Table 7 -1  GIRDER STRESS AND DEFLECTION
BRIDGE w C kN"m) | seetion (erape | max DEFL
350) STRESS [{LL + 1) 7
NON COMP COMP : _ _
. (MPa) | (mm)
TAIENA 574 1163 910 x 304 x 182 16
224 kg UB
927 x 308 x 201 26
A
GOBIND 805 1436 269 kg UB _
UNGONGO 805 1436 u 201 26
350 x 16
HIA 1100 x 12
RU 1518 1400 350 x40 193 34
927 x 308 x
KAPURI 756 926 269 kg UB 164 19
-3839 -3473 500 x 28/14 182 '
LAKEKAMY 2078 2730 1800 x 14 166 53
600 x_36/16
3839 ~3473 n 182
TAURI 53
2078 2730 166
MAKARA 756 926 927 x 308 x
289 kg UB 164 16
SAPPAHARD 756 926 n 164 16
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Table 7 -2  PRINCIPAL FEATURES OF SUBSTRUCTURE
—m
SUPERSTRUCTURE PILE DETAILS HEADSTOCK
SPAN (m) WEBTH (m} N xDxT L {m} b {m) 1{m} L B H
| : (m)
Taiena 17.0 9.2 6/500 x 14 26.3 1.2 2 & 3.270 g,2 2.5 1.92%
1.825%
——
Agobino 20.0 9.2 6/500 x 14 19.2 1.2 28 3.270 9.2 2.5 1.92%
ingongo 20.0 9.2 6/500 x 14 ?8.5 1.2 28 3.210 9.79 2.% 2.12%
2.025
Miaru 3Ix 30 5.3 6/600 x 14 26.0 1.5 261,650 5.3 3.0 2.975
4/800 x 12 38.8 2.0 3.3 5.3 3 1.4
Kapuri 3 x21.5 5.0 6/500 x 14 22.3 1.5 2@ 1.650 5.3 3.0 2.125
4/800 x 12 36.1 2.0 3.3 5.3 3.5 4
Lakekams 37 + 46 & 37 5.3 6/800 x 12 6 x9.3 1.6 28 1.65 5.3 3.5 4.03%
6 x 5.3
471000 x 12 13.5 2.0 2.7 $.3 4.0 1.4
Tauri 37 + 46 + 37 5.3 6/800 x 12 6 x 5.4 1.6 26 1.65 5.3 3.5 4.035
6 x6.9
4/1000 x 12 13.5 2.0 2.7 5.3 4.0 1.4
Makara 2 x 20 5.3 6/500 x 14 29.4 1.5 2@ 1.65 5.3 3.0 2.125
47800 % 12 34.6 2.0 3.3 5.3 3 1.4
Sappaharo 2x20 5.3 6/500 x 14 & x 32.1 1.5 2 8 1.650 5.3 3.0 2.53
6 x 27.9 3.76
4/800 x 12 41.7 2.0 3.3 5.3 3.5 1.4
-
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Table 7 -3 PILE LOADS AND STRESSES
PILE._SECTION TOTAL LOAD ON PILE GROUP ' : L0ADS (ko w) | PILECIIJH; !Sif}éfgm EI\_IEE
; . + EQ- CAPA 3
No.iDia [ T (L (kN) DEAD + DEAD * 50 , : DEFL,
(mom) ()| (m) [DEAD DEAD4T44|  EQ T44{V) |V (cOMP)| V (TENS] M (MPa) _{(MP) lmmy
TATEHA 6 500 | 14 (26.3 | 566 1008 1087 170 920 350 155 2.300 104 51
AGOBINO 6 500 | 14 [19.2 | 666 1121 1188 190 1140 570 168 2.850 122 65
UNGONGO 6 500 | 14 |29.5 | G666 1121 1188 190 1140 570". 168 2.850 122 65
MIARD 6 600 | 14 |26.0 | 546 1017 | 1050 170 900 350 304 2.250 117 70
4 800 | 12 (38.8 (1742 2389 800 600 1900 1020 1354 4,750 R.C 121
KAPURI ) 500 | 14 [22.3 { 378 836 900 149 700 275 193 1,750 109 90
) 4 800 1 12 |36.1 {1406 2113 710 530 1400 700 | 1004 3,500 R.C. 7%
Wkeram | 6 | 800 | 12 | 9.3 2070 2510 | 1044 425 1508 710 154 375 | Rc. | 26 Table 7--4  REACTION AND BEARING TYPE
4 000 | 12 |13.5 2850‘ 3770 1760 950 4500 3600 3875 11,250 R.C. 145
TAURI 6 800 12 g.g 2070 2540 1044 425 1500 710 154 3.750 R.C. 26
4 1000 12 J13.5 [2850 3770 1760 950 4500 3000 3875 11,250 R.C. 145 - . -
i
: Reaction. (kpN? } i
MAKARA i
5 S0 | 14 [29.4 | 378 816 900 140 700 275 193 1,750 109 90 Orag Load Uive Loagd | Total Bearing Type © Remarks
4 800 § 12 {34.6 1406 2113 710 530 1400 700 1004 3,500 R.C. 79 : : (kKN -
SAPPAHARG, 6 | 500 | 14 [32.1 § 378 836 900 140 700 275 193 1.750 109 90 Taiena External 121 : 381 502 BP-B103 (Fix)
27.9 Creek internat 132 | 357 489 BP-8104 (Mov}
4 800 | 12 141.7 1406 2113 710 530 1400 700 1G04 3.500 R.C. 79 i
Agobino External 147 i 393 540 "
Creek Internal 164 i 369 533 "
Yngongo External 147 ] 383 540 "
Creek Internal 164 I 369 533 " |
Hiaru External 182 246 428 BP-B101 (Fix)
River internal 182 223 405 BP-B102 (Mav)
Kapuri External 126 234 360 ¥
River Internal 126 212 338 ’ "
Lakekamu Abutment 347 365 712 BP-B104 (Mov) Mov on abutment
River pier 1165 737 1902 BP-B117 {Fix) Fix on pier
|-
Tauri Abutment 347 365 712 " "
River Pier 1165 3 1802 » u
Hakara External 126 234 360 BP-B101 (Fix)
River Internal 1726 212 338 BP-B101 (Mov)
] Sappaharo External 126 234 360 "
River Internal 126 212 338 "
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DRILLING LOG LOCATION: MIARU RIVER HOLE NO.B- 6 DRILLING LOG LOCATION: HIARU RIVER HOLE NO.B T
GROUND ELEVATION  4.30' m DEPTH :20,00 m GROUND ELEVATION : 4,30 m  DEPTH : 40.00 m
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DRILLING LOG LOCATION: KAPURI RIVER HOLE NO.B 9 ' DRILLING LOG LOCATION: KAPURY RIVER HOLE NO.B 10
.GROUND ELEVATION : 0.20 m DEPTH 120.00 m GROURD ELEVATION : 0,20 m DEPTH 150.00 m
(2] : : y . g 2 u s ) . *
§ f’* g 106 erassz- lgyy, [FENETRATION  TEST § JUDOMENT ON LIQUEFACTION g g g E 10G¢ |crassi- {guy [FENETRATION TEST % JUDOMENT ON LIQUEFACTION
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, - \ ;
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o1 o] clay 73] 3730]8 437 | Lo . W Clay 3/30)e 3of | Lo
R - 1.5 4. N R
== .70 .
BEllcy :
2.4 clay 3R L2 2 ] Pest 3‘_—{ 30 493 4
8/30 AR 4 . xr {0/30 2. %
Clayoy 1 : , 3.5)-3.3 3 X 2] /
sand 3/39 1 zo & 4 ] /30 Ve ?t{ 50
_ 0 - ] silty | \ .
I /0. /34& 4 . tand .
i 20730 3£ | so
13/30 I\» 2 L9 P i 2420 o2
. 13730 l L84 | o
13/30]_[§ ' ' 187 ’ . 003/
-10.0 - 12/30{ | L34 te
Silty - ' "] \
sand . —n - 1
12/30 xra v J 12/30
18/30 /.74 5 N 15/30 1
) \ ] 19/30
30730 - 204 s s 22430
34/30 o n 7 4 ] 26730 ,
1 41/30 : ' B 21/30 §
34730 18.0] -11.8 23/30 J
39/30 & : ] = 13/30
£ silvy
~19.8 35730 J o] = I 6/30 {
J 8/30 L
. ] 1730 H
. i 8/30 u
. ] 10/30 l
- 8/30] #
i 14730
R 16/30 l
] 17730 *
A 19730 }
w]30.0 ~29.8 20/30 l

Fig 7—5 LIQUEFACTION ANALYSIS ON KAPURI BRIDGE - - 289



.

APPENDIX 4

Page 5

DRILLING LOG

LOCATION: MAKARA RIVER
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HOLE NO.B 15
DEPTH :25.00 M

W - - : -
E ] g LOG |cLAssI- {GHL PERETRATION TEST g JUDGMENT 0{“ LIQUEFACTION
H E 18 FICATION N - < Dys
g |4 H - VALUE g o bad 0 1]
m m| "y m_JYAMEE yo s a0 4050 | 5 | DATA | DAY :
0.5{ 3.1 |0.5 Top s0il | g
R a h w4
Clay eas| ;
. & -
.. s.az| 5/30le nya LL
j 6730 L L2 o
(0] -2,383:8 . 6.078"
j - I :
- : Sand '5/‘?0 L d o./0.. /.22 50
. : moj 1. 4°0. ”
) ¥ 7730 L2711 A
o & 5/30 1 122 P
1 8.7} -1 | s fnnn -]
y . g
D T Sandy 3/301e s
; ) clay 4
. 5730
==
] = cly
3 e s/30l @
i = 1730 L
i = §/30 1
. % 5/301@
] 2001 -18. 4} 10,055 5/300 @ ‘
silt ]
] 8/30
H o N
] 24730 \
A 22730
| 125.0]-23.415.0 26730 !
]D.

DRILLING LOG

LOCATION: MAKARA RIVER
GROUND ELEVATION ; 2.00 m

HOLE NO.B 16
DEPTH ; 40.00

m

ALY
Fg bEFETR

LOG |cLas

ELEVATION
THICKOESS

=
=1
=

FICATION

51- {GHL

PENETRATION TEST

JUDGMENT ON LIQUEFACTION

N - 1 N - VALUE
VALUE 10 20 30 40 50

SAMPLING

Dy

8k¥L

bALSE

Fy

De

Top soll

<

= Sandy

H o5

-
"
(L)

lay

6.0] -4.0]4.-

Sand

cl

23.01-21.0 117.¢

ay

126 0] ~26.0]5.0

S11

il

30;0 -28.012.0

clay

silcy

ty

clay

6/30| ¢

10/30

A Rrcumne] g

8730

8/30

o.spf

0,788

1730

8/30

o028

5730 1%

1/30] %

a/ae

9/30 4

10/30 l

0,008

$/30

9
10730 —l

10730} @

1730

/30

L e

8/30

17308

21730

15/30

36/30

T

23/30 I/

24/30 4!

23730 L

25/30 L

27

S22

b

S22

4

(+.¢)

Fig 7-6 LIQUEFACTION ANALYSIS ON MAKARA BRIDGE

283




APPENDIX 4

‘ Page 6
- - DRILLING LOG. LOCATION: SAPPAHARO CREEK HOLE NO.B 19
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Table 8-;1 - CBR OF EMBANKMENT MATERIAL FOR LOT 1

Table 8-3

APPENDIX b
Pagel

CBR OF EMBANKMENT MATERIALS FOR LOT I

Location So0il Sieve Analysis ; Passing Percent Atterberg Limits Compaction CBR
trpe 2.36 mm  0.425 0.15 0.075 LL _PI MC % DD t/m® Soaked %
343 clayey Silt 99 63 - 48 28 12 16.7 1.74 5.3
350 clayey Silt 87 61 53 35 - 16
355 clay 98 71 60 42 23
358 clay 99 82 74 52 31 18.6 1.30 4.9
366 clayey silt 91 -67 57 32 13
367 clay 93 92 70 59 39 19
369 clay 89 67 61 37 15 20.1 1.60 7.0
371 clayey silt 99 99 60 38 31 15
373 clayey silt 95 74 63 29 11 19.5 1.69 3.4
376 clay 93 70 60 43 26
378  clayvey silt 89 69 63 34 12
380 clay g2 68 61 44 26
383 clay 99 - 81 71 37 18
386 clay 95 78 65 40 22 . 19.8 1.60 9.0
389 clay 98 91 84 56 19
391 clay 98 75 63 37 19
409 clay 97 97 88 76 49 22.3 1.28 1.8

Section of Houte Miaru River Kapuri River Tauri River
for Pavement Design to to to
Kapuri River Tauri - River Malalaua
Fiil Material Source Palipaia hill [lavala hill Malalaua exist.
and Borrow pit,
S0il Type
Clayey Silt Silty Sand Clayey S5iit
9.5 mm
Sieve 4.75 mm 100 100
Analysis 2.36 mm 100 74 99
Percent by 425  um 80 25 98
wl.passing 150 um 31 13 a8
7% um 25 10 45
Atterberg LL 29 39 44
Limits Pl 17 22 29
Pl 13 17 32
¥ ] .
Std Compaclion MDD (l/m™) 1.743 1.770 1.20
OMC 16.7 5.8 36.0
Sid Soaked CBR % 3.3 6.8 9.4 8.2 5.3 3.7
X 6.5 6.8
5 3.0 2.1
X+ 5 3.5 4.7
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Thackness of sub-base snd/or selected Uil {rmm}

APPENDIX 5

Surfacing dressing

Page 2

Either
503mem (2in) of bitumlnous
1usfacing and
150mm (Ginl of base
of
150mm (Ginl of base 200mm {Bin) of bass
with surlfaca
diessing
0 o
Minimum thickneis of sub-bass of 100mm (4in) to be usted with
wrbgrades of CBR 8 1o 24 per cant, Msterial used in this 1004 to
have CBR of not 1sss then 25 par cent
100
S
| Subprag, Ccar 7%
150 == s —
\ i i—
B e Subgrag, Con sy ;\h‘\
\ ]
250 - ‘\:Su\hﬂl’adq CBA 4 " b.\‘-.;_—\
—
S
100 B, ]
s“bﬁfcu P
‘ \\ *Cag Ix ~ ]
A58 b e - - [ ]
|
400 \\""
S"bﬁ‘ .
regy e
\—\ Cogn ?x ~— 5
450 T P "bor,o'“"““ 18
] u * Ca
\\Q Y
§00 F— -~ eem e 20
"‘—-___:\
N
550 2
0.05* 0.1 0.2 0.1 04 05 0.75 1.0 15 20 25

Curnulative number of standard axles in one direction [ x 10°1

it i3 Jesirs0 10 provide a1 tha time of comtruction s psveament capabta ol carrying
more than 0.5 million stendard sxler, the dasigner may chooss sither & 150mm [6in}
base with & 50mm {2in) bituminouws surlacing of & 200mem [8in) bese with & double
susface drossing. Foir Doth of theie altsrnstives, the tecommaended sub-base thicknaers
W Iangicated by shy biokan ling,

Alrernatively, & bite 150mm (6in) whick with » double yurtace dratiing may ba faid
ingialiy and the thickneis incseased when 0.5 milfion standard axles have beon carried
The axtrs thickness may consinn of 50mm {2in} of bituminous surlfacing or 41 lasst
75mm {Jin} of ¢rushad 3lone with 3 double surlece drasting. The largust aggregate siza
n tha crushed stone must not excasd 19mun {Kin) and the old surtace muit be prapered
by scatitying 10 a depth of 50mm [2in). For this stags construciton procedurs, thae
recommended thicknass ol sub-base is indicated by tha sdtid tine,

Fig. 8~1 PAVEMENT DESIGN CHART (ROAD NOTE 31)
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APPENDIX 5

Page 3

Table 8-2 SUMMARIZED TEST RESULTS OF SUBBASE FOR LOT 1

Subbase Material Test Resulfs
Material : Pitrun Silty Sandy gravel from Inaipi hills)

Location & Sieve Analysis : Percent by wt. passing Atterberg Limits Snaked CBR
Sample No. '
75 37.5 19 9.5 4.75 2.36 0.425 0.075 LL Pl %
Cardono & Inaipi S 1 100 87 66 49 39 32 13 6 49* 31" g*
Davies S 2 100 86 65 49 37 - 32 10 2 39%* 21* 18%
Report S 3 100 71 55 43 35 30 7 2 35* 4 -
S 4 100 91% 85* 74 62% 17 2 Non Plastic -
S 5 100 76 61 48 40 34 12 3 34% 12* 50
5 6 100 79 64 48 38 28 8 4 37* 10 -
5 7 100 85 68 55% 44 37% 15 6 . 39* 14" 18%*
S 8 100 98 94 82 68% 53% 22 13% 35* 13* 20*
Jica Inaipi No.l 100 87 80 57 43 37% 21 14* 37% 16* 35
Study No.2 100 g8 80 68* 53 46%  24*%  15% 41%* 22 30
No .3 100 82 69 55 42 36 18 11 38% 20% 30
No. 4 100 g1 80 60 44 36* 15 9 3g* 14% 15*
No.5 100 82 59 41 34 17 .9 40* 14% 15*
No.6 100 97 79 55 40 34 18 11 417 15F 15*
Mean Value X 100 87 73 56 43 36 15 8 39%* 16* 23*
Standard Deviation s 8 10 10 9 6 5 5 4 6 12
X + 5 100 95 83 66 52 42 20 13 43 22 35
X - S : 79 63 46 34 30 10 3 35 10 11
DOW Specificaiton 100 100 80 60 45 35 22 12
Type B (75 mm) ~60 ~40 ~30 ~20  ~15 ~8 ~3 £30 <10 225
Upper Subbase
Preferred (Cement treated) 100 100 85 70 55 45 23 15 <10 225
Specification -
LLower Subbase ~70 =~55 ~40 ~30 ~20 ~5 ~3 s 8
(Non treated) : -
Sample No.1, No.2, No.3 Near Bereina
existing borrow pit
Sampie No.4, No.S5, No.©6 Near Babanongo

existing borrow pit
S 4 ig excluded for computation of x and s

* out of DOW Specification limits

291



APPENDIX 5

Page 4

Table 8-4 SUMMARIZED TEST RESULTS OF SUBBASE FOR LOT II

Subbase Material Test Results
Material : Pit-run Silty Sandy gravel from Malalaua hills )
Location & Sieve Analysis : Percent by wt. passing Atterberg Limits Socaked CBR
Sample No.
75 37.5 19 9.5 4.75 2.36 0.425 0.07% LL PI %
Cardono & Inaipi S 14 100 91 74 61%  s50%  45% 22 6 24 4 35
Davies S 15 100 76 58  46%  38* 10 3 Non Plastic :
Report S 16 100 96 79 67%  54*  40* 14 9 34: 4,
s 17 100 93 80 62%  47% 38 19 11 35 11 40
S 18 100 94 68 55 45%  37* 19 9 34 10 25
JICA " Inaipi No.7 . 100 89 82™ es* 53* 45* 13 8 34% 11 25 %
study No.8 100 54 89*% 75% 0% s51%¥ 2% 13* 28 7 18%, 15%*
Mean Value X 100 93 79 64%  52%  42% 29 9 32 7 28
Standard Deviation s 2 7 8 5 6 4 2 4 4 10
X + s 100 95 86 72 57 48 24 11 36 11 37
X - S ~91 ~72  ~56 ~48 ~36 ~16 ~ 28 3 18
DOW Specificaiton 100 100 80 60 45 35 22 12 ‘10
Subbase ~60 ~40  ~30  ~20  ~15 ~8 ~3 1 225
Upper Subbase 10 )
Preferred (Cement treated) 100 100 90 80 65 50 25 15 < 225
Specification :
Lower Subbase ~80 ~5§H ~50 ~40 ~30 ~10 ~3 s 8

(Non treated)

S 15 is excluded for computation of X and s
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100
DOW Specification
mmmmm Preferred
Specification 80
Sandy gravel
Samples
////// 60
//
-
g = 20
=
7~ / //
% > 20
//
//
_____ 0

7Hum 425um 2.36mm 475 9.5 190 375 75mm

Preferred Grading Specification Range for the pitrun Sandy gravel
subbase (Bereina ~ Miaru River Section )

Percent by wt. passing

Sieve Size DOW Preferred
Specification Specification

75 mm 100 100
37.5 mm 60 ~ 100 70 - 100
19.0 mm 40 - 80 55 - 85
9.5 mm 30 - 80 40 - 70
4.75 mm 20 - 45 30 - 55
2.36 mm 15 - 35 20 -~ 45
425 um 8 - 22 58 -~ 23
75 um 3 - 12 3~ 15

APPENDIX &

Page b

DOW Specification
e Preferred
Specification
Sandy gravel
Samples

5um 425um

Preferred Grading Specification Range for the pit-run Sandy gravel
subbase ( Miaru River ~ Malalaua Section )

Percent by wl. passing

Sieve Size DOYW Preferred
Specification Specification

Fig. 8-3

PREFERRED GRADING OF SUBBASE FOR LOT 1

75 mm 100 100
37.5 mm 60 - 100 80 - 100
19.0 mm 40 - B0 65 - 90
9.5 mm 30 - 60 60 - 80
4.75 nm 20 - 45 40 - 65
2.36 mm 16 - 35 30 - 50
425 um 8§ - 22 10 - 25
75 un 3 - 12 3 - 15
Fig. 8—-5 PREFERRED GRADING OF SUBBASE FFOR LOT 11
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Qi
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i MILNE BAY
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Project Site

Abbreviation:

Taiena Bridge

Ageobino Bridge

Ungongo Bridge

Miaru Bridge

sl

Kapuri Bridge

Lakekanu Bridge

Tauri Bridge

Makara B}idge

Sappaharc Bridge

Speil Bank No.1

Borrow Pit No.1i

Borrow Pit No. 2z

Borrow Pit Ho.3

= Borrow Pit No.a

Borrow Pit No.s

Stockpile No.1

Subbase Borrow Pit Ko.1
{Bereina}
Subbase Borrow pPit Ko .2
{Babanongo}
Subbase Borrow Pit No.3
(Malalaua)
Base Horrow Pit No.}
(Malalaua)
Q-1 .- Quarry Site No.i
{Eboa Quarry)
River Deposit No.1
{Angabanban River)
‘R-2 River Depcsit Ho.z
{Tauri River)
Sand Borrow Pit No.l
Iokea)
Sand Borrow Pit No.2
lavala Hill}
Sand Borrow Pit No.3
{Koaru}

EOOO OO0

o A
e 1
i 1
i

\ ISLAND

Lot II  Miaru River to Malalaua Section Lot I Bereina to Miaru River Secticn N
{CH33+500-CH80+ 595 ) (CHO+Q00~CH33+500)

Fig.11-1  PROJECT LOCATION & MATERIAL SITE
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Table 1 1~1 Major Construction Plant and E'quipment, Lot 1

APPENDIX 6

Page b

Table11-2 Major Construction Plant and Equipment, Lot 11

- Description Spec. Required Number
1. Bulldozer w/ripper 21 ton 10
2. Bulldozer 11 ton 7
3. Tractor shovel 2.3 mt 10
4. Wheel loader 2.0 m? 1
5. Wheel loader 1.6 m? 1
6. Backhoe 0.3 m? 2
7. Crawlerdrill 10 m%min 2
8. Air compressor 13.5 m’%min . 2
9. Dump truck 11  ton 55
10. Dump truck 8 ton 4
11. Dump truck 4 ton 1
12. Crushing plant 60 ton/hr 1
13. Crushing plant 20 ton/hr 1
14, Motor grader 3.7 m 5
15. Vibrating roller 8 ton 7
16, Vibrating roller 4 ton 2
17. Road stabilizer 1.6 m 4
18. Aggregate spreader 35 m 1
19. Chip spreader 20 m 1
20. Tire roller 15 ton 10
21. Macadam roller 10 ton b
22. Tandem roller 10 ton 2
23. Sprinkler 5 Kkl 3
24, Road sweeper 3
25. Asphalt kettle 6,000 litre 2
26. Asphalt distributor 4,000 litre 3
27. Engine sprayer 600  litre 2
28. Pre-coating spray 1
29. Diesel pile driver 2.5 ton 1
30. Truck crane 10 ton 3
31. Crawlercrane 35 ton 1
32. Portable mixer 0.6 m® 1
33. Concrete dumper 0.7 m3 2

Description, Spee. Required Number
1. Bulldozer w/ripper 21 ton 7
2. Bulldozer 21 ton 2
3. Bulldozer 11  ton 4
4. Bulldozer, low pressure type 10  ton 8
5. Clamshell crane w/pontoon 0.6 m? 1
6. Amphibious backhoe 0.4 m? 2
7. Tractor shovel 2.3 m® 9
8. Backhoe 0.6 m? 3
9. Backhoe 0.2 m’ 1
10. Wheel loader 2.0 m® 1
11. Wheel loader 1.6 m® 1
12. Wheel loader 1.0 m? 1
13. Dump truck 11 ton 80
14. Dump truck 8 ton 3
15. Dump truck 2 ton 1
16. Soil plant 100  ton/hr 1
17. Crushing plant 20  ton/hr 1
18. Cargoship i0 md 8
19. Motor grader 37T m 4
20. Vibrating roller 8 ton 7
21. Vibratingroller 4 ton 2
22. Road stabilizer 16 m 2
23. Chip spreader 20 m 2
24, Tireroller 15 ton 11
25. Macadam roller 10 ton 4
26. Tandem roller 16 ton 2
27. Sprinkler 5 ki 3
28. Road sweeper 3
29, Asphalt kettle 6,000 litre 2
30. Asphalt distributor 4,000 litre 2
31. Engine sprayer 600  litre 2
32. Pre-coating spray 1
33. Diesel pile driver 2.5 ton 1
34. Diesel pile driver 3.5 ton 1
35. Vibro hammer 60 kw 1
36. Crawler crane 35 ton 2
37. Crawler crane 40 ton 2
38. Truck crane 10  ton 4
39. Bore boring machine 41 kw 1
40. Suction pump 45 kw 1
41. Sand pump 22  kw 1
42, Portable mixer 0.6 m?® 1
43. Concrete dumper 0.7 m? 2
44, Concrete bucket 0.7 m® 2
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ATTACIHMENT 1

Page 1
1 ROAD CLASSIFICAITON AND CROSS SECTION
1-1 PROJECTED TRAFFIC VYOLUME
ADT in Initlal year --- 200 vehicles per day
' ADT after 20 years --- 360% vechicles per day
ATTACHMENT -1
* ADT (20) = ADT{(initial vear) x (1 + i)™
= 200 x (1+0.03)2°
= 200 x 1,806
= 360 vehicles per day
vhere:i=z Traffic growth rate ——— 3 %
N= Design life -----vcc-- 20 years

1. ROAD CLASSIFICATION AND CROSS SECTION

1-2 TRAFFIC CATEGORY

2. GEOMETRIC STANDARD Judging from the traffic volume,the traffic category is

classified as"Medium"from Table2-2 DOW Design Manual,as
shown below.

TABLE 2-2
TRAFFIC CATEGORY AND CROSS SECTION DETAILS

Tratfie Yolume Terrain Design Width of Width of
Category Range Type Speed Pavement Formation
(v.p.d)Y*% * ok {kph) {m} (m)
Heavy 400 F/R 80 6.5 8.5
H 50 6.5 8.0
M a0 6.0 7.5
Hedium 100-400 F/R 70 6.5 7.5
H 50 6.0 7.0
M 25 5.5 6.5
Light < 100 F/it 60 N/A 6.5
H 40 N/A 6.0
M 25 N/A 5.5

** The volume range is the anticlipated traffic at the end of the design
life, assumed to be the same as the pavement design life, of the road.
*#% The terrain typesare defined as:

F/R Flat and Rolling -~ less than 10°cross slope
H Hilly - 10* to 30* cross slope
M Mountaiouns - greater than 30* cross slope
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GEOMETRIC STANDA
2 ANDARD ATTACHMENT 1

2-1 SIGHT DISTANCE Puge 2
: o ' Stopping Distance --=--=-- 90 m
1-3 DESIGN SFEED 7 Intermediate Distance ~--- 180 m
- ' ta tance —~=--- 350
The Disign Speed adopted is 70km/h considering Flat and Rolling Overtaking Distance m

terrain type, refering to the same Table. * Intervals of 2 to 2.5 km are desired.

These values are adopted after refering to Table 4.7.1 in DOW Design

1-4 CROSS SECTION Manual, ‘
TABLE 4.7.1

Formation width 1is amended from 7.5 m to B.b m as described ih the

minutes of meeting, 12 July 1988, The components of the cross section
are as follows:

SIGHT DISTANCE ON SEALED PAVEMENTS

Design f Stopping Intermediate Overtaking

Number of Lanes~-- 2 Speed Distance Ds Distance Distance
Lane Width ---~--- 3.26m 190 0.53 0 50 50
Shoulder Width ~—-- 1.00 m 40 0.51 gg 1?8 %gg
Crossfall (Refer io Table 3.5.2 in DOW Design Manual) 23 3233 70 140 300
Pavement --- 3 % 70 0.45 90 180 350
——— . 50 0.43 115 230 480
shoulder --=- 4 % 100 0.39 170 340 800
Height oi eye 1.186 1.15 i.ig
TABLE 3.5.2 Height of object 0.2 1.15 .

HINIMUM CROSSFALL
2-2 HORIZONTAL CURVE

Type of Pavementi Crossfall

Desirable Radiug =-e-romrewcwaan 400 m
Minimum Radius -~--wv-romemee—o—-— 155 m
garth]m"sﬁﬂa?d , i % Minumum Length =—---==---wesomo- 120 m
rave oujder %< .
Bi tumen (Pavement ) K Minimum Deflection Angle
Superelevation is needed ---- 4.0 Degree
The typical cross section is shown below. Curve is needed -—-—---==-=--- 1.5 do i
Minimum Radius of Horizontal Curve Having Adverse Crossfall --- 1000 nm
mf
L 8.5,00
1000 5. 5!00 1000
3 25 3.25
. * v2 702 ¢
I' Roim. = s T = _ l
I- . 127(¢e + £)  127(-0.03 + 0.07) f/l_,g—f——,-f""*’r\&\
% & = L .
40 30 3.0 £ 964 = 1000m .
- e == /. where:e = -0,03
d t = 0.07

Hote: f = Q.07 is also adopfed in "A GUIDE TO GEOMETRIC DESIGN " OFf
OVERSEAS UNIT, TRANSPORT AND ROAD RESEARCH LABORATORY-CROWTHORNE,
BERKSHIRE, UNITED KINGDOM"
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2-3 SUPERELEVATION

Superelevations for each horizontal curve radius in the case of V=70km/h are
adopted from Fig.5.2.2. in DOW Design Manual,
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16 5.2.2

The relations betweenthe horizontal curve radiusythe,superelevations
and the coofficient of side friction are shown in the table below.

HORIZONTAL SUPER- SIDE FRICTION y2
CURVE RADIUS(m) EVYEVATION f R =
e (%) ‘ 127(e + f)

155¢R<188 10 0.149~0.115 where:

180<{R<220 9 0.124~0.085 R = Radius of Curve (m)
220<{R<260 8 0.068~0, 0895 ¥ = Speed of Yehicle 70 km/h

260<R¢320 7 0.078~0.051 e = Superelevation

320{R<420 6 0.061~0,032 f = Coefficient of side

420{R<580 5 0.042~0.017 friction

E80<{R<880 4 0.027~0.004 Nate: Absolute Minimum Curve

R2>880 3 0.014 Radius
. 707
Rmin, = = 15bm

127(0.10 + 0.149)

2-4 SUPERELEVATION TRANSITION

ATTACHMENT 1
Pape 3

For the maximum relative grade in the development of superelevation is
adopted 0,55 from Table 5.7 in DOW Design Mannual.

TABLE 6.7

MAXIMUM RELATIVE GRADES IN DEVELOPMENT OF SUPERELEVATION

SPEED km.hr MAXTMUM RELATIVE

GRADE %

25 1.10

30 1.05

40 0.90

50 0.75

60 0.65
70 0.55

80 0.50
100 0.45

(1)} STRAIGHT-CURVE-STRAIGHT Alignment.

Considerling safe driving the beginning of the curve {B.C) is
located between TP and SC (Lz = Le/3) as shown below,

fuli supcrelevation

““'Dﬂnlfz:j:rtiffiii;_,:T%:Pﬂﬂ 3
. __‘ —:_;—,_»—T‘ET- = below dalua

Crossfaii on slraighll
ss TS TP sC

‘ ‘ {z=1e/}

B or tC
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ILx (88 - TP)

SC
50'¥Wn (n+e) et | >
bx = ™ N
Gr
50 x 6.50(0.03+0.03) lovel . negy =
. - s [ = =
0.05 |
= 35.45 = 40.00 m 58 ii
325 ;3.2
Hn=6. 50
Where
Lx = Length of Superelevation Transition(m)
Wn = Width of Two-lane pavement on Tangent(m)
n = Nermal Crossfall ——-ew- 3.0 %
Gr = Max, relative grade —- 0,55 %
en = Superelevation Crossfall(m/m)
LY - (TP -8C) en (%) LY (m) Gr (%)
4 10 0.3250
E0x6.50(e,-0.03) 5 15 0.433
= 6 20 0,4875
0.B5 7 a0 0.4333
8 35 0.4643
g 40 0.4875
10 50, 0.455
a~fe~en ()  Le (m) Lx (m) LY (m Le/3 (m)
-3-3~ 4 50 40 10 -
le = Lx + LY -3~3~ § 55 40 15 -
-3~3~ 6 60 40 20 20
-3~3~ 7 70 40 30 23
-3-3~ 8 75 40 35 25
-3-3~ g 80 40 40 27
-3~-3-10 90 40 50 30

ATTACHMENT 1
Pape 4

The development of superelevation in the case of a 200m radius curve is shown

below for clarification.

| STRAIGHT | Re200m
i
“ g e e
% &£ 8 8 2
Y -
baad & o
Jm =4 2 92
tx=40n | Ly=40m
Le=80n

Fig Development of Superelevation in the case of a 200 m fadius curve
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(2) APPROACH SHCTION OF SINGLE LANE BRIDGE

At £he approach to single lane bridges, formation width is reduced

as below.
500 28. 00 4~5
o | 8
] - =
= F o ! T 1 SERSE=
S5 8 o | o | : . B
I ! ' : f- < E
= g | //—:—_//;’!JJ—, BEE
£ L oles. =
N o
Rote: Figures in () are

for KAPURI BRIDGE.

Single lane bridges where this is to be applied are Miaru, Kapuri,

Lakekamu, Tauri, Makara, Sapaharo Bridges.

(3) APPROACH SECTION OF TWO WAY BRIDGE

10.5~-1 9~9.% S~8
| 2.20
)
o]

e — bt
= >—l\\,‘ b~ _
.:E'—}_ T o =
E § 1 : H 02| § E
3:(:)“__' o> o pE-1 || T L"‘-O:

~BEZE- o e z 32 "=
: 1 —

Two Way Bridges where this is to be applied are Taiena, Agobino, Ungongo

Bridges,

(4) APPROACH SECTION Of THO WAY SKEWED BRIDGE

UNGONGO BRIDGE

ATTACHMENT 1

Page 5
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Page 6
2-7 MAXIMUM COMBINED GRADIENT
2-5 GRADIENT
. Smax —--e—— 10.5 %
General Maximum --==-=-====~- 6 % 7
Absolute Maximum —~mweow~—n § % L<T700m ‘ To avoid the combination of steep gradient and steep superelevation,

maximum combined gradient is adopted refering to ROAD STRUCTURE
ORDINANCE OF JAPAN.

S=Je? + i?

2-6 VERTICAL CURVES

(D Mintmum Radlus of Crest Curve --- 1755 m
Length of crest curve Where:
_ S = Combined Gradient
D* x A _ 90% x A e = Superelevation
L= = = 17.68 X A i = Gradient
2006JRT +/R2)® -~ 200(/T.1% +/0.2)? ,
_ : Relations between Superelevation and Gradient at Mazimum Combined
Where:l. = length of vertical curve (metres) Gradient are shown below.
D = sight distance (metres)
A = algebraic difference in grades {(X) 7 e % S 7 57 e
hi = height of eye above road (metres) = 1.15 metres -
ha = height of object above road (metres) 10 10.5 3.2
! 9 10.5 5.4
= 1.15 if another vehicle 8 10.5 6.8
= D.2 metres if an object on the ground 7 10.5 7.8
6 10.5 8.6
100 x L 100 x 17.556 x A
Therefore R = = = 100 x 17.55 = 1755 m 2-8 TAKING OFFSET DISTANCE AT CUTTING SECTION
A A
Minimum offset distance should be provided to obtain the stopping sight
distance.
(D Minimum Radius of Sag Curve --- 1740 m Therefor, the minimum offset distance is compared with the width

carriageway and lateral clearance at the smallest horizontal curve in
Length of sag curve the cutting section.

Minimum of fset distance ( R = 200 m)
CD* x A 90% x A
L = = = 17.40 x A D2 902
150 + 3.5 x D 150 + 3.5 x 90 ' M= o erien + 1,625 = + 1.625
8(R-1.625) 8(200-1.625)

= 5.1+ 1.625=6.725m < 7.250 m |7

100 x L. 100 X 17.40 x A

1

stopping sight distance —- 90 m
horizontal curve radius ——— 200 m

= 100 x 17.40 = 1740 m Where D
A A R

n
n

Therefore R
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Note 1) As shown below, the width carriageway and lateral clearance is

greater than the winimum of f set distance, Derivation of Formula of Necessary Width on Curve

The following equations are found from the figure:

O (1)
LATERAL CREALANCE  CARRIAGEWAY (X + B/2)2 = RA - (a+ U,)2

o -

7250 ° i X2 = 8,7 + X2

3000 1000 3250 | |

1625 1623 XaZ = X% - a2 = X2 + 8,2 - a;*
o

.

B = Re - X+ D2/2 = Ru + D2/2 - {JRT (@002 = /2 1 222 + 8,2 - - - (2)
X2+ (a4 Ug)? = R2

——

From egquations (1) and (3),the following equation is derived:

R = L TART - (a+l)7 + b/2 )2+ (asll)?

2-9 WIDENING OF CARRIAGEWAY AT SMALL HORIZONTAL CURVE Combining equation {2) and adove,the following eqution in derived:

“ 2
The carriageway widthls compared with the necessary width for the semi- Be f (R -(asl}®+ b/2 ) ¢+ (@)% + bo/2 -y HF = (370, )%a,2 + 3.2

Trailer at the smallest horizontal curve. The dimensions ‘of the semi trailer are:

a=4.0, b=bz=2.5, U,=1.3. az=9.0. a,*ﬂ

SEMI TRAILER

Substituting the dimensions of the semi trailer into the equation the following
formula is obtained:

B=R,+ 125 - /AT -109.09

Where,

Ro = {FR.T 2809 + 1.25)% + 28.09

The necessarvy width calculated by the above formula is smaller than the
carriageway width.

Therefore widening is not mecessary.

In the case of R=200

€
R 3, 250 l 3. 250
B = Necessary Width 3 = v = 200m 1.6251.625!
. =l . L~=1 | R \_lr') =
Rc = Radius of Center line o feneey !_'"_'_"5 r_;:::j e ] _rc::; B = R + 1,25 ':\/R 2 - 109,09 .
Rw = Redius of Outer lline N?_[ — TR L A B w . © . ]
Rs = Radlus of Front Wheel ~J g R e SR | l
i 2.2 | 9.0 1 4.0 |03 = 200 + 1,25 --/‘/198.375‘Il - 109,09
= T

a = 4,0m b = by =2.6m 16.5 : : _ / : ' \
b =bs =2.5m &2 =9.0n =3.15¢<3.25m ] |
8 = 9.0m 84 = 0 m
Uf = 1.3 m UB=2.2m
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