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SYMBOLS

DESCRIPTION

FIGURE

3= ASPECTSIONAL HEAD; - RED~AMBER~GREEN; - VERTIGAL ARRANCEMENT e S—

INSTALL WITH NORMAL POLE.

) —-—@

3—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARRCW, VERTICAL ARRANGEMENT
INSTALL WITH NORMAL POLE.

3~ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT
INSTALL WiITH NORMAL POLE.

R
3-ASPECT SIGNAL HEAD, RED—AMBER—GREEN LEFT ARROW, VERTICAL ARRANGEMENT
INSTALL WITH NCRMAL POLE.

L
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WiTH NORMAL POLE.

—— p—

S R

R
B

4—ASPECT SIGNAL HEAD, RED—AMBER—-GREEN STRAIGHT ARROW—GREEN LEFT ARRCW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.

—
A

4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW—GREEN LEFT ARROW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.

DOUBLE 3—ASPECT SIGNAL HEAD, RED STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW,
ARROW, RED RIGHT ARROW-AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT IN
STALL WITH NORMAL POLE,

SS RR
S ASPECT »S!GNAL HEAD, GREEN STRAIGHT ARROW ?7)
R ASPECT SIGNAL HEAD, GREEN RIGHT ARROW
L ASPECT SIGNAL HEAD, GREEN LEFT ARROW
SS ASPECT SIGNAL HEAD, RED AND GREEN
STRAIGHT ARROW
RR ASPECT SIGNAL HEAD, RED AND GREEN

RIGHT ARROW

TRAFFIC SIGNAL SYMBOLS

SYMBOLS

DESCRIPTION FIGURE

o

3—ASPECT SIGNAL HEAD, RED—AMBER-GREEN, VERTICAL ARRANGEMENT
INSTALL WITH MAST—ARM POLE (RIGHT OUTREACH).

4-ASPECT SIGNAL HEAD, RED—AMBER--GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE INSTALL WITH MAST—ARM POLE (RIGHT QUTREACH).

L
S R
A 4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW—GREEN LEFT ARROW, I
L-TYPE INSTALL WiITH MAST—ARM PCLE (RIGHT OUTREACH). Al
i (4
L R
u
i 3-ASPECT SIGNAL HEAD, RED-STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW AND 3—ASPECT SIGNAL HEAD,
RED—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT INSTALL WiTH MAST—ARM POLE
Y (RIGHT OUTREACH). 1
SS RR

3—ASPECT SIGNAL HEAD, RED—AMBER—GREEN, VERTICAL ARRANGEMENT
INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).

4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).

S
S R
—® 4—ASPECT SIGNAL HEAD, RED—-AMBER—GREEN RIGHT ARROW-GREEN LEFT ARROW,
L—TYPE INSTALL WITH MAST—ARM PCLE (LEFT QUTREACH).
!
s R

3—ASPECT SIGNAL HEAD, RED STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW AND 3—ASPECT SIGNAL HEAD,
RED RIGHT ARROW-AMSER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT INSTALL WITH MAST—ARM POLE
(LEFT OUTREACH). Il

PRIMARY SIGNAL

SECCNDARY SIGNAL

KINGDOM OF THAILAND
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0.05
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RED—AMBER—GREEN STRAIGHT ARROW
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0.05
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SIGNAL HEAD

NOT

TO SCALE

SPECIFICATION

1. THE HOUSING SHALL BE MADE FROM POLYCARBONATE, BLACK COLOR, UV RESISTANT,
FLEXIBILITY, RIGIDITY, EASY TO OPEN AND CLOSE TO PROTECT THE CONTENTS FROM
DUST AND HUMIDITY AS WELL AND CORROSION RESISTANT OF CLIMATIC CONDITION.

. ALL SIGNAL HEADS "SHALL BE OF VISOR, BLACK COLOR, RECGIDLY UNDER NORMAL. ™
OPERATION. THE VISOR SHALL BE SECURELY ATTACHED TO A SIGNAL HEAD.

N

w

. LAMP SHALL BE HALOGEN OR LED.
3.1 HALAGEN
— LONG LIFE TUNGSTEN HALOGEN, 50 WATT 12 VOLT
— MADE FRCM POLYCARBONATE, HEAT RESISTANT, NOT BREAKABLE
— CONSIST OF TRANSFORMER, 12 VOLT AND SUITABLY EQUIPPED WITH THE SIGNAL HEAD.
3.2 LED
— SHALL BE EQUIPPED WITH STANDARD SIGNAL HEAD WITHOUT ANY MODIFICATION.
=~ LED IN RED AND AMBER COLOR SHALL BE MADE
(ALUMINUM INDIUM GALLIUM PHOSFHIDE). LED IN GREEN COLOR SHALL BE MADE FROM
InGoN (INDIUM GALLIUM NITRIDE) OR GaN (GALLIUM NITRIOE).
— THE WAVELENGTH AT TEMPERATURE, Ta = 25 'C IN NORMAL CURRENT FOR EACH LED COLOR
SHALL BE AS FOLLOWS.
RED 625 — 650 NANOMETER (nm)
AMBER 585 — 597 NANOMETER (nm)
GREEN 500 — 509 NANCMETER (nm)
—~ THE LED SIGNAL MODULE SHALL CONSIST OF A LENS MADE FROM POLYCARBONATE,
UV RESISTANT, CLEAR COLOR, COLOR CONSISTENCY, REGIDITY AND CCRROSICN
RESISTANT OF CLIMATIC CONDITICN.

FROM AlnGaP

— THE LED SIGNAL MODULE SHALL BE IN RETROFIT MODULE, CAPABLE PROTECT
THE CONTENTS FROM WATER, DUST, STEAM, HUMIDITY AND SCMETHING.ACCESS INSIDE,

IP65 MINIMUM (CONFORMED TO I[EC STANDARD OR TIS. 513). THE BIDDER SHALL SUBMIT THE TEST

CERTIFICATE FROM THE INTERNATIONAL INSTITUTION DECLARATION OR OTHER INSTITUTION
IN THAILAND WITHIN 2 YEARS FROM BIDDING DATE.

— OPERATING TEMPERATURE: O ‘C TO +65 'C

— SHALL BE OF OVER VOLTAGE AND OVER CURRENT PROTECTION CIRCUIT.

— THE LUMINOUS INTENSITY SHALL CONFORM TO ITE STANDARD (INSTITUTE OF
TRANSPORTATION ENGINEERS).

— THE POWER FACTOR SHALL NOT BE LESS THAN 0.9.

— THE LED LAMP HAS BEEN DESIGNED WHEN ANY LED MODULE/PACKAGE/DIE SHUT,
THE OTHERS SHALL STILL LIGHT ON, TO AVOID THE CONFUSION OF THE MOTORIST.

—~ THE LED CHIP SHALL BE THE PRODUCT OF REUABLE MANUFACTURER (L.E. CREE,
PHILIP LUMILEDS, OSRAM, NICHIA OR EQUIVALENT) AND PROMDE THE MANUFACTURER
DECLARATION INCLUDING TEST CERTIFICATE.

— LIFETIME: > 80,000 HOURS (70% LUMEN MAINTENANCE), TEST AND PROJECT
CONFORMED TO IES LM—80/TM—21 OR OTHER SPECIFIED ON THE DRAWING CR
SPECIFICATICN.

— HEAT DISSIPATION METHOD BY PASSIVE COOLING.

—~ THE LED SHALL BE OF TIS. CERTIFICATES FOR ALL STANDARD SPECIFICATIONS
REGARDING PERFORMANCE AND SAFETY (IF ANY). ALL STANDARDS SHALL BE OF
THE LATEST ISSUE.

PRINCIPLE OF TRAFFIC SIGNALS LOCATION

. EACH APPROACH ROAD SHALL BE SERVED BY A MINIMUM OF TWO SIGNAL FACES LE.
PRIMARY SIGNAL AND SECONDARY SIGNAL.

[

THE PRIMARY SIGNAL WHICH WILL BE LOCATED NOT LESS THAN 1.0 METER BEYOND
THE STOP LINE ON NEARSIDE OF THE ROAD BUT NOT OVER THE CROSSING APPROACH.
BUT NOT OVER THE CROSSING APPROAGH, NO PART OF ANY SIGNAL SHALL BE WITHIN
0.5 METER OF CURB LNE. FOR MORE THAN 3 LANES, THE ADDITIONAL SIGNAL MAY BE
LOCATED ON THE MEDIAN NEARSIDE OF THE ROAD.

(]

. FOR THE MAST ARM POLE INSTALLATION, THE MINIMUM REQUIRED OVERHEAD CLEARANCE
SHALL BE AT LEAST 5.50 METERS.

. THE SECONDARY SIGNAL WHICH WILL BE ON THE DIAGONALLY OPPOSITE SIDE OF THE JUNCTION
FACING THE APPROACH, BUT IN ANY CASE SHOULD NOT BE QUTSIDE AN ANGLE OF 20
EXTENDED FROM THE CENTER LINE OF THE APPROACH AT THE STOP LINE TO THE OFFSIDE.
THE LOCATION RANGE 12.5-50.0 METER AS SHOWN ON FIG.—1. NO PART OF ANY SIGNAL

SHALL BE WITHIN 0.5 METER OF CURB LINE. LocATION | oF
TRAFFIC SIGNAL
/y
—————

F'S

40.0 M.

20.

|

LOCATICN OF SECONDARY SIGNAL

FIG.—1

5. TO AVOID THE CONFUSION OF LONG DISTANCE MISUAL, IT SHOULD NCT LOCATE

THE BOTH PRIMARY SIGNAL AND SECONDARY SIGNAL AS MAST ARM POLE FOR ANY DIRECTION.
. IN CASE OF LOCATING A SIGNAL NORMAL POLE MOUNTED L-TYPE SIGN&‘«L HEAD ON THE
NARROW MEDIAN WHICH ANY PART OF SIGNAL OBSTRUCT CAUSE A HAZ:ARD TO USER,

THE 4—ASPECT SIGNAL HEAD, VERTICAL ARRANGEMENT, SHOULD BE APPUED.
. THIS PRINCIPLE IS FOR GUIDE ONLY, THE NUMBER OF SIGNAL SHALL BE ON SITE CONDITION.
. IN CASE OF THE LOCATION DISTANCE OF TRAFFIC SIGNAL LESS THAN THE MINIMUM

MVISIBILITY DISTANCE, THE WARNING SIGN OF TRAFFIC SIGNALS AHEAD SHOULD BE INSTALLED.

o

@ N

TABLE 1: MINIMUM VISIBILITY DISTANCE

85™ PERCENTILE SPEED MIN. MISIBIUTY DISTANCE
(KM./H.) M)
30 50
40 65
50 85
€0 110
70 140
g0 165
S0 195
100 230

KINGDOM OF THAILAND
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. ALL DIMENSIONS ARE IN METERS UNLESS OTHERVASE INDICATED.

CONCRETE MINIIAUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT
28 DAYS SHALL BE 20 MPa (204 KG/CM?').

REINFORCING STEEL AS FOLLOWS:

3.1 TIS.20, GRADE SR24 FOR ROUND BAR.

3.2 T1S.24, GRADE SR40 FOR REBAR.

——{f~~ CONTROLLER CABINET

4—@16 MM. ANCHOR
BOLTS AND NUTS

/—— TRIM, 2CM.

. THE POLE SHALL BE PROVIDED WITH 2 PRIME COATS AND MINIMUM 2 FINISHING COATS.
. ALL DETAILS OF CIVIL. ARD STRUCTURE WORK ARE THE GUIDE ONLY. THE CONTRACTOR SHALL BE SUBMIT THE DRAWING INCLUBING

THE CALCULATION SHEETS TO THE AUTHORIZED ENGINEER FCR APPROVAL PRIOR TO CONSTRUCTION.

FOR SOFT CLAY OR SLOPE SHOULDER CONDITION.

. ALL EXPOSED CONCRETE CORNERS SHALL HAVE 20MM. CHAMFER.
IN CASE OF LOCATING A SIGNAL NORMAL POLE MOUNTED L—TYPE SIGNAL HEAD ON THE NARROW MEDIAN WHICH ANY PART OF
SIGNAL OBSTRUCT CAUSE A HAZARD TO USER, THE 4-ASPECT SIGNAL HEAD, VERTICAL ARRANGEMENT, SHOULD BE APPLIED.

. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL CF MEA/PEA,

THE RESISTANCE BETWEEN GROUND AND GROUND ROD ALLOWED BE
MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.

. THE PILE FOOTING USING PC.PILE [ZT—O.ZOM.XD.ZOM. (ALLOWABLE LOAD = B TON/PILE) IS REQUIRED

SPECIFICATION AND CONDITION OF TRAFFIC SIGNAL CONTROLLER
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. CONTROLLER SHALL BE HOUSED IN A CABINET OF ALUMINUM, STAINLESS STEEL OR OTHER APPROVED

MATERIAL HAVING STRENGTH AND RIGIDITY TO PROTECT THE CONTENTS FROM THE.EFFECTS OF WATER,
DUST AND ACCIDENTAL BLOWS, COATED WiTH DARK GREY COLOR, WITHOUT CORROSION. SHEET METAL
SHALL BE AT LEAST 2 MM. IN THICKNESS AT ALL POINTS AND REINFORCED WHERE NECESSARY.
FERROUS METAL SHALL NOT BE BURIED AND IT SHALL BE RUST-PROOFED BY GALVANISING OR SOME
OTHER QUALITY EFFECTIVE MEANS. IF ALUMINUM OR ALUMINUM ALLOY IS USED, IT SHALL BE SUBLY
PROTECTED AGAINST ELECTROLYTIC FOR CHEMICAL CCRROSION AND IN THE BASE OF THE HOUSING,
IT SHALL CONTAIN AT LEAST 8% OF SILICON.

THE DOORS SHALL OPEN AND CLOSE FREELY WITHOUT BINDING ON THE FRAME OR THE BASE AND
PROVIOE WITH LOCKED. ;

THE FRONT WINDOW WITH LOCKED FOR CONTROL KEY AND INDICATOR LAMPS SHALL BE PROVIDED.
THE CABINET SHALL BE ARTIFICIALLY VENTILATED WITHOUT FAN FOR HEAT DISSIPATION AND

HUMIDITY RESISTANT.

. THE CONTROLLER CABINET SHALL BE THE STANDARD PRODUCTION FROM MANUFACTURER INCLUDING

BRAND NAME, TRADE MARK BE LAWFULL.

THE SIGNAL CONTROLLER SHALL BE MICROPROCESSCR TYPE.

THE CONTROLLER SHALL BE OF LIGHTNING PROTECTION DEVICE

THE CONTROLLER SHALL BE OPERATE SATISFACTORILY BETWEEN 220Y-20% TO 22:’0V+4X

AND SHALL OPEN THE CONTROL CIRCUIT WHEN VOLTAGE BE UNDER OR CVER OR NOT CONSTANT
AND AUTOMATICALLY RE—COMMENCE OPERATIONS WITHOUT THE NECESSITY FOR RE-SETTING.

. THE CONTROLLER SHALL BE CAPABLE TO OPERATE AT LEAST 4 PHASES.

TIME SWITCH SHALL BE CAPABLE TO BE SET NOT LESS THAN 4 PROGRAMS A DAY (EXCLUDING
FLASHING).

. WHEN FLASHING OPERATION IS CALL FOR, THIS SHALL BE PROGRAMMED AS RED FLASHING ON THE

SECONDARY TRAFFIC DIRECTION AND AS AMBER FLASHING ON THE PRIMARY TRAFFIC DIRECTICN OR
OTHER OPERATION AS SPECIFIED IN THE GENERAL SPECIFICATION FOR FLASHING TRAFFIC SIGNALS.

. THE CONTROLLER SHALL BE CAPABLE TO ALTERNATE SEQUENCE PHASES WHEN IT IS OPERATED AS

MANUAL CONTROL.

. THE CONTROLLER SHALL HAVE THE CONFLICT MONITORING SYSTEM OF SIGNAL INDICATION OF

DIFFERENCE PHASINGS AT THE SAME TIME.

. THE CONTROLLER SHALL BE PROVIDED WTH THE MECHANISM OR KEY MOUNTED ON THE CONTROLLER

HOUSING FOR SETTING THE CYCLE TIME AND PROGRAM. IF EXTERNAL BUTTONS ARE USED,

THE CONTRACTOR SHALL DELIVERY THEM TO DOH ON THE COMPLETION DATE. THE CONTRACTOR
SHALL PROVIDE OR MAKE THE MANUAL OF THE SETTING OF PHASING, CYCLE TIME AND PRCGRAM AND
ALSO SUBMITTED TO DOH ON THE COMPLEMON DATE.

. TO PROVIDE THE SIGNAL WIRING DIAGRAM, OPERATING SYSTEM OF CONTROLLER AND SINGLE LINE

DIAGRAM (AS—BUILT) FIXED TO A CLEARING VISUALITY PLACE INSIDE THE CONTROLLER CABINET.
THE CONTROLLER SHALL BE PROVIDED WiTH PILOT LIGHTS SHOWING PHASING, DETECTOR ACTIVATION.
THE PILOT LIGHTS WILL BE AUTOMATICALLY SHUT WHEN THE DOCR CLOSED.

WITHIN 7 DAYS FROM THE STARTING CONTRACT DATE, THE CCNTRACTOR SI-‘!ALL SuUBMIT
MANUFACTURER'S DOCUMENT WHICH USED FOR DISTRIBUTE, ADVERTISING, THE PRODUCT SALE E.G.
CATALOGUE, BROCHURE, ETC. THEY SHALL INCLUDE THE DETAILS OF TECHNICAL DATA OF THE
CONTROLLER. ALL DOCUMENT SHALL 8L INSPECTED AND APPROVED BY THE OWMER PRICR TO
INSTALLATION.

. THE CONTROLLER SHALL HAVE THE BRAND, TRADE, MODEL, SPECIFICATION MET TO THE SUBMITTAL

DOCUMENRT AND MUST BE APPROVED BY ITEM 15. THE CONTRACTOR SHALL SUBMIT THE RELEVANT

DOCUMENT AS FOLLOWS TO THE OWNER FOR REVIEW PRIOR TO INSTALLATION.

16.1 DOCUMENTARY EVIDENCE SHOWING LEGALLY TAX PAID.

16.2 DOCUMENT EVIDENCE SHOWING THE PURCHASE OR ACQUISITION THE CONTROLLER LE. INVOICE,
RECEIPT, ETC. I1SSUED BY FACTORY OR MANUFACTURER OR SUPPUER OR DISTRIBUTOR.

16.2 DOCUMENT IN ITEM 16.1 AND 16.2 SHALL HAVE THE SERIAL NUMBER MET THE CONTROLLER'S.
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2. CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT 28 DAYS SHALL BE 20 MPa (206 KG/CM').
SECTION C-C 3. REINFORCING STEEL AS FOLLOWS:

DETAIL B NOT 7O  SCALE 3.4 TIS.20, GRADE SR24 FOR ROUND BAR.

NOT TO SCALE 3.2 TIS.24, GRADE SR40 FOR REBAR.
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THE POLE SHALL BE PROVIDED WITH 2 PRIME COATS AND MINIMUM 2 FINISHING COATS.
ALL DETAILS OF CIVIL AND STRUCTURE WORK ARE THE GUIDE ONLY. THE CONTRACTOR SHALL BE SUBMIT
0.46 THE DRAWING INCLUDING THE CALCULATICN SHEETS TO THE AUTHORIZED ENGINEER FOR APPROVAL
”-——] PRIOR TO CONSTRUCTION.
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