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Akcelik & Associates Pty Ltd - aaSIDRA 1.0.2

PSU - CIVIL ENGINEERING

VEERA DUANGSUWAN Registered User No.

Time and Date of Analysis 3:20 PM, 11 Jan 2002
Filename:
D:\TRANSPORT\ThsisRnSidra\RnSIDRA\RnSIDPrchdee\ProgmCalCy\Prcha200pt.OUT
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1

PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4
RUN INFORMATION
* Basic Parameters:
Intersection Type: Signalised - Fixed Time
Driving on the left-hand side of the road
Input data specified in Metric units
Default Values File No. 1
Peak flow pericd (for performance): 30 minutes
Unit time (for volumes): 60 minutes (Total Flow Period)
Delay definition: Control delay
Geometric delay included
Delay formula: aaSIDRA standard
Level of Service based on: Delay (HCM)
Queue definitien: Backs of cqueue; 95th Percentile

* No. of Main (Timing-Capacity) Iterations = 2

Comparison of last two iterations:
Difference in intersection degree of satn = 3.5
Difference in total vehicle capacity %
Largest difference in eff. green times = 3 secs
(max. value for stopping = 2 secs)

Information on Previous Iteration:
Cycle Time = 130
Phase Times: 0, 42, 90
Critical Movements: 7(1lst), 9

Il
(@]

Suphasarnrangsan—-Prachayindee : Optimisation Cycle Time * PRCHAZ2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 *%% UNREGISTERED VERSION ***

DEFAULT PARAMETERS

Default values for some of the important general parameters:
(Default Values File: DEF01l.SDF)

1. Basic saturation flow: 1950 tcu/h
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This value applies to signalised intersections and priority and
continuous movements at roundabouts and unsignalised intersections.
Saturation flows (capacities) for all opposed movements at roundabouts
and sign-controlled intersections are estimated from a gap-acceptance
based model.

2. Through car equivalents for signalised intersections

T BY T THRQUGH ReaG H T
LV HV LV HV LV HV
Normal ESQ50E 2800 e @ein - Gl 6500 2 0I5 il 8i0[0
Regtricted - 1.250 . 2. 250 il 2250k =2 2 50)

3. Opposed turn parameters (Signalised intersection)

Chanlie e Fol.up Deps % Exit Flow

Gap Hdway at End Opposing
Lefit Euens. -; 4.0 2.40 2.5 0
Right turns: s 2.60 2 o2 0

4. Cruise speed= 60 km/h, BApproach Distance= 500 m

5. Queue space per vehicle 1n metres

Light vehicles: 6.0 Heavy vehicles: 12.0
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 *** UUNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.0 - TRAFFIC FLOW DATA (Flows in veh/hour as used by the program)

Mov Left Through Right Flow Peak
o R e e s e e s Scale Flow
Lv HV Lv HV v HV Factor

10 58 S 0 0 0 0 8590 0.70
11 0 0 66 = 0 0 0.90 (7570,
.2 0 0 0 0 109 3 0.90 0.70

4 33 0 0 0 0 0 0.90 e
5 0 0 366 9 0 0 0.90 0.70
6 0 0 0 0 34 3 0.90 070

) %) 0 0 0 0 0 0190 0.70
8 0 0 104 =) 0 0 090 0157/(0)
9 0 0 0 0 67 0 0.90 LGRE(0)

1 84 0 0 0 0 0 0.90 ) 7/L0)

% 0 0 381 22 0 0 0.90 0.70

2 0 0 0 0 28 4 0.90 (O
Based on unit time = 60 minutes.

Flow Scale and Peak Hour Factor effects included in flow values.
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Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **% [JNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.1 - MOVEMENT PHASE AND TIMING PARAMETERS

Mow Mov B R SR - Mo AR GRGEE X Lost Tim Req.Mov.Time Eff. Grn
No. Typ First Green SedeRa GREERn ——=——==—  Tss=oc_-c=aoo- 0 oo aosens
———————————————————————— st Znds GlisE 2nd lisit© <2rid
FrTeo @p BE BESReep Ew GER: =GER - GER Grn Grn Grn

South: South Approach

10 L AEEE (Gl 6 6 2T SOMEsIE 1 2 SO Matne =8, Sl
i 2T Es 0 6 12.0Min Silk
52 R (Coeyny 6 12.0Min Sl

Fast East Approach
AT (w2 B E (& ) 6 6 15,8 32.4 43 s
50T B A€ 6 e-2 43
6= R Be @ 6 B2 43

North: North Approach

P B T IR 2N (Gl 6 6 37730 ice el 87 i
8T @ oA 6 1358 3
9 R e R 6 1:3:53 3.

West: West Approach

B n2 ) SR+ B B A 6 6 14,6 B2 38 80
2 AR 6 14.8 38
3 R A B 6 14.8 38

Current Phase Sequence No.: 1

Input phase sequence: A B C

Qutput phase sequence: A B C

4 (under heading 'Pr') - "High" priority for green splits specified
for all coordinated movements

Movement Types: Under heading 'Op':
Ped Pedestrian L "Left" turns are opposed
Dum Dummy R "Right" turns are opposed
Und Undetected in both green periods LR "Left and Right" opposed
Unl Undetected in 1lst green period & "Constant” saturation flow

Un2 Undetected in 2nd green period

Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE, OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **% [UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130
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Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHAZ~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT:
Intersection ID: 4 *¥** PNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.1 - MOVEMENT PHASE AND TIMING PARAMETERS

Mov Mowv EHA S K MAB T RATX Lost Tim Reqg.Mov.Time Eff. Grn
No. Typ First Green SEEInE L EITREIT e oo e bbbt R bk s
———————————————————————— fsiEs 2l e lisiE 2nd Lst  2nd
b T Qp P B Te ¥ @p: Ee GEREEGED. GER Grn GER - GER

South: South Approach

10 L NTE (G iy 6 6 I ROMERE 2 S OMi - 281 Sid

fliali==T @ JTe 6 12.0Min Sl

12" R (G 6 12.0Min Syl
East: East Approach

A U2 SR e E 2B 6 6 155 32.4 43 7L3)

Siglt B 6 152 43

6 R B: & 6 16752 43

North: North Approach

g (R 2N e € 6 6 = iilgss(0) lasFesl 87 Sl

BT, @ s 6 13- 3 31

9 R KIS 6 123503 31
West: West Approach

=5 = Un2) SR+ B B A 6 6 14.6 32547, 38 80

2k AR 6 14.8 38

Syael PN 6 14.8 38

Current Phase Sequence No.: 1

Input phase sequence: A B C

Ooutput phase sequence: A B C

H (under heading 'Pr') - "High" priority for green splits specified
for all coordinated movements

Movement Types: Under heading 'Op':
Ped Pedestrian L "Left" turns are opposed
Dum Dummy R "Right" turns are opposed
Und Undetected in both green periods LR "Left and Right" opposed
Unl Undetected in 1lst green period & "Constant"” saturation flow

Un2 Undetected in 2nd green period

Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 ***% UUNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130
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Table S.2 - MOVEMENT CAPACITY PARAMETERS

Mov Arv Satn Flow Flow Ratio Total Prac. Prac. Lane Deg.
No. FloW: s =s—s—co———at oo Cap.: Degs: Spare Util Satn
(veh lst 2nd st 2nd (veh Satn Cap.
/h) Grn Grn Grn Grn /h) xp (%) (%) %

South: South Approach

10 L 58 134521294, 0.038 0.042 384 0.90 496 EL{06 )= LSl

Bl T 69 1915 0.036 457 0:590 496 100% - BLHESI

52 R 18 500 0.036 i) 0., 90 496 10 =0l S
East: East Approach

4 L <k 445 13 0,069 0.182 1555 0.90 322 @0 02435

5L 375 Sa2 OF QTG 1760 0% 90 322 100E 02

6 R 34 483 0. 0F0 160 0.90 323 1005028

North: North Approach

7 L 53 33 961 ORIy el (O, 41C) 251 0.90 327 Q08 0219,
8 T 107 2128 0.050 B0, 0.90 327 QO @2k
PR 67 1332 0.050 318 0.90 27 L0 gkl
West: West Approach
118, 84 L2457 40 0,060 = 0512 401 0.90 82i9 L0E. - @210
2 403 6584 0.061 9255 90 2210 HOE R 052(0/9
3R 32 523 0.061 153 0590 330 RO 02109
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PREHAZ 1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **% [UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.3 - INTERSECTICN PARAMETERS

Crit App. Green Phases Adjusted Adjusted Required Required
Mov & Period ------ Lost Flow Grn Time Movement
Nei. Ehrh B e Time Ratio Ratio Time

Te N T 1st A © 6 - 143 0.192 3150

95 “NER c A 6 @5 050 0.056 133

Total il7 0.224 0.248 44.3

Cycle Time:

Minimum Maximum Practical Chosen

36 160 36 130

(Cycle time specified by the user)

Intersection Level of Service = D
Worst movement Level of Service = D
Average intersection delay (s) = 261
Largest average movement delay (s) = A58
Largest back of queue, 95% (m) = 03

Performance Index = 9902
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Degree of saturation (highest) = Q213
Practical Spare Capacity (lowest) = 322 %
Total vehicle capacity, all lanes (veh/h) = 6590
Total vehicle flow (veh/h) = 1333
Total person flow (pers/h) = 2000
Total vehicle delay (veh-h/h) = 13535
Total person delay (pers-h/h) = 20.02
Total effective vehicle stops (veh/h) - 894
Total effective person stops (pers/h) = 1341
Total vehicle travel (wveh-km/h) = 1389.0
Total cost ($/h) = 1.8320:.. 25
Total s Euel: {Ttkh) = 156.9
Total CO2 (kg/h) = G 01
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 *** UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130
Table S.4 - PHASE INFORMATION
Phase Change Green Displayed Grn+Intgrn
No. Time Start Green Seegs  Prep.
A 0 6 38 44 (0.338
B 44 50 43 Lol el
© 93 99 3 3= 105285
Current Phase Sequence No.: 1
Input phase sequence: A B C
Output phase sequence: A B C
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **% UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130
Table S.5 - MOVEMENT PERFORMANCE
Mowv Total Aver. Prop. Eff. Longest Queue Perf. Aver.
No. Delay Delay Queued Stop 95% BRack Index Speed
(veh-h/h) (sec) Rate (vehs) (m) (km/h)
Seuth: South Approach
ii0: T 0556 3620078 - 01569 4.8 Bl Selilil 18.4
LI EE O gl difr2 R a05, SelE— 0165 4.8 il 6032 158 L
ilE25 R @24l A2 i 058257 0569 4.6 30 170 678
East East Approach

Q528 2kl A0FST D w0l 1S /e
Sad2 SRl 07150 02164 8.5 52 25,66 27.4
0533 S0 e 0573 Bl

[ )RS, B-EE
o9 Bl I o



North: North Approach

West: West Approach

Fey Q.58 SICRER s D ST 70 43 897 2489
Be T 15 ds 42 he = 0085 02 e 44 8.04 24.6
IE R 8o Ao o 08 S0 2 44 520 24.0

il T, W56 8258 1 0.98 004 O% 2 ) 6.07 ]
2T 4.02 859 S0HS S 0ie 10.0 63 30.02 24.7
3R 0533 S Slle 0TS S S 96 61 2.40 23:8
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Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHAZ~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Entersection ID: 4 *%% UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130

Table 5.6 - INTERSECTION PERFORMANCE

Total ToEail  Aver. « IPEepE SR Perf. Aver.

Flow Delay Delay Queued Stop Index Speed
(veh/h) (veh-h/h) (sec) Rate (km/h)
South: South Approach

145 1:::54 382 00804 066 Lils 1:8.2
East: East Approach

442 4.01 Boa s RS 08 0P65 3023 TR
North: North Approach

27 2.68 A28 55000886 0593 18lE=2 6 24525
West: West Approach

51 9 Sl 3565 0928 0,66 38.49 24 .7
INTERSECTION:

E233 1135815 Sibrle 0= 90k = 05 61, 89512 2055
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1

PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 %% UNREGISTERED VERSION **=*
Fixed-Time Signals, Cycle Time = 130

Table S.7 - LANE PERFORMANCE

Effective Red and Arv

Green Thimes=i(seg) - Blow = Capss Deg. - «Aver.. - BLE.
Lane o e T e e (veh (veh Satn Delay Stop
No. No. R =Gl RZ G2 7o i) X (sec) Rate

Queue

95%

Back

SHiEE

~~~~~~~~~~~ Lane

South: South Approach
& T T 107 6 3) el 78515 05151 34:6 20, 67
1 it 2
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East: East Approach

iIE T T 45 28043 6 L i o6 01203 205 7 0565 a8 47
5 1 5

e T 2 8. 43 0 0 ES2e J2 0 2403 338  0.64 89 52

B TR Sletasiglaarile 0 0 1EA3ce 672 00 243 34557 10566 e Sili
6 g 3]

& LT T, 6 2 SIS Eeee 5150505 250 SO -0 S 0] 43
8 1 8

¢ TR Bl S0 EE 0 0 GRS e 2 A0 2. (LS5 5) e (B eiE] 2 44
9 2 8

West: West Approach

fiE 1T i S8 3ig 6 2 174 SRR 209 28 068 9.2 57/
2 1 It
21 Z QPEe 81 0 0 g Gatal ) 2 0e) S5 0565 L0 63
8 TR 292 818 0 0 168 801 0.209 SEESE 0 616 S 61
3 = 15}
Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHAZ2~1
PRINCE OF -SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 *** TNREGISTERED VERSION ***

FixXxed-Time Signals, Cycle Time = 130

Table 5.8 - LANE FLOW AND CAPACITY INFORMATION

Sakuratiieon -Elow: End. - Tot

Lan Mowv Arv Flow (veh/h) Lane Adj. Aver Aver Cap Cap Deg. Lane
No. Werss o~ e e e WidEh BasiiedsiE 2nd  (weh (veh - Satns WUk
Lief “Thimu' Rig  Tot (m) (tcu) (wveh) (veh) e ) X %

South: South Approach

i T, T (Bl 58 20 0 g S S0 2000 1L 7SS el O LS T (0) Tk ST la)g
ik

pE TR il 0 49 18 G R CO AT D) 0 (05 Alal 0]l Sl L 6)p)
12

East: East Approach

= LT 4, 33114 0= didp e A 50 o N 2 Ce 2 016IAT 0 075 698 201, 24035 00
5

Z 5 0= 52 0= S 525 3 IR G Al S 5] 0 O 2 0l 2 SRl

BF TR S ge 1809 34 1 43202 BN 2032 0 0672702188 S0
6

North: North Approach
1 e 575 53 63 (=ilaliees SR AAL PRIl B laahe . 207 0 5500 2HNEER R

West: West Approach
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151, T 15 84 90 Q=S4T 2 o0 2880 2763 w1 67 0F = S8BHI0R 2008500
2

2 2 @ DRl R o210 2989 28187 0 0 84S0 209 Hl0/0

8 TR 2y 0 1316 32 iiegs e 2896 2742 0 @ T BIOHSEOESAGOR I 00
5

Basic Saturation Flow in this table is adjusted for lane width, approach
grade, parking manoeuvres and number of buses stopping. Saturation flow
scale applies if specified.

Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **% UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table 5.9 - SIGNAL TIMING DIAGRAM

Displayed (Phase) Green Times

Phase A Phase B Phase C

6 50 99

Effective (Movement) Green Times

South: South Approach

Mov. 0 )

i I I i
GG, . . GGEGGEEGEGEEEGEEGEEEEEEGEEEGEEEGGEEEGGEGEGEGGGGGGGG. - . GGGGGGEEGEEEGGGEEE
EE G 96 102

Mov R

i i 1T T
B oo Pt el RS e e G e e L O B S R S e GGGGGGGGGEGGEGEGEGEE
3 102

Mow 12 ARy

I 1L I E
B s i h e B e e S P L s AR S e s ese et GGGGGGGGGGGGGEEG
3 102

East: East Approach

Mov. et (i)
i I ik i
GGGGGGEGGGEGEEGGEGGGEEGGEEGGEGG. « . . GGGGGGGEGGGEGGGEGEGGGGGEEGE. « . GGGEGEEEEGEEEEEEE



47 w53 96 102

Mowv SAE)

I I I L
........ I e ¢ ¢ (¢ [e[¢ [ele(eelelecicielelelelel el ele] e e

53 96

Mov 6 (R)

I I I i
............................. clelelelele/eielelele/elelelelelelele] el el

53 96

North: North Approach

Mowv. e ) :

I I i i
e cleicicielclielelele;eleielele/elejeleic[clelclelelelelelelelelelelelelclelelelelelelelelclc i eleleleleleleleielelelelelclele]
B 9 9% ¢ 102

Mowv. 8 (T)

I i i AL
o ot SR T e S R PR Tt Sl el e e GGGGGGGGGGGGGEE
& 102
Mov. 9= AR

I IF il 1E
EPR s s e e R N o Dol (OO OV TS SINAT S S e e GGGGGGGGGGGGGGE
3 102

West: West Approach
Mov. 1=T)

I I it I

cleameleic cicieieleeic/ele/elelelc/clcicipaNelclcic/eleleleie/eleleleleleleleleleleleieleleieleieclelelelele]elelelelelelelelele!
BE O 47 (SYC)

Mov. 2440
i I 1E i
o GGGGGGGGEGGEEGEEGEGEGEGEGEGE. v v v v i v e v e v e n s e, s e e e

9 477
Mov e (R)
i i il; i
..... GEEEEEEEEEEEEEEEEEGE A s S R e e

9 47
[--——m I T—————- T——-—m- I T-————— T—————m T—————- T-————- T—————- I--
0 153 26 39 D2 65 78 91 104 12 130
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Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PREHAZ-1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 **%* UNREGISTERED VERSIQON ***

Fixed-Time Signals, Cycle Time = 130

Table 5.10 - MOVEMENT CAPACITY AND PERFORMANCE SUMMARY

Mowv Mov Arv Totalk s ‘Laneibaq. : WEE. GiEn: Avert TEff: 95% Berf:
No. Typ Flow Eaps UErlLEdshen: Ao ——o=c Delay Stop Back of Index
(veh (veh lisit “2nd Rate Queue
/h) /h) (%) X GEN L GCER ~ (see) (veh)

South: South Approach

k@1, 58 384 100 A0S 87 =l 34.6 0.69 4.8 Bl

jIgls T, 69 457 IEOIIS (0 1L 5l 24l 4528 0563 4.8 6,32

2 R 18 151G SHO)0) (0 115 31 42.4 0.69 4.6 a6 /(o)
East East Approach

4T - (Un2) 53 LS55 0] =0 s 28 = @iE) 753 PRSI 7.3 VANE 2B

BT 35 160 L) 2l Sl L] 32.8 0.64 BiSD 25.66

6 R 34 160 QO - 2l | A S S gi- i 2.40

North: North Approach

T U2 53 251 RO @2 Bl =S 397 (OEGIS 7ol SO
BE-T, 107 507 1R 052160 31 42 105 a2 8.04
SR 67 318 @07 05 20 Bl A5 521084 2 By

West: West Approcach

T (w2 84 401 100 0.210 38 80 32580594 8.2 6.07
Zeall 403 1925 L0001 205209 38 35950164 10.0 30.02
3 R 32 53 100 0.209 38 A 0n 2 9.6 2.40

* Maximum degree of saturation, or critical green periods

Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 *%% UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.15 - CAPACITY AND LEVEL OF SERVICE (HCM STYLE)

Mov Mov Green Time Total Total Deg. Aver. LOS
No. Typ Ratio (g/C) Flow Cap. of Delay
———————————— (veh (veh Satn
1sE 2nd /h) /h) (v/c) (sec)
grn grn

South: South Approach

10 L 0669 :20.238 58 384 0,151k 34.6 C
i) T Q23 69 457 Q151 40.2 D
62 -R 0.238 18 119 0.15%1 42.4 D
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East: East Approach
QESL i lUm2) Qa3 Hl . <0 5577 33 1155 0. 243> 29 &
5 T ] 375 1760 OF2e S 3228 €
6 R O3S 34 160 O, 203 34.7 &

North: North Approach

ESls - (N2 A 6695 .0 2238 53 245l D Ll & D
BEVE O2258 140} 507 @ 24051 42 .1, D
9 R 0 =238 67 318 20 4555 D

229 1076 02104 42.5 D

West: West Approach

iE- T, (U2 02092 =0 65 84 401 0L 2810 828 @
2 0292 403 1925 0.209 8550 D
B R 05292 32 1115é) 0.209 STl D

Level of Service calculations are based on

average control delay including geometric delay (HCM criteria),

independent of the current delay definition used.

For the criteria, refer to the "Level of Service" topic in the

aaSIDRA OQutput Guide or the Output section of the on-line help.
*  Maximum v/c ratio, or critical green periods

Suphasarnrangsan-Prachayindee : Optimisation Cycle Time * PRCHA2~1
PRINCE OF SONGKHLA UNIVERSITY : CIVIL ENGINEERING DEPARTMENT
Intersection ID: 4 ***% JNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table D.0 - GEOMETRIC DELAY DATA

Negn Negn Negn Appr. Downstream
From To Radius Speed Dist. Dist. Distance
Approach Approach (m) (km/h)  (m) (m) (m)

South: South Approach

East 462 20 fes 1000 59
North S 34 i 1000 44
West 10 18 117 1000 49

East: East Approach

South 10 18 il 1000 20
North i3 20 L 1000 50
West S 32 18 ¢ 1000 39

North: North Approach
South S 22 157 1000 18
East 10 18 557 1000 59
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West: West Approach

South 13 20 11 1000 20
East 5 36 11 1000 50
North 10 18 1E0; 1000 49

Downstream distance is distance travelled from the stopline until exit
cruise speed is reached (includes negotiation distance). Acceleration
distance is weighted for light and heavy vehicles. The same distance
applies for both stopped and unstopped vehicles.

=~~~ End of aaSEDRE Qutputs —=-
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1.2 FUENAUUTNENTIITTIN-DUUADDISEY 1

Akcelik & Associates Pty Ltd - aaSIDRA 1.0.2
PSU - CIVIL ENGINEERING
VEERA DUANGSUWAN Registered User No.
Time and Date of Analysis il BM, - Bl Tam - 2002
Filename:
D: \TRANSPORT\ThsisRnSidra\RnSIDRA\RnSIDCadlac\ProgmCalCy\Cdlac200pt.QUT
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4
RUN INFORMATION
Variable cycle time run: "Optimum" cycle time = 130 s
* Basic Parameters:
Intersection Type: Signalised - Fixed Time
Driving on the left-hand side of the road
Input data specified in Metric units
Default Values File No. 1
Peak flow period (for performance): 30 minutes

Unit time (for volumes): 60 minutes (Total Flow Period)
Specified performance measure for "best" cycle time in variable run -
Delay

Delay definition: Control delay
Geometric delay included
Delay formula: aaSIDRA standard
Level of Service based on: Delay (HCM)
Queue definition: Back of queue, 95th Percentile
Progression (platooned arrival) Factors apply for some or all movements.
See Table D.5 for the factors used.

* No. of Main (Timing-Capacity) Iterations = 4
Comparison of last two iterations:

Difference in intersection degree of satn = 1.2 %
Difference in total vehicle capacity =005 %
Largest difference in eff. green times = 1 secs

(max. value for stopping = 2 secs)
Information on Previous Iteration:

Cycle Time = 130

Phage+sTime st -0 40, tasf5 <02

Critical Movements: 5, 8, 12, 1(2nd)

* If an "optimum" cycle time solution is adopted for actuated signal purposes
ensure that vehicle-actuated settings reflect this solution in real life.
Consider using the "sensitivity analysis" facility to optimise maximum
green settings for actuated signals.

One or more sets of variable run results have been omitted due to
unsettled results.

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLACZ2~1
PRINCE QOF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 **% UUNREGISTERED VERSION ***



DEFAULT PARAMETERS

Default values for some of the important general parameters:

(Default Values File: DEF01.SDF)

s Basic: saturatiecn £low: . 1950 teu/h
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This value applies to signalised intersections and priority and
continuous movements at roundabouts and unsignalised intersections.
Saturation flows (capacities) for all opposed movements at roundabouts
and sign-controlled intersections are estimated from a gap-acceptance

based model.

2. Through car equivalents for signalised intersections

I, B THROUGH REEGREE T

LV HV Lv HV LV HV
Normal 1,050 15800 S000E SG S0 SER0S 0 e 800
Restricted 112500 252510 e 2S00 2,250

3. Opposed turn parameters (Signalised intersection)

Flow

(Ciealie Fol.up Deps % BExit

Gap Hdway at End Opposing
Lefs BuBnss: 4.0 2.40 s 0
Rightstuens: 4.5 2,60 252, 0

4. Cruise speed= 60 km/h, Approach Distance= 500 m

5. Queue space per vehicle in metres
Light wehicles: 6.0 Heavy vehicles: 12.0

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU

PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT

Intersection ID: 4 *%¥% UNREGISTERED VERSICN ***
Fixed-Time Signals, Cycle Time = 130

* CDLACZ2~1

Table S.0 - TRAFFIC FLOW DATA (Flows in veh/hour as used by the program)

South: South Approach

s 135 0 0 0 0
2 0 0 T 8 0
3 0 0 0 0 36

) Syl 0 0 0 0
8 0 0 467 10 0
9 0 0 0 0 57

North: North Approach
10 ] 5 0 0 0
st 0 0 83 6 0
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West: West Approach

4 91 2 0 0 0 0 0.90 0.80

5 0 0 404 16 0 0 0.90 0.80

6 0 0 0 0 108 ) 0.90 0.80
Based on unit time = 60 minutes.

Flow Scale and Peak Hour Factor effects included in flow wvalues.

Suphasarnrangsan—-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *** UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.1 - MOVEMENT PHASE AND TIMING PARAMETERS

Mov Mov PoHED SRS AVENGUTSRERTE X Lost Tim Reqg.Mov.Time Eff. Grn
No. Typ First Green SecoREIGReen: —-oranT— 0 mraersrosEss e e e
———————————————————————— st “22nd. « list 2nd lst 2nd
Br = Fo=@pskBE Br-Ros@piPx Grn -Grn Grn Grn Grn Grn
South: South Approach
dl A D DT 5] 5 3863 25 98 22
Z it DL 5 15255 22
3R D A 5 leZed] 22
East East Approach
Fool . S (Un2pEoR. ¢ € 4B 5 5 14.7 44.7 30 90
8. T B @ 5 14.9 30
9 R 2B 5 14.9 30

North: North Approach

10 L (Unil)esCrmsah) B E 5 5 b2l 44.0 22 98
Te1ERgN G 51D) 5 LZ5E) 27
=2 R (G lD) 5 N2 e 22
West West Approach
4oL (Un2) B R B A 5 5 1655 41.4 36 84
5T A B 5 16.8 36
6 R * g B 5 16.8 36

Current Phase Sequence No.: 1
Input phase sequence: A B C D
Output phase sequence: 2 B C D

Movement Types: Under heading 'Op':
Ped Pedestrian L "Left" turns are opposed
Dum Dummy R "Right" turns are opposed
Und Undetected in both green periods LR "Left and Right" opposed
Unl Undetected in 1lst green period € "Constant" saturation flow

Un2 Undetected in 2nd green period
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Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *%* JNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.2 - MOVEMENT CAPACITY PARAMETERS

Mowv Arv Satn Flow Flow Ratio TofFal  “Brae:: BPrac. . Lane Deg.
No. llgwit imn = e e e e e Cap. Deg. Spare Util Satn
(veh 1st 2nd 1st 2nd (veh Satn Cap.
/h) Grn Grn Grn Grn /h) Xp (%) (%) X
South: South Approach
T 15315 463 546 Q23 SRS 441 0.90 194 L0080 3 0i6%
2 85 1648 0.052 279 (0] )] 195 1EQI0E =015 305
SE R 36 698 0, 052 118 0.90 195 @08 10305
East East Approach
T, Sk 704 13 D067 ©.275 L7l 0.90 203 RGO OIS 210
BT 477 6961 0.069 1606 0.90 2408 L)
9 R 58 846 0.069 195 0.90 203 Q@ =0 2]

North: North Approach

30" L, 76 1268 5l 0. 049 50270 253 0.90 200 100 H05300
Rl T 89 1750 0. 051 296 0.90 199 1L {0y (0] e l(ajk
2. R 80 Ihsi7ie) 0, O5i 266 0.90 199 1.0:0= 16} 80
West West Approach
4 L 93 1078 28 (...080 0.252 317 05,90 206 15005 0,294
Bram 480 5898 0.081 1633 0.90 206 100 0.294
6: R 139 1462 0.081 405 0.90 206 100 0.294
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU ¥ EDEACZ2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *** JNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.3 - INTERSECTION PARAMETERS

Crit App. Green Phases Adjusted Adjusted Required Required

Mov & Period —=———== Lost Flow Grn Time Movement
Ne = Turn Er+=Te Time Ratio Ratio . Time
6 WR A B 5 0.081 0.090 16.8
9 TR B C 5 0.069 0.076 14.9
25 NGR C D 5 0.051 05057 12053
iliie5s 2nd D A 5 05052 0057 1245
Total 20 0::2:52, 0.280 56105

Cycle Time:
Minimum Maximum Practical Chosen
44 200 44 130



(Variable cycle times: Program-determined)

Intersection Level of Service = D
Worst movement Level of Service = D
Average intersection delay (s) = 39.6
Largest average movement delay (s) - 53510
Largest back of queue, 95% (m) = 81
Performance Index = AL o2
Degree of saturation (highest) = 0.306

Practical Spare Capacity (lowest) = 194

Total vehicle capacity, all lanes (veh/h) = 5982
Total vehicle flow (veh/h) = 1779
Total person flow (pers/h) = 2669
Total vehicle delay (veh-h/h) = 19.58
Total person delay (pers-h/h) = 2837
Total effective vehicle stops (wveh/h) = 1LaLe)7/
Total effective person stops (pers/h) = 1795
Total vehicle travel (veh-km/h) = 1859.2
Total cost ($/h) = 1953.76
Total fuel (L/h) = 218.0
Tozail: Ce2Edlleg/hy = 543.38
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Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 **% UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130
Table S.4 - PHASE INFORMATION
Phase Change Green Displayed Grn+Intgrn
No. Time Start Green Secs Prop.
A 0 5 36 2l Gl sSihS)
B 41 46 30 S5 021619
€ 76 81 22 2 0208
D 108 108 22 20 02018
Current Phase Sequence No.: 1
Input phase sequence: A B C D
Output phase sequence: A B C D
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1

PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *%%* UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130

Table S.5 - MOVEMENT PERFORMANCE

Mowv Total  Aver.  Prop.  Effl: Longest Queue Perf.
No. Delay Delay Queued Stop 95% Back Index
(veh-h/h) (sec) Rate (vehs) (m)

South: South Approach
5 0.08 a2 D OBRE 03 %5 2 7568

Aver.
Speed
(km/h)
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DI gl 515 - (0iGEE (TS 8.4 27 8.85
IR (60501 Bk 25 20 SGER 8.4 27 3.79
East: East Approach
et 0555 SiSiEe IR 0T (0 7! @5 64 3585
gL 5.69 4729 080 065 ELL Sile 68 36.69
S B 0.72 44,090 ¢.0,80 0,73 10.8 68 4.54
North: North Approach
1§08 T .98 de-4 ~0.90  0.76 8.3 53 6.69
alakssyy il 272 41922 40910 Ol 83 53 7.89
2R 1e.108 580 05905 06 8.2 Al 75 37
West West Approach
4 L 0.93 35008 0820 S0 o 120 76 7.16
Sye Bl BBk 6 08B 0FS6E 15k 81 371818
6 R 1535 Al A0S e 0275 V2P56 80 9.54

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 **%* UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130
Table S.6 - INTERSECTION PERFORMANCE
Total Total: Aver. - Prep. - EfHf. Perf. Aver.
Flow Delay Delay Queued Stop Index Speed
(veh/h) (veh-h/h) (sec) Rate (km/h)
South South Approach
256 alEtsal 2525 - 0L R 053 2033 17558
East East Approach
586 6.98 4200 0 BIOSE Q56 45.06 23855
North North Approach
245 3= 31 49 65 02909 0574 205 20.0
West: West Approach
692 7. o Al 386 0L BRI @R T 54.59 23.0
INTERSECTION:
77 O 19.58 3906 0_#828 Sl aLdlal C57) 21.8
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1

PRINCE OF SONGKHLA UNIVERSITY ENGINEERING DEPARTMENT
Intersection ID: 4 *%* [UNREGISTERED VERSIQON ***

Fixed-Time Signals, Cycle Time = 130
Table S.7 - LANE PERFORMANCE
Effective Red and Arv
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Green Times (sec) Flow Cap Deg. Aver. Eff. 95% Back Shrt
Lane Malp, -« = s o (veh (fveh: s Satn Delay: Step SaSsrewamas Lane
No. No. Rl Gl R2 G2 JdEy ) X (sec) Rate (vehs) (m) (m)

South: South Approach

il I 1L Spie O 5 135 - 442 0,306 222 034 0.5 2
2 il i

2 TR 2o nOiBis 22 0 0 12155 3970305 S50, il 8.4 2l
3 2 2

East: East Approach

L i T e Sl 5 il 197 - (66R 0..297 SiCs S0 BI85 64
8 il 5

2. 8 00 30 0 0 1918 G66610,297 ABIEGE 668 HlkE il 68

gE TR giar L0030 0 0 191 644 0.297 Ao ARG EE 08 68
9 3 5

North: North Approach

AL 105 MO 227 5) 3 1E2/88 ARG O S [l AG A 07/ g8 5)5]
3 1 8

2 TR e UG = 2 0 0 1Ll 20). 0l S0l 53 0 0L 7S 8.2 Sl
12 2 8

West: West Approach

fie 1T 4, g =86 S 1 232 790 0.294 BISEOR SO0 028 76
5 1 ILT:
P T 5 gd= +36 0 0 236 802 0.294 SiCk Al sl GC I L Sl 81
3 TR BrEei9dr 86 0 0 224 9630 294 AOEFE 0 52 e 80
6 3 ]S
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLACZ2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *%% UUNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.8 - LANE FLOW AND CAPACITY INFORMATION

Saturation Flow End Tot

Lan Mov Arv Flow (veh/h) Lane Adj. Aver Bver Cap Cap Deg. Lane
No. N s e e e e Width Basic 1lst 2nd (veh (veh Satn Util
Lef Thru = Rigs Tot (m) (tcu) (veh) (veh) /h) /h) X %

South: South Approach

i T L LTS 0 05 1858 8002465 bilse 23318 Di 442110306 - 1.00
2

P TR 2y 0 85 36 2 3R00r S2Ue5 2345 0 0 397 0305 100
3

East: East Approach
i T, T 7, il 846 0F 509 =2 60 E-2181016 0 28810) “1:259 0% & 668 H0I29E = 00

8 D 198 OF - O88s 09 5805 P10 Dd D881 0 0 666 0,297 100
8 TR 8, 0 133 58 - 191 L 28022099 D8 97 0 0 K44 0297 100
9



North: North Approach

e T T 10, 76 i g dZ8 2,850 2445
1

2 TR, el 0 37 BiOF = T2 S8 02445
2

22

2305

105

West: West Approach

e LT 4, 93 139 (S282% 2608 12896
5

2 5 0 =236 B 286 3500 2958

Bt TR “ G059 22l Si00SE2058
6

2786

2895
2255

Basic Saturation Flow in this table is adjusted for lane width, approach
grade, parking manoeuvres and number of buses stopping.

scale applies if specified.

Saturation flow

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 **x* UNREGISTERED VERSION ***
Fixed-Time Signals, Cycle Time = 130
Table S.9 - SIGNAL TIMING DIAGRAM
Displayed (Phase) Green Times
Phase A Phase B Phase C Phase D
0 411 76 103 130
e s e e v e e s A e e 1
.. . GGGGGGGGGGGGGGGEGGE. . . . GGGGGEGGEEGEEEEEE. .« . - . GGGGGGGGGG. . . . GGGGGGGGGEE.
5 46 81 108
Effective (Movement) Green Times
South: South Approach
Mov. dk2E (AED)
I ik I AL I
GG. . GGEGGGGGGGGGGGGGEEGEGEGEGEEEGEGEGEGEGGEEGEGGGGGEGGEGEEEEEEG. - - GGGGGEEGGGEEE
858 1:0i6 1614
Mov 2
I iJi i[E Ik I
EIRER e aE he E  o  de i e o e S aiie i e e e Tevleltelis oile GGGGGGGGGG
3 SEiLk
Mowv SR
i E I AL I
T o o e G e e S e S G L I L e e e GGGGGGGGGG
3 bl



FEast: East Approach

Mov. o il

1 i i i 1

Icleleleleleleleleleleleleicicicicic clecc e cM elelclelclelelelelelelelclelclcNeleclelelelelelelelelelelelcieleic e eleieleleiele]
44 49 79 84

Mov 8 (T)

1L il 1k 17 1%

.......................... CECEEECEEEEEEEEE T s v s sr e v v s s vl ooy
49 79

Mov. 9 (R)

I I T 1E i

.......................... EEECEEEEEEEEEEGE M= mr sr i i S S e S
49 79

North: North Approach

Mov. O )

I I Ak I I

GGGGGGGGEEGEGEEGEEEGEEEEEEGEEEEEEGGGEGGGEGEGEGEEE . - GGGGGGGGGGEE. - . GGGGEGEEEEEE

79 84 1Lkl

Mov. STy

I T 18 i; I

........................................ . GEEGEEEEEEE T e S e
84 106

Mov 12 (R)

I I q I I

............... S PR AR SR s e e GEEGEEEEEEE ST s e e
84 106

West: West Approach

Mov. 4 (L)

I L ir e T

GG. . GGGGGGCGGGGGEGGGGGEG . . GGGGGEGEGEEGEGGEEEEEEEEGEEEGEEGEEEEEGEEEEEEEEEEEEE
89 44 49

Mov. 5 S(ER)
I I I il il
N clelelelelelelelel elelelele] el el e] el c U e e SR R S
8 44
Mov. 6 (R)
i I if it il
B CECECECEGEEEEEE e i s 5 oo see e sie slinars e o 5 eberers o atelialie) oo Ren oo iote
8 44
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0 k3 26 39 52 65 78 91 104 ILIL ) 130
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Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *%* UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table 5.10 - MOVEMENT CAPACITY AND PERFORMANCE SUMMARY

Mov Mov Arv Tetal Lawne. . Deg. s BElC Gln. Avels «Rif. 95% Perf.
No. Typ Flow Cap. Util Satn ----———-—- Delay Stop Back of Index
(veh (veh IisitE s 2ined Rate Queue
/h) /h) (%) X Grn Gra (sec) (veh)

South: South Approach

6T, EELS) 441 100 0. 306k « 98 2 22 0034 Q5 7.68
2T 85 279 T00E 03015 22 BilEsb 0TS 8.4 B 85
3. R 36 118 LOOE - 0305 22 Galbe 5 s 75 8.4 S 1)
East: East Approach
TR QU2 51 17/t L0 02607 30 90 39.9 0.74 @5 3.83
BEA 477 1606 QOB O2I0% 30 42.9 0.65 R HlE 36.69
9 R 58 195 OI0 0200 S)(0) 44.9 0.73 10.8 4,54
North: North Approach
807 o (U D) 76 253 ;0055 05 3010 22 98 46.4 0.76 8.3 6.69
TlaEE 89 296 100 0.301 22 49,2 0,71 B3 2289
2R 80 266 L0010 801 22* 5304076 B2 THseEl)
West West Approach
4 L (Un2) 93 3.7 100 0.294 36 84 355940196 162253 il
5T 480 1633 11000 - 294 36 38.6 0.68 130l 37..88
6 R 19 405 100 0.294 36* 4058 0SS 52456 9.54
*  Maximum degree of saturation, or critical green periods
Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU = EDLAGZA
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *** UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table S.15 - CAPACITY AND LEVEL OF SERVICE (HCM STYLE)

Mov Mov Green Time Total Total Deg. Aver. LOS
No. Typ Ratio (g/C) Flow Cap. of Delay
———————————— (veh (veh Satn
1st 2nd /h) /h) (v/c) (sec)

South: South Approach

il 05754 0. 169 135 441 03062 B, A
Zell 051569 85 279 0.305 HilD D
3R 05169 36 118 0..305 SilS D



256 838

East: East Approach
7 Lp (W20 2800 692 Silt Tl
8 T 0231 477 1606
9 R Q235 58 195
586 1973

North: North Approach

RO ST (TR 0 50698 0L T 54 76 253
A= 0.169 89 296
E2 R Q60 80 266
245 815

West: West Approach
Aol R 20 02T 0 6416 93 SHLT)
B (B ZATET) 480 1633
6 R @ 2> 1535 405
692 2355
ALL VEHICLES: i RC) 5982
INTERSECTION: 1779 5982

0.297 3959
0.297 42.9
0.297 44.9
B 2195 429
0.300 46.4

53130
0.301 49.6
0.294 SISEO
0.294 38.6
0.294 40.7

Level of Service calculations are based on

average control delay including geometric delay

independent of the current delay definition used.
For the criteria,

refer to the "Level of Service" topic in the
aaSIDRA Output Guide or the Output section of the on-line help.
*  Maximum v/c ratio,

or critical green periods

(HEM: criterial ,
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Suphasarnrangsan-Khlong Rainl Intersection

PRINCE OF SONGKHLA UNIVERSITY :

Intersection ID:

4

ENGINEERING
**% UNREGISTERED

Table S.21 - VARIABLE CYCLE TIME RESULTS

Performance
Measure

Degree of Satn

Average Delay

Stop Rate

Max. Queue for
Any Movement

Perf. Index

Cost

Performance
Measure

Smallest Cycle
Value Time
0.288 200

39.6 130
0.63 190
9 Sl 130
141.9 130

1953.8 130

Largest Cycle
Value ° Time

: Adjust PCU
DEPARTMENT
VERSION ***

* CDLAC2~1
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Total Vehicle Cap. Sl 5, 200
Prac. Spare Cap. il 200

If an "optimum" cycle time solution is adopted for actuated signal purposes
ensure that vehicle-actuated settings reflect this solution in real life.
Consider using the "sensitivity analysis" facility to optimise maximum
green settings for actuated signals.

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CDLAC2~1
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 **% UNREGISTERED VERSION ***

Fixed-Time Signals, Cycle Time = 130

Table D.0 - GEOMETRIC DELAY DATA

Negn Negn Negn Appr. Downstream
From To Radius Speed Dist. Dist. Distance
Approach Approach (m) (km/h) (m) (m) (m)

South: South Approach

East 13722 20 1) 1000 56
North S 30 253 1000 35
West 10 18 16 1000 55

East: East Approach

South 10 18 ikl 1000 38
North 12 20 ! 1000 39
West S 315 I 1000 46

North: North Approach

South S 30 157 1000 35
East 10 18 1L 1000 57}
West i1y 20 i/ 1000 54

West: West Approach

South 12 20 1031 1000 39
East S 35 1Ll 1000 47
North 10 18 i 1000 38

Downstream distance is distance travelled from the stopline until exit
cruise speed is reached (includes negotiation distance). Acceleration
distance is weighted for light and heavy vehicles. The same distance
applies for both stopped and unstopped vehicles.

Suphasarnrangsan-Khlong Rainl Intersection : Adjust PCU * CEDIRACZ~
PRINCE OF SONGKHLA UNIVERSITY : ENGINEERING DEPARTMENT
Intersection ID: 4 *%% UUNREGISTERED VERSION **=*

Table V.21 - INTERSECTION SUMMARY FOR VARIABLE CYCLE TIME



Cycle

Time
(sec)
130
ES0
160
7.0
180
190
200

Total
Veh.
Capi.
5982
6035
6093
8025
8103
8152
BESS

Intersn
Deg. of

Satn
0.306
0.303
0.304
B: 302
0300
0.289
0.288

Prac.
Spare
Cdp:

194
197
1956
198
200
211
2127

Aver.
Delay
(sec)
39.6
45.6
48.
46.
48.
Sils
Syl

O N W

Stop
Rate

(o= o lelelo o]

61/
.68
.68
163
463
.63
=03

Longest Perf. Cost
Queue Index Total
(veh) $/h

il 1419 - 1958M8
11715 ) 1525 5: ~2\006%
15555 157 .4 204552
1559 1554 - 208054
16.5 159, 1 2058n2
e3 163y, 5 2077219
e840 1068 245 o 2Bl
omitted due to

One or more sets of variable run results have been
unsettled results.

=== End of aaSEDRL QUtpUt: ===

10



1l

User:

West Approach

|
|
|

ach

419

b

|
I
I

P3SU - q&#ﬁ%HEQEI"EE“I“G

GEOMETRY

South Approach

East fpproach

aaTraffic SIDGRA
File: CDLAC-2
Esc—-Close Hindow

s o A r 4 -~
ﬂTW‘]Jigﬂﬂ‘U 9.5 ANHUSITVIAUAVDITUINDUUFNATTIAIIA-DUUATNDILIYVU 1

User:
orth Approadh
53.0
(D> D>
49.2
D>
35,9
(D>
d
b a6
s
= <D>
n-"
Q
& ani7
-
" D>
i}
=3

46 .4

42.9

(D>

PSU - CIVIL ENGINEERING

d
o
44.9 d
D> Q
Q
p S
[P S
0
¥ u
w
39.9
D>

DELAY & LOS

¥

Average Delay

Cycle

Tine = 130

s 23.3 (&
E 42.9 (D)
N 49.6 (D)
2] 38.6 (D>
VEH 39.6 (D)
PED

INT 39.6 (D)
Legend

25.0 Average (secs)
(AY Level of Service

aaTraffic GOSID
File: CDLAC2™1

Fl-Help
Esc—-Close Hindow

MwilsEneu ¥.6 ANENAeAY (3117) LA TEAUMIVINMINILYN



User PSU - CIUIL ENGINEERING
rth ﬁppro
(51)
(53)
12.3
(76>
[}
i S a
oI ¥ 10.8 E
Y (81>
g‘ﬂ (68> §
.6 ‘t
5 t:O) 11.1 4
———
H (68) o
-9 w
10.5
(64>
(2?)
(2)
outh npproa h

QUEUES

¥

95% Back of Queue

Cucle
Tine = 130

s 8.4
E 11.1
N 8.3
H 13.1
UEH 13.1
PED

Legend

9.0 Uehicles

(60> Lenath (netres)

(#) Density for
continuous nowv.

aaTraffic GOSID
File: CDLAC2™1

Fi1-Help
Esc-Close Hindow

o [y = [ d
AMNUIZNBY 9.7 ANULINIIN (W) “UB\‘]’fﬂ!ﬂﬂﬂuufjﬂff'l‘i‘iﬂﬁiiﬂ—ﬂuuﬂﬁ@dﬁﬂu 1

PHASE SEQUENCE

File: CDLAC-2 Sequence No.: 1
A B B
'Jl 10 }Jl 10 12{] lL'm
it i 2 %
——.;'g 2 = e g 2h
g = o
7 7 7
Al e e
D
JJ 10
3
s
=
o
=
= 7
b

Press {Esc?> to close window

112

s 7 o { o d
amilszney 4.8 jUuvuiemedaann i 4 Sazvesfusnouusnassed-ouunaoafou 1



AANHIN A

voialulnsneulnsamesuazllsunsumvnndaanally

A.1 nain
-7} =1 ] d’l’ 9 g/ o
ruumuauda e Iesesinnuenaisdszian ud laougundieg lsuesa lulns

4 o 2 a AN Y 4
aou Insamesuiniugumshinua i dyana Iesesi 1ddou Tlsunsueenuuull

=1 o L] ar x:&'l ¥ e’: o 9/ L = a oA
uazfioenilseneunaseieilsenauiuie Idszuutiuansoinau ldeaalalse dnsnmw

f.1.1 vasa lulnsnoulnsaaes ( Controllers board )

vosalulasaouInsames ju CP-ATIS0 ¥p9UTEN ETT cﬁﬂﬁﬁﬂymzﬂmﬁnﬁﬁﬁaff
vedafivuin 21 x 18.5 wudwas 1i@ea1993 DC 5 Taad Yszneudau CPU 280180
CMOS/RUN 9.216 MHz-8K 32K RAM ON BOARD 8K (6264) Lt Q1 & il 32K/64K EPROM
MONITOR 182 92 BIT I/O 8255 PORT 34 PIN ETx4 424 (nW1)5znou A.1)

f AINBUNA / 1WA
Gt =1 Yy A 4 s ‘ﬂ
aouInsameiuesa CP-ATI80 flvz 14 10d 8255 FuTlunesadoyauuuvui i
| rw A 1 4 = = g s o Y A a
AuFeuADTUUNA uazdueiyaven Tnell lod 8255 Nienun 4 @2 iminsuduna
o v I'd = ar v o Ay
2 duazdaeinadn 2 @1 msaaugu 8255 Tnsdesfidesmsuaaswa 1 luueamsa

SU'ENWE]{WIJEN 8255 ﬁ’)‘ﬁg}'@ﬁﬂ'ﬁ

113



114

awlsznou a.l ua%"lﬂmmuimmaﬁ CP-AT180

TIRE http://www.ett.co.th/product/02A06.html



115

v Yo 8255 511 lodn5 40 91 185un1seenuuvynie Mdewesald lulas T siwa

9
o o =1 w
o 18 3 wosa Iaedl Inssadwiugmuaasnenmwilszney a.2

AsEne A2 ueuRe laseadeues lod 8255

i : naufuazmsszgnd lulns T smmaes Z-80, 2543

~ ] 1 Jd 4
M3 BENNDIAVDT 8255 (NWLTLNDU A.3) WEHANDIAAIL ) 11 WDTA A WOTA B LAL
4 4 1 = ! d 1 A o a o ~
weia C Iﬂﬂ“ﬂﬂiﬁ C LLEJﬂE]E]ﬂLﬂ‘H 2 gIUAD WOTA C D1GUITUIU 4 UA LASHNDTA C UUN

=) A o o e 9}3 d Aa 4 o
WIAHAD “WE]iﬂﬂﬂWﬂ?ﬂLﬂuqﬂﬂ\‘iWEﬁﬂBuﬂﬁLLﬁZWﬂiﬁLﬂ'mwﬁ

Pag [ p-y '::‘j PA,
Ay [ ) e

| ?_A_G E % Py

| RO [& W WH
&5 [E] 7] RESET
ono [T 5] D

Ay [ [ 0
A o
Gy [S 1] 03
82554

PCq g % 9, |
Pee B ] D
PC, [ 7] Dg
Peq [ ] 0,
PCy [ 2] Voo
PCy E ;1] P,
ey ] P8y
P8y GE (] Pag
8, 1 P,
Pa; FBq

AUsEnoU A3 LHUAINS dnaved lod 8255

i : nguuazmatlszung lulas Tuswemmes Z-80, 2543



116

mutlszneu a.3 WuuwuiemsSanevesled 8255 maiemvesces e lddyaio

auauanTulas Tswmaesuatugumsiien Taglylas Tdswmaeswdeidanly

Tdsunsumsiianu niedmuazuunvemeialdifluunaniewviyald daums

uaaana 151vzudaana lneld LED fingduuudiuvasaldesies 13 (awisznon 59
’ = o o 9 3 ::’ d'. =)

ylagvana LED uaazvaensziivamaviiy Miamwgl deilivennuazainlumsion

Tasunsu

v s w ar 4 4
AITaevnea LED fnzﬁaﬂymxmmwﬂizﬂau 7.4 !.Wi'l?,Ll‘ix‘lﬂuﬁﬂi’)ﬂﬁl']ﬂhlﬂik’]’ﬂi

=y 4 s o d Y g [-] .
ULN2803 %zrﬂuauL'mﬁma{ﬂuﬁmvapmﬁmmn 8255 muum‘sm\ﬂu'ﬁuﬂmmn Active

o 9 2 a o v Y ; w o
Low Ua9 UM UIUA 3.3 ﬂiﬁiﬂﬂﬂﬂﬂﬁluﬂﬂlﬁﬁﬂl\lﬂﬂ LED ﬁ]'lﬂulﬂlﬂﬂﬂﬁ\ﬂﬂu 24 T'Jﬂﬂ

From driver 33k\°hm

N\ —

ANUIENU A.4 DPEMSNITABYIADA LED

Tumsiihdeyamen 8255 Tuuanswail LED 15192 A uddy (driver) Honou 1nuAIvLA
¥
a 1 1 L] r A i o .
i aevimsuendiusznindauneu Insafuewine dsazdrelesdudiunouinsadae
mieduRamsdasesnieinnuAatnamedueina dalasneswiiannuidenenon

9 o 1y 1 k4
l.m’mﬂﬁ"luu HOABD N ﬁ]i‘ﬂ']\?{ﬂ’luﬂﬂu}ﬂiﬂ



[ 7

' v ¥
&' lasesn 1954105 ULN 2803 sbit 50V 500mA i1y lasnedn ludeald Inidee du

d a o o s A A =  ar
llﬂl')f]i‘iﬁlﬂﬂunﬂ'ilﬂ@i ‘:Iﬁili"lf.lﬂzmﬂﬂ"llﬂ3%11@%ﬂ0ﬂ7ﬂﬂ5$ﬂaﬂ f.5

The VDD pin is the common cathod of the eight intergrated protection diode

(

I e
L S el L (0

NP 17" /Y1
A2 =3 16™= /Y2
A3 =4 15m= [y3
A4 -4'5 14%= [v4
A5 =g 13%™= /y5
A6 j? 12™= 1yg
A7 ==g 11" y7
GND =g ﬂ- VDD

A5ENoU A.5 LNUAINITIAYT 1% ULN 2803

37« http://www.doc.ic.ac.uk/~ih/doc/stepper/controls/2803.html

1 X ar q; L H o ar 1] o
Taglundesnruquilus i Iwifoulunlasned Mi U4 LED uazdeseniiuneda
4 [ Y ] a " T =t A =) 1 s
o 1ine Wiy 24 Taad  dauvesmaduna naesniugu Inesiesflezfidiunlddadedy
A N d:l Yaor Y A o A 9/ 4 ] o
wSesidie 135 udoya Tusunsuiiimsulasiiunesesudadlouunimissnnuitvesly

TnsaouInsames lundesniugy



L = s é a A
a.2.1 TdsunsumugudmanadivuuduenoungamsNassa-aunlszneva

/* 1151073 main3.c §MTVVOTA CP-AT-180 */
#include "Traffic3.inc"

#include "Start3.c"

#include "3Er.c"

#include "3Phase.c"

AtDo()
{ ResetWDT();
switch ( (~(inport (0xe1)) & 0x50 ))
{
case (0x10): auto(); break;
case (0x40): manul(); break;
default : ER();

auto()

5o o SeenlWidenluudasd i Sumiae 1100 5wd +/
phasel = 3800;
phase2 = 4300;
phase3 = 3100;

while(1)
{
if{CheckTime(0x0000, 0x0600))

{
ER(); break;

118



else if{CheckTime(0x0600, 0x2200))
{ if{ (~(inport (0xe1)) & 0x80 ) == 0x80 ) week();
if{ (~(inport (Oxel)) & 0x02 ) == 0x02 )
{ if (x==1) start();

Xx=2;

AAILQ);
if( (~(inport (Oxel)) & 0x40) = 0x40 ) break;

AA2();
if( (~(inport (0xe1)) & 0x40) == 0x40 ) break;

AA3();

break;

ER3(); break;

}
else if(Check Time(0x2200, 0x2400))

{

ER(); break;
3
else break;
}

}
manul()
{

phasel = 3500;

phase2 = 4500;

phase3 = 3000;

if( (~(inport (Oxel)) & 0x02 ) == 0x02 )



{
switch ( (~(inport (0xe0)) & Oxaa ))
{
case (0x02): AA1(); break;
case (0x08): AA2(); break;
case (0x20): AA3(); break;
default : A1();
}
}
else A1();
}
week()
{

switch ( (~(inport (0xa7)) & 0x07 ))

{ case (0x01): weekend(); break;
case (0x02): worktime(); break;
case (0x03): worktime(); break;
case (0x04): worktime(); break;
case (0x05): worktime(); break;
case (0x06): worktime(); break;
case (0x07): weekend(); break;

weekend()

{
iflCheckTime(0x0730,0x0830))

{
phasel = 3800;
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phase2 = 4300;
phase3 = 3100;

else if(CheckTime(0x1730,0x1830))
{
phasel = 3800;
phase2 = 4300;
phase3 = 3100;

worktime()
{
if(Check Time(0x0730,0x0900))
{
phasel = 3800;
phase2 = 4300;
phase3 = 3100;

}
else if(CheckTime(0x1630,0x1830))

{
phasel =3800;
phase2 = 4300;
phase3 = 3100;

¥
/& T)sunsy Traffic3.inc SIMIVVDSA CP-AT-180 */

#define MAX INPUT 20
#define MAX OUTPUT 48

#define MAX RELAY 48



#define MAX COUNTER 48

#define MAX_TIMER

fidefine PA1  Oxe0
#define PB1  Oxel
#define PC1  Oxe2
#define CTRL1 Oxe3

#define PA2  Oxcd
#define PB2  Oxe5
#define PC2  Oxeb

#define CTRL2 Oxe7

#define PA3  Oxe8
#define PB3  Oxe9
#define PC3  Oxea
#define CTRL3 Oxeb

#define PA4  Oxec
#define PB4  Oxed
#define PC4  Oxee

#define CTRL4 Oxef

#define OUTPUT 0x80 /* all ports are output ports */

int  month_date, hour_minute, second, old_second, old hr min;

main()

{
/* set up MMU */

122



outport(0x3a, Oxfe);
outport(0x38, 0x08);
outport(0x39, 0x08);

/* init. outports */
outport(CTRL2, OUTPUT);
outport(CTRL4, OUTPUT);

It‘ *
outport(STAT1, 0x00);
*f

second = old_second;

start();

for (;3)
{
AtDo();
}

} /* main() */

CIrAll()
{

Nt

for (j = 0; j < MAX_OUTPUT; j++)

outpin(j, 0); /* clear all outputs */

} /* CIrAllQ) */
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Delay(n)
Tl S 1 =
1

int old second, cnt;

second = inport(0xal);

for (cnt = 0, old_second = second; n > cnt;)

{

getelk();
e/

second = inport(0xal);

if (second != old_second)

{

cnt++;

old second = second;

h
} /* Delay(n) */

Check Time(start, end)
int  start, end;
t

getclk();

if ((hour_minute >= start) && (hour_minute < end))
return(1);

else



return(0);

} /* CheckTime(start, end) */

struct output_t

{
char adr;

char pos;

} output_tab[48] =

PA2, 1,
PA2, 3,
PA2, 5,
PA2,7,
PB2, 1,
PB2, 3,
PB2, 5,
PB2, 7,
PB2, 6,
PB2, 4,
PB2, 2,
PB2, 0,
PA2, 6,
PA2, 4,
PA2,2,
PA2, 0,

PA4, 1,
PA4, 3,

PA4, 5,

AL
FE02 )
/* 03 */
/* 04 */
P05/
JHA6 %Y
el
[ENE S
i i
/* 10 */
A 1k e
(IS
T
ket i
]
G

sl TR
[EAlR

(e
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PA4,7,
PB4, 1,
PB4, 3,
PB4, 5,
PB4,7,
PB4, 6,
PB4, 4,
PB4, 2,
PB4, 0,
PA4, 6,
PA4, 4,
PA4,2,

PA4, 0,

PC4, 0,
PC4,2,
PC4, 4,
PC4, 6,
PC4, 0,
PC4,2,
PC4, 4,
PC4, 6,
PC4, 1,
PC4, 3,
PC4, 5,
PC4,7,
PC4, 1,
PC4, 3,
PC4, 5,

PC4,7,

AE2E)
Al
RPN
(23R
P 2]
eSS
263
T
=28
i)l
=30
3L
% 30

i
/* 34 %/
s S
e i
1B
[
T80
/* 40 */
/* 41 %
et 7k
/* 43 */
/* 44 */
/* 45 */
/* 46 */
124

/* 48 */
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char mask0[8] = { Oxfe, Oxfd, Oxfb, 0xf7, Oxef, Oxdf, Oxbf, 0x7f };
char mask1[8] = { 0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80 };

outpin(n, v)
ISRV
{

char j;

j = inport(output_tab[n].adr) & maskO[output_tab[n].pos];

if (v)
outport(output_tab[n].adr, j | mask1[output_tab[n].pos]);
clse
outport(output_tab[n].adr, j);
+ /* outpin(n, v) */

/* read RTC to month_date, hour_minute, and second */
getclk()
{
/* call getclk assembly subroutine */
#asm

push af

push be

push de

push hil

1d a,0aah

rst  10h

20



ld (month date), hi
ld (hour minute), bc
1d (second), de

pop hl
pop de
pop bc
pop af
#endasm

3 /* getclk() */

SetPattern(n)

1
outpin(n);

} /* SetPattern(n) */

ResetWDT()
{
outport(0xf0, inport(0xf0) & 0xf7);  /* reset WDT */
outport(0xf0, inport(0xf0) | 0x08);  /* reset WDT */
} /* ResetWDT() */

/% V1l5un53 Start3.c SINSVVDIA CP-AT-180 */

start1()

{
outpin(1, 0);
outpin(10, 0);
outpin(17, 0);

outpin(24, 0);
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outpin(5, 0);
outpin(2, 0);
outpin(4, 0);
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(15, 0);
outpin(16, 0);
outpin(19, 0);
outpin(21, 0);
outpin(23, 0);
outpin(26, 0);
outpin(0);
outpin(3);
outpin(6);
outpin(7);
outpin(9);
outpin(12);
outpin(14);
outpin(18);
outpin(20);
outpin(22);
outpin(25);
outpin(27);

start2()

{
CIrAll();



start()

{

}

start1();
Delay(100);
start2();
Delay(100);
start1();
Delay(100);
start2();
Delay(100);
start1();
Delay(100);
start2();

Delay(100);

7+ 15133 3Er.c S1H5UVD5A CP-AT-180 */

3Er()

{

x=1;
ifl (~(inport (Oxel)) & 0x01) = 0x01) ER3();
else ER1();

Delay(100);
ER2();
Delay(100);
}
ER1()
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iliSi]

CIrAll();
outpin(1);
outpin(10);
outpin(17);
outpin(24);

}

ER2()

{

ClIrAll();

}

ER3()

!
CIrAll();
outpin(1);
outpin(9);
outpin(17);
outpin(25);

}

/+ Talsunsy 3Phase.c MINFUVDIA CP-AT-180 */

A10

{
outpin(1, 0);
outpin(10, 0);
outpin(17, 0);
outpin(24, 0);

outpin(5, 0);
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outpin(2, 0);
outpin(4, 0);
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(15, 0);
outpin(16, 0);
outpin(19,0);
outpin(21, 0);
outpin(23, 0);
outpin(26,0);
outpin(0);
outpin(3);
outpin(6);
outpin(7);
outpin(9);
outpin(12);
outpin(14);
outpin(18);
outpin(20);
outpin(22);
outpin(25);
outpin(27);

A2()

outpin(0, 0);

outpin(3, 0);
outpin(6, 0);
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outpin(2);
outpin(4);
outpin(5);

3

A3()

{
outpin(2, 0);
outpin(4, 0);
outpin(5, 0);

}

A4()

{
outpin(2, 0);
outpin(4, 0);
outpin(5, 0);
outpin(1);

b

AS()

{
outpin(14, 0);
outpin(18, 0);
outpin(20, 0);
outpin(15);
outpin(16);
outpin(19);



A6()

{
outpin(15, 0);
outpin(16, 0);
outpin(19, 0);

A70

P,

outpin(15, 0);
outpin(16, 0);
outpin(19, 0);

outpin(17);

A8()

outpin(7, 0);
outpin(9, 0);
outpin(12, 0);
outpin(22, 0);
outpin(25, 0);
outpin(27, 0);
outpin(21);
outpin(23);
outpin(26);
outpin(8);
outpin(11);

outpin(13);

134



}

AS()

{
outpin(8, 0);
outpin(11, 0);
outpin(13, 0):
outpin(21, 0);
outpin(23, 0);
outpin(26, 0);

b

A100)

{
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(10);
outpin(21, 0):
outpin(23, 0);
outpin(26, 0);
outpin(24);

}

AAL()

{
ALQ;
Delay(200);
A2();

Delay(phasel);
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while(1)
{
if{ (~(inport (0xel)) & 0x40 ) != 0x40 ) break;
Delay(500);
if{ (~(inport (0xe0)) & 0x02 ) != 0x02 ) break;

A3();
Delay(100);
A2();
Delay(100);
A3();
Delay(100);
A2();
Delay(100) ;
A3();
Delay(100);
A2();
Delay(100);
A3();
Delay(100);
A20);
Delay(100);
A4();
Delay(400);

AA2()
{
A1();

Delay(200);
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A5();
Delay(phase2);
while(1)
{
if( (~(inport (0xel)) & 0x40 ) != 0x40 ) break;
Delay(500);
if( (~(inport (0xe0)) & 0x08 ) != 0x08 ) break;

A6();
Delay(100);
AS();
Delay(100);
A6();
Delay(100);
A5();
Delay(100);
A6()
Delay(100);
A50);
Delay(100);
A6();
Delay(100);
AS();
Delay(100);
AT70;
Delay(400);

AA3()

-
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ALQ);
Delay(200);
AB();
Delay(phase3);
while(1)
{
if( (~(inport (Oxel)) & 0x40 ) != 0x40 ) break;
Delay(500);
if( (~(inport (0xe0)) & 0x20 ) != 0x20 ) break;

A9
Delay(100);
AB();
Delay(100);
A9();
Delay(100);
A8();
Delay(100);
A9();
Delay(100);
A8();
Delay(100);
A9();
Delay(100);
A80);
Delay(100);
A100);

Delay(400);
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n.2.2 Isunsunugudgyanaluuduenouunsms Siassa-auunas o 1

/* Tl5un 53 maind.c MSVVOIA CP-AT-180 */
#include "Traffic4.inc"

#include "4Er.c"

#include "Start4.c"

#include "4phase.c"

AtDo()
{
ResetWDT();
switch ( (~(inport (Oxe1)) & 0x50 ))
{
case (0x10): auto(); break:
case (0x40): manual(); break;

default : ER();

¥

}

autol)

{ P dar B uudasd s iShumiae 17100 507+
phasel = 3600;
phase2 = 3000;
phase3 = 2200;
phased = 2200;

while(1)

{
if{ Check Time(0x0000, 0x0600))

{
ER();



break;
}
else if(Check Time(0x060035, 0x2200))
{
if{ (~(inport (0xel)) & 0x80 ) = 0x80 ) week();
if{ (~(inport (Oxel)) & 0x02 ) == 0x02 )
{ if(zx=—01)statlh
x=2;
AAL();
if( (~(inport (0xel)) & 0x40 ) == 0x40 ) break;
AA2();
if( (~(inport (0xel)) & 0x40 ) == 0x40 ) break;
AA3();
if( (~(inport (0xel)) & 0x40 ) = 0x40 ) break;
AAA();
break;

ER(); break;
}
else if{ Check Time(0x2200, 0x2400))
{
ERQ;
break;

}
else break;

}

manul()
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phasel = 4000,

phase2 = 3500;

phase3 = 2000;

phase4 = 2000;

if( (~(inport (0xel)) & 0x02 ) == 0x02 )

{
switch ( (~(inport (0xe0)) & Oxaa ))
{

case (0x02): AA1(); break;
case (0x08): AA2(); break;
case (0x20): AA2(); break;
case (0x80): AA4(); break;
default : A1();

else A1();

week()

switch ( (~(inport (0xa7)) & 0x07 ))

{ case (0x01): weekend(); break;
case (0x02): worktime(); break;
case (0x03): worktime(); break;
case (0x04): worktime(); break;
case (0x05): worktime(); break;
case (0x06): worktime(); break;

case (0x07): weekend(); break;
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weekend()
{
ifl Check Time(0x0730,0x0830))
{
phasel = 3600;
phase2 = 3000;
phase3 = 2200;
phase4 = 2200;
}
else if(CheckTime(0x1730,0x1830))
{
phasel = 3600;
phase2 = 3000;
phase3 = 2200;
phased = 2200;

;
worktime()
{
ifl Check Time(0x0730,0x0900))
{
phasel = 3600;
phase2 = 3000;
phase3 = 2200;
phase4 = 2200;
}
else if(CheckTime(0x1630,0x1830))



phasel = 3600;
phase2 = 3000;
phase3 = 2200;
phase4 = 2200;

}

/* T1l5un3U Trafficd.inc FMTUVOITA CP-AT-180 */
#define MAX INPUT 20
#define MAX_OUTPUT 48
#define MAX_RELAY 48
#define MAX COUNTER 438
#define MAX_TIMER 48
#define PA1  Oxe0

#define PB1  Oxel

#define PC1  Oxe2

#define CTRL1 Oxe3

#define PA2  Oxed

#define PB2  Oxe5

#define PC2  Oxe6

#idefine CTRL2 Oxe7

#define PA3  Oxe8

#define PB3  Oxe9

#define PC3  Oxea

#define CTRL3 0Oxeb

#define PA4  Oxec

#tdefine PB4 Oxed

#define PC4  Oxce

#define CTRL4 Oxef
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#define OUTPUT 0x80 /* all ports are output ports */

int month_date, hour minute, second, old_second, old_hr_min;
int phase,trig settime,total error,time,set,blink;

int phasel,phase2,phase3,phase4;

Tt Xy

main()

{
/* set up MMU */
outport(0x3a, Oxfe);
outport(0x38, 0x08);
outport(0x39, 0x08);

/* init. outports */
outport(CTRL2, OUTPUT);
outport(CTRL4, OUTPUT);
ResetWDT();
second = old_second;
start();

for (;;)

AtDo();
}

} /* main() */

CIrAll)
{

int  j;
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for (j =0; j < MAX _OUTPUT; j++)

outpin(j, 0); /* clear all outputs */

} /* CIrAll() */

Delay(n)
int
{

int old second, cnt;

second = inport(0Oxal);

for (cnt = 0, old_second = second; n > cnt;)

{
ResetWDT();

second = inport(0xal);

if (second != old_second)

cnt++;

old second = second;

}
} /* Delay(n) */
CheckTime(start, end)

int start, end;

{
getelk();

if ((hour_minute >= start) && (hour_minute < end))



} /* CheckTime(start, end) */

return(1);
else

return(0);

struct output t

{

char adr;

char pos;

} output_tab[48] =

f
1!

PA2, 1,
PA2,3,
PA2, 5,
PA2,7.
PB2, 1,
PB2,3,
PB2,5,
PB2,7,
PB2, 6,
PB2, 4,
PB2, 2,
PB2, 0,
PA2, 6,
PA2, 4,
PA2,2,
PA2,0,
PA4, 1,
PA4, 3,

PA4, 5,

(O e
i (0P
058
/* 04 */
1205
/* 06 */
QT
08
SO
el (0]
il e
JEDEE
Figg -
/* 14 %/
il o
iETHE
P LA
IS
fETOIE),
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PA4,7,
PB4, 1,
PB4, 3,
PB4, 5,
PB4, 7,
PB4, 6,
PB4, 4,
PB4, 2,
PB4, 0,
PA4, 6,
PA4, 4,
PA4,2,
PA4, 0,
PC4, 0,
PC4,2,
PC4, 4,
PC4, 6,
PC4, 0,
PC4,2,
PC4, 4,
PC4, 6,
PC4, 1,
PC4,3,
PC4, 5,
PC4, 7,
PC4, 1,
PC4, 3,
PC4, 5,

PCA4, 7,

L0
2
(k)
X085
EPAE
DS
2612
g T
28
!
= 30
Sl
e P
/BB
e s Bl
P 35N
1236+
i
/* 38 */
SO
/* 40 */
/* 41 %/
/* 42 */
/* 43 */
/* 44 */
[* 45 %/
* 46 */
1* 47 */
[* 48 */
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char mask0[8] = { Oxfe, 0xfd, Oxfb, 0xf7, Oxef, Oxdf, Oxbf, Ox7f };
char mask1[8] = { 0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80 L
outpin(n, v)

it nnvs

i

chani#y;

j = inport(output_tab[n].adr) & maskO[output_tab[n].pos];
if (v)

outport(output_tab[n].adr, j | mask1[output_tab[n].pos]);
else

outport(output_tab[n].adr, j);

} /* outpin(n, v) */

/* read RTC to month_date, hour_minute, and second */
getclk()
{
/* call getclk assembly subroutine */
#asm

push af

push bc

push de

push hl

1d a,0aah

rst  10h

Id (month_date), hl

ld  (hour minute), bc

ld  (second), de

pop hl

pop de



pop be
pop af
#endasm
}/* getclk() */

SetPattern(n)

{
outpin(n);

} /* SetPattern(n) */

ResetWDT()

{
outport(0xf0, inport(0xf0) & 0xf7); /* reset WDT */
outport(0xf0, inport(0xf0) | 0x08);  /* reset WDT */

} /* ResetWDT() */

7+ Tsunsu 4Er dmSuvesa CP-AT-180 */

if( (~(inport (0xe0)) & 0x01) == 0x01) ER3();
else ifl (~(inport (0xe0)) & 0x04) = 0x04) ER4();
else ER1();

Delay(100);

ER2();

Delay(100);
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ER1()
{

ClrAll();
outpin(1);
outpin(10);
outpin(17);
outpin(24);

}
ER2()
{
CIrAll();
}
ER3()
{

CIrAll();
outpin(1);
outpin(9);
outpin(17);
outpin(25);

¥
ER4()
{

CIrAll();
outpin(0);
outpin(10);
outpin(18);

outpin(24);
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7+ Tilsunsu Startd.c hriSuvesa CP-AT-180 */

start1()

{
outpin(1, 0);
outpin(10, 0);
outpin(17, 0);
outpin(24, 0);
outpin(5, 0);
outpin(2, 0);
outpin(4, 0);
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(15, 0);
outpin(16, 0);
outpin(19,0);
outpin(21, 0);
outpin(23, 0);
outpin(26,0);
outpin(0);
outpin(3);
outpin(6);
outpin(7);
outpin(9);
outpin{12);
outpin(14);
outpin(18);
outpin(20);
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outpin(22);
outpin(25);
outpin(27);

start2()

{
CIrAll();

start()

d
start1();
Delay(100);
start2():
Delay(100);
start1();
Delay(100);
start2();
Delay(100);
start1();
Delay(100);
start2();

Delay(100);

% Talsunsy 4Phase.c TMITVVDIA CP-AT-180 */
Al()
{
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outpin(1, 0);
outpin(10, 0);
outpin(17, 0);
outpin(24, 0);
outpin(s, 0);
outpin(2, 0);
outpin(4, 0);
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(15, 0);
outpin(16, 0);
outpin(19,0);
outpin(21, 0):
outpin(23, 0);
outpin(26,0);
outpin(0);
outpin(3);
outpin(6);
outpin(7);
outpin(9);
outpin(12);
outpin(14);
outpin(18);
outpin(20);
outpin(22);
outpin(25);
outpin(27);
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A2()

{
outpin(0, 0);
outpin(3, 0);
outpin(6, 0);
outpin(2);
outpin(4);
outpin(5);

}

A3()

{
outpin(2, 0);
outpin(4, 0);
outpin(5, 0);

}

A4()

{
outpin(2, 0);
outpin(4, 0);
outpin(5, 0);
outpin(1);

}

A5()

{
outpin(14, 0);

outpin(18, 0);
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outpin(20, 0);
outpin(15);
outpin(16);
outpin(19);

¥

A6()

{
outpin(15, 0);
outpin(16, 0);
outpin(19, 0);

}

A7()

{
outpin(15, 0);
outpin(16, 0);
outpin(19, 0);
outpin(17);

}

A8()

{
outpin(7, 0);
outpin(9, 0);
outpin(12, 0);
outpin(8);
outpin(11);
outpin(13);
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A9()

{
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);

}

A100)

{
outpin(8, 0);
outpin(11, 0);
outpin(13, 0);
outpin(10);

H

Al11()

{
outpin(22, 0);
outpin(25, 0);
outpin(27, 0);
outpin(21);
outpin(23);
outpin(26);

}

Al2()

{
outpin(21, 0);

outpin(23, 0);
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outpin(26, 0);

}

Al13()

{
outpin(21, 0);
outpin(23, 0);
outpin(26, 0);
outpin(24);

}

AAL()

{
A10);
Delay(200);
A2();
Delay(phasel);

while(1)
{

if{ (~(inport (Oxel)) & 0x40 ) != 0x40 ) break;
Delay(500);
if( (~(inport (0xc0)) & 0x02 ) != 0x02 ) break;
}
A30);
Delay(100);
A20);
Delay(100);
A3();
Delay(100);
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A2();
Delay(100) ;
A3();
Delay(100);
A20);
Delay(100);
A3();
Delay(100);
A20);
Delay(100);
A4();
Delay(300);

AA2()
{
Al();
Delay(200);
AS();
Delay(phase2);
while(1)
{
if( (~(inport (0xe1)) & 0x40 ) = 0x40 ) break;
Delay(500);
if( (~(inport (0xe0)) & 0x08 ) != 0x08 ) break;

}
A6();
Delay(100);
A5();

Delay(100);



A6();
Delay(100);
A5();
Delay(100);
A6();
Delay(100);
A5();
Delay(100);
A6();
Delay(100);
AS5();
Delay(100);
A70;
Delay(300);

AA3()

{

Al();
Delay(200);
A8();
Delay(phase3);

while(1)

{
if( (~(inport (Oxel)) & 0x40 ) != 0x40 ) break;
Delay(500);

if( (~(inport (0xe0)) & 0x20 ) != 0x20 ) break;

}

A9();
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Delay(100);
AB();
Delay(100);
A9();
Delay(100);
A8();
Delay(100);
A90);
Delay(100);
AB():
Delay(100);
A9();
Delay(100);
AB();
Delay(100);
A100);

Delay(300);

AAA()
{

A10);

Delay(200);

A110;

Delay(phase4);

while(1)
{
if( (~(inport (0xe1)) & 0x40 ) != 0x40 ) break;
Delay(500);

if( (~(inport (0xe0)) & 0x80 ) != 0x80 ) break;
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A120);
Delay(100);
A11();
Delay(100%.
Al120);
Delay(100);
Al10);
Delay(100):
A120);
Delay(100);
A11();
Delay(100);
A120;
Delay(100);
A11();
Delay(100);
A130);
Delay(300);



MANUIN I

Mpegnamaminassaznaleanian (Offset)

4.1 szaznaeevian (Offset Time, O)

- DANAUNIY, tc
tc = (3:6%270)/35:" “or = (3.6*270)/31
—~ 28 sec. = 31 sec.
use 31 sec.

- naweenian, O

0 tc + (gu — gd)/2

= 31 +(45-37)/2

= 35 sec.
1.2 FounmFyaNs tazdarzdaa el

4 r ¢ =
- FusnouURAmMISaEssn-ouHLl s B vA

9
sounmFyaa Ay 130 3wk, Smazdyano I 3 Tanaz fdl

MHILA = 38sec, I = 6sec.
HIE B = 43sec., I = 6sec.
9N C = 33cec., I = 6Hisec.

4 s d
- FUENIUUANTNIIIATIA-DHUAABITLN 1

be

sounmdaan vty 130 3uH, Teazdayano 'l 4 Tanag Al

WHILA = 36sec, I = 5sec.
NI B == 3)seci. o= S5ec:
391792 C = Piisec:s b = 5iseC:
WHILD = 22sec., I = 5sec.
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13 szeznandasudanzdaanallyl (Phase Change Time)

| o ¢ a
- FuenouugAmISIasIn-ouulszdud

Fa-1
Fb-1
Fc-1
Check Fa-1

- FUBNOUUANMIFIATIN-aUUnaR IS |

Fa-2
Fb-2
Fc-2
Fd-2
Check Fa-2

If

Il

0

Fa+la+Ga= 0+6+38 = 44sec.
Fb+Ib+Gb= 44+6+43 = 93sec.
Fe+lc+Ge= 93+6+31 = 130sec.
0

Fa+la+Ga= 0+5+36 = 41sec.
Fb+Ib+Gb= 41+5+30 = 76 sec.

Fc+Ic+Gec= 76 +5+22 = 103 sec.

Fd+1d+Gd= 103+5+22= 130sec.

1.4 m3dSuudaulasudavizayaias (Phase Change Time)
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- §117281 Phase Change Time NAUENOUUAN AT IATIR-DUUABBITHU 11100 O = 35 sec.

Fa-2

Il

Fa-1+1Ia-1+0-1a-2
0+6+35-5
36 sec.

T

1 b
- 1J5uuf Phase Change Time N auen 1na dail

Fa-2
Fb-2
Fc-2
Fd-2

Check  Fa-2

36 sec.
Fa+Ia+Ga= 36+5+36 = 77 sec.
Fb+1b+Gb= 77+5+30 = 112 sec.

Fc+Ilc+Ge= 112+5+22= 139 scc.

Fd+Id+Gd= 139+5+22= 166 sec.





