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1988 1A Kz, SRI22BBMOMEFEMHER:5000% R L 7=

®iE S 0Bl (GPS)
JICABIE # — 5 BAEE R O W & PF L TOPSI & b 305 S A & Bl L2,
S5 SO TROBIEN & - THEL %,

GPSL ¥ —/S—  4000SX GPS SURVEYOR

Trimble Navigation co., Ltd.

KEH 3ty b
Ay a—% - DT-One5 v 7 by 73> a——~

Data General Co., Ltd
A%% 3&vt

PNGEIE LS 6B N1 4+ O—R% A AAA0NDEIEY <L 1 FRITH

W O AEGPSEA MMy Fi T, EEALHBFEEILOMIIBT LA
fr, BRERUESORLHIE LS, |

GPSO IR
GPSHl & CIEA OWGSS4 (1984 R A © 2 7 2 =BT 5GPSA 7 — ¥ 3
FEBEETAND (- A7 TEHEFLX#E)ZXD %U'i‘MEEt?e@ V= 55 EHR
Lz, BEEOTBIEVTOIAF v 7 THbRA,

25y 71 WGSB4Y R 7 LD HWAST2Y A F A ~E

z%-fiz WGS72L AF L b O~ LEIR S A 7 A~k

ZFw 73 TRl AT L» G UTMEE~TR
W(OS847%5 b WGSTZR UWGST2A 6 0 — A L (AN D)~ O BEELKRIE G
TRIVECZ—F 4 74 70T akfiot, EEAEOEFEIARDEN TH

B,

IR ERIE 7T
WGS84 6,378,137.00 1/298.2572221
WSG72 6,378,135.00 . 1/298.26
A.N.D 6,378,160.00 1/298.25
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Téble 3-1 CO-ORDINATES OF GPS OBSERVATION POINT
(A.N. D, System)

- GEOGRAPHIC

STATION LATITUDE (S)

JP-01
JP-02
JP-04
JP-05
JP-06
JP-08
JP-09
JP-10
JP-12
JP:13
JP-14

JP-15

JP-16
dP-17
JP-18
JP-19
JP-21
JP-22
JP-23
JP-24

JP-25

JP-26
Jp-27
. JP-28
- JP-29
BASE

8 04 33.5657
8 05 10.2744
8 06 48.8553
8 08 07.1898
809 31.0540

81044.7575

81117.3915
81213.4537
81223.8015

-81348.0980

81452.4794
816 24.3035
818 39.4221
§2013.4814
821 39.1324

| 82216.1413

823 44.4624
8 25 06.0181
8 25 54.8376
827 01.9357
829 24.9306
82850.1191
831 06.6752
8 3210. 8413
83254. 9561
835 09, 6406
836 57.4352
83716.3197
8 38 20. 9065

LONGITUDE (E}

146 09 41.5141

14609 09.5363

14610 17.5802
14610 11.0644
146 10 45,2102
146 11 22.7261
146 12 30.9673
14612 56,2938
146 15 26.3320
146 16 41.0016
146 17 22.3427
146 17 24.1881
146 18 09.7133
146 19 30.3552
146 20 36.2239
146 21 45.7058
146 21 32.0686
146 22 05.3766
146 22 27.2224
146 24 33.8631
146 25 43,4129
146 25 57.2753
146 27 35.5213
146 28 49.3574
146-29 47.8436

146 29 52.3830
146 30 08.5215
146 30 52.6605

146 30 22,4934

HEIGHT (m)

3.829
4,087
2.097
1.116
1.079
2.404-
49.113
1.895
1.054
1.349
89.121
3.455
4.687
'30.461-
63.836
9.893
5.112
18.073
47.795
19.488
30.114
28.735
22.541
12.341
17.838
28.514
41.351
8.627
8.312

UTM Zone 55

NORTHING

9107203.223

9106073.793
9103050.449
9100644.219
9098070.701
9095809.432
9094811.330
9093091.069
9092782.001

9090197.294

9088222.307
9085402.348
9081255.114
9078370.690
9075743.627
9074610.527
9071897.393
9069394.365
9067896.129
9065841.444
9061453.144
9062522.864
9058333.379
9056365.873
9055013440
9050877.342
9047567.514
9046989.289
9045004.587

* Under-lined stations were monumented by NMB

EASTING

407615.143

406638.694

408727.530
408533.037
409583.260
410735.873
412826.050
413604.391
418195.882
420485.271
421753.653

421815.133

423215.145
425686.865
427705.989

-429832.957

429420.295
430442.978
43113.438

434989.175
437122.316
437544.593
440554.353
442814.345
444604.084
444748.253
445245.856
446569.673
445676.212
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BRI MO RANER T A~ ¥ BROEY TH,

dx dy dz
AN.D. ~WGST2 +118.385  +45113  -114.585
WGST2 —~WGS84 0.00 0.00  +4.50

X, Y, 2 L omE7T -2 Iy ¥)
' .000 0000 .. -.5545

B4 (ppm) - 2263

GPSAF— v a v OEGEIE, EEORHA BT BN EoCHEIA A VRS

TR L 7o, 28CGPSIBE S OMBIE & B & RURT,

BN 28— AR |
1988/E8 A . WM EE LT, L4 FHE  OAAQUOBAFRER & 37 MIE LD
Kuaba = 4 5 JP1TGPSL R 12 & FH04 IR M £ MR L 22 T hIZWILDT2
PANTA P ERERERE B CARO P IS ALETHEL fre CHBIEE
ﬁum¢ﬁ2942¢wb%ﬂﬁﬁkfv—tho

b - 2 HOEEERSLUTT,

Table 3-2 COORDINATES OF NEW TRAVERSE POINTS

STATION  NORTHING(m)  EASTING(m) HEIGHT (m)
Al 9,050,815.884 442,882.622 154.42
A2 0,056,031.394 442,767.349 45.39
A-3 9,055,856.116 439,568,683 107.18
A4 9,058,385.378 439,019,171 56.58
A5 9,063,102.219 435,133.874 75.65
A-6 _-9,066,000.?89 433,568.238 63.62
A-T 9,066,211.702 433,932,293 54.00

A8 9,076,769.1(52 430,068.531 55.81
A-9 9,071,342.886 429,486.907 40.81
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_Fill material : Sie 1 to io(sué; to 8 : Selected by J. A. Buleka, 1981).
Basecoarse material : Site A to F. ' : '

Embankment pretection material : Site A {i;u ‘F,-ar'id big gravels of the
conglomerate of the Apinaipi formation (Site 1 to 10), -

Swanip

- : N . Mangrores . °
. Concrete aggregate : River bed deposit of the Angabanga River ) e
. - ) near Bereina. ’ 3'7—‘5'- . Ferm sinand ine
. ' . . . ] SCALE 1:250,000
’ . . - : 9 5 10 5 20%m

. Tulems Volcanics

| Graves, sand, aift, mvd, catbonaceous mud, thy, peal- ellerivm and Hittorat deposils
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1
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‘GEOLOGY & QUARRIES IN THE PROJECT AREA
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Table 4-1 GEOLOGY (1) SYMBOLS & LITHOLOGY

FORMATION

SYMBOL AND LITHOLOGY

AGE
QUATERNARY Alluvium and Qa : Gravel, sahd, silt, mud, carbonaceous
Littoral Deposits mud, clay, peat, ete.
TERTIARY -
Pliocene Apanaipi Tpn : Calcareous and non-calcarecus
Formation tuffaceous sandstone, pebble and cobble
conglomerate, siltstone, mudstone;
minor limestone, voleanic agglomerate
Mount Davidson Tpda: Basaltic and minor andesitic
Voleanics agglomerate, tuff, lava, lava breccia,
with intercalated volcanically derived
conglomerate and sandstone increasing
westward.
Wedge Hill Tpw : Coralgal limestone; calcarcous
Limestone sandstone, pebble conglomerate; minor
calcareous mudstone, silt-stone, etc,
Late Miocene to Miaru Mudstone Tmu : Mudstone, shale; minor thin interbeds
early Pliccene of siltstone, sandstone, limestone and
conglomerate; voleanic interbeds
towards base.
Middle to Aure beds Tms : Bichermal limestone grading laterally
late Miocene into marl, limestone with some
 siltstone, sandstone and conglomerate.
Tma : Greywacke, siltstone, mudstone; miner
pebble conglomerate; calcareous
interbeds, lignite bands and
carbonaceous lamellae.
Tamala Tmt : Andesitic to basaltic agglomerate, tuff,
Volecanics | lava breccia, lava; intercalated

- voleanically derived conglomerate,

sandstone, minor mudstone, etc.

After the geological maps of Brown, C.M., YULE, 1 ; 250,000 (1977) and Dow, D.B.,
Smit, J.A.J. and Page, R.W., WAU, 1: 250,000 (1974).



Table 4-1 GEOLOGY (2) TERRAIN UNITS

TERRAIN

FEATURES

Well drained hills, rldges, valleys, foothllls
Deep water table. _

Examples : Inapi Ridge, Palipala Hills.

Level or gently undulating.
Soils are of low plasticity and hlgh permeability.
Flood-free but subject to high water tables.

Examples : South of Lese Oalai to Ch. 56. 6.
South of Havala Hills,

Low lying land locally flat.

Soils of medium or high plasticity and relatively low
permeability.

Flood-free but subject to high water tables.

Examples : Some river and creek banks, e.g. Ungongo Creek.
Some re-entrants in Inapi Ridge.

Normally dry land but ﬂlood-prone.

Exzamples : South of Malalaua.
River levees.

NormaIly inundated land but surface dries occasionally, or
seasonally.
Surface soils are firm, over-consolidated.

Examples : Ch.57. 2 to 64. 3.
Ch.73.3 10 74.3.

Permanently inundated land.
Surface soils are very soft virgin consohdated

Examples : Alika Swamp, Opou Swamp, Makara River bank.

(Ch. ; Distance (km) from Bereina start point)

Géeotechnical Report (Vol. 8) of the Hiritano Highway Stage I,
Bereina - Malalaua Link by Cardno and Davies PNG Pty. Ltd.
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Table 4-2 MECHANICAL BORING CONDUCTED

HoleNo.|  Location | Depth(m) | o500 | pointe) | (nos) -
Bl  |Taienacreek 10.0 10 - -
B2  |Agobino creek 11.0 11 - -
B3 Ungongo creek 10.0 8 -~ 1
B6  (Miaruriver (L) 20.0 19 - 3
B7 | Miaru river (R) 140.0 39 3 3
B8 |Alikaswamp 20.8 14 - 4
B9 Kapuri river (L) 20.0 15 - 3

B10  |Kapuri river (R) 50.0 46 1 3
"B11 |Lakekamu river (L) 10.0 10 1 2
' B12 |Lakekamu river (R) 8.0 - 2
'B13  |Tauri river (L) 15.0 1 2
B14 | Tauririver (R) 15.0 9 1 2
B15 |Makara river (L) 25.0 20 - 3
B16 |Makara river (R) 40.0 35 - 4
B17 Divola creek 30.0 24 - 4
B18 |Sappaharocreek(L) |  23.0 19 1 4
B19 |Sappaharocreek (R) 23.0 19 - 4
B20 |Opou swamp 95.0 19 1 3
S2  |Swamp 11.0. 10 - 1
S8 Swamp 10.0 9 - 1
S84 |Swamp 17.0 15 - 2
Q1 jPalipala hills 30.0 - - -
Q2 |Davalahills 30.0 - - -
Q3 Eboa quarry site 10.0 - - -
TOTAL 24 holes 503.8 366 9 51

NOTES (1) SPT:

(2) PT:
{3) Sampling:

(4) Q1,Q2andQ3:

Staﬁdard Penetration Test
Pressiometer Test
Undisturbed sample (Thin-walled tube)

Core boring
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‘Table 4-4 METHOD & NUMBER TESTED FOR SAMPLES FROM BORING

. o Quantity
| ?‘est Item ‘Method Number UD3) D4
.Naturaliwat'er content  AS1289. Bl 1 : 49 —
Liquid limit AS1289,.C1. 1 ) {(30) (62)
Plastic limit AS1289.C2.1 (30) (62)
Shrinkage limit AS1289.C4.1 (30) (62)
Specific gravity - AS1289.C5. 1 (42) —
Particle size distribution AS 1289.C6.1and C6.3 (56) (49)
Unconfined compression  JIS11 A1216-1977 31 -
N . JSF21 C _
Triaxial Compression (AS 1289, F4. 1 equivalent) 39—
Consolidation JIS1 } A1217-1980 41 —
PH . AS1289.D3.1 —
Note: 1]  Japanese Industrial Standard
2 ] Standard of Japanese Society of Soil Mechanics and
Foundation Engineering
31 UD: Undisturbed
4] D: Disturbed
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Table 4-5 METHOD & NUMBER TESTED FOR EMBANKMENT MATERIALS

Test Item Method of Number Quantity KEY
Natural wéter ccmte_mt AS51289.B1.1 b Natw
- Liquid limit AS1289.C1.1 4 LL
Plastic limit AS51289.C2.1 4 PL
Shrinkage limit AS51289.C4.1 4 LS
_speciﬁc gravity AS1289.C5.1 (5) GS
Particle size distribution |AS51289,Cb.1andCh.3 5 PSD
Compaction AS1289.El1.1and E2. 1 5 ?)qplz?.r
CBR AS 1289, F1.1 8
Triaxial compression JSF C* 3 TCT

+ STANDARD OF JAPANESE SOCIETY OF SOIL MECHANICS AND

FOUNDATION ENGINEERING
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Table 4-6 EMBANKMENT MATERIALS TESTED

Locati X . Lak - '.
ocation 1, Jipala Hills | Tlavala Hills [Malataua Hills R_a e‘;f“‘:‘h - Babanongo
. ’ - 1ver iou .
Test Ttom 88/266 89310A | sy TN O 88/265
Nat w (%) g8~12 7 50 8 6
LL (%) 29 39 61 _ 39~41
PL (%) 16~17 22 29 — 25~26
PI 12~13 17 32 — 14~15
LS (%) 4~55 8 9 — 8.5~9.5
Gs
_ Gravel 0 28 1 0 64~66
PSD _
Sand 75~76 62 22 99.5 23~27
(%) | - |
SiltClay| 24~25 10 71 0.5 9~11
MDD (Um3) | 1.71~1.76 1.77 1.2 1.58 2.05~2.09
" Opt w (%) 16 15 36 12 10
_ {cdixgfiemz;|  0.35 0.65 — — 1.6
TGT
- |Ddldegree) 33.5 37.5 —_— — 44
CBR | Optw 3.9 12 11, 14 8.2 15
(%) | Natw | 3.3,68,94 | 53,82 3.7 — —
1. Plasticity Index

MDD : Maximum Dry Dehsity
Optw: Optimum Water Content
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Table 4-7 METHOD & NUMBER TESTED FOR PAVEMENT MATERlAlLS

Methods

Test Item - Quantity

Natural Water Content AS 1289 Bl.1 8
Liquid Limit AS 1289 Cl.1 12
Plastic Limit - AS 1289 C2.1 12
Shrinkage Limit AS 1289 C4.1 8
Particle Size Distribution by D | "

) S:drt}clesze istribution by .ry AS 1141 Sect. 11 8
Sieving _ |
Compaction “AS 1989 El.1andE2.1 8
California Bearing Ratio AS 1289 F1.1-1977 10
Unconﬁnéd C'oml.nr'essive Strength
of Compacted bound Materials AS 11_41 51 7
Bulk Density and Water '
Absorption of Coarse Aggregate AS 1141 Sect.6 4
Los Angels Abraison Loss AS 1141 Sect. 23 3
Soundness - by use of Sodium
Sulphate Solution AS 1141 Sect.24 4
Flakiness Index BS 812 1
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Table 4-16 METHOD & NUMBER .TESTED FOR CONCRETE AGGREGATE

Sugar.

AS 1141

Test Item Method of Number Quantity KEY
" . . : d w ) .

- Bulk Density and Water AS 1141  Sect.5 3 BD,WA
Abso_rptwn of Fine Aggregate :
Bulk De.nmty and Water . AS 1141  Sect. 6 3 BD, WA
Absorption of Coarse Aggregate
Partlc:.le .Slze Distribution by AS 1141  Sect. 11 3 PSD
Dry Sieving
Aggregate Crushing Value ASG 1141  Sect. 21 3 ACV
Los Angeles Value AS 1141 Sect. 23 3 LA
Soundne§s (by FJse of Sodium AS 1141  Sect, 24 C3 sg
Sulphate Solution) I3
Organic Impurities Other than Seet. 34 3 ol
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Table 4-17 CONCRETE AGGREGATE TESTED

W ANGABANGA | TAURI | KARAMA | Suggested
~ TestItem 88/367 88/366 88/365 Limit
 orava | s 80 66 66
.PSD Sand 41 19 29 29

| sile 3 1 5 5
BD1! 2.7 2.6 2.6 2.3
WA ) 1.0 2.9 2.7 5
Coarse | ACV 15 21 20
| LA 17 24 30
SS 1.5 5.7 24.02! 12
BD 2.7 2.6 2.6 2.3
. WA 1.6 4.2 3.9 5
Fine '
- ss 3.9 11.0 27.12 16
o1 1 1.2 2
Note: 1] Key wofds be referred to Table 4-15.

2] Test shows the material from Kamara is out side of DOW

specifications,
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Table 5-1 PEAK FLOOD DISCHARGE OF MAJOR RIVERS
BY REGIONAL FLOOD FREQUENCY METHOD

River C.A. | RIX Q2 RSX | Q10/Q2 QEF | Qio0 | Sp
(km?) | (mm) | (m%s) o (m¥s)

|Miaru  |17217| 110 | 891 | 1.45 | 151 { 215 | 1914 | 111

120 | 953 | do. | do. | do. | 2048 | 1.19

130 [ 1014 | do. | do. | do. | 2179 | 127

Kapuri | 494.0 | 110 | 433 | 1.45 | 1.65 | 248} 1071 | 2.17

120 | 450 |- do. do. do. | 1114 | 2.25

| 130 | 467 | do. | do. | do. | 1155 | 2.34

Lakekamu |5393.2| 110 | 1972 | 1.45 | 1.39 | 1.88| 3702 | 0.68

: 120 | 2110 do. do. do, | 3960 | 0.73

130 | 2945 | do. | do. | do. |4213 | 0.78

Tauri  |4092.6| 110 | 1628 | 1.45 | 142 | 1.94| 3157 | 0.77

- 120 | 1741 do. do.. do. | 3377 | 0.83

130 | 1852 | do. | do. | do. | 3593 | 0.88

Where, Qp .: Peak .discharge for réturn period of n years.
Qo for catchment area over 500 km?
Qo =(.1311 + A0.696, RIX0.774
Qg for catchment area from 20 to 500 km?
sz 0.2148 + AO.EIII * RIX0'453 % 880'203
where Se is equal area slope in %

QIO[QZ = 1.672 % RSXI'_143 + A —0.0706
A+ : Catchmentareain km?
Sp : Specific flood discharge in m®/ sec/ km®
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PG IR ¢ $RBRATH, SR Lo CRERR IR T &0
b d ¥ L. BT % SR i & AR L 7o AT 00k B B A % (05-18% 17 L
2o

OB BLT, TNHERRHSKBCHLCARLTED., BAKIEBEO KT

BORBEBA TS S EFHE LA, BBEA 6 HEL T b LI E

ROWEL DBABS LA, AEVnI Lk, BkBERIIOE G, 5TFBH
AR T L2 s 6B L E A SR TLTY 20 LHIFS RS,
BI5-19% 13 24530 T 0 24 K L ERAFE RE R L TV 5, RIS ERIEEIN L b

BEHITH D, L WA TYVEL, S HLE, yoNAOBMEICLABEEEIED

LbLDTHB,

BAMBEHOZDOMAKY I 2L -V a v ER. FTERZHEET, LAb#ED
B G PR L TRRA e, SN L 22 2 & G ok L B e L C I M B A
BVENI S LR Chot, FRIOBANORERSEE > ORKL L SHT
Bred iz GILEE S0 ER R BHBEA 2 vh & )R HIE S h 5,
BRLLT, BHBAMLERSGIRTLOFEALA, R0 EREBRALTY
BT ERS SEBLALOTH D,

" Table 5-6 DESIGN FLOOD WATER LEVEL OF MAIN RIVERS

RIVER FWL Flood height from ground ground height
(m} . {m) (m)
El
Kapuri 1.4 09 0.5
Lakekamu 2.5 | Not flooded (Terapo Side) 2.0 -
Tauri. , 2.5 - 0.7 1.8
Makara | 2.1 Not flooded 2.1
Sa'pp.aha'ro 2.8 - Notflooded : 3.0
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Table 5.7 DESIGN FLOOD WATER LEVEL OF CREEKS

LOCATION };X)L Drainage Treatment
Taiena creek 18.7 |Bridge
Agobino creek 12.7 |Bridge and Pipes
‘| Ungongo creek 13.1 |Bridge and Pipes
Anina swamp 10.7 |Pipes
Alika swamp 4.2 Pipes
Divola creek 1.9 Pipes
Opou swamp 2.8 Pipes

tEFOr ) -y, AT LTIV TOEKBHETES 2 R6-8 0 55134 L T
Vb,

CRLDLY— 2R AT T TCONRA, THOEPOERIL 2V THTIETAATY S,
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Australian S_t.andard 1742~19886, “Manual of Uniform Traffic Control Devices” = {£ -
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B S B A B (Give way sign)
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2 oo
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Hi 77 18 58 86 F 547 # (Give Way Sign Ahead)
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21  BHHRoER
BHREOBEL ORI L TR, —BIIZRO X 3 R BB MEHREEN S 50 b0
Twa, _ _
General Criteria on Soft Ground
Soils Peat Clay Sand
N vé}lﬁes by SPT less than 4 less than 4 less than 10
‘Unconfined S
Compression less than 0.5 less than 0.5 less than 0.5
Strength*qu kg/em? ' ' '
Cone Coefficient by Not exceeding Not exceeding Notexceeding
Dutch Cone Test: 10 5 - 40
qu kg/em2 ' '
22  EiMMrops

Chapter 3T, 19884 I2 JICAZ®, Z 7:( 19824 {ZCardno & Déviesf)fé‘f_: b A ol |

EE e, H70V5 s MBS LOLHMEL B0, oo TRE05

SR LT 5N B5914Km%E . H6SEFADRIRTIIOMBE I 5. 24
FNOHE D+ E LM LR~ 5,

Length

Embankment

Section Location Chainage (m) Height (m) Boring No.
MI(a) Miaru 33+ 550 - 34+150 506 3.70 B-6
AL(a) Alika . 37+750-38+200 450 3.60 B-8
KA(a) 57+100 - 594800 2700 2.50 S-2
KA(b) Kapuri 59+ 800 - 604100 231 .3.00 B-9
KA () 60+100- 62400 - 2300 2.50 S.3
KA().  62-+400- 64+ 000 1600 2.50 S-4
LA(a)  Lakekamu 67+100-67+500 278 4.00 B-11

LAG) B8 +200 - 68+ 550 350 170 B-14
TA (a) 67+ 500 - 68-+ 200 700 2.00 B-11
TA() Tauri 68-+850- 68+ 850 178 4.40 B-14
TA() 68+ 000 - 69+ 600 150° 1.7 B-14
MA(a) Makara 734+100-76+300 3258 2.20 B-16
SA(a) Sappaharo 76+ 300-77+700 1357 2.20 B-17

14,056
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Fig 6:5 LOCATION OF QUESTIONABLE SOFT GROUNDS .
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No.of Section

for Calculation
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80+596

21
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No. of Cros_s Section ) o _ | A’-.{Q_)'_ ' LA-(ay l{A-(b)) _ |
for Settlement Analysis Hi-(a) - Al-(a @) [ka-()Hale) i@ Ta-te) HA-(2) | SA-(a)
| IR | gl g sggsg¢g3988g9g § &
53 LR g 8 FaddgdPdigdd  H &
Length Csoem | l4som 27008 | 231n 2350{\160031' 278n|700n]350n]178n 1500] asen | 13570
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Unit Weight ~ Cohesion Internal

Source of material Friction of _
t/m3 tf/m2 . Angle (degrees}

Bereina-Miaru 1.8 2.8 28

Palipala hills 1.8 28 28

Ilavala hill 1.8 5.2 315

Malalaua hills* (1.8) (5.2) (31.5)
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FRENOWEI BB H TR E B M- T 84 . Appondix £6-6(1) ~

(12) 2R T,

242 RYLTH
KRERLTRIRORC LD RDHRD,
s =.S(t+20yea;‘.s)-S(t). .............. e )
CORERVTHRELTRAMETAHE, FATAOMEGEL TROSY — AH

Trohs,
20 years

A {
' [

Road opéened {

- i
) - : ] : Residual Settlements
., M ]

: . ‘\/"'h-\__‘\‘due to primary consolidation-
Degree of Consolidation of 80% " e T

“due to secondary compression
20 years

B -
I//,///' Road opened
. /
Residual Settlements

~Je—————=2"""" (ue to primary consclidation
— Dy -
P due to secondary compression

/

Degree of Consclidation of Bd%

C _ : 20 years . Degree of Consclidation of 80%

;///’/’ Road opened
4

Residual Se;tléments
=————due to primary consolidation

© "DESIGN RESIDUAL SETTLEHENTS AND
SECONDARY COMPRESSION )
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Table 6-2 RESULTS OF SETTLEMENT ANALYSIS

Before Pavement | After Opening Road
. I Boring Embankment Residual Allowance as Final
Point Examined . | No. Settlement Settlement T
. ! (cm) (cm) Free Board | Allowance
_ t Q50(cm) | >30(cm)
High Bank near Abutment
g : . .
MIARU | B6 39 3 60 1 57
. ) ' _
ALIKA | B8 86 23 g0 | &7
T T . ]
KAPURI | B9 43 17 210 | 203
- : ]
LAKEKAMU ! Bil . 32 4 240 | 236
H 1
TAURI ! Bl4 25 21 240 1 219
COMMON BANK ON SOFT GROUND
] ' i
KAPURI !os2 - 26 4 80 i 16
1 H
! 83 37 3 80 1 77
H ]
Y 17 4 80 1 36
1 ] 1
LAKEKAMU | BI 17 4 40 1 294
. 1 !
TAURI ' B14 10 11 10 i 93
I 1
MAKARA ! B16 34 7 130 1 125
. ' R 1
SAPPAHARO ' B17 32 5 5

+  Additional Embanlement may be required before paverment works.
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Fs = _
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252 BEROHEMERE _
EHRBHRHRTOBEORANY LHT I ELTOHRL ., F63k U Appendix &
6-7* (1)~(T) b= ¥ o |

Table 6-3 RESULTS OF STABILITY ANALYSIS

| Data Source of

Soft Ground Drilling laf Safety Factor

| Ungongo area : B3 2.2
Miaru area ' B6 - 2.1
Alika swamp | ~ BS 14
“Palipala to Ilavala B9 2.8

Terapd Mission area B12 2.1 .
| B13 2.5
Makara to Sappaharo B15 1.7
- B18§ 1.7
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AlikaiBizid, EX2mz WA B KEXFE->CHY., L0 KERITHFIRL
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[nlet water depth in meter
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X —— a7 0.3 04 63 K] ]

Calchment ares fn km?

Log'yp € Discharge ) ~ 0.644 xLog 1o ( Carchasent ares bo 1217

Fig.6-9 SMALL CATCHMENT DISCHARGE (RIX =110mm)

20 R
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Design distharge in m3s1ee
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Log jo ¢ Discharge ) « 0.721 xLog [of Catchment aren )+ 1,092 -

Fig.6-10 SMALL CATCHMENT DISCHARGE (RIX = 100mm)
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M) F¥2 Y= bFEy P A2~ b (700mmX00mm)7 L % % A } 70 v » T i
TRE. MU T 0 BB 0omIEV Y+ B 2 & AR D (B ik b
L SEET 427 75 30cmad &) o

(@) BRI T (900mmiE)
AT THTORBFLR TV AEELORED BB 1Y 60emd 48 & &
ns,

iﬁ@%#fﬁ?@iﬁ&:zr@mﬂﬁﬁ&ento

Comparison of Culvert Type at CH60 + 600 ~ CH61 + 600

Steel Pipe Culvert & Conerete Box Culvert
Item . . 700mm X 900mm per
900mm per 226
, 208m
A. Cost of Culvert |
(1) Price of goods K. 51,500 - K. 75,400
_ {(at POM) {at Terapo Field Factory)
(2) Transportation - K.2,900 K. 20,000
to the site (POM to Site) (Terapo to Site)
(8) Setting Up K.9,900 K.47,000
Sub total  K.64,300 K. 142,400
B. Cost of BEarthwork K. 253,400 K. 177,000
| © (12,485m3) (8,720m3)
Total K. 317,700 K. 319,600

Note : The cbsts in the above table were estimated in June 1988.
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BOXUYREFACE LR D, A= b LOES30emE V) & & B EHHE.
P v <= b EERMAE T 2 22 520 Th S,

BT Ok

LM |

B KMo Pk AEE 0 EEC ARk b, BENALE C, BEBILT 2
S b - TERICEPIAT B LER LV ADTHE, LAL, BLERO
B TG L CRRE S

)+ %

PR OBEH AW CHAT S LIRSk, FRBHE L THABLT
DEEBHFLOWADELTCER S ALY, IMELOULEERPELOMEIZLDY
EEACRET 2 X )RS,

ER S W AR

SIAVBEEHS
1 3
Q= —C. 1. Am"/s
3.6x10°

eT

Q  ELEE (m'E)

C 0.75. #iH R
SEFEFREMIEE  103. 7Tmm/ls
A EKER
X, MiEoRTED G

L)

g =a- v(m%s)
NN g

q  BEORTHR mY)
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RIEFEH

Cardno & Davies Study CRRU4OREFEHRARAE S TD, LALENLEZ0H

% 51§ (Opou, Divola, Alika, Ungongo viaduct and Anina) {3 i Hi B x Twvia v h N

N PEBERAB L E o,

WEFIZ1988E I H AT 100E RSB AR EHI L, MBEOFERETRO LB Y

REL %,

Name of =PJf'opa:used Bridge Site Pgilag,loo?é?g)/ s) Bric?;;gzlojert
Taiena creek 48 Bridge
Apgobino creek 59 ' Bridge
Upg(_)ngo cx:eek ' ] 155 (141) [.Brid.ge
Ungongo viaduet - Culverts
Anina swamp 37 (34) Culverts'
Mi.aru river 2,180 bridge
Alika swamp 150 (142) ‘Culverts
Kapuri river 1,160 Bridge
Lakekamu river 4,210 Bridge
Tauri river 3,590 Bridge
Makara river 20 Bridge
Devola creek 7 (6.5) Culverts
Sappoharo river 22.5 Bridge
‘Opou swamp 23.5 (21) Culverts

RD 7 VS = A ORFBHIN R BIKIRE A TOTO L 1 HBF L7,

1) wrIr THGE

9Ty TEOGRBARE IS L HES R, ROKREIE10mO KB

 AE D300 E b OFIBARIRE R 0BT A 2/ S R RBSHA A S R BB E T

Bot, FHEEHT IEBRLETHLAEABORSHI T2 BEIER12
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EOE2ImO A b= b CEEF B L RE L, £ OBEARIIECH Ll
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P =S OBAREITIYS. B BV A o & ) & LAk G b R 7 54
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{5)
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v,

iz,
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PEAR T E & HIF 5 hoi,
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Bk 3235mYB E HEE N, 1RO AN~ EQIMTHATETHS &
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i
~}

{i
n

BAY . SEAR L. FOY. AT, Fo DR Y PEkT B

Ul Y A8

= 85 -



2.2

2T
I & A |
UMEDBR—-AREBBIECOMMBERE L K-y 7HESRICD & 5w TER

CEAhS,

MECH2D, RERAOERGAEHOMEK L 25009 010 BBE L & 5 — 7l
Rizk biFh b, |

1 5 ) W2 1988ETA P HBA AT T, ST My ATY TT AL, 5T Y,
ATy NNUOCERETERCERE L, BRI S o TXMBRAAH - 1

(30HP Yamaha Motor) & & %l i $5(M410)i2 £ B 7\, 05U — 7T I h 2 AL

P DD ZY s EE VT, FNCHBAREOMENRIIE T, Yy

FARORIRC LY 2% =7 MO KSEHIEOBHAWE 2 0 BIRT L 59T
BAGRE AW SR,

RO~ ) > 7 L HEWEE >V T T T BT CRIBLA,
COMEERE THERTHEAREL L2 CREL LWL TH -7,

G S RRET A LB KEETEDOWIE L o THESRAI T, 74

Ao ¥ ACORKEEANSFIEL - TEY . TCURESECRAE R,

iR EtE
OGN — AR HECEEh TV D,

BB, BRMNOEHEHEISNA-SERoRTETROL SN,
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Flood Data and Bridge Plan

| e | Flood t)ata . Type Super Structure
Name of Bridge T _ "ot Pile -Simple/ '{ Typeof |Bridge
Q100* | FWL | LWL {HWL [Current| " Continuous{ Girder |Length
Taiena a8 (187 — | — | = | F 1-8 H-Beam | 17
Agobino 59 1127 [ — | — —_ F 1-5 H-Beam 20
Ungongo 1 185 [ 131 ] - j g — F. 1-8 H-Beam | 20
Miara  |-440* | 50 [ 10 {35 | 18 | F 35S [Buittup-G| 90
Kapuri | 180* | 1.4 [-02] 08| 10 | F 38 | H-Beam | 64.5
Lakckamu . | 1800* 25 |02 |20 32 | B 3-C  |Builtup-G| 120
Tauri 630t | 25 | 04 | 1.3 | 16 B 3-C  {Builtup-G| 120
- Makara - 20 2.1 12 | 2.0 1.0 F 2-5 H-Beam 40
Sappaharo 225 | 28 | 15 | 25 | — F 2.8 H-Beam | 40
T
QI00*  : EEFEKEYA)
Current. : RETAIIGE  (wAD)
B . X
F BEEAN
] : HLATHT
C & i

WRHBTER SN LORTROESLD,

(1) BRI LI b 4 BB S o 7 KT FEME LTHRD LS
CEE L 7,
16m— 3TN, F5H A, &7 U
10m—H 7Y, THT, o AnDELmOr ) -2

@ HREES 2T, PG 50 CHER & 05 BN ORERE EER L
Tnﬁﬁﬁ%%%b%:%@ﬁﬁ% PEB LA OEEL 2,
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3) WEBXE LCREFHEEA LT, BT B b T~ T AR L L

(4)

(5)

(8)

)

FAR

THEO AU B 2o Tid. BALER & ¥ BRI EICRT BRI CEALT 5 2,
MORBER GIRRMRES S LI L, 2 0B RERORITEE L BH@R
EALEOREL kD, |
BEHTORLBKBARNO LD EOEELP 6 TROL ) LRIES D
AR

Embankment height
Name of Bridge behind Abutment
Bereina Side | Malalaua Side
Miaru 3.6m 3.3m
Képur_‘i 3.0m 3.1m
*_Lakekafnu 4.4m 4.2m
*Tauri | 47m 4.4m
Makara ' 2.7m 2.lm
Sappaharo 2.0m 2.0m

FTTEHEETHERAEBh, 5y HaMe sy 7 VAMEOHF I T I2E
BAEDRTVA b AAbLETHL>TEV I EHhD ) B 24 m~4.2mi3
RAFEHS LS n b,

MOFEEL S E20m~36mE L D HEL VLD LB bR, LA L TFHE

L LCHEEMRE 54U T, BEEERLE T AN EH AL C E L,

MNP RESRBIER 7 —F v Y HRORBER B TIFs 2L bRELL
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FASEE L A0 BRI LS E 5 E 0BV LS. LRl ETE
IR 2 E Lz, CREHLBHRAOSVITA, 794, 4900
RO AETE S hiz, _

HETELTROEERIZI7 F v ELRBT A LIIL,

- F¥A4TF, FTTVEJ, .'?Pﬁyﬁ?‘)*ﬁa)ﬁ%?fﬁ

- iTvEews o T AAEEEE
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() PIR O AR FTIGR & 0 AAR % 4RI L 5 PIBRER TR 30K B Dgo % 5K  Lacey

' DARIZLY %@%ﬁ'%ﬂ?ﬁ%ﬁ%%ﬂmto RAFE, ATVE. 3T MET24m
PLIBMOFESEERTHILIILA,
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2y ) OEREEBBH I 2 )~ MIONFLELTHELER, 200l
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3.1
3.1.1

3.1.2

3.2

3.2.1

RO MRS
Rt Rt
WALt

BREBRORHRNT/ T2 - F2TEATHY LR TV FELERL A,

{1) PNG Standards 1001~1003 (1982)

(2) NAASRA Bridge Design Specification (1976)

(3) Earthquake Engineering for Bridges in PNG {1985 Revision)
rROERCZLVABORK S Lo T, AAOEE, BS, AASHTOZEH L
7,

E
(1) EWE

PNG Standards i2 i > TEHBER RO L B Y,
- Aldton RihiiE
- Tadion 1A £{EHE (NAASRA)

- 60ton BEITE

(2) ﬂ%@%ﬁ%"
A OEREAPNGO B4/ - B L, HBRIGE L TCOoBREERENL2Y AE
L, BMBERASFM LI EL LI V¥ 2 5 4 VO(TypeC) & L Tixal L
FA

(8) Z0fhowiE

s

R
g=111]

oW ER., BE. +FE. KE%)EPNG Standards i- & = 72 75,
OB hdhot, FIOATEBEBEORBCLLTE, BXKEREEIHET

EELLZLOFFERLZ,

RO WL

EE T | |

TR AT 6910 IO b SRR 4R L HIF S h, KOZHO WL
WAL %5,
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@

B

pAxF, TV, vy Sy TSR BT E 08K RIE17m, 20m, 20m &
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%10 4018 |

T H T ey ANTRIEOKH, » 7 LTV ESROIEME b oS RME
G Ch B, BHREAOKIEII EABRE LT, FHELTI LSRG
DRERBITFLILDTHD,

e

-7¢ﬂ5a9vum ﬁﬁmmﬁﬁﬁfﬁé ZEW%th B 3% 46m

M R3Tm o SE IS ST & L 72,

S L L COEMEIE (B S 0 THLTE £ 5 MHEES 2w,
RO ETRIC L - TEFSH, HWEROOR, BEELC L 2H0H
BT AbOE LA,

f&E

Sy
BHIZG6FoMEREL . LB ITWEL ERLPBCTCERFT L, HRABEC
BEAS500mmiEN b O MMELXLALFESETTITATNG, ﬁﬁiiNAASRA‘

Section 40 H#E T BIE S R iz, #*%DCM%J BERCHEBFEETHRESIRA,

BERAITB, PNGRETED S/ ¥ ¥ 7 s A VREHT B REH L@ A
PHLOEL, BB O LIE . EREBLTHOLBIHE, HS5EEEEHL
TEEtshiz, ?ET%FHJJ: &L r:i%?ﬁfﬁﬁ%“" Liirim & oM icixat s huis,

15

BRI 4E o2 BE L, TRCCEBIWELZZTH2EEL L,

&/ 800mme L, TAHEMERIZa> 2 ) - P 2PEHT 5, Z0MEH
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3.3

3.3.1

3.3.2

3.3.3

THEW O R ﬂm;/¥¢74w#&Lfmmgﬁ@ﬁgfm%énfwa %
@Eﬁ%mmﬂm%éwimﬁhﬁ%%$ﬁﬁ%¢lﬁmménTm%o

A E et

PRIRIE & Bk

mmaummam5wmm®ﬁ%umofwéo:yyu—rmm&ummws
(250K gllcm®) © £ DIF &1 "
m@mﬁ'lﬁmmmm%éqmmm

tirkHeAs 2,300 mm 015 200 mm

Hir P A8 27mnmn®f & 230 mm

é&orw &%@hﬁﬁﬁﬂmmhfiﬁﬁﬂmwmt/TTMmmﬁﬁfﬁ
%nﬁﬁ&%ﬁiﬁﬁﬁﬁﬁiwﬁmuu%mev%?\zmﬁﬁﬁmwmﬁn

13200mm¥ v F TRHEL TS,

FHF@

ZA/W?%®EMWEH§7FG%W§¢l%rfﬁv\tkﬁiTéﬂTw
B, BHHZEOBEIZR 3 7 AE LY T~ CHEH (Grade 350) O i #900mm
751ﬁ%%ﬁﬁ%tﬁﬁéﬂtoiTW%%ﬁUﬁ®9&ﬁAﬁ\7¢Uﬁuﬁ
AN DB EEEEROHBE AT O CTBRERE L CRIETEI L

AT ‘
37 AENNHEIR1100mnTH I EAEEOBEE* THL I b MEL, 747
LEL Y GO IB VB BTE A AL N, HFE I AE £ 1800m% RE

L7, ZR6OMEH b Grade 3508 L 72,

Bl & A

Wl & 5 4 BERE S ATV B,
ﬁ%tﬁLfﬁﬁﬁﬁwﬁﬁ&ﬁﬂmthNV¢%tWﬁ®&&ﬁ%ﬁﬁLto
£ M1 4~6m T E T RIS & RIS 5 220 OBiHT & BB L 72, HRBOTRE
DI IEHH I £ LCOBE E AT 3 BRI S R B,

30mBLED RS> DAGIZRT 7 7 v VR FEEIRET B EEATE & h i,
BLE OREABEIZ 5 TRET1ERER S,
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Bridge Saction L : N | o Stractural Skeleton

Group Bridge Section | | Bridge |, - . Bracing & Skeleton | |
o ' . okekamu Coy . 8(9) 4625 3700 - + ' 10 (0)4600 246000
5 300 . River gr /, ) ) .
' ’ : Y - = : — = -
' e 1000, 3{300 1000 -Tauri River |. € Sway 3 nner 8| olaphron [ 9
' |*Lakekamu: : . [ Deck 230 mm | . h_/\u_- 2 swoy LD T onthe pier 8 { .
Group (1] River : . = e = ' 1 37446437 . L2700 ' ,_2?90, S l 2700 ,
~Tauri River ' ' ' e oo 8@ 3750, 3 :
._ . I o I *Micru River|: '{-!3§ - ‘ N
| [ . @300 | = NPANZAN
1300 | 2700 1300 | 3@ 30. - ¥ e 3 :
, T : End - Inner Center ~
Swuy 1 > = Sway i - ﬂDiop twom
|_2@uesd_ _ [ 2@ues0” 2(@)1650
. 51300 . 6@ 3.333 =20.000 ?i-
| Miaru. - T . ' * Makara '
rooe, 3300 Jries) L Q
River River s(8
-Makarg =t : 17— Deck 180 mm | Sappaharo ~ -1 .
Group: (1) o 5= T o ; —{
Rivar I River | - ) P ¥ .
- : ) : -1~ . ' : ) End Beam Fene] 10RET -en?er e
~Sappahoro ‘ S ' 20 20.0 | m‘ﬂ ot ] ] D'“"”"'“]E_*]_}j
1000
River - - 2@ 165 . ' _ 2@16 | 2@162{2 Lg_m
h: 350 o '
5,000 — @ 3583: 21600 §.
. : ) T I .
*Kapuri River T : : H
_ . 850, 3300 - 850 . _ 018 .
. | I R _ - |* Kapuri- a
_ . : ' - , ®f . ,
- : =2 T Deck 180 River v
Group () : ]: T ]: mm : ?. .
. . : . : . T I T ' ==
. . B T - : . { —i: ln'nar 1| Canter r [ §
: : . | | ) 3@ 21.5 End Begm '[ | St A Diephrom j_ I
859 2@ 1650 ]850 : : !
M 2@1550‘r : 2@16 2@1650
. . . X i‘ “@azs0 & T i, S R i A ¢
* Taiena Creek _ _ . Taiar : =7 - g : =
BT [ — 9,200 S i Taiena 818 - WAL Li 1 . 12
-Agobino Crgek. CE 2 00 " O ese .Cf%k ‘@j')? !_ 3:@ 2300 ! L 3@ 2300
. ' ' : - ' . S L End Beg Center inner ’
: ..Ungong_c.)Creek __ | : o R 1 1 Deck 170 S ) X nesem ;mphmm Strut
Group - [V S B e M S r?:' B 3 _ . _ _
. ] - . - - 200 mm - , : .
. - . . T e mr L 4 @) 5000 4
| | I | I I 1 | QAgbino | g =200 74 b J—
T T LT Creek | BIg L , HFDIL;:} LI &
_ et ‘Ungonge | @9 o 1 . L AL L
uso 3@ 2300 .- Juso _ ____cr“k i ' I - 3@:!330’ 3@230«# ’
- | 20.0 ] - End Beom Cm'f;:ophram l Inn;;w'
. PFig7<1 _ DETAILS OF PLATE GIRDER BRIDGE . _
’ L ST . : P - 93 —
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3.3.4 Tk

3.3.5

FHEEONHE L IENFORIMBURT2 L TIERS RS,

7&ﬂA &wu%u%rﬁméhrw&ﬁﬁwvﬁffo ? 12 500mm A 600mm T
HEMmm,%%%Dﬁfrmm#mmﬂﬁinfmaoﬁﬂﬁmmmgumMm
THF12mm. 36mm~42mDiTAAR L 25TV 3,

MEOE ﬁt&rn HF- ) v FRAEFEMAE CHIFESEMECRIES TR T
1$$ﬁéhrw%#%ftbﬁﬁ&t@vm&woLb@i ﬁﬁ%%@ﬁmL%
BoTi, MBIEHETCBEALOEFE L, K- ¥ 7L hiEREh D oHiE ik
#miiT«nLﬂ@ﬁmmrmaawaﬁmmaauﬁﬁ%ﬁgrwao_oﬁ
BRREMTS D, MFE B E TNAASRA Section4 DRETEHE S~ e,
EAL 2 Ee R R E L EWELHEII26TH 5,

HITESIRY L b bEHN THRES LT 2, MIEEC Y 7 HOWERE
IS S iRV —Uzﬂﬁh%%ﬁz%ZEﬁééﬁﬁtﬂfw

U ABMEE S T VIEORIEROF =) ¥ FERLHOBIIABT L bAS L b
DTERL, YN E, BE FRS. KBES0OLHEN L I10MPak HET 5 &
L, |

L TOMBENE KBy s =) Y Y CREESBIARDL S L, R
315 % 55 T800mm. IEMER TI000mmE & -4, FOBBHOBALNEKRIIESH
T4m, EMBTIME Lz, 2OPIEMT > 2y — FATERE N,

R & XAOHR

FRIEBVAVERBRNFSH A, B70V 2y PAOTREL TR, BERFTO
BWEMOSH B BAROFRNFIHE S 1z, PNGETE, BEHFOREN ¢ ZHT
BRARDMEM S RTB Y, KK EOHARITEC S Rz &) HFER 2B LA
DREEBFFTOATWE, bHHAPNGTHEEHEHAME & 5 7 A BHIK

.ﬁ%%@?:h%ﬁ%&ﬁ%%f&%ﬁoﬁ%ﬁnm%ﬁﬂﬁﬁéﬂtiﬁt%ﬁ

3.4

RANFEhTWVE,

ol o RS
z2ofhoFBiEER L ToLEh,
(1) M2 DOWDRERE & ERT 2,

R ¢ 7



@ EEEFEDOWOBSEBRO b 0 L HAT 5,
3) HOBBIRER 2 v ¥HELAEOHFEELT B,
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4, hEESREHLORE
ETwm;ﬁivm\v%?ﬂ\ﬁvﬂnnﬁm%ﬁﬂfmﬁﬁﬁﬁﬁwwﬁﬁ&
BB, HHELTHBOREIM 2 & GIRIAA NS 0 HBHEL % v & HlF S
hi,

41 EHIAR
BRAAKBIGIEOHBREOFERELI L, HELOPER L LTBATHESRE
BEtvma T LB LT,

.&Llﬁﬁﬂﬁkééﬁg
ﬁﬂLt#%ﬁ@@ﬁiEv
| W TR E A 10mEL T 12 & 2 B/E ©
iE 2 20mBL iR O T8 O FEHHIE (D) 0.2mmA 65 2.0mmO $EIZH 5 H D,

412 EBLOHE
ABEOHERTILEOSH5LBIHLTE, FR ) CRBES R 5 RMLIHT

BFLE KD D,

FL = RAIL e e e (1)
R = RI 4+ RZ oot o)
=rdm-%' .................................. (3

rd = 1.0 — 0.015x
ov = [{rith + 1 (x-h )1 10

ov = [rth + r2 (x—h }} /10

T

FL ¢ BT B IR
R B AR

L : HERSE ARG H

yd  : LIZHT 2R AR OREER
Ks ; WEMLORECAY 5 KFEE (0.14)
ov ¢ &ERE (Kglem?)

: ov : AHLIE Kglem®)
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Ry : NfEEovOMIGED 6B 5 5 A BTREEH (M7-288)
Ry : DsgOMZE % B AWFHEEH: (W7-381)

x o RRELOOES @)

h o MEREASHTAEE COES (m)
o BOMUER 16~18Ym°

e DORDREEEE 08~1.0um°

HRIEROL IR SRS,
FL<1.0 0856 T OB KT 52 &b b,

FLZ10 0B e T OBBREEEL & v,

413 HEL O # |
BEARSIET 2B E, HERH LOLRERLERS LD, TORATED

1202 L IO TRITBIIFEN D,

Table 7-5 Adjusting Factor (DE) to soil factor

| : Reducing ratio (DE)
Value of (FL) Depth (X) of layer (m) for soi] factor
0= x =10 0
FL = 0.6 :
10 < x =20 i/3
0= x =10 1/3
06 < FL = 0.8
: 10 < 2 =20 2/3
0= x=10 2/3
.08 <FL = 10 .
- 10 < x =20 1
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42 BREHER
STYNAL BTVEL 2 A TE. Fy ANTAORIEN A OHLRH ORRRT

ﬁiigﬁﬁ’-}éh%’:o

. . _ Values of FL
Name of Bridge Left Bank Right Bank
Miaru 1.37 - 2.48 Z1
| o 0.99 - 1.70
Kapuri 1.06-210 | Z£2
L 0.99 - 3.05
‘Makara | 122 - 147 1.10 - 1.45
Sappaharo 1.01 - 1.80 1.27 - 449

It
0
i

[ 0.99WIES12m0E O T b  H IR BB L2\ (R1-551E)
2 09RSIMEO LD EAIREL Y AKOE - I BOLHEEL S
Vi,
FEOPLE EEY XA Dk @74 d HT702 . HAEE IR D764 (D~@)HH L

Twnb,

— 99 —



1.1

1.2

wBE  MREERE

EHES
PR

&3 1 5 B ‘1‘ » Road Note 31 “A Guide to the Structural Design of Bitumen-Surfaced

- Reads in Trop:cal and Sub-Tropical Country, 1977 {(Transport and Road Research
- Laboratory. UK)iZ, DOW® ﬁﬂﬁnxﬁf‘? ZaThiERShTVwE, Zigﬁiﬁnxpfﬂ)

SEs M &2 . DOW O Specification for Road and Bridge Works 1978 & # ¢ D 5T AR
2L 1, |

TR B E
ﬂ&ﬁ%gmUTLT?ﬁ&L;nwmto
a) BEINIM = 104

b) ?)]ﬁﬁ:FfJElx 200‘&?/8

s
ol
f%l
I

e

.w%imxﬁ7_9®$mmaﬁ“wmmxh%ﬁénfmtommﬁﬁ%—

L. L 5B BY A, EROIAOAEEE ANDN D IEE 2005 & 3
E L7z,

LA Lade1iFmicsit s XREZEE, 101005 TH 5

¢) EFBEDOMUE =3.0%

ZHEDOTOAEFARIZTE-

) 1R E (8.2ton) 0 R

PR R, FERE 0 RREOH IR L,
SURBINTAHAEORE = 40%
EEREOSE A5 TREY = 045

RS FEORRHRILDTOLIICEEL 2,

1 +0.031%-1 6
100X0.40X0.45X 365X ~——— =" :75,922:0.08><10

BREOR MOEEHEOFMBEBH DI {%mu‘ 0450 BB HBL T O
FORIIZ L B,
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Type of Road

Number of per  Number of Number of
commercial standard axles  standard axles
vehicle per commereial  per commercial
axles vehicle
(a) (b) (a) X (b)
Moterway and trunk
roads designed to carry
over 1000 commercial |
vehicles per day in each
direction at the time of
construction 2.7 0.4 1.08
Roads designed to carry
between 250 and 1000
commercial vehicles per
day in each direction at :
the time of éonstrucﬁon 2.4 0.3 0.72
All other public roads 2.25 0.2 [0.45]

Source : Road Note 29, TRRL UK
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2.1

RUAF — 3 7 VETE (Lot 1) @ At

34 5R © CBR |

a) KECBRIC X % %EICBR

_a)[:i’aﬁ@j:’ﬁnﬁ%ﬁv- ¥k, i%s-l*t_r@‘o KECBRIEIL, 3.4 67.0%D T
TR, 4#3!11&\:&@%5»\1@%320F,aé.wcm%mbz)o

EXEtBRIRCBRIER., MTERIEEXTHESI RS,

= HCBRIE T L - FiEER

— 49 CBR~ {(#% X CBR—#% /»CBR)

C
7.0-3.4
=51-— =3.6
- 2.48
iz, CEBETIERT,
Number of 10or
Sample 2 3 4 b 6 7 8 9 maore
C 1.41 1.91 224 2,48 2.26 2.83 296 3.08 3.18

b) MIERAEAR L LoREICBR
Road Note 314 . EFBEE # & 0 kb iR & & BAGR & o BIHEAE R 42 B L 72 J 58 /A
BECBRIEORENSH 2,
£BI1HZ L D L, PIOEHEIZ11~49TFHEEI06TH - 2, ETOMBKEBEDB4%D
mﬁmanﬁﬁéntﬁﬂmanL#vvdéw
nXufP1

=FHPI+ifEE L A ERRE

=19.64+79=275

'Ltﬁot\%ﬁtmwémﬁmﬁmv

PI30Ix T A HELARAK TCBR(EJiRoadNoteMLuEJTéi’L’CL\ZJPI—;VMLO)

'wé_mm@mﬁ%ﬁ:numeor%anto
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2.2

HREFE I LORLOFES B /\CBRfg
 0.6m 3%
1.0m . 4%
1% A OBERED RAEIEE OB CRE D 1B IH T 2 8% & 028
DFOHEL L RANRICBRIEE . BTICRY R bok0 605,

. Miniﬁnum CBR (per cent)
Depth of _ :
watertable from | Non- Sandy | Sandy Silty | Heavy
formation level | plastic clay clay clay clay Silt
sand | P1=10 | P1=20 { P1=30 | P1=40
06m  (2f0) 8 5 4 3 2 1
1.0m (3.3 | 25 6 5 3 2
15m  (4.9ft) 25 | 8 8 5 3
2.0m  (6.5ft) 25 8 7 5 3
256m (8.2f) | 25 8 8 6 4
3.0m (9.8 ft) 25 25 8 7 4
35m  (1L5M) ] 25 25 8 8 4
50m (16410 | 25 25 8 8 5
7.0m  (23ft)
or more 25 25 8 8 T

o) VEHIREICBRO R
:wwmbEﬁtH%tﬁ%%%@i%?%7uﬁﬁwﬁﬁif,@?%Wﬂﬁﬁ
H(PDEEHE-Tv 2,

LROERLY, HBEONEICBREIRABL RELL,

I 0 R A
ﬁ%m@%&smmﬁﬁﬁémﬁﬁﬁu%xmm%%ﬁﬁﬁitmm%%mmﬁ
% 5% L. Road Note 310 §5455Er 7 v — I (B8-19Iz X hiRFEL 72,

Kb oA BEEEORHELUTO LS,
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2.3

#®E . R FEEREALE (DBST)
LR@BSE  , 150mm (CBR8OLLLE)
TR . 240mm (CBR25LELL)

TR R

a) TRESHHH O

FRESNARIMGH 6O TRBEHEEE LB, 520 HEE LY BLEHD0
WER R, MMMA(LL)., BIEERP.DS & UKRCBRIEIES-2HIRL 22,
ML T ERT, |

- Summary of Subbase Material Test Resulis

Ttems. Ranges [l of Mean value DOW_sPeic'iﬁcation
test values limits
LL ' "35-43 39 not more than 30
PI 10-22 16 not more than 10
CBR 11-35 23 not less than 25

1 Ran.g’e were calculated from equation X * s, where X is the
mean value and s is the standard deviation of the individual
value,

ERE LN, HHOS EACBRENFZBBY T TH Y . DOWHBRZORABEHRL
TUBVOT, MBEEET<ETHB, LLOPIbIL & A LALHE O R IBREA
H5,

IHOTUY s FORBAIL, S OMBDAC TEEEM MR L R 2
BRI B oh bk hot, SORKAOHE U HEEEE LY B2
1) RIS HTORIH Th 5 4%, B0 B S S 2 0 KBIETH 5,

Road Note 314 . CBRIEZ V2 HEL CB O, LLLEPIOBER A SR TV v, £

[

NGO, BT UOBE NI CTRBERM L LA ME e EAL 2

BINREENMTELLVIHIREILETTVESILTHES T,
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b) XY FEM (R TEMRIE)

CBARAOEE LN BRABLOHK DU AT 5PIORD £ CBROMM N 2 b
w%xvhﬁ%ﬂﬂm\ﬁ%@%nm<mw6h1w5oxhﬁﬁ%um\hx>
bﬁ%ﬂﬁ@ﬁ%@dmwm%twotyﬁmﬁwbﬁ?th?bci%hﬂ;
MEMELTEBIATCHDL, AFCOLI I BORA L MEMCEMHRES
AR TE R VA ORI R B ERBELATHE, RE AL, S b
REELEBOKE, DI P1BOE 2 ¥ MEMT, PUHERRDS T 5, Shic k) 2
DREFHCERBBB CRAFLEEDE T —H € ) 1 71 -2 BHENEE S,
tj>bﬁmﬁ§®%%mm&ﬂﬁﬁén\Tﬁuiamahto

Babanongo Sandy gravel

o Bereina Sandy gravel i
20 — . . .
100
15
o5 o
o et
c
A T =
> Y 50 _
b s
o o
- -
g s 2
o n
~
Py
0 b 1 0 1 " -
1 2 . 1 2
Amound of Cement (¥%) Amount of Cement (%)

Fig.8-2 Ip AND CBRIMPROVED BY CEMENT

BEDI~2%t Ay FREME, Wb LA L 2 EHBRMEND L - L 2 REEEB T

LTw3,
PIO@E L. CBREMIBMBERIZYR I N TV D, 15%DFEIME, o E L HE

TRBBROEECH LT+ THLZ EHNEL D,

-~ 105 -



The Cement Adding Effect on Subbase Sandy Gravel

Addition of PI Soaked CBR
Cement % _ %

0 191 142 16

T 4 6 50

2 3 5 110

~ Note: Typé_A'ﬁortland c_emeht was added by weight of the dry

aggregate |
1) Bereina pit-run sandy gravel
21 Babanongo pit-run sandy gravel

o TRBQHORS

FWEA G, CO¥A L FEENEE, TEEED LIH100mnE AT 5,

Road Note 31T 1. BHf & BEHHFBO N WHETE, ZOHHIELI DS 2
BE 0 &KIKEET bCBRSBY M MFES 2 6, L #5100mm% I < T80 TREH%
AL LCHEMTRTHS L LT A,
_:@ﬂm@@ﬁunﬁm,makawﬂibm&mmfaéo-
?xb%%w%ﬁwa\TE%ﬁﬁﬁumTtﬁitﬁﬂﬁELto

EITREEE 100mm ; 1.5% A ¥ FEMITE A L FAIEL 2-RLE U ) B
FHTEEE 140mm ; I L 503 g L b

Q) TREEOTHH

1 L
@itﬂ&@ﬂﬁmg&?tﬁ?oﬁﬁ@ﬁmutA&mwﬁﬁéwﬂﬁﬁﬁwi
TR B B A OB ORMOHEBRE . DOWILHED EREOSNIH 2,
LA TINLOBE LV EEEAT A RRBERE T L AHERRON
 HERERANLECHD,
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@it AT BRI B AR AT BT ofsil{tii il s h s,

Grading Requirements for
Upper Subbase and Lower Subbase

Percent by weight passing
Sieve Size [DOW Preferred
‘Specification Specification by
Type B JICA Study Team
75 inm 100 100
37.5 mm 60-100 70- 100
19.0. mm 40- 80 55 -85
9.5 mm 30-60 40-70
4,75 mm 20-45 30-55
2.36 mm 15-35 20 - 45
425 um - 8-22 5-23
75 um 3-12 : 3-15

L TR (e A L AU U f TR
s . A Y FPREH00.0426mm 7 N A EB O R, BUHIEHY
10 Fed 5,
KBCBR ;2> FRIEHE, ASI289, Test NO.EL1IZ & D itd & R/ fik

KERBEEOT LA L LOSBTHES . ABMAKEL k.

8L FOCBRIBE ¥ 5,
AT B fR S (LR L % v TIE B AD)
AIECBR ; #E U hEE, ASI289TestNO.BLIZ X Wi &5 h 2 RKRE

BEEONT A E L% THBEO, 4BHKER, 8% LD
| CBRIEL T 5., |
S5 4na—b
GEDEEA > PUBTEESG, BEXEOORT LAk, £ CERR
AL - ATEELATAERGEY, ERT T { A3~ F ODOWHEE 0%
AL - LI LTCOEATE S,
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2.4

2.5

By kv s ER s AMCO, 7% bH7 2770 F170class100% #ZSH &
oy XESHArer B0 EoRED AR R

0.4~0.8€/m?
Ty ¥ -# o EECEBLABXR. BEASY-2v 2
(BoxULH)  BUAiE : 0.3~05kg/m?

LR

LRI ETRES L VR LFORH G8~0mmt EMAT HETHA,

BHORY~YREIHT 2R EREEER, 24T O@EIB%D 2 Y~ ) i
BEORARODOWHERIZEEL TS, FBRBLBEE T Ao —izdT 5

DOWH S I AR - 20T TEMS i,

%18
BEHFHEBAIMBSTIE . EHFRENLIEC T 5 DOWH 5 & HH IR S 1
e _ '

M P TIERLALEEYTHA,

BIBO L — ) ;
HAEHM ;  19mm  65~85m%*m?
EEH . EF170 1.25~1.65¢/m?
BB — 0
S BH ;. 9.5mm  100~135m¥m®
I 4 . EF170° 0.6~1.08/m>

EH/<A ¥ ¥~ & AR OFIRD AR, TRRL, UKL X 0. %3 S 07 Road
Noté 39- Recommendations._for Road Surface Dressing i2 > THRET %,

BAHESH  ; THTERAEBET AN HAPHFERLAERCHT 248
DRERBEERE, DTOREFRLAEBYITHE,
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Eboa quarry Rock
Test Items - : . ﬁggaganga - DOW
est ltems - Quarry Boring 1ver oallrge Specification
face sample sample grave

Specific . 2.24 2.23 2.1 —_
Gravity (88D) t/m3 . '
Water 45 7.3+ 1.0 5.0 Max.
absorption %
Abras:on 24 — 17 30 Max.
loss %
Sodium Sulphate 9.1 100*' . 15 12 Max.
spundness % '

* Qut of DOW Specification limits, the test was done inJapan in Dece_:mber 1988.

BRI

MEBORAL NIERL AT HPRAEREG, HE - Pk 20~ EEs LT, %

SHIIHT B, DOWHBEOBEISRL TV 5,

oY /o7 TR LA, THT7 SRR, SR L 248 DOWHEE 0 &

CASL TR,

TrHNTHEH I, DOWHHEORBIES L Tvd, CoOMBEERL Y, B

BREAERF TN MNP CEET L EBBEMZIEL .,
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VA =3 7 VA TROHBREIIMNE40 L) 125 ET 3,

2

Carriagé_—way Shoulder
32 50mm 1000mm
. Double Bituminous

Surface Treatment

“ Prime Coat Prime Coat

34 -
/ 4%

150mm Base Course
' Crushed stone CBR 2 803

Uppe.r Subbase Cement treated sandy gravel CBR 2z 25%

14 0mm Lower Subbase Sandy gravel CBRz 8%

Fig.8-4 PAVEMENT DESIGN PROPOSED FOR LOT 1

—~ 110 —
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3.2

IT7NE —< T 77T LR (Lot 1) D EXEt

RSEE O CBR

ITNALGTI IO THOLERBICH TR EHH O L EHAERGE LRS-3R
L7z, . .

A ITAEhGH T AR

SORMoBREHER, BEAERYNTELOLEFIRECHL, KXHRL
DT — 4 1 PIA13. K ECBRIEA3.3%, 6.8% & 9.4%0 Kt B k0 b 5 ok i
PEBETE» 5 0.6mT iz H 58, P3O LEIHT 5 1% L 2 £/ BB CBRIE .
Road Note 31, CBRH % % 7 & 4~5% OCBR{E 418 & R 7, K # L 72CBRX—
S=3.5%. HHRISICBRIER. BEoBR L Y A% AR LY,

B AT 5 ) A E

ﬁiﬂ'lif VAN EJI»O):I:%@%T&%T@& L, FLTHHLLALT® uﬂ‘.% & &
urmnm_mﬁcmwws%aawwnuvrgwfaao

K ALAR A58 B2 T 4 & 0.6m T2 585, PHTO LRI M+ 545 L 2 B/ FHCBR
f1d. 12124%DCBR% 872, KHECBRIE. X=5=47%, = h(2 kO §tHECBR
fEix, 4p%iEALL,

O FHUAMBP LTI YT KM

BIH#E, v 739722602 ¢AVA5ETH L, £ LTRBLOLE
SERE T3 PIA32. KIBECBRENIIBOHAEE S N b Th 5, KM AENKEH
H0.6mTiZdh 58, PIFR20 - Hiod+ a#E LR/ ECBRIGIX, 2123%D

CBR: 25, sXEtCBRiEE L ClH4%EHFEAL 72,

i I A Bt
HEOEE usmmwﬁ$%§®$¥ia%xwmﬁ%§ﬁﬁi 5T B FECBR4%

YRALT. RoadNote 31D EH 2 ERHF v — I GHEEL S,
SBREEDR Y TIRTEENTH D,

e . CREFRELSE
LEEssr  ;  150mm (CBR80%LL L)
FREsMX  ;  240mm (CBR25%LIb)
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3.3

TR

a) T EEHE 04

XI5 TEAOLENOBE LA TRES SO TRBBEN (B U0 BEYEE — i) —
Bl) ORERR R U RBAHIR LA LB Y ThHD, MERLMTIERLAEE Ch

"B,

Summary of Subbase Material Test Results

‘Ranges*® of DOW specification
Items ' Mean value L
test values _ limits
LL 28-36 32 not more than 30
PI 3-11 7 not more than 10
CBR 18- 37 28 not less than 25

* Ranges were calculated from equation X + s, where X isthe

mean value and s is the standard deviation.

LROBBL O HHOV D20 E APIAI0L. T, CBREA25%LLE ® DOWHE
EOWEABRLCVAWC LERHhLT VD, LLE, & AL0NToRES
ThTwa,

b) A MIRID(E A > b EENIE)

éﬁmym&&%mﬁ—%a?Fﬂxv%%ﬁM?&%ugn\m@@ﬁ¢gmm

HOREWVI L) ABEEANOET Ly BTEE Ao EWNBLT LTS,
-?TEIEJKﬁwT@EF{f@ﬁﬂﬁﬂtﬁLf@%Wﬁ%?ﬁ%éhfw

%o

¢) TRERsMIRET

T@ﬁﬁﬁﬁﬁ?ﬂ:?bf‘(‘ Road Note 31T 13 LLBWHESEZ Lvipe, LW
RS 0 ) 3 BB SRR CRIE L LB, CBRAT < & { & b8%b B % 6.,
L%T@%ﬁm?mﬁﬂmﬁgd\ﬁﬁfé%t%%wa%;vaav7uww
6h@itbﬁﬁﬁmm§mmﬁwﬂtééo%ﬁ%&@mWBTE%ﬁ%ﬁmu
ToktshrlLi, '
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I TEEA100mm  ; 16%E Ay hAEMLAYAY VEELEL LD
| | L b

TE TR 140mm  ; MIBLLWEE U b
O FTEBEEOTHEMN
BELIVBONERRASHITLA, SChoORERGLAEIVRTFTHY B L
A EDOWH BB OHERBOSNAITH L, RBEMHOSEER M L < TESRHH
DAL, FHERBOBEFLETHS,
COTROTREBER. UTERLAHEBEARE L,

Grading Requiréments for
Upper Subbase and Lower Subbase

Percent by weight passing

Sieve Sizé DOW Preferred
Specification Specification by
Type B JICA Study Team
75 mm 100 100
37.5 mm 60-100 80-100
19.0 mm 40 - 80 65-90
9.5 mm 30 - 60 50 -80
4.75mm 20 - 45 40-65
2.36 mm 15-35 30- 55
425 um 8-22 10-25
75 um 3-12 3-15

LB TR (b A > P AT, TR

BB @D kX v FUEHE00.0425mm 7 b 4B L2 b ot B
HI0EMBRTIAE &R v,

X iZCBR ;X PAEHH A, AS1289 TEST NO.ELLIZ X b it #
foo MABMEEDT < & < & LIBUTHED, 48 Mk
L 7= #.25%0 £ 0 CBRIENLE T b 5, |
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3.4

FHTRBMH (AL %\ TR
KECBR @itnﬁuﬁlmrmmNQEmtxnmbtﬁkﬁﬁﬁ
| BOT R L bOsHTRED, 4B MARL LK. 8B LD
CBRIEAVE TS 2.,

-??4A:—P%&D—M

BES LAY VA TEBRIBREEOOKRT LA, TE2 2R CEHE
B - bR AV TREL SRR b x v, FREORE D ~ ViR, DOWH e
ODEFTI A ha— 1 &lHL 1. |

LR

a) tAv MUELBHE

RE EBHRMHE A TR - H0ME0 P THA S L AHA L, Tk TS
RILEHMAC, LALbITEOHLASMHI00kmBRA L LHTHEL THD, LoTH
TRETT IO TELALORBE LMLt x> AT LG E STE L

s

b)) R

mmwﬁmx,i@ﬁ%%ﬁﬁﬂi@%émMLﬁ%iLmukxybﬂﬂL
tﬁﬁd\ﬂ%,Eﬁ%@@4®%<®E%§ﬁﬂﬂﬁﬁmtgﬁﬁtﬁﬂﬁﬁﬂ
ThHIENRBENTY D, HEERIE, Ue=De/D1pTHd 5,
S24 Deoy HESTHY T 7 O0BEBORE

Dig;  HESHZ 7 7 0 10%88OHIE

~ '3'.'3' T tjﬁ'} i Ch Pv‘f: i N rﬁ"]5~10mm7§"D50t 7’1":’02"‘06]1'11'“7')‘1)10'( é) % o

LA LRA LSRR, H20~15% TR ETHE, TN, FREABHEL

DEEHHEIE, €22 PRERBIHLT, ROHETH L L ERKL T L,
BECBWTYRAAE LB Cva L2 » PRETHEEGE, BHERO
ETDI A TREEEDRT Y, BAARGET 27 70 FERER" 1. W
WART e v PAERACH T AHEHOEE Ly EEH FIETRL TV,
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Desirable Grading for Materials for Cement Treated Base Course
(Japan Road Association)

SieveSize  Percentby weight passing
~ 50mm 100
40 mm 95 - 100
20mm | 50 - 100
2.5 mm 20-60
0.074 mm 0-15

#aaﬁ7®@itﬂﬁ®%%wﬁﬁm.:wﬁﬁéhfw%ﬁﬁﬁﬁmukaa
-uoL»Laﬁe;maﬁfm?@%ﬁ@;namﬁﬁ%ﬁﬁtaamfrgﬁﬁ
5 4 7B (38mm) =3 T 2 DOWH RS O ERE &AM T 5 HEBRFLE & %
2

¢) tAVE

LAV IMAEL D2y PR, —AAMHCHS TTRELEETCHED, tLT, R
BERITH BB L2k A v bSO — BERREO SR L R RET 5,
CHRBUE. ASIALEI HIEC L VBB HE 0 —HILHRBIEOREL b LT
Zehns, A, AS1289 TestNO. E2.1 j??fl:i’ higE D 1z, |

FED B R A > TR E20°C~25CO ERTHERBEO P ITBMEET

Lo FLT, WEEHIABEREY B,
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Summary of Base Course Material Test Results

Malalaua Sandy DOW Specification

_ Items - Gravel for Non Treated Base
LL 24 28 not more than 25
P il _ 7 not more than 6
‘MMD t/m3 2.140°  2.030
OMC % 8.9 11.1
Soaked CBR % 15 23 no less than 80
Unconfined ' Road Note 31
Compressive : Cement treated Base
Strength kg/em?2 Recommended
. Criteria
Cement 2% 9.0 6.0
3% _ 13.6 12.6
_ 18kg/cm?2
4% 14.0 16.2
5% 204

BERHER, MUIZL & HAHE . EBESEICH T 5 DOWILARE B L Tu o &
%%Lfméo{}Vkmﬂﬁﬁﬁﬂﬂﬂ?%mwwmﬁﬁ,7H§Eﬁ\
250ib/in’ (18kglem?) ® —$EFRE O L& LR L TV 5, REHER D 5)8kglem?
—BAEAEHAE ST A A v P EIE, H8SIITR LA A P R-EEETH
A5%CH B, |

EWO LAY VR, HHOZARSE, 7072/ bORERHC LA LAY 1R
EAREERET 510, CEORBNGE T > PR CRE CRIESE. £ L
TIOAPECOEL2 TORBEIILYRETINELOTH S,
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T - T X T T 1
O Malalaua Sand Gravel
a 20 - qu=18kg/cem2
B _
e o m T e Lmm MR N s Y L T MR M R e T ma e o R mim e e i ol o o St i vt o ]
W o~
0%k !
Eﬁg 15 :
og ;
[
b |
TT 10 | ]
i
28 !
g5 ] i
S5 5 i - l
' i
Y
1 ] 1 ] J 1 ]}
2 3 4 5

Amount of Cement (%)

Fig.8-6 BASE COURSE IMPROVED BY CEMENT

Wdh BAKTHE 0BT MAIEL 2 LIS B L TR o 7o IS5
::M(_ui: 3%H GA%D & A L FENBRTAMEBE LG O UPAI LI ARBOMN
AR EAVEVIFEALEELERE VLD,

AV IMBERABE LB OERER, PRT5 L FREHRI L ISR bR
&ﬁgTﬁéoiﬂ%#%W@iﬁnﬁd.270_>®i:vfﬁihﬁwﬂ4
f&ﬂ#hﬂ¥XE7W4ﬁHT%o%LT,&%K%ok%¥ﬁﬁfﬁ%f&u

Q) A FLTR L IB RERE 0 T A A1

FREHC . DOWHARE O LEIEEMBY 1 7 (38mm)2 EH T 5,
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3.5

'DOW Specification Grading Requifements

for Base Course (Type B)
‘Sieve Size Percent by weight passing
37.5 mm 60 - 100
19.0 mm 40-100
9.5 mm | 30 - 60
475mm 2045
2.36 mm 20-45
495 um . 10-25
75 um - 3-15

AERCE Pty TR 00.0625mm 7 v £ 88 L A B 28 P4 2
_ | (PH AT Th TR LV,
—EAEHRE ;v b AIEHFHE, AS1289 TEST NO.E2.1iz X % fx K&
BEOT (%< L b95% THE ST HMEL L 2%, 18kglm?
—HIEEREA S TR RV, B LT BEHEEE,
AS114151 B D - W o —SIEMEEIC L YR ah 5,
7§4An—b;

LA MURTRBEBBEEELET 5,
By by s EH ; AMCO. ¥ b 57 A7 7 b F170class 10042 4 L 4T % A
ryovrXEESNRroy Y BOEETREL. T OHA

#1310.4~0.88/m®

70y 5 —# . REC, WRLABIRREAS ) -2y 72
(B25L#H) B4 0.3~0.5kg/m?
£E

2 B H REAIL(DBST) 14, EH REIIL (23 5 DOWLHEE & £EIRE L 72,
MBEYTIERLAEN Cho,
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BIBO =N

B &M ; 19mm  65~85m¥m®

BEHEME . . BEFI0 1.25~1.650m’
BWOL—

sl FH ;. 9.5mm  100~135m%m®

EFEHE ; EF170 0.6~1.004m"

BE Ay~ L REAHOEBEOEAMEE, TRRL, UKL b 5% & 172 Road
Note 39 - Recommendations for Road Surface Dressing® 28X b h Tv» b kD &
WiRET 3,

REEH _

YA EMEEEE SRR, LJ."F@%KE?&E%%%% CRTEL 72,

Material Quality Test Results for Cover Aggregates

 Tauri River DOW

Test Items Coarse gravel Specification
Speciﬁc Gravity (8SD) t/m3 2.6 —_—
Water Absorption % 2.9 5.0 Max.
"Abrasion Loss % 24 12 M.ax.
Sodium Sulphate % 57 12 Max.
Soundness
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3.6 SOMEEREMES
v47¢#6v55¢7ﬂﬂﬁﬁ¢6%ﬁﬁﬁu,@&muﬁ;ﬁ@?ao

Carriageway Shoulder .

3250mm 1000mm
Double Bituminous

Surfase Treatment

Prime Coat

Prime Coat

Base Course

_ Unconfined
150mm : : 8 Compressive
: c :
ement treated Sandy gravel Strength=18kg /cm2
. ey , - _ CBR 225%
100mm Upper Subbase Cemeént treated sandy gravel
140mm Lower Subbase Sand gravel CBR 2 8%

Subgrade Design CBR. 43

Fig.8-7 PAVEMENT DESIGN PROPOSED FOR LOT II
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1.1

1.2

1.2.1

1.2.2

BOE NEOEH

BHETHEE
B
EIERAIET S, T8 % B L 7 F Cardno & Davies Study T 8 L 7= B
Bl EBABRER B,
BT AR CAT - 2 BB EHAE S UF IS0V THRR S,

HEFE O LR

e pBRAR

ftﬁﬁf‘ﬁ#ialﬁ#itp CRE D ﬁﬁﬁllzomrbma):mmo)nﬁﬁﬁfﬁﬂhﬁizﬂ =fRIZ BV TIT ) $%:
%ﬁt?%olﬁmﬁ%wﬂmﬁmkbUtT % o

1) TATFHBE@HESLLBOYVRILY ﬂf.ﬁ.ﬂzmi gg2g i

9) ﬁ%ﬂﬁmﬁ?v¢%¢154WW%ﬂmmﬁimnﬁlUﬂ@ﬂ%@ﬁ@

&Eﬁf‘ﬁ¥liJlCAﬁ£ﬁl0)f£iLm%}E RicEkos, TaiE BRI L IIES L
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