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ABSTRACT

The purpose of this research is the study and analysis of factors affecting
tunnel costs in Thailand. The study collected the cost information of lining section in 10
tunnels and find related construction factors between each of tunnel to compare and
determine which factors are affecting the cost of construction. The result of this research
leads to cost approximation by using of SPSS (Statistical Package for the Social Science)

which proceeds through Regression Analysis.
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2 4204 2300 1.2 1.44 69 461
3 5574 3300 i3 1.69 72 501
4 5924 2100 32 10.24 n 455
5 5182 3900 1.1 121 40 503
6 5932 3100 2.0 4.00 74 529
7 5966 3600 1.6 2.56 69 478
8 5574 2900 2.5 6.25 85 562
9 4927 2000 2.6 6.76 70 417
10 5025 3500 13 1.69 74 566
1 6210 3100 2.3 5.29 79 494
12 5425 3200 1.5 225 75 515
13 4178 2800 13 1.69 62 490
14 7048 3300 33 10.89 62 537
15 7540 3000 3.9 15.21 70 527
16 5807 3400 2.4 5.76 81 577
17 4875 2800 1.7 2.89 77 490
i8 5540 2000 34 11.56 67 486
19 5980 2400 2.9 8.41 68 450
20 7324 3600 2.9 8.41 84 674
2] 4582 2400 1.9 3.61 75 454
2 6759 3000 28 7.84 63 523
23 6444 2200 36 12.96 78 469
24 6307 3600 2.4 5.76 73 628
25 4285 2900 11 1.21 85 570
26 7722 3000 44 19.36 69 564
27 4917 3100 1.8 3.24 54 444
28 5068 2200 2.1 4.41 75 494
29 6500 2500 3.9 1521 61 479
30 4612 2900 1.1 1.21 74 477
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driinmoayanan nizvemadimansaly

M131971 2.4. HOAWTUBIIEMS All Possible Regression

ansvasz ugiu p R}
Y 0 0
X 2 0.1933
X2 2 0.3916**
X3 2 0.0146
Xa 2 0.0139
Xs 2 0.1303
X1, X 3 0.4795
X1, X3 3 0.3609
X1, Xa 3 0.3498
Xy, Xs 3 0.3306
X2, X5 3 0.4912
X2, X4 3 0.4797
X2, Xs 3 0.5897**
X3, X4 3 0.0146
X3 Xs 3 0.1466
Xa, Xs 3 0.1505
Xy, X2, X5 4 0.4514
X1, Xz, X4 4 0.4828
Xy, Xz, X5 4 0.6750
X1, X3, X4 4 0.3611
Xy, X3, Xs 4 0.4974
X1, Xa, Xs 4 0.4650
X, X3, Xa 4 0.4971
X2, X3, X5 4 0.7070
X3, X4, Xs 4 0.7089**
X3, X4, Xs 4 0.1562
Xy, X3, X3, X4 5 0.4977
Xy, X2, X5, Xs 5 0.7213**
Xa, X2, X4, X5~ 5 0.7168
X1, X3, X4, X5 5 0.5054
X2, X3, X4, Xs 5 0.7092
X1, X2, X3, X4, X5 6 0.7226**




135199 2.5. Correlation matrix yeedoyafoe1sd 2.1,

Y X1 X2 X3 X4 X5
Y 1.000 0.4397% ©  0.6258% 0.1206 0.1181 03610
X1 0.4397* 1.0000 02431 0.8145%+ 0.8038** -0.0214
X2 0.6258%* 0.2431 0.10000 -0.2898 -0.2680 -0.1284
X3 0.1206 0.8145%% -0.2898 1,0000 0.9848%* -0.0189
X4 0.1181 0.8038%* -0.2680 0.9848** 1.0000 -0.0657
X5 0.3610 -0.0214 -0.1284 -0.0189 -0.0657 1.0000
R
08 r
1235 (123,45
245 (2591 )
a7
086
Qs+
04
03 -
0.2 L
01+
[ i | - 1
0

S1uua Ll easy

11 22. wilon R gfiusmaudulsdasydmiu All Possible Regression

thm R? wheansmigiu§maudaunbsdase (p-1) Fmanalilugii 2.3, slwuumsonnes

finRegUuuund R g9 1 R gagaunnsnguuesiiuaudusdassilsing B3igagegavoins
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1 ] q’ 9 [ ] A a o
Tunang (p-1) yaatil Toadanduaswaaslfiuimsiuinlsdaszidh lugluuumsanass
a -] L ™ Qs t 1 a ; -3 o
1ngURA 2.2, szimunndanniidands X swdeglusluuuuda a R winvuanties finrswn

r
o

sunuuhiiduls Xz , Xy, Xs) fif1 R? = 0.7089 uazgﬂuuuﬁﬁﬁauﬂﬁ X2, X3,Xs) U1 R? =
0.7070 FailmindFvafud R gagalunguaaus X & i RV (X1, X2, X3, X9)=0.7213
#Taatiwﬁyﬁw:xﬁangﬂtsuuﬁﬁﬁ’mﬂs X . X5, Xs) vfaffnwsmﬁaﬁmmw correlation matrix 1u
M15197 2.5, 9zisiu Xi uag X, mmﬁ'nﬁ'uﬁﬁuqqﬁ 13 =0.8145 ﬁaﬁmﬁmﬁ'nﬁmﬂﬁ X, hiu

] 1 = L4 [ n’: daa
FUWUAE Xz, Xs naz Xs ofluaumsuda exilszloemivesuin fasfu aunisonnsefinfigaiie

Y = 15.044 + 0.085X; + 20.819X; + 2.828X;
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M3199 2.6. Msalszulamaaumsoanesifinusdasy X, , X, X TaoTalsunsy SPSS

Descriptive Statistics
Std.
Mean Deviation N
Y 512.13 56.520 30
X2 2,903.33 522912 30
X3 2370 0.9731 | 30
X5 70.67 9.378 30
Model Summary(b)
Std. Error
Adjusted of the Change Durbin-
R R Square ; R Square | Estimate Statistics Watson
R Square Sig. F
Change F Change dfl dfz Change
0.841 0.707 0.673 32310 0.707 20.915 3 26 0.000 2.397
a. Predictors: (Constant), X5, X3, X2
b. Dependent Variable: Y
Coefficients{a)
Unstandardized Standardized 95% Confidence
Coefficients Coefficients Interval for B
Lower Upper
Model B Std. Error Beta t Sig. Bound Bound
] C
(Constant) |\ soaa | 66.623 0.226 0.823 | -121.901 | 151.989
X2 0.085 0.012 0.790 7.052 0.000 0.060 0.110
X3 20.819 6.453 0.358 3.226 0.003 7.555 34.084
Xs 2.828 0.646 0.469 4.376 0.000 1.500 4,156

a Dependent Variable: Y
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3.1 msnaununer i (Construction Planning)
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) L) [ = ar 4 . . u’:
nsdsdmiuIEmsymenzg lue Tavldiayaieirglued (Shield Tunneling) Yiufosd
ar ] o
ANuilaaany saa157 wazsznia
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1. MITSIWAMHAD I
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2. msdrsndsiidlugieassa
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[ o ar og Sy
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6. M3 IIMNNEIUING
7. M3d1svazhmsneaii
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mstisrvesgnaniumsine I lRundadeyaniugiu duldun niseuny nseenuuy
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msnedfazmMsEiny waveamsdisveslddmiumsdondumeglun deglunuini
i = o ar 4 . .
imngauuasMsdenIsnsymeizg luen Tag1iiyanizgTusn (Shield Tunneling Method) 1%
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muzauAudunsosnumdniu wiesnsnisfunsesffaindey vuiaveslnsanisuay
] o L] o 4 o LI iy
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o ~VRTRY. 1) T T TR

Grouting method Replacement method i
F .
/ (improved area) (Improved area) ecng pipe
N Frozen wall
~i=l= : X -
i trapce I Entrance
packing : " packing - ~  Entrance
packing
(a) Grouting method (b) Replacement method (c) Freezing method
{(Horizontal boring)
T = | TR TR
Freezing pipe Cut temporary wall directly by shield machine
Wall made of montal, foamed mortar, or carbon-
Frozen ground [ fiber rod concrete, etc, :I
o]
J Entrance Entrance
- packing - - packing
(d) Freezing method (e} Temporary wall
(Vertical boring) breaking method

317t 3.5, et maimiunzesnninfumetdeanuana
(910 JAPANESE STANDARD FOR SHIELD TUNNELING)

TunstiveamudidumisvesiuszesdesiinmsJavualigndes uszinseednszdos
Tundenlddwmhaunuiman 18191 sudsdumidanszy Bdwanusedase e Taokildg

] »
gunswhdwaasanmvetony assuilInnldduy dudu  TavadsAouiadeludeWded

a dg ' o o A
ATIVUANHNIUNDUNTEANUUNT
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wnansiidwenashanubidmsunislsnuienistnyimiu lweygislmilulsdsslosununisan

lunsdllag visdu Bnnamuilndaudadiien wagnedensdisaivesenaisynasaninisilvly



3.3.3.2. IMBUINNUBIAY
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aogliod]d Auiuialideudoarldswlunisiisa
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= e o

CMC (Carboxy methyl cellulose) 12gn1dinn uanfinaafuainidiudgsdlniqeenunnnue

Tuilgriv
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3.3.4. nsRadmin]undy (Backfill Grouting)
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— One kind of ————1—Mortar
Liquid type ~—-—Cement bentonite
—— Air mortar
—Mortar with additive
—— Others
Grouting  — *: Instantaneous set-solidified type
materials © **:Non-air type material
*a*: Air type material
— Two kind of =7 Chemical Grouting
Liquid mixed type — Quick-setting mortar

Quick-setting air mortar
—— Instantaneous set grouting material

T Other  (plastic**, Siow set-soliditied type***)

21# 3.10. i’ﬁﬁ]ﬁa‘lﬂ'luﬂ'nﬁﬂa"miy'lﬂu
(21nJAPANESE STANDARD FOR SHIELD TUNNELING)
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2526 40.83
2527 4113
2528 42.43
2529 41.83
2530 4453
2531 52.23
2532 61.03
2533 67.63
2534 72.23
2535 71.83
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E)Uadusmwiaviiany - SPSS Data Editor i )
File Edt View Data Transform Analyze Graphs Ltities 'Mndow Hdp

S|Q|8| B o|c| =] B a e 5

Name |  Type Width | Decimals Label Values

Ty

VAROOOG1 [Numeric 8 o Price Tunnel per Length  |None"
VARDDOO2 |Numeric |8 ) E __ " |Diameter of Tunnel None
VARO00004 Numeric _TE_ _ _40_ ~ " "INumber of Shield ~ “|None
VAROOOD5 |Numetic 8 o +F~Jumber of Shoft " INone

—_

M= iR~ =|lw -

2 -

U9 6.1. masdszmadudsuarseyguemfdauds Tuldsunsu SPSS

Egdaiaswasimniad - 5P55 Data Editor

File Edit View _lfiata Transform Analtyze Graphs Utibes Window Help
=B8] B| o]~ (b sl Fle BlalE 3@
[B:VARODDOS R

~ [vaARro0601 | VARGOGD2 | VARDO003 | VARDDOOD4 var var

1 89558| 34D 100 2

21 127419 5.00 1.00 3

C3f 13177 450 1.00 3

) 51472 220 2.00 3

5 97831 290 1.00 2

. B 60375 230 2.00 B

W7 66319 2.80 2.00 7

8 90691 320 1.00 2

¥g 77248 320 200 5

101 195180 5.70 4.00 24
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1 89558  3.40 1 2
2 127419 5.00 1 '3
3 131741 4.50 1 3
4 51472 2.20 2 3
5 97831 2.90 1 2
6 60375 2.30 2 6
7 66319 2.80 2 7

8 90691 3.20 1 2

9 77248 3.20 2 5
10 195180 5.40 4 24
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309N 6.2. HOAWEYDIIENS All Possible Regression

awsBaszlugiuuy P R,
Yy 1 0
Xi 2 0.904%%
Xz 2 0.166
X3 2 0.464
X1, Xz 3 0.922
X1, X3 3 0.934%*
Xz X3 3 0.863
X1, X2, X3 4 0.958**
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F= Output1 - SPSS Viewer | R P ——

Fle Edt ¥iew Data Transform Insert Format Analyze Graphs Utilties Window Help

=(8|8[R| »| B] -] @mx|r] of & 1]

elo] -] 2O (I8}

Coefficiems?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
L ARK {Constant) 37937.790 |31672.867 1.188 276
Dtameter of Tunne! |22031.578 | 5925.800 599 3.718 010
Number of Shield -30996.6 |16663.692 -.685 -1.860 412
Number of Shaft 6314.996 | 2746.983 .96t 2.299 .061
a. Dependent Variable: Price Tunnel per Length

2 6.4, wihreuansamsinienai 140n T sunsu SPSS
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Y = 37938 + 22032X, - 30999X; + 6315X3
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4 1 ] [} ¥
2. gluafvzdeslivinaduriguinmanioluszning 2.30 was 4 5.70 wns

I ¢ ¥ = ) ’ -4
3. Q uaﬂi]s%'l‘é)\mﬂ':l'mﬁﬂagiu‘md 18.00 1UAT D49 28.00 11815

Ry

- Ands$mniunz x, ihmstleudeyansluaunisitiszozma iy 8,000 was 14
e STz A 8,001 f14 16,000 was 14 2 ¥1e ssezvesaug 16,001 94 24,000 was 14
30 dwmfuszozneiiannnnd 24,001 was N9 sToreRRLIL 8,000 s ST AL
i 1 Wane

5. dwlsirnuildesnTued( X, s feudeyansluaumsfifiszosme iy 3,000
was 19 2 Udesgluas sTUEIRaLA 3,001 {14 6,000 iwAs 19 3 Ydesgluad sEoEMIAauA 6,001
699,000 was 1 4 Uansglued dmSuszozmafininnds 9,001 was nnqizuzmqﬁﬁuﬂfu 3,000
a3 w"mmﬂﬁaqqimﬁmﬁuﬁu 1 vdoagluen

spnoimg mnidalsmeafiinileumasluaums iy lmudeulvesaumsens
il I&nnaumsdsemnasmiimnnuianaags

nIasemeunNuLNiveuyaeth I’ Tasimsnageufusmaidead g lusdues
Tnsems C neadeludl 2547 Sawenivosg uasindy 5,800 wes durgudnansnisluglusd

L o LY d' 3 o ar o 1 I n’::clyu ﬂl I o
M1 4.50 LU i]'liﬂ‘uﬂ?&ﬂ'lﬁﬂ“ﬂ‘ﬂ']ﬂ?ﬂ I 9 mmuﬂamq WIAN [F91UU 3 Uaodgluen

simmnead1egluag 949,988,600 1M

Y = 37938 + 22032X, - 30999X; + 6315X;
ymdurnguinatsglusd = 450  WA3
TIUIUHIYALDE = 1 PO
fauildeaglued = 3 deag Tuap
Y = 37938 +(22032x 4.50 )- (30999 x 1) + (6315 x 3)

= 125,062 UINAUNST
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nmanoadigluddon e 1 wns = 125,062 YInANAS
aueg Tued = 5800  LuAs
imeinoasegluse = 125,062 x 5,800

= 725,151,044 1M
Aytisil 2547 = 1.243  thoufiull 2543
suhunasdudmuludl 2547

Aunusw = 725,151,044 x 1.243

1

901,362,748 U

Fi'lﬂ'ﬂllﬂfl'lﬂlﬂﬁﬂuﬂlﬂﬁﬂﬁﬂizﬂ'lﬂl

I

(901,362,748— 949,988,600) x 100/ 949,988,600
= -5.12 %

6.5. FPUMSMMANARANDIAVDITHMS

Shaumifldumaanuianannindeyasimmaeadiag Iuasdves Inssmsiianua 10

Tasams IEsnnufianmadonSsufsudu Tnsamsaieg A

-Tpsams A DsanuAanmamng 5.49 %
-Tasems B DimauAana1amny 6.77 %
- Tasen1s C AMmanuAawaIfmIm 5.12%
-Tasams D ImemnuRanmamIny 15.77 %
- Tasems E IannuAawa s 14.69 %
- Tasams F limanuAanaamin 6.84 %
_Ta3ams G ImanuRanaaminy 23.39%
STassms H Imanuaanaaniiy 0.68 %
- Tasams 1 DAWURANDIAINY 7.55%
-Taseams J damuranaiamin 0.99 %
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S naANn 10 % $117% 3 Tasamsoinianua 10 Tasams MRanaiagagatin 23.39 % Tauh

FAURANE AR AN IR 8.18 %
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