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ABSTRACT

The objectives of the special project aim to study the history of the tunnels,
underground constructions which recorded the events from the past to the present. The tunnel histories
are selected from Thailand and from aboard to elucidate the importance and necessity of each tunnel.
The tunnels are used as transportation, diversion water, drainage, system of routes and infrastructure
for many purposes. The history of the tunnel is collected from the secondary information for example,
reference document, books and web sites. The primary data, the interviewing were given by Thai
experts, who keen in the area of the underground construction. Those information and historical data
were significantly classified in to a basic information or characteristic of tunnel, technical data; site

investigation, detail design and construction, eco-sociology and environment of the tunnels.
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2.2 German tunneling method
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2.3 England tunneling method
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2.4 Italian tunneling method
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e Drilling and blasting method
e  Shield tunneling
e  Slurry shield tunneling
e  Tunnel boring machines (TBM)
- Tunnel boring machine (TBM) 1 ixiﬂwﬁhlﬁsl% Shield
- Tunnel boring machine (TBM) ﬂixmﬂﬁi‘%’ Shield
e  Earth pressure balance shield (EPBS)
e New austrian tunneling method (NATM)
e Cutand cover
- Bottom-up
- Top-down
o M3y TUAVINARA (Microtunneling)
- Horizontal directional drilling (HDD)
- Pipe jacking (PJ) N30 Auger drill method



3.1 Drilling and blasting method
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Very hard rock

35-45 | 3.0-4.0 | 20-3.0 brisant

Ex. granite, gneiss, basalt, quartz
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3.2 Shield tunneling
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31] 3.2 Shield tunneling (www.ita-aites.org)

3.3 Slurry shield tunneling
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1 3.3 davrlszneuvea Sturry shield tunneling nazin3eailenldlunisusnaisazais (yeymw uuun3aerssn, 2552)

3.4 Tunnel boring machines (TBM)
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3.4.1 Tunnel boring machine (TBM) Usgtanfllaily Shield
v s
wanzanasgun1Flunisine luiuiuld Rolling discs ¥30 Roller cutters 1H1
1 E) o . ' LY o 9 3/ o A Y]
dau1nn Tagldusadauuy Concentric Hiuunurianz ludaduming Tued msindoudaues TBM
o a  w . W [ v oo o o £ 3 a w
21HuMIDUEUYOQ Gripper UUHITIg T AnuduRUsvesszozuzdnd 1 luiuiuvuiaves
! ] v w o 1 a a =
usen 19¥A1U Rolling dises usAuAUBIAYsENOUNAI8YT2MT 19 ANULTAUITIVOITY MTE 89
w d A w w 4 2 o
fruoaduiiu anuiFlunisvyuvesiante Lazvuiavesiin: Feduaeunsiinuves

Tunnel boring machine sztan' 1% Shield ta ﬂﬁﬁﬂgﬂ 3.4(a)

2 L

()] )

n | =

()]

n)

71 3.4() TuMBUM 311914984 Tunnel boring machine szianli/14 Shield (yeyrnw siunFsersse, 2552)

3.4.2 Tunnel boring machine (TBM) Uszonnly Shield
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31] 3.4(b) TBM ummér'mhuguﬁnmq 15.43 A5 (http://toolmonger.com)

#206199 TINANYAIRIZAIE Tunnel boring machine (TBM)

71/ 3.5 Hsuehshan tunnel T Taiwan nead1a838 TBM (http://en.structurae.de)
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U 3.7 Malmo city tunnel (fuglasAsalvllun)szma sweden noad1ahil a.a.2005 A2131812 4,650 AT (http://en.structurae.de)

3.5 Earth pressure balance shield (EPBS)

ANYUZUDINIYAUUY Earth pressure balance {Huiiyaunuiani efuns
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© Pressure Wall @Tail sealant

71/ 3.8 UAAVE4 Earth pressure balance shield (EPBS) uarma¥ai3unBuaanm1aq (www.herrenknecht.com)

1. Cutting well

2. Excavation chamber
3. Pressure bulkhead
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6. Erector

7. Segments
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3.5.1 Hymuazgilassaluvazdufivauyamizglues
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3.5.2.1 MINTIVAOUMINTAAIVRIUBNBET19 (Working shaft)
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feesalusnsalvihldaululsemalnefiuamizde EPBS
gl {

qU39 qufim‘lﬂﬁﬂﬁﬁu'luﬂi:lnﬁ‘lnn‘i‘%'qﬂm:éfw EPBS

3.6 New austrian tunneling method (NATM)
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31 3.12 Sitina tunnel llugTnanamihnlszmnaalaafia deadiehil a.a.2003 - 2007 A2131813 1,440 A3 (http://en.structurae.de)

3.7 Cut and cover (MIYALAZDUNAL)
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3.7.1 Bottom-up
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31] 313 urrmunuﬂ'maqqiuaffﬁﬁnﬁmﬁ Cut and cover (http://science.howstuffworks.com)
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a 1 S add
A2067199 IuANYa1s 1ng35 Cut and cover

51 3.14 Flughafen s-bahn tunnel ({lugluanse lullinlszmeeosiin

Aoad1alidl p.r,1982 - 1992 AA1EN2 2,300 1NAS (hitp://en.structurae.de)

31] 3.15 Tranchee couverte de gumond tunnel l‘ﬂuqimrfnuuluﬂizmﬁﬂuﬁﬂ

Aead1alill a.f. 2003 - 2005 ANNE1 169 11T (http://en.structurae.de)

3.8 1139A1QTAVMIALEN (Microtunneling)
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3.8.1 Horizontal directional drilling (HDD)
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31] 4.9 Puget sound floating tunnel (JOHN 0.BICKEL, 1996)

31 4.10 namalnssadrana T vesglaaAuuuaeenii (hitp://ita-aites.org)
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7V 411 namalnsaadiavesglaafiuunensii (hitp://ita-aites.org)
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31/ 4.14 93398 Wawona highway (http:/www.digital-images.net)

4.5.2 Rock reinforcement systems
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3‘1] 4.16 Peachtree center station, MARTA, Atlanta — reinforced rock (http://www.flickr.com)
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31] 4.17 Rock bolts with wire mesh (http:/en.wikipedia.org)

4.5.3 Shotcrete
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'.n] 4.18 Shotcrete (http://www.putzmeister.de)

31] 4.19 Shoterete finish lining (http://www.putzmeister.de)

4.5.4 Pre-excavation stabilization
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31] 4.21 Los angeles metro ~Tasanannianiy Barrel stave lining (http://www.streetsblog.org)
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31 4.24 wi7agT319A Los angeles metro #1351 Stabilization M¥FudumiaghiaAfindeduia (http:/www.streetsblog.org)
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4.9 pasaulinveaniiagluan 2 ¥ (Behavior of two-stage linings)
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4.10 Qmﬁuﬁﬁmmisuuﬁmﬁmm (Behavior of rock reinforcement systems)
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#1719 4.7 Rock Arch Compressive Str.-psi
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Rock Joint — 7= (o +0c)tan ¢

Joint Reinforcement
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31] 5.5 Tunnel boring machine (www.wikipedia.org)
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31/ 5.7 TBM (www.wikipedia.org)
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n"ﬁl @

AAveuUNan (Left abutment)
e onamsaldsznerhldgean 12 gruarunsdeini
. mmimuﬂumiismﬂgwﬁ’mmﬁm{w (Intake) 11529AIUANLUY Intake fixed
Wheel Gate (Inclined intake gate) Y119 2,300x2,600x700 GIGE]
. 'EJ’lﬂ'liﬂ’JfUﬂiJﬂ'lﬁiz‘]J’ltlif‘lﬁ’"luﬁ'lﬂﬁyW (Terminal structure) U5znBUAY
1) NO.1 Butterfly valve box §781A13 ABUN3 AT UIMANVYUIA 6.60x7.60x6.80 LNAT Aada
Tugasviovua iduruguinais 2.20 wns 1Hue1A15 Guard gate control Uszn0UAY
. ﬂix@lﬂ%’mﬁaﬁuqauuuﬁgﬁyﬁ] (Butterfly valve) Y118 idurILgUINA1R 2,200
uadmaT 11U 190
o Air valve with sluice valve Y119 1dusugudna1a 500 Tadums $1uau 1 4a
2) Flow meter box §39115 ASUATALSUMANULIA 4.70x4.70x6.80 14A3 ARAaTLFae
Vu1A IdUrugUEnats 2.20 was Usznoudas

% v o a a
e Ultrasonic flow meter YU1A Lﬁ’umugruﬂﬂaw 2,200 unalung
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3) Control house A281ANTABUNTAATUMANYUIA 8.10x12.00x6.90 A5 AndalLTIINe
1 o
YUIA IFUATURUINA1S 2.20 LT szRRUATY
:, & [ [ . " 8 !

° ﬂixamuuumumauimmﬂuqa (High pressure slide gate) UU1A (AUNTU
gudna1a2,200iadwns 14U 138 Wi Air valve (durhuguinatasoo
aanag

¥y
o szgiuuida (et flow gate) Yu1A (FURUUINA192,200 Tadmwas $1uu 1

B

q

° ﬁﬂﬂiﬂﬂﬂizﬁﬁqaﬂiﬂaﬂ (Hydraulic pump unit)
o PLC (Programmable logic control) ¥84321UU SCADA
° YANIUANUIU (Local control panel)
e Manual bypass valve Lt%’upimgruffﬂamso Haaluns d My High pressure slide
gate
e FElectric bypass valve Lﬁuﬁwuqu 8213150 dadwng dmsy High pressure slide
gate
4) NO.2 Butterfly valve box f791A13A0UNTAIASHINANUUIA 6.60x6.60x6.80 AT TEU
viouonoonliszni19 Flow meter box 11 Control house lue1a1sfifl fngulszeasdiiolFaugu
mydai1 dwdumssaanszuaiihiluownn usvaeise I8 doudessuniteranssudand
umAndela
o ﬂﬁ:sg]‘tfﬁuuiqﬁuqmuuﬁgﬁya (Butterfly valve)uuia (@urImMguinaIa 2,200
NAANATIIUIY 1%
e Air valve with sluice valve Y119 Lﬁ’umuquﬁﬂma 500 HoAWAT 14U 1 A
5) Generator house $291A15 ABUAIAASUIMANYLA 4.00x6.00 AT Wue1Ashild
dmfundauaziie W ldfuszuunaugueiey nsl Iihlussunledifadades
6)Service pipeline control house A201A1IABUNTATTUMANVUIA 4.50x7.50x2.75 LUAT
duernsnuqunsszahasgaasiliy Tassuihoniemdnune @uriuguina 0.50
WA Faeninvieva 2.20 waslueins NO.1 Butterfly valve box3$UU¥10AdUId1 Control
house Y84 Service pipeline 1 HNOIMANVUIA 0.20 WAT LENDBNATHYN ioitherasnseiives
syundszihlageans meludie1as Control house Usznauday
e High pressure sluice valve YA [durUgUINA1A 500 Hadmwns
e Air valve with sluice valve YH1A LfB\’JuH"IuﬂuETﬂﬂNlOO Haawns

] 4 a oa
e Jet flow gate YUIA Lﬁ’uwmﬁuaﬂmq 500 Uantuag
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ganunNsyu lanseandmiuile - WA (Hydraulic pump unit)

PLC (Programmable logic control) 4845211 SCADA

#AAIUANNTTA-UALIY (Local control panel)

Manual bypass valve Lﬁuﬁwug{u dna19 50 Aadmnas dmsy High pressure sluice
valve

Electric bypass valve Lﬁ’upimgm 219 50 Hadms §msy High pressure sluice

Valve

" o 4 a [ 4 a
7) Dam instrument house Jueiasiie [4@an1uazasintamIsiionsnaaungAnssu

& 2 o
WaU UBIUDUNAN

6.3 neavintinassmalvaiflaun (Right main canal outlet) Hened RNV UALIAYES

19NNAHIUN (Right saddle dam outlet)

Aoafeasaldweulayesnuiailaua

a [ = =3 ™ g) 1 4 9 = :‘

Wunomanmily (Steel liner) YUIAFUHILAUINATY 1.20 AT Mumilon
=1 g/ 9) 3 Y g = a d

tazanadllu 0.80 waAsAIUNIEN HUAWABUNTATTUIMANHUT 0.50 LUAT

N21487173 279.00 LUNT

9
o1msansnldszinniildgega 2.90 gninatunsasdund

LU |
¥

¥
ﬂ']ﬂ']iﬂ?ﬁﬂﬂﬂ'liﬂﬂﬂ']ﬁ'lulﬁﬁﬂﬁ'ﬂ‘ﬂuuﬂﬂ Box intake
med o by ygsr gL L LA N 1o v
@'Iﬂ'l'iﬂ’flﬂﬂqhﬂ'liﬁﬂu'lﬂ"l‘l«l‘ﬂ"lﬂu'] LWE}ﬁQLﬁJWﬂﬂSQﬁWUiﬁQjﬂQ‘U’N ‘]Jixﬂ‘E]‘Uﬂ’JEl

21A13A199) 31U 3 D13 LALA

¥
1) Air valve box #791A13ABUNSAATUINAN YUIA 1.90x2.60x1.50 11/A5 ARdIlUTIMe

1 o
YUIA LFUHTUFUINA1 1.20 AT Usznoudae

v
. . P 1 4 = = = o
Air valve with sluice valve Y11 Lf’r’umuﬁguaﬂma 150 AAIUAT AAAI 1Y Man
1 o
hole qJU'IﬂLﬁ'yHW'Iuﬂutlﬂﬁ'N 0.60 lung
. 9 T o a a a g o o 1 1 :’ o
Sluice valve UU1A LﬁuWTuﬂHUﬂﬂN 150 UAALNAT AR IUHTIUNOTIUUNAN

(Steel pipe) V1A IFUMIUFUING1 150 TAdWAT ¥ 4.85 Tadluns

9
2) Control house #781A15ABUNT AT UM ANUUIA 4.40x10.00x3.00 lUAST AadelugIane

YUIA 0.80 WAT Usznovdy

9
s = o

Observation chamber #1MIUAAAY Ultrasonic flow meter YUIA TFUHIU
o a a o @ :’ 1 1
ﬂuﬂﬂﬂﬁ 800 URQLUAT ’ET"I'H'E‘U’]ﬂﬂi%ilﬁu”lﬂﬂul%’lq‘]ﬂHi:ﬁ‘lJ’IEl
:’ 4 a Y] . Y
ﬂiz@umwmmﬁauimﬁmuqa (High pressure slide gate) YU1A LQUNIU

fudnans 800 ufiuns
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Hadng 1 A Wnen v‘f]u Guard late W303 Air valve with sluice valve Y119
duruguinans 250 dadwns

°y =1 1 a a 3 =
Uszgiuuuida (et flow gate) yu1a U ugudnats 800 Hadwas vwid
g .
L‘ﬂuRegulatmg gate

1 4 s A o o . .

Manual bypass valve Lﬁ’umuﬁumma 75 UAALUAT 11T High pressure slide
valve

Electric bypass valve & umuqu dnans 75 Tadwas dmuy High pressure slide

valve

9
o/ a < o i ot
3) Generator house ﬁ']ﬁl']ﬂ']iﬂﬂuﬂ?ﬂlﬁihlﬂaﬂﬂju']ﬁ 4.00x6.00 14AT AIDYUUHBTUNN

£y L { 9 o a 1 ) 1
AUd18UB181A15 Control house U ITH IFd M TuNGRUaz I W IHAUTZLILAILAUA1Y A3

T luszuulnanadados

; & g ya o A oA a
4) Dam instrument house L{IuE]']fnilWﬂi‘Hﬂﬂﬂ’]lﬂLﬁ:ﬁmi’ﬁnﬂlﬂi@quﬂﬂ5’3%ﬁ’ﬂ‘UWﬂﬁﬂiiu

4 4 o
WOU YBUVDURIUN

6.4 eaviuinassmelvaiilad e (Left main canal outlet) visonoasiueunuilaros

aiade (Left saddle dam outlet)

Aeadvasaldweutlarvouviviailadhs
[~] 1 o ] 4 :J
iHlunomanmiled (Steel liner) YurAEUATUALINAIG 3.00 tiAs Mumilerh
£
AN 267.30 (AT Hazanauiiy 1.80 wATAIUMEIA1INE1 45.000AT
VUABADUATATUINANYUI 0.60 1UAT
9 :‘ 3 4 1 a F=}
pmsansaldszuneitldqega 12.80 gninanwasdAeIuIf
9 ¥
1 o o d .
pmsmugumsduhaumilanuiluiuy Box intake
v v 1
91A15AUANNTANNIR UMY (Terminal structure) tWodUt1ARDIA10 NG

ladne Usznoudlsoinisansd $1191 6 0173 LAin

o = =3 a 3 1 '
1) Air valve box W?E]Wﬂ’]'iﬂ'fluﬂ?ﬂ!ﬁ'imlﬂﬁﬂ YUIA 1.90x2.60x1.75 LUAT ﬂﬂﬁﬁiu”lﬂﬁ’ﬂﬂ

YU 3.00 1WAT UTzABUAE

Sluice valve YU1A [EUATUAHINA1E 150 Tadiung
14
Air valve Yu1a 1@urugudna1e 150 Jaduns Aadalu Man hole vua 1du

1 o
HIUFHENAN 0.80 LUAT
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2) NO.1 Butterfly valve house A391A13ABUNTATUIMANYUIA 4.20x5.20x6.10 AT
fagalugaaiouiig @uriugudnans 1.80 was Usznoudie
. ﬂi$@£1§ULLidﬁuq4LLuﬂﬁL§@ (Butterfly valve) Y1 (&UHILAUENA141,800
NadwAT U 19
o Air valve 1192 Sluice valve Y119 tdurUgUENA1S 500 Tadiuas 112w 1 ya
3) Flow meter house 781M5ABUNTAATUMENUIA 4.00x4.00x6.10 WATAAGHF2
vievua durugudnans 1.80 was Uszaeudae
e Ultrasonic flow meter YA L@UHIL ﬁut‘fﬂam,soo Haaag
4) Control house §981A13ABLATAMIUIMANYIN 6.60x12.00x6.10 AT AnsaTuT2ve
YA idurhugudnaie 1.80 was szneudie
. ﬂizﬂﬁymuumuLﬁl'aui"uuﬂﬁuqq (High pressure slide gate) Y119 IUAIY
FAuaNans 1,800 adwas 31U 199 wiou Air valve with sluice valve YU1A
§urugudnais 400 dadwns
o dszariudinga (Jet flow gate) YU1A IFUHILAUINA191,800 HadwaT S1uaul

a

A

5) NO.2 Butterfly valve house AI91A1IABUNIATTUIMANULIA 4.20x5.20x6.10 (AT 11U

’mmi‘ﬁﬂ’Jﬂﬂﬂﬂ'lﬁffﬁﬁy"llﬁﬂﬁti1j‘1l‘i71fq!;i&“]_l‘l_lﬂ‘izﬂW 83811919 Flow meter house f11) Control house
Usznouday
. ﬂs:aﬂy1§utsi&ﬁuqaLLuuﬁsﬁya (Butterfly valve) Yu1a §UF1UAUENAT1,800 HadAmAs
119U 1A
e Airvalve U8 Sluice valve Y119 i§urhugudnate 500 Tadwns S 1 9
6) Generator house fia01ATsABUNSAIATIMAN (HuorAsTlddmiunauaziev

I¥fuszuuaiugueaen asal lihluszuulndifadades

7. ﬁS‘U‘Uﬁ"&‘tE1 (Distribution System)
wuuﬁqﬁywaﬂﬂNmiff\aﬁymazﬂqq%’ﬂmmjmaﬂiznauﬁw 2 szuvlaun
SYUURY (Existing system) uazszuufinoadielu (New system)
7.1 S2ULAN (Existing, prior, Old system)
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