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Section Length

(Km.)
Section | 2.4
Section Il 7.5

Section Il 3.5

Section IV 0.186

— " /
Water Tunnel Layout
2 :

e

'
Section Il (7.5km.) f&
Praditpat — Siphraya §f /4

Thaphra — Ladya

Siphraya — Lumpini

TN

2500 2300

2800 2600

2000 1800

2000 1800

Section 1V (0.186 km.
Lumpini VC — Lumpini DS

Section Il 3.5 k i~ ] gg

§

Exist. Tunnel Steel Tube Steel Tube
Diameter mm. | Diameter mm. | Thickness mm.
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Void
Filling
Grouting

SteelTube
Lining

Steel Pipe Installation 4 Section = 13.586 km.

Infill Mortar _between Steel Pipe and Existing Tunnel
Leakage Void Investigation

Void Filling & Void Grouting 27 Locations

Existing Shaft Modification & Restoration

Remove and Replace Existing BV Valve to New Valve
Bypass System for Water Pipe 3 Locations
Instrumentation and Monitoring

Hydrostatic Test and Disinfection
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Site Location

Section | (2.4 km.) Section IV (0.186 km.)
Siphraya — Samyan —Lumpini VC Lumpini VC — Lumpini DS

"‘ik..

" Lumpini DS
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Section Il (7.5 km.)
Praditpat — Siphraya
7

Section 111 (3.5 km.)
Thaphra — Wongweinyai- Ladya
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Void Investigation
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Ground Penetration Radar == s
Electromagnetic Wave Electrical Current
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< Resistivity surve: for leak pomts de ec_t|on

Estimated Resisvitity from surface survey

Estimated Ohm-m

106 1,38 1.69 201 233 264 2.96 327

voltage measurements
source 1

source2

source3

resisvitity measurements

insaviiads23uuy Resistivity
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waaINan15v1 Resistivity

LP11 LP10

Depth Iteration 3 Abs. error = 64.4 % ‘ ‘

400 80.0 m
0625 L P
463
989
143
197

262
299

Inverse Model Resistivity Section
I N N O ) () (O (] (O O N .
0.0450 0227 114 577 291 147 741 3736
Resistivity in ohm.m Unit electrode spacing 2.50 m

LUAPEBUIASTT LP10, LP11 Tutduni9dns1af 1 eneisinananudnumiuladn

FpruAumuliihvasiu uazd (Lsdw)

| Material | Resistivity (Ohm-meter)
| Alr | Infinite

| sand | 1-1,000

| Clay | 1-100

| Ground Water | 0.5- 300

| Sea Water | 0.2
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n15l1d13795UAU (Borehole Investigation) WunisnagaunisiuvigasatazIngy.
A5IafANi UL I FeaunRs U Inselinu

uaziiunisdaumuniusituniinanisnadaunitIsing
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Void Fillin
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Drilling Machine
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funduuavignamsu Void filling
dunaNaIdagaTwsIdu  kg/m3
* Cement 350 kg

« Bentonite 525 kg
« Water 870 ]

n15vi1 Void filling  Taeldfin3avandaussugy
muauusIan LiliAu 3 u1s
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lugasaruaniinuids Void Filling
15.00-15.50 um9
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Working Shaft
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fA1uda Valve Chamber nanviadu |«

18



w3aug A lvinwsaunaurin Steel Lining

Cleaning

Lighting

Ventilation Monitoring
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Carbon Monoxide (CO)

Hydrogen Sulfide (H2S)

Oxygen (02)

Combustible (LEL)
(widnAa W)
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Leakage Crack

Anwaesand1n : Usingaiuuuldusauvuay
A TR
35n15gaN : Injection ¢iaaide PU Foam

_ ’
317U crack Wil BIA
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35 PU Foam #iduaanannsaesi
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High Voltage
.6 kV

auns18nin
favianvTransformer luaTuva
dulwuiadn 51A19nnda
AudIazfinsing

fn539Amsian15 19 I aaavailnsalsng

24 kw
5 kw
6 kw
10 kw
10 kw
55 kw

wdaudan 6 @7 x4 kw
Grout Pump 1 1
Agitator 1 61
Ventilation 2 1 x5 kw
Others

Total
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Instrument Monitorin
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Strain gage

Settlement Point - VW Strain gage

Mount block
Arc welding

[Installation of Arc welding]

Monitoring Instrumen
Magnetic Extensometer

Lateral Deviation
AGHETIC SPI0ER WAL THEVEL SETTLEMENT POITS

(LSin8)h

Veartical

Measurement
Interval (L)

Inclinometer

Reference points and anchors installed in
pre-formed holes in concrete liner.

Casing

sevaRD

Section Description

Position

Amount

[Paosition

Location

-Settliement point for ground movement

-Shaft area(WSs)

16

Samyan Junction

-LP10,11,12,13,14,15

17

Leakage point

-Above tunnel CL

8

Every 300m

-MRTA tunnel crossing

Samyan Junction

-Building Settlement Point

-Selected by Engineer

Edge of building

-Tunnel distortion by Convergent bolt

& Tape Extensometer{Tamsiiadnasaiag)

-LP10,11,12,13,14,15

Leakage point

-Inclinometer(depth 30.0 m )

-MRTA tunnel crossing

-Strain gauge(¥a Stress nasaTueviaiwdn)

-Selected by Engineer

Inside tunnel

-Deep settlement By Magnetic Extensometer

-MRTA tunnel crossing

Samyan Junction

-Deep setllement By Settliement Point{15.0m |

-MRTA tunnel crossing

Samyan Junction
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Settlement Point ' Strain Gauge

&

Tape Extensometer Inclinometer”

Steel Tube Manufacture
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PIPE Mo, 04

SERIAL 1o. 1800001
DATE : 110 12010

TOHPE

EPILITE # 9000
7UAEBUANITNRN

N1TWAR BUFY Umln
wunla Working Shaft
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PIPE 4 m.

PIPE 6 m.

SAM YAN WS. S| PHAYA VC.
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515011 Tee Rail Square Bar 50x50
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wmatan1sTudsvianialugTues
(Carrier Car atjlusia Steel Tube)

Locomotive

Carriage Car

dadauauniug dnvasiaunin
WFaanlunsfines
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Tiviaanaduglluszuitauds

wmailansaudevianialugTaed
(Carrier Car atj1¢isi2 Steel Tube)

Steel Tube

Locomotive
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watan1saudsvianialug s
4 (Carrier Car atjludéia Steel Tube)

watan1saudsvianiaTug s
(Carrier Car atj16i#i7 Steel Tube)
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Infill Mortar
Cement 275

Cementitious not less than 520 kg/m3

Fly Ash 275

Strength not less than 200 ksc
Water 295

Sand 1460

Admixture 45
(DaraFill)

Slump Flow > 60 cm

Strength 200 ksc

38



27/03/2014

1. Induction

2. Transfer

3. Discharge
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gunsal  : Grout Pump

Pressure : 1-2 Bar

nava1n Mortar udiagia
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NAFAULSINU 8 bar 1 Hr.
nagaun1siIgu 8 bar 2 Hr.
qgalsalddsnaunaaiuningn
n97d9U A9l 24 Hr. davida
drunsdumaaiuliaandn 25mg/l
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Infill Water

_ [
Chlorine Tank 3\5

Pressur
Gauge

Storage
Water Tank

JI| High Pressure

[

Pressure

Gauge

o

J MWA Tunnel

VC Lumpini

Infill Water

-
Chlorine Tank 3\5

Pressur
Gauge

Storage
Water Tank

JI| High Pressure
Pump

MWA Tunnel

VC Lumpini

VC Si-Phaya

Pressure

VC Si-Phaya
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Infill Water

[

Chlorine Tan

VC Lumpini

nadauussiu 8 bar
F = 492 ton

Storage
Water Tank

High Pressure

Pump

MWA Tunnel

DELARIW Ly

Pressure

Gauge

VC Si-Phaya
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Commitment, Reliability & Quality
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