPE 

1 + 0 0 0 . 4 2 4 t 2 2 . 8 1 * HOR BEND 

1 + 2 0 0 . 4 2 4 t TEMP BULK HEAD 

2 + 0 4 0 . 4 2 4 t 2 2 . 5 0 ' HOR BEND 

7 + 7 7 0 . 4 2 4 t 
2 2 . 5 0 " HOR B E N D / 

0.-46 ' VERT BEND 

- & + ? 4 0 . 4 2 4 t TEMP BULK HEAD 

8 + 8 2 0 . 4 2 4 t 2 3 . 0 9 ' HOR BEND 

9 + 0 6 0 . 4 2 4 t END P R O P O S E D PIPE 

1 0 + 2 2 EXISTING t END TENSION ZONE 

TABLE 2 
PIPE DESIGN 

WELDED STEEL PIPE 

N O N - C E M E N T MORTAR COATED 

(AWWA C 2 0 0 ) 

CLASS DESIGNATION 

(SEE NOTE 1) 

MINIMUM CYLINDER THICKNESS 

(IN) (SEE NOTE 2 ) STATION CLASS DESIGNATION 

(SEE NOTE 1) UNLIMITED/EMBANKMENT 

TRENCH CONDITION 

STATION 

6 6 - 4 7 5 - 1 0 0 . 4 2 4 0 + 9 0 . 0 0 TO 9 + 0 6 . 0 0 

1 . CLASS DESIGNATION ( 6 6 - 6 1 5 - 1 0 ) 

6 6 = P IPE I.D. IN INCHES (NET INTERNAL) 

4 7 5 = INTERNAL DESIGN PR E SSUR E , FEET O F HEAD 

1 0 = EXTERNAL DESIGN, FEET O F COVER 

2 . STEEL FOR PIPE CYLINDER IS MINIMUM ALLOWED BASED ON USE OF A 1 0 1 8 GRADE 3 6 

STEEL SHEET OR ASTM 5 7 2 GRADE 3 6 STEEL PLATE OR EQUAL. 

3 . INCREMENTAL THICKNESS CHANGES SHALL NOT EXCEED 1 / 8 INCH IN A MINIMUM 

DISTANCE OF 2 FEET FOR WELDED STEEL P I P E . 

4 . WITHIN EACH REACH O F PIPE IDENTIFIED WITH TENSION ANCHORAGE REQUIREMENTS, 

TOTAL STEEL CYLINDER THICKNESS A N D / O R WELD THROAT DIMENSION REQUIRED VARY 

LINEARLY RELATIVE TO STATIONING. 

5 . A DOUBLE WELD IS REQUIRED WHEN THE TABULATED WELD THROAT DIMENSION IS 

GREATER THAN 0 . 7 0 7 TIMES THE TOTAL CYLINDER THICKNESS AT THE STATIONING O F 

THE WELD. 

6 . THE BELL/SPIGOT CONFIGURATION AND THE BELL TO SPIGOT WELD DIMENSION FOR 

STEEL PIPE SHALL CONFORM TO THE REQUIREMENT SHOWN ON DRAWING L S - U 4 5 0 . 

7 . WHERE TENSION ZONE EXTENDS INTO EXISTING PIPE, WELD JOINTS OF EXISTING PIPE 

AS REQUIRED TO ACHIEVE LIMITS O F TENSION ZONE. 

0 ,4" 

FULL THICKNESS OF CYLINDER 

S a n t a C l a r a V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

N O E X C E P T I O N T A K E N 

X . M A K E C O R R E C T I O N S N O T E D 
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N O T E S : 

ALL WIRE LEADS SHALL BE TAGGED AND IDENTIFIED PER WIRE TAG 

CODE UNLESS OTHERWISE INDICATED ON DRAWING. ALL 

MARKINGS FOR EACH TAG SHALL INCLUDE PIPE SIZE (DIA) AND 

NAME OF WATER DISTRICT (SCVWD). 

TEST AND PIPE 
LEADS (TYP) — 

TEST BOX (AT GRADE) 
FOR WIRING 
SEE DET 1, 

DRAWING L S - U 4 6 6 

CONCRETE PAD, 

SEE NOTE 2 

FINISH GRADE 

2—NO. 4 AWG STRD 
COPPER WIRE 
WITH H M W / P E INSUL 

ALUMINO THERMIC WELD, 
SEE DET 1, 2 OR 3 , 
DRAWING L S - U 4 6 5 (TYP) 

FINISH GRADE 

TEST AND PIPE 
LEADS (TYP) 

PIPE CYLINDER 

ALUMINO THERMIC WELD, 
SEE DET 1, 2 OR 3 , 
DRAWING L S - U 4 6 5 — 

PIPE CYLINDER 

TEST BOX (AT GRADE) 
FOR WIRING 
SEE DET 2 , 

DRAWING L S - U 4 6 6 

CONCRETE PAD 

SEE NOTE 2 

4—NO. 4 AWG STRD 
COPPER WIRE 
WITH H M W / P E INSUL 

SEE NOTE 7 , TYP 

�ALUMINO THERMIC WELD, 

SEE DET 1 , DRAWING L S - U 4 6 5 

T UNNE L CASING 

INSTALLATION 

NTS L S - U 4 7 1 
TUNNEL CASING 

FINISH GRADE 

TEST AND PIPE 

LEADS (TYP) 

TEST BOX (AT GRADE) 

FOR WIRING SEE DET 2 , 

DRAWING L S - U 4 6 6 

CONCRETE PAD SEE NOTE 2 

— 4—NO. 4 AWG STRD 

COPPER WIRE WITH 

H M W / P E INSUL 

SEE NOTE 7 , TYP 

ZI 

FLANGED INSULATING JOINT, 

SEE DET 4 , DRAWING L S - U 4 6 7 

ALUMINO THERMIC WELD (TYP) , 
SEE DET 1, 2 OR 3, DRAWING L S - U 4 6 5 
OR DET 4, DRAWING L S - U 4 6 5 FOR 
CONNECTION AT VERTICAL NOZZLE 

� P I P E CYLINDER 

BURIED FLANGED f 3 A 

INSULATING JOINT NTS L S - U 4 7 1 

NTS 

TEST BOX (AT GRADE) OUTSIDE 

VAULT FOR WIRING SEE DET 2 , 

DRAWING L S - U 4 6 6 . 

CONCRETE PAD SEE NOTE FINISH GRADE 

4—NO. 4 AWG STRD 

COPPER WIRE WITH 

H M W / P E INSUL 

SEE NOTE AND NOTE 9 . TYP 

FLANGED INSULATING JOINT, 

SEE DET 4 , DRAWING L S - U 4 6 7 

ALUMINO THERMIC WELD (TYP) , 

SEE DET 1, 2 OR 3 , DRAWING L S - U 4 6 5 
OR DET 4 , DRAWING L S - U 4 6 5 FOR 
CONNECTION AT VERTICAL NOZZLE 

TEST AND PIPE 

LEADS (TYP) — C : D 

PIPE CYLINDER 

FLANGED INSULATING / 4 \ 

JOINT IN VAULT NTS 

WIRE TAG CODE 

A ( X X ) ANODE LEAD AND NUMBER 

T TEST LEAD 

P PIPE LEAD 

V VALVE TEST LEAD 

C TUNNEL CASING LEAD 

L LOCAL POINT LEAD 

U UPSTREAM OF LOCAL POINT 

D DOWNSTREAM OF LOCAL POINT 

N NORTH SIDE LEAD 

S SOUTH SIDE LEAD 

W WEST SIDE LEAD 

E EAST SIDE LEAD 

R REFERENCE ELECTRODE LEAD 

2 . CONCRETE PADS SHALL BE CLASS B CONCRETE, MINIMUM 1 ' - 6 " ALL 

AROUND AND 6 " THICK. IN AREAS OF ASPHALT CONCRETE PAVEMENT, 

THE FINAL COURSE OF ASPHALT CONCRETE PAVEMENT, AS SHOWN ON 

DRAWING L S - U 4 6 0 , SHALL BE PLACED OVER THE PAD. 

3 . TEST BOXES AND TERMINAL BOXES SHALL BE LOCATED DIRECTLY OVER 

THE PIPE CENTERLINE, UNLESS OTHERWISE INDICATED. 

4 . ALL TEST LEAD WIRES INSIDE VAULT SHALL BE INSTALLED IN CONDUIT. 

FASTEN CONDUIT SECURELY TO VAULT FLOOR A N D / O R WALL. 

5 . ALL WIRE TRENCHES SHALL BE 3 0 INCHES DEEP MINIMUM AND 

SHALL BE BACKFILLED PER SPECIFICATIONS. WIRES MAY RUN IN OR 

NEAR PIPE TRENCHES. 

6 . TEST BOXES IN PAVED AREAS SHALL BE INSTALLED FLUSH WITH 

PAVEMENT SURFACE. 

7 . LEADS ILLUSTRATED HERE ARE SHOWN TO BE INSTALLED VERTICALLY, 

BUT MAY BE INSTALLED HORIZONTALLY TO CLEAR OTHER PIPING OR 

APPURTENANCES (TYPICAL). 

FOR PIPING THROUGH VAULTS, USE METHOD 1 SEALANT PER DRAWING 

L S - U 4 7 4 . 

TEST LEADS TO PIPE BUT NOT TO FITTINGS IN VAULT. 

Santa Clara Valley Transportation Authority 
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- C O V E R OR R O O F S C U T T L E 

M O U N T I N G 

B R A C K E T ( T Y P ) � 

2 1/2"-, 

1 1 / 1 6 " DIA 

H O L E ( T Y P ) 

< N U R L E D ) R U N G , 3 / 4 " DIA X 1 - 4 

1 2 " C E N T E R T O C E N T E R 

S P A C I N G , G A L V A N I Z E D S T E E L ( T Y P ) 

1 - 4 

SAFETY P O S T 

1 / 4 ( T Y P ) 

3 / 8 

< ( T Y P ) 

3 / 8 " 1 / 

R-1 M I N ( T Y P ) 

1 3 M A X ( T Y P ) 
T O P O F B A S E S L A B 

OR P L A T F O R M 

2 2 / / . 

S I D E RAIL , 3 / 8 " X 2 1 / 2 " 

G A L V A N I Z E D S T E E L ( T Y P ) — 

A 

N O T E : 

IN L I E U O F C A S T IN P L A C E A N C H O R S , T H E C O N T R A C T O R 

MAY S U B M I T A N A L T E R N A T E A N C H O R A G E DETAIL TO T H E 

E N G I N E E R FOR A P P R O V A L . 

- V A U L T W A L L 

1 / 2 " ( T Y P ) -

L 8 " X 4 " X 1 / 2 " 

G A L V A N I Z E D S T E E L 

M O U N T I N G B R A C K E T ( T Y P ) -

- 4 " MIN ( T Y P ) 

U*rV 

5 / 8 " X 6 " A N C H O R 

B O L T WITH H E A V Y H E X 

N U T A N D W A S H E R ( T Y P ) 

N O M I N A L W A L L V C L E A R A N C E 1 0 " 

U N L E S S S H O W N
N 

VAULT LADDER -

FRONT VIEW NTS L S - U 4 
VAULT LADDER -

SIDE VIEW N T S L S - U 4 
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n BAKER COUMJNG COMPANY INC, j * 
2S2S S. SMfTA FE AVENUE 
LOS ANGELES, CA 30058 ^ 5 

{323) SS3-344-', ® (30$ ZAJ-TiSi = FAX i5u0iZ47-S7i 

STYLE 602 FLANGED COUPLING ADAPTER 

Length- I.+I If2" approx. 

Bofting Hangc 
AWWA C2S7 Ring type CL E 

WeTtf-wi-JEar 
ASTMA36 I <« 

O 

MtfdkKmg 
ASTM A56 

O 

(equal to ASTM AS3 
™ 

i Follower 
j / A$m ASJ& AST 
* SiBRfeKGIl Contow 
.{ egnrfta-AJSI CN9») 

T ~ ! 
3 

u 

CA 

*- T 
PipcO^B 

vmgnt 
TUSMl Bunc-S/ SSHi" Gt. 30/1 

ASIM Diafltf/ AWWA C-Ul/ C- 219 

McetytitCBfOTisiaosof AKSff AWWA CZ19Co«|)EB^£timd^fotpl^iKpe 

SBdffleKat A BiltiiwostMigpM^ei 1ft 
BOL'f: JBIgh Strength toy Alloy per AK&I/A.W WA C1HM3L11 - aieefe ASTftt A307. Gr. A 
with hea\"y hfctnub: efeetrsgMvaaized 1 " 
WORKING PRESSURE: 206 PSI 

QK Ifcr 2Z&6 PS* J?Md/ ffest &K£fc A t H l 

COATING: NSF Sfd- ft! Ftcjroa Bonded. Epoxv- Blure 
T7- Tnilg winigmm dft applied pw AWWA C-213 
LINING: NSP SteL <»t Faacat Bended JSpoxŷ Btme 
12 maciBiwrniMi dft applied par AWWA C-213 

Customer; Anfttroft IwcmraMnu 
P. OS: Jeb* 30842 Qf7d964 
Project: "VTA B^rryesfa. SCVWD, Santa Clara, C. 
OWSft AK-41030 E«: t 
DATE: 12-44-2012 by: n s satyarthi 

Unites dllierwise i'LiCed aJj dimeoawns are ire inches. 

Pipe REABs 
Ring 

Overall Follower 

Mis 
Bolting FUffigc AWWA C207 Ring CI. E 

Catalog No Mamctcr OD1 B o f c H c l e s 

O.A.D Q&r O.O- Thick S i r B.C 

2 - 0 O 
67.88 72-13/16 30 1/2 80 S7.SS 5/8Xtf 

S ,* 
4.25 X 10 52 

10ft Vears of QoafitySarrfce 
Proa(Jt.v matte id USA DEC O S 
To prevent Imitation, Specify 

|Sl£! CSMLpiing?, & tKaaaffing - J o h t t S j Tapping Sleeves 
Ccapliogs for siits opto & a&aveso Feet ( 9JL meters } 
ExpaasiouJointe diajneter nipto & over 20 Feet ( 6.1 metera j 

:&VS c: MMC Tisppnig Seen® far Outlet ̂ ^ 4 1200 anas)Sabovv BAKER by Name _ 

NOTES: 

- 4 , Tl£—RODS-SHALL—EQUALLY STRADDLE VERTICAL P I P E CENTERLINE. 

T . CONTRACTOR MAY INSTALL 360" FLANGE ATTACHMENT RING IN TWO SEGMENTS. 

3. HARNESS ASSEMBLIES SHALL BE DESIGNED FOR STEEL PIPE. 

-4-.-—ALT--HOLES FOR BOLTS- OR TIE RODS SHALL BE DRILLED 1 / 8 INCH LARGER 

THAN THE RESPECTIVE NOMINAL DIAMETERS OF THE BOLTS OR TIE RODS. TIE 

RODS SHALL BE ALIGNED SUCH THAT ANY ECCENTRICITY BETWEEN THE END 

CONNECTIONS SHALL NOT EXCEED 1 / 3 2 INCH. 

5. WHEN INSULATING JOINT IS REQUIRED, THE CONTRACTOR SHALL INSTALL A 

FLANGED INSULATING JOINT OR AN INSULATING SLEEVE BETWEEN PIPE AND 

FLANGED COUPLING ADAPTER AND A TIE ROD INSULATING JOINT AT BOTH ENDS 

OF--EACH TIE ROD. 

Santa Clara Valley Transportation Authority 
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-INTERIOR VAULT 
WALL 

� PROVIDE NONSHRINK 
GROUT 

— — 

<t PIPE 

1 / 2 EXPANSION JOINT MATERIAL 

AROUND ALL PIPE ENTERING AND 

EXITING FROM VAULT. EXPANSION 

JOINT MATERIAL SHALL CONFORM 

TO ANSI/ASTM D 1 7 5 2 j 

�<^ 

METHOD 1 SEALANT 

L S - U 4 TS 

NONSHRINK GROUT 

<L PIPE-

PROPER CLEARANCE 
TO BE DETERMINED 
BY THE CONTRACTOR 
AND THE MANUFACTURER 
OF THE SEAL 

- . 2 

V -

METHOD 2 SEALANT 

WALL ANCHOR COLLAR, 
1 / 4 " STEEL PLATE, 
ASTM DESIGNATION A 3 6 

INTERIOR VAULT 
WALL 

WALL SLEEVE 
1 / 4 " STEEL PLATE 
ASTM DESIGNATION A 3 6 

HYDROSTATIC PIPE 
WALL CLOSURE 

NTS L S - U 4 / 4 

S a n t a C l a r a V a l l e y T r a n s p o r t a t i o n A u t h o r i t y 

X N O E X C E P T I O N T A K E N 

M A K E C O R R E C T I O N S N O T E D 
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1.00 
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1 2 0 5 DEEP SUMP 

PRECAST 

CONCRETE VAULT, 
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L S - U 4 7 2 1 . 0 0 L S - U 4 7 4 EXISTING 

6 6 " CONCRETE 

P R E S S U R E PIPE 

LADDER 

_ 

2 . 3 7 

L S - U 4 7 5 

6 6 STEEL PIPE S 

<3> 
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L S - U 4 5 5 / ' T N . 

L h ^ 4 W A T E f ™ 
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12 0 5 DEEP SUMP ' 
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66 INSULATING JOINT VAULT 
1 = 4 LS-U475 
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n 

3 6 0 CLEAR OPENING 

4- X 8 ' CLEAR OPENING 

HEAVY DUTY STEEL GRATING 

3 ' —11" X 7 ' — 1 1 " 
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