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34.1

_Resu'_lts of 1997 Traffic Surveys
0ut!ine of SurveyS

- In order to analyze the present trafflc condmon and to oblam necessary data for updatmg '

the exmtmg O- D (Orlgm Destmatron) tables two kinds of trafﬁc surveys were

conducted One is “traffic count survey’ * and another is roadsrde O D mterwew The

outlme of each suwey is summarued as follows;

_ 1(1') |

Traf_fic Cou_o_r S_urvey :

- l).:- Puroose

Traff1c count survey was conducted in order to ﬁnd the actual trafﬁe volume at o

major road secnons in and around Han01 The survey ‘was camed ou{ manually in

" accordance with the planned procedure by drrectron by vehrcle type by time

perlod as usual.

D) "Ciaésification of Ve'hicl'eTypé o

Though somewhat drfferent classrﬁcatrons of vehlcle type were apphed dependmg
on survey types a ciasqrﬁcahon with 11 categorres of vehlcle type was 5elected in
this burvey '

Bicycle and Cyclo.

Motorcycle Passenger car, Taxu’Ldm Small bus Bus Smali truck Truck
Trailer and Others. C . St

3) Time Duretion

”'Traftrc count survey was carrred out in one weekday or for one week (contmuous 7
: days) dependmg on the survey pomts (refer to Frgures 3. 4.1and 3.4. 2)

S3-12
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Time duration for one day was 12 hours; 07:00 to 19:00, and traffic volume by

each quarter-hour was recorded. See Table 3.4.1 for the outline of traffic survey.

Table 3.4.1

Qutline of Traffic Survey

No. | Road Name (1) Road Name (2) Locatoin Survey Diate | Survey Hours | - Remarks -
101 |NH No.tB - |Nguyen Van Cu Chuong Duong Br, ~ |Oct. 07 (Tue} |12 hrs. with OD

102 |Ring Road 3 - |North Thang L(mg-Not BalThang Long Br, Oct. 07 (Tuc} |12 hrs. with QD

103 |[NH No.lA Giai Phong Van Dicn Oct. 07 (Tuc} |12 hes. with OD

20t |Dike Rd. W-south 1Tran Khanh Du . Tran Quang Khai Scp. 18 (Thu) 112 hrs.

202 lext, of NH No 1A Duung Giai Phong Politechnic University [Sep. 17-23  j12hrsx 7 duys

203 |ext. of NH No. 6  {Nguyen Luong Bang Nguyen Luong Bang  [Sep. 17 (Wed) {12 hrs,

204 [DoiCan . . [DoiCan ' Ngoc Ha Sep. 18 {Thu) {12 hrs.

205 [Dike Rd. W-north [Yen Phu An Duong Sep. 18 (Thw) {(2hrs.

206 |NH No. 3 NH No.3 Xuan Du Sep. 19 (Fri}  |§2 hrs,

207 |Ring Road 2 Minh Khai - Minh Khai Sep. E8 (Thu) [i2 lus,

208 |Ring Ruad 2 Truong Chinf Truong Chinh Sep. §7 (Wed) |12 hrs.

20% [NH No. & Nguyen Trai Nhan Chinh Sep. 17 (Wed) |12 hrs
210 |Ring Road 2 Duong Lang Trung Hoa Sep. 18 (Thu) {12 lus.

211 |NH No. 32 Cau Giay Dich Vong Sep. 17 (Wed) |12 hrs,

212 {NH No. 3 NH No.3 | Nguyen Khe Sep. 22 {(Mon) }12 hrs.

213 JNH No, 1A NH No.1A Yen Vien Sep. 19¢Fri) 12 hrs,

214 |NH No.§ NH No.5 Bay Bridge Sep. 19(Fri} |12 hrs under widening
215 |Dike Rd. E-south  |Dike Rd. E-south Cu Khoi |Sep. 19 (Friy [12hws, 7 :
216 [NH No. 6 NH No.6 Ha Dong ~fSep. 19 (Fri) |12 hrs.

217 |NI No. 32 NH No, 32 Tai Tun Sep. 17 (Wed) {12 hes.

Source: JICA Study Team

Ddta C_(;ding and .Tabujéti(.)n

The resu}ts of the survcy rccorded in the qurvev form B (1efer to Appendlx 1- 1).
- were checkcd by supc:rvmor% and installed into computer followmg the prepared
- forma{ and tabuhted as summanzed in Appendix - 3.

(2) - Roadside 0-D Interview

hy 'Pufpb's;é'of the Survey
' ThlS survey aimed at the andlysm of detail charaetemtlcs of the traffics across the
'.‘rlver and 1t the southcm border of H'mm Clty These data obtdm(,d by thm survey
i weie utlhzed to clarlfy the plesent fcatures of tmfﬁc flow and to update the 1995
0-D table‘; whu:h were crcated in Iianm Utban T ranspon Master Plan Study by
'31(:/\ mto the 1997 0 D tables for the S{udy

| _2") | fsaro‘ey' cam'p‘aﬁems_ -

- The survey consists of two parts; interview to the drivers and traffic count, and they



‘were catried out at same time.

i) Interview survey

IntClVECWEIS asked various 1lem§ to the dnvexs of vehlcles except for non-

: 'motouzed vehicles such as blcycie and cyclo in accmdancc w1th the prepared o

o questlonnaue w1th necessary 2 qeelqtame of traffic pOllCCS at 1oadqxdes This

3)

survey were done by sample basis al a bdmplb rate of dboul 5% by each
vehlcle type (1efe1 to survey form Ain Append;x 1- 1) '

i) Trafﬁc"c‘ount

* AL same time trafhc count survcy was alqo conducled durmg the whole'- '
' 'penod 07 00 to 19:00. The same survey f01m B for trafflc count survey was
| | applled * ' ' ' '

:_'S_urvey Stations_'

i) Natlonal nghway IA near lhe southern borde1 of Hanm (3outh of Vdn

Dien)

- ) .ii)' : Chuong Duong Brjdge near lhe gate of to!l shp colleetlon

" ii'i) Th'mg Long Brldgc near the toil g)dte '

4)

' Data Coding and Inpot S

The [csults of the qurvey% were mrefully checked by qupelvmor% and were coded

E | acc01d1ng to the coding manual. After codlng, these data wele mstailed 1nto o

computel foliowmg the fommt (1efer to Appendlx i- 2)



3.4.2 Trafﬁc Count Survey

-Thé'_ results of traffic count survey at 17 survey stations are tabulated in Appendix 1-3 of
this report, together' with the traffic count 1‘esu_lts=al 3 roadside O-D interview stations. A
summary is shown in Table 3.4.2 and Figure 3.4.3 and 3.4.4.

Table34.2  Summary of Traffic Count Survey Results

l?.hl‘S;TTﬂff.iCVOIUITE. (R S ) o
Survey |- D) 2) R R ) ) 8 9) W0 1)

Station|  Date Bicyle Cycle  Mofor  Passen- Taxi, Lamw Snafl bus  Bus  Swall  Twek  Trailer  Others Total

: : o Oydde  gerCar T ek o i

100 | G077 | 4810 - 40 775 2926 0 682 1621 Lis2 . 953 132 258 611 - 66627
102 | Oct.07 666 0 2738 1,769 2718 555 149 . 215 17 7 3| - 6482
103 | O 07 | 4308 0 13 . 7872 0 726 0 698 KL S 17 SR 17 753 - 3m 41 16,102
201 | Sep.18 5265 1027 45396 3,150 o 847 . 86 556 2550 1577 2R 23| 61,668
202 [Sep. 17-23] 48329 . 1517 109,814 3286 - 2051 . 809 366 1047 122 .28 1] 161370
203 | Sep 17 | 44706 - 964 92065 1988 8% 594 276 - 866 271 O 15 142417
209 | Sep. 18 | 12629 222 24202 0 9 . 693 1m0 1 9 .4 1 37,990
205 | Sep. 18 7285 . 31 9438 . B40 T (28 . 85 49 . 28 444 103 8} - 18,668
206 | Sep.19 3058 17497 1032 T 231 338 359 0 494 4167 is8 . 147] 14,482
207 | Sep.18 | 12988 536 12242 451 0125 - 120 23 - 1100 10507 226 71 . 296N
208 | Scp. 17 | 31265 1,113 54,58 167 1,826 147 -5 - 919 - 99 101 39 . 91,072

209 | Sep. 17 | 42932 322 71,529 2735 806 - 453 457 886 79 g 29 120986
210 | Sep. I8 20,704 50 3753 L5 - 288 326 0 M 799 954 172 88 - 6312

20t | Sep. 47 | 53119 - 333 82014 3286 85 - 974 . 450 1042 . SW . 89 89| - 143,684
212 | Sep.22 | 3% 4 8186 3 5096 191 0§ - 359 1175 8% 38 - 14801
203 | Sepi9 | &2 .03 15202 0 951 - 259 0 413 - 24 617 L0SS -, 195 o8| 26909
204 | Sep 19 | 1747 .0 0 19650 . 1693 426 . SS6 ST - 842 G 1009 325 . 206| . 37,028
A5 1 Sep19 | 2437 3 T3M9 .76 W 0 8 e oy -0l T 6766
206 | Sep19 | ReIT T 68 58159 - 197 684 106 - 1 249 1021 U133 o180 19244

07 | Sep 17 | 1301 T 163 12907 0 414 424 . 157 168 - 285 193 41 0 a4] o 280%

Non-motorized Yehicles : el Motortized Vehicles
Sl_ﬂiion' NMYVY . Shareto o Motor - ... | Passenger Cargo
UL All Vehicles| Total Cycle " % Vehicle - % Vehicle %
S10F | 4870 73%| 6L757| | 52,775 - 85.5%[ o 6,383 103% 2532 . 4.1%
S 102 Coeel . 102%| o 5820 T 2738 470%| 2751 . 473%| 0 329 - 5%
103 L4320 T 268%) 11,781 7,872 66.8% 2,331 198%| 1,537 13.0%
C201 ] 6292 . 102%f 55,376 45,396 © 82.0% 5414 98%| 4329 0 78%
202 Co49.846 7 208%| 117,524; 109,814  93.4% 6,512 5.5% 1,197 EO%
203 o 45670 o 321%| 96,747) . 92,065 . 95.2% 3754 3.9% 893 - 09%
c204 | S12,851 - 338%| 25,139) 0 24202 - 96.3% B12 0 32%| 124 - 0.5%
T205 C 7316 . a92%| 103sz| 9438 ¢ 81w 1,102 97%| . 804 - 1.4%
o060 3,059 o antee| . 11423] o 7497 - eSe%| - 1960 T 17.2% 1819 15.9%
1207 | 03524 45.7%| 16,087 12,242 - T6.0%| . 0 934 - 58%| 0 2,834 17.6%
L 208 | 32378 . 35.6%| 58.694| 54,581 93.0%| . 2,045 3% (929 33%
209 | 43,254 35.8%| 77.7932| - 71,529 L 92.0%| 4451 57% 1,723 7 2.2%
210 ©21,225 - 336%| 41,8871 37,537 89.6%| - 2337 S56%| 0 1,925 4.6%
C211 | U s3dAsz o 37a%| 90,232 82914 . 91.9%| .. S561 1 62%| 1668 8%
212 | 03337 v 225%) 10,4641 8,186 Ti4%m| . 1,623 142%| - 1617 14.1%
SA3 | T 1815 0 293%| 0 19,034 15202 19.9%| - 1,867 7 9.8%| 1,867 © 9.8%
D204 | S1L,747 0 37%| 25,2810 19,650 77.7%| 3,249 129% 2,176 - . 8.6%
L215 ) 2,440 - 360%| . 43260003949 913%| o 110 25% 267 6.2%
S216 -} ST BET9 Lt 45.0%| 10565 - 8,159 - T7.2%( . 988 . 94% 1403 7 13.3%
207 - L 13208 0 47.0%)|  14,835) - 12907  87.0%| . 1,463 7.8%] o721 - 49%

" Source: JICA Study Team
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| _(1) SampleRate -

Major findings by analysis of 1997 traffic count'survey can be s_umdtariied as follo\vsﬁ :
(1) Traffic Volume

As the traffic volume depends on each road condrtlon such as route functlon wrdth etc

1ather he'wy t1aff1c volumes, exceedmg 50 ,000 motouzed vehrcles (MV mcludmg

otorcycle) for both directions, were observed at most of survey statrons within urban i

~ distr 1cts of Hanoi. Meanwhrle volumes at major natlonal h1ghways in the suburban area

were lO 000 o 30 000 MV

(2) Composrhon of Vehlcle Type X '- |

) ‘Motorcycle has dommant share eSpecrally wrthm urban d1str1cts 80 to 93% in MV -

" number and 20 to 85% in PCU Over 100 thousand motorcycles were counted at station .

: 202 and 70 to 90 thousand at statrons 203, 210 and 209 Cornparanvely h1gh share of L
tr uck was observed along exrstmg ng Road No 2 and southern dike road because of -

truck ban in daytrme w1th1n the area A certam volume of heavy truck and t1 arlers were

"_counted at NI—I No 5 to/from Har Phong
- (3) Hourly Fluctuatron : &

. Typtcal hourly ﬂuctuatron pattern was observed at most of the survey statrons mornmg |
(07 00 - 08: 00) and evenmg (17 00 18 00) peaks and off~peak at noon '

'(4). Weekly Fluctuatron :

Weekly ﬂuctuat1on shows less trafﬁc on Sunday (74% to average weekly volume) and

slrght peaks on Tuesday and Frtday at statron 202 Volume of passenger car md1cates Lo
wrder 1ange ot weekly ﬂuctuatlon compaung to other types of vehlcle R

Roadsrde 0 D Intervrew -

- Roads1de O D interview was camed out at three stauons on October 07 1997 accordmg -

to the survey rnanual mentroned before and the results are summar1zed as follows

: The sample rate of mterv1ew agamst to the total trafﬁc is calculated by type of vehrcle as 3 '.
s tabulated in Table 3 4 3 S ‘

. The sarnple 1ate vanes in a wrde range dependmg on the survey locauon and type of' R

B vehrcle The sample rate of motorcycle is very Jow | comparmg to other vehrcles because'ﬁ" |



of :gnmance/bad manner of motou,ycle drivers. - Many samples are collected at siafion

102 (Thang Long - Noi Bai IOdd) better than expected.

Table 3.4.3  Sample Rate of Roadside O-D Interview

Survey Station M/C  |Pass.Car| Bus Truck | Sub-total

No. { - Location Dir. - 1 2 3 4 2+43+4 Total
101 jChuong Duong 1 Sample . 197 139 a5 209 443 - 640
C - |Traffic | 25202] - 1,672 14031 - 1,558 4,633 29,835
o |Ratio 0.78] . 831 6770 1341 . os6l 215
2 [Sample| . 90| . 115 So0y o 216f . 421 511
Traffic | 27,573  1,936] - 1,372 - 1,04] 4,349 31,922
Ratio | . 033] - 594 6.56] 2075] " 9.68] - 1.60
142 [Sample 287 2s4f o 18s| - 425 864 1,151
- Itaffic | 52,775 3608 2,775 . 2,599] - 8982 61,757
R ©JRatio | -7 054 7.04 6670  16.35] . 9.62 1.86
102 |Thang Long I |Sample| = < 218 135 .- 96) 102 353 571
-NoiBai . | 0 |Traffic | =~ 1,562)  1,043] 358} . 153} - 1,554 3,116
S |Ratio 13.96]  14.86]  26.82) ¢ 66.67) - 22.72| . 1832
2 |Sample} ~ 149] 194 : 44 92 27| - 476
- |Traffic 1,176| . 1,004] - > 346f - 179] - 1,529 2,705
- {Ratio | - 1267 - 19.02] 12.72]  51.40] . 21390 - 17.60
142 [Sample| . 367] 346 140 194y o o680] T 1,047
Traffic | © 2,738 2,047 704| o 332] C3,083F 5821
i IR - |Ratio 13.40] 16901 - 19.89) 58.43] - 22.06f -~ 1799
103 |NHI(Sowh) { | |Sample| -~ 41 . 574 - 88~ 113[ - 258f - 299
o o \Traffic | = 3,776] ~ 824) ~ 477| . 87| - 2,178} . 5,954
-~ IRatio” | 7 109 - 6.92] 1845  12.88 11.85} . 5.02
2 {Sample| 12| 671 44| - 72l 183 295
*{Traffic | - 4,096] - 600 . 436 o 701] . 1,731 5,827
Ratio |- 273  11.17]  10.23] 1027 10.57] - 5.06
142 |Sampte| . - 153 124 132 185 44l 594
" |Trafiic 7872 1424 - 907 - 1,578] 3909 11,781
: R - |Ratio 1.94 8711 1455 1172 11.28) 7 5.04
All Stations [~ |Sample| .- 807 7241 ..457| . 8o4| . 1985 2,792
I - |Traffic | 63,385 7,079 ,_4%86 - 4,509 15974 79,359
Ratio 127 - 1023 1042|1783 - 1243 3.52

~ Source: JICA Study Team
I (2) O—D Distributiohs b'y'_'S'ur_véy Stétion '

"o D dlStI‘lbUthﬂ by 1he resu]ts of mtcrv;ew sunvcy is lllustrdted in the form of “dcsned_ _
'lme% by survey station (Flgures 3.4.5 to 3 4. 7) This prowdes 1mporlant mformdtlon to
update the exmtmg 1995 O D tables into 1997 '

NGO ) Other Major Results e

.In addltlon to O D dlstrlbutlon other supplemental mformatlon such as loadmg _
‘condmon of truck'; tr1p purpose average occupcmcy, etc., obtamed from O-D interview
s ‘also summarlzed in Flgures 34. 8 to 3 4. 10
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L BN 1

Station Total .
" No. of sumple : t, 985 (vehic la)
Total No.: 15,974 (vehicle}

Station 102 e
No. of sumpfe : 194 (vehicle)
-t Tolal No. ; 2 32 (vehicte}

Station 101 o
" Mo. of sumgple : 425 {vehicle)
Totat No. : 2,5 99 {vehicle} .

Station 103 _
No, of sumple : 185 {vehicle} .
Total Ne.: 1,5 78 (vehicle) ..

v : i
—— Legend-

# - Loaded 100 fon  (capacity) .
& = Unloaded 10010 n (capacily)

" Figure3.48  Loading Condition of Roadside O-D
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Station 102 ) :
.+ No.of sumple : 194 (vehicle)
: Total No. : 332 (vehlcle)
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: . - No. of sumple : 185 {vehicle}
" . " Total Re. : 1,578 {vahicte)
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(_/'\ : Station Total | Occupancy

\ _ Melorcycle 1.51 /%
o ! . Pas senger Car 312 i ’//’7//////////_
"~ S s 16.74 } 5

I3 =i . Truek - ‘ 2.16
| \ —

Station 102 - - | Occupancy P o : \.‘5 —— 3 A
Molorcycle -~ 1.55 . et y }
Pas senger Car © 2,73 = \'.“';.. i ‘f.f"‘
Bus 10.15 - S, o I

{ Trck 2.24 =] o l ' . :,x"’f}
Total «..-’N‘/':_\\ o

. "] Station 101 " | Occupancy
) Motorcycle ©1.59
Pas senger Car © 3,39

ok Trip P utpose

=

7h

Cr

L al S W
Station 103 - | Qccupancy e : \\ ; "‘-._.
Motorcycle 123 B |- N
Passenger Car { - 3.89 E’////////_/////////////////ﬁ " VLegend,.f:;’m— N !:
Bus - 2805 | o | o Work T
Truck : 200 V7 7} ’ Y Y10 Schoo |
Total B K R s Shopping B
. Vg i " ) on Business i
: ! ' . .:g . i E==j lo Home
! o : | T Others -
o S5 L 10km
/ o= e — S

" Figure3.4.10 Occupancy and Trip Purpose of Roadside O-D
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4.1

Carr

" CHAPTER 4

Methodology

and in conStderatlon of the great amount of useful data obtainable from the results of
_HUTMP practtcal!y the same methodology for traffic demand forecast is applled in the

TRAFFIC DEMAND FORECAST

- demands based on person mp from v*mous viewpoints,

For

Study ‘while conmdermg pos%tble future alternatlve COﬂdlthIlS

General

' F1gu1e4 l I.
NS 7S '95 HUTMP
‘D5 0-D Tables 0-D Tables

The comprehen‘;we Hanoi Urban Transport Master Plan gtudy (HUTMP) conducted by
: _JICA from September 1995 to January 199’7 has carefully analyzed future traffic

the mke 01 consistency,

Overall methodology of trafflc demand forecast in the Study is explamed as shown in

'07 Traffic Survey
Resulls -

Present
Socioeconomic

g Indicators

:" :

T Calibration

- Comparison/

- 1997 Present_ N
- 0D Tables .

Trip G/A Model

F;gure411 .;,.Gene’t'_al 'F:low :Cha_rt of ’I‘;x;af'f:ieDem_ﬁr‘ld Fofeeast

Future
Framewoerk

Urban .
Development
Plan -

Future O-D

HUTMP

1

Trip Distribution

' Hanoi
Master Plan
© 2020

Fulure O-D Tab]es
2010, 2020 - ’

: Traffic
Assignment

Proposed RR3

r l‘_

Future Road

" Network -

- Traffic Vul_ume
Sl e e
. " |Southern Section of RR3

- Note: G/A denotes Generation/Attraction,
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4.1.3

4.2

Basic Prernises

_ The foi!owmg conditions were set for traffic dem’md forceac;t of thc plopoeed southern'
~ section of Hanor Rlng Road 3 (RR?)

i) 'Stnee the RR3 piays a slgnlﬁcant role in the arterral 1oad network of Hanor
' metropohtan area, though the propoeed section is a part of RR3 the tlaffte demand_ '
analysis chould be conducted not as the independent road bectron but as a part of
o Whole road network

_ii)' _ Traffrc demand is ferecast in terms of vehrcle vo]ume m AADT (Average Annual

Darly Trafflc) by type of vehtcie that is, four (4) types motorcycle passenget car,
bus and tr uck

£ .iii) B'mc traffxc movement in HUTMP m the form of O D table:, is uacd wrth the _

necessary modrfrcatrons both at preeent and in the future

iv)  Though the ofﬁmal tdrget year of the plan is the year 20t0 addltronal |
B supplementa:y demand forecast for the year 2()20 was also eonducted in order to
provrde a grasp of further future condrttons ' ' '

vy HCA STRADA (Sy';tem for Txafﬁc Demand Analysrs) model is fully utlltzed. |

__ throughout the trafﬁc dem’md forecaat proccdurc m the Study

| JICA STRADA Mddel |

Ihrs is the comprehenswe traffrc demand analysrs model newly developed by JICA :
which can be operated by the personal computer w;th CPU of 80,486 over hard dl‘;k
(over IOOMB) memory (over 8MB) and Wmdows '

The package of a traffrc demand forecast model name]y J ICA STRADA consrsts of 25 B

modules of program package and users can select eaeh module at thetr demands of _' '
analysis. - ' '

Zoning

'Ihe HU FMP zonmg system wrth 79 zonet; was converted rnto system w1th 59 zones .': ..
) taking into constderanon the proposed route of RR3 “and the newiy confrrmed o

administrative boundfuy in 1997 The area along RR? was dtvrded mto sma]ler ?OHES '

whlle zone mtcgratton was conducted 1n other area Table 4.2.1 summarlzee the zonmg o

_systems of the Study, 14, £8 and 59- aone correspondmg to the orrgmal 79 7omng aystem . -
: _of HUTMP Schematlc Lomng maps are 1llustrated in Frgure 4. 2 I '
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Table4.2.1  Zoning Systém |

SHRRICA T AUTMT —TRTITE

Categ. |14 Block] District base | Basic Zoning -. 79Zonc - 5813
Hanoi |1 01 BaDinh 1 -41(4,5)*2/2 3,79 - 1
N (2 Hoan Kiem g 512%2/3,6,10,11,15 1
1 03 Hai Ba Trung T 6-8(24%2/3,16-18,21-23,27,28 i
I 04 Dong Ba | 9 - 14]24%1/3,12-14,19,20,25,26 o
| 05 TayHo 15-17}(2.4,5)*1/3,1,50 - |
2 06 Soc Son 18 - 20039*1/3,40% /4 29-37 1
3 - |07 Dong Anh <21 -27139%2/3 40%3/4 38,4041 4’3 4 1
4 . |08 Gial.am .. 28-136|42,46-49,54,55,60 .
5 09 TuLiem .~ | .- - 37-43[51-53,56-59,67,68,70 = . I
- 16 10 Thanh Tri ~ 44 -51]|61-66,69,71-73 _ i
Ha Dong[7 1T Ha Dong - SUTE T N
~ {Outside |8 {12 North o 53[76%0.4 S o
A9 13 North-East s 54l16%06 |26
10 14 East - . - R 1.1 v S = 35,13
i i5Sowth - - | < 56[719%0.6 - - 12
12 |16 South-West o 57|79%04 L ' 1
13 17 Wesl . - - Co 5818 10 -
14 . |18 North-West e 8917 N = 8.9
Present O-D Tables

Progedure' of Updating 1995 0-D_Tabl_é$ 3

B'lSG(l on thc 1995 O D tables in HUTMP the present 1997 O D tablcs by veh;cle type'

were created as a result of the followmg re- exammatlon and ddjustmcnts
i) - Zone integration/disintegration in accordance with the new zoning systei;
i) Ovérall_review of 0-D distribu'tion/ﬂow;'

iti) Exammahon of O D trdfﬁc based on the requltq of road31de O D 1nterwew |
_conducted in October 1997 and ' ' '

iv) Compauson and cahbratlon of basm tlafﬁc volume assumed from 1995 O D table' o |

" to the upddted cordon- lmc dnd screen- lme traffic volume cstlmated by traffic count '
‘;urvey resu]ts ' '



These procedures are summarized in Figure 4.3.1.

1995 OD Tables . " | OD Tables of NHI18 : HUTMP OD Tables

VS : (Vehicle Trip)
Inter-provincial .| Tntra-Ha Noi
- Movement . Movement

Traf fic Survey Resulls

: R{)adSIde oD Modified Cordon-line
‘Traffic Volume
Modified Screen- lmL,
— Traflic Volume -
Calibration .- - '
1997 OD Tables = Updated 1997 Vehicle OD
: = L o - Motoreyele
. Passenger Car
. Bus
. Truek -

Figure 4;3._1 Prdéé'dur‘e_of'Co'nﬁr'mation' of 1997 O-D Table

; Flgure 4.3.2 shows major trafﬂc volumes (vohxcles/24h1s) at 7 c01don lme stations;
| 'NHI north NHS NH1 south NH6 NH32 NH2 and ‘NH3, and 2 sc1een line ‘stations;
Chuong Duong and Thang Long brldges

432 1997 O-D Tables

3 ‘_The 1997 0 D tables obtamcd [hrough the abovc procedure are tabulated in Tdblc 4.3.1
- and VISual summanes m the form of dcs1red lmes by 18- zone systcm are lllustrdtod in
o Fxgure 4, 3 3. ' '



: : UMIC PIC Bus  TRK -
i .\ Sgctlon. (A} {8) (€} : (B} Secilon.
. 1 1 12326 - g7 840 2097 NHT-H
L. 2 10988 1847 1380 2951 NHS
s’ 3 12081 1446 1163 3112 MNH1S
: S 4 23631 1,661 | 997 3744 NH$
; ) S5 9514 . 388 - 462 1409 NHI2
i o C6 0 3295 1,063 486 1392 NH2
. 7 254D 650 - 737 13903 NH3 o
Vd - § 93972 5032 1845 6637 C.D.Bridg.
Vi N § 25986 3576 957 3425 T.L.Bridg.
o J i _
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L TN 3
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Kigure4.3.2  Estimated 1997 Cordon/Screen-Line Traffic Volume



Table 4.3.1

1997 O-D Tables
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4.4

44.1

Future O-D Tabie_s

Future 0 D tables are the essential data for traffic volume for ecast of the proposcd RR3
secuon and bolh O-D tables for the year 2010 and 2020 were ostlmalcd by consldeung

the fo]lowmg three steps tratfrc generatlon/at{raction andlysrs O-D distribution and
" modal split. - ' '

As future O D tab]es for 200’5 'znd 2015 had been cstlmaled in HUTMP, each procedure

and assumption applled were carefully rcvrewcd and necessary upd%ted information and

' aiternatrve scenarios were preparcd to estimate tuture 0-D data, in 2010 and 2020 for
: thls study ‘ IR '

Traffic Gén_eratibn/Attracﬁon Analysi's

' ‘Generatlon/attractron modcl of vehrcle trrp was created followmg almost the same

i procedure of traffic dcmand model analyses in HUTMP
() Hanoi_City

. _Populabon number of workers and employment etc., were estrmated by tmffrc Zone

~ from the latest collected data as necessary data to upddte the model from 1995 to 1997

- Furthcrmore generatlon/attract:on models by vehrclc type were deter mined after
 correfation analysis between the socio- economlc mdlcators and the generdtron/atudulon |

:'volumc: of 1he 1997 O-D table At lhe same ‘time, the estimated growths of lotal

generahon/attrachon volume in HUTMP were dlso rwrewed for 1efenencc of future

~ control total volume
“'(2)  Outside of Hah'oi -

Smce there werc not sufflcrent data for the area outs1de of Hdll()l the elastrcrty between

- the growth of trafﬁc volume and those of $ocio- cconomrc factors by provmcc such as

populatron employment GRDP etc were cxammed from the 2005 and 2015 O-D tables

in HUTMP



Mode | Coefficient Value . | Coefficient [ -value | Coelficient] t-value
Generation R EEUEA I SR AN S =
' Motoreycle 0.9213] 3.6645E+03|1.1636E-01| 6.932{8.8588E-02| 4.903
Pass, Car ~ (.8800] -6.1064E+00(2.7292E-03| 4.417{3.7231E-03| 4.838
Bus (.8489] -5.3528E+00|7.6569E-04| = 3.65218.3323E-04] 3.759
Truck 0.6147] 5.4893E+01|3.6898E-03] - 1.551{1.2256E-02| 3.777
Altraction L ; : T RTRT I A
" Motoreycle 0.9373] 3.2733E+03|1.1817B-01] 7.009|1.1706E-01] 6.450
Pass. Car C 09171 -5.17628+00]2.18075-0371 © 4.190]|4.69378-03) 7.242
Bus (0.8741] -4.2590E+00}7.5494E-04] 3.484|1.1008E-03] 4.805
- Truck - (.6003| 6.2407E+01}13.5308E-03{ . 1.439]1.2300E-02] 3.679
44.2  Future SocioEconomic Indicators
Future 90010 economlc mdlcators by mne to app}y the trafflc generatmn/attraetlon modc]
were fonecast based on the results in HUTMP and newly proposed Hanm Masler Plan |
2020. The results are summarized in Tablc 4 4 2. :
443 O-D Di_stribu’tion and Mo_dal Split

Table 4.4.1

Parameters of Generation/Aitraetioh Model -

Correlation

Constant

Population

Employment

) N O-D 'Distrib_utioﬁ -

For the year 2010 the dl‘;(llbutlon pattexn obtamed as the mtermedlate case betWeen the
2005 aud 2015 G- Ds in HU FMP was selected after compamon with the present pattern
} O D. Mednwhlle 2015 O D dmtrlbqun paltem in HUTMP was apphed for 2020 as

' conccptual future land use pldn in 2015 (HU I‘MP) is qmlc Slmlldl' to lhe iand use of new

Hanm Mastex Pl*m 2020. ' ' '

(2)  Modal spm |
E -._As a modal spht especxally tI‘dnSfOI‘ fxom motorcycie to pa‘;sengel car m the future was o

_also calefully examined i in HUTMP ddditlonal alternatwe cases were. exammed bolh for -
2010 1nd 2020. ' '

4-10 -



Table 4.4.2  Estimated Socio-Economic Indicators, 2010 and 2020

1997

2020

2010

Zone | Population  Workers* Employment] Population  Workers® Fwploymend] Population Workers* Finployment
t 60,106 - 27,450 67,990 51,070 - 22,762 68,442 42034 - 18075 ;. 68.8%4

2 43,557 19,892 18,231 52,831 23,298 15,624 62,105 26,703 13,017

i 41,208 19,7132 14,052 - 13,394 14,916 23,926 23.581 10,140 - 33,800

4 32,530 14,856 4412 29.655 - 13,185 17,883 26,719 HLSLS 31,355

5 181,000 - 82,660 164,945 144 850 . 64,700 204,307 108,700 46,741 232,789

6 - 71,798 3278 27,645 46,010 20,742 35,289 20,223 - 8696 - 42,933

7 71497 35,392 82,947 59,597 ' 26.661 - 76,348 41,697 17,930 69,750

8] 183,805 83041 59,805 183,543 81376 44,636F 183,280 78811 29,467
L9l 92925 42438 10,794 71310 31,903 10,635 49,695 21,369 10,476
o] 1792 [ 30960 60,800f . 7HBG6 31,807 CTA354| - 75939 32,654 85,007
1y 7410594 0 18813 7 5173] ¢ 33,093 14,780 © -1 3,391 24,991 10,747 1,609
121 51216 26130 19985 7 59086 ' 26,170 20,330 60956 © 26211 20675
13 54,620 24,944 27465 - 63,653 28,099 . 20,294 72686 . 31,255 13,122
L4 60,453 27,608 20,504) 50,042 22368 0 87,187 39,831 £7,128 13,869
15 25,029 11,431 3,397 24,044 10,716 © 2,463 23,258 0,001 1,529
16 35,231 716,090 " 8979 32,927 . 14,629 . 7,695 30.624 13,168 6,411
17l 22,339 10,202 - 6,951 23,829 10,544 4,053 25,218 10,887 © 1,185
18] - 30,510 - 298 2,098 . 27602 2458 1,632 24,694 1,956 1,160
TA9p 120,507 ¢ 11,695 10,570 135,260 ° 21,780 50,0591 - 150,013 ° 31,864 89,549
20 80.283 - 1,791 5525 © 73,288 6,771 11,681 66,294 5151 17.838
21 26,908 3917 L 17190 23,975 2,854 1,392 28,041 1,791 995
S22 60.978 8,877 4,056 54330 . 7,183 3,154f 47,683 . 5489 2,253
23] . 36,627 5258 10369 - 70340 20237 52671 104,553 35,215 94,972
24 34,084 . 4962 - 2,268 10,762 3,785 1,782 27441 . 2,608 1,297
25 40,706 .. 5926 3.845 36,269 4,318 2,074 31,831 2,710 1,503
26) - 13,650 1,987 7| Co1zd62 1,448 5 705 10,674 « . 909 503
pe) 32,148 . 4,680 2,138 65062 19,070 51,893 97,977 . 33460 101,647
28 52,929 12,841 3,776| . 48,664 - 11,535 . 2937 44,400 10,228 2,097
.29 14713 - 3570 o Lo48] 13,528 3200 816 12342 2,843 583
© 30 18964 ~, 4,601 4,767 32498 ¢ 11061 1471 46,032 17,522 2,175
C3H 0 43,880 ¢ B1.85% - 9121 108,678 - 37444 40,233] 168476 © 63020 . 716
32 29,560 74073 C 89000 22,511 6,202 5,636 25436 . 5,251 LA
T33] ¢ 29566 .. 7,173 . 8,900 27,510 - 6,242 5636| - 25436 5251 2372
34 44,630 10,828 2039 41,206 0238 64,897 37,781 0 7.649 108,403
35 32,535 .. 1894 2,321 20,014 7000 1805 - 27,292 - 6,287 1,289
36 36,316 - 8811 2,592 33,391 7.915 2016 - 30465 . 7018 1.439
37]  $7.814 . 25,566 70 7,671 153,002 52,931 - A9.946] 218,205 80,295 92,221
38 25902 7 7,541 0 o, 1926f . 60873 22,381 3667} 0 95,844 7. 37.22! 5408
34 41,522 12,089 - - 5362} 21,303 46,078 9,523) 201,083 80,007 - 13,684
40 32,0710 9,337 6,369 40,920 12,898 S.830| ¢ 49,769 16,459 5,291
41 27,674 8,057 ©366| 176,095 71,067 32,601 34,516 135,277 61,436
42 28,054 8,168 S8 24,941 6615 4505 21,829 5063 1,232
43| 10463 0 3046 . 78| . 21159 . 7,566 - 1,287 31,855 12,085 1,797
44 42,765 10,376 T 6STH 36,938 1,766 4,167 3L,i51 . 5,157 1,757
45 L7710 2,856 4,283 7 10,173 2,138 2.384 8575 . 1420 . 484
46 17,103 . 4,150 2403 - 77,038 29,876 6,076 130972 - 35003 9.750
417 29,114 7,064 L 6T0d) 85432 31,204 7351 0 MET50 55,344 7,997
48 26,287 - 6,378 5,358 119,456 46,371 7,621 212,625 86365 . 49.884
49 17453 4,234 1298 15083~ 3360 - 1,004 12713 2486 17
56| | 41,246 10,007 3054 35646 0 7942 0 23T 30,046 5,870 1,694
51 - 24,060 5,837 4,053 48,264 17.269 4.072) - 72467 - 28,700 4,089
Total] 2,397.600 782,835 782,835 1110418 3,501,000 [,246,279  1.438,000

2,949,300 1.014,350

Nole: * = Excliding primary sector

Caen




4.4.4 Future O-D Tables
| Though ﬁve (5) 0- D tablcs m tolai welc emmmcd in thc courc;e oi the study, cach one
_ O D table was selected as the ba‘;e case; case 2 for 2010 and case 4 for 2020 xe‘apectwcly

(Table 44, 3)

Table44.3  Alternatives of Future O-D Tables

Case | Year - |- O-D Distribution . Modal Split - | Total Volume (thousand)
- 1] 2010 l}Present Pattern - |General Trend = {Motorcyele -+~ 1,545
' - : - |Pass.Car - 69
CBus oo o 31
- R T T T SOl o ek T 0107
2] 2010 2§2005/2015 Pattern - |General Trend - IMotorcycle 1,732
s o o 5 v Pass.Car - TS
Bus .. 36
R BRI Lo e ATruek - o117
3] 2010 3)2005/2015 Pattern - Addmonal Shlft Co IMotoreyele 0 1,212
] : S from M/C to Pass. CafPass. Car -~ 326| -
Bus - 1 36
SN R e . Coneiel i M rack S 1 il I
. 4 2020 1{2015 Pattern - |General Trend - [Motorcycle -~ 1,442} .
[RRN I ol o |Pass.Car 857}
Bus 64
u S : ' | Truek - 244
© 5] 2020 2|2015 Pattern . Addltlonal Shlft ©|Motorcycle - : - B65
; ' from M/C toBus - |Pass. Car o 857
Bus T B ¢
Truck 0o 244

Each base case of fuiure O D tdbles is summdrlzed both in lhe form of O D matnx and
desired lmes in 18 zone systcm ('i able 4 4. 4/Plgure 44. l for 20]0 and Table 4.4, 5/F1gure
442 for 2020) ' : :



Tableddd 2010 O-D Tables

WoAorcyche i 7 3 4 5 & 7 E] [] 13 #ub| W1 13 1" i3 [ i7 1B sub — Tolal
19803 7423 313638 13399 “His 1026 €647 076 10581 D443] 9566¢] 5278 1286 128 4068 258 L] 1497 64 15087 110727

1
2 6732 18120 103569 10359 2839 air 5854 7819 5n B61S) 21541 an? 1325 21490 3545 w2 84 558 A5E] 12619 263
3| 14331 12753 48751 23635 5728 L 9498 15745 18748 10222| 165156 8363 1879 anoe 5230 250 154 34 529] 20373 r1ar13z
& 13772 11861 2411 49954 BA20 959 5409 150%6 17432 15095| r&1378) 8304 1513 612 bl 195 126 1604 1021] 25093 184461
H a2 18 w010 5817 9202 519 a8 4051 4657 a9%4| 45616 2037 792 1311 11€8 206 22 359 230] 8135 51715
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4.5.1

Future Traffic Detnand of Southern Section of Hano_i ‘Third Ring Road (SHTRR)

The futut‘e ti‘affic dema'nd' along the proposed SHTRR was forccast through traffic

_aqslgnment Simulatlon based on the future O-D tables estimated in the pievmus step and

' futusc road nctwork

Traffic Assighment

' Basm road netwmk for traffic assugnment of the years 2010 and 2020, were prepared as

~ follows:

i) Funddmental network information within Hanoi Clty, wch as lcngth w;dth and
_ lOCdth[l (x, y) of B'tCh link, was provided from thdt of HUT MP '

i) Smee most of the qmall urban streets in CBD are ut1117cd by short- trips (1nt1a zone

"trips) they were mtegrated and reptesented by arterial roads, takmg into

consxderatlon a baiance between Zoning system and denqlty of network. -

' '-iii:) : Though the network of HU I‘ MP mcluded even bmdl] servu:e roads i in the urbdnwcd

'_aared of Hanoi, they were neglected or etmpllfled and the ar terml road network was

- 'formulated to cope with the purpose of the Study

- i.v) Major lnghway prolects related to the Study Area were considered in the future

- network as foliows Han01 Third Ring Road (RR3), Duong Lang - Hoa Lac
cxpressway (New Cxty Road), New Natlonal nghway No.l (North and South),
' Nattonal nghway No.18, etc. (Flgure4 5.1and Table 4.5.1). '
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" Table 4.5.1 Major nghway Projects

Ap]n OX. Free/ 2010 2020

Name of Highw:\y ] Section Length Toll _[No. of LancsiNo. of Lanes|
. [Hanoi Third Ring Road Anaz-NH32 | 16km|  Ton fa@owwy| 4
(RR3) . B: NH32 - NHI Likm{  Toll |4@2wv)} 6
: - |Ci NHIs - NHS F2kmj  Toll 4 (+ 2WV) 6
D:NH5-NHIn| * 10Km] Toll 4 6
D:NHIn-NH2|  20Km| . Toll X 4
Duong Lang - Hoa Lag o 2Kkm| T 4 6
Expressway (New City Road) .
New National Il!ghW'ly NO 1 |RR3- \.JH_I (30Km)| Toll 4 4
North (ADB) - I - o
New Nationat Highway No.1 [N111-RR3 | (3okmy| Ton | = 4 = 6
South (WB, OECF) ' Lo PR
New Nquonal HighWﬂy No.18 RR3 -NHI . (25Km)j  Tolt X 4

Source: Related Aguu,u,s

- Results -

(1 Su_mfnéry

. Though the purpo&.e of the study is not to dndly/c ovcrall lraf flc dcmand in Hanm but to
_forecas( the dem‘md of SHTRR some 51gn1f1(‘am characteristics in gener al llaffu,

- demand ﬂow can bc obsorvcd by the rcsu]t% They are;

i) Imponanée'of RR3

"Ti"a'fﬁc éSsighment'relsollté czin ll'c:élveal a cjuite significént role of RR3 as an' cééehtial

road of the arterml network in H'mm as Lllustrated in Figure 4. 52. T he 1mpoxtance '

ﬁ "of RR3 mlght be 1mmutable cven in the case of 1ncomplete cxrcumfercmml nctwork

L (w1thout a northern pomon) in 2010 Moreover the l"lgure %uggests the tmfﬂc
3 dlspersal iunctlon of RR3 to and from N HI south, NHS and NH1 north.

4-19
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Figure 452 (_)_v_ell‘.a.l.l Traffic Demand in 2010 :

i) Increasing Traffic Demand across Red River

’_I‘_otél traffic dcmand 'a'crbss'_t_he Red _Rive_r in 2010 1s es_tirii;ited_ in 300 thou_sa:'n_d
* PCU, that is over 4 limes comparing with 71 thousand in 1997, The demand will -
continue to concentrate to Chuong b_uong bfi_dgé _b'ecaﬁsé of its éd_vgﬁfégeoﬁg'
locaf_ion. Thls shows tﬁé:_n’é.cé.'ss'ity of the'_im'pr:cj"\'flémér_it'of:Chuéﬁ'g Di_idn’g brlid-g'.é to -
increase its _capacity' as_wcil as u'rgént ébnstf_tlétio.n""of n'c_w. T‘hénti Trxbrldge - "



() Traffic Volume 'of SHTRR
The total tiafﬁc demand of SHTRR is foreca';t to reach to 58 to 73 thousand PCU in
_ 2010 that is, almost the same volume as the ex1st1ng traffic volume at Chuong Duong
' bridge It W111 1each to 86 to 112 thousand PCU (1 .5 times of that in 2{)10) in 2020.

. The cornposmon by vehlele type in 20]0 shows a dommant share by mot01cycle even in
PCU; 40 % by motorcycle 10 % by passenget car, 15 % by bus and 35 % by truck. It} is,
| therefore desnable to provide a pnouty/excluswe lane for moton:ycle separ ate from 4-
' wheel vehtcles in 2010 '
3) Ttaffie Volurne of_ RR3 by Sé,_ctibh |
':SHTRR is dlwded 1nto two sectlons by the juncnon connected w1th New Nattonal '
nghway No 1 South " The estlrnated traffic volumes by sectlon are summauzed in
" Table 4.5.2. The trafflc demands of the ploposed sectlon are qulte lar ger than those of
_the connectmg sectlons, (espectally sectlon 2 and B) in 2010 The volume of section 21is

~ largest and thls reveals a certaln tlafﬁc ﬂow between New Natlonal Highway No. 1 -
South Thanh Tri budge dnd NHS o '

Table 4.5.2 : 'Summury'of Traﬂ'm Deniand by Section, 2010 .
Section A | Sectionl | Section2 | Section B
"INH6 - - |NH1I south-|NH1 BP - [NH5- -
L | NHl'so'uth NHIBP _INHS . INHI1BP
-+ [Motoreycle © | - 64 050 88 620 S 94,320] - 46,380
 [Pass. Car 5,550 5,960 - 7,480} . 5,670
Bus | 4,180 3,910 5,520 3,200
o Truck 9,440 . 8,610{ - 13,160 12,170
~ [Total . 83,2201  107,090] ~ 120,480 67,420
Total in PCU ' 52,010 ;e 57,580 K 73,130 50,320

- : road sectlom w1th RR3

Detatled results of trafﬁc demand in 2010 are shown 1n Flgme 4 5 3 t!‘dfflC volume of -
RR3 by sectlon in PCU and number of vehlcle together w1th the volumes of the crossing



Year:2010

Motorcyelg
Pass, (ars
Bus

Trugk
Total
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[3rd Ring Roaq _ (3rd Ring Road

13,9204
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6,4104
24,3300
50, 320

{Mi-6} iNH-1] e [H-1 BF)

MTraffic Volume{unit:PCUYM
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Figure 4.5.3  Traffic Demand by Se’ctioﬁ, 2010

Traffic Volume at Junction and Interchange

Estimated traffic by each direction at jzjriction with New NHI South and two inter-
changes at NH1 and NHS are illustrated in Figure 4.5.4. Major features of traffic flows
are summarized as follows: | ' '

i)  NHI Interchange

Through traffic along both..RR3 and NH1 are heaviest. Traffic b.ef_\..v'een NHI-north
and RR3-east are also heavier than other directions.

i) New N1 Squth Junction

Traffic between RR3-west and New NH1-south is sighiﬁéaﬁtly less than the other
two directions. o o '



iil) NHS Interchange

The heaviest traffic flow (45 thousand PCU) is observed between RR3-west and
NHS5-east. The three other directional flows are almost the same velume of 20

thousand PCU; two through traffics and the traffic between RR3-east and NHS5-
west.
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Figure 4.54  Traffic Demand at Junction/Interchange, 2010

(5)  Traffic Demand in 2020

Though the target year of the study is 2010, an additional traffic demand for 2020 was
also forecast as supplemental purposes, since the traffic demand structure in and around
Hanoi might be changed to a certain extent after 2010.

Major results are as follows:

- The increased traffic demands for RR3, especially its southeast and wesl

portions, are observed;

- Demands of 1.5 to 2.0 times of 2010, 86 to 112 PCU, are forecast along the
' SHTRR; and '

- The compos:tlon by vehicle type is dlasncal]y changed from the dominant
share by motmcycle in 2010; 15 % of motoxcyde 34 % of passenger car, 14%
of bus and 37 % of truck (in PCU) in 2020, respectively.
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Figure 4.5.6 - Traffic Demand at Junction/Interchange, 2020
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