2.2 LAT KBI\BANG INDUSTRiAL ESTATE

al Estate is located 30 Lm east of Bangkok. Phases 1 and It have :

The Lat Krabang’ Industri
available. Many tnternatlonal manufacturers have _

been completed and no remaining space is
afready established their productlon plants within the estate

General IndustnaI Ar ea (GIA) occuples 116 ha and

" The total area is 208 ha, of which the
f workers in the GIA and EPZ as

the Export Processing Zone (EPZ) 20ha. The number 0
of 1987 was 3,500 and 5, 100 respecttvely

Phase 111 is under constructlon with a total arca of 206 ha. Of this total, the GIA and EPZ
are planned to be developed for 52 ha and 82 ha, yespectively. Based on the ar ea and the
" number of workers in Phases I and 11, the numbers of worker in Phase TI1 was estrmated
at'1,500 persons for the GIA and 22,500 persons for the EPZ. By using the relatlonshtp be-
tween the area and the number of workers deser tbed in 2.1, I generated calgoes from the _

GIA and EPZ were estimated at 693, OOO tons and 393 OOO tons, respectively. Generated car-

go traffic was estimated by means of the same method described in 2.1.1 at 590 trucks per day

2.3 INLAND CBNTAINER DEPOT

Accordmg to the Interim Report I of the Feas1b1hty ‘Study on Measures to Promote the Con—
tainer Handling System through Laem Chabang Port conducted by J ICA, September 1988,
an Inland Container Depot (ICD} is proposed to be constr_ucted in Lat Krabang.

The 1CD is expected to reduce the total traffic voluine on roads between the ICD and Laem
Chabang Port and lighten the burden on the Laem Chabang Port in terms of port load and

terminal congestion.

The estimated container cargo volumes thr ough the ICD are 1. 2 mllilon tons in 1996 and
1.8 million tons in 2001 and the share of the Bangkok Metropolitan Area in origin and des-
fination of car goes is ¢stimated over 80% in both years as shown in the following table:

CARGO VOLUME THROUGH THE icp
' (Unit: tons)

Origin/ o S
Destination L1996 . (o). S 2001 L)
Bangkok - - 961,200 . (81): - 1,507,700 ( 82)
Central 171,300 . (14 260,000 - ( 14)
Northern . - 32,100 ( 3 Cme00 (3
Northeastern 19,500 0 (2 L 274000 (- D)
Total CUUCLIR4IC0  S100) T 1;843,400 (100)
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The dally volume Of traffic thlollgh the ICD was estimated to be 1,640 vehicles per day in
1996 and 2 520 veh:cles per day in 2000, xespectwcly, as shown below!

TRAFFIC VOLUME TI—IROUGH THE ICD
. o  (Unit: vehmleszday)

_,_()rig_iﬁ/Des(in'a_tiOn. S 1996 2000

Bangkok LI 1,810
Central . - . - 360 550
Notthern ' : 70 100
- Northeastern - - . 40 60
Toal S P -2,520

_ The dally volume ‘of trafflc between the ICD and Laem Chabang Port was estlmated to be
- 420 vehlcles per day'in 1996 and 650 vehlcleq per day in 2000

. _Figu}_e 2.‘3’.1._3ho'v'.'si the\ 'propo_s'ed loca'tion for the ICD, which has si'x'atte'rnétives.'

24 SEBGND BANGKUK lNTERNATiQNAL A!RPORT

'The Master Pian for the Second Bangkok International Airporf was prepared by NACO and
Thal Consultants m November 1984

Thé ne\\i aifport‘ié to"be located at Noﬁg Ngu Hao, in Ainphoé Bang Phli, Changwat Samut
.:.:Prakan about 25 km east of Bangkok The alrport will have a total area of 3,172 ha with

two paraliel runways:

-:The ultlmate traff;c demand was forecasted at 65 million passengers and 2.5 m:lhon tons
‘in the year 2010 Nearly 27,000 workers wﬂl be workmg at the airpert in the same year. . -

Flgure 2.4.1 shows airpmt dccess proposed in the said ‘\(Iaster Plan For the connecting road
'system out51de the alrport boundary, access from the south is indicated on Route 34 and
from the north on Soi On Nut Road or Route 343 if implemented by that time. Rail was
also conmdered one “of the access means from the north. An expressway and a mass transit

system were also proposed for access. -
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CHAPTER 3
TRAFFIC SURVEYS AND FORECAST

3.1 METHODOLOGY

Elements of traffic forecasting procedures are shown in the following flow chart. This sec-
tion describes each element,

Base Traffic
by Vehicle Type

Traffic Growth
Rales by Type

and Project

Future Basic Traffic
on Present
Road MNetwork

Future Road
Network

Project Road
Links

Traffic Diversion
O/D Pattern

Additional Traffic
by New Industnal
Lstates

l [nduced Traffic J—-"—“——"”
I Developinent Traffic ]———-ﬂ'

Future Traffic
Volumes on Project
Road Links

Figure 3.1.1 FLOW CHART O¥ TRAFFIC FORECAST PROCEDURES
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1) Base Traffic

used for the estimation of future

as the lastest tr'l ffic volume which is 7 :
e s Sune data sources. Base traffic

“traffic volumes. Survey years of base traffic vary depending o7 ‘determined based
volumes by vehicle type and road link related to the project roads were DEO c;{mD ails are
“on the results of traffic surveys by the Study Team and traffic counts by ¢

described in Section 3.4.1.

2) Traffic Growth Rates

pe were determined by the results of traffic

Traffic growth rates by project and vehlcle ty
s are described in Sectmn 3.4.2,

forecasts carried out in the Master Plan phase. Detai

3) Future Basic Traffic on Present Road Network.

Future basic traffic by vehicle type on the present road links was obtained by expgndin‘g

the base traffic volumes by means of the traffic growth rates. -

4) Future Road Network

Planned hlghways cuch as the Quter Ring Road, which affect traffic voluines on the project

road links because of traffic diversion, were taken into conmderaﬂon in the future road

network,
5) Project Road Links

The relationship of project road links and surrounding existing road links was examined in
terms whether traffic diversion would occur. In case some diversion is expected, traffic volume

was estilated by applying diversion rates,
6} Traffic Diversion Rates
Traffic diversion would occur in the following cases:

- Shortcut links
-'Time delays by traffic congestion

In the first case, diversion rates by vehicle type were estimated from 'ihé: /D pair distribu-
tions surveyed by the Study Team. In the second case, volumes of through tfaf_fié out of
traffic exceeding the road capacity were assumed as diverted traffic. Through traffic by ve-
hicle type was determined based on the results of the license plate suivey conducted by the
Study Team.
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Diverted traffic from adjacent highways was estimated for the ML-1 and ML.-5 projects in
Phase I and for ML-9, IM-11, IM-12, IM-13, IM-14, IM-15 and IM-22 in Phasc I1.

Details are described in Section 3.4.3.
7) Additional Traffic

Traffic generated in the Eastern Seaboard Industrial Estates, such as the Leam Chabang and
Map Tha Phut projects, was taken into account.

The above traffic volumes were added to the ML-1 and ML-5 projects in Phase I and for
ML-9 in Phase 11.

Details ave described in Sections 2.1.1 and 2.1.2.

8) Induced Traffic
Induced traffic is expected when travel speed increases by road improvement such as paving
‘of laterite or earth surface roads. However, in the case of medium and heavy trucks, in-
duced traffic was not considered because commodity-flows would not be induced by an in-

crease in travel speed,

Induced t_raffic was considered for unpaved sections on IM-1, IM-2, IM-11, IM-12, IM-13,
IM-14, IM-15, IM-16, IM-17 and 1M-22 in Phase I1. No induced traffic was considered for
already paved project roads. :

Details are described in Section 3.4.4.
' 9) Development Traffic
In the Central Region, afmost all areas have been fully developed as industrial or agricultur-

al areas. However, in the area surrounding Bangkok, housing development is taking place
along high-grade highways such as Route 34. This type of development traffic was taken

into account.
Development traffic was considered for ML-7 in Phase L
Details ar,é describeci in. Section 3.4.5.

10} Future Traffic Vo.lum'es

Futare traffic volumes were estimated by combining factors 1) to 9) described above.
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Results are shown in Section 3.4.7.

3.2 TYPE OF TRAFFIC ARD VEHICLES

3.2.1 Type of Traffic

To estimate road user benefits, traffic was classified into four types: normal, diverted, in-

duced and development traffic.

traffic is defined as traffic \Vthh increases as a result of increases in population and

Mormal
provement or new construction.

growth of economic activities independent of road im
Diverted traffic is defined as traffic which changes its route due to road improvement of

new construction.

s the extra traffic which is newly generated as a result of improve-

Induced traffic is defined a
avel time

ment in transport conditions such as increase in trafﬁckablhty and decrease in tr
and cost by matnly improving road surface conditions, e.g., paving of laterite roads. Among

the Phase 1 projects, none are expected to have induced traffic because these highways are

already paved, Among the Phase Il projects, induced traffic was considered for ten project

roads.

Developmient traffic is defined as trafﬁc whlch oceurs because of additional popuiat;on in-
creases and economic activities attributable to road improvement or new construction. This
type of traffic was considered only for ML-7 among Phase | projects,

3.2.2 Types of Vehicles

For the purpose of traffic surveys, all vehicles were classified into 11 types, and typical vehi-
cle models for each type are shown below: :

i) Passenger Car Vehicle with 1600 cc petroleum engine such as Toyota Corona
(P/C) C500.

i) Light Bus Pickup truck with 85 hp diesel enginé such as Nissan Big MTD
(L/B) 2500 DX. Seat capacity is approximately 14 persons.

tii}. Medium Bus Bus with 140 hp diesel engme such as Isuzu MPR 59 LB. Seat

“(M/B) capacity is approximately 40 persons.

iv) Heavy Bus Bus with 200 hp diesel engine such as Hino BY 347. Seat ca-
H/B pacity is approximately 60 persons.

v} Pickup Truck Vehicle with 2000 ¢c petroleum engine such as Toyota Hilux,
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- (P/P, P/T) ‘Capacity is approximately 1.4 tons.

vi) 4-wheel Trt:ck - Vehicle with 85 hp diesel engine such as Toyota Hilux. Capaci-
awrny .o .ty s approxmlately 4 tons.

vii) 6«wheel Truck Vehicle with 110 hp dicsel engine such as Isuzu MPR 59 LV,
A6WT) Lapacﬁy 1s approximately 6 tons.

ix) 10-wheel Truck Vehicle with 10 or more wheels and 180 hp engine such as Hino
(1OWT) FM 176. Capacity is approximately 15 tons. :

x) Motorcycle Two-wheel vehicle with petroleum engine such as Suzuki TR2.

xi) Others Other vchicle with engine,

Further, pickup trucks were classified into passenger use (P/P) and truck use (P/T) accord-
ing to the.main purpose of usage.

For forecasting purposes, these vehicle classifications were combined into the following seven
vehicle types, which are used by DOH;

, DOM Classification JICA Classification
i) Passenger Car-. (r/ _C) Passenger Car (P/C)
i) Light Bus (L/B) -~ Light Bus (L/B)
1ii) ' Heavy Bus (H/B) _ Medium (M/B) & Heavy (H/B) Bus
iv)_ Light Truck {L/T) Pickup (P/P, P/T) & 4-wheel Truck dWT)
v) Medium Truck-(M/T} 6-wheel Truck (6WT)
vi) Heavy Truck (H/T) 10-wheel Truck (10WT)
vii) Mbtorcycie {M/C) Motorcycle (M/C)

3.3 TRAFFIC SURVEYS

3.3.1 Introduction

Traffic surveys were conducted to determine O/D patterns, present volumes, turning move-
ments and characteristics of vehicular trips of traffic on the study routes which were selected

in the Master Plan phase.

Traffic surveys comprised a roadside interview survey, manual traffic counts, automatic traffic

counis and a license plate survey.

3.3.2 Survey Location and Duration

A fleld reconnaissance was carried out te determine survey locations. During the reconnais-
sance, trafflc conditions, the road network and areas o stop vehicles for interviewing together

with the locations of police station were confirmed.
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nce results, one o/D survey pomi, three traffic count survey

points, geven turning movement survey points anck sevén license plate survey points for Phase
1 and five Q7D survey points, 25 traffic count survey points and one turning movernent sur-
vey for Phase 1l were estabhshcd as shown in Table 3.3.1 and Appendxces 3.3.1 thro.ugh 3.3.3.

Rased on the field reconnaissa

'The survey duration of roadsxde tnterviews and manual traffic counts was 12 hours and that .

of automatic counts 24 hours.

Table 3.3.1 SURVEY LOCATIONS

Phase I
T Swmtion . Route No.  Changwat “Amphoe- " Survey Duration
“optt 5 . Chon Buri “Chon Buri 12 h
Cl 3267 Ang Thong Maharat 12h
o) 304. Bangkok =~ Min Buii o 1zh
3 3 Chon Buri Sattahip . 20
T1 04 Bangkok o Mm Bun ' - 12h
T2 304 _'ChaCh'o'éngsao Chachoengsao 12h "
T3-TS 3 ChonBui ~ChnBui 12h
T6 3 Rayong  Klaeng | 12h
T7 3 Chanthaburi Chanthaburi ©1Zh
LI-L7 3 Chon Buri Chon Buri 12k |

Note: ODi - Roadside Intemew S‘urvcy

' Ci - Traffic Count Survey
Ti- - Turning Movemen! Survey
Li - License Plate Survey .
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Phase 11

Table 3.3.1 SURVEY LOCATIONS (Cont’d)

© Station: . Rout¢'No.. ~ Changwat Amphoe Survey Duration

QD12 308 . Ayutthaya Bang Pa-in 12 h
OoDI13 3263 Ayutthaya Sena- 12 h
.O_DM= . _3064 Ang Thong Ang Thong 12 h
- OD15 3256. Samut Prakan Bang PH 12:h
ODI16 314 Chachoengsao Bang Pa Kong iZh
C4 - ML-3 TC-1 Chon Buri Sattahip i2 h
cs ©-“TC2 - . Rayong Rayong 12'h
C6 ML-8 3119 Bangkok Lat Krabang 12 h
C7 . On Nut Bangkok Lat Krabang i2h
€8 IM-1  TC-1 Nakhon Phathom - Bang Len 12 h
_ C9 _ TC-2  Suphanburi Bang Luang i2h
CI0 - -IM-2" TC-I  ‘Kanchanaburi Bo Phloi 12h

g Cliw o o :TC-Z- - Kanchanaburi Lao Khwan 12h -
“CI2¢ IM-11CTCI - Sing Buri Bang Rachan 12 h
ci3 TC2  Sing Buri Bang Rachan 12 b
Ci4 TC-3  Sing Buri .- Tha Chang 12°h
Cl15 IM-12 TC-1 Ang Thong - Pho Thong 12 h
“Cre 7 “TC-2° “Ang Thong Wiset Chaichan i2h.
C17T - - TC-3 . Ayutthaya - Phak Hai 12h
+C18 7 IMS137TC-1 © Ayuithaya - Ayutthaya 12 h
C19  IM-14 TC-1 Ayutthaya Wang Noi 12h
€20 TC2 Pathum Thani Khlong Luang 12 h
€21 IM-15 TC-1 Pathum Thani Thanyaburi 12h
'C22 ; TC2  Bangkok Min Burti 12h

C23 1IM-16 TC-1' - Pathum Thani -Lam Luk Ka - 12h
© 24 IMH1T7. TC-1 - Chachoengsao -Chachoengsao 12h
C25 ~+ - TC-2'. Bangkok 1.at Krabang 12 h
26 IM-22" TC-1 - Chachoengsao ‘Bang Nam Prio 12h
'C37 - RH-2 - TC-1 ° Nakhon Sawan Chumsaeng i2°h
~C28. - RH-5 “TC-I. Chon Buri Nong Yai 12 h
TR MIA3 Chon Buri Sattahip - 12h

Note: ODi - Roadside Interview Survey
' ~Ci - Traffic Count Survey =
* Ti - Turning Movement Survey



3.3.3  iInterview Hems

. . i i jzed I wing:
on items for roadside interviews with drivers were catego! ized into the folio g.

The questi
- Origin and destination of trip
- Vehicle characteristics
- Vehicle usage
" - Freight movement

Survey items are listed in Appendix 5.2.2 and survey forms are shown in' Appendices 5.2.3(1)_

through 5.2.3(3) in the Master Plan Study.

3.3.4 Traffic Counts

Twelve-hour manual traffic counts were expanded to twenty-four hour counts by means of

omatic traffic count data. Results of traffic counts by station and vehicle type are shown

aut .
own in Appendix 3.3.5.

in Appendix 3.3.4. The results of turping movement surveys are sh

3.3.5 Number of Samples

The iotal number of effective samples was 1,749 in Phase [ and 5,962 in Phas_e 11. The num-
ber of samples and sampling ratios by direction and vehicle types are shown in Appendix
3.3.6. Sampling ratios of all vehicle types were 0.106 in Phase 1 and ranged from 0.147 to

0.446 in Phase 11,
3.3.6 Seasonal and Weekly Fluctuations

According to survey results by DOH on national highways except for Routes 34 and 3, seasonal
and weekly fluctuations in traffic counts were found to be minor and within a few percent
of ADTs. Int the case of Routes 34 and 3, weekly fluctuations were significant in the inbound
direction on Sundays and the outbound direction on Saturdays. However, the effect of weekend
fluctuations on ADTs was not high because only one weekend peak was counterbalanced
by other weekday traffic volumes. According to DOH records, the maximum effeci was at
most less than 7% of ADT. Therefore, seasonal and weekly fluctuations were not taken into
consideration, ' -

3.3.7 Vehicle Characteristics
i) Average Permitied Capacity

Average permitted capacities are shown in Appendix 3.3.7. Average capacities are indicated
in persons for passénger vehicles and in tons for trucks.
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2) Average Actual Payload
Avefﬁge actual payloads are shown in Appendix 3.3.8.
3) émpty .Véll;léle Ratio N
Bmpfy _vehiclﬁraﬁoS are sﬁown in Appendix 3.3.9,
: 4) Engme Cépacity |
Engine céﬁacitiés .l.)y vehicle iype are shown in Appendix 3.3.10.
5y Age of Vehicle
Ages of vehicles by vehicles type are listed in Appendix 3.3.11.. -
'6) Number of Assistants |
The number of assiétants by vehicle type is shown in Appendix 3.3.12,
| ._ 7 Ave;.age Tfing@enéy
Average trip freéuéncics by vehicle type are shown in Appendix 3.3.13.
'8) Vehicle Ownership
Distribution of vehicle ownership by vehicie type are shown in Appendix 3.3.14.
9) Trip Purpose

Di_stribution of trip purpose of vehicle drivers and bus passengers by vehicle type are shown
in Appendix 3.3.15.

10) Fuel Type
Fuel types of vehicles by station and type are shown in Appendix 3.3.16._

11) Commodity Flow

Commodity flows at traffic survey stations by vehicle and commodity type are shown in Ap-

- pendix 3.3.17.



3.3.8 Resulis of License Plate Survey

" The results of the license plate survey are shown in' Appendix 3.3, 18. The table shows- traffac
volumes which pass through the main route ot Route 3 and the Chon Bun ByPaSS bY direc-

tion and vehicle type together with the diversion rano to the Bypass.:

In total, 31% of vehicles diverted from the main route to the Bypass. By dlrechon, 20%
of Bangkok-Patthaya ‘traffic diverted to the Bypass; this was the lowest among all ratios

by direction. On the other hand, ratios of Bangkok-Route 315/344 were high, more than
44%. By type, the diversion ratio of heavy truck was (he highest at 79% and that of pas-
senger car was the lowest at 13%. This phenomenon was considered to be caused by traffic

control for heavy vehicles diverted to the Bypass.

34 TRAFFIC FORECAST
3.4.1 Base Traffic

The traffic counts by type were used as base traffic volumes which were obtained from traffic
surveys in 1988 conducted by the Study Team and ‘‘Annual Average Daily Traffic”’ pub-
tished by DOH in 1986 and 1987. Base traffic volumes by type and the study route with sur-
vey year are shown in Table 3.4.1: :
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. _ Table 3.4.1 BASE TRAFFIC VOLUME
'Pilgsg 1 ‘Pr'o_jects - o : {Unit: vehicles/day)

Traffic Volune

project: --Seét'jan . Year

Code e . ‘MC PC LB . mB LT MT  HT ADT
ML-1 3-0403~N 1988 985 1220 134 261 - 2921 1330 8896 14771
S . 3-0403~E 1988 1303 1381 372 135 3263 1375 9029 15565
©.3-0403-S 1988 2043° 1078° 585 151 8141 919 6297 12141
3-0403-s 1988 . 2043 1078 5§55  151. 3141 - 919 6297 12141
| average - 1594 1192 404 175 3117 1136 17630 13652
ML-2 3-158KM 1986 . 2467 . 1748 1740 308 870 201 = 91 4958
_ 3-175KM 1988 3676 1078 2348 ° 508 . 2356 301 108 6700
- Average -~ 3072 1413 2044 408 1613 251 100 5829
ML~4 3~1000 1986 - 2697 1349 7150 278 3230 655  BAC 7102
: .3-1102 1988 1537 . 891. 953  186. 3B51 566 856 7303
316 1988 2385 920 1169 195 4500 373 210 7307
“Average ~ 2210 1053 957 220 3860 531 635 . 7257
ML-5 - BP-~N - - - - - -
. BP"'S ) T - S - - . - L o- - - -
BP-H - - - < - - = -

.3-0602 1988 2729 5724 2101 2447 7776 1383 2399 21830
3-0601 1987 1682 5643 1925 1397 2830 1229, 530 13560

ML-7  304~40KM 1988 935 1440 811 597 1680 911 . 387 5926
- 304-7.314 1988 1512 1371 385 391 2967 597 . 440 6121

* average 1224 1406 633 494 2324 754 414 6024
IM-23 3267~ SKM. 1987 464 504 92 . 146 980 395 534 2651
3267-20KkM 1988 414 284 89 226 769 175 437 1960
_ Average 2% 439 34 91 186 875 285 486 2306

- Note: MIL-1: N: North section, E: East section, S: Upper south section, s: Lower south sec_:tim_i
‘ML-5: BP-N: North section, RP-S: South section, BP-W: West section
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BASE TRAFFIC VOLUME (cont’d) - .. |
| (Unit: vehicles/day)
o e

Phase 11 Projects
e Traffic Volume

; : [ —
Project Section Year —— -

4w pc W ur . MT  HT _ADT

Code e pe
: T :
- . : 08
ML-3 50702 1988 4128 1473 721 47 293 2308 74 80
) . 79 237 2122 - 220 -334 4388
‘ 3-0800-W 1988 1370 6986 173 . 20
3 68 249 3180 349 . 557 BB0Y
3-0800-E 1988 18956 806 . 668 _ 38 355 soes
Average .- - 2464 99%  T723 178~ 1865 322 0
g ' 56 7. 4760 27574
HML-9 34-0100~E 1987 1457 10126 875 1740 1306 271 50 :
: 3.04028&3 1088 3475 7380 T4l 2626 12673 2169 9707 35;s§‘
IM-1  PHD-N - 1988 399 21 54 25 299 35 . 92 526
PWD-8 1988 257 8 14 4 191 24 34 23?
Average = - 328 15 34 15 245 30 - 83 40
M~2 3306-0100-W 1988 205 1 5 4 196 . 68 2 ggg
4306-0100-E 19688 271 -1 6 4 171 70 3 G5
Average - 238 1 6 4 174 68 3 265
__._.,_,;;ﬁ___u._____,.-._M T
IM-11 RID-N 1988 844 as 12 38 229 65 33 405
RID-M 1988 245 10 9 0 98 i8 14 148
RIG-§ 1988 - 610 73 28 2 275 285 . B0 721
Average - 566 40 18 13 201 119 36 425
e
I4-12 RID-N 1988 = 465 39 87 16 120 52 26 340
RID-M 1988 443 4 R4} o 221 88 8 321
RID-8 1988 250 63 42 0 272 48 7 432
Average - 186 42 43 5 204 56 14 - 364
IM-13 PWD 1988 263 33 83 67 120 10 27 340
IM-14 RURAL-N 1988 423 g 4 0 91 29 31 164
RURAL-S is8g 133 B 2 ] 71 & 0 84
Average -. 278 7 3 0 81 18 . 186 124
IM-15 RURAL-N 1988 227 30 6 1 187 78 77 379
RURAL~S 1988 349 217 87 3% 890 397 . 380 2003
Average - 288 124 47 17 539 238 228 1191
IM-16 3312 1988 355 50 39 51 344 37 19 540
PWD 19488 151 7 77 0 148 7 35 274
Average - 253 29 58 26 2486 22 27 407
IM-19 PWD-W 1988 529 89 281 7 558 164 88 1167
PWD-M 1988 99 54 16 0 103 24 4 201
PWD-E 1988 238 53 24 18 317 131 129 673
Average - 289 54 107 9 326 106 74 680

IM~22 RURAL 1988 141 3 0 1 26 1 0 31

RH~2 225-0100-N 1988 782 105 43 125 797 133 163 1366
225-0100-5 1986 1279 1243 129 135 354 320 34 2215
Average - 1031 674 86 130 576 227 99 1791

RH-3  325-0200 1987 1222 2419 717 428 544 - 305 248 4661

RH-5 344-0200-N 31987 1182 1482 17 574 2017 279 678 B211
344-0200-5 1988 483 937 88 324 2821 3186 6§30 5118
Average - 828 1416 130 449 2419 298 654 5164

Note: N: North section, E: Easi section, S: South section, W: West section
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3.4.2 ‘'Fraffic Growih

Traffic growth rates were determined based on the results of the Master Plan Study, in which
2 region-wide network iraffic projection was carried out based primarily on existing traffic,
growth in_ populaiion, gross provincial income and vehicle registrations. Later an analysis
of the data from *‘Socio-Economic Survey in 1986” by NSO was carried out to verify the
results of the Master Plan Study, which were found to be acceptable (see Appendix 3.4.1).

The adopted traffic growth rates for each link can be explained as follows:

. -Determined traffic growth rates reflect growth of population, GDP, vehicle registra-
tion by type in each zone. '

- Deterﬁlined traffié growth rates are cumulative results of traffic among zones.
_.Effects“or:l traffic. by the blanned industrial eS%ates are not incoi‘porated.
Tistablished tr.affic growth ratés by vehicle tyﬁe and period are shown in Appeﬁdix 3.4.2.
3.4.3 Diverted Traffic

Diverted traffic was considered for ML-1 and ML-5 in Phase T and for ML-9, IM-11, IM-12,
IM-13, 1M-14, IM-15 and IM-22 in Phase 1.

On ML-1, when the traffic volume on Route 3'in Chon Buri City excéeds capacity, some
traffic is expected to divert to the Chon Buri Bypass From the resuits of the license plate
survey, rates of divertible traffm were estlmated by vehicle type as shown in Appendix 3.4.3.

The rate for buses was assumed to be the average ratio of P/C, L/T, M/T and H/T. Vehi-
cles tend to pass through the city when the traffic condition is fair. However, when traffic
volume exceeds capacity in the city, the excess portion, which should not exceed the diverti-
ble traffic volume, may divert to the Bypass. This diverted traffic caused by this conditlon

~was added to the Bypass.

In Phase 1, the Bangkok-Chon Buri New Highway was assumed to be constructed by 2000.
After opening, traffic congéstion on Route 3 and the Chon Buri Bypass will be lessened by
traffic diversion to the new highway. This traffic diversion was estimated by applying traffic
diversion rates established based on the'O/D pair distribution on Route 34 surveyed by the

Study Team (see Append1x 3.4.3, (I))

On ML-§, traffic w1ll divert mamly from Route 3. Based on the /D zone pair distribution
and traffic volume analysis of O/ survey results for Route 3, diversion rates were obtained
(sec Appendlx 3.4.3.(1)). For the estimation of traffic volume, said diversion rates were ap-
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plicd to future traffic volumes on Route 3.

On M9, magor traffic will be diverted from Routes 34 and 3. These diversions were estis
maiéd-based on the results of O/D surveys on Routes 34 and 314. For the’ section between:
Bangkok and Lat Krabang, dwerted traffic between BangkoL & Samut’ Prakan~Mmbun,

Bangkok- ~Samut Prakan and Bangkok Lat Krabang & Nong Chok were also taken into ac-
cownt based on the O/D survey result on Route 3256 (see Appendtx 3.43. (- Ailocauon

of diverted traffic on ML-9 {o connecting’ roads was made mam! ¥y based on the 0/D survey ;
results. In the case of the Bangkok side, the allocation was supplemented by po_l_)ulauqq d;s
ting road because traffic zoning did not match the highway align-

iribution along the connec
Chon Buri side are shown

ment. The patterns of distribution for the Bangkok side and the
in Appendix 3.4.3. (2). .

For IM prOJects in Phase II, dlverted traffic was cstlmated by applying ‘teaffic growth to
the present divertible traffic detected from O/D survey results. The base Elgures are shown

in Appendix 3.4.3.(3).

There are mam} methods for estimating diverted traffic. DOH currently applies the follow-

ing equation for traffic forecasts:

100/(1 + (TZ/TI))‘*

where, P Dwersmn rate o
T1: Trip time using old road
T2: Trip time using new road .

Diverted traffic were also an_alﬂrzed By applyi'hg this equation (see Appendix 3.4.4). The anal_ysi_s
resulted in figures similar to those obtained by the Study Team.: N

3.4.4  Induced Traffic

Induced traffic was estimated by applying the same equation which was used in the Master
Plan phase: ' ' ' o

lij = (LJ/2/SA % 60 * 15)1’& / (L}/Z/SI X 60 + 15)P‘

where, Iij: Induced traffic ratio for vehicle type i.on sectlon i
Lj: Length of section j on the project road -
S1 : Passenger car speed in case of with proje ct (kim/ h)
SA: Passenger car'speed in case of without project (km/h)
Pi: Parameter of gravity model for vehicle type i+ . ' i
: Assumptlon Initial trip time is 15 minutes and average trip distance 15"
L/2 o . _ .
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- In the case of motorcycles, the induced traffic ratio of ADT was applied. Results of the esti-
mation are shown in the Route Report,

3.4.5 I_:)evelop’nient Tratfic

: In the Central Reglon, almost all areas have already been developed Therefore no develop
ment- trafflc, wlneh is def;ned as traffte generated due to the projects, was counted except
for ML 7 in Phase L :

in ML 7 the locatlon of the pro_leet is close to Bangkok At present, a number of housing

'development pro;eots have been eompleted or are ongoing between Bangkok and Min Buri.
Atter the lmprovement of ML-7 (Rt. 304),. housmg developments will expand beyond Min

Buri toward Chachoengsao as far as Route 34. Based ‘on an analysis of DOH traffic counts

on Route 34, apprommately 25% were cons1dered as development traffic comparmg traffic

N volumes at around the 10km and 30km posts on Route 34. For ML- 7, this rat1o of develop-

ment traffic and trafflc volume on the Chachoengsao side were used to estimate future traffic

on the Min Buri side i it 2000 and 2008. In the case of 1994, one half of the development

ratio was applied takmg into account the transient time.

In ML.—S, sotﬁé develophient traffic is expected'. However, the traffic volume on ML-5 was
estimated as diverted traffic from Route 3. Therefore, it can be considered that some de-
velopment traffzc was already taken into account. Although commercial facilities such as
restaurants gas stauons etc will be constructed along the new project, the effect of these
facilities on the traffic on this route was deemed to be small. Therefore development traffic
on ML-5 was not eounted, to be on the conservative side.

3.4.6 Future Tratfic
1) Road Sections

Future traffic volumes, _whi'eh were estimated by means of the methods described above, are
summarized in Table 3.4.2 and Figure 3.4.1, and tabulated in detail in Appendix 3.4.5.
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Table 3.4.2 SUMMARY OF FUTURE TRAFFIC VOLUME

(Uﬁit’: vehicles/d ;iy)

 Furure ADT - .

Phase I Projects

: Base A_DT'
Project Section ISt —=
; Year ADT . 1992 - 3994 2000 2008

Code

B —

T * - DR N . et TR
' ‘ hgapd 283007 85500

ML-1 3-0403-N 1488 - 14711 23700 28 ) 550¢
3-0403-E 1a88 - 15555 24700 . 30100 . -35100 . :-58300 ¢
2-0403-S Joms 12141 20400 = 25200 23100 48000
3-0403-s lgsg 12141 ~ 18500 . 23000 22400 . 37400
Average - 19652 21800 26800 28000 49800
ML~2 3-.188KM - 19B6 (4958 - ‘8100 11200 15600 -
3~ 175KM igaa 6700 - 9500 12900 18700
Average - 5829 - 8800 12000 - 17800
ML~4 3-1000 1986 7102 - 13100 17700 . 285900
3-1102 1988 7303 -~ . 10300 . (14200 21400
116 . 1988 - 1367 - 10400 ¢ 14400, . 22000
Average - 7257 =~ 11300 15500 23100
ML-5 BP-N . - . 15700 17400 25500 - 38500
BP-S ' - - 3300 3300 5100 ° 7200
BP-W .-+ .~ 12400 14100 20800 31300
~ Average - - 10500 11600 17000 . 25700
ML-7  304~40KM . 1988 5926 - ‘8800 13400 13600
304-3.314 1988 6121 - 8100 11000 16100
Average Ce 6024 - 8500 12200 17900
1M-23 3267- 5KM 1987 2651 - 4300 © 5600 7900
3267-20KM 1988 1960 . - 2800 © . .3800 - 5400
Average - 2306 - 3600 4700 8700

Note; ML-1: N: Morth sectio_n, E: East section, St Upper south séction; 5: Lower south section
ML-5: BP-N: North section, BP-S: South seciion, BP-W: West section
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SUMMARY OF FUTURE TRAFFIC VOLUME (Cont’d)

Phase II Proiects (Unit; vehicles/day)

‘Base ADT Future ADT .

Project Section _

. Code N Year ADT 1994 2000 2008
- ML-3 3-0702 - 1988 5006  7100. 9800 14600
3-0800-% ° . 1988 4388 6600 9300 14000
3-0800-E .- - 1988 - 5809 8700 ' 12200 . 18300

Average - 5088 - 7500 - 10400- 15700

ML-9 1,SriNak'n-OuterRr, - - 27700 39700 61300
2.0uterR,~R,3119 - - 25400 36300  §5800
3.R.3119-R.314 - - 19900 28500 43600
4.R.314-R.315 - - 18800 27600 43500
5.R,315-R,344 . - - 11300 16600 25800
6.R.344~ML-5 - - 17700 26500 38500
-A?erage ) - 20200 28000 44800

I¥-1  PWD-N 1988 626 ‘800 1000 1400
PUD-S . 1988 215 400 800 800

- Average - 401 §00 . ‘8090 1100

IM-2 3306-0100-W 1988 254 500 . 600 800
3306-~0100-E 1948 265 400 500 700 .
~Average - 2656 400 - 500 700

1M-11 RID-R © 1988 . 406 700 . 1100 1600
RID-M 1988 - 149 300 500 800

RID-S - 1988 721 1300 2000 3000
Average - 425 800 1200 1800

IH-=12 RID-N 1988 340 700 1000 1500
RID-M 1988 321 800 - 1200 1800

RID-S 1988 432 1100 1600 2500

_  Average S - 364 800 1300 1900
CIN-13 PWD 1988 340 1100 1500 2100
IM-14 RURAL-N 1988 ‘164 800 1000 1400
RURAL-S 1988 84 700 900 1300
Average - 124 700 1000 1400

IM-15 RURAL-N 1988 379 1200 1700 2400
RURAL-S 1988 2003 3300 4500 6600

" Average - 1121 2300 3100 4500

IM-16 3312 . 1988 540 900 1200 1900
PHD- 1988 - 274 500 600 1000
Average - 407 700 300 1600

IM-17 PWD-¥ 1988 1167 1500 2100 3300
PWD-M 1988 201 300 400 700

PUD-E ' 1988 873 1000 1300 2100
Average - 680 200 1300 2000

IM-22 RURAL S 198 31 700 1100 1700
- Z010G-N 1988 1366 2000 2500 3200
Ri-2 222,3iﬁﬁ_§ 1986 2215 3600 4800 6000
Average - 179 2800 3500 4600

RH-3 325-0200 . o 1987 4861 7200 9600 14200
- - N 1987 5211 7700 10600 16500
BT i-0s00-s 1988 5116 7200 9800 14300
Average - 5164 7400 10200 14900

Note: N: North section, E: East section, S: South section, W: West section,

‘M: Middle section
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Phase 11 Projects
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'2) Intersect_ions
e followmg mtersecttons where turnmg movement snrveys had

Fntme trafflc volumes at th
for each duectlon applymg

‘been done were estimated based on the peak hour survey results

‘the same method as [oad sections: .
Phase I Projects

- Route 304 - Route 314 - (Chachoengsao)
" _Route 3 - Chon Buti'BypaSs (Beginning)
- Chon Buri Bypass - Route.315
- Chon Buri Bypass - Route 344
_Route 344 - Route 3 (Klaeng)
- Route 3 - Route 316 (Chanthaburi)

Phase 11 Project
- Route 3 - Route 3126 (Sattahip)

As the peak hour ratio of dlverted trafflc to ML-1 and traftic volumes related to the Eastern
Seaboatd Industrial Estates, 1/8 or 0.125 was applied. It was assumed that this traffic pass-
es through the ex1st1ng 1ntersect1ons on ML-1 within the eight daytlme hours. '

Future 'turning movements are tabulated in Appendix 3.4.6.

For the followmg planned mtersectxons daily ba31s turnmg movement% were obtained in the

‘course of traffic forecasts:
Phase 1 Projects
- Intersection between Chon Buri Bypass and ML-5
- Branching point on ML 5

- - Intersectlon between ML-5 and Route 3

Results are shown in Appendix 3.4.7.
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Far the engincering des1gn of ML“Q on/oft trafﬂc volumes at intersections w
_ .:SCCUOH by section; At mtersecnons in Bangkok on/off traffic was estimated mele ?Stlmawd
“of a network trafflc assagnment for the Bangkok area in 2000, because ti ; ng t}le resulis
- roads in 1he Bangkok area wou]d be governed by traffic congestion in t‘;‘ e
~road construction in future such as the Second Stage Expressway would h o dres, and now
on traffic. : . _ ave a large impact

" Results are shown in Appendix 3.4.8.
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CHAPTER 4
ENGINEERING

Engincering studies were composcd of:

- Field surveys
- Preliminary design

Field surveys covering road inventory, topographic surveys, soil samplings, borings and soil
testings were performed. Prcliminary design was made based on the results of these surveys
and available data.

4.1 FIeLD SURVEYS
4,1.1 Inventory Survey and Field Reconnaissance

An inventory survey was conducted for existing routes and a ficld reconnaissance for new
construction routcs, totaling about 720 km in length, 220 km for Phase [ projects and 500 kin

for Phase 11 projects.

An inventory survey with an accuracy at the prefeasibility study level was done in the Master
Plan phasc. Therefore, cmphasis in the inventory survey was put on confirming the follow-
ing matters as well as reviewing the performance in the Master Plan phase in order 1o im-

prove the accuracy at the feasibility study level:

- Locations, types and dimensions of bridges and culvert structures
_Structures and obstacles which may cause difficulty of construction
- Boundarics of villages

- Catchment areas and drainage facilities

- Flooded areas

- Road surface conditions

- Widths of right-of-ways

In connection with the flooded areas, the survey stressed the following:
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and the naturc and extent of flooding

- Verification of high water levels B
bridge foundations

-Locations of ¢roded embanknients and scoured

in the inventory survey, a PSIsurvey was caccied out for existing lanes of ML and RH Projects.

The survey was done according to the following specifications:

- Rating: five ranks.(good, good/fair, fair, fair/poor and poc_}r)

- Number of persons engaged for rating: 8
- Survey speed: S0km/h

For new construction routes ML-$ and ML.-9, detailed reconnaissance was carried out to

clarify the control points in determining their alignments.

Prior to the reconnaissance, routing studies were carried out on 1/50,000 topographic maps.

The principal check points in the reconnaissance were:

-Deep cuts -

- High embankments

- Soil characteristics

-Required drainage structures

- River conditions and bridge locations

- Necessity of access roads for construction
- Difficulties of acquisition of rigﬁt-of—ways

The results of the inventory surveys and the field reconnaissance are shown in the Route Report.
4.1.2 Route Survey and Topographic Mappiag Survey

1) Route Survey

A route survey, which is composed of center ling, profile and cross section surveys, was con-
ducted for most of the projects by the Study Team. The surveyed length was about 430 km
in total. '

Projects which were nof surveyed were a partial section of IM-7 and the whole of IM-1; IM-2,
IM-4 and IM-5. For these projects, as-build plans or topographic maps prepared by DOH
were utilized, |

Horizontal and vertical alignments were surveyed by transit. Cross sections were surveyed
by level at intervals of 200m in principle and also at every marked change in topographic



feature.

The results of _the route surveys were drawn at the following scales and were reduced to a
scale of 1/25,000 as shown in the Route Report:

Center line C1/715,000

Profile : Horizontal 1/15,000
_ _ Vertical 1/1,000
Cross section : 1/200

2) Topogfaphic Mapping Survey
For the 10 main intersectiqns along Mi.-1, ML-3, ML-4, ML-5, ML-7 and ML»9, topographic
mapping surveys were carried out to design improvements of intersections, The total sur-
veyed area was about 900,000 m2.
The surveyed locations are shown below:

Project No. - Route No. or Name Intersection

Phase 1 Projects

MIL-1 ~ Chon Buri Bypass (1) Beginning point {at Rt. 3)
ML-4 Rt. 3 (2} A. Kiaeng (at Rt. 344)
. _ (3) Chanthaburi (at Rt. 316)
ML-5 . Chon Buri-Pattaya (4) Beginning point
New Highway (5) Laem Chabang (at Rt. 3)

ML-7 Rt. 304 (6) Beginning point
' (7) End point {at Rt. 314)

Phase I Projects

ML-3 Rt 3 (8) End point at Sattahip
ML-9 Bangkok-Chon Buri (9) Bang Pakorn (at Rt. 314)
New Highway (10) Chon Buri (at Rt. 344)

The results of the topoglaphlc mapping surveys were made at the following specifications.
The results are shown in the Route Report at the reduced scale of 1/4000:

Plan + 1/500
Counter line : 1.0m
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4.1.3 Madterial Seuarce Sm‘vey aud-Soii Tests -

oil S'!mplmgs data concelnlng the material sources and their. quanti-
carch Division of DOH and at DOH

erials for pavements and structures,

Priorto carr ymg out §
Cties and qudhtnes were collected at thc Matel ial and Res
Division Engineer Offices. By this pr ocess, data of mat

laterite materials and crushed stones, etc., were co]lected

Soil samplings of embankment materials from boirow pits were carried out f_}:)‘r 23 samples
in total. Soil samplings of subgrade for pavement design were made at about 10-km inter-
vals for 52 samples in total. ' '

The laboratory tests for samples thus collécted by-the Study'_Team.werc made by-the Materi-

al and Research Division-of DOH. The test items were as follows:

- Natural moisture content
- Particle size distribution
- Spécific gravity
- Compaction
- CBR
The locations of material sources and their test results are shown in the Route Report,

4,1.4 Boring Sairvey_

A boring survey was carried out at 17 sites to analyze soft ground and to deszgn the founda-
tion of bridges. ' :

The sites are shown below:

'BORING SITES

‘Project No, Number of Borings - Location

Phase 1 Projects _ : _ o R . .
ML-1 - ' 1 (BH-2) KM 0+ 000

. ML-A4 . o ].(BH—?_:) _ _ KM 304 + 000
ML-T . ' 1 (BH-1) - KM 59 + 790
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 Project No. MNumber of Borings

_ - Location
Phase II Projects . '
IM-12° o BH1L 204400 LT
IM-14 - BH2 0700 LT
M6 BH-3 " 44900 RT
2 ' BH-4 134500 RT
_ BH-S ' 20+ 500 RT
RLC o BH-6 134400 RT
Lo BH-7 16+700 RT
IM-22 L BHE 14400 LT
| BH-9 5500 LT
ML-3 ' BH-10 114700 RT
. ' ' BH:{1 224300 LT
ML-9 . BH-(1) Khiong Prawat
' BH-(2) - Bang Pakong River
BH:(3) " B.Bang Samae

Bo.ring ‘was cc-),m'posed of drilling a borehole with the standard penetration test (SPT),; and
collecting soil samples of each stratum for the following laboratory tests:

- Moisture content -
- Unit we'ight _
|- Atterberg limits
- Sieve 'a_lialySis '
: Unconfined. compression test (ML-9)
- Consolidation tests (ML-9). -

The results of boring are presented in the form of a boring log with a graphical SPT plot
and a description of each soil stratum. These are shown in the Route Report..

4.2  PRELIMINARY DESIGN
4 .-2.1 : Des_ign;Standards

Accdrdi_ﬁg"td the highway classification of DOH, national and provincial highways are de-

fined as.follows:

National Highways: Roads which are of primary importance to'the economic de-
. veiopment-, administration and defence of the Kingdom. The national highways are
- furthermore subclassified into two categories: primary highways and secondary

'high_ways.
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Provincial Highways: Roads which are of secondary importance for n_at,n'onal d'eve.lop-
ment but essentiat to efficient provincial administration, linking Amphqes (districts)

and other important area centers to provincial capitals.

Based on these definitions, DOH classifics the existing study routes as follows.:

Phase I1 Projects

Phase I Projects

L-3 (Rt.3, Sattahip -
Rayong)

ML~8 ¢(Rt.36, Bangkok -

Chon Buri New

Highway

-~ Primary ML-1 (Rt.3, Chon Buri Bypass) M

Highway o ]
: HML-2 (Rt.3, Pattaya-Sattahip)

ML-4 (Rt.3, ‘Klaeng-Chanthaburi)
ML-5 ¢Rt.36, Chon Buri-Psttaya
New Highway)

-~  Secondary - HL-4 (Rt.31B, Chanthabuari)
Highway  ML-7 (Rt.304, Min Buri-Chachoengsao)

- Provinoial IM-23 (Rt.3287, Rt.3Z2-Tha Rua) IM-2Z (Rt. 3308 Nong
' ' Prue-Lao Khwan)

Highway
ML-5 (Spur to Laem Chabang) IH-13 (Rt.3053, Bang
Ps-In-Ayuttaya)

IM-16 (Rt.3312, Lam
Luk Ka-¥hlong 18)

ML-5 is a new construction 1011te composed of two sections, a main section from the Chon
Buri Bypass to Rt 36, and a spur between the main section and Laem Chabang. ML-9 is

also a new construction route between Bangkok and Chon Buri.

ML-9 (Bangkok—Chon Buri New Highway), linking up with ML-5 (Chon Buri-Pattaya New
Highway) at the south of Chon Burd municipal area, will play a vital role as an arterial high-
way between Bangkok and Rayong by way of existing Route 36. These two highways, M1L-9
and ML-5, are classified as a primary highway with the name of Rt. 36 as shown ‘above.

The access portion of ML-5 to Laem Chabang is categorized as a provincial highway by DOH.
DOH has miniuziun design standards, P standard for primary highways, S standard for secon-
dary highways and F standard for provincial highways. These are shown in Appendices 4.2.1
to 4.2.3, respectively,

As-shown in these Appendices, the P standard is subclassified into four road classes from

P io P3, the 8 standard itno six road classes frotia SD to S5 and the F standard into seven
classes from FD to F6 according {o projected ADT.
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Based on the specifications of DOH design standards and projected ADT, the road class
to be applied to.each study route was determined as follows:

Phase' 1 Projects

APPLIED ROAD CLASS

Project

Route

Projected

Road Class of Road Class
No. No. Existing Route ADT Applied
ML-1 Chon Buri Bypass Pi ©22,400-30,160 PD
ML-2 Rt. 3 PL/P3 11,200-12,900 PD
ML-4-1 Rt. 3 Pl 14,200 -17,700 - PD
ML-4-2 Rt 316 54 14,400 SD
ML-5(N) Ction Buri Bypass to New Plan - 25,500 PD
junction for Laem
: - Chabang
ML-5(S) ~Junction for Laem New Plan 5,100 (7,200) Pl
Chabang to Rt. 36
MIL-5(W) Access section for. New Plan 20,500 FD
Laem Chabang _ .
ML-7 Rt. 304 53 11,000-13,400 SD
IM-23 Rt. 3267 F4 3,800- 5,600 '
(5,400- 7,900) Fl

Mote: -1} Projected ADT shows average annual daily traffic at 7th year after opening (2000).-

2) Projected ADT in parentheses shows average annual daily traffic at 15th year after opening (2008).

3) 'Theroad class of divided highways (PD, SD and FD) is applied to routes with more than 8,000 project-
ed ADT at 7th year. ' : S

4) The road class of PI and F1 is apphed to routes with 4,000 to 8,000 projected ADT at 15th year.



Phase Il Projects

Project Route Road Class of Projected Road Clas
No, "No. Existing Route o ADT Applied
ML3 Rt 3 P1/P2 _ 9,300-12,200 PD
ML-9 Rt 36 New Plan 1650039700 - PD
M-t Rt. 346-Rt. 3422 PWD (E5) 7 600-- 1,_000' P4
™-2 Rt. 3306 . ES 500- 600 F4
IM-11  B. Channasul RID (F4) | 500- 2,000 - F2
~Rt. 3064
IM-12 Rt 3064 RID (F4) 1,000- 1,600 P2
~Rt. 3263 - -
IM-13 Rt 3059 F4/T5 1,500 . P2
IM-14 Rt 1-Rt. 305 Rurat (E5) 1,600 1,700 F3
IM-15 North Section Rural (F5) 2,500 - F2
(Rt. 305-Rt. 3312) | |
South Section” : Rural (F4) 5,200 ' . - F
(Rt. 3312-Rt. 304) - . |
IM-16 Rt 3312 : Fs 600- 1,200 T OF3
IM-17  A. Lat Krabang PWD (F4/F5) 400 - 2,100 F2
_Rt. 314 C
IM-22 Rt. 304-Rt. 3124 © Rural (FS) 1100 F3

4.2.2  Geomietric Design
(1) Design Speed
Based on the specifications in DOH standards, the following design speeds were adopted:

ADOPTED DESIGN SPEEDS

{U;ﬁf.: km/h}
Road Classes :

Terrain Conditions -

P S FD, F1
Flat and Moderately Rolling N 80100 70-90  70-90
Rolling and Hilly : 60~ 80 55-70 o 5570
Mountainous 50~ 60 40-55  40oss

ML-9 (Bangkok—Chon Buri New Highway), which passes most of its Ieﬁgth throuéh_ flat
-paddy land, was designed for a speed of 120 km/h taking the controlled access 'operatidu
of ML-9 in future into account. |
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(2) Geomelric Design Criteria

The geometric design criteria corresponding to design speeds were determined based on
AASHTO design criteria as-follows:

-GEOMETRIC DESIGN CRITERIA

. Descripfion (km/h) T - D(‘}Sigll _Specd (km/h) :
: Lo 120 100 90 80 . 70 60 506 40

Minimum Radius of

~ Curvature (in) 710 360 280 210 160 120 80 50
"Minimum Stopping Sight _ _ _

. Distance (m) =~ . 210 160 140 115 S0 75 60 45

Maximum Gradient (%) - 5 6 7 8 9 10 10 12

(3) Typical Cross Section
Typical cross sections were determined through studies of DOH standards and typical sec-
tions adopted for recent highway designs. They are given in Appendix 4.2.4 and also shown

in the Route Report.

ML Projects, except for a section of ML-5 (south part), were designed as a four-lane high-
way. Their specifications are as follows:

- Carriageway width - :7.0m

- Shoulder width 1 2.5m : left shoulder.
. 1.5m : right shoulder
- Offset distance between : 20 in general

“two:lane centers
- - Gradient of embankment : 2:1
slope

For some sections, however, the application of special typical cross sections were required

as follows:
Built up sections in ML-4: A narrow right-of-way (40m wide) and difficulties of land acqui-

sition constrain improvement to a four-lane highway by using the existing lane. Two lanes
in both directions were planned to be newly constructed (Appendix 4.2.4, ML-4 (b)).

Rt. 316.séctiqﬁ in ML-4: Sirice this section passes ‘through an urbanized area in Chantha-
buri, a cross section with a narrow mounted medial strip was applied (ML-4 (c)).
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ML-5§ (south pOlth]l) is to ncwiy construct an Fl-class foad and IM-23 is to Improve from |
an Fd-class to an Fl-class road (ML 5(b) and IM- 23) Inthese cascs, bo_th shoulders are 2.5 m

wide.

ML-7: Two types, a 15-m offset distance and a mounted medial strip, were applied, because

the existing road was constructed along the center line of the right-of-way (ML-7 (a), (b))

(4) Alignment

1) Horizontal Alignment

d to follow that of the-existing road

The horizontal ailgnment for IM- Pro;eets was designe
oduced for IM-14 and IM 22, 9km

as much as possible. New alignment portions were intr
in total length. Detailed route descriptions are given in the Route Report.

The following are some comunenis on four-lane ML Projects: -

ML-1: The ex1st1ng two lasiés of ML-1 were constructed by shifting the center- line to the
left side of the 60-m wide right-of-way on the assumptlon that ML-1-would be im-
proved to a four-lane highway in Fulure at that time. Therefore a good alignment .
for the additional two lanes could be designed in the space of the right side. No
additional land acquisition was required, except for areas for intersection im-

provement.

ML-2: Has a 50-m wide right-of-way broad enough to add new lanes. The new lane was
designed to the left side of the existing lane for a 3.0-km !ong sectxon from the ori-
gin point and shifted to the rlght side in the remaining section in order to construct
in the space within the right-of-way. There is a sharp curve of about 200 min radius
at STA. 154. This was improved to an alignment which satisfies the geometric de-
sign criteria. In the terminal section, the distance between the centeré of the existing
and new lanes was gradually narrowed to smoothly connect with the existing road
with a narrow median strip. No additional land acquisition is requife-d.'

ML-3:  The right-of-way width is 40 m in general. In built-up sections, a special ¢ross sec-
tion within the 40-m wide right-of-way was applied. In other sections where it was
judged to be easy to acqulre land, a normal ¢ross section was apphcd within a 55-m
right-of-way. : RN

MI.-4: Has a 40-m wide right-of-way not broad enough to add a new larie. Acciuisition
of 20-m wide additional land was planned and the alignment of the new lane was
designied there. For built-up sections difficult {0 obtain-additional land-and the--R't.
316 section in an urbanized area in Chanthaburi, the special cross sections described
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in (3) above were applied.

ML-5: Is anew construction route planned in an 80 m wide right- -of-way. The a!lgnmenl

was designed on the basis of the result of a topographic survey camed out by DOH
;w1thout any pr oblem. : :

MIL.-7: Has a 60 m wide ught 0f~way The existing roitte, however, was constr ucted along
the center lme of the right- of~way Therefore, the offset distance of 15 m-was reluc-

‘tantly apphed due to consnamts of the right-of-way. There are two sharp curves

. at STA. 37 and 55. These were improved to an alignment which satisfies the geo-

"metric demgn criteria. For an at-grade railway crossing at STA 76, an overpass bridge
was demgned

2) Verticai'Aligm_neut

The ver tlcal ahgnment except for new constr uction roads ML-5 and ML 9, was demgned
to follow that of the existing lane as much as p0551ble However, for ML-7, whlch passes
or a soft ground area, the embankmcnt height was detérmined to be somewhat higher than
that of the existing lane considering the ground settlement expected.

3) Route Selection of ML-9

- Under the condition that :‘the'beginnihg point and the end point of ML-% are given; a cor-
ridor for establishing the route alignment was delineated taking the existing trunk highway
network -and topographic features into account, as shown in Figure 4.2.1,

The corridor length is about 80 km and its width is-about 10.km. Within and around the
corridor, the contro} matters which restrict-the establishment of route alignment WETE €Xa-
mined on the t0pographic maps and through field investigations. The control ‘matters are
summarized by control item as shown in Table 4.2.1 and are also shown in Figure 4.2.1.

Three route alternatives were then proposed, basing their respective planning principles on

different viewpoints.

In the route se]ect;on primary concerns were paid among others on the route length, critical
construction constlamts and mtersectmn locations. Comparative route alternatives are given
| in Figure 4.2.2. As the comparatwe study indicates, Alternative C is considered to be the
most desirable route among the proposed route alternatives thh respect to those physical

control conditions.

Th.rough‘ discussions with DOH engineers_, the C-route was selected for the subsequent feasi-

bility study of ML-9.



 Prior to commencing the feasibility study,

a route survey along the selected route was car-

ried out to identify the actual physical features such as terrain conditions, rivers and canals

and habitated arcas. TR
| DOH aireadydec_lared'

ween the begmmng point and Lat Kxabang, _
ouie for the section

‘For the route section bet
way with a width of g0m. Therefore, the C-r

the aCC]l!lSlthﬂ ‘of right-of-
follows the ahgmncnt pfanned by the DOH.

final route location of ML-9. Accumulative dlstance, deflectlon an--

Figurc 4.3.3 shows the
n Table 4. 2 2; The net

gles and radius of curvatures employed for ML-9 designs are glven i
length of ML-9 is $1.7 km. : B

4.2.3 Earthwork Design

1) Emban'kment
T he required minimum height of the road formation was deteimmed mamly in con&déra—‘
tion of the influence of the surroundmg water level on the road structures, espec1a]ly on the
pavement siructures. In this study, the minimum height of road formation was designed to
be 70 em above the surounding high water level estimated during the_road inventory survey.

The side bortow method is common and economic for embankment construction in Thailand.
In the Master Plan Study, this method was therefore applied to embankment construction
for all projects except for ML-7. However DOH recently decided as'a general ruIe that-em-
bankments for main highways shouid be construcied by the borrow pit method; not by the
side borrow method, because it is difficult to obtain good quallty fill mateérials by the side
borrow method, especmlly in areas of rice fields, [‘oilowmg this recent policy of DOH ihe
borrow pit method was applied for all projects, except for IM-2 located in a. hilly area.

Locations of the borrow pits for _each-préject were decided through discussions with engiricers

of concerned district offices of DOH. As described in 4.1.3, data for the qualities of materi-
als in the borrow pits were collected mainly from the Material and Research Division of DOH.
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fighway Standard
Design Speed.

Origin - Destimation

Right of—wayuwidfhr

' Beglnnlng

End Polnt

| F.ig‘"ef‘?_fz‘z '. ROUTE ,COM-PARI_SON FOR BANGKOK~CHON BURINEW HIGHWAY (ML-9)’

Natlonal Prlmary quhway (PD) (D1V1ded 4- lanes)

100 km/hr

POlnt_

-: End of LTA 2nduphase Pro;ect {Sl Nakarln Road, Rt.

3344)

‘- Chon Eurl - Pattaya New nghway (J1ca Study Road ML-3)

80 meters '.”'

Route Alternativee'

Alignment

Route Length {km}

Route Characteristics

Remarks

.Routé'B

Route C

‘”w ra-—r\)"'-

f LITEITTN “
SAA!G P

/ mnm :
"‘! F XA)and
"4

78}0"

The Route alms at the shortest o
connection of the O*lgln polnt
. (énd point.of ETA Project) WIth
the Destipation {Chon Buri - .-
Pattaya New Highway ), avoiding -

~ the ‘major -CONTROL CONDITIONS such
as large scale industrial facili-.
‘ties, temple and school and ‘alsc -
taking. the deszrable crossing with
River & Canal, Rallway, Artery Roads
and power transmission lines. =

The Route paeses :[-"
—'the planned Nong Ngu Hao Alrport

F31te T ;
+ amid the paddy fleld of rather soft

soil ground

mrdensely populated areas - at cross;nqs_‘

of " highway Rt. 315 and Rt. 344
 s1te close ko power transm15310n

=towers and llnes.

88.5

" The Route detours the planhed alrporf
_area - (Nong Ngu Hao) and densely populated

area of Amphoe Lat Krabang. Theén it takes

" the aligmment in parallel with the Study
-Road IM-17. The Route crosses at righti.

angles to the Rt. 314 and Bang Pskong river.
The latter half of the Route passes through
the paddy field dotted with farmhouses.

The ‘Route is conveniently located for the

Container Yard planned at around Amphoe

Lat Krabang.

”The Route is

~-. around’ 10 kllometers longer 1n dlstance
compared w1th Route A,

—'1ocated ‘a llttle tar from Chon ‘Buri

_munlc;pal area,

‘ ' /J/ amuw :

T nla:nnmu l
A 'rcmuu .

; X ‘ ;

e:ﬂr

kS uljnmm‘_

4940 HraN

o e nlantihad .
liTCRA!lh

gL

2

81 5

- The first 25 kllometers of the Route

is common to the Route B.  Then it takes

the direct alignment to Amphoe Bang Pakong.
The latter half: which follows the same route
as the Route A takes the shortest course

to the Destinatioen..

The Route is well 1ocated eliminating

the dlsadvanfages seen in koth Route A

and Route B.
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Control Points

Table 4.2.1 CONTROL POINTS FOR BANGKOK-CHON BURI NEW HIGHWAY (ML-9)

Plahning Principle of
Route Alignment

‘Control Objects

Remarks

Beginning Point
End Point

fnd Point of ETA 2nd Stage Project
Chon Buri - Pattaya New Highway (ML-5)

Detourihg=the DEVelopment Zone

pevelopment Plans (A-1) - Lat Krabang Industrial Estate Estate Area 5 4 km2
(A-2) - Proposed Nong Ngu Hao Airport Site Decreed Area 3 32 hm2
(A-3) Privately-owned Industrial Estate Area 5 1.3 km2
(A-4) Bang Pakong Riverside Country-Club Orchard & Housing Area: 5 km2
' S ' Golf Course
(A~5) ° Bang Pakong Industrial Estate 0.5 km2
Artery Roads to be Crossed ‘Crossing at Right Angle to Roads (B-1} Beginning-Point {Si Nakarin Road) Rt.3344 Confirm KTA Plan
Junction ' {(B-2} Jumction with Bangkok Outer Ring Road:
Interchange (B-3) Intersection with Rt. 3119 :
Intersection (B-4) Intersection with Rt. 314 = : Cross Measures
{B-5) Intersection with Rt. 315 and Railway (Over-pass/Under-pass)
(B-6) Intersection with Rt. 344 '
{(B-7) End Point (Connecting with ML-5)

Temple, Graveyard, School

Detouring the Objects

7 A marks on Mép

Large—-scale Factory, Plahts,
Facility Yards

Detouring the Objects

' Candidate depots :

G6-depots

Big River to be Crossed

Crossing at Right Angle to River,
Height Cleararnce

Highest water level, Fouhdation
Condition for Piers & Abutments

Railway Crossing

Crossing at Right Angle to Railway

(C-1) Inland Container Depot

- {C=2) EGAT Substation (Chachoengsao)
{C-3) BHK Metal Company/Factory-
{C-4) EGAT Thermal Power Station (Bang Pakond)
(D-1) Bang Pakong River (Width 350-400 m.)
{E-1) PBangkok - Chachoengsao
(E~-2) Chachoengsao - Sattahip

Confirming Double-~Tracks Plan

Densely Populated Avea

Detouring the Objects

%Z? marks on Map

' Canal Pla Thia

Medium/Small River & Canals Bridge or Box Culvert Construction (F-1) ] ]
, : : (F-2) - Canal Pla Ong Chao
(F=3) Canal Prawet Buri Rom
(F-4)} Irrigation Canal (W = 30 m.)
Unf : raph Detour (G-1) Low-land Area (Soft Groun
nfavarable Topog_ap v (G-2) Mountain

Power Transmission Line &
Tower

Clearance under Power Lines

> Marks on Map
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2). Countermeasures for Soft Ground

Soft ground questionable in terms of stability and settlement is generally said to be layers
with the following characteristics: ' '

CHARACTERISTICS OF SOFT GROUND

Ground Lo | .. . Peaty gtound and _ Sandy :
h ' : ' clayey ground e ‘ground
Stratum thickness Less than 10m ' More than 10m -
N value 4 or fewer - 6 orfewer - 10 or fewer
qu (kg/cm?) Less_tharl 0.6. o _Less:lhall 1.0 '

Judging froaﬁ the above, characteristics , the follow'in'gprdjecls.are located in soft ground areas:
-Phase T Projects : ML-1 and ML-7
- Phase 11 Projécts : ML-9, TM-12, IM-14, IM-16, IM-17 and IM-22

However, since IM Prolects are only to improve. ex1stmg roads and to construct pavements,
1o particula: countermeasures for soft ground are required. Analysis, therefore, was made
for three ML Projects: ML-1, ML-7 and ML-9.

a) Ml-1 (Phase Iy

At the begmnmg pomt of ML-1, the existence of a total of about 5 0m of thlck soft sandy
clay layers with 40% to 80% in natural moisture content was found from Borehole BH-2-
shown in the Route Report Judging from the analysis of ML-7 described below, no severe:
problem as to soft ground is expected, because the thickness of the soft layer i is relatlvely
thinner and the natural moisture content is comparatlvely lower than those in ML- 7. A bearing
unit, however, was desxgnecl to the overpass bridge approaches as a precaution to expected
faulting. '

b) ML-7 (Phase i)
Borehole BH-1 shown in the Route Report revealed that ML 7 is located on very soft clayey
layers of about 10.5m in total th:ckness with 80% to 100% in natural m01sture content.

The average N value of the clayey layers was about 1. O

Only a rough analysis was done fm stability and settlement caused by the IOdd of the « em-
bankment since consolidation tests were not performed.
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) Sihbility- of Embankment

The crltlcal height of the embankment (Hc) on-soft ground is calculated Ly

the following
equat:on

- He = qd/ye _
" where, R Lo
~+ ye ¢ Unit weight of embankment (kg/cm3) _ -
gqd :  Critical bearing Lapamty (kg/gmz) This is given by the table

: beIow
Ground Conditions qd
* Thick clayey gi'ound or peat ground 3.6 Cu
Ordinary clayey ground 5.1 Cu

" Thin clayey ground or peat ground : 7.3 Cu

The appafent cohesion (Cu) in the above table was estimated as follows:
-The rela'tionship between Cu and gu is

Cu ;. 2
qu :  Unconfirmed compressive strength (kg/cm?)

- q;, is estimated based on the natural moisture content (Wa) by the following figure:

)
. 9
1.0 Ao
8°\ %o
00
)
© |0 o

ﬁs.( kgi/ cm?)

05 5 .8063%‘- |
_ ' _ Q0 o

9 s 100 200 500 1000
| | i (%)

* Relationship between qu and Wi
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Variables in' the equation were _(lete_'l‘htl_ined based on the results of the boringas follows: _
Cad i 0.002 ke/omd (2.00/m)
qu o+ Q5 kg/cm2 (Wp= 100%) _ :
Qa 3.6 Cu 0.9 kg/em2 (tthk soft gl ound 12\3’61)

The calculated Hc was 4.5 m This helght is on the safe 51de because, in the calculatlon by
this equatlon the st:ength increase of the soft Iaycr mduced by consohdatmn is dlsregalded '

The lnghest cmbankment planned in ML 7 was 4 5 m. Th;s was dcmgned in ouly very shori '
: sectlons close to bridges. Construehon of the embankment can therefore be camed out without
any problcm as {0 stablhty E ' : '
i Consolidation Settlement
Consolidation settlément () is roughly estimated by. the ffol_lo’Wiﬁ'g equation:
S=mysPxH
- where, P S{ress mcreased by embankment (kg/cmz)
H : Thickness of soft layer (cm) '

- my : Average compressxon coefficient (cmz/kﬁ) .

my is given in the _relationshiﬁ iv_ith' Wiy, as follows:.

{om¥ kgh)
£

=

.
ooNe - ) | ‘ - .
\390 : o .-

o 0100, 'zoo 500 o000

Relﬁtienehip b_e_t\\?een'_ Wn_ahd mv |
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Variables in the 'e_qualiou were as follows:

P =0.5 kg/cm2 Avcrage helght of embankment i is 2 Sm and unit weight of
: ‘ emban!\ment is 2 0t/m3

CH=.1,050em Thicknss of soft layer
my = 0.08 :'wvnisxueﬁm.

S was- thcrefore calculated to be 40 cm. Consohdatlon settlement usnally ends up with two-
thirds of the total amount by completlon of the embankment From this fact about 30 cm
of settlement is estlm_ated during construction of ML-7, Therefore, an exira volume for the
em_bankment- caus’ed by this settlement was considered in the cstinlate of ea_rth work 'quantity.

-Out of 40cm of the total amount of the settlement, 30 cm of the settlement would be fmlshed

durmg the construct;on period. A residual settlement is estimated to be 10 cm in a mmpie'
_calculation. A tolerable settlement. after completicn of pavements is commonly said to be
about IOCm 'lherefme, no particulal measures are required. -

_However ‘the actual residual settlement is likely to be considerably larger than this, because
ettiement by pumping up ground water and by Seconddry consolidation was not considered
in this study :
' Considering the abové, the following measures should be applied at least:
-To apply AC paveménts; since AC pavements are more flexible than PCC pavement
against settlement and can be easily repaired.
- -To apply bearing units to prevent faulting caused at bridge approaches.
¢) ML-9 (Phase I)

ML-_-Q,passes_ on a soft ground area over about 65 km between the beginning point and J.R.
315. Three borings carried out along this route, which are shown in the Route Report, rev-
ealed severer conditions than that of ML-7. A more detalled analysxs therefore, was per-
formed based on the results of the consohdatlon tests.

The soft ground 18 composed ma;nly of two kinds of soil Iayers morgamc clay and silt sand. -
The total soil layer 13 very thick. Rock of hard sand Iayers could not be found aithough

“borings were drilled up to about 40m in depth
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