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1. Introduction

The JICA study team (hereinafter referred to as “JST”) are assigned to review and develop
Feasibility study (hereinafter referred to as “FS”) for HCM Line 3A Phase 1 carried out by TEDI
South. The JST find some better options and revisions during the study considering cost,
coordination with other works and actual site conditions to avoid facing any inconvenience in the
future.

Hence, this report proposes better solutions compared to I'S and consists of 5 sections regarding
the design changes namely, 1) alignment change, 2) design concept, 3) station layouts, 4) station
location and 5) Cay go station option.

i

Alignment Change

2.1. Horizontal Alignment

The route of Line 3A Phase 1, which remains unchanged from FS i.c. the Line begins at Ben
Thanh Station and ends at Mien Tay Bus Station (C10) running along Pham Ngu Lao St., Pham
Viet Chanh St., Hung Vuong St., Hong Bang St. and Kinh Duong Vuong St.

2.2. Vertical Alignment

Although the FS designed underground section from Ben Thanh Centre Station (C0) to Mien Tay
Bus Station (C10), the JST proposes that 1) underground section is from CO to Phu Lam Rotary
Station (C8), 2) transition section is between C8 and Phu Lam Park Station (C9) and 3) elevated
stations are C9 and C10.

In more details, section from C8 to C9 was designed as the underground structure as shown in
Figure 2.2.1, which is revised as indicated in Figure 2.2.2, namely, transition section by cut &
cover tunnel and u-shape retaining wall is designed through to the elevated section between C8 and
C9.

Figure 2.2.1 Plan and Profile between C8 and C9 on FS
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Figure 2.2.2 Plan and Profile between C8 and C9 Proposed by the JST

Originally, the transition section was located between C10 and Hi-Tech-Healthcare Park Station
(C11) for Phase 2, and therefore from C10 to C11 will be the elevated sections as given in Figure
2.2.3 for the future design of Phase 2.

The alignment design of the viaduct is to maintain the concourse level and platform level of the
station. Hence, after passing the station the railway level should be lower than that of the station to
save the construction cost complying with the maximum gradient of 35/1000, which must be
envisaged in the Phase 2 stage.

Figure 2.2.3 Comparison between FS and future Revised Design for Phase 2 from C10 to C11Elevated
Stations

Due to the revision of vertical alignment, C9 and C10 are located at elevated positions as shown in
Figure 2.3.1 and Figure 2.3.2.
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In more details, substructures of C9 are single piers as indicated in Figure 2.3.1 In the meantime,
those of C10 are double piers considering deflection of super structure and stability of whole
structure, since C10 has an island platform connecting with three tracks.

In case of side platforms, it may be possible to adopt single piers e.g. Bangkok, Thailand. However,
there is no example using single piers for the island platform connecting with three tracks in urban
railway projects.

C9 moved 90m toward Mien Tay bus station to close to the transport hub considering accessibility
of users. However, due to the development plan of the roundabout in the future, which is
highlighted in blue, all station facilities are kept outside of the development plan.

9

Collegs transoart Na3

single pier
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double piers

Figure 2.3.2 Plan and Profile at C10 Proposed by the JST
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2.4. Relocation of Power Cables

In order to build the elevated section, power cables needs to be relocated for about 3.6km as shown
in Figure 2.4.1. According to the meeting with EVN held on 21 April 2016 where JST exhibited
underground and elevated options, EVN preferred underground option based on their experiences
considering safety, maintenance and adjacent impact.

The meeting concluded that power cables will be relocated to underground using HDPE pipes and

protected by concrete slab referring to other projects carried out by EVN as indicated in Figure
242
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Figure 2.4.1 Plan of Relocation of Power Cables
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Figure 2.4.2 Section of Relocation of Power Cables
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2.5. Comparison between All Underground and Elevated Options

The comparison between all underground option proposed by the previous FS and underground &
clevated (after C8) option proposed by the JST in this study is performed considering not only
advantages but also disadvantages as summarised in Table 2.5.1.

The results show that all underground option got four points of advantages, while underground &
elevated option acquired eight points. From this evaluation, the JST concluded that underground &
elevated option is superior to all underground option.

The JST understand there is no significant environmental impacts if a proper transition section is
applied from the underground scction without any obstructions for the current traffic since the
section from C8 to C10 arca is located in suburban area as similar to the phase 2 area. As shown in
Figure 2.2.2, the JST successfully accommodated the proper transition without disturbing
intersections. From the discussion above, the proposal is concluded suitable.

Table 2.5.1
Options

Comparison Table between All underground and Underground & Elevated

Elevated after C8

All underground

Land acquisition No land acquisition for main station + No land acquisition for main station +

Power cable shifting Power cable shifting temporally is

required at station location. +

Permanent power cable shifting to
underground is necessary. (EVN
accepted the relocation in the meeting
held on 21 Apr.)

Environmental impact No major impact + No major impact +

Land scape No major impact + No major impact under wide road

space after C8 +
Shorter +

Only limited area and time+

Construction period Longer

Air conditioning and
lighting at the station

Required entire area and within
business hours

Difficult
Expensive

1,003 million USD*
(Construction only)

Maintenance Easier +

Maintenance cost Relatively reasonable +

834 million USD* +
(Construction only)

Direct Construction Cost

+H++ +++t+++++

Recommend

Results

Remarks
* As of 2015, construction cost only
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of single tube by Shield Tunnel Boring Machine (TBM), Option 2: Single line of double tubes by
New Austrian Tunnelling method (NATM) and Option 3: Single line of double tubes by Shield
TBM.

idering cost, construction schedule
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Figure 3.1.1 Comparision of Tunnel Construction Methods

Table 3.1.1 Comparison Table for Tunnel Construction Methods

Schedule | Neighbourhood
impact

Option 1  *Highest = Medium Medium influence
Option2  **Medium Longest  **Maximum
Option 3  Lowest Shortest  Minimum influence Recommend

Remarks:
* : Because larger excavation is required compared to other methods.

** - Since it requires tunnel auxiliary construction method.
*#% - Due to soft soil condition, it is difficult to minimise the influence.

3.2. Selection of Superstructure for Elevated Section

As given in Figure 3.2.1 and Table 3.2.1, three options are compared for superstructure of elevated
section, i.e. Option 1: Hollow slab, Option 2: PC box girder and Option 3: PC U-shape girder.

Option 1 Option 2 Option 3
Hollow Slab PC Box Girder PC U-Shape Girder

b B ” V74 et =i
o ., _+ | Noise barrier - b
ki 7 AW / i | % " 1

Figure 3.2.1 .C(.mipzzu.'ision of Superstructures
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Table 3.2.1 Comparison Table for Superstructures

Option 1 Reasonable 2.1m High
Option 2 Reasonable 2.1m High
Option 3 Reasonable 0.4m Lowest Recommend

Option 3 is concluded the most appropriate superstructure since it requires the lowest height of
noise barrier and rail that may lead to the cheapest construction and maintenance costs for the
elevated section. HCM Line 1 also adopted option 3 for the same reasons.

3.3. Ground Cover above TBM

The IS designed minimum ground cover between C1 and C2 as 1D (1x6.65m). In the meantime
the JST propose 2D (2 x 6.65 — 13.3m) as shown in Figure 3.3.1 considering scveral factors such
as settlement, possibility to hit obstructs and noise & vibration as described in 3.4 and 3.5.

Ea R RO L) O U ARMSRA KA TR A -:ll’
; ii thrnumlD {FS

. . Mlmmumzn.(lhls stndy)
Figure 3.3.1 Comparison of Ground Cover between FS and this Study from C1 to C2

3.4. Settlement Calculation at Hanoi Line 2

In Hanoi Line 2, the settlement calculation was carried out using different ground cover from 1D
to 4D for staked and level tunnels as summarised in Table 3.4.1 and Figure 3.4.1.

The result made clear that amount of settlement values shows significant reduction over 2D of
ground cover. This implies that at least 2D ground cover should be kept in terms of minimising the
scttlement.

There is no substantial difference between stacked and level tunnels. The JST proposes level
tunnels (single line of double tubes) to all alignments including Cay Go station (C7) if the existing
flyover is removed as planned.

Table 3.4.1 Comparison Table for Settlement with changing Ground Cover
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Maximum settlement (mm)

Ground cover Ground cover Ground cover Ground cover
1D 2D 3D 4D

Stacked
Tunnels

18.8 7.9 347

Level Tunnels 2406 8.8 4.1 2.5

Settlement calculation for Line 3A Phasel will be carried out during the detailed design as
appropriate. However, the result is most likely to show similar tendency with the above
consequence according to our experience.

(e ) v )

= Max. settlement (mm}

- -LJ— 25 I |
% o ——
- 20 t ‘ —}— Stacked ‘
L g 1 \ i -
o | @ & =
O .
L I <
J(? - 25 a0
L " = Ground cover (m)
8 1D Qe
. 1D

Figure 3.4.2 Comparison of Ground Cover between FS and this Study from C1 to C2

3.5. Comparison of Two Options

Two options are compared, namely, having 1D and 2D of ground cover, considering possibility to
hit obstructions, land acquisition, settlement, noise & vibration and cost as indicated in Table 3.5.1.

The results show that having 2D ground cover is much superior to that of 1D ground cover. Hence,
the JST recommends 2D ground cover between C1 and C2 underneath buildings.

With only 1D ground cover, noise & vibration issues will become severe during the construction
and operation stage at the curve locations particularly at the section between C1 to C2. This is
because trains apply brakes. We experienced the said problem in Delhi Metro.

Table 3.5.1 Comparison Table for Settlement changing Ground Cover

_ Ground cover with 1D Ground cover with 2D

Possibility to hit Some possibility Very low +
obstructions
Land acquisition Some possibility (It No land acquisition +
depends on the
condition.)
Settlement 21.6mm 8.8mm +
Noise & Vibration Serious based on the No detect +
during the experience of Delhi Metro
construction
Cost Reasonable + Reasonable +
(No difference between (No difference between 1D
1D and 2D) and 2D)
Results + +++++
Recommend
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4. Station layouts

4.1. Arrangement of E &M Area on FS

As shown in Figure 4.1.1, the FS design shows a basic station layout of 160m inside length and
17.3m inside width. This is extremely tight to accommodate both passengers and cquipment.
Typical metro stations have 200 to 240m in length with a similar train configuration.

Total E&M area according to the station layout of the FS design is only 1048m” which is
significantly insufficient to accommodate necessary facilities for underground stations, such as
Tunnel Ventilation and Environmental Control System.

)

mside

¢

173m

(inside

17.3m

. = = i

160m (inside)

Total E&M area: 1048 m?
Figure 4.1.1 E & M area by the Previous FS

Given the limited time and information, assuming all the required E&M works seemed to be
difficult during the FS. Station layout must be revised to equip all the necessary functions for the
proper station operation.

4.2. Re-arrangement of E&M Area in This Study

The JST revised E&M area by increasing station length and width as shown in Figure 4.2.1. Inner
length increased from 160m to 240m and inner width increased from 17.3m to 19.3m. Resultantly
3768m” of total E&M area is proposed.
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-

240m (inside)
Total E&M area: 3768 m?
Figure 4.2.1 E & M area proposed by the JST in this Study

The above rearrangement is made based on the station layout and M&E locations of Ba Son station,
Line 1, as indicated in Figure 4.2.2. The Figure shows that Ba Son station has a projection area for
E&M works. This is because major land acquisition is allowed at the Ba Son station area. In the
meantime, all underground stations of Line 3A, which are running under public roads, require best
efforts to minimise land acquisition.

I

I |

|
4dm (in

Total M&E area: 4848 m?
Figure 4.2.2 E & M area at Ba Son Station

The JST successfully reallocated all facilities and equipment from the projection area to other
rooms at concourse and platform level. As a result, total space for M&E reduced the arca by about
1000m” compared with that of Ba Son station.
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4.3. Comparison of E&M Area

The reasons for insufficiency of E&M area (i.c., station length and width) in the FS and comments
of the JST to respective issues are summarised in Table 4.3.1.

Table 4.3.1 Comparison Table for E&M Work Area between FS and this Study

Dimension | Area Reasons Comments

Missing areas for  Important equipment
FS 17.3 x 160 1048 TVF, TEF, ECS cannot be installed for

and AHU TV and ECS.
Station is under Based on the study, the
This the road, and area can be minimised
19.3 x 240 3768 hence minimising  compared to that of Ba
study " :
the area is Son station about
required. 1000m?Z.
Legend

TVF: Tunnel Ventilation Fan

TFE: Track Exhaust Fan

ECSC: Environmental Control System

AHU: Air Handling Unit

OTE: Outer Track Exhaust (it requires cut-off area on concrete slab.)
UPE: Under Platform Exhaust (it requires cut-off arca on concrete slab.)
TV: Tunnel Ventilation

Some necessary facilities, such as Tunnel Ventilation and Environmental Control System, were not
considered during the previous FS probably due to limited time and information. These facilities
and equipment must be installed as the JST suggested.

4.4. Arrangement of Diaphragm Wall on FS

The combination of Diaphragm wall (DW) and in situ concrete was designed during the FS as
indicated in Figure 4.4.1. This implies that DW was constructed at first as earth retaining wall for
temporary structure, and will subsequently be used for permanent structure with in situ concrete in
order to ensure water tightness. This is exactly the same design concept as HCM Line 1.

Exsimy garcment

e .

{; 20.5m (outsnde) L)

DW (1.0m)+ in situ concrete (0.6m)
Figure 4.4.1 Arrangement of Diaphragm Wall on FS
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However, our experiences reveal that the above arrangement is unlikely to effectively stop water
leakage even though the Contractor is obliged to maintain water leakage to acceptance level as per
the project specification. In the event of water leakage at stations, public appearance will be
negative.

The JST propose Option 1: DW with drainage and brick wall and Option 2: DW with in situ
concrete as illustrated in Figure 4.4.2. The advantage of Option 1 is an ability to drain water
leakage (within acceptable range by the project specification) through drainage with brick
coverage wall in order to maintain a good public appearance. In addition, the brick wall, having
openings with a proper interval, will ease maintenance. In spite of the above advantages, the FS
and HCM Line 1 selected Option 2.

For the DW thickness, the JST propose 1.2m instead of 1.0m (as in the FS) considering structure
stability and reducing settlement and adjacent impact.

Having compared with five items among FS, Optionl and Option 2 as summarised in Table 4.4.1,
the JST recommend Option 1 as the most suitable method. The method was, in fact, applied in
Delhi Metro and Singapore Metro.

Final decision may be made during the detailed designs after careful review of the results of HCM
Line 1. As the stations of Line 3A have the same outer width of 22.9m, Option 2 also remains to
be a possible option even after fixing of station dimensions.

Option 1: DW + Drainage and Brick wall Option 2: DW + in situ concrete
7] ” E T S R
. 1 ] i
e AN, g on W0 | | gt ‘
1800 ] |

kil 4 = i = 20 A
] 22.9m (outside) J l‘ 22.9m (outside) !J
Figure 4.4.2 Arrangement of Diaphragm Wall in This Study

e e S S
Cost Medium Lowest + Highest
Safety and stability Inferior Good + Good +
Construction Relatively difficult Easy + Relatively difficult
Maintenance Difficult Easy + Difficult
Appearance No good (if leakage is Good + No good (if leakage is observed)

observed)
Conclusion 44 5

Recommend

The JST revised platform width from 10m to 12m by reference to Ba Son station (12m), Ben
Thanh station (14m) and Stations of Hanoi Line 2 (11.45m). In case 10m platform width is kept,
station length will become longer to accommodate E&M works. With respect to the platform width,
further examination will be required during the detailed design, incorporating agreed demand
forecast and fire evacuation.
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5.1. Thai Binh Market Station (C1)
Station length is, in general, expanded from the centre of the station associated with the change

from 160m 1h 24d0m  Fyeentionallv in the eace of (71 the ctation lenoth e evtendad in one

Km 04945 to Km 0+910m as shown in Figure 5.1.1.

THAI BN MARKET ST ERSC e R
KM 01045

i ; .. o TJ;MI BINH MARKET ST. (C1)

This study Lim 04910
¥ . g i i
"'w;“ v_a-f_’:v:_ ";_mm 2 b

e T Rl 8

0178

Figure 5.1.1 C1 Location between KS and this Study

5.2. Cong Hoa Six-Junction Station (C2)

The centre of the station remains unchanged, while the station and cut & cover lengths for crossing
trains are revised as indicated in Figure 5.2.1.

and inside respectively to maintain connectivity with Line 3A and eventually achieve more
punctual operation. With this arrangement, trains which run through from Line 1 to Line 3A and
trains of Line 3B which return at C2 will not disrupt each other at turnouts on the Mien Tay side.

On the contrary if trains directly run from Line 3B 1o Line 3A high level of operation skills will be
required.

Hence, the JST propose that all trains of Line 3B will return at C2. This means Line 3B system is
operationally separated from Line 1 and Line 3A systems till operation personnel equip sufficient
skills and experiences.
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FS

Ben Thanh
" Kkm 24125

- §
£
£

£

P
P e

16Pm
Station
Total Iengtl =756 m

Cut & Cover

/! This study

Km 2#125 o’ ;

CONE, HOA 51X WAY JUNCTION ST (C2)

.-.. - TR 268[}1 260m =
Cut & Covér ptation Cut & Cover
Total lengjh =818 m
Figure 5.2.1 C2 Location between FS and this Study

Existing arrangement

Line 1 Line 3A

y _____Ive ,

?—' 1

/ N\ (&JjX t

Line 3B
@ Change track alignment!

Line 3A

Line 38
Figure 5.2.2 Track Layout at C2 between FS and this Study

5.3. Hoa Binh Park Station (C3)
C3 was originally located at Km 2 +930 as indicated in Figure 5.3.1, while Saigon Star requested
alternative location (the centre of station is at Km3+205 (Option 2)) adjacent to their properties to

be developed in the future, which is highlighted in yellow.

Page 16 of 27

Oriental Consultants Global Company Limited
12-1, Honmachi 3-chome, Shibuya-ku, Tokyo, 151-0071, Japan
Tel: +81-3-6311-7570 Fax: +81-3-6311-8020

4-79



The Preparatory Survey on Ho Chi Minh City Urban Railway Construction Project
(Ben Thanh - Mien Tay Terminal (Line 3A Phase 1)) Final Report

The Preparatory Survey on Ho Chi Minh City Urban Railway Construction Project
(Ben Thanh - Mien Tay Terminal (Line 34 Phase 1)) Report for Design Changes

K 24930 /-

Station E Area to be developed by Saigon Star
Figure 5.3.1 C3 Location on FS

After careful review of their proposal, the JST identified even better location, which is at Km
34135 (Option 1) with full consideration of accessibility from the neighbourhood and land
acquisition as illustrated in Figure 5.3.2.

In terms of land acquisition, Option 1 is the most suitable location. The option affects the lowest
numbers of houses, while the acquisition area slightly increases from the FS as summarised in
Table 5.3.1.

In conclusion, the JST recommend Option 1 for three reasons in Table 5.3.2. As the difference
between Option 1 and 2 is only 70m, accessibility from their properties has almost no change,
while land acquisition area has great difference.

b

OﬁtionZ (Slaigon star)

)A BINH PARK ST (C3

/ Option1(JST)

/4 pda BINH PARK ST, (C3)

iapbragn wall

Legend 55

I:] Station proposed by JST E U

I:, Station.proposed by Saigon Star  Area to be developed by Saigon Star

Figure 5.3.2 C3 Location between the JST and Saigon Star Proposals
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Table 5.3.1 Comparison Table for Land Acquisition
FS Km 2+930 (Original)
Number of Number of Total Total
Areas Areas
Number Houses houses (m?) houses (m?) number of areas
(right side) (left side) houses (m?)
1 Temporary house 5 140 2 176 7 316
2 1 floors house 0 0 0 0 0 0
3 2 floors house 2 34 5] 181 7 215
4 3 floors house 4 166 ) 216 13 382
D 4 floors house 2 54 15 330 17 384
6 5 floors house 0 0 9 184 g 184
> 6 floors house 0 0 B 168 5 168
Total 13 394 40 1087 53 1481
The JST’s Proposal Km 3+135 (Option 1)
Numbe
Number of r of Total
Areas Areas Total areas
Number Houses _housgs (m?) houses (m?) number of (m?)
(right side) (left houses
side)
1 Temporary house 3 1565 6 833 9 988
2 1 floors house 2 32 2 32
3 2 floors house 4 55| 1 10 5 65
4 3 floors house > 390 1 30 6 420
5 4 floors house 1 70 0 0 1 70
6 5 floors house 0 0 0 0 0 0
Total 15 702 8 873 23 1575
Saigon Star‘s Proposal Km 3+205 (Option 2)
Number of Number of Total
Areas Areas Total areas
Number Houses houses (D) hou;es 50 number of (m?)
(nght side) (left side) houses
1 Temporary house 3 155 11 1213 14 1368
2 1 floors house 2 32 3 115 5 147
& 2 floors house 4 55 S 10 7 65
4 3 floors house 4 330 1 48 5 378
&) 4 floors house 1 70 0 0 1 70
6 5 floors house 0 0 0 0 0 0
Total 14 642 18 1386 32 2028
Table 5.3.2 Comparison Table for C3 location
Original Option1 Option 2
Km 2+930 Km 3+135 Km 3+205

Land acquisition

Accessibility from
neighbour hood

Distance from
other stations

Results

53nos, 1481m?2

Good
+
C2-C3 = 805m
C3-C4 =1310m

23nos, 1575m?

+

Good
+

C2-C3=1010m

C3-C4 =1105m
+

+++

Recommend

5.4. The University of Medicine & Pharmacy Station (C4)

32nos, 2028m?2

Good
+
C2-C3 =1080m
C3-C4 =1035m
+

++

In the same manner with other stations, the station length of C4 needs expansion. Taking into
account the Line 5 station at Mien Tay direction, the station length is extended toward the other
direction. The centre of the station is revised from Km 4+240 to Km 44200 as shown in Figure

54.1.

Oriental Consultants Global Company Limited
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FS

= This study

UNIVEHSITY OF MEDICINE & PHARMACY ST. (C4)

s poratiustian
The sty o e

5.5. Thuan Kicu Plaza Station (C5)

The reason for the above revision is the change in track layout of C5 as shown in Figure 5.5.2.

After review of the latest traftic forecast and train operation, the JST concluded one turnout at C5
is sufficient w0 manage traffic. The remained turnout at Ben Thanh direction will be used for
emergency cases such as accident. Scissors crossing seems over investment as this exceptional
case uccurs only few times a year according to Tokyo Metro in Japan.

LIUDDLIE,.
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|
RS
|| Kimds0d0.

¥ This :study

: Km 4+935 i
‘“%‘ \;:\ GA THUAN K1E~|PLA1A ST.(C8) ;
it 5. 3
— . mewesssans

. i ]
Cut & Cover and Statien T'i)tal Length = 340m
Figure 5.5.1

C5 Location between FS and this Study

. Existing arrangement o Tar
jeBanigbanh)
@ Change track alignment!
Ben Thanh
—_—

Mien Tay

N,

Figure 5.5.2 Track Layout at C5 between FS and this Study
5.6. Cho Lon Bus Station (C6)

The centre of the station is slightly moved by Sm from the FS duc to the alignment change as
shown in Figure 5.6.1.

Oriental Consultants Global Company Limited
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Benh '

3 B '
Figure 5.6.1 (C6 Location between FS and this Study

5.7. Phu LAM Rotary Station (C8)

In the same manner with other stations, the station length of C8 needs expansion. Due to a curve at
Ben Thanh direction, station length is extended to the other direction. The centre of the station is
revised from Km 7+455 to Km 7+480 as shown in Figure 5.7.1.

g 7 PHU LA o

!/
T, #1
Y STIOF Line 4o
KM: 74age 8)

- e

I
o
iy
|
|
: PHU LAM ROTARY ST. OF LINE 3a (C8) Vi
i i el KM: 74480
: 1O
+
I Km 7+480
ol £ e

ez

Figure 5.7.1 (8 Location between KS and this Study
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5.8. Mien Tay Bus Station (C10)

As shown in Figure 2.3.2 C10 is revised from underground to elevated station. Also, the centre of
the station is revised from Km 9+700 to Km 9+ 690 due to the alignment change.

In addition, the track layout of C10 is revised considering train operation because of the following

reasons (see Figure 5.8.1).

Firstly, the purpose of the revision is to reduce construction and maintenance cost.

Secondly, overnight stabling of trains at C10 is not required after Phase 2 opening.

Hence, only one additional side track is required between the two main tracks for a turn over and

receiving failure trains.

Existing arrangement

Tan Kien

@ Change track alignment!

Ben Thanh

Ben Thanh Tan Kien
—

J

X = }

Figure 5.8.1

5.9. Summary of Revision for the Station Location

Track Layout at C10 between FS and this Study

The revision of the station locations as explained from 5.1 to 5.8 is summarised in Table 5.9.1.

Table 5.9.1

Comparison Table for Station Location between FS and this Study

S ] e

m Thai Binh Market 0+945 945m 0+910 910m
m Cong Hoa Six-Way Junction 2+125 1,180m 2+125 1215m
m Hoa Binh Park 2+930 805m 3+135 1010m
m The University of Medicine & 4+240 1,310m 4+200 1065m
Pharmacy
E Thuan Kieu Plaza 4+940 700m 4+935 735m
m Cho Lon Bus 5+640 700m 5+645 710m
m Cay Go 6+400 760m 6+345 700m
E Phu Lam Rotary 7+455 1,055m 7+480 1135m
m Phu Lam Park 8+665 1,210m 8+755 1275m
m Mien Tay Bus 9+700 1,035m 9+690 935m

Extension of the station
length in one direction

No change

Due to the developer’s
suggestion

Extension of the station
length in one direction

Due to the alignment
change
Due to the alignment
change

Due to Cay go flyover

Extension of the station
length in one direction
Move to closing the
transport hub

Due to the alignment
change

Oriental Consultants Global Company Limited
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All stations except for C3, C7 and C9 are substantially the same locations as the FS. However, the
centres of the stations are slightly moved due to the alignment change and site restriction such as
existence of curves and integration with other Metros in future.

With respect to C3, the change was made in response to the suggestion from Saigon Star, the
property developer.

With respect to C9, the change was made to improve access to the transport hub for convenience
of users.

With respect to C7, it describes section 6.
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6. Cay Go Station (C7) Options

6.1. The Current Situation

The centre of C7 was designed at Km 6+400 by the FS as shown in Figure 6.1.1. However, it
requires redesign as Cay Go flyover was constructed on the station alignment after the FS as
indicated in Figure 6.1.2.

FS

m apyrms o veasa et e ammasras ras = s

Figure 6.1.2 Cay Go Flyover

6.2. Comparison of Five Options

As shown in Figure 6.2.1 five options of C7 designs are considered i.e. Optionl: stacked station,
Option 2: two separate stations, Option 3: parallel station with underpinning, Option 4: parallel
station with demolishing and re-constructing flyover and Option 5: no construction (cancel C7).

Stacked station requires stacked tunnel alignment, the deepest section and the longest station
length compared to other options.

Two separate stations require two separate station facilities beside Cay Go flyover. This option
brings inconvenience to passengers, ¢.g. separate platforms require long distance of walking.

Parallel station with underpinning requires the most difficult construction method. The station
needs to be constructed underneath Cay Go flyover using temporary jacks and piles plus
monitoring thereof without making any traffic disruption on the flyover. In addition, thicker
concrete slabs and walls are necessary compared to normal stations (C1 to C6 and C8), since C7
structure must receive loads from Cay Go flyover.

Page 24 of 27
Oriental Consultants Global Company Limited
12-1, Honmachi 3-chome, Shibuya-ku, Tokyo, 151-0071, Japan
Tel: +81-3-6311-7570 Fax: +81-3-6311-8020

4-87



The Preparatory Survey on Ho Chi Minh City Urban Railway Construction Project
(Ben Thanh - Mien Tay Terminal (Line 3A Phase 1)) Final Report

The Preparatory Survey on Ho Chi Minh City Urban Railway Construction Project
(Ben Thanh - Mien Tay Terminal (Line 34 Phase 1)) Report for Design Changes

Parallel station with demolishing and re-constructing flyover is the method to construct the station
after demolishing Cay Go flyover and later rebuild the flyover. Although the station structure
requires thicker concrete slabs and walls in the same manner with the Option 3, the construction
work is much easier than that of underpinning method.

o0 construction option, i.e. cancellation of C7, will make distances between stations unequal. As
this causes inconvenience to users, this option is no longer considered.
Option 1 Option 2 Option 3

Stacked station 2 separate stations Parallel station with
underpinning

Option 4 Option 5
Parallel station with demolishing and re- 4
constructing flyover No constigiciign
(Cancel C7)
Demolish Flvover Construct Station and .
; Yox flyover Distance

T between C6 and
o m C8 is 1835m,
while distance
from C5to Cé is
only 710m.

Reject Option 5

Figure 6.2.1 Five Options for a New Design of C7

6.3. Comparison of Four Options

As described in 6.2, four options are compared in Table 6.3.1. The results show that Option 4
namely, parallel station with demolishing and re-constructing flyover has the highest points
considering six items. Hence, Option 4 is recommended.
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Table 6.3.1 Comparison Table for Cay Go Station Options

Opton1
Stacked station

Option 2
2 separate stations

Land No land acquisition No land acquisition
acquisition for main station + for main station +
Traffic Traffic condition will  Traffic condition will
condition be recovered after be recovered after

construction. + construction. +

Environmental No major impact + No major impact +

impact

Passenger Medium convenient  No convenient

convenience with vertical because of separate
connection of platforms with long
platforms distance
Construction Slight difficulty Difficulty and taking
time for 2 boxes
construction
Cost 84 Million USD * + Slightly higher than
Option 1*
Conclusion Sttt et
Remarks

* As of 2015, construction cost only

6.4. C7 Location

The station location should consider the actual site conditions and reconstruction of the flyover.

Option 3
Parallel station with
underpinning

No land acquisition
for main station +

Traffic condition will
be recovered after
construction. +

No major impact +

Most convenient with
1 plat form +

Big difficulty of
underpinning
construction —
Slightly higher than
Option 1*

+++

Option 4

Parallel station with
demolishing and re-
constructing flyover

No land acquisition
for main station +

Traffic condition will
be recovered after
construction. +

Major impact during
demolition

Most convenient with
1 plat form +

No difficulty +

84 Million USD *+

e+
Recommend

The centre of the station was revised from Km 6 + 640 to Km 6+345 with the following reasons.

_ Ben Thanh
= Pawl

%
No Demolishing flyové

ouble Piers - ¥ b
6600 s

i E Ll
A CAY GO ST.(C7) te
& ioter Joms T e . g
: }” ‘D"emohshmg and re-constructing flyover | .5
w?;de ne Do Nam I Skt Y :nm:z) Schnn i -
5 ; gyenbic  5+469 ,
6+200 mzéo o B0 &

R

2yt ey
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Figure 6.4.1 C7 Location by Option 4
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Firstly, a busy intersection should be kept functional during the construction because Cay Go
flyover will be demolished. End of diaphragm wall of the station should not interfere with traffic
flow in the intersection.

Secondly, removing and re-constructing double piers of the flyover is difficult work. Therefore,
the JST propose not to remove them.

With the above considerations, about 230m of flyover will be demolished and re-constructed,
while remaining part will be kept un-demolished for the traffic from 3/2 street during the
construction.
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UY BAN NHAN DAN CONG HOA XA HQI CHU NGHIA VIET NAM
THANH PHO HO CHI MINH Dée lap - T do - Hanh phic

BAN QUAN LY PUONG SAT PO THI

S6:4350 /BQLPSPT-QLDAL Thanh phé H6 Chi Minh, ngaydFthéng 5 nam 2016

Kinh giri: Ong Shinya NAKAMURA
Trudng nhom nghién ciry,
Nhom nghién ctru JICA.

Noi dung: Vé Bdo cdo diéu chinh thiét ké cua tuyén metro so 3a — giai doan 1

Ban Quan ly Dudng %at do6 thi cam on Nhom nghién ctru JICA (JST) da
¢6 nhitng né huc trong viée tién hanh nghién clru chuin bi du 4n tuyén metro sé
3a — giai doan 1 (Bén Thanh — Bén xe Mién Tay).

Lién quan dén Cong van sé JST-MAR-05-023 ngay 10 thang 5 ‘nam 2016
cua JST vé trinh ndp Béo cao dleu chinh thiét ké cla tuyén metro s 3a — gial
doan 1, Ban Quan l} Buong sat do thi thong bao rang Ban Quan y Duong sat
doé uu nuOﬂg puan dor vé _y Lu‘L"mg thiét ké cha JST , trong do co y LuO[lg UUdH di
ngam tir CO dén g ga Vong xoay Phu Lam (C8), doan chuyén nep gitra C8 va ga
Cong vién Pha Lam (C9) va hai nha ga trén cao la ga C9 va ga Bén xe Mién Tay

(C10).

Ngoai ra, Ban Quan ly Puong sat d6 thi luu y JST mét s6 diém nhu sau:

1. Viée di doi dwdng diy dién cao thé:

Theo JST, Cong ty ludi dién cao thé Thanh phé da chép thuén phuong én
di doi theo huong ngam hoa bén trong cac 6ng HDPE va dugc bao vé bang cac
tam bé tong bén trén tai cudc hop ngay 21 thang 04 ndm 2016. Theo quan diém

cla ching 61, tét hon nén c6 dugc thoa thudn bang van ban tir Céng ty lugi dién
cao thé Thanh phé hodc Tong Cong ty Dién luc Thanh pho H6 Chi Minh.

2. Lép dat pha phia trén TBM:

JST d& xudt 16p dat phu it nhat la 2D cho doan giita ga C] va ga C2 dé
giam thiéu lin (d6 ltn toi da theo tinh toan 1a 8,8mm) va dé giam tiéno on va do
rung trong giai doan thi cong va vén hanh. JST nén luu y két hop voi két qua
khéo sat dia chét, dia hinh dé chuan bi phuong an trong truong hop do lin cho
phép vugt ra khoi tinh toan cia JST. Ngoai ra, chi phi quan trac lun cing can
duoc udc tinh.

3. Vi tri Ga Céng vién Hoa Binh (C3):

Viéc yéu cau xem xét vi tri cua ga C3 la theo dé nghi ciia Uy ban nhan
dan Quin 5 kém dé xuét cla Cong ty Sai Gon Star. Do do, viéc bao cao dé cap
“Cong ty Sai Gon Star mong mudn thay dbi vi tri ga sao cho tiép giap voi cac
cong trinh duoc quy hoach phat trién trong tuong lai” ¢6 thé gy hiéu ldm. Dé
nghi JST hiéu chinh ndi dung nay cho phu hop.
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4. Chuan bi cho budi hop bio cio giira ky:

Dé chuin bi cho budi hop bao cao giira ky vao ngay 27 thang 5 nam 2016
(du kxen) ching t8i dé nghi JST chuin bi mdt bang danh muc trinh bay so sanh
tém 14t nhitng thay ddi giira két qua nghién ctru cua JST va FS da phé duyét.

Trén day la y kién cua Ban Quén 1y Pudng st db thi, dé nghi JST xem
xét va cdp nhat.

Trén trong./.((p0—
Noi nhin: KT. TRUUNG BAN

- Nhur trén;

- PTB H.N.Cuong;

- BQLDAI;

-Luu: VT, BAH. {,. 3
oz
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HO CHI MINH CITY SOCIALIST REPUBLIC OF VIET NAM
PEOPLE’S COMMITTEE Independence - Freedom - Happiness

MANAGEMENT AUTHORITY FOR
URBAN RAILWAYS

+h
Ref:4350/BQLDSDT-QLDAI Ho Chi Minh City, 4% May 2016

To: Mr. Shinya NAKAMURA
Team Leader,
The JICA Study Team.

Subject: The submission of report for design changes for the
metro line 3a — phase 1 (Ben Thanh — Mien Tay Terminal)

Management Authority for Urban Railways (MAUR) would like to
express our gratitude to the JICA Study Team (JST) for your efforts in carrying
out the preparatory survey for the metro line 3a — phase 1 (Ben Thanh — Mien
Tay Terminal).

With reference to your letter ref. JST-MAUR-05-023 dated May 10",
2016 for submission of report for design changes for the Line 3a phase 1,
MAUR hereby inform you that we have no objection to your design concept, in
which there is the proposal: underground section is from C0 to Phu Lam Rotary
Station (CR), transition section is between C8 and Phu L.am Park Sation (C9),
and C9 and Mien Tay Terminal Station (C10) are elevated stations.

Besides, MAUR would like to draw your attention to following points:
1. The relocation of power cables:

According to JST, the city high voltage power grid Company accepted the
idea of relocation of power cable to underground by using HDPE pipes and
protected by the concrete slab in the meeting held on April 21%, 2016. From our
viewpoint, it is better to get their agreement in writing from the city high voltage
power grid Company or Ho Chi Minh City EVN.

2. The ground cover above TBM:

JST proposed the minimum ground cover between Cl and C2 station was
at least 2D for minimizing the settlement (the maximum settlement as your
calcuatlion was 8. 8mm) and reducing the noise and vibration during the stage of
construction and operation. JST should take note to incorporate with the result
of topographic and geotechnical survey to prepare solutions in the case the
allowable settlement reaches out of the JST’s calculation. In addition, the cost
for monitoring settlement should be estimated.

3. The Hoa Binh park station (C3) relocation:
The request for C3 relocation is as the recommendation of People
Committee of District 5 enclosed with the Saigon Star Company’s proposal.

1
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Therefore, the content which the report mentioned that “Saigon Star requested
alternative location adjacent to their properties to be developed in the future”
may lead to misunderstanding. We propose JST to revise for its appropriateness.

4. The preparation for the interim report meeting:

To prepare for the interim report meeting on May 27", 2016 (tentative),
we propose JST to prepare an index table which shows the summarized
comparison of design changes between JST’s study result and the approved FS.

All above are comments of MAUR, we suggest you to consider and
update.

Yours faithfully./. wat -

Afttn:

- As above;

- Vice Chairman H.N.Cuong;
-PMUI;

- Save: record, BAH. }
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Appendix 4.3: Study on Station Mechanical Systems for C2 and C5 Station
and Ventilating Facilities in Ben Thanh Station for Line 3A
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G, Machinery room II
17.5434.5
2

x37=962 m

Ventilation fan for Station track space
62,000 m.~hx 4 sets
Single direction multi—-ace suction fan
8 SRM2 (980w x2700L )

G, Machinery room I

1TSX15.5+-JJ;§igL£L x20=652 m

Ventilation fan for Machinery room
625 m x 5Hx 5times.~h=16, 300 m.~h

4 1/2S RM2 (663w x1515L)

Singledirectionmulti-ace fans for both EF&SF

Ventilation fan for Machinery room

mx?§¥"

962 m x 5Hx 5times.~h=24, 050 m.~h
Single direction multi-ace fans for both EF&SF
= 6 SRM2 (765Wx1870L)

Sk =

— EF
atform E ; EF[IEFI]/ fFe. [
= ) ] ] =] 248 ) ] ) ) ) xhaust |vent
=3 HU_Concourse $|_|cf = / upply {ent
[ E EFOSFO SO, 1]
Concourse EF — N s
T Tunnel ventilation
I

Exhaust fan for platform
11,700 m.~h
4 SRM3 (578Wx1390L)

Exhaust fan for concourse
22,290 m_~h
5 1/2S RM2 (715Wx1790L)

35, 500

Exhaust fan for Storage tracks space
Equivalent to 30% of station tracks exhaust fan capacity
(In case of no passenger on cars)
124, 000 m_.~h x 309% =37, 200 m h.~ one |ine
Single direction multi—-ace suction fan
6 SRM2 (7656W x1870L)
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C, Machinery room II
38.0%x55.0=2,090 m

Exhaust fan for Station tracks space
Ventilation fan for tunnel 62,000 m.~hx 4 sets
8 SRM2 (980w x2700L)

=
[ ]
Pump pr AHU
Suod| ik s | ) I%ryf Concourse
= PRIY ChilTer Chiller Chiller
sl || S ) i ) EF_I:
2 EF Domestic water EF AHU 2= .
s Exhaust vent disposal equipment —} AHU 38.1x130.0=4,953 m
Water supply tank © Colrser—
Control device FAplatfor
Exhaust)\vent [] []
1 OF g Fe
55,000 |
Ventilation fan for Machinery room Exhaust fan for Concourse
Supply & Exhaust 2,100 mx 5m x 5times.~h=52,500 m_~h 22,290 m_~h
Single direction multi-ace suction fan 5 1/2SRM (715w x1790L)
7 SRM2 (900w x 2700L)

Exhaust fan for platform
11,700 m.~h
4 SRM3 (578Wx1390L)

Platform
12.0x130=1,560 m.~platform x 2 platforms = 3,120 m
Ceiling height of 3m(presumption) 3,120%x3.0=9,360 m for 2 platforms

Station track
(2.142.1) x130=546 mi for two tracks
Ceiling height 6.45m(presumption) 546x6.45=3,220 m for two tracks
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C; Machinery room I

Air Handling unit for Concourse
AHI13FG (2100W x 3876 L)

Ventilation fans for Tunnel
100, 800 m.~h,~sets

Exhaust fan for Concourse Single direction multi-ace suction fan
12,695 m.~h 10S RM2 (1600W x3100L)
4 SRM3 (578Wx1390L) M

x]:[ \EF V‘HU 0 ?»\ 0 ]

H Goncourse E xhaust jent
AHU

_ ?‘;H EF _ZSupply V
B /T: Pﬁorm \ -

0, 000

19,300
Pump
24,100

nt

F

Exhaust fan for Platform
11,700 m.~h
4 SRM3 (578Wx1390L)

Exhaust fan for Station tracks space
62,000 m.~h
Single direction multi—-ace suction fan

8 SRM2 (980w x2700L)

Air Handling Unit for Platform
AHITFG (1800W x 3876 ) Ventilation fans for Machinery room
16.7%x24.14+40.0%19.3=1,175m
1,175m x 5 H x 5times~h=29, 375 m
Single direction multi—-ace suction fan
6 SRM2 (765Wx1870L)
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C: Machinery room I

Situated on the floor over single crossover section beside Platform

Supply fan for Single crossover section

19.3m x 178. 9m=3, 453 m

3,453 x6.45x 5times.~h=111, 359 m_.~h

Single direction multi—-ace suction fan
10S RM2 (1600w x3100L)

Exhaust fan for Concourse
12,695 m.~h
4 SRM3 (578W x1390L)

Air Handling Unit for Concourse
AHI3FG (2100W x 3876 L)

Q
Headre tank
N to S‘E.lpp%y water ARU
, EFS |:1
? PU"‘D: Chil ler :r/ \ Platform

Domestic water

19,300

EF SF

disposat equipment -

ﬂ ﬂ 100 o
Jgfigitfffﬂcontrol demrce Ptatformﬂ|

i Y
ChiTler : : e

Concourse

EF

’to supply water

osl |

y

Ventilation fans for Machinery room
19.3Wx59.0L=1,138 m
1138. 7m x 5 H x 5times.~h=28,470 m.~h
Single direction multi-ace suction fan
6 SRM2 (765w x1870L)

Exhaust fan Platform
11,700 m.~h

4 SRM3 (578Wx1390L)

Exhaust fan Station tracks space
62,000 m.~h
Single direction multi—ace suction fan
8 SRM2 (980w x2700L)

Air Handling Unit for Platform

AHITF G (1800w x3876L )
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C; Machinery room II
Situated on the floor over Single crossover section at the side to the
starting point of the line

Supply fan for Tunnel Ventilation fan for machinery room
100, 800 m.~h 24.1%x16.74+19.3%x13.0=653 m
Sinéle direction multi-ace suction fan Ceiling height of 5m Ventilation times of 5h

10S RM2 (1600W x 3100 L) 653 x5.0x 5=16,325
5S RM2 (665W x 16901 )

b
m%i'.@""
L L 77
L1 OSF grp osF
i Supply vent o
=4 i} S B} _
4 o
Exhaust vent .
=
16, 700 _‘_13.000 )
| 29,700
Exhaust fan for Tunnel Exhaust fan for Single crossover section
100, 800 m.~h 19.3%x178.9=3,453 m
Single direction multi-ace suction fan 3,453 m x6.45m x 5times. h=111,359 m_.~h
10S RM2 (1600w x3100L ) Single direction multi-ace suction fan
10S RM2 (1600w x 3100L )
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Image of Supply air facilities for tunnel ventilation

Beginning of Ben Thanh st.

0999

05e "

0SL "1

005 '}

1, 200

B1

Supply Fan

Supply Vent

rgd

17, 000

Track level

.20

4-103



The Preparatory Survey on Ho Chi Minh City Urban Railway Construction Project
(Ben Thanh - Mien Tay Terminal (Line 3A Phase 1))

Final Report

Image of Exhaust air facilities for tunnel ventilation
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Appendix 4.4: Signaling System Drawings
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Appendix 4.6: Interoperable Automatic Fare Collection Systems for Ho Chi Minh City
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