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8. Highway 4/406 Short Cut Route (NC-5)

8.1 Natural Conditiohs and Land Use.

The project locates in the southern part of Route 4 between Hat

Yai Airport and Route 406. There are two sections in the project:
the first section connecting Hat Yai Alrport with Route 4; and the
second section connectlng Route 4 and 406 in a shorter dlstance.

The-flrst Sect;on is on plateau with almost flatland at about-zo
meter height from sea level. The second section is located at the
foot of mountains in flat and rolling terrain at 40 - 100 meter

height from sea level. The section detours the mountaln along the

boundary of national park.

The,flrst section 1s_surrounded mostly by grass land and - shrub
forest. ‘About half of the second section is covered mostly with
rubber plantation and coconut orthard with some intervals of grass
and shrub forest. The remaining half. is mostly surrounded by grass
land and shrub forest.

Hat Yai Airport Route 4
- Route 406 - Route 406
Residential 2 % - %
Rubber Plantation: _ - ' ' 42 %
coconut Orchard _ - 8 %
Grass Land 52 % 32 %
Shrub Forest 46 % 18 %
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It is estimated that the first section needs removal of about 20
houses just off the airport and that the second section needs

removal of about 10 houses in the vicinity of Route 4. Land price

varies from place to place in the range of B12,000 - 50,000 per rai
for the first cectlon and B20,000 - 100, 000 per rai for the second
section.

8.2 Bocio~Economic Conditions

NC~5 road runs cross the amphoe boundary of Hat Yai and Rafta Phum.

Both belong to Changwat Songkhla. First section locates in Amphoe
Hat Yai while the second section starts in Amphoe Hat Yal and ends
in Amphoe Ratta Phum. : :

Total populatlon of amphoe Hat Yal and Ratta ‘Phum was 330 500
persons in 1989. Amphoe Hat Yai showed a population growth rate of
2.2 % per annum during the period 1979 - 1989. Amphoe Rata Phum,
however, showed negative growth rate of -1.4 % in the same period
as shown in Table 8.2.1. . :
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Table 8.2.1 POPULATION IN NC-5 CORRIDOR.

A, Muang Hat Yai A. Ratta Phum
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Area (km2) S _ : 600 . . .1,029
‘Total Pop. (1989) o _ 276,000 - . 54,500
Pop. Density (per./km2) 418 53
Pop. Growth rate (% per annum) _
1979~89 . B 2.24 . =1.44
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‘In Hat Yai, there are 389 shops/factories and their average
employment reaches 26 persons, the size being greater than that of
the other project areas. S

Most of the people engages in agrlculture, acoountlng for 70 80%,

followed by service sector of 10% and the others of 8%. Hat Yal has
higher share of employment in. manufacturing sector.

8.3 Traffic Conditions:

The project comprises two @ sections of new - construction- as

‘illustrated in Fig. 8.1.1: the first link for connecting Hat Yai
Airport with Route '4; and the second link for connectlng Route 4 .

with Route 406 in a shorter distance,; The ex1st1ng ‘Route 4135 is
of F3 standard with = asphalt. concrote surface of 6 meter
carriagewvay, Route 4 in the pro;ect area ‘is of P3 standard with
asphalt concrete surface of 6 meter carrlaqeway. ‘and .Route 406 in

the project area is of S3 standard with single surface treatment

of 5 meter carriageway. Traffic volume in 1989 was 3,783 AADT on
Route 413%, 2,247 AADT on Route 4, and 1,635 AADT on Route 406.
Traffic volume on Route 4135 far exceeds the deSLgn trafflc

capacity.

The road51de oD survey carried. out ‘onn Route 4 in the project erea
indicated that 26 % of trucks carried manufactured products, 19 %
construction materials and’ rubber,'and 10 % fish, aAs to trip

purposes of passengers, 67 % of cars was for work and bus1ness trip

and 30 % for private purpose trip.

The future traffic volume on the second 11nk connectlng Route 4 and

Route 406 was estimated, as shown in Flg 8.3.1, at 3,500 AADT in
1996, 4,800 AADT in 2001 and 5,900 AADT in 2006, The future traffic
volume on the first link was. estlmated at 1,400 AADT in 1996, 1,900
AADT in. 2001, and 2,300 AADT in 2006 on the assumptlons that
airport related trafflc would be distributed betweén Sonokhla and.

Satun provinces based on the number of population of each provmnce
and that the present percentage share of airport related traffic

on Route 406 would be applled to the future share on the second

iink.
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i Year 1 1996

iYear : 2001
! Year : 2006 !

- Nots; Aversge of ADTs on Route 406 is 3,100 in 1990.

'Fig. 8.3.1  TRAFFIC VOLUME ON NC-5



8.4 Project Evaluation

© The EIRR was calculated at 52.3 % though it was 63.8 % in the pre-.
feasibility study. The highway sections studied this time are
consisted of two sections of %“S2% standard: (1) a short cocut
connection between Route 4 and 406 over a distance of 17.3
kilometers; and (2) an airport connection to Route 4 over a
distance of 6.8 kllometers, while only the former section of rg3
standard was designed in the pre-feasibility study. More disaster
prevention mneasures including earth work and structures were
introduced - this time based on road inventory and field
reconnaissance surveys. The project is judged viable.

The short cut route between Route 4 and 406 lies along the foot of
the mountain which has been designated as national park and comes
across with many small rivers. Small effécts on environment is
envisaged in terms of encroachment on ecology and erosion and
siltation., Attention was paid to protect the. hlghway from natural
disasters, mud and debris flow in particular. . :



8.5 Engineering study
1) Summary

The first section connectlng Hat Yai alrport to Route 4 passes on

flat open forest terrain in a stralght line; while the second_
section connecting Route 4 with Route 406 passes through hilly

terrain along the foot of the mountain with some moderate
horizontal curves and straight lines at a max1mum gradient of 5.9

%.

The embankment height of the second section is planned to he 2 0
m in minimum (2.5 m on average) in order to install sufficient
drainage facilities and keep enough height for bridges not to
disturb river water flow in rainy season.

Twelve new bridges,
bridges", are proposed in the second section to pass many small

rivers. Drainage facilities are especially important in this
section. ' '

Pavement structure comprises surface course of 7.5 cm, base course

of 15 cm and subbase course of 20 cm, 42.5 ¢m in total.

One intersection with Route 4 in the first sectaen and two

intersections with Route 4 and Route 406 in the second sectlon are:

planned to be 81gnallzed
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Cross Section {(m)
Surface Type
Bridge: New

NC-5 Description

Changwat ¢ Songkhla - B
Name or Location : Rt. 4/406 Sheort Cut Route
Road Class : 82

2.26 + 6.5 + 2.25 (6.0:PWD)
SA / ASC / SA -
12 sites, 290 m

Removal : 2 sites, 14 m (PWD)
Length: Total : 29.6 km '
Without Work : 5.5 knm
New _ : 22.0 km
‘Reconstruction : 2.1 km (PWD)
AADT ('96/'01/'06) : 3,500 / 4, 800 / 5,900

.--_.--._..—_-._....-.n_m..._—-.__-..__.w—._.—--—-...—-..._-.._——...._-——_..-.—_——...—-.—--..——.-.._-...-w

Financial Cost 285.3 million baht. (in 1990 price)

NPV ' : 1,146 million baht (12%. dlscount rate)
B/C : 8.0 (12% discount rate) .
EIRR : 52.3 %

including two "removal and . reconstruction

2) Design Standard and Conditions
{1) Design Criteria

"Road Class
Design Speed

2
.
-
.

83 _
55 = 90 km/h

Geometric Design Criteria-

90

Minimum Radius of - 280
Curvature (m) ' :

" Minimum Stopplng Slght 150
Distance (m) ' '
Maximum Gradient (%) : 6
Minimum Gradient for 0.3

Drainage (%)
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80 70 55
220 160 90
120 100 70
7 7 8
0.3 0.3 0.3

(2} Pavement Design Conditions

Design CBR
Design Method
Design Period

: é%
: AASHTO
1 7 years

(3) Drainage Design Conditions

Rainfall Intensity

Return Period

: Rainfall Intensity Duration
Ccurve at Songkhla Observatory

": culvert-—---=--10 years

: Minor Bridge--~-20 years
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Typical Cross Section
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4)

Pavement Design

New Road

e m e s s e e e et e e R ot o s s 2 i e e . _.._..n....-'...., _____ L
- Design . Cumulative No.. Thickness of
CBR ©Of of ESA W18 x 10 Pavement Structure
Subgrade (7 years) {cm) :
- Surface 7.5
6.0 1,686 Base 15
. Subbase 20 i
i
11000
2250 6500 ' | 2250
2050 200 200 2050
e —
e m———————— _\
SUBGRADE

SOIL AGGREGATE SHOULDER

ASPHALT CONCRETE (T=75cm)

SOIL AGGREGATE SUBBASE
' {T=20cm)

CRUSH STONE BASE (T={5cm)



B.6 COnstructipn Ccost
. Table 8.5.1 CONSTRUCTION COST

1) CONSTRUCTION QUARTITIES AND COSTS

(Project NC -5 Length = 24,100 Xm)
(Improved Length 24.100 Km)

2) MAINTENANCE COST

Financial £ 1 € t  Residual v | ~Project Road No, NC -5 Na= 9,300 Baht/Km/year
inancia . inancia conomic cos esidual Value isti = .
1TEM Unit Unit Cost Quantity Total cogte--rese--o--n--nue R e e R DLl ' (Existing Road) Length sz ; éég Km
Baht . . . 1000 Baht % 1000 Baht % 1000 Baht :
EARTH WoRK - . . A T - ST ey T e _ o ‘ taterite Surface -
Ciearing & Grubbing SH 1 736,362 | .T36 . - . : . : R R B R R R R R B S E R R SR R R AR R R AR T R R I EEE i
Roadway Excavatlon(class1fled} CU.M 85 - 98 642 . 8,385 - .. ‘ S - 2 ' L Existing |
Embankment{Borrowed Material) UM 100 775,871 77,587 _ _ S £ - Nyt S
Slope Protectlon(strlpe Sodding) - $4.M & 247,887 1,487 - Co - - - . Condition Factor
(S} ‘n ) ) 3 Su‘z 503 15 48? 7 74? : ==a mms '““:".:.‘.:‘:‘—::.::‘-'—"-——"--'-—-'"——--' TESETTEANTTRIAS
(Shot Concrete sa.f 500 15,481 7LTA1 T e and1kn o sz
(Concrete Block) = S0.M 450 - 20,070  9.032 ' A.D.7 - Al 101-150 0.13
sand Mat {t=0,5m) 50.# 100 4,500 &S0 2 Width Of Embankment . A3 6.0m 0.00
Excavate Existing : ’ i ] {Surface & Shoulder)
Thickness Over 10cm {2Lay) 50.# 14 0 0 3. R-0-W MWidth. Bl L ¥m 0.00
SUB TYOTAL 105,417 . 87,496 78,747 4 Traffic Service Operation B2 0 -3 % - 0.05
) . Topography :
SUBBASE AND BASE 83 50 :
ARD B2 . 5. brainage Topography B3 0-3% 0.00
Subbase{3oil Aggresate) CU.M 190 57,120 10,853 . . . . N "
Base Coarses(Crush Stone) CU.H 295 24,633 ?:267 : 6. - Bridge Quantity (m/Km) B4 1~20 0.02
Shoulder(Soil Aggregate) CU.M 190 15,708 2,985 7 NO. Of Lanes -2
suB  ToTAL 21, 104 17,516 8,758 == e ssmmmssommsuzegan meormmmmmoes -
SURFACE ; S 83 .50 ' Ks (Existing)= 140.7(A1+A3)+0.3(B1+B24B3+84) = 1.112
g:gg:{::g ggéﬁeczgit gg:a 1; 164‘?23 . 2'133 _ , Maintenance cost + Overhead = KS * Km * Ha * 1.28 = 15,382 Baht/Km/year
Asphalt concrete Surfacing cU.M 1,900 11,603 22,046 ’ Total Cost (Fmancfal) = Length *{Baht/Km/year)= 32,148 Baht/year
SUB  TOTAL 24,184 20,070 10,035 (Econemic ) = = 26,683 paht/fyear
STRUCTURES(Equivalent) _ . . ' 83 50 '
RC Pipe Culvert( D= 600 m) M 1,300 1,337 1,738 .
(hawh % pmo o m -
E 321200 g; : 3:g75 422 1'253 ! ) © . Project Road No, NG -5 Na= 8,200 Baht/Km/year
{ b=1500 m) H 4,400 124 546 _ (Proposed Road) K= 1.001
{ D=700m*2) M 1,540 8 : 12 : ) : Length = 24.100 Km
St I B R |
(1-2. .10 m) M . i ; : . .
eveiom =900 316 | - | e emcesssmasamsarmasmmmse samme ki nms e e e mme s e sm e
Galdoiow W a0 a1 dos B ' Proposed Road (1996)  (2001) (2006)
RC Bridge Wideing SQ.H 9,600 0 ' FTews . -0 mmmemmrmmmsssemssssssssoscossoosossees
RC 8ridge (W=12.0 . m) M 756,800 250 19,200 Condition Factor  Factor Factor
gc Bridgﬁ . 0f(g=15.0 m} M ;%g,ggg ?g 2,883 i R ISECNSNEEA O EATOMS OSSN NsSEEooRESCCECfSSTESSSUSSSE=sTESCoNSsSossIEEssEsoa
earing Uni ridge Ls . . ' ' 1. f ac "~ AC . . .6
Remove Of Existing Bridge $0.1 3,000 67 20 L 2 ga;gigzelaa gegype §; 4A o g gg g 23' g gg
Rt T 5. >:000 Bog 8 s 137 3, AD.T X3 3,500 1.4 1.76° 2.2%
B TOIAL _ ' ‘ ‘ 4. service Life (year) X6 NEW 0.00 0.00 0.00
INTERSECTICH . : 90 o S0 5. Pavement Width (m) X5 6 m 0.19  0.19  §.19
;-;ngersection (Signal)i ts ng,ggg 3 ) 2,408 o 6. R-0-H Width (m) Y1 50 m 0.05  0.95 - 0.05
-Intersection (Unsignal} s . 7. Shoutder, Access  Medi Y 2.00 a. 0. .
________ LSRR SR . O . 1 Mt qy o e e 9.0 005 0.0
TOTAL (a) 190,130 157,976 1% 851 8. Traffic Service Operation Y3 0-3% . 0.00  0.00 0.00
. Topography .
Miscellaneous Works 1{a)*7%) Ls 1 13,309 ' 11,058 . 8,040 9. Drainage Topography ¥h 0-37% 0.00 0.00 ©0.00
------------------------------------------------ R SRR bbbt bbb ieiuitoieh el uiehinhe bkt e 10. Bridge Quantity (m/Km) Y5 12 0.0 0.00 © 0.00
CONTRACT AMOUNT (b) 203,439 _ 169,035 122,890 11. ND. Of Lanes 2 .
PHYSICAL CORVIMGERCIES {(b)*10% (e} s 1 20,344 16,903 12,289 T i o ' o maTERsARmmsees
ENGINEERING & SUPERVISION Ls 1 22,318 & 19,022, 0 0 Ka, = PO SOXUKZEXSIXEINGH14Y2N34Y40YS)= 1.965 2.275 2.520
[{(b)+(c))I*10%] (d) . _ o . Maintenance cost + Overhead= Ka * Km * Na * 1.28 = 20,645 23,902 26,476 Baht/Kmfyear
LAND ACQUISITION & COMPEHSATION ‘ : ' o ' Totat Cost (Financial) = Length *(Baht/Km/year)= 497,551 Baht/year
Land Acquisition (Average) Q.M 26 1,169,460 30,757 100 30,757 . 100 30,757 (19963 .~ {Economic } ‘= o _ = 412,967 Baht/year
Conpensation Ls" 8,400,000 v 8400 00 8,400 100 - 8400 : Total Cost (Financial). = ADT(4,B00 CAR/DAY) = 576,045 Baht/year
________________ I LR L3R : (2003) (Economic ) = = 478,117 Baht/year
PRO R 285,319 264,116 i7 - Total Cost (Flnanclai) = ADT(5,900 CAR/DAY)} = 638,081 Baht/year
JETT €OST  [{bd+(cr+(di+len . k L _ 4,336 (2006) . (Economic > = - 5291607 Baht/year
AVERAGE COST PER K# ) 11,839 o : o o : ) ’ ) .
PR e S P R e SESz===== Z=zfzs=Ta I e Y ] : . -—---.._ . Oyer[ay _COSt (2004) = = 18‘878'9?6 Baht



4) ECONOMIC EVALUATION
3) CONSTRUCTION SCHEDULE _ .
Cost and Benefit Ftows.of the Project

Project NC-5
Project; KC-5

(Two Section)
{unit ; 1000 Baht}

year amd i First Year - Second Year ) Third Year . ] C ) :
MOMER  Jemmmem o m oo ommmee e m e s mm e e T SE e seamessesssaasasseos Year Conct- Mainte- Total vac Time Balance . Sensi.
Work ltems ' 123 4567 891WH12 12345678 91011212345 6789011 ruction nance  Cost  Saving  Saving . Analysis
___________________________________________________________________________________________________ ~ Cost gost Benefit= 0.8
----- T R R | S R R R R R R N SR m R nemesesm e mm e e ) Costs 1.2
Land Acquisition =z=zzgooaz :
1991 Q0 0 0 0 0 0 [¢]
r woSmopoas . . 1992 0 0 0 . 0 0 0 0
Preparatory Works 1993 102,258 0 109,258 0 0 (109,258 - 131169
: ] ) ’ 1994 75,909 0 75,909 .0 0 (75,909 -91091
Earth Works ss==ssssssassasmssIoTsmmisssasmEsses : : 1995 58,950 - 0 58,950 0 S0 (58.950) . -70740.
) 1996 0 386 386 103,568 50,099 153,281 122470
Pavement Works I . S=zzam==s==SESo=== 1997 X 0 386 386 105,769 ) 8[0,885 190,268 152060
. 1998 0 386 386 107,970 119,671 227,255 : 18164%
Bridge Works | =s===scssees e mmsemecemssceces . . 1999 0 386 386 110,171 154,457 264,242 211239
""""""""""" 2000 0 285 386 112,372 189,243 301,229 260828
) . o L 2000 . 0 451 451 114,573 224,029 338,151 270340°
. Miscetlaneous Works Sommm=snoooosss =zzooz=zs ==zg=sz== 2002 0 451 451 109,441 275,226 384,216 307192 -
: 2003 i] 454 £51 104,309 326,423 . 430,284 . 344045
Clearing -Up N T 2004 0 19,330 19,330 99,178 377,621 457,468 358242
2005 0 451 451 94,046 428,818 522,412 L17TLY
________________ A S O SR 2006 ! 503 503 . 88,914 . -4B0,015 . 568,426 454540
T 0 == == mEEs= = mEERSSESSRass 2007 0 503 503 88,914 480,015 568,426 454540
Percentage Of . ) : ‘ 2008 0 503 503 88,914 480,015 568,426 454540
Disbursement (%) 40 % 7% 23 % 2009 0 503 503 88,914 480,015 568,426 454540
S R - S tmmmmesmmae i smEmEeicwEmEmm—mes o . 2010 0 503 503 88,914 480,015 568,426 454540
Total 244,116 25,582 269,698 1,505,967 4,630,547 5,866 816 4585573
iRR = 52.26% 41.42%
NPV (i;12%) = 1,146,167
B/C (3;12%4) = 7.95



8.7 Drawings

Drawing

SHEET NO.

LIST OF DRAWINGS

Plan and Profile -

Plan of Intersection

() Reinforded‘Cdndrete.Slab'Bridge .

(B) Bridge for Khlong Pon
Box Culvert

Pipe Culvert

ABBREVIATION AND SYMBOLS FOR PROFILE AND PLAN

o : Alignment of Propcsed Route

Proposed Bridge

)
|

D ' : Proposed Box Culvert

High Water Level

E ‘
z
=

AL L 1 : Water Level
No. _ _ : Number
R ' . : Radlus of Curvature
L : : Length of Curve
BR.RC.5P.SL L : Reinforced Concrete Bridge

(Bridge Length)

BR.PC.GRDR L : Prestressed Concrete Bridge
: ' (Bridge Length) -

BR.ST.SP.TR L

.

Steel Bridge (Bridge Length)

RC-Bm - nxXxaxbhbxi : Box Culvert -
{No. of Locations -~ No. of Cells
X Clear Span x Depth x Length)
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List of Bridge

| LIST OF BRIDGES (Nc stz) B

Station Materials Structural ‘Width . . ' ' Span -and Length ' ' Remarks - (Fig.)
System {a+btctdteim) - o o {m) '
6+180 RC SP.S8L 0.3+0.7+11.0}0.7+0.3—12.0_ 5*10.0~50f0 " New construction ) . {A)
134690 RC - SP.SL 0.3+0.7+11.040.7+0,3=12.0  1%10.0=10.0 " New copstruction = (A)
{(0.2+0.3+4.0+0, 3+0 Z 5 0) {1%7.0=7.0) . Removal of existing bridge
15+000  RC SP.SL 0.3+40.7+11.040.7+0.3=12.0 ~ 3%10,0=30.0 - - New. ¢onstruction o (a)
' ' (0.240.3+3.540. 3+0 2=4. 5) (1#7.0=7.0) - o Removal of existing bridge
19+290 PC/RC SP.SL 0.340.7+11,040.740 3 12.0 1*10 0+2*20 0+5%10.0=100.0 New construction {B)
Kh. Pom
21+950 RC SP.SL 0.3+0 7+11 0+0.740. 3 =12.0 1%10.,0= 10 , 0 New Constructlon {A)
22+790 RC SP.SL 0.340.7+11,0+0.7+0.3=12.0 1¥10.0=10.0 New constructloﬁ {A)
234850 RC SP.5L 0.340.7+11.,0+0.7+40.,.3=12.0 1%¥10,0=10.0 New: construction {a)
24+750 RC SP.SL 0.340.7411.0+0 7+0.3—12 0 1%¥10.0=10.0 New ¢onstruction (A)
254870 RC SP.SL 0.3+0.7+11.0+0. 7+0. 3= 12.0 1%10,0=10.0 . New construction {a)
264450 RC 5P.SL 0.3+0 7+11 0+O 7+0 3= 12 0 1*10 0 10.0 New constructjon (A)
28+180 RC SP.SL 0.340 7+11 0+0 740.3=12,0 3%10. O 30.0 'Néw constriuction (A)
29+200 RC SP.SL 0.340.7+11.0+0 7+O.3:12 0 1¥10.0=10.0 | New construcﬁlon (A)

EC SN DT TE TS R I L NN N L R R N R S R R R N I N L T N S S N S T T N I T S D N R N T S N R T N N T R S L N S N N T S S T N AR N R T R SN IR o m I = s =T

Note: (1} Materlals _ ‘
" "RC: REIDfOICed Concrete Brldge.
PC: Prestressed Concrete Brldge
(2) Btructural System
SP.SL: Simply Supported Slab
(3) Width and length in parentheses on :
lower column shows the existing conditions.



List of Culvert

LIST OF BOX AND PIPE CULVERT

—

CULVERT SIZE  (m CULVERT LENGTH
CULVERT : 0. of . {m)
STATION PIPE BOX ]
TYPE }— : LOCATIONS EXTENDED | NEW
NO. of ROW x [ NO. of CELLS EXISTING | CONST-~ . | CONST-
DIAMETER ) (CLEAR SPAN RUCTION | RUCTION
x DEPTH) _ o
0+000~3+500 | - Pipe 1x(1.20 o _ 1 23.0 .
3+800 Box B 1(1.80x1.80) 1 170
3+550-4+000 Pipe 1x®1.00 |- 2 25.0
4+300. .| Box o 1(1.80x1.80) 1 14.0.
41000~4+800 Pipe 1x(1.00 3 18.0
54100 Box 1(1.80x1.80) 1 22.0
1+800-5+¢556 | Pipe 1x(®1.00 i 21.0 -
_ Pipe 1x00.80 | 1 97,9
54800 Box B 1(2.40x2.40) 1 23.0
5+550-6+100 Pipe 1x0.80 | | 23.0
o Pipe - 1x(0.60 i 23.0
6+100-6+300 | Pipe 1x0O0.80 4 19,0
12+250-144250 { Pipe | . 1x(>0.60 7 _ 16.0
124850 Pipe 1x(>0.80 1 8.0 4.0 o
13+200 Pipe 2x(0.70 i 7.0 4.0
134550 Pipe 2x©0.70 1 1.0 4.0 _
14+250-164550 | Pipe 1x(0.60 1 : 21.0
164550-17+550 | Pipe 1x©L.50 2 3o -
, Pipe 1x(O1.26 S 1 L6
16+750 Box _ 2(2.40x2.40) 1 22.0
174050 _Box ' 2(1.80x1.80) 1 . 36.0
17+050-174850 Pipe 1x(O1.50 , 2 310
174850-18+150 [ Pipe xO1.40 2 12.0.
18+150~19+250 Pipe k0. 80 E 5 3.0
184520 Box 1(1.80x1.80) 1 32.0
184850 Box _ 2(2.40x2.40) 1 28.0
194250-19+550 | Pipe 1x(0. 60 2 21.0
10+550-204450 | Pipe 1xO1.00 1 23.0 -
Pipe xeo.8 - 3 -23.0
19+950 Box ' [ 1(1.80x1.80) 1 15.0
20+450-26+750 | Pipe 1x©L. 00 o i 160
204680 Box R 1(2.10x2.10) |- i 15.0
204750-214050 1 Pipe x1.08 1 16.0
20+780 Box - o 1aaex2.0) | 1 15.0
214050-224150 { Pipe 1060 | B 23.0 |-
224150-23+150 | Pipe 1x(0. 80 ] . 23.0
23+150-23+450 t  Pipe 1x0.60 | . 1. 17,0
23+350 Box 1(1.80x1.80) 1 14.0
23+450-24+450 | Pipe 1x®0. 60 .5 19.0.
24+450-254250 | DPipe 1x(0.60 4 17.0
25+250-25+750 |  Pipe 1x®0. 60 4 19.0
254600 Box [ 1(1.80%1.80) 1 17.0
25+750-26+200 | Pipe 1XO0.60 ' 3 150
26+200-27+150 Pipe 1x00. 60 ] 15.0
27+150-28+850 | Pipe 1x©0. 80 | 19.0
Pipe 1x(0.60 5 18.0°
28+850-204650 |  Pipe | 1x(0.60 4 -18.0-
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