f
i

i}

L

J

.

L

Bilg,
i
L

5

I

H
M)

I

P
e
~
o
[T}
[*a)
o
L)

AL ESIWIEI SRS Ly NIV RSN PR A 1T













JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

ROYAL TIRRIGATION DEPARTMENT
MINISTRY OF AGRICULTURE AND COOPERATIVES
THE KINGDOM OF THAILAND

THE STUDY
- ON
THE KOK-ING-NAN WATER DIVERSION PROJECT
| | IN |
THE KINGDOM OF THAILAND

SUPPORTING REPORT
ON THE PROJECT COST ESTIMATION

(Feasibility Study)
NOVEMBER 1999

SANYU CONSULTANTS INC.
- NIPPON KOEI CO., LTD.



T



Kok-Ing-Nan Water Diversion Project

Feasibility Study Report

Appendix: Feasibility Study of Construction Cost

| Table of Contents

Table of Contents o eeebebevesebbesveniaressattastssatosNsd e b b ek eea R aREaRE TR A FEHO PR SRR 4 £ R R R e T Ae P RO SRS SRS LS i
List Of TADIES .covcrerereisseecrrsensrasaserssrecsssesssernns eeresssessmaserasestsaseearaeeAbsAssererbpessbenners ii

| CHAPTER 11  PROJECT FACILITY PLAN

. _ Page
11.4 Project Cost BSHMAON . ..cuiuvivsrseirsseisssssessissessssssassassisssssessssseasssssasssscsisessens 1
11.4.1 Summary of ProJect COSt ..murememminmccsiresmiimssssssssssssises seoreeeseessasssaesietes T 1
(1) Kok-Ing-Nan Project Cost........ievvvins AretassesssnenarsenerepsbaRsR LRt sned rriesrreresses 1
(2) Other Costs related to the Kok-Ing-Nan Project..........cewesmimmssmmmmussnrrecnens 1
11.4.2 Kok-Ing-Nan Project COSt ermmmerersancesse et sbs AR ana AR 2
(1) COMSETUCHON COSE.rrevrsevriusssesasersssiessesnssessnesssesssssassssssssssmsssss 2
(a) Estimation of Untit Rate fr the WOIKS c.vo.iuvmesssssrssessssssssssnsnsese 3
 (b) Estimation of COnStruction Cost .......vmwmrmsesssesessisronsessssssssrsssssssssssnsasies 10
(2) OHRET COSEruvrvresssssssososessssesessesmerecesssssssrasssssssassmssasss s dessss s sssoe 65
(2) Engineering Cost .......curresrnes rvereeen s s bans b A n e ns e s 65
(D) AMINISEAHON COSE .eovvervsvessssrnsmmesrsssssesseesssisessssarssssssssssssessmssssssessass 65
(C) O/M BQUIDIIENE v irerervrecrnrneensessnssssssspsansssssssssssssessessssissssinssssns 65
(d) Land Acquisition and Compensation COSt .....erueeseessnenss POV ¢
{€) Physical CONUNEENCY ..uuurrcerrresssmsissssimmssrssssssssssessastssnsesmensinsssssssssssssasesses 66
(£) TAX crnecscesssssssesssesseseissssesessesesssesssssebsess s ssss s s s st 66
11.4. 3 Other Costs Related to Kok-Ing-Nan Project......c.oemiecsncssccnsiiniinins 80
(1) Associate Irrigation Project COBLocvcuuasemsrsrsssssmsmrssssssesssessssessissssssssssenssssssss 80
(2) Environmental Impact Mitigation COstu.. e 80
(3) Existing Beneficial Area in Lower Nan and Delta c..o.uvveeerirserssmsmescecrresse 81
(4) New Beneficial Arez in the LOWEr Nall.coo..covrvovsmmmsmssisssssssscssissssssssss 81
Data of Construction Cost BSHIBHOR wv.cc.vrurecrsssivsssren eeeeaire s ssasasenses D-1
Data of COMMOR CIVIl WOIKS...uu.iuumerrmserrersssnsssssssssssssssssssnesessissnssssnsmsssssesasssssassenss D-2

Data OF TUDEL WOIKS ..coovcreereerssssssassmsssssssssessseesemissssssssessssssssssssans S D26



CHAPTER 11

Table11.4.1
Table 11.4.1.(1)
Table 11.4.1.(2)
Table 11.4.2.(1)-1
Table11.4.2.(1)-2
Tabie11.4.2.(1)-3

Table11.4.2.(1)-4

Table11.4.2.(2)-1
 Teble114.2.2)2

Table 11.4.2.(2)-3
Table11.4.2.(2)4
Table 11.4.2.(2)-5
Table11.4.2.(2)-6

Table11.4.2.(2)-7

Table11.4.2.(2)-8

Summary Of Project COSt .ot
Summary of Kok-Ing-Nan Project Costu..iinmiiiscnienesns
Other Costs related to Kok-Ing-Nan PrOJect s eemmsensecssessenn
Basic Rate of Labor £OT CONSLIUCHON «.vveversrssarmssessssssssssmsssnsens
Basic Rate of Material for Construction ........ovvsorinsinnenn
Basic Rate of Construction Eqmpment & _
Operation Cost for CONSLIUCHON 1ovvrsvevsenseessessessssmsessessnssss eirensens
COnSLrUCHON COStocvuricriussarsssssrmmsssssecsssimsassss s
Engineering Costu. .. wmemeimssnuinins et essasssarn et R
Sumuiary of Engineerning Cost....ceinmmiriesimsnsimessnensnnies
Engineering Fee for Detailéd Design......... PR erreerairirens _
Engineering Fee for Construction SUpErvision....eeessesereenss
Actual Expenses for Construction Supervision........ SR
Summary of Cost Estimate for Geologlcal Survey Works....-..;.

Cost of O&M Equipment.............. aeeitaesa st sai b rasen _

Summary of Land Acquisition and Compcnsatlon Cost....’ .......

c\unwwr—-g



11.4 Project Cost Estimation

11.4.1 Summary of Project Cost

The whole Project cost is consisting of the costs for (D Kok-Ing-Nan Water Diversion Project,
@ Associate Irrigation Project, @ Environmental Impact Mitigation, @ Existing Beneficial Area
in Lower Nan and Delta and & New Beneficial Area in Lower Nan and summarized as follows;

And the cost is estimated by 35 Baht/U.S.$., average of on 1998.

Table 11.4.1  Summary of Project Cost
|  (Unit Million Baht)

Items A Flan B Plan Remark
: F.C | L.C | Total | F.C L.C | Total
_ : Refer to
(1) Kok-Ing-Nan Project 31,418| 11,970) 43,386| 31,416 11,970} 43,386 Table
) ' 11.4.1.(1)
: Refer to
(2) Associate Irrigation Project 2,500 1,313] 3,813;{ 2,500; 1,313] 3,813 Table
o ' o . 11.4.1.(2)
(3) Environmental Impact Mitigation 380 420 800 380 420 800 -do-
{4) Existing Beneficial Area in Lower
Nan & Delta - | 944 944 - 944|. 944 -do -
__(.52.N_%'zv__B'_e_q%flfsl.eb%rze.m_l_@fﬂ_N.%!}._ 7,000 38200108200 o ol ol Aden
Total 41,298 18,267] 59,563| 34,296| 14,647| 48,943

Remark Aplan includes the development of new beneficial area in the lower Nan (with new benef1c1al'
area) while B plan is without new beneflcml area.

(1) Kok—lng—Nan Project Cost
The Kok-lﬁg—Nan Project cost is _summarized as folloWs;

Table 11.4.1.(1)  Svmmary of Kok-Ing-Nan Project Cost

Iﬁéms ~ Amount (Million Baht) - Remark
FC L.C Total
(1) Construction Cost 24,987 7,232 32,219
2) Engineenng Cost 1,639 1,565 3,104
(3) Administration Cost 0 645 645
4) OM Equipment ' 166 0 166
(5) Total (1)~(4) i 26,692 9,442 36,134
(6) Total. with Contmgency (5) X 29,361 - 10,386 | 39,747
110% _ _

“(T) Total with Tax (6) x 107% 31,416 11,113 42,699
(8) Land Acquisition . -0 857 - - 857
(9) Project Cost Total (7)+(8) 31,4186 11,970 43,388

(2) Other Costs related to the Kok-Ing-Nan Project

The other costs’ for Associate Irrigation, Environmental Impact Mitigation, Existing
‘Beneficial Area and New Beneficial Area which are related to the Kok-Ing-Nan Pro;ect are
estimated prehmmary as shown in Table 11.4. 1. @



Table 11.4,1.(2)  Other Costs related to Kok-Ing-Nan Project

Unit Priqe (Baht) |Amount (Million Baht)

Remark Unit | Quantity =" Tl | F.C | LG | Total

1. Associate Irrigation Project
(1) Irrigation System in New Area _ _ . _
Kok-Ing Beneficial Area Rai 200,000 10,000} 5,000| 15,000f{ 2,000 1,000{ 3,000

Upper Nan Beneficial Area | Rai | 50,000/10,000| 5000]15,000] 500 2501 750
o swtotal | Rai | aso000l 1 1) 2,500| 1,250 3,750
) (2) L;;id Consolidz-ition for Perennial

Crops _ :

Kok-Ing Beneficial Area Rai " 25,000 A 2,000f 2,000 B 50 50

.Upper Nan Boneficial Area | Rei | 6500 - 2,000 2000 o 13 13
" Sub-total | Rai 31,600 ] e e
Total . . 2,500 1,313| 3,813

2. Environmental Impact Mitigation ' I
(1) Reforestation Center Place 3 - - - 90 60 150
(2) Diversified Crop Center Place -8 - : - -l 80 30 60
(3) Eco-Tourism Area Place 2[ - -1 | 1s0f 150; 300
(4) Hatchery Facility : Place 4 - - - 5_0 50 100
(5) Animal Dispensary Place 2 - - - 60 30 90
(6) Resettlemient Ls | - - - < o 10| 100

Total . . ~ 880 430 800

3. Existing Beneficial Area
in Lower Nan & Delta

Land Consolidation in Delta Rai 377,000 -| 2,000 2,000 .l 7541 754

- do - in Lower Nan Rai 95,000 -l 2,000 2,000 4 190|190
Total : Rai 472,000 ) - 944 844
4, New Beneficial Aresa in Lower Nan | - L : N R .
New Irrigation System Rai 700,000} 10,000{ 5,000|15,000] 7,000{ 3:500}10,500|
___Lend Consolidation ' - | Rai | 60000 - 2,000 2000] | 120} 120

Total Rai 760,000 7,000| 3,620]10,620

1142  Kok-Ing-Nan Project Cost

(1) Constructlon Cost

The construction works wnll be carried out on the contract basis under the mternatlonal
tender because the construction is composed of the large scale, comphcated and dlfflcult works
such as the diversion weir and canals to release the. large dlscharge capacity of 175 cu, m/sec,
tunnel with the large diameter of 11.0 m and long distance of more than 50 lr.m and the dam
with the large outlet discharge capacity of 200 cu.m/sec. '

The construction works also will be carried  out by the following 11 construction
diversions taking into account the kinds of works, scale of works, construction cost, etc.




1) Kok intake, Kok canal and Kok-Ing No.1 tunnel

2) Takcanal

3) Kok-Ing No.2 tunnel

4) Ing canal and Ing weir

5) Ing-Yot canal including Ing-Yot No.1 tunnel

6) Ing-Yot culvert and Ing-Yot No.2 tunnel, Diversion 1
7) Ing-Yot No.2 tunnel, Diversion 2 and 3

8) - Ing-Yot No.2 tunnel, Diversion 4 and 5

9) Ing-Yot No.2 tunnel, Diversion 6 and 7
- 10) Ing-Yot No.2 tunnel, Diversion 8 and 9

Yao Ris |
11) Yao Dam and Yao River Training
(a) Estimation of Unit Rate for the Works

Although the unit rate for the works is estimated by Thai side study, it is very
difficult to review it due to lack of back data for the cost estimation. JICA Team
accordingly has studied the unit rate for the works preparing the basic rate for labor,
construction materials’ and hiring cost of construction equipment for the works and
comparing w1th the rate estimated by Thai 51de study.

The unit rate for turmcl construction is studied more carefully through clasmfymg
into tunnel types based on the geological conditions along the tunnel route, because the
tunnel direct construction cost of about 22,000 million Baht in the Project will occupy as
much as 70% of the total construction cost and give the large influence to the Project cost
and economy. The unit rate also is divided into the foreign and local currency in order
to judge the foreign and local currency portion of the construction cost. '



- Basic Rate

The basis of applied basic rate is Thailand fiscal year 1998 Rates. The basic rate for
labor , materials and construction equipment is shown in Table 11.4.2,(1)-1 ,Table .
11.4.2.(1)-2 and Table 11.4.2.(1)-3.

As regards foreign and local currency portions for the major construction materials , the
following rates are applied :

Materials Foreign Currency (%) = Local Currency (%)
Labor ' 0 100

Cement ' 70 30
Reinforced bar ' 90 ' 10

Fuel and Oil 50 50

Timber _ 0 _ 100
Explosive 100 0

Steel Production 90 10
Construction Equipment 100 : 0



Table 11.4.2.(1)-1 Basic Rate of Labor for Construction

Unit :Baht
Labor Rate ( L.C.)
No. Ttem Unit | Basic Rate | Basic Rate
for Tunnel
1 |Foreman Tunnel day 0 720
2 |Foreman day 350 460
3 |Skilled Labor day 2000 260
4 [Common Labor day 180 230
5 |Operator of Heavy Equipment day 350 460
6 |Assistant of Operator day 200 260
7 |Driller " day 270 350
-8 |Driver day - 270 - 350
9 |Steel Worker (Bender/Fixer) day 270 350
10 |Welder (Steel Pipe) day 350 460
11 |Form-work Labor (Carpenter) day 300 300| .
12 |Mechanics ' "~ day 300 390
13 |Electrician - ' day 300{ 390
14 Concrete Worker “day - 250| 330
15 [Mason (Stone Worker) day 250 330




Table 11.4.2.(1)-2 Basic Rate of Material for Construction

Unit ; Baht
Material Rate
No. Item Unit | Basic Rate] Rate (%) Basic Rate
E.C. | L.C. F.C. L.C.
1 |Portland Cement Type I ton 1,480 70 30 1,036 444
2 {Portland Cement Type 11 {on 2,380 70 30 1,666 714
3 |Ready Mixed Concrete 350kg/om2 m3 1,730 55 45 952 778
4 |Ready Mixed Concrete 320kg/cm2 m3 1,660 550 45 913 747
5 'Ready Mixed Concrete 210kg/cm2 ‘m3 . 1,530 55 45 842 688
6 |Ready Mixed Concrete 180kg/cm2 m3 1,420 55 45 781 639
7 |Ready Mixed Concrete 135kg/om2 m3 1,340 55 45 737 603
8 |Concrete Admixture liter 440 957 5 418 22
9 |Mortar 1:3 m3 3,100 55 43 1,705 1,395
10 |Fine Sand for Aggregate ‘m3 220 0f 100 0 220
11 |Coarse Sand for Aggregate{Gravel) m3 220 of 100 ¢ 220
12 {Sand m3 0 01 100 0 0
13 '|Stone for Riprap m3 490 0] 1M} 0 490
14 |Cobblestone m3 290 0] 100 0 290
15 [Crushed Aggregate for Road ion 160 0] 100 0 - 160
16 {Clay {Laterite) ‘m3 40 0| 100 0 40
17 |Reinforce Bar <= D13 ton 15,320 90 10 13,788 1,532
18 |Reinforced Bar D16~125 ton - 14,5600 90| 10 13,104 1,456
1% - {Timber m3 - 9800 - 0; 100] - -0 9,800
20 |Timber (Soft) - m3 8,200 0] 100 0 8,200
21 {Wood for Form m2 160 0] 100 . 0} 160
22 |P.C. Pile ¢600*10m no. 124000 10] %0 1,240 11,160
23 |P.C. Pile ¢ 500 *10 m ne. 9,000 10 90| - - 900 8,100
24 |P.C.Pile ¢300*10m no. 3,900 10 Eall 390 3,510
25 |S.P. Pile 6450 *10 m (t=9mm) 10, 241000 90| 10 21,690 2,410
26 |Steel Pipe [1000mm , t=8.7mm m 10400f 90 10 9,360 1,040
27 |H Beam’ kg 24 90l 10 2 2
28 |Stainless Steel kg 300 9N 10 270 30
29 |Steel Processing kg 18 10 90 2 16
30 |Prefabrication Steel Work kg 18 20 80 4 14
31 |Sheet Pile Type I ton 18,000 of 10 16,200 1,800
32 |Sheet Pile Type III ton 30,000 90 10 27,000 3,000
33 |Gasoline little 12 50 50 6 6
34 ;Diesel Qil little - 10 50 50 5 5
35 |Industria] Oil little 5 50 50 3 2
36 |Dynamite kg 130 100] O 130 0
37 Delonator P.C. 30| 100 0 30 0
38 [Electric Charge kWh 3 0] 100 1] 3
39 |Cross Bit RM 8-25 " Pes 35001 100 Y] . 3,500 0
40 |Accelerator for Shoterete Kg 100 100 0 100] . 0
41 Rock Bolt 18t L=3m Pcs 600 90 10 540 60
42 |Rock Bolt 18t L=4m Pecs 790 990 10 711 .79
43 |Rock Bolt 18t L=6m - Pes 1,200 90 10 1,080 120
44 |Sguare Washer 150 x 150 x 9 Pes 116 90 10 C 104 12
45 |Wire Mesh 150 x 150 x D6 m* 301 %0 10 27 3
46 |Nut M24 : Pcs 10 90| - 10 9 1
47 |H-Steel Tunnel Support 1 45,000 9 10 40,500 4,500
48 |H-Steel Bending Extra H125~H200 t 1,610 o0 10 1,449 161
49 |H-Steel Rounding Extra B t 2,150 90 10] 1,935 215
50 iJoint Plate . - t 60301 90| 10 5,427 603
51 |Filter mat W30, =20 - m? 260 | 100 . O 260 0
"52 | Waterproof Sheet for NATM 0.8mm m’ 660 | - 100 0 660 0
53 |Waterproof Sheet for NATM 1.0mm m 7500 100 -0 750 .0
54 |Concrete Pipe D150 ‘m a0 10] %0 © 40 360
55. |Concrete Pipe D300, m/Hole L=2m m 900 10 90 90 810
56 |Drain Pit 200BK Pcs - 8,000 0] 100 0 £.000
57 |Dry Mortar Kg 14 55 45 8 6
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(b) Estimation of Construction Cost

The construction cost for the Project is estimated based on the Bill of Quantity for
11 construction diversions as shown in the supporting report and summarized in Table
11.4.2.(1)-4. '

The total construction cost of the Project is 32,219 million Baht consisting of the
foreign currency of 24,987 million Baht and the local currency of 7,232 million Baht.
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Table 11.4.2.(1)-4 Construction Cost

(1,000Baht)
Item Unit Project Cost % 1,000Baht Remarks
E.C, | L.C, Total
B,Q-1 Construction Cost of Kok Intake, Kok Canal & Kok-Ing No,1 Tunngl
(1) Kok Intake LS. 219,445 99,265 318,710
(2) Kok Open Canal LS. 390,282 179,577 569,859
{3) Kok-Ing No.1 Tunnel Ls. " 827,178 234,790 1,061,968
{4) Main O/M Office LS. 205,590 82,583 288,173
Sub-Total {"{1)"+~+"(#)") 1,642,000 596,000 2,238,000 | x 1,000Baht
B,Q-2 Construction Cost of Tak Canal
(1) Tak Open Canal LS. 215,212 78,749 293,961
(2) Tak Culvert Canal LS. 1,412,302 344,944 1,757,246
Sub-Totat ("(1)"+"(2)") ' 1,628,000 424,000 2,052,000 | x 1,000Baht
B,Q-3 Construction Cost of Kok-Ing No.2 Tunnel :
(1} Kok-Ing No.2 Tunnel LS. 1,414,000 388,000 1,802,000
Sub-Total 1,414,000 388,000 1,802,000 | x 1,000Baht
B,0Q-4 Construction Cost of Ing Canal & Ing Weir/Intake
(1) Ing Open Canal LS. 623,834 242,894 866,728
(2) Ing Culvert Canal L.s. 246,877 67,967 314,844
(3) Ing Weir - LS. 273,904 79,767 353,671
(4) IngIntake LS. 277,992 121,150 399,142
~ Sub-Total ("(1)"+—+"(#") 1,423,000 512,000 1,935,000 | x 1,000Baht
B,Q-5 Construction Cost of Ing-Yot Canal & Ing-Yot No.1 Tunnel '
(1) Ing-Yot Open Canal LS. 65,564 15,921 81,485
(2} Ing-Yot Culvert Canal (1) LS. 1,434,946 342,254 1,777,200
(3) Ing-Yot No.1 Tunnel - LS. 594,877 163,114 757,991
Sab-Total {"(1})"+~+"(3)") - 2,095,000 . 521,000 2,616,000 | x 1,000Baht
B,Q-6 Construction Cost of Ing-Yot Culvert & Ing-Yot No.2 Tunnel Div.1 -
(1) Ing-Yot Cubvert Canal (2) LS. 1,434,945 342,254 1,777,200
(2) Ing-Yot No.2 Tunnel Division1 | LS, 1,270,858 358,392 1,629,250 :
" Sub-Total ("(1}"+"(2)}") 2,706,000 701,000 3,407,000 | x 1,000Baht
B,Q-7 Construction Cost of ing-Yot No.2 Tunnel Div.2 & Div.3 ) : :
(1) Ing-Yot No.2 Tunnel Division2 | L.S. 1,389,592 393,885 1,783,477
(2} Ing-Yot No.2 Tunnel Division 3 | L.S. 1,599,635 438,305 2,037,940 |
Sub-Total {"(1)"+"2)") . 2,989,000 832,000 3,821,000 | x 1,000Baht
B,Q-8 Construction Cost of Ing-Yot No.2 Tunne] Div.4 & Div.5 - _ _
(1) Ing-Yot No.2 Tunnel Division 4 | L.S. 1,940,864 " 503,636 2,444,500
(2) Ing-Yot No.2 Tunnel Division 5 L.S. 1,801,914 465,103 2,267,017 - .
Sub-Total ("(1)"+" (2" 3,743,000 969,000 4,712,000 | x 1,000Baht
B,Q-9 Construction Cost of Ing-Yo( No.2 Tunnel Div.6 & Div.7 : .
{1) Ing-Yot Ne.2 Tunnel Division 6 | L.S. 1,837,916 481,022 2,318,938
(2) Ing-Yot No.2 Tunnel Division 7 | L.S. 1,704,036 441,895 2,145,931
Sub-Total ("(1)"+"@") ' 3,542,000 923,000 4,465,000 | = 1,000Beht
B,Q-1¢ Construction Cost of Ing-Yot No.2 Tunuel Div.8 & Div.9
(1) Ing-Yot No.2 Tunnel Division 8 | L.S. 1,357,340 377,450 - 1L734,790
(2} ing-Yot No.2 Tunnel Division 9 | L.S. 1,272,688 359,035 1,631,723
. Sub-Total ("{H)"+"(2)") 2,630,000 736,000 3,366,000 | x 1,000Baht
B,Q-11 Construction Cost of Yao Dam & Yot and Yoo River Training - _ -
(1) River Diversion Works LS. 72,574 35,001 107,575
(2) Intake Works LS. . 91,716 41,281 132,997
(3) Outlet Works - LS. 67,179 27,584 94,763
_ {#) Coffer Dam LS. - 26,029 15,202, 41,231
(5) Main Dam LS. 126,737 44,219 170,956
. (6) Spillway LS. 378,078 125,898 503,976
" (7) Control House Yard LS. 30,324 16,367 46,691
{8) Yot River Training LS. 90,307 17,516 107,823
(9 Food Protection Dike - L.S. 96,247 31,030 127,277
(10 River Improvement . LS. 195,603 276,177 471,780
Sub-Total (""" (10) ") 1,175,000 630,000 1,805,000 | x 1,000Bant
Total ("B,Q-1"+ ~ +"B,Q-11") 24,987,000 71,232,000 32,219,000 | without Tax
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Table B,Q-1 Construction Cost of Kok Intake, Kok Canal & Kok-Ing No.1 Tunnel

(/2
Item Unit | Quantity Rate Cost _x 1,000Baht Remarks
EC. LC. F.C. L.C. Total

1 Kok Intake

1-1 Temporary Works % |macemsn 5% 5% 9,500 4297 | 13,797
1-2 Direct Construction Cost

(1) Site Clearing ha 13 .| 34,400 - 447 47|
(2) Strippiog m | 65000 53 6 3,445 390 3,835
(3) Excavation, Common m | 500,000 61 7 30,500 3,500 34,000
(4) Fill & Backfill . m® | 173,000 48 6 8,304 1,038 9,342
(5} Concrete Pile ¢ 600 m 4,500 174 1,566 783 7,047 7,830
(6) Steel Sheet Pile o’ 1,700 | 4,050 450 6,885 " 765 7,650
{7) Plain Concrete at Canal Slope m® | 36000] 1,370 666 49320 | 23976 73,296
(8) Structure Concrete od | 18000 1,529 972 27522 | 17,49 45,018
) Form work m* | 11,000 104 401 1,144 | 4411} 5555
(10) Reinforeed Bar ton | 1,500} 20,691} 2,739 31,037 4,109 35,146
@iy Intake Gate ton 139 90,000 60,000 12,510 8,340 20,850
(12) Trash Rack ton 21| 18,000 | 12,000 3,978 2,652 6,630
03 Stoplog ton 92| 60,000 | 40,000 5,520 3,680 9,200
(14 Cortrol house m? 500 -1 8000 . 4,000 4,000
(15) Miscellapeous % 5 9,047 4,093 13,140
a6 Subtotal ("(1)"+=+"(13)")} 189,995 | 85944 | 275939
13 Subtotal ("1-1+"1-2"} 199495 | 902411 289,736
14 Overhead Cost ("1-3'x10%) % 10% 10% 19950 | 9,024 28,974
1-5 Subtotal {"1-3"+"1-4") 219,445 | - 99265 | - 318,710
2 Kok Open Canal . . '
2-1 Temporary Works % 12-2(18)"x5 5% 5% 16,895 7,774 24,669
22 Direct Construction Cost - S o :
(1)-Site Clearing ha 120 0| 34,400 0 4128 4128
(2) Stripping m | 193,000 53] 6 10,229 1,158 11,387
(3) Excavation, Common | 1,916,000 61 71 116876 | 13412 130,288
(4) Fill & Backfill m’ | 274,000 - 48 6t 13,152 1,644, 14,796
(5) Laterite Paving m | 17,900 .| 198 394 3544 | - 3,938
(6) Lining Concrete m’ | 53,260 1,370 666 729661 354711 108,437
(7) Structure Conerese m’ | 15980 1,529 972 24433 15533 39,966
(8) Form work o | 16880 104 401 . . 1,756 6,769 8,525
(%) Reinforced Bar ton 1,780 | 20,691 - 2,739 36,830 4875 - 41,705
10y Overchute No. 9| Ls | Ls. | 4000| 9000| 13000
@1) Highway Bridge No. 3| Ls LS: 16,000 | 7,000 23,000
(12) Roadway Bridge - No. 7| LS. LS. 7,000 | 17000} 24,000
(13) Farm & O/M Roadway Bridge Ne. 14| LS. LS. 10,000 23,000 33,000
(14) Drainage Culvert No. 1} LS. LS. 1,000 2,000 3,000
(15) Check Structure (Gate) No. 1! Ls. | Ls. 7000 - 3,000 10,000
(16) Turn-out No. 6| 30,000 90,000 1801 - 540 720
7y Miscellaneous- % 5 ' 16091 | 7408 | 23495
1) Subtotal ("(L+—+"(17Y") 337,907 | - 155478 | - 493,385
2-3 Subtotal ("2-1"+"2-2") : 354,802 | 163252 | - 518,054
24 Overhead Cost ("2-3'X10%) % 10% 10% 35480 | 16325 | - 51805
2-5 Subtotal ("2-3"+"2-4") ' 390282 | 179577 | 569,859
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Table B,Q-1 Construction Cost of Kok Intake, Kok Canal & Kok-Ing No.1 Tunnel

(22
Ttem Unit | Quantity Rate Cost  x 1,000Baht Remarks
F.C. LC. F.C. L.C. Total
3 Kok-Ing No.1 Tuonel
3-1 Common Temporary Works | LS, [2()s% 5% 5% 32,671 6,949 39,620
2.2 Direct Construction Cost
(1) Excavation m | 3,046.99 LS. L.S. 129,875 - 12,402 142,277
() Shoterete m | 3,04699| LS. LS. 97556 | 19201 | 116,757
3) Rock Bolts m | 3,046.99 LS. L.S. 119,164 33,468 152,632
(4) Steel Support m | 3,04699 | LS. LS. 166,483 | 18,121 | 184,604
(s) Conerete Lining m | 3,04699 | LS. LS. 139432 | 51,5431 190975
(6) Drain Pipe m | 3,04699 | LS. LS. 900 4,250 5,150
() Subtotal ("(1)"+ ~ +"(6)") 653,410 | 138,985 | © 792,395
3-3 Subtotal ("3-1"+"3:2") 686,081 | 145934 | 832,015
3-4 Temporary Works
(1) Temporary Works of Inside Tunnel LS. LS. 12346 | 58,885 71,231
(2) Temporary Works of Outside Tunncl LS. LS. 53,553 8,626 62,179
() Subiotal ("()"+" (D" L 65899 |  67,511] - 133410
3.5 Subtotal ("3-3"+"3-4") 751,980 | 213,445 965,425
3-6 Overhead Cost ("3-5"x10%) | % 10% 10% 75,198 | - 21,345 96,543
3-7 Subtotal ("3-5"4"3-6") 827,178 | 234,790 | 1,061,968
4 Main O/M Office ' _ _
4-1 Common Temporary Works | LS. |"42(7xs% 5% 5% 8,900 3,575 12,475
4-2 Direct Construction Cost
(1) Main Office m2 2,000 0| 8000 0] 16,000 16,000 |
() Rosidentil Quarters (150*20m) | m2 | 3,000 o| 12,000 0| 36000 36,000 | 150mx20m
(3) Repair Shop m2 | 1,000 gl 5000 o 5,000 5,000
(4) Siore Shop m2 2,000 0| 5000 o| 10,000 10,000
(5) Motor Pool _ m2 2,000 0 1,500 0 4,500 4,500
(6) Others (Control Systeon Equipmeny) | L.5. - LS. 0 178,000 0 178,000
(- Subtotal ("(1)"+ ~ +"(6)") 178,000 | 71,500 | 249,500
4.3 Subtotal ("4-1"+"4-2") 186900 | 75075 | 261975
4-4 Overhead Cost ("4-3"x10%) K 0% - | 10% 18,600 7,508 26,198
4-5 Subtofal ("4-3"+"4-4") ' 20559 | 82,583 | 288,173
15  Sub-Total ("1"+=+"4") 1,642,000 | 596,000 | 2,238,000
6 Taxes ("5"xT%) _ 7% 7% 7% 115000 | 42,000 | 157,000 -
1,757,000 | 638,000 | 2,395,000 | x 1,000Bsht

7 Total Cost ("5"+"6™)
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Table B,Q-2 Construction Cost of Tak Canal

1ny
Item Unit | Quantity Rate Cost  x 1,000Baht Remarks
E.C. LG F.C. L.C. Total

1 Tak Open Canal

1-1 ‘Temporary Works % [mzoayxsE 5% 5% 9,317 3,409 12,726
1-2 Direct Construction Cost '

() Site Clearing ba 70 G} 34,400 0 2,408 2,408
(2) Stripping m | 119,000 53 6 6,307 714 7,021
(3) Excavation, Common o | 1,581,000 61 7 96,441 | ~ 11,067 | 107,508
(4 Fill & Backfill m’ | 155,000 48 6 7,440 930 8,370
(5) Laterite Paving m 8,700 22 198 191 1,723 1,914
(6) Lining Concrete o | 31,400) 1,370 666 43,018 20,912 63,930
(7) Overchute No 5| LS. L.S. 1,000} 2,000 3,000
(8) Highway Bridge No. 1 L.S. LS. 8,000 4,000 12,000
(5) Road way Bridge No. 2| LS. LS. 3,000 6000 9,000
-1 (10) Farm Roadway Bridge No. [ LS. L.S. 5,000 12,000 17,000
(11) Check Structure (Gate) No. 1| Ls. LS. 7,000 | . 3,000 10,000
(12) Tumn-out No. 2| 30000 90,000 60 - 180 . 240
(13) Miscellaneous % 5 ' 8,873 32471 12,120
44 Subtotal ("(A)"+—+"(13)") 186,330 | 68,181 | 254,511
1-3 Subtotal ("1-1%4+"1-2") _ 195,647 71,590 | 267,237
|14 Overhead Cost (11:3°x10%) % 10% 10% 19,565 7,159 26,724

1-5 Subtotal (*1-3"+"1-4") . 215,212 78,749 | 293,961
2 Tak Culvert Canal ' ' :
2-1 Temporary Works % |m202sH 5% 5% 61,139 14,933 76,072
2-2 Direct Construction Cost :

(1) Site Clearing ha 40 0| 34,400 0 1,376 1,376
(2) Stripping m® | 160,000 53 6| 8480 960 9,440
(3) Excavation, Common m® | 3,099,000 46 5 142,554 15,495 | . 158,049
(4) Excavation, Weathered Rock m® | 770,000 87 9 66,990 | . 6,930 73,920
(5) Excavation, Rock m® | 203,000 525 31| 106575 | 6293 | . 112,868
(6) Backfill o | 3,568,000 48 6] 171,264 | 21,408 | 192672
(7) Laterite Paving m | 8,060 22 198 S 1,596 1773 |
(@ Culvert Concrete m* | 169,580] 1,529 972 259288 [ 164,832 | 424,120
() Form work o | 29,360 104 401 3,053 11,773 14,826
(10) Reinforced Bar . ton | 19,630 [ 20,691 2739 | 406,164 53,767. 459,931
(11) Miscellancous _ % 5 58227 | 14222 | 72,449
(12) _ Subtotal ("(1)"+—"(1 1) 1,222,772 | 298,652 | 1,521,424
23 Subtotal ("2-1"+"2-2") 1,283,911 | 313,585 | 1,597,496
2-4 Overhead Cost ("2-3"%10%) % 10% 10% 128,391 31,359 159,750
2-5 Sabtotal ("2-3"+"2-4") 1,412,302 | 344,944 | 1,757,246
3 Sab-Total (*1"+"2") 1,628,000 | 424,000 | 2,052,000
4 Taxes ("3"x7%) 1% 1% 7% 114,000 30,000 | 144,000
5 Total Cost ("3"+"4") 1,742,000 | 454,000 | 2,196,000 | x 3,0008a¢

14




Table B,Q-3 Construction Cost of Kok-Ing No.2 Tunnel

a1y
Ttem Unit | Quantity Raie Cost  x 1,600Baht Remarks
F.C. LC. F.C. L.C. Total
Kok-Ing No.2 Tunnel
1 Common Temporary Works LS. | "2-7"x5% 5% 5% 57,344 12,135 69,479
2 Direct Construction Cost
2-1 Excavation m | 5415.02 L.S. LS. 241,093 22,252 263,345
2-2 Shotcrete m | 5,415.02 LS. LS. 172,157 33,745 205,902
2-3 Rock Bolts m | 5415.02 Ls. LS. 206,099 57,902 264,001
2-4 Stee] Support m | 5415.02 L.S. LS. 278,723 30,360 309,083
2.5 Concrete Lining m | 541502| LS. LS. 247,204 | 90,881 | 338,085
2-6 Drain Pipe : m | 541502 LS. LS, 1,603 7,569 9,172
27 Subtotal ("2-1"+ ~ +"2-6") 1,146,879 | 242,709 | 1,389,588
3 Subtoial ("1"+"2") 1,204,223 254,844 | 1,459,067
4 Temporary Works '_
4-1 Temporary Worké of I_nside Tuanel LS. L.S. 21,779 88,843 110,622
42 Temporé.fy Works of Outside Tunpel 7 LS. LS. 59,875 9214 1 . 69,089
4-3 Subtotal ("4-1"+"4-2"M) ) ) 81,654 98,057 179,711
5 Subtotal ("3"+"4M ' : 1,285,877 i 352,901 | 1,638,778
6 Overhead Cost ("S"xld%j % 10% 10% 128,588 35,250 163,878
7 _Subtotal ("5"+"6") L 1,414,000 | 388,000 | 1,802,000
8 Taxes ("7"x7 %} 7% 7% 7% 99,000 - 27,000 126,000
8 Total Cost ("7"+"8") : 1,513,000 | 415,000 | 1,928,000 | x1,000Baht
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Table B,Q-4 Construction Cost of Ing Canal & Ing Weir

(12
Item Unit | Quaatity Rate Cost  x 1,000Baht Remarks
' EC. LC. F.C, LC. Total
1 Ing Open Canal
1-1 Temporary Works % M2insH 5% 5% 27,006 10,515 37,521
1-2 Direct Construction Cost
(1) Site Clearing ha 256 0| 34,400 0 8,806 |- 8,806
(2) Stripping m? | 425,220 53] 6 22,537 2,551 25,088
(3) Excavation, Common m® | 3,779,600 61 7 230,556 | - 26457 | 257,013
(4) Fill & Backsl S| m® | 1,040800 48 6 49,958 6,245 56,203
(5) Laterite Paving m’ 37,400 22 [ 198 823 | 7405 8,228
(6 Lining Concrete m® | 99520] . 1,370 666 | 136342 662801 202,622
(7 Structure Concrete m* 0 1,529 972 0 0 0
(%) Form work “m? 0 104 401 0 0 0
(%) Reinforced Bar ton 0] 20,691 2739 0 S0 0
(10) Overchute No. 12| LS. LS. 2,000 5,000 7,000
(11) Highway Bridgs No. 2] Ls LS. . 12,000 6,000 ] 18,000 |
(12) Roadway Bridge No.{ 18] LS. | LS 15000 | 34,000 - 49,000
| (13 Farm & O/M Roadway Bridge No. 14} LS. LS. 8,000 19,000 27,000
(14) Drain Culvert No. 12| LS. LS. 2,000 3,000 | - - 5,000
@) Drops _ No. 2| LS. LS. 14,000 - 6,000 20,000
(16) Check Structure (Gate) No. 3| LS. LS. 21,000 9,000 30,000
(7 Tum-out No. 6 30,000| 90,000 180 | 540 720
(18) Miscellancous e s 25720 | 10014 35734
@9) _ Subtotal ("(1)"+~+"(18)") 1 ' 540,116 | 210,298 | 750,414
1-3 Subtotal ("1-1"+"1-2") - 567,122 | 220,813 787,935
14 Overhead Cost {"1-3"x10%) | % | 10% 10% 56,712 | 22,081 78,793
3-5 Subtotul ("1-3"+"14"} - 623,834 | 242,894 866,728
2 Ing Culvert Canal
2-1 Temporary Works % 2=s® 5% 5% 10,687 2,942 13,629
2-2 Direct Construction Cost
(1) Site Clearing ha 6 0| 34,400 0 206 | . 206
(2) Stripping m® | 27,200 53 6 1,442 163 1,605
(%) Excavation, Common m’ | 400,000 46 5 18,400 2,000 | 20,400
{4) Excavation, Weathered Rock o | 100,000 87 9 8,700 900} . 9,600
(5) Excavation, Rock m® 26,300 525 3 13,808 815 14,623
(6) Backfill m® | 411,600 48 6 19,757 2470 | 22227
¢ Laterite Paving m’ 2,100 22 198 46 a6 | 462
(8) Culvert Concrete o | 36000 1,529 972 | 55,044 | 34992 90,036
(%) Form work o | 6840 104 401 S 2,743 3,454
(10) Reinforced Bar ton 4,40 | 20,691 2,739 85,661 | 11,339 97,000
(11} Miscellaneous % 5 10,178  2,802| 12980
(2) _ Subtotal ("(1)"+—+"(11)") ' . 213747 | 58846 | 272,593
2-3. Subiotal ("2-1"+"2-27) _ 224,434 | 61,788 286,222
2-4 Overhead Cost ("2-3%10%) | % 10% 10% 2443|6179 28,622
2-5 Subtotal ("2-3"+"2-4") 246,877 | 67,967 | 314844
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Table B,Q-4 Construction Cost of Ing Canal & Ing Weir

@)
Ttem Unit | Quantity Rate Cost  x 1,000Baht Remarks
: F.C. LC. F.C. L.C. Total

3 Ing Weir

3-1 Temporary Works % |3207%5H 5% 5% 11,857 3453 15,310
3-2 Direct Construction Cost

(1) Clearing ha 6 0] 34,400 0 206 206
(2) Stripping m® | 29,000 53 6 1,537 174 1,711
(3) Excavation, Common m® | 110,000 61 7 6,710 770 7,480
(4) Excavation, River Training m® | 1,000,000 61 7 61,000 7,000 68,000
(5) Fill & Backfill m® | 120,000 48 6 5,760 720 6,480
(6y Concrete Pile ¢ 600 m | . 3200 174 1,566 | 557 5,011 5,568
(7) Steel Sheet Pile m* 1,500 | 4,050 450 7,290 810 8,100
(8) Foundation Concrete m* | 25,000 1,393 670 34,825 16,750 51,575
(9) Structure Concrete m’ 20,000 1,529 C 972 30,580 19,440 50,020
(16) Form work m® 9,800 104 | - 401 1,019 3,930 4,949
{11) Reinforced Bar . ton 1,600 | 20,691 2,739 33,106 4,382 37,488
(32) Rubber Gate 32mx3.3mx2span LS. 21 21000000 2,000000| 42,000 4,000 46,000
(13) Control Gate ton 11| 90,000 | 60,000 990 660 1,650
(14) Stoplog ton 8| 60,000 40,000 480 320 800
(15 Control House m2 200 0} 8000 0 1,600 1,600
{16) Miscellaneous % 51 11,293 3,289 14,582
(17) _ Subtotal ("(1)"+~+"(16)7) . : 2370471 69,062 | 306,209
3-3 Subtotal ("3-1"+"3-2" : 249,004 72,515 321,519
3-4 Overhead Cost ("3-3x10%) | % | 10% 10% 24,900 1252 32,152

. |3-5 Subtotal (*3-3"+"3-4") 273,904 79767 | 353,671

4 Ing Intake ' g :
4.1 Temporary Works % 20639 5% 5% 12,034 5,245 17,279
4-2 Dirsct Construction Cost ' '

(1) Site Clearing ba 17.5 0] 34,400 D 602 602
(2) Stripping - = | 88,000 | 53 6 4,664 528 5192
(3) Excavation, Common m® | 580,000 61 7 35,380 4,060 39,440
(4) Fill & Backsill o | 360000 - 48 6 17,280 2,160 19,440
(5) Concrete Pile ¢ 600 m 5200 - 174|  1566| 905 8,143 9,048
(6) Steel Sheet Pile m’ 2,000 | . 4,050 . 4501 . 8,100 500 9,000
(7 Plain Concrete o | 37,000 1,393 670 51,541 - 24,790 76,331
(8 Structure Concrete m® | 25000 1,529 972 38225 | - 24300] 62,525
(s) Form work m* | 18,600 | 104 401 1,934 | 7459 9,393
(10) Reinforced Bar ton 2,000 | 20691 2,739 41,382 5478 46,860
(1) Intake Gate | o 169 | 90,000 | 60,000 15,210 10,140 ] . 25,350
(2) Trash Rack ton 438 | 18,000 | 12,000 7,884 5,256 13,140
(13) Stoplog - ton 12| 60,000 40,000 67200 4,480 11,200
{14) Control House m2 2000  of 8000 0 1,600 1,600
(15) Miscellanegis % | s 11461 | 4,995 16,456
@6  Sublotal ("(1Y"+~*(15)7) : - B 240,686 | 104,891 345,577
4-3 Subtolal ("4-1"+"42"7) ' ' 252,720 | 110,136 | 362,856
44 Overhead Cost ("4-3"x10%)_| % | 10% 10% 25,272 11,014 36,286
4-5 Subtotal ("4-3"+"4-4") ' 277,992 | 121,150 399,142
5 Sub-Total ("L"++"4") i 1,423,000 | : 512,000 | 1,935,000 |
6 Taxes ("5"xT%) 1% 7% 7% 100,000 | 36,000 | 136,000
7 Total Cost ("5"+"6") ' ' 1,523,000 [ 548,000 { 2,071,000 | x 1,000Baht
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Table B,Q-5 Construction Cost of Ing-Yot Canal & Iog-Yot No.1 Tunnel

(1/2)
Item Unit | Quantity Rate Cost % 1,000Baht Remarks
RC. LC. F.C. L.C. Total
1 Tng-Yof Open Canal
1-1 Temporary Works % {Mzaasu 5% 5% 2,838 689 3,527
1-2 Direct Construction Cost
(1) Site Clearing ha 19 0| 34,400 0 654 654
(2) Stripping m* | 50,900 53 6 2,698 305 3,003
{3) Excavation, Commen m® | 387,300 61 7 23,625 2,711 26,336
(4) Fill & Backfill o’ | 264,900 48 6 12,715 1,589 14,304
{5) Laterite Paving w’ 2,970 22 198 65 588 653
(6) Lining Concrete o | 10880 1,370 666 14,906 7,246 22,152
{7) Structure Concrete o’ ol 1529 972 0 0 0
(%) Form work m® 0 - 104 401 0 0 0
(%) Reinforced Bar ton ] 20,691 2,739 0 g 0
(10) Highway Bridge No. o| LS LS. 0 0 0
(11) Roadway Bridge No. 0| Ls. LS. 0 0 0
(12) Trashrack ton 3| 18,000 12,000 54 36 90
(13) Miscellaneous | % 5 2,703 656 3,359
(14)__ Subtotal ("(1)"+~—+"(13)") 56,766 | 13,785 70,551
1-3 Subtotal ("1-1"+"1-2") 59604 | 14,474 74,078
14 Overhead Cost ("1-3"x10%) | % 10% 10% 5,960 1,447 7,407
1-5_Subtotal ("1-3"+*1-4") 65564 | 15921 81,485
"2 Inp-Yot Cuivert Canal (1)
2-1 Temporary Works % |220z% 5% 5% 62,119 | 14,816 76,935
22 Direct Construction Cost ' :
(1) Site Clearing - ba .29 0| 34,400 0 998 998
(2) Stripping m* | 139,000 53 6 7367 834 8,201
(%) Excavation, Common ‘m® | 3,268,500 46 5 150,351 16,343 | 166,694
(4) Excavation, Weathered Rock o | 815,000 87 9| 70905 | 7335|7820
(5) Excavation, Rock o’ | 215,000 525 31 112,875 6,665 119,540
(6) Backfill m® | 3,783,000 28 61 181,584{ 22698 | 204282
{7) Laterite Paving o | 14,050 22 198 309 2782) 3091
(8) Culvert Concrete m* | 163650 | 1529 972 250,221 | 159,068 | 409,289
(%) Porm works o | 29,100 104 401 3,026 11,669 | 14,695
| €10 Reinforcéd Bar ton | 19,650 | 20,691 2739 | 406,578 | - 53,821 460,399
(11) Miscellaneous % 5 ' 59,161 | 14111 73,272
(12)  Subtotal ("(1)"+-+"(11)") 1242377 296324 | 1,538,701
2-3 Subtotal ("2-17+"2-2M 1,304,496 | - 311,340 | 1,615,636
2.4 Overhead Cost ("2-3"x10%) | % 10% 10% | - 130450] 31114 161564
2-5 Subtotal ("2:3"+"2-4™) 1,434,946 | 342254 | 1,777,200
3 Ing-YotNo.l Tunnel _ I 3
3-1 Common Temporary Works | LS. B2 s%| 5% 5% 23,385 4,960 28,345
3-2 Direct Construction Cost o - - o '
() Excavation m | 2008213| LS. LS. . 98,176 | - 9,028 | 107,204
(%) Shotcrete m | 20823 LS. | LS. 69,869 | - 13,454 | 8333
(3 Rock Bolts m | Z0823| Ls | LS. 83,872 | 23,835 107,707 |
{4) Steel Support . m | 2008213] LS. LS. 117,845 12,738 130,583
(5) Concrete Lining m | 208213] (LS. | LS. 97312 36742 134,054
(6) Driin Pipe m | 2082130 LS. | LS. .62 3307 - 4018
(7). Subtotal ("(1)"+ ~ +°(6)" : 467695 | 99,194 | 566,889
3-3 Subtotal ("3-1"+"3-2") 491,080 | 104,154 | 595234
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Table B,Q-5 Construction Cost of Ing-Yot Canal & Yng-Yot No.1 Tunnel

(2/2)
Item Unit | Quantity Rate Cost  x 1,000Baht Remarks
F.C. LC. E.C. L.C. Total
34 Temporary Works -
() Temporary Works of Inside Tunnel LS. LS. 8,247 39,265 47,512
{2) Temporary Works of Qutside Tunnel LS. LS. 41,470 4,866 46,336
3 Subtotal ("(1)"+"(2)" 49,717 44,131 93,848
3-5 Subtotal ("3-3"+"34") 540,797 148,285 689,082
3-6 Overhead Cost ("3-5"x10%) % 10% 10% 54,080 14,829 63,909
3-7 Subtotal ("3-5"+"3-6™ 594,877 163,114 757,991
4 Sub-Total {"1"+—+"3") 2,095,000 521,000 | 2,616,000
5 Taxes ("4"x7 %) % 7% 1% 147,000 36,000 183,000
[ Total Cost ("4"+"5") 2,242,000 | 557,000 | 2,799,000 | x 1,000Baht
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Table B,Q-6 Construction Cost of Ing-Yot Culvert & Ing-Yot No.2 Tunnel Div.1

mn
Item Unit | Quantity Rate Cost___x 1,000Baht Remarks
F.C. LC. F.C. LC. Total
1 Ing-Yot Culvert Canal (2)
1-1 Temporary Works % M2 5% 5% 62,119 14,816 76,935
1-2 Direct Construction Cost
(1) Site Clearing ha 29 0| 34400 0 998 998
() Stripping m® | 139,000 53 6 1,367 834 8,201
(3) Excavation, Common w | 3268500 46 s| 150351 | 16343 | 166,694
{4) Excavation, Weathered Rock m® | 815,000 87 9 70,905 7,335 78,240
(5) Excavation, Rock m* | 215,000 525 3 112,875 | 6,665 119,540
(6) Backfill ‘w’ | 3,783,000 48 6] 181,584 22,698 204,282
(9 Laterite Paving m* | 14,050 22 198 309 2,782 3,001
(%) Culvert Concrete m® | 163,650 1,529 9721 250,221 | 159,068 | 409,289
(9 Form works m* | 29,100 104 401 3,026 11,669 14,695
(10} Reinforced Bar ton | 19650| 20691 2,739 406578] 53,821 460,399
(11) Miscellanecus % '5 59,161 14,111 3,212
(12) _ Subtotal ("(1)"+~+"(11)" 1,242,377 | 296,324 | 1,538,701
1-3 Subtotal ("1-1"+"1-2") 1,304,496 | 311,140 | 1,615,636
1-4. Overhead Cost ("1-3"x10%) | % 10% 10% 130,450 31,114 161,564
1-5 Subtotal ("1-3"+"1-4") 1434,946 | 342254 | 1,777,200
2 Ing-Yof No.2 Tunnel Division 1
21 Common Temporary Works | L.S. |220xs%] 5% 5% 51,498 10,573 62,071
2-2 Direct Construction Cost _
{1) Excavation m | 49100 LS. | LS. 269,566 22,278 | 291,844
(2) Shotcrete m | 49100| LS. LS. 149,665 | 28,732 | 178,397
(3) Rock Bolts m | 49100| LS. LS. 169,005 47,115 | 216,120
{4 Steel Support m | 49100 LS. LS. | 228340 24776{ 253,16
(5) Concrete Lining m 4,910.0 LS. LS. 211,874 80,286 292,160
(6) Drain Pipe m | 49100| LS. LS. 1,514 8,269 9,783
(7)__Subiotal ("(1)"+ ~ +"(6)") 1,029,964 § 211,456 | 1,241,420
2-3 Subtotal ("2-1"+"2-2") 1,081,462 | 222,029 | 1,303,491
2-4 Temporary Works _ ]
(1) Temporary Works of Inside Tuanel LS. LS. 19,759 | 94,849 { 114,608
(2) Temporary Works of Outside Tunnel LS. LS. 54,104 . 8,933 63,037
(%) Subtotal ("(1)"+"(2)") 73,863 | 103,782 177,645
2-5 Subfotal ("2-3"+"2-4") 1,155,325 | - 325,811 | 1,481,136
2-6 Overhead Cost ("2-5"x10%) | % 10% 10% 115,533 | . 32,581 148,114
2-7 Subtotal (*2-5"+"2-6") ' 1,270,858 | 358,392 | 1,629,250
3 Sub-Total ("1"+"27) 2,706,000 | 701,000 | 3,407,000
4 Taxes ("3"x7%) 1% 7% 7% 169,000 | 49,000 | 238,000
5____Total Cost ("3"+"4") 2,895,000 | 750,000 | 3,645,000 | x 3,000Bsht
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Table B,Q-7 Construction Cost of Ing-Yot No.2 Tunnel Div.2 & Div.3 .

(172
Item Unit | Quantity Rate Cost  x 1,0600Baht Remarks
E.C. L.C. F.C, L.C. Total
1 Ing-Yot No.2 Tunnel, Division 2 with Adit Ne.1 ]
1-1 Common Temporary Works LS. | "1-23%5% 5% 5% 55,733 11,172 66,905
1-2 Direct Construction Cost '
1-2-1 Main Tuanel : Div.2 1=4,550.0m
(1) Excavation m | 4,550.00 LS. L.S. 293,315 21,497 314,812
(2) Shotcrete m § 4,550.00 LS. L.S. 114,867 22,333 137,200
(3) Rock Bolts m | 4,550,00 LS. LS. 125,794 35,261 161,055
(4) Steel Support m | 4,55000| LS. LS. 122,610 | 13,276 | 135,886
(5) Concrete Lining m | 4,550.00 1.8, L.3. 157,141 62,444 219,585
(6) Drain Pipe m | 455000 LS. LS. 1,385 6,619 8,004
(0 Subtotal ("(1Y"+ ~ +"(6)") 815112 | 161,430 | 976,542
1-2-2 Adit No.1 1L=1,981.99 m
{1) Excavation m | 1,981.99 LS. LS. 66,336 5,851 72,187
(2) Shotcrete m | 1,981.99 | LS. LS. 47,241 9,117 56,358
(3) Rock Bolts m | 1,98199 | LS. LS. 55,024 | 15,642 70,666
(4) Steel Support - m | 1,981.99 | LS. LS. 66,087 7,247 73,334
(5) Concrete Lining m | 1,981.99 LS. LS. 64,398 22,457 86,855
(6) Drain Pipe m | 1,981.99| LS. LS. 469 1,705 2,174
(m  Subtotal ("(1)"+ ~ +"(6)") 299,555 | 62,019 | 361,574
1-2.3 Subtotal ("1-2-1" +"12-2" 1,114,667 | 223449 | 1,338,116
1-3 Subtotsl ("1-1"+71-27) 1,170,400 234,621 1,405,021
1-4 Temporary Works
1-4-1 Main Tunnpel : Div.2 1=4,550.0m
(1) Temporary Works of Inside Tunnel - LS. LS. 17,965 179,136 97,101
(2) Temporary Works of Outside Tunnel LS. LS. 51,780 6,081 57,861
() Subtotal ("(LY+"(DN 69,745 | 85217 | 154,962
14-2 Adit No.1 1=1,981.99 m . .
(1) Temporary Works of Inside Tunnel LS. LS. 7,945 32,882 40,827
(2) Temporary Works of Outside Tunne] LS. LS. 15,175 5,357 20,532
1@ subtonl ")+ @) 23,120 | 38239 61,359
14-3 Sublota] ("1-4-1°+"1-4-2) 92,865 | 123,456 | 216,321
“[1-5 Sublotal ("1-3"+"14") 1,263,265 | 358,077 | 1,621,342
1-6 Overhead Cost ("1-5"x10%) % 10% 10% 126,32’_? 35,808 162,135
1,389,592 393,885 | 1,783,477

1-7 Subtotal ("1-5"+"1-6")
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Table B,(3-7 Construction Cost of Ing-Yot Ne.2 Tunnel Div.2 & Div.3

(272)
Item Unit | Quantity Rate Cost % 1,000Baht Remarks
F.C. LC. F.C. LC. Total
2 Ing-Yoi No.2 Tunue), Division 3 with Adit Ne.2
2-1 Common Temporary Works LS. | =2-23%5% 5% 5% 64,283 12,977 77,260
2-2 Direct Construction Cost
2:2-1 Main Tunne] ; Div,3 L=5,435.0 m
(1) Excavation m | 543500 LS. LS. 343,666 | 25731 | 369,397
(2) Shotcrete m | 543500 LS. LS. 144,322} 28,101 172,423
(3 Rock Bolts m | 543500| LS. LS. 161,433 45,527 206,960
(4) Steel Support m | 543500| LS. LS. 167,680 | 18,129 | 185,809
(5) Concrete Lining m | 5435.00 LS. LS. 201,775 79,180 280,965
(6) Drain Pipe m | 543500 LS. LS. 1,662 7,943 9,605
(1) Subtotal ("()™ ~+"(6) | 1,020,538 | 204,621 | 1,225,159
222 Adit No.2 1=1,785.19 m . :
(1) Excavation m | 1,78519| LS. LS. 57,312 5177 62,489 |.
(2) Shotcrete m | 1,78519| LS. LS. 41,316 8,007 49,323
(3 Rock Bolts m { 1,785.19] LS. LS. 48,930 13,886 62,816
{4) Steel Support m | 1,78519 L. LS. 62,004 6,783 | 68792
(5) Concrete Lining m | 1,78519| = LS. LS. 55,144 | 19543 | 74,687
(6) Drain Pipe m | 1,78519| LS. LS. 420 1,522 1,942
(M Subtotal ("(1)"+ ~ +"(6)") : 265,126 | 54,923 | ° 320,049
223 Subtotal ("2-2-1"4"2-2-2M) 1,285,664 | 259,544 | 1,545,208
2-3 Subtotal ("2-1"+"2-2") 1,349,947 | 272,521 | 1,622,468

" 12-4 Temporary Works -

" |241 Main Tunnel : Div.3 L=5,435.0m o - ) _ :
(1) Temporary Works of Inside Tunne} LS. LS. 21,139 | 81,375 | 102,514
(2) Temporary Works of Outside Tunnel LS. LS. 54,893 7,050 61,943
(3) . Subtotal ("(1)"+"(2)") 76,032 88,425 | 164,457

242 Adit No.2 1=1,785.19 m : . :
{1 Temporary Works of Inside Tunnel LS. L.S. 7,215 | . 30,917 38,132
(2) Temporary Works of Quiside Tunnel LS. LS. 21,020 6,596 | 27,616
() Subtotal ((1)"+"(2)" 28,235 | 37,513 65,748
243 Subtotal ("2-4-1"+"2-4-2") 104,267 | - 125,938 | 230,205
2-5 Subtotal ("2-3"+"2-4") 1,454,214 | 398,459 | 1,852,673
2-6 Overhéad Cost ("2-5"x10%) | % 10% 10% 145,421 39,846 185,267
2-7 Subtotal ("2-5%+"2-6") ' 1,599,635 | 438,305 | 2,037,940
3 Sub-Total ("1"+"2") 2,989,000 | 832,000 | 3,821,000 |
4 Taxes ("3"x7%) 7% 7% 1% 209,000 | 58,000 | 267,000
5 Total Cost ("3"+"4") | 3198000 | 850,000 4,085,000 | x1,000Bsbs
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Table B,Q-8 Construction Cost of Ing-Yot No.2 Tunnel Div.4 & Div.5

(17z)
Item Unit | Quantity Rate Cost  x 1,0M)Baht Remarks
F.C. L.C. F.C. L.C. Total
1 Ing-Yot No.2 Tunnel, Division 4 with Adit N¢.3
1-1 Common Temporary Works LS. [ 123%% 5% 5% 78,446 15,550 93,996
1-2 Direct Construction Cost i
1-2-1 Main Tunnel : Div.4 1=7,215.0 m
(1) Excavation m | 7,215.00 L.S. LS. 457,973 34,010 491,983
(2) Shotcrete m | 7,215.00 L.S. LS. 181,463 35,580 217,043
(3) Rock Bolts - m | 7,215.00 L.S. 1L.S. 204,112 57,096 261,208
(4) Steel Suppon m | 721500 L.S. LS. 208,888 | 22,613 231,501
(5) Concrete Lining m | 721500 LS LS. 250,552 99,584 | 350,136
(6) Drain Pipe m | 7.215.00 LS. LS. 2,196 10,485 12,681
() Subtotal ((1)"™+ ~ +"(6)N 1,305,184 259,368 7 1,564,552
122 Adit No,3 1=2,193.75 m
(1) Excavation m | 219375 1Ls. LS. 87,164 6,587 93,751
{2) Shotcrete m | 2,193.75 LS. ‘LS. 40,022 7,809 47,831
(3) Rock Bolis m | 2,193.75 LS. LS. 40,662 11,632 52,294
(@ Steel Support m | 2,193.75 LS. LS. 36,020 3,954 39,974
(5) Concrste Lining m | 2,193.75 LS. LS. 59,348 19,797 79,145
(6) Drain Pipe m | 19375 LS. LS. . 513 1,857 2,370
(N Subtotal ("(1)"+ ~+"(6)") ' 263,729 51,636 315,365
1-2-3 Subiotal ("1-2-1" +"1-22"7) 1,568,913 311,004 | 1,879,917
1-3 Subiotal ("1-1"4"1-2M 1,647,359 326,554 | 1,973,913
14 Temporary Works .
1-4-1 Main Tunnel ; Div.4 L=7,2150 m :
| (1) Temporary Works of Inside Tunnel * LS. LS. 27,558 82,094 | 109,652
(2) Temporary Works of Outside Tunael LS. LS. 63,459 9,555 73,014
&) Subtotal ("(1)“+"(2)") 91,017 91,649 182,666
142 Adit No.3 1=2,193.75 m : :
(1) Temporary Works of Taside Tunnel LS. LS. 8,725 34,849 43,574
es] szpqmry Works of Outside Tunnel- LS. LS. 17,321 4,799 22,120
@ Subtotal ("(1)"+"(2)") 26,046 39,648 | 65,694
143 Subtotal ("14-1"+"14-27 117,063 131,297 248,360
1-5 Subtotal ("1-3""14") 1,764,422 457,851 | 2,222,273
16 Overhead Cost ("1-5"x10%). % 10% 10% 176,442 45,785 222227
1-7 Subtotai ("1-5"+"1-6") 1,940,864 503,636 | 2,444,500
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Table B,Q-8 Construction Cost of Ing-Yot No.2 Tuonel Divd & Div.5

(212)
Item Unit | Quantity Rate Cost = 1,000Bahi Remarks
EC. L.C. ¥.C, L.C. Total
2 Ing-Yot No,2 Turnel, Division § with Adit No.4 :
2-1 Common Temporary Works LS. | m2-3'x5% 5% 5% 72,462 14,005 86,467
2-2 Direct Construction Cost
221 Main Tunnel : Div.5 1=6,440.0 m
(1) Excavation m | 644000 LS. 1.8. 429,454 30,743 460,197
{2) Shoicrete .m | 6,440.00 LS. LS. 147,777 29,087 176,864
(3) Rock Bolts m | 6544000 | LS. LS. 160,922 44,322 205,244
(4) Steel Support m | §44000] LS. LS. 152,135 16,535 168,670
(5} Concrete Lining m | 644000| LS. LS. 207,087 83,035 290,122 |-
(6) Drain Pipe m | 644000] LS. LS. 1,957 9,345 11,302
(0 Subtotal ("(1)" ~+%6)" 1,099,332 213,067 | 1,312,399 |
222 Adit No.4 1~3,17148 m '
(1) Bxcavation m §3,17148 | LS. LS. 127,193 |. 9,374 136,567
(2) Shotcrete m | 317148 | LS. LS. " 54,489 10,571 65,060
(3) Rock Bolts m | 317148 | LS. LS. 51,923 14,730 66,653
(4) Steel Support m | 317148 LS. LS. 36,301 3,981 40,282
{5) Concrete Lining m-}| 317148 | LS. LS. © 79,262 25,711 104,973
() Drain Pipe m | 317148 { LS. LS. 740 2,672 3,412
(7 Subtotal ("(1)"+ ~ +*(6)") 349,908 67,039 | 416947
222 Subtotal (M2-2-1"+"2-2-2") 1,449240 | 280,106 | 1,729,346
2-3 Subtotal ("2-1"+"2-2" 1,521,702 294,111 | 1,815,813
2-4 Temporary Works ' ' : -
241 Main Tunnel : Div.5 1=6,440.0m .
(1) Temporary Works of Inside Tunnel LS. 1.S. 24,550 70,473" 95,023
(2) Temporary Works of Outside Tunnel LS. LS. 59,211 | 8,459 67,670
(3  Subtotal ("(1)"+"(2)") 83,761 78,932 162,693
242 Adit No.4 L=3,171.48 m _ : o
{1) Temporary Works of Inside Tunnel LS. LS. 12,393 42,788 55,181
(2 Temporary Works of Cutside Tunnel LS. L.S. 20,248 - 6,990 27,238
(  Subtotal ("(1)"+2)" 32,641 49,778 82,419
243 Subtotal ("2-4-1"+"2-4-2") 116402 | 128,710 | . 245112
2-5 Subtotal ("2-3"+"2-4") . 1,638,104 | 422,821 | 2,060,925
26 Overhead Cost ("2-5"™x10%) | % 10% 10% 163,810 42282 | 206,092
2-7 Subtotal ("2-5"+"2-6") 1,801,914 | - 465,103 | 2,267,017
3 Sub-Total {("1"+"2") . 3,743,000 | 965,000 | 4,712,000
4 Taxes ("3"x7%) 7% T% 7% 262,000 68,000 330,000
5 Total Cost ("3"+"4" 4,005,000 | 1,037,000 | 5,042.000 | x 1,000Bant
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Table B,Q-9 Construction Cost of Ing-Yot No.2 Tunnel Div.6 & Div.7

(1/2)
Ttem Unit | Quantity Rate Cost  » 1,600Baht Remarks
F.C. LC. F.C. L.C. Total
1 Ing-Yot No.2 Tunnel, Division 6 with Adit No.5
1-1 Common Temporary Works | L.S. | -2.3's5%| 5% 5% 74,356 14,776 9,132
1-2 Direct Construction Cost
1-2-1 Main Tunael : Div.6 1L=6,400 m
(1) Excavation m | 64000 LS. LS. 404,516 30,244 | 434,760
(&) Shotcrete m | 64000 LS. LS. 162,966 | 31,712 | 194,678
(3) Rock Bolts m | 64000 LS. LS. 179,822 50,233 |~ 230,055
(4) Stee} Support m | 64000 LS. LS. 194,403 21,073 | 215476
(5) Concrete Lining m | 64000| LS: LS. 228,087 89,933 | 318,020
(6) Drain Pipe m | 64000 LS. LS. 1,952 9,333 11,285
(D__ Subtotal ("(1)"+ ~ +"(6)") 1,171,746 232,528 | 1,404,274
122 Adit No.5 L=2,476.0 m :
(1) Excavation m | 24760 LS. LS. 90,611 7,304 97,915
(2) Shotcrete ‘m | 24760 Ls. LS. 48,683 9,416 58,099
(3 Rock Bolts m | 24760| LS. LS. 51545 | 14,724 66,269
(4) Steel Support m | 24760 LS. LS. 55,457 6,078 61,535
(5) Concrete Lining m | 24760 LS, LS. 68,499 23,380 91,879
(6) Drain Pipe m | 24760 LS. LS. §79 2,094 2,673
() Subtotal ("(1)"+ ~ +"(6)") 315,374 62,996 | 378,370
1-2-3 Subtotal ("1-2-1"+"1-2-2" - 1,487,120 | 295524 | 1,782,644
1-3 Subtotal ("1-1"+"1-2") 1,561,476 310300 | 1,871,776
1-4 Temporary Works
1-4-1 Main Tunnel ; Div.6 L=6,400 m
(1) Temporary Works of Inside Tunnel LS. LS. 24,525 76,108 | 100,633
(2) Temporary Works of Outside Tunnel LS. LS. 59,294 8,516 67,810
G)  Subtotal ("(1)"+"2)" 83,819 84,624 | 168,443
142 Adit No:5 1L=2,476.0m
(1) Temporary Works of Inside Tuonel LS. LS. 9,798 36,851 46,649
(2) Temporary Works of Qutside Tuanel LS. - L&, 15,740 - 5,518 21,258
@  Subtotal ("(1)"+" (2" 25538 | 42369 67,907
143 Subtotal ("1-4-1"+"1-4-2") 100357 § 126,993 | 236,350
1-5 ‘Subtotal ("1-3"+"14") 1,670,833 437,293 | 2,108,126 |
16 Overhead Cost ("1-5"x10%) | % 10% 0% 167,083 43729 | 210812
' 1,837,915 481,022 | 2,318,938

1-7 Sabtotal ("1-5"+"1-6")
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Table 8,Q-9 Construction Cost of Ing-Yot No.2 Tunnel Div.6 & Div.7

26

(212)
Item Unit | Quantity Rate Cost__ x 1,000Baht Remarks
|_ERC. LC. F.C. LC. Total |

2 Ing-Yot No.2 Tunnel, Division 7 with Adit No.6
2-1 Common Temporary Works LS. | "2-2-3%% 5% 5% 68,092 13,017 81,109
2-2 Direct Constriction Cost
2.2-1 Main Tunnel : Div.7 1L=6,060.0 m )

(1) Excavation m | 60600 LS. LS. 422,984 29,386 | 452,370

(2) Shoterete m | 60600} LS. LS. 137,039 26,763 163,802

(3) Rock Bolts m | 60600 LS. LS. 142,579 39,677 182,256

(4) Stee] Support m | 60600 LS. LS. 109,995 11,931 | 121,926

(5) Coacrete Lining m | 60600| LS. LS. 196,823 78278 | 275101

(6) Drain Pipe m | 606001 LS. LS. 1,843 8,794 10,637

(7 Subtotal ("(1)"+ ~ +"(6)) 1,011,263 194,829 | 1,206,092
222 Adit No.6 1=3,338.6m _

(1) Excavation m | 33386| LS. LS. 138,135 9,809 | 147,944

(@) Shoterete m | 33386] LS LS. 52,342 10,402 62,744

(3) Rock Bolts - m | 33386 LS LS. 48,697 13,607 62,304

(4) Steel Support m | 33386 LS. LS. 31,013 3,398 34,411

(5) Concrete Lining m | 33386]| LS. LS. 79,608 25,492 105,100

(6) Drain Pipe m | 33386 LS - LS. 777 . 2,803 3,580

M Sublotal ("(1)"+ ~ +*(6)" 350,572 65,511 416,083

1223 Subtotal ("2-2:1"+"2-2-27) 1,361,835 | 260,340 |. 1,622,175

2-3 Subtotsl ("2-1"+"2-2") 1,429,927 273,357 | 1,703,284
2-4 Temporafy Works
241 Main Tunne! : Div.7 1=6,060.0 m _

(1) Temporary Works of Inside Tunnel LS. LS. 23,170 66,556 89,726

(2} Temporary Works of Qutside Tunzel LS. LS. 57,657 7,959 65,616

@  Subtotal ("(1)"+"(2)" 80,827 74,515 155,342
242 Adit No.6 1=3,338.6m _ .

(5) Temporary Works of Ioside Tunnel LS. LS. 12,983 44,729 57,712

(?) Temporary Works of Outside Tunnel LS. LS. 25,387 9,122 34,509

@ Subtotal ((1)"+"(2)" 38370 | 53,851 92,221
243 Subtotal (72-4-1"+"2-4-27) 119,197 128,366 | 247,563
2-5 Sublotal {"2-3"+"2-4") 1,549,124 401,723 | 1,950,847
26 Overhead Cost ("2-5"x10%) | % 10% 10% 154,912 40,172 195,084 | .
2.7 Subiotal {"2-5"+"2-6") - 1,704,036 441895 | 2345931 |

3 Sub-Total ("1"+"2") 3,542,000 | 923,000 | 4465000

4 Taxes ("3"x7%) 7% % % 248,000 65,000 | 313,000

5. Toial Cost ("3"+"4™) 3,790,000 988,000 | 4,778,000 | x 1,000Baht




Table B,(Q-16  Construction Cost of Ing-Yot No.2 Tuene! Div.8 & Div.9

an)
Ttem Unit | Quantity Rate Cost  x 1,000Baht Remarks
F.C. LC. F.C. L. Total
1 Ing-Yot No.2 Tunnel, Division 8 with Adit No.7
1-1 Common Temporary Works | L.S. | "1-2-3"5% 5% 5% 53,729 10,235 63,964
1-2 Direct Construction Cost
1-2-1 Main Tunnel : Div.8 L=4,950.0 m
(1) Excavation m | 495000 LS. LS. 343,333 23,9711 367,304
(@) Shotcrete m | 495000 LS. LS. 110,295 21,470 | 131,765
(3) Rock Bolts m | 495000 LS. LS. 113,026 31,108 144,134
(4) Steel Support m | 495000 LS. Ls. 94,135 10,247 | 104,382
(5) Concete Lining m | 495000} LS. LS. 159,132 63,110 | 222,242
{6) Drain Pipe m | 495000! LS. LS. 1,505 7,182 8,687
(7. Subtotal ("(1)"+ — +"(6)") 821,426 157,088 | 978,514
1-2:2 Adit No.7 L=2,431.92m
(3} Excavation m | 243192 | LS. LS. 100,751 7,189 | 107,940
() Shoterete m | 243192 LS. LS. 38,211 7533 | - 45,744
(3 Rock Bolis m | 2431.92| LS. LS. 35,968 10,164 46,132
(4) Steel Support m | 243192 LS. LS. 20,476 2,237 22,713
(5) Concrete Lining m | 243192 LS. LS. 57,184 18,448 75,632
(6 DrainPip¢ -~ m | 243192 LS. LS. 564 2,037 2,601
(M Subtotal ("(1)"+ ~ +*(E)" 253,154 | . 47608 | 300,762
123 Subtotal ("1-2-1"+"1-2.2") 1,074,580 | 204,696 | 1,279,275
1-3 Subioml ("1-1"+"1:27 1,128,309 214,931 | 1,343,240
- |14 Temporary Works
1-4-1 Main Tuanc] : Div.8 1=4,950.0 m _
(1) Temporary Works of Inside Tumnel LS. LS. 19,373 77,415 56,788
(%) Temporary Works of Qutside Tumnel LS. LS. 52,242 6,509 58,751
3  Subtotal ("(1)+"(2)) 71,615 83,924 | 155,539
142 Adit No.7 1.=2,431.92m
(1) Terporary Works of Inside Turmel LS. LS. 9,593 36,827 46,420
(2) Temporary Works of Outside Tunne] LS. LS, 24,428 7,454 31,882
@ . Subtotal ("(1)+" (DY 34,021 44,281 78,302
1-4.3 Subtotal ("1-4-1"4"1-4-2") 105,636 128,205 | 233,841
1-5 Subtotal ("1-3"+"14") . 1,233,945 | 343,136 | 1,577,081
1.6 Overhead Cost ("1-5"x10%) | - % 0% | 0% 123,395 34314 | 157,709
1.7 Subtotal ("1-5"+"1-6") 1,357,340 377,450 | 1,734,790
2 Ing-Yot No.2 Tunsel, Division 9 : '
2.1 Common Temporary Works | LS. |22 ('xs%| - 5% 5% 51,207 | 10,504 61,711
2-2 Direct Construction Cost _
(1) Excavation ' m | 49146| LS. LS. 278,043 22,514 | - 300,557
{2) Shotcrete m | 49146| LS LS. 147,765 28,489 176,254
(3) Rock Bols m | 49146} LS. LS. 167,562 46,896 | 214,458
(4) Steel Support m | 49146| LS |- LS. 219,319 23,789 | 243,108
{5) Concrete Lining m | 49146 LS. LS. 209,935 80,090 | 290,025
(6) Drain Pipe m | 49146 LS. LS. 1,517 8,296 9,813
() Subtotal ("(1)"+ ~ +*%(6)") : 1,024,141 210,074 | 1,234,215
2-3 Subtotal ("2-1"+2-27) 1,075,348 220,578 ¢ 1,295,926
24 Temporary Works : _ '
(1) Temporary Works of Inside Tunnel LS. LS. 15,766 94,850 | 114,616
{2) Temporary Works of Outside Tunncl LS. LS. 61,875 10,967 72,842
@ . Subtotal ("(1)+"(2)D ' - 81,641 105,817 | 187458 |
2-5 Subtotal (*2-3"+"2-4") : 1,156,989 326,395 | 1,483,384
2-6 Overhead Cost ("2-5"x10%) - | % 10% 10% 115,659 32,640 148,339
2-7 Subtotal ("2-5"+"2-6") ' 1,272,688 359,035 | 1,631,723
3 Sub-Tofal ("1"+"2") 2,630,000 | 736,000 | 3,366,000
4 Taxes("3"xT%) 7% 1% 1% 184,000 52,000 | 236,000
5 Totul Cost ("3"+"4") | 2,314,000 788,000 | 3,602,000 | x 1,000Baht
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Table B,Q-11 Construction Cost of Yao Dam & Yot and Yao River Training

(1/5)
Hem Unit | Quantity Rate Cost % 1,000Babt Remarks
EC. L.C. F.C. LC. Total
1 River Diversion Works .
1-1 Temporary Works % M2y 5% 5% 3,142 1,515 4,657
1-2 Direct Construction Cost )
() Tunnel Excavation m | 15,000 1,150 230 17,250 3,450 20,700
(2) Steel Support ton 220 22,000 2,000 4,840 440 5,280
(3) Tunnel Concrete o’ 4000 1,470 780 5,880 3,120 9,000 |
(4) Steel Liner ton 610} 36,000 | 27,000 21,960 16,470 38,430
(5) Plug Concrete m’ 1,500 1,172 959 1,757 1,438 3,195
(6) Form works m? 7,200 04| - 401 749 2,887 3,636
(7) Reinforced Bar ton 4| 20691 | 2739 828 110 938
(8) Curtain Grout m 400 2,990 430 1,196 172 1,368
(9) Consolidation Grout m 1,800 | 2,990 430 5,382 774 6,156
(10) Miscellaneous % 5 2,992 1,443 4,435
(1) Subtotal ("(1)"+~+"(10)7) 62,834 30,304 | 93,138
1-3 Subtotal ("1-1"+"1-2") 65976 | 31,819 97,795
14 Qverhead Cost ("1-3"x10%) | % 10% 10% 6,598 3;182 9,780
1-5 Subtotal ("1-3"+"1-4") 72,574 35,001 | 107,575
2 Intake Works o
2-1 Temporary Works % 220 5% 5% 3,970 1,787 5,757
2-2 Direct Construction Cost _
(1) Site Clearing ka 1.1 C. ) 34,400 - 38 38
{2) Stripping o’ 6,000 61 11 366 66 432 |
(3) Excavation, Common o | 17,000 62 11 1,054 187 1,241 |
(4) Excavation, Weathered Rock m® | 23,000 100 16 2,300 368 2,668
(5) Excavation, Rock m’ | 29,000 238 30 6,902 870 7,772
(6) Fill & Backffll o 6,000 54 13 324 78 402
(7) Plain Concrete o’ 7500) 1,393 670 10,448 5,025 15473
(8) Structure Concrete m* | 14000| 1,529 972 21,406 13,608 35,014
(9) Form works o | 12,000 104 401 11,248 4,812 6,060
(10) Reinforced Bar ton 1,200 { 20,691 2,739 24,829 3287 28116
(11 Closure Gate ton 23| 60,000 40,000 1,380 920 2,300
(12) Intake Gate ton 30| 90,000 60,000 2,700 1,800 £ 4,500
(13) Intake Trash rack ton 751 18,000 | 12,000 1,350 900 2,250
(14) Intake Stoplog ton 22| 60,000 { 40,000 1,320 880 2,200
(15) Control House m2 150 - 8000 S 1,200 1,200
(16) Miscellaneous % 5 3,781 1,702 5,483
(17)__ Subtotal ('(1)"+~+"(16)") ' 79408 | 357411 115149 |
23 Subtotal ("2-1"4"22") 83378 | . 37.528 | . 120906
2.4 Overhead Cost (2-3"x10%) | % 10%_ | 10% 8,338 3753 | . 12,001
2-5 Subtotal ("2-3"+"2-4") 91,716 41281 ] 132997
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Table B,Q-11 Construction Cost of Yao Dam & Yot and Yao River Training

(2/5)
Ttem Unit | Quantity Rate Cost = 1,000Baht Remarks
F.C. L.C. F.C. L.C. Total
3 Qutlet Works
3-1 Temporary Works % |29 5% 5% 2,908 1,194 4,102
3-2 Direct Construction Cost
(1) Site Clearing ha 2l -1 34400 . 69 69
(%) Stripping m’ | 10,000 61 1 610 110 720
(3) Excavation, Common m* | 34,000 62 1 2,108 374 2,482
(4) Excavation, Weathered Rock m | 14,000 100 16 1,400 224 1,624
(5) Phain Conetete m’ 2,800 1,393 670 3,900 1,876 | 5,776
(6) Structure Concrete m | 11,000 1,529 972 16,819 10,692 27,511
(7 Form works m® 8,500 104 401 884 3,409 4,293
(8 Reinforced Bar ton 800 | 20,601 2,739 16,553 - 2,191 18,744
(9) Fixed Roller Gate ton 30| $0,000| 60,000 2,700 1,800 4,500
(26) Stoplog ton 22 |- 60,000 | 40,000 1,320 850 2,200
(11) Holow Jet Valve 2,000 man No. 1| 300,000 . 6,300 - 6,300
(12) Guard Valve 1,000 mm No, 1] 2,800,000 . 2,800 . 2,800
(13) Control House m? 40§ - - 8,000 - 1,120 1,120
(14) Miscellaneous . % 5 2,770 1,137 3,907
(15 Subtotal ("(1)+~+"{14)") ° : 58,164 | - 23,882 82,046
3-3 Subtota] ("3-1"+"3-27) ' 61,072 25,076 | . 86,148
34 Overtiead Cost ("3-3"x10%) | % 0% 10% 6,107 2,508 8,615
3-5 Subtotal {"3-3"+"3-4") 67,179 27,584 94,763
4 Coffer Dam )
4-1 Temporary Works % |raz(0rs® - 5% 5% 1,127 658 1,785
4-2 Direct Construction Cost o _
{1} Site Clearing ha 1 -] 34,400 - 34 34
@) Stripping m* | - 6,000 61 11 366 66 432
(3) Excavation, Common m’ | 29,000 62 1 1,798 319 2,117
(4) Excavation, Weathered Rock o | 12,000 100 16 1,200 192 1,392
(5) Embankment, Core m | 39,000 123 201 . . 4797 . 780 5,577
(6) Embankment Filter o | 36,000 72 234t . 2,592 8,424 11,016
() Embaokment Rock o | 150,000 63 16| . 9450 2,400 11,850
(8) Embankment Riprap o | 20,000 63 16 1,260 320 1,580
(9) Miscellancous % 5 1,073 627 1,700
(6)  Subtotal ("(1)"++"{(F)") =0 : 22,536 13162 | 35,698
4-3 Subtotal ("4-1"+"4-2") - 23,663 13,820 37,483
4-4 Qverhéad Cost ("4-3"x10%) | % : 0% |  10% 2,366 1382} - 3,748

4-5 Subtotal ("4-3"+"4-4") : . . : 26,029 15,202 41,231
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Table B,Q-11  Construetion Cost of Yao Dam & Yot and Yao River Training

35
Item Unit | Quantity Rate Cost % 1,000Baht Remarks
F.C. LG, ¥ L.C. Total
5 Main Dam
5-1 Temporary Works % |52 (13) 5% 5% 5% 5,486 1,914 7,400
5-2 Direct Construction Cost
(1) Site Clearing ha 6 -1 34400 . 206 206
(@) Stripping o | 31,000 61 1 1,891 341 2,232
(3) Excavation, Common m® | - 84,000 62 11 5,208 924 6,132
(4) Excavation Weathered Rock o | 36,000 100 16 3,600 576 4,176
(5) Embankment, Core m* | 95000 123 20 11,685 1,900 13,585
(6) Embankment Filter m® | 85,000 72 234 6,120 19,890 26,010
(1) Embankment Random m® | 260,000 15 5 3,900 1,300 5,200
{8) Embankmeat Rock m* | 250,000 ‘13 5 3,250 1,250 4,500
(6) Embankment Riprap m® |- 25,000 63 16 1,575 400 1,975
(30) Curtain Grout m 18,000 2,990 430 53,820 7,740 61,560
(11) Biazket Grout m 4500 2,990 430 13,455 1,935 15,390
(12) Miscellanedus 1% 5 5,225 1,823 7,048
L3y Subtowl (LY —+7(12)") 109,729 38,285 148,014
5-3 Subtotal ("5-1"+"5-2") 115,215 40,199 155,414
5.4 Overbead Gost ("5-3"x10%) | % 10% 10% 11,522 L4020 15,542
5-5 Subtotal {*5-37+"5-4") 126,737 44,219 170,956
6 Spillway ' _
6-1 Temporary Works % |sigymos 5% 5% 16,367 5,450 21,817
6-2 Direct Construction Cost : :
(1) Site Clearing ha 6 - 34400 - 206 206
(2) Stripping = | 28,000 61 1 1,708 308 2016 |
(3) Excavation, Common m® | 475,000 " 68 12 32,300 5,700 38,000
(4) Excavation weathered Rock m® | 285,000 107 17 30,495 4,845 35,340
(5) Excavation Rock o | 190,000 246 32| 46,740 6,080 52,820
(6) Backfill m | 21,000 54 13 1,134 273 1,407
{7 Plain Concrete m® | 43,000 1,370 666 58,910 28,638 87,548
(8) Structure Concrete o | 36,000 1,529 972 -§5,044 34,992 90,036
(9 Form work o' | 29000 104 401 - .3,016 | 11,629 14,645
(10) Reinforced Bar ton 3,000 20,691 2,739 62,073 8,217 70,290
(1) Curtain Grout m 6,800 | 2,990 30| 2033 2,924 23,256
(12) Miscellaneous % 5 15,588 5191 = 20,779
(13) __Subtotal ("(1)"+~+"(12)") 327,340 109,003 | - 436,343
6-3 Sublotal ("6-1"+"6-2") 343,707 114,453 | - 458,160
64 Overhead Cost ("6-3"x10%) | % 10% 10% 34,371 11,445 45,816
6-5 Subtotal ("6-3"+"6-4") 378,078 503,976

30

125,898




Table B,Q-11 Construction Cost of Yao Dam & Yot and Yao River Training

@5
Ttem Unit | Quantity Rate Cost  x 1,000Baht Remarks
E.C, LC. F.C, L.C. Total
7 Control House Yard
7-1 Temporary Works % |72 (10)"%5% 5% 5% 1,313 709 2,022
7-2 Direct Construction Cost
() Site Clearing ha 3 -1 34,400 - 103 103
() Siripping o | 15,000 61 1 915 165 1,080
(3) Excavation, Common m® | 144,000 68 12 9,792 1,728 11,520
{4y Excavation Weathered Rock w® | 110,000 107 17 11,770 1,870 13,640
{5) Backdill o’ 2,000 54 13 108 26 134
(6) Plain Concrete w’ 1,500 1,370 666 2,055 999 3,054
() Form work m? 3,500 104 401 364 1,404 1,768
(8) Control House o 900 - 8,000 . 7,200 7,200
(%) Miscellaneous % 5 1,250 675 1,925
(1) Subtotal ("(1)"+~+"(3)") 26,254 14,170 | 40424
7-3 Subtota} (*7-1"+"7-2" 27,567 14,879 42,446
74 Overhead Cost ("7-3"x10%) | % 10% 10%.- 2,757 1,488 4,245
7-5 Subtotal ("7-3"+"7-4") 30,324 16,367 46,691
£ Yot River Training . _
8-1 Temporary Works % [s2ms] 5% 5% 3,909 758 4,667
8-2 Direct Construction Cost _ _
(1) Site Clearing ha | 13 -1 34,400 - 447 447
(2) Excavation, Common ‘m* | 729,000 61 7 44,469 5,103 49,572
(3) Excavation, Weathersd Rock w® | 2380007 = 100 16 23,800 3,808 27,608
(4) Plain Concrete m’ 4,000 1,393 670 5,572 2,680 - 8,252
(5) Form work n’ 6,000 104 401 624 2,406 3,030
(6) Miscellaneous % 5 ' - 3,723 722 4,445
M Subtotal ("(1)"+~+"(6)") 78,188 15166 | - 93,354
83 Subtotal ("8-1"+"8-2") 82,097 15,524 98,021
8-4 Overhead Cost ("8-3"x10%) | % 10% 10% 8,210 1,592 9,802
8-5 Subtotal ("8-3"+"8-4") 90,307 17,516 107,823
9 Flood Protection Dike
9.1 Temporary Works % w2Ers®| | 5% 5% 4,167 1,343 5,510
9-2 Direct Coustruction Cost '
(1) Site Clearing ha 31 -| 34400 - 1,066 1,066
(2) Stripping m | 156,000 53 6 8,268 936 9,204
{3 Fill m® | 578,000 123 20 71,094 11,560 82,654
' (4) Sodding ha 37 - | 325,000 - 12,025 12,025
(5) Miscelianeous % 5 3,968 1,27% 5,247
{6) . Subtotal ("(1)"+~+"(5)" 83,330 26,866 110,196
9-3 Subtotal ("9-174"9-2" 874971 28209 115,706
94 Overbead Cost ("9-3"x10%) | % 10% 10% 8,750 2,821 11,571
9-5 Subtotal ("9-3"+"9-4%) 96,247 31,030 w2
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Table B,Q-11 Coustruction Cost of Yao Dam & Yot and Yao River Training

32

(5/5)
Item Upit | Quantity Rate Cost % 1,000Baht Remarks
F.C, L.C, F.C. L.C. Total
10 River Improvement .
10-1 Temporary Works % Mozqsyxsd 5% 5% 8,468 11,956 20,424
10-2 Direct Construction Cost
(1) Site Clearing ha 107 -| 34,400 - 3,681 3,681
(2) $tripping m® | 534,000 53 6 28,302 3,204 31,506
(3) River Channel Excavation m® | 646,000 62 11 40,052 7,106 47,158
(@) Fill m® | 1,082,000 48 6 51,936 6,492 58,428
{5) Gabion Mattress m® | 178,000 - 775 - 137,950 137,950
(6) Approach Step No. 58 25,000 25,000 1,450 1,450 2,900
7y Drainage Slice No. 54 -1 . 50,000 - 2,700 2,700
(8) Consolidation 5ill No. 8| 1,700,000 | 1,700,000 13,600 13,600 27,200
(9) Ground Sill No. 5| 250,000 | 250,000 1,250 1,250 2,500
(105 Road Bridge L = 85 m. No. 4| 2,066,000 4,820,000 8,264 19,280 27,544
(11) Road Bridge L= 60 m. No. 1| n4ss000| 3402000 1458 | - 3402 4,860
(12) Road Bridge L= 50 m. No. 31 1215000 | 2,835,000 3,645 8,505 12,150
(13) Road Bridge L = 40 m. No. 61 972,000 | 2268000 5,832 13,608 19,440
(14) Acoess Road o 11,000 500 500 5,500 5,500 11,000
(15) Miscellaneous % 5 8,064 11,386 19,450
(16) _ Subtota] ("(1)"+~+"(15)") ' 169,353 239,114 | - - 408,467
10-3 Subtotal ("10-1"+"10-2" 177,821 251,070 428,891
10-4 Overhead Cost ("10-3"x10%) | % 10% 10% 17,782 25,107 42,889
10-5 Subtotal ("10-3"+"10-4"%) 195,603 276,177 471,780
11 Sub-Total ("1"+—+"10") 1,175,000 | 630,000 | 1,805,000
12 Taxes ("11"x7%) 7% 7% 7% 82,000 | 44,000 126,000
13 Total Cost ("11"+"12%) ' 1,257,000 674,000 | 1,931,000 | x 1,000Baht
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