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PROF. SUCHATCHAVEE SUWANSAWAT

ABSTRACT

The Chaleom Ratchamonkhon Line is the first phase of the
Underground Rail in Bangkok area. The project hires private companies for
underground tunneling construction and the particular companies collect several sets
of data, which are under different standards. The data is not well organized and
categorized and moreover the data from the tunneling construction is somewhat vast.
As a consequence, a database system for arrangement all construction data gathered
from the companies is important and necessary for public such that easy access can be
benefit for research and can be applied as a database for underground electric train

construction in the future.
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4.2.2, HanMINMNIIHVDIATOUDY

Regulation of support pressure : Material transport

screwe
conveyor

s
[ water pressure  pi re of the supporting corth poste : earth paste
: earth pre »

JUR 4.2, uamsaugaussiuuas Msd@esan

"
ar a =

) as [ Y 1w @ :‘ = o Y
g‘lj‘]]"!ﬂ ﬂ')'H"Jﬁ]'lzilxﬂﬂJ117\1ﬂ‘l—l11‘7[»71'11’7‘1]!,1'5\3?]11!mﬂdu‘l!!ﬁxﬂuﬂﬂuﬁﬂn’l

o= o A v EY £ w 1 e A a
U msduaesdu Auszsdmesdniue: ldmedudedy
[
4.2.3. Miya1zgluan

Tassmssa ihwmuns momdusyuana 1¥msyamizgTadd 35 Barth

Pressure Balance Shield Aa31
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Ui 43 mM3yaw129TueAis Barth Pressure Balance Shield

4.2.4. Tuneumsnearagluan

B
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1. yanuuaziaaoud iz ludumih (Excavation and shoving)

U7 4.5, uerasms yaAunazmaoudiane ldum (Bxcavation and shoving)

a o : 1 L] 1 a w oA o % 2 s Y a a g
2. 0ARAIIYUTENINYBIINAUNIAIY TueA (Grouting) ivetlosiunisngafvesiAui LY
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v Ed
710 4.6. uraamsBaiimituszningesieduiuiig 1ued (Grouting)
(N) AOUNTOARA

(V) HAINITOARA

3. UsznouduaIuiigTued (Tunnel Lining Segment)

by

4

4

[7

Ui 4.7. uaaamsszneududiuiag Tuad (Tunnel Lining Segment)

HUBLYR

¥
Llumsyamizunasaiaey ldszezalszuna 1.2 was (13500 130 1 Ring)

2. 1805 adude 1 5ou Uszura 40 av.,
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3. 0ATINITRIIHUTEINY 10 WAS/AU

4.3. Toyas19q1un15yA012g1ueA (Tunnel Parameter)

1. Face Pressure (kPa) - ﬂ'umﬁfuﬁﬁ’i"umﬁqﬁmﬁﬁ'wmm?awﬂmz
2. Thrust Force (Ton) - fi'rsm'if'?qwuﬂwm Hydraulic Jack 11 Lining Gluﬁ:w’j'mmmﬂmz
3. Penetration Rate (mm/min) - manuiiveaianiziinioui
. . g . i
4. Grouting Pressure (kPa) - useAufitasvesviefiiariyfussninantimsamingu’lyly
DI
5. Grout Filling Percent (%) - sﬂﬂﬂ%uﬁmmﬂ?mmﬁy1ﬂuﬁi%ﬁwﬁmdn
6. Discharged Soil Volume (m3) - ﬂ?mmﬁu‘ﬁiﬂ"151un15amm:miaz Ring
7. Discharged Soil Percent (%) - lofidudvonlSinafuiiyaldifeusufousulsuasve
aulugTued
8. Additive Volume (m3) - 13u10iv89 Bentonite #5o T aidh T luiune
9. Cutter Torque (Ton-m) - AWsIdAveIHAIIL
10. Cutter Head Speed (rpm) - a3 lumsnyuaesiinie
11. Screw Torque(Ton-m) - fwsadavesangaufesnn
12. Screw Conveyor Speed(rpm) - AMITIVBIMIAUALIAY

13. Pitching Angle(Degree) - 04198y uioUseH 91918 A ULUITEAY
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UNni 5
d'i =Y = =
[N TDINBIAN T IUNAUA
(Geotechnical Instrumentation)

o
=]

ad a o d Yaosr 1 LY a aa
5.1. ImsAadsgUnsainliinmmangadganiinsngad3si 1

L]

o L U

vy =
5.1.1. ﬂ-ﬁﬂﬂﬁﬁ}iﬁquﬂﬂ'lﬂ_lﬁ]ﬂﬂ

" 4
nguiiinsAnA NI G1 duuia 3030 cm fnudn 80 cm Tunquazaln

a
o

9 A Aa Y = 4:{ a4 Y o Y 1 -
AQUAEADUNIANNINIT ABUNIaNURAquURRINTIazgniIa1oAI Jack Hammer Aoufisgsil

3 ] 1
M YANUHINUUAIBAT DIYADILANVUIATIADINT

5.1.2. S1UAZIDLAUDINITANEI

¥ ] 1
N5AAAY G1 ANANYBINQNITIIAUAIIINIIBIROUNTATIIzAaLNquTie:

o w 1 = 1w {6 o
NINITIAAT ﬂ‘)'llltl’l’l‘ll‘i)dlﬂﬁﬂ'ilmﬂ'lﬂUﬂ’J"]iIQ’QﬁJENHQl!ﬁVﬂﬂ’IS’JﬂﬂT

ad =
5.1.3. IEM I TUNNT

4 s 1 d i ' 1

1. Mseunusgnin Foot plate 1ag ANUGNIVBAUNANITYNATIVADUNINNITIATONAINOUT
¥
WHIMIAANT

2. AnuETIDIManduITiuIAgagA 0.5 m

5.1.4. MIAAAY

£ 1
= o A

ar [ 9 ] 4 & A a  w o 9 Y =1 Vet
naImsneai Ny udumanFuFeudndumandurzgnaadsidurqui 183
maason Hnou manduszgaiudis PVC nquilyaszgnnauiiudensieney (Tasdinisua

ar = = ¥ o

~ 1 | =) 1 =1
uuSuwfinay) A2A21MU1 60 cm ffunqu neuezey 1dudenneuniauaz lfurumania

w9

AUAUUY (Munuuiuaalugl)



PLASTIC SCREW CAP WITH LOCKABLE STEEL PLATE
23 mm HOLE IN CENTREC
j—— STEEL ROD & = 21 mm {00.) (LENGTHS TO SWIT)

GROUND LEVEL
v
£ ] < @
£ : ] 4
4 8 a - o - "
a ~ o .. 2 e
% = " - a ”
-
a a - ‘ <
5 8 - STEEL GSING B = 49 mm (0.0)
E-4 a
44 =
a L4
< = o] ) - - Veascwﬁmsmmse
- a
% N )
PVC STEEL!
RIGID COUPUNG E VE$ 34 mm (00)
STEEL ROD. $ = 21 mm (0.D) S r_ E
(FYPICALLY 500 mm LENGTH M7 e
SECTIONS) 2
BENTONITE 5
B
BOTTOM OF BOREHOLE X
- ;
g

TYPICAL DETAIL OF GROUND SETTLEMENT MARKER
SUBSURFACE TYPE 2 ~

STEEL PLATE ——— B E

400mm x 400mm
’ STEEL PLATE
100 mm —%— THICK 12 mm
F
250mml S g:ﬂh

b

DETAIL OF LOCKABLE STEEL PLATE

! o Aada

] v ]
¥ 5.1. F3msdAanegunsali1Findmangadiantimangadiiti 1

5.1.5. MIaatuinm
1 a
mMIvatufinA19zgndedInsEAuANaEn it MuauazIzsaTuTinrdIn1sAns

gunsal 1 Su
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o
o ad

ad a o g v 1 s e a
5.2. 3EmsAndsginsamlyinnimimgasigaifimmiadaisn 2

J Y c; o o 1
5.2.1. NMINBAINHINNNINITIAM

¥
a o

a = o LY 1 d? a & =
G2 WHNAAAIVINIUDIUU NITaang G2 mgﬂmmﬂwﬂawmwumﬂuummm

3
=]

3 kY
MTNAUNY (WUN14, 799HUNI9) tazuSnaNUMURy

5.2.2. 182 RUAUDINTITAAN I

g =Y =1 = { []
TunsglvpaNuAIINY ANVEIVUNE I TR NUE BN T s Doy

9 a d';lv a = "y v
u' 19 TuuSnanu@usianunu liiosndi 50 cm
5.2.3. 3maaseums

1. MsvzyensuIy vz lddamuiludivensiuiu
] Vv ' kY
2. ourtazMInaunuIzildou ldauanunmussvuiuaznisaads G2 89015 A9 108184

8 ¥ A a 2174 " ' g g - 9/t
n’faﬂlﬂuﬂm-lzaqllﬂﬁﬁljmwulﬂ“hl.lfuﬂﬂﬂ’n 50cm ﬂ?nJE”’J‘UENLHaﬂlﬁuﬂzlﬂiﬂuiﬁNﬂunﬂ’]?

¥
ATNATUHUIVDIAUAIDUU

5.2.4. MIANAY

o = = o o A 4 u = d 9 yydy
ﬁmmﬂmﬁmﬂquu m'iﬂﬂmaﬂ%mmmmnmamﬁuTﬂﬂmmamﬂu"hwﬂu

Ed "
nuiuAuAY nquezgnaauiudie Bentonite fiflA11uM11 350 mm Aeun15Hud e plastic

E1)

i i '
screw cap 1Az uaziyATugAnISHY plastic screw cap 100mm v29nH4n33476 Bentonite #

AvuUBIa Uz adIouHuIMEan
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e LOCKABLE STEEL PLATE

m}gﬂl{\ﬂl
- R
E - “ |‘
E - @ 2
8 ® " e el
£ [ - g CONCRETE 100 mm THICK
b - s £
b - Tt .
g e PYC TUBE # 22 mm {00.)
g STEEL ROD 8 14 mm (00.)
LENGTH 700 mm

COMPACTED GRANULAR
BACKFILL

250 x 250 mm STEEL PLATE
L 4 mm THICK

BASE OF P
v

300 mm

 TYPICAL DETAILS OF GROUND SETTLEMENT

MARKER: SUBSURFACE TYPE 1 A =
L ey eyl B

STEEL PLATE
100 mm ——6-- THICK 12 mm

DETAIL OF LOCKABLE STEEL PLATE

= &

] 3 ] 1 ]
i 5.2. msaadegunsaiil¥ianinisngadnanimangadaisn 2

5.2.5. mMIaatiunnm

v ' ¥
= = s

o 4 o a o a o
L. maafuiinAreziimsiuiinfigaiivhmsaadeginsal

a

£
s

2. myvatiufineatiufinndimsaadsginsel 1 Ju
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L

5.3. 'Jﬁmﬁﬂmmaﬂﬂimf'ﬂajaﬂmmsmﬂmqﬂﬁ“msﬂgﬂﬁ'ﬁ%

=1.

3

1 Y a;. o a1
5.3, DIINBAIWHANNNINGIAA]

nuiimMIaads G3 vzdealvnaduriuguing1s 6 mm waziinnwdn 50 mm

- ) w o a4 0 o ¥y 2 g ot
$Nﬂ1ﬁlﬂf Jack Hammer lﬂuﬂ'Jﬁ]’igﬂf}ﬂﬂwuﬂﬂuﬂﬁﬂﬂﬂumﬂgi‘mﬁﬁﬂlﬁullﬂuw

5.3.2. S19ALIDIAUDINIAART

d 4 ) Y y =2 A a v
anauiNgnYAMUUUAIY Plastic Grommet 929nTAATILUNUADUNTAR 18NS
aonas I TunguityanTeon 13

5.3.3. 3EmMaAs8uNS

£d
1.lumsdnadagunsal msszueniiuau wlddraududvens oy

3
2.manidu finue12 S0 mm UAY  Plastic Grommet uSagd e lumsans G3

5.3.4. MSAAAY

APPROVED STAINLESS
STEEL PIN
/—— PLASTIC GROMMET

: o
'4 . 4
Pl -t -a
e
=3
TYPICAL DETAILS OF GROUND
SETTLEMENT MARKER: SUBSURFACE TYPE 3

C!. al' o Aad
jUNn 5.3, aﬁmsmﬂmmlﬂsmwimﬂmmsmﬂm@ﬂﬂ IMIngaals

=1

3
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5.3..5. MFAATUNNA
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s

o J o &Y T a a o s 1 o s
mstufindagiimstuiindmanisaadegunsel 1 Judleredisesedu
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= o

a d » T o .
5.4. 35m3Annsginsei Combined Inclinometer 1az MsAad Megnetic Extensometer
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Q s 1
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v a
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5.5.35m3AARa Vibrating Wire Piezometer
1 b4 d‘ o w 1
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UNN 6

¢
§IUYRYAN I YA IZRINA

6.1 9BUIEHANMTMNNIUVYDINIAUN

Import “Zone & Graph” from “program” iengves Tunnel”

I

Get value of “ Form textbox” & “To textbox”

-

Connect to * tunnel.mdb”

A 4

sqld1= “select *from tblTunnel
Where TunnelDirect.” = Zone
“Ring_No between ““ Value of From Textbox
“And” value of to textbox

VsSearch = “ Information of Search”

Show psSearch (“Graph”)

gﬂ‘ﬁ 6.1. uaAaProgram “Tunnel Graph”



Import “Zone & Graph”
From “Program wywsn”

l

Connect to “ Tunnel.mdb”

l

“Select * from tblTunnelGraph
where TunnelZoneID” = Zone
“And TunnelGraphID” = Graph

'

VsTNGraph = “FilePath of Graph”

l

Show Graph

'

Create “From textbox”
And “To textbox”

l

Create “ Search button”

31N 6.2. narAsProgram “idengiues Tunnel”
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wioali) >

(No) (Yes)

Select
“Geology”
radio

Disabled All element of
“Tunnel & Instrument

'

Enable “Go” button

v

(Yes)

Click
“Go”’button

(No)

(Yes)

Select
“Tunnel”
radio

Open “Geolndex.html”

Disable All element of
“Geology & Instrument”

:

Enabled “O.K.” button

I

Enable “Tunnel Graph & Area”

v

(No) (Yes)

Open “j1lfin1d.asp” |

Select “Tunnel Graph”
And “Tunnel Area=

»| Open “giliisnile.asp”

North”

719 6.3 udA9 Program “niluisn”

3l



Select
“Instrument”

Disabled All of element of
“Geology & Tunnel”

l

Enable “0O.K.” buton

!

Enabled “Instrument & Area”

Open “q1#nla.asp Open “q1lfisuniie.asp

U7 6.4. ueraa Program “nyiusn” (o)
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Import Zone,Graph,Area

'

Create “Graph Combo”
“O.K. button”

;

f “Graph Combo is
selected &Click

“0.K. button & Ins
Type = SP

(Yes)

Call O
Sub SPGraph

(No)

(Yes)

If “Graph Combo 18
selected &Click

“0.K. button & Ins
Type VB

Call
SubVPGraph /—>©

(No)

If “Graph Combo is (Yes)
selected &Click

“0.K. button & Ins
Type =EX

Call
SubEXGraph

(No)

(719)

714 6.5. uarAs Program “Instrument”
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(No)

If “Graph Combo 1S
selected &Click

“0O.K. button & Ins
Type =IN

(Yes)

Call

> Sub INGraph _>©

(No)

If “Graph Combo is
selected &Click

“0.K. button & Ins
Type = SA

Call C
SubSAGraph

gﬂ'ﬁ 6.6. uaneProgram “Instrument” (s19)
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Show Graph

l

Create “Detail button”

If
Click*“O.K.button™

(Yes)

Connect to “tunnel.mdb”

(Yes)

If
“SP” is selected

Select * from tbllnstrumentSP
Where type = <.Graph..>

(No) It has Information

Show Detail

GD)

717 6.7. eraa Flowchart of SP,VP,EX.IN,SA Graph
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If
“VP” is selected

\

(79)

If
“EX” is selected

(No)

(Yes)

Select * from tblInstrumentVP
Where type = <.Graph..>

If
It has Information

Show Detail

No)

(Yes)

» Select * from tbllnstrumentEX
Where type = <.Graph..>

If
It has Information

Show Detail

(No)

g'ﬂ‘ﬁ 6.8. lterag Flowchart of SP,VP,EX,IN,SA Graph(sie)
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If
“EX™ is selected

Select * from tblInstrumentEX
——{ Where type = <.Graph..>

(No)

If
It has Information

(No)

Show Detail

If
“EX” is selected

Select * from tblInstrumentEX
———p| Where type = <.Graph..>

(No)

If
It has Information

Show Detail

S

7171 6.9. uaAs Flowchart of SP,VP,EX,IN,SA Graph
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1. Geology
2. Tunnel Parameter
3. Instrument

Data ?%ph

O Geology
CTunnel | Face N\,
Olnstrument | SetiemantPoint  ~ |
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u

6.2.1. Geology
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18919z llds aaniiidoanmsdagali 4.2,
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717 6.13. mnvg1eueatoyanis Geology

6.2.2. Tunnel Parameter

1. viiinvendn lui4e Tunnel Parameter veRdansnaiuisadon 1dvated (vu Face

Pressure , Penetration Rate , Pitching Angle , Grouting Pressure ,Grout Filling
Percent , Thrust Force, Cutter Torque, Screw Torque Screw Speed , Discharge Soil

Volume , Additive Volume waz Ifidonwaiinsyamizgazutiaiiugraniionus

1@
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Data Graph Area
O Geology

@& Tunnel | Face Pressure I Ncmh cantraci v 3

FF&L':Q Pressure s
O Instrument Percent Discharged Smi i
Thrust Force
Penetration Rate
Grouting Pressure
Percent Grout Filling (percent)
Discharged Soil
Additive Volume
Cutter Torque
Screw Torgque
Pitching Angle
Time - Position
Screw Conveyor Speed
Cutter Head Speed
All

U 6.14. uamamsidenmdanls lu Tunnel Parameter

e v v
2. aniusadumieeveamsiden Zone (¥19voatoya) m1nuwud Taems Click Honi

FLHINADIN

Please Click mouse between station (zone) that you want ..

ws i
P 1 Pk 8 Taam

amilwz {ngmap
PemiX [

717 6.15. uaaamwiiogsiimsiden Zone (¥39v09903y7) Y99 Tunnel Parameter

3. TumbieilezisznovTdae 2 dau fe msuanwaiiluns i uaz msdumideya Taoms

gnsmudrlgnmisAunuiiugiswes Ring Himuideanis
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Face Pressure {(kPa)

20 40 GO HO 100 120 140 160 160 200 220 240 260 280 300 320 340 360 3IB0 400 420 440 460 480 500 520 540 S60

—Northbound — Southbound

click il seerch iaduwids Ring s\gﬁﬁmmﬁ VT,
From : | | To:| | [ Search |

7U7 6.16. uanansvesdoya

4. viaannms ldarfuiindugenuidesnsid 12150190987 Parameter A1l

foams
RESULT..
% "Tunnel Parameter”
"Zore: Bang sue - Kampaeng phet”
Southbound Northbound

RingNo.| Date  Face_Pressure| RingNo.|  Date  Face Pressure |
20| 10/1/2543 | 130 | 20[ 14/1/2543 | 130
21] 10/1/2543 | 125 | 21| 147172543 | 125
22| 10/1/2543 | 135/ 22| 14/1/2543 | 125
23| 10/1/2543 | 130] | 23| 15/1/2543 | 125]
| 24| 10/1/2543 | 125/ | 24| 15/1/2543 | 125
- 25] 10/1/2543 | 130 25| 15/1/2543 | 130
26| 10/1/2543 | 130/ | 26| 15/1/2543 | 130/
27| 10/1/2543 | 130/ | 27| 15/1/2543 | 130|
28| 10/1/2543 | 140/ | 28| 15/1/2543 | 125
29] 11/1/2543 | 130/ | 29| 15/1/2543 | 130
30/ 11/1/2543 | 130] | 30 15/1/2543 | 125

717 6.17. uaaswamsAunmidoya
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6.2.3. Instrument

1. wivonan Tuwideves Instrument 921)52nou 11/@ 20 Settlement Point , Settlement
Array , Vibrating Wire Piezometer , Inclinometer , Extensometer 11#3989ina1731

A " dy . YA A 2 Y A A 4 ¥ a
ii:’,lﬁﬂﬂﬂ'l‘ﬂﬂﬂﬁﬂ'liﬂﬂ’l 1 98N 1Lﬂ$1ﬂmﬂﬂ URAHUD ‘Hiaﬁjﬂﬁ!ﬂ LUDIABDN L TR AN

Data Graph Area
 OGeology -

| OTurnel _[FacePressure . “liborth contact ~
| ® Instrument | Settiement Point | [Norh contract |v|
Settlement Paint

Vibrating Wire Piezometer

Extensometer

717 6.18. uapamsiaenaia s Tu Instrument

-~ g ya Y
2. NuMUR 191800 Zone muNdDIN1g

Please Click mouse between station (zone) that you want ..

Tyequhp
Dt

717 6.19. uaanwiegiinisiden Zone (¥19up390ya) Y09 Instrument
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317G3_005_006
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1
= o

nasnn@enyaiiimsian azalsngna augeiideams uazazaansa

o L Detail
ATwaziBsaveans M 189 1nMs click 1ju

Please Choose.. [31_G1_001_002 v|[ OK |

Surface Settlement Sefflement Point | Penetration Ring number E’f}lg Passmg
3 -G1-002 Northbound 487N 16-Feb-00
5 31-(31-001 Southbound 4708 11-Feb-00
-m- 31-G1-001
—— 31-G1-002
——
=
5.10 N Y Su————— % €l 4 oo \\ ........ L AT N BIPTEMBansing. ... oo B
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E .
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ate
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"Instrument”
Settlement Point, Zone=" Bang sue - Kampaeng phet ”

InstrumentSPDate Setlemen Ring_NO Distance | type

11/5/1999 0 0 31-G1-015
111/6/1999 0 0 0 31-G1-015
111/6/1999 0 (8 31-G1-015
111/12/1999 12 0 0 31-G1-015
11/22/1999 o6 0 0 131-G1-015
11/10/2000 268 0 0 31-G1-015
11/11/2000 448 0 0 31-G1-015
11/12/2000 554 0 0 31-G1-015
11/13/2000 895 D 0 31-G1-015
11/14/2000 1086 © 0 31-G1-015
11/15/2000 -1086 O (0 31-G1-015
11/16/2000 885 0 0 31-G1-015
11/17/2000 843 DO 0 131-G1-015
11/18/2000 5.5 0 0 131-G1-015
11/19/2000 k4,24 - 9 0 31-G1-015
11/20/2000 F3.79 © 0 31-G1-015
11/21/2000 882 0 0 131-G1-015
11/23/2000 K761 O 0 131-G1-015|
11/24/2000 855 0 0 131-G1-015
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