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tinctoria (Roxb.) DC.) Tamnumuuniuniiy 1900 fuignard dasilmr (Glochidion sphaerogynum
(Mull. Arg.) Kurz) UAEADRAN (Lithocarpus lindleyanus (Wall) A. Camus) LAMNUHUL LA URD 13.00
Auignay Lﬁaﬁm‘imwﬁm‘“ﬁﬂﬂuﬁﬁmmwﬁnﬁ'imwmqﬂ"lﬁwuium’i’aﬂm (Wendlandia  tinctoria
(Roxb) DC.) Trvgagamiriy 22.28 5090314 fle 1 18 (Schima wallichii (DC.) Korth) Sifwhdy 21.27 Ty
fitudar (Glochidion sphaerogynum (MullArg) Kurz) UAWMAY 1474 fefin1sanaedatiany

nmnnawveIrtianugwu il 2.72

33AUnd 1Y (Seedlings) wunSanumuniuTaom sy 1.770 duianas Taonssa ]y

]

UANUHUMINGIER fo ABAN (Lithocarpus lindleyanus (Wall) A. Camus) UAIGIAAINIANY 195.00

e b

aunana1s soeadlyl fio nz 14 (Schima wallichii (DC.) Korth.) nouilu (Castanopsis diversifolia (Kurz)
King et Hook.f.) uaziulal (Glochidion sphaerogynum (Mull.Arg.) Kurz) TA10UMUIIUWINARY
180.00, 145.00 uaz 125.00 AuAgAM3 AINEIRY nﬁ'aﬁmsmmﬁﬁmﬁﬂamﬁm“mumaﬁnﬁ?mwa&ﬂﬁ’ﬂﬁ’
WU Td (Schima wallichii (DC.) Korth) T1gaqaniniy 1695 se9aslyl fo fos (Lithocarpus
lindleyanus (Wall.) A. Camus) nouilu (Castanopsis diversifolia (Kurz) King et Hook.f) uazyuilal
(Glochidion sphaerogynum (Mull.Arg.) Kurz) UAumay 16.10, 14.41 uaz 13.28 MuMAY d1MsuAwt

AUMAIAMATVDIFTARUTWUNTAWMNIAY 3.65
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@ tudsSe wuniwssu il yduTansznveglurinadiiduodaios 104
=Y S o 9 Y = ~ U [ o ¥ LA, | o ar
TUA NINMTAATIRHYRYan A utnaIneth 1 Teolda iy iy nazAdrlinNudAyves
wisa I lumsussnednymseiag Tusgavvoelilng (Trees) wudhlianumunniundosuiy
172.73 AuAena s Fawuinga (Shorea siamensis Mig.) UAMUNUILUGIRARIIRY 97.27 Aunenms To4
g | f % i
asld Ao ifauas (Dalbergia dongnaiensis Pierre) Uznon (Spondias pinnata (L.f.) Kurz) 1azud

(Syzygium cumipi (L.) Skeels) UFAMUMUIIMUNIAY 7.27, 5.45 uae 4.55 Muasnad ifofiors ot
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(Syzygium cumini (L.) Skeels) UAUNIAY 12.61, 10.33 1Az 9.91 Auddy dmTuAriANUaINasYes

siaWwugwuNTa Ay 2.21

3eAugn 1Y (Saplings) wudEianumuniuTaomaushdy 163.64 duisned Tagwunsa
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o YV
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ABUN (Quercus kerrii Craib) u,a:m:} (Tristaniopsis burmanica (Griff.) Peter G. Wilson & J.T. Waterh.) U
ANUMUIMUIIAUAD 13636 Aunanmy Li’iaﬁ%15mwmﬁ'wﬁmme‘hﬁ'mmNﬁnﬁ‘i‘mwmﬂﬁ’w"lﬁ’wuh
53 (Shorea siamensis Mig.) U gagaiiy 22.25 s09ald) Ao Aoume (Quercus kerrii Craib) Uz329%2
WU (Buchanania lanzan Spreng.) HAZA (Tristaniopsis burmanica (Griff.) Peter G. Wilson & JT.
Waterh.) A1 17.01, 14.82 uaz 13.64 mudidy dmiuAriaNuMaInHmso AR uF Ny Ta)

1A 2.86

w
A o L )

-3 thuganssa wuninssa s yiduTanszawedluid nuikiduetule
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263 ¥Ha MI9MIIATILHToU gamaduiinginonh 8 Teol#ianumuuniy uag Aty
voanssa 19 lumsussorednyae maq Tusgdvvealdng  (Trees) wuNTANUMILLum Res Y
AL 215.00 Ausenas mwmuamﬂaﬂﬂm (Bauhinia variegara L) ianumunningaganiiiy
25.00 mu/xaﬂm‘s 599l Al Ao mmam (Cratoxylum cochinchinense (Lour.) Blume) uamﬂﬁ’ﬂmy
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AnudmAymMatingIngvea 1 Ing wum Fuanonunn (Bauhinia variegata L.) avtinnuddama
UNAANDIGIAAIIAY 29.65 uma‘lwmuﬂmmmmsa"lumsﬂsamsmwummmummmﬂmn PRty
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eriocarpa Juss.) | HMAMMAHUMWYIAL 50.00, 40.00 1Az 25.00 Auianars sy doRasand
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(Lour.) Blume) ﬁﬁmdqmmﬁﬂ 21.85 5090411 Ao Lﬂﬁ}ﬂﬁty: (Croton roxberghii N.P.Balakr.) Taunny

12.18 dmiuastianunainnatsvesrianugnulinumiy 3.68
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a3 sesadll fe ﬁ1mﬂ1 (Duabanga grandiflora (Roxb. Ex Dc.) Walp.) AUTD (Aphanamixis
polystachya (Wall.) R. Parker) UasyuIery (Homalium dictyoneurum (Hance) Warb.) TAIANUHUILLY
whiufe 20.00 duienms idefinsanddaiianuddaymednginowesflug wudh e Eics .
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grandiflora (Roxb. Ex Dc.) Walp.) Haznde (Aphanamixis polystachya (Wall,) R. Parker) JA1MINY
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- - ' o as U
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£ 4 5 - a . - a o o dy A o
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AuangaNnAeMIgaWu s lusssunaluswansulng
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Wug lusssung luowinn

o o w

P ' a o oy o o - v
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NTK/TR/RT5405/P1975/RT445 6-55




TIWMTUFAYIY

Tasensfinwiaamniivivisuazasnuuuiiioosy

Final Report)

= : e | 1| g
unil 6 NISANWNANTENUFLIRS dNTa0R Y

lasonisvimsnuusnidisomesn-vhu Feouau (1iaveesunys varowszug) arersmssUsvrsylneUssermuats (sUd.a13)

@)

NamsAnY

(m) ez yianug

. & G T o X
nnMIdisanuMaInuatsvesstiaiugdnithaasauundumalassmsuagiuf

II o f:: - ot af U ﬂ' o/ " g ﬂ'
Indifios sznieduit 2230 Hwaw 2011 Tnnuvminnavessiaiugda thiiordvegluiufianm

&
etwiloy 220 ¥iln 01 84 W 30 Sudy 165 A Fumnitludniifsigadiouy (Mammal) 35 i

- a J I3 as =y 4 = 5 - ﬂl.
UN (Bird) 134 1A dadiRoonatu (Reptile) 33 wiia nazdas aeiuinaziuun (Amphibian) 18 ¥if (M15199

ar ’ a " A:i ) - A’ C; &’ 4:: <=1 o “‘
64-14) Arotednhitd s mni naiud Tnssmsuaziud ndfsstamaly JUN 6.4-14

S
e L e W h
& el
N O o

(M) UNNTZNIAL

(¥) ‘NNi‘J'IUWJJ'J']si‘lﬂilﬁ‘ﬂﬂ'lﬂl%’llﬁﬂdﬂdﬁ'l

U 6.4-14 : dedniaith fdrsronuszniedud 2230 fnu 2011 V3namufTasems

nasNuRInAIReS

|

|

|

|

|
NTK/TR/RTS405/PI9TS/RT445

|

6-56



T19TNIUFAYIY (Final Report) unh 6 N1TANWIANTENUFIULIRA DT IR
TasemsAnwinrmndulvidiazaonuyuiioesiu

lasamshivuiowuemdoswes-vhudsouny (i@oseaninys HaNWTUN) 151503 sUTEmsUlngUssmuats (aUd.am)

M50 6.4-14: Snuriaiugisonulunuifnyvedasims
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Usziam SR 2 ana o
. FUANUY (Species)
(Order) (Family) (Genus)
Tndingagnauuy 10 18 28 35
un 17 51 98 134
o oA
dnllnounaiu 2 10 28 33
dadaziiuiaziig
1 5 11 18
un
ERt 30 84 165 220

(V) anuMNYIdnITh

ﬁmum‘wma%maq%’mﬂﬂﬂﬁmsmmmszﬁ'vmsaﬂawm‘n"mmﬂswmﬂﬁaamnmsQﬂ

aﬂmﬂm”l%’mm 71U 15W91584198 3 International Union Conservation of Nature; TUCN (2008) Wu31lu
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| J d. -t o l?l Q’y - 1 -
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) L = 4 A o & g o e g w d
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w - o ' o & = w ' w Ly
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Z 4 " ;
wuluiunane 31146 M15190 6.4-15

w o
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¥Ua u],iﬁ’[.!.‘r’l' AIUN Burmese Brown Torties (Manouria emys) nazan fﬁﬁxmﬂﬁﬂﬂﬁqaﬁuﬁ (Vulnerable)
WU 4 FHa Tl mzw1u1§1 Common Softshell (Admyda cartilaginea) l.(v'hﬁ'llMa[ayan Box Terrapin (Cuora
amboinensis) AU Malaysian Snail-eating Turtle (Malayemys subtrijuga) I.!.ﬂmﬁh‘]JQ Big-headed Turtle

(Platysternon megacephalum).

o Y =l 1 w o

- 1 w 1 ) < 3
anUAgINMIBUN : dadiavagnatvuniegluaaiunimluuws Tdulndganiug

= 3/
HUWWT Sun Bear (Ursus malayanus) naznun'lyd Yellow-throated Marten
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[ B a o o a 4 a P
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threatened) WU 1 1@ 1400 Ba1hnue Truncate-snouted Burrowing Frog (Glyphoglossus molossus).
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| 1 mlFdwlunsaamumzlanmans wldvesnmlgamann wotlazTenivesamnign3
na
[0 2) (3)=(2)-(1)

1| 2559 11.98 -11.98
2 | 2s60 3.7 -3.27
3| 236 327 -3.27
4 | 2562 327 3.27
5 | 2563 3.27 -3.27
6 | 2564 3.27 -3.27
7 | 2565 7.56 16.90 9.34
8 | 2566 7.56 16.90 9.34
o | 2567 7.56 16.90 9.34
10 | 2568 7.56 16.90 9.34
n | 2569 7.56 16.90 9.34
12 | 2570 7.56 16.90 9.34
13 | 2sm 7.56 16.50 9.34
14 | 2572 7.56 16.90 9.34
15 | 2573 7.56 16.90 9.34
16 | 2574 7.56 16.90 9.34
17 | 2575 7.56 16.50 9.34
18 | 2576 7.56 16.90 9.34
19 | 2577 7.56 16.90 9.34
20 | 2578 7.56 16.90 9.34
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in Lao PDR", The Sustainable Mekong Research Network, 2009.

“Rubber in the GMS: An Integrated Research Exercise on Rubber Development
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dawunmenmsudiusnilegivyesnandovisrenisnlsamauaite

L = o e b = T L= " o Y o = -1 L
%']ﬂuuﬂﬂ'ﬂ'illﬂWNuﬂ']uﬂ'!_lﬂﬂmﬂﬁ'l‘iL‘lJu'lJ'lﬂﬁﬂl@ﬂﬂﬁﬂ'JU’ﬂﬂ'J"Ill.ﬁﬂl‘l]ﬁtlu 8,000 nu My 31

3 2 ° @ A4 = ! @ 1 ~ A a v
v udrfaih ldgudvawiaiuimizdgaoramnsiiainiesvnsd luuaazl odsziliuyam

wavse Torin1ansnEaTue1nTIN5 FaAIRINITIN 8.3-3



SI9UTUGANIY (Final Report) unil 8 NTTIATIEAIINIANIEENY B9 ATINTT
- = . ﬂ” o
Tasenisanwiannulisiazeonuuuiiossiu

lAsenTsvimuinuueiniiiseneat-vrudeouny (1As9RaNwes HaI9NTUT) F151505gUsrwEY inessrrruans (FUU.a12)

- ¢ A W
151940 8.3-3 Eﬁﬂﬁﬂiziﬂ‘h'u’Iladﬂ'ﬁlw'lzﬂgﬂﬂ'mw'ﬁuui’)Hﬂ’]iwmu'lﬂuuiﬂﬁ\'lﬂ'ﬁ

WU AN

Ui | T | aldswlumssany | neldvesms | semwarlseTomd
mztlgnenewnn | dgeeenn | gnBvestiawnm

1| 2559 102.13 - | 102.13
2 | 2560 130.01 - | 130.01
3 | 2561 157.88 - | 157.88
4 2562 185.76 = = 185.76
5 2563 213.64 = F 213.64
6 2564 139.38 S 139.38
7 | 2565 175.94 144,07 |- 31.87
8 | 2566 212,50 288.15 75.64
9 | 2567 249.06 43222 183.16
10 | 2568 285.62 576.29 290.67
11 | 2569 322,18 720.36 398.18
12 | 2570 322.18 720.36 398.18
13 | 2571 322.18 720.36 398.18
14 | 2572 322.18 720.36 398.18
15 | 2573 322,18 720.36 398.18
16 | 2574 322.18 720.36 398.18
17 | 2575 322,18 720.36 398.18
18 | 2576 322.18 72036 398.18
19 | 2577 322,18 720.36 398.18
20 | 2578 322,18 720.36 398.18
NPV 1,550.40 1.833.46 283.06
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Uit | T | mlisrelunsaeny | s0ldveams woswaazlond | all¥owlumenanu | swldveans | yaswanlseToi
mzdgadalng Ugndmine | gnivesinine |  mzdgnenoma Uan sy anivealTITa
1| 2559 18.40 74.17 55.77 -
2 | 2560 36.80 148.34 11154 -
3 | 2361 36.80 148.34 11154 1279 1279 -
4 | 2562 36.80 148.34 11154 12,79 2558 12.79
5 | 2563 36.80 148.34 111.54 1279 5115 38.36
6 | 2564 18,40 74.17 5577 12.79 76.73 63.94
7 2565 L. g - 12.79 76.73 63.94
8 | 2566 - - - - 63.94 6194
9 2567 E = - ) 5115 5115
10 | 2568 b a - J 25.58 25.58
11| 2560 e : : 3 - -
12 | 2570 - - - - :
13 | 257 - - - - - -
14 | 2572 - - - - -
15 | 2573 - - . - - -
16 | 2574 - . : ;
17 | 2575 . . - - - .
18 | 2576 . - - - - -
19 | 2577 - - - - - -
20 | 2578 - - - - - -
NPV 12555 506.07 380.52 46.10 22637 143.71
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1| 2559 102,13 - 18.40 7417 - 46.36
2 | 2560 130.01 - 36.80 148.34 - 18.47
3 | 2561 157.88 - 3650 | 148.34 12.79 1279 |- 46.35
4 | 2562 185.76 - 36.80 148.34 12.79 25.58 |- 6144
5 | 2563 213,64 . 36.80 148.34 12.79 5115 |- 63.74
6 | 2564 139.38 - 18.40 74.17 12.79 76.73 |- 19.68
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14 | 2572 322,18 720.36 - - - - 398.18
15 | 2573 322,18 720.36 . - . - 39818
16 | 2574 322,18 72036 - - - - 398,18
17 | 2575 32218 72036 - - - - 395,18
18 | 2576 32218 720,36 - - - - 395,18
19 | 2577 322,18 72036 - - - - 398.18
20 | 2578 322.18 720.36 - - - - 398.18
NPV 1,550.40 1,833.46 125.55 506.07 46.10 22637 807.29
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Project 3

HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

A Water Content (W )

B Unconfined Compru..s}vc Strength

© SPT, N

& Total Unk Welght

© Unconfined Strength (pocket penetrameter)

© Unlaxial Compressive Strength from Polnt Load Test (Axial tes,MP A

Hole No. 1 BH-1 Angle From Vertical : o degree Drill Finished 1 16/06/2011
Total Depth : 8.00 m. Bearing of Angle Hole : - Logged By : W.SONNOI
Elevation ;650 m. MSL Drill Method : Direct Rotary Logged Date 1 16/06/2011
Coordinate : 2,179,199 N 751,869 E Drill Started  : 15/06/2011 Depth of water Level : 0.60 m.
UNIT WEIGHT, F
- g cont el gy DEGREE OF DEGREE OF : w é E
fR| Eg H RECOVERY sy WEATHERING HAADNESS 0 SPT, N, DLOW) &
" E ] DESIGRATION 1.0 20 SPT, N, BLOW/FT gal|¥p ESCRIS
gg g= g % x10 10 Wolon gg EEE DI PTION
“l [246810(|246810]| (12345 12345 246810 10 20 30 40 50 1 .
E 0 T 0.00-3.60 m Clyey SAND with gravel (SC)
ey [ Reddish brown,medium dense to dense,fines with
:_ | low plasticity
= . I
e !
= ! ‘
= i
X |
= [ 12(6-7}5, |
= l 1o :
== \
E 3 ‘
E 1ETS
E 4T 1 | 3.60-800 m SANDSTONE
= | _] Gray fine grained, moderately weathered,very hard,ver poor
= ! rock
:—" “’5L Fracture as 5,00 m dip 70°,rough, planar,ne flliing
£ s £ I 1 - 5,70 m dip 60°,rough,planar,no filling
e { ; H [ @5.90 m dip 60°,rough,planar,no filling
E @6.10 m dlp 70°,rough,planar,no fllling
:_ . @6.85 m dip 60°,rough,planar,no filling
=2 ; E ®7.60 m dip 70°,rough,planar,no filling
6|z ol - ‘ Core Loss at 4.30-4.85m
= 7 | ‘ | ‘
pommer = o = SR -
3 | i
= \ \ Ll
= ‘ | !
= ‘ END OF HOLE AT 8.00 M.
E | | [
E |
= T |
|- | |
E 10 ‘
B [
E 1
=5 |
= |
E 13 !
= |
E |
E ‘
E_14
E 15 1
E 16
E | ' ||
= ‘ |
E 17 | |
E | |
= [ | |
| [ |
= | |
= 18] | I |
E 19 Ml
E 1] | |
REMARK R.Q.D. (%) Dearee of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
B S >AN 5= Slitstone <5 Ve Poo Rock 1=F Rock 2 Very Soft Loose Vi
5C = = IY 5T =Shelby Tube 25-50 Py f‘r’ 4 2 :S{l%r'\t]y Weathered Rock ;—4 5&';\' :—%.0 vy 2‘ cr? S fock
ML = ClnyeySand 55 =5plit Spoon 50-70 Fulr Rock 3 = Moderately Weathered Rock 4-8 Medlum Stiff 10-30  Medlum Dense 3-Med|um Har:s Rock
ClL = 5Tltvl andv WO=wash Out 75-90 Rock 4 = Hignly Weathered Rock 8-15 30-50 Dense 4=Har
Sandstonc 490-100 Vcw Good Rock 5 = Completely Weathered Rock 15 -30 Very St <50  Very dense S-Vcrv Hard Rock
M= Mudstone <30 Hard
Symbol ;

© Uniaxlal Compressive Strength from Polnt Load Test (Dlamartrical Test, MP‘,J

= PL
=L
Core Loss
Cavity/Soll Filled In Cavity




Project H

Hale Ne. : BH-2

HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

A Water Content (W )

= Unconfined Cnmprcsswe Strength

@ SPT, N

A Total Unit Welght

© Unconfined Strength (pocket penctrometer)

@ Unlaxial Compressive Strength from Polnt Load Test {Axlal tes,MP ;

Angle From Vertical : o degree Drill Finished 1 17/06/2011
Total Depth @ 7.45 m. Bearing of Angle Hole : - Logged By : W.SONNOI
Elevation 682 m. MSL. Drill Method  : Direct Rotary Logged Date 1 17/06/2011
Coordinate : 2,175,156 N 769,691 E Drill Started  : 16/06/2011 Depth of water Level : 1,40 m.
0.0, UNIT WEIGHT, F
é@ g g CORE mci%ﬁu_m DEGRLE OF DEGREE DF m 5% ﬁ s:g
E | B RECOVERY DEETATION WEATHERING HARDNESS 14 = 5P, N, BLOWJFT gd |IREZF D o
55 E‘* E 4 %10 0 Rmecwic gﬁ Eggg BTN
Ll 246 81 246810 12345 2 Uhtr 0 el B 246 8§10 10 20 30 40 50 H
=y 0 | | 0.00-3.45 m Clayey SAND with Gravel (SC)
= ‘ | Brown and reddlish brown, 49.19% fine ta coarse grained,
= | | | | 35.02% gravel of quartz and sandstone fragments, 15.79%
E .1 || | | 14{11-59) fines with low plasticity, medlum dense to very dense.
= | | | |
= 9 37(17-1819)|
= o
= 5P(15-4822) |
= I | il
= |
= | 3.45-7.07 m Clayey SAND with Gravel (SC)
E 4 50/3cm(26,, ) ; Brown,reddlsh brown, 47.54% fine to coarse and, 15.8%
— ¥ |k gravels of sandstone fragments, 36.66% fines witn low
E | | plasticlty, very dense.
= \ \
E s 50(50/12em,L,.)
- | '
= [
= ‘ | 50(50/0em,),_)
= T —e
— |
E . 50050/7em,.,.)
E | END OF HOLE AT 7.07 M,
= 8
E— |
E 9
=
E 1
= |
E 12
E |
£ 13 |
E— | ‘ i
= |
E | |
g |
E | | |
| =g | | |
— |
E 15 | J
E |
E [
E el
E
16 |
= i
= | w
Ev . 1
=] T
E | | |
F 18 |
= | ‘ |
E |
= | | |
£ 19 ' |
REMARK R.Q.D. (%) Dmrnt of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
M = Sifty SAND a = Sllisione <25  Very Poor Rock = Fresh R <2 Very Soft <2 Very Loose 1=Very Soft Rock
5C = Clayey SAND ST =Sheloy Tube 25-50 Poor Rack J‘ = Slightly chncrcd Rock 2-4 Soft 4-10  Loose 2=Soft Rock
ML = Claye fSarudE’leT 55 =5plit SDDH 50—70 Falr Rock 3 = Moderately weatnzred Rock 4-8 Medlum Stiff 10-30 Medium Dense 3=Medium Hard Rock
CL = Slity/Sandy CLAY O=wash 75-90 Good Rock 3 = Highly Weatl 8-15 30-50 Dens G=Harg Rock
55 = Sandstone 90-100 Very Good Rock: 5 = Completely WQatr\crm Rock 15-30 Very Suff <50 Very dense S=Very Hord Rock
M = Mudstone <30 Hard
Symbal ¢

© Unlaxial Compressive Strength from Point Load Test (Dlamertrical Test, MP Q

= PL
- Ll
Core Loss
Cavity/soll Fllled In Cavity




Project :
Hole No,

HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

BH-3 Angle From Vertical : o degree Drill Finished ¢ 27/06/2011
Total Depth : 9.60 m. Bearing of Angle Hole : - Logged By : W.SONNOIL
Elevation : 907 m. MSL Drilt Method  : Direct Rotary Logged Date 1 27/06/2011
Coordinate : 2,191,037 N 790,832 E Crill Started  : 20/06/2011 Depth of water Level : 6,50 m.
UNIT WEIGHT, ]
g- z E g CORE w;'%&_m DEGREE OF DEGREE OF ™ % é EF; i
G RECOVERY DESICNATION WEATHIRING HARDNESS 10 20 SPT, N, BLOW/FT gd wEg DESCRIPTION
x10 :
ﬁ, 5 5|8 vt g8 mii|z
- 246810 246810 12345 12345 246810 10 20 30 40 S0 =
= [4 | | | 0.00-2.45 m Clayey SAND with Gravel (SC)
= | Brown, 25,74 fine to coarse grained, 44.92% fines with
:_ | | medium plastidty, medium dense,
El | 11f3-516)
— &
= ‘ 4
= 29(5414-15) *
E 3 | ‘ 25(7-42-13)
E |
— | 3,45-6.60 m Clayey SAND with Gravel (5C)
E 4 50(018-36-2 Gray, reddish yellow, 47.20% fine to coarse grained,
o 1 o 16.72% gravels, 36.08% fines with low plasticity, very dense,
E o | | 50(13-50/0ct-)
ey -
I | -
= pO(26-20,-30/7)
= ‘ ‘
w1 | 3 505,60 m SANSTONE
7 - [H—— Moderate brown and medium gray, moderately weathered,
s0ft, fine gralned, very dasely fractured, dip angle varled,
clay fllled and Iron oxide stalned, brittle, very poor rock
| quality designation,
E g |
— |
= s | i
= w | END OF HOLE AT 9.60 M.
£ 10
= \ ‘
E |
= ‘ ‘ |
F 12
=
£ 13 -
E | .
£ 3 |
= | |
E 15 | |
[
= |
= | | |
E |
B |
E
E 47 |
= ‘ .
18
= |
E 19
REMARK . R.Q.D. (%) chrcc of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
SM = Slity SAND Very Poor Rock 1= Fr <2 Very 5oft 2 Very Loose 1-V Salt
5C = lely SAND ST -Shdb Tuhe 25-50 ng:' Rodr( 2= Sllgl'mv Wr:nthered Rock 2-4 5 Zlﬂ Lgur!c o i
ML = Claye: ;asandé SILT S5 =5plit Sooon 50-70 Falr Rndc 3 = Moderately Weathered Rock a-8 Medlum Stff 10-30  Medium Dense 3-Mmlum Hard Rock
L = SIJI.Y WO=wash Out -90 Good 4 = Highly Weaothered Rock 8-15 St 30-50 Dense A=H|
90-100 Very Good Rock 5 = Completely Weatherea Rock 15 -30 Very Stff «50 Very dense S-Uerv Han:l Rock
= Muumnnc <30 Hard
Symbol ©
A \Water Content (W ) © Unlaxlal Compressive Strength from Polnt Load Test (Dlamertrical Test, MP _,)
o Unconfined Cumpreszlvc Strength = PL
© SPT, N au
A Total Unit Weight Core Loss

© Unconfined Strength (pocket penetrometer)

® Unlaxial Compressive Strength from Polnt Loac Test (Axal tes,MP

Cavity/Soll Fllled In Cavity




Project 1 HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT
Hole No. : BH4 Angle From Vertical : o degree Drill Finished 1 30/06/2011
Total Depth : 9.30m. Bearing of Angle Hole : - Logged By W.SONNOQI
Elevation : 784 m. MSL Drill Method  : Direct Rotary Logged Date : 30/06/2011
Coordinate : 2,191,667 N 792,604 E Drill Started  : 28/06/2011 Depth of water Level : 6,30 m.
B = 5 " CORL nac‘:%n‘ i DEGREE OF DEGRLE OF Uﬂnﬁ:lm’", & % 4
gﬂ EE i ? RCCOVERY DESICGAATION WEATHIRING HARONESS w20 SPT, N, BLOW/FT g4 EE; E DESCRIPTION
e ME] x10 x10 PO Z8 IR
9 246810 2 46810 1 3345 12345 246 810 10 20 30 40 50 H
=Ry ‘ | ‘ ! | ¥| 0.00-6.30 m Poorly Graded Gravel with slit (GP-GM)
= | | | sl Gray, 88.13% gravel, 5.52% fine to coarse grained, 6.35%
E : Yl fines with non plasticity, dense to very dense,
B 42[11-P0-2) '..
B
E 2 | S0(50/0crt-,-)
E 9 SD(5/0c- - E
: ] B
E 50(50/0cm-/-) A
E 1
= ‘ o
E o S0{50/0cm-- g
= i 1 L
= | | %
E 4 | | S0(50/0cm-- g“
= |
= f] | 6.30-9.30 m MUDSTONE
- | Moderate reddish brown, slightly weathered to fresh,
=7 L] ! 1] medlum hard, some calcareous nodules disseminated, ery
= dosely to dosely fractured, brittle, very poor rock
E_ quality designation.
= ‘ 5
= | I
= { | |
E 9 L L
—_;- | | END OF HOLE AT 9,30 M.
F 10 !
E_1t |
=4 |
E ‘ |
E 12
E 13
|
| |
|
|
{
E_18 i
£ 19 !
E | | |
REMARK R.Q.D. (%) Dmrcc of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
SM = Siity bAND 5= Slltstone <25 very Poor Rock 1 = Fresh <2z Very Soft <2 Very Loose 1-Vc|r-ty Soft Rock
sc = Clayey ST =5Shelby Tube 25-50 Poar Rock Sllgm}v Weathared Rock 2-4 Soft 10 Loose 2=50ft Rock
Cl.wcg ES"LT S5 =5plit &t’?ton SD—fo Falr Rock 3= Moderately Weathered Rock 48 Medium Stiff 10-30 Mcdlum Dense 3-Mmium Hard Rock
CL - Sl\lv andy WO=wash 5-90 Good Rock 4 = Highly Weathered Rock 8-15 30-50 4=Hard Rock
5SS = Sandstr GD-IUO Very Good Rock 5 = Completely Weathered Rock 15 -30 Very Stiff <50 \fcry dense 5=Very Hard Rock
M = Mud'mm: <30  Hard

Symbol :

A Water Content (W )

g Unconfined Cumprc.alvc%trcngth
@ SPT, N

© Unlaxdal Compressive Strength from Point Load Test (Diamertrical Test, MP g

- PL
=L

A Total Unit Welght
© Uncenfined Strength (pocket penetrometer)
# Unlaxial Compressive Strength from Polnt Load Test (Axdal tes,MP A

Core Loss
Cavity/Soll Flilled In Cavity




Project ;. HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT
Hole No. i BH-5 Angle From Vertical : o degree Drill Finished : 05/07/2011
Total Depth : 13,00 m. Bearing of Angle Hole : - Logged By : W.SONNOI
Elevation : 649 m. MSL. Drill Method  : Direct Rotary Logged Date ¢ 05/07/2011
Coordinate : 2,192,668 N 795,043 E Drill Started  : 01/07/2011 Depth of water Level : 6.20 m.
& g COREC R0 DEGREI DEGREE OF bl WEJM' t g - |
= £ OF :
Bf| Eo [l8|  nccove ey WEATHURING HARDNESS i 7, N, BLOWIFT E 3
= SIGNATION 02 TN, T a
Ze| 25 blE %10 i e Ef E#E DESCRIPTION
= | " Sk |28
. 246810 246810 12345 12345 246 810 10 20 30 40 SO =
0 [%4 0,00-1.06 m GRAVEL BED
| g "g‘ Brown, coarse gravel 1o boulders of fine to very coarse
‘ g grained, medium hard sandstone and moderate red siitstone,
s : | sh(st/oep-) & subrounded, poorly sorted, loose.
| [ \ 1: 1.06-5.30 m SANDSTONE BOULDER
| | brown to yellowish brown, boulders of medium to very
ﬁ coarse grained hard sandstone, some boulders of medium
= | | SP(SQ/Ocr--) £ hard sllitstone, poorly sorted, loase.
= 1 ‘ %
= | 5D(50/0cm--) b
o | |
=TT | :
~ oy
= 5D(50/0c- - %
= | 5pisQoen-) | §
= & i
= 1
= | | ' e
=] | | ] 50(50/0c-) I
E 1 | 18
= | ‘ ‘ | 6.30-10.00 m SANDSTONE BOULDER
= | | [ Brown to yellowlsh brown, boulders of medium to very
| | 5p¢sa/0em-,-) coarse grained hard sandstone, subrounded, poorly sorted,
E | hd [ locse.
— \
— | z
E 5b(st b
E_8
E= b
E | )
E o 0% sDsoat é
E j‘ 10.00-10.30 m MUDSTONE
= 14l ﬁ’ Reddish brown, fresh, medium hard, very poor rock quallty
E 10 | L] || | 5D(50/0c-) ¥] designation.
|
E 120 -] 10.30-13.00 m SANDSTONE
= Moderate reddlsh brown, fresh, medlum hard, fine
:_J.i | | ] o grained, closely fractured, dip angle varled, very poar rock
— 1 é quality designation.
= | 5 ; Fracture at 10.70 m, 50° dipping, rough planar, clean;
= 3% fa @11.21 m, 80° dipping, rough planar, dean;
12 * L ‘ I e @11.45 m, 50° dipping, smooth planar, clean;
I T @11.85 m, 45° dipplng, smooth planar, clean;
‘11% | ‘ @12.40 m, 60° dipping, smooth undulating, ciean;
= ‘ | @12.90 m, 30° dipping, rough planar, clean
E 13 |
E ‘ ‘ I | I END OF HOLE AT 13.00 M,
: | \
B (1] ‘ ‘ !
£ | L ‘ |
: T
3 NEREL
E 15 L H
= | |
E AN
— EEERREL
i |
16 | !
. | | ‘
E_17 | |
= | |
18 I |
=3 I ] | ‘
(e | [ ‘
E | |
= 19 | i | ‘
E ‘ [ \ ‘
: | L]
REMARK R.Q.D. (%) Degree of Weathering SPT {CLAY) SPT (SAND) Degree of Hardness
SM = Sity SAND § = Slitstone <25 Very Poor Rock 1 = Fresn Rock <l Very Soft <2 Very Loose 1=Very Soft Rock
SC = Clayey SAND ST =Shelby Tube 25-50 Poor Rock 2 = Slightly Weathered Rock 2-4 Soft 4-10 Loose 2=50ft Rock
ML = Clayey/Sanay SILT 55 =5plit Spoon 50-70 Falr Rock 3 = Moderately Weathered Rock 44 Madlum Stiff 10-30 Medlum Dense 3=Medlum Hard Rock
CL = Shty/Sandy CLAY WO=wash Out 75-90 Good Rock 4 = Highly Wenthered Rock §-15  stiff 30-50 Dense 4=Hard Rock
S5 = Sandstone 90-100 Very Good Rock 5 = Completely Weathered Rock 15-30 Very Stiff <50 Very dense S=Very Hard Rock
M = Mugstone <30 Hard
Symbol @
A Water Content (W ) © Unlaxial Compressive Strength from Polnt Load Test (Dlamertrical Test, MP 4
o Unconfined Compressive Strength = PL
@ SPT, N =L
& Total Unit Weight %) Core Loss
© Unconfined Strength (pocket penctrometer) LJ Cavity/Soll Fllied In Cavity
@ Unlaxlal Compressive Strength from Polnt Load Test (Axlal tes,MP 3




Praject 1 HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

Hale Na. i BH-6

Angle From Vertical : o degree Drill Finished : 18/7/2011
Total Depth : 3.00m, Bearing of Angle Hole : - Logged By : W. SONNOI
Elevation : - m. MSL Drill Method  : Direct Rotary Logged Date : 18/7/2011
Coordinate : 2,194,675 N 802,618 E Drill Started  : 18/07/2011 Depth of water Level : -
INIT WEIGHT, a
éa z g g cong ,,g‘c";“;"m DUGREE OF DEGREE OF X P Bp | o
= £ 1 ASCONERY. DESIGNATION WEATHERING HARDIESS 1020 SPT, N, BLOW/FT o ; DESCRIPTION
Ge 2 |5fs| o Wit A
i 246 810 246810 12345 12345 246 810 10 20 30 40 50 E
3 | | 0.00-3.00 m SANDSTONE
| Gray and moderate yellowish brown, moderately
| | .| weathered and fresh, fine grained, slliceous cemented,
| | very closely fractured at 0.00-0.90 m, 1.10-1.60 m and
B [ T T 2.10-2.30 m, Iron oxdde stalned, poor to fair rock quality
u i | deslgnation.
g
= |
B |
E 3
= | END OF HOLE AT 3,00 M,
E_ 4
E [
= |
ol | [
= |
E- ! |
F_& |
= | ‘
= |
= | | |
E_7 | | I
| I '
g |
E ‘ | | |
E 4 | | |
= |
= i
E 9 |
£ ’ \
E 10 | |
E— | ‘
- |
=31
== | [
E 4 L] |
= [ [
E :
= 13 |
- | | | |
£ 14
= [
= [ |
E |
|
|
T
|
|
E 5 il
= |
= ]Il Il
:'_13 ; | |
= | | [ |
E | | |
= |
E
E i I | | |
e ‘ | I ‘ I
E \ | \
REMARK L.0.D. (%) Degree of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
SM = Slity SAND 5 = Sfitstone <25  Very Poor Rock 1 = Fresh Rock <2 Very Soit <2 Very Loose 1=Very Soft Rock
SC = Clayey SAND ST =5helby Tube 25-50 Poor Rock 2 = Slightly Weathered Rock 2-4 Soft 410 Loose 2=50M Rock
ML= Guvcg,‘sann‘a:s"\lLT S5 =5plit Speon 50-70 Falr Rocx 3 = Moderately Weathered Rock 4-8 Medlum Stiff 10-30  Medium Dense | 3=Medlum Hard Rock
€L = Slity/Sandy CLAY WO=wash Out 0 Good R 4 = Highly Weathered Rock g1 30-50 Dense 4s=Hard Rock
SSM- Sarhdsg'ge 90-100 Very Good Rock 5 = Completely Weathered Rock 153630 I_\{cr; sarf <50 Very dense S=Very Hard Rock
= Mudstone <. ar

Symbol :

A Water Content (W )

B Unconfined Campr&\vc%trcngth

@ SPT, N

A Total Unit Welght

© Unconfined Strength (pocket penctrometer)

# Uniaxial Compressive Strength from Polnt Load Test (Axal tes,MP ]

© Unlaxal Compressive Strength from Point Load Test (Diamertrical Test, MP 9

- PL
-
Core Loss
Cavity/Soll Filied In Cavity




Project H
Hole No. © BH-7

Total Depth : 3.00 m.
Elevation : - m. MSL

Coordinate : 2,200,581 N 807,198 E

Angle
Bearin
Drill M

HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

From Vertical : o degree
g of Angle Hole : #
ethod : Direct Retary

Drill Started 1 19/07/2011

Drill Finished 1 20/07/2011
Logged By ¢ W. SONNCI
Logged Date 1 20/07/2011

Depth of water Level : -

w RROD, UNIT WEIGHT, z
B g COHE HOCK QUALTTY DEGREE OF DEGHEE OF ™ ® é
TI5|E RECOVERY DESIGRATION WEATHERING HARDNESS T SPT, N, BLOW/IT o DESCRIPTION
g 3 s %10 W LLFL i ZE
@ 246 810 246 810 1 2345 12345 246810 10 20 30 40 50 z
0 | 0.00-3.00 m MUDSTONE
Maderate yellow, moderately weathered, soft, very dosely
- fractured, dip angle varied, smooth planar, iron oxde
1 stalned, very poor rock quality designation,
Y ]
{ g
—_— 2 - S| f——
=
—
=
E 3
= ‘ ‘ [ END OF HOLE AT 2.00 M.
E ]
E 4
=
E 6
g | |
E 7
— [ | ‘
= |
= |
: 8
g
= | |
= 10
= ‘ \ ‘
& | [
E 12 |
E 13 \ | ‘
= || || ‘
= |
E 14 |
E 15 ‘
F 15
= ‘ |
E \
=
= \ |
E g |
= | |
E 19 ‘
- | | | |
= | ‘ END OF HOLE AT 10.00 M,
REMARK R.Q.D. (%) Degree of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
g,M = sny SAND 5= Siltstone <24 Very Poor Rock 1 = Fresh Rock <2z Very Soft <2 Very Loose 1-Vcw Soft Rock
ST =Shelby Tube 25-50 Poor RDCK 2= annuv Weathered Reck 2-4 Soft 4-10 2=
ML cuyega,fsm SILT 55 =5plit R 50-70 Falr Rncx 3 = Moderately Weathered Rock 4—5 Medlum SHff | 10-30  Medium Dense S-Mcdlum Hard Rock
CL = smw‘ WO=wash Out 75-90 Good R 4 = Hianly Weathered Rock 30-50 Dense 4=H
= San unst 90-100 Very Gucd Rock 5 = Completely Wcmm:red Rock 153 =30 Vnry Stff <50 Very dense 5= Vcry Hard Rock
= M one

Svmbo\ !

A Water Content (W )

B Unconfined Cumpmvcrhucngm

° SPT, N

& Total Unit Welght

© Unconfined Strength (pocket penetrometer)

@ Unlaxlal Compressive Strength from Polnt Load Test (Axlal tes,MP A

€ Unlaxial Compressive Strength from Point Load Test (Diamertrical Test, MP 4

- L
=4 EL
Core Loss
Cavity/Soll Fllied In Cavity




Project :

HONGSA-BAN XIANG MAN ROAD IMPROVEMENT PROJECT

Hale Na. i BH-8 Angle From Vertical : o degree Drill Finished t 21772011
Total Depth : 12.00 m. Bearing of Angle Hole : - Logged By © W.SONNOI
Elevation : 344 m. MSL Drill Method @ Direct Retary Logged Date © 21/7/2011
Coordinate : 2,200,152 N 812,305 E Drill Started  : 20/7/2011 Depth of water Level ; -
= w RQD. UNIT WEIGHT, z l
Fm Q CORE OCK QUALTTY DEGREE OF DCGREE OF m? 0 |-
=3 b3 RICOVERY tain WEATHERING HARDNESS. 4 SPT. N, BLOWHFT 4] g =
= iy DESIGNATION 020 N « |% f DESCRIPTION
,%5_' ga X 10 x10 _Lw",LL_EM_pL 1 EE; E,
Y l246810] 24681012345 12345 | |246810 10 20 30 40 50 | %
0.00-3.00 m Clayey SAND (SC)
Brown and graylsh brown, 43.55% fine to coase gralned,
48.64% fines with medium plasticity, loose.
| ML22) |
I 3
|
E > 434,22
B ' | y
= |
e | \
E 3 1110,8,3)
= [ 3.00-3,45 ™ [¢] 5C
= medium Hf\é% fine m'lmrvc qr.':lncd, 32.04% fines
_— with um lastl medlum dense.
E 3,45-9,00 m Lean CLAY (CL)
~HBL 15(6,5,9) Brown, 9.92% fine to coarse sand, 90.08% fines with
E . | medium plasticity, st to hare,
E s 5u:15,2L,30; ] 5
£ © §
E & 50( 5,35,50 =
SR | s
e
E |
E_ 7 50(50710 ¢m) |
E T ©
~ |
& | |
E_ g 50(50/5 cm)
:_- -]
E_9
= 9.,00-12.00 m Mudstone
= Same as above.
—— 2%
F 10 i . L
E 3
F 2% 2
E 1 8 . I
= |
= | |
E 12 |
= | END OF HOLE AT 12,00 M,
4 | |
E |
E 13
£
E 15 I |
E |
E 16
= |
e |
=37 |
E 18 L
= | |
E 19 |
E | | | l | ‘ END OF HOLE AT 10,00 M,
REMARK R.Q.D. (%) Degree of Weathering SPT (CLAY) SPT (SAND) Degree of Hardness
sM = biltv s.m = Slltston <2 \.‘cry Poar Rock 1 = Fresh Rock <l Very Soft <2 Very Loose l-Vcrv Soft Rock
SC =Shelly Tube | 7,5-50 Rock 2= sllpmiv Weathered Rock 2-4 4-10  Loose =Soft R
ML = Clave SancaiILT SS =5pllt & 50-70 Falr Rocx 3 = Moderately Weatnered Rock Medium St | 10-30  Medium Dense B-Mcdlum Hard Rock
c|_ = Siity, §a WO=wash Out 7550 G 4 = Highly Weathered Rock 815 30-50 Dense 4=Hard
S M arhuséus;lc 90-100 Vcrv Good Rock 5 = Completely Weathered Rock 153630 m‘t.rg sufr <50 Very dense S5=Very Hard Rock
= one < By

Symbol :

A Water Content (W )

2 Unconfined Comprc:ﬁlvcrgtrength

© SPT, N

A Total Unlt Welght

© Unconfined Strength (pocket penetrometer)

© Unlaxial Compressive Strength fram Peint Load Test (Diamertrical Test, MP 3

- PL
= L
Core Loss
Cavity/Soll Fllied In Cavity

© Unlaxlal Compressive Strength from Palnt Load Test (Axdal tes,MP Q




Project ! HONGSA-BAN XJANG MAN ROAD IMPROVEMENT PROJECT

Hole No. 1 BH-S Angle From Vertical : o degree Drill Finished T 1/2/2010
Total Depth @ 3.00 m. Bearing of Angle Hole : - Logged By : W.SONNCI
Elevation : 303 m. MSL. Drill Method  : Direct Retary Logged Date 1 5/2/2010
Coordinate : 2,202,638 N 196,734 E Drill Started  : 28/01/2010 Depth of water Level : .
- W 10.0. UNIT WEIGHT, z
S~ -] CORL QuALTTY DEGREE OF DEGRLL OF 3 1
E‘E Ez L b RECOVERY ‘;D,g;mﬂm WEATHEIING HARDNESS Tqm 2.0 SPT, N, BLOW/FT 4 .% gﬁg = DESCRIPTION
ge k] £ X W, UL L NIG gE Biy SE
“| 246810| |246810|[12345 12345 | |246810 10 2030 s0 50 | [
E 0 I T ‘ I [ [ | 0.00-2.45 m SILTSTONE
= Reddish brown, fine ly to Slightly soft
= to medium hard, Iron oxlde stalned, very dosely fractured,
E 3 | | e dip angle varied, brittle, very poor rock quallty designation,
E y |
= 2] | ' §
E 2 L | |
= 2.45-3,00 m SANDSTONE
== izl Reddlsh brown, slightly weathered, medium ha
E very fine to fine gralncd Iron oxide stalned, falr awllty rock
= 3 | | dealgnation
=) I | END OF HOLE AT 3.00 M.
E 4 |
E 5
6
|
= 7
= |
= |
E [
E .4 | |
- T
= |
— |
= 10 | |
= |
e | |
= |
E 1 | I
= |
= | | |
o 1
] |
E 2 - ?
E | |
= IR
= |
E 13 |
o | |
=34
E l |
E 15
f 16 ! !
E | | | |
= 17 | | .|
= \
e 11
: | | L
E 18
E ‘ | | |
E 1 | | |
= I |
F | | | I | | \ | \ END OF HOLE AT 10,00 M.
REMARK R.Q.D. (%)} Degree of Weatnering SPT (CLAY) SPT (SAND) Degree of Hardness
SM = Slity SAND <25 Very Poor Rock 1 = Fresh Rock <2 very soft <2 Very Loose l-Vcry Soft Rock
SC = Clayey SAND ST xSncI?Tubc 25-50 Poor Rock 2= Sllghﬂy Weathered Rock 24 Soft 4-10  Loose =5aft Rock
ML = Clayey/Sand SILT SS -SD”I 50-70 Falr Rock 3 = Moderately Weatnered Rock &8 Medlum SHff | 10-30  Medium Dense B-Mcdlum Hard Rock
CL = Slity/Sandy ‘O=wash 75-90 Good Rock 4 = Highly Weathered Rock §-15 st 30-50 Dense 4=Hard Rock
S5 = Sandstone 90-100 Very Good Rack 5 = Completely Weathered Rock 15-30 Very SHff <50 Very dense S-Vcry Hard Rock
M = Mudstone <30 Hard
Symbol :
A Water Content (W ) © Uniaxial Compressive Strength from Point Load Test (Diamertrical Test, MP 2
o Unconfined Comprcmlverktrcngth = PL
© SPT, N {5k
A Total Unit Welght Core Loss
© Unconfined Strength (packet penetrometer) Cavity/Soll Fllled In Cavity

@ Unlaxial Compressive Strength from Polnt Load Test (Axdal tes,MP b
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PHOTOS OF ROCK QUARRY SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

NuaRmuImnsulgAuarssaing Tassmsdnmanuiullls Co-ordinate:

waraanuuutiassuauuandiasmed - thuoouuy

MUl Wasmalonsyune sl am Station:

AuAan Ground Ele.:

L1-1 Date of Sampling:

200644 E

2200674 N

269 m MSL

12/7/2554




PHOTOS OF FINE AGGREGTE SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

NuaAmuImnssulgAuarssdiingn Tasemsdnsianuilullls Co-ordinate:

uavaantluy Lﬁ'ENGl"‘Llﬂ‘LlU'-nﬂ Waswaan - 1huidaouuu

TusIuvaln Wiaswalsnssuie Jd. an Station:

NUHFUADUATH Ground Ele.:

S1-1 Date of Sampling:

206596 E

2192253 N

316 m MSL

12/7/2011




PHOTOS OF FINE AGGREGTE SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

NuanasuImnssulsAuassdline Tasenmsdnmianuilulills Co-ordinate:

uaraanuuuiavFuauUAAEaIMIAN - TuLiiaguay

vudaaly Wasmalrewsyune Jd. a1 Station:

NIENFUADUNTR Ground Ele.:

S2-1 Date of Sampling:

200644 £

2200674 N

296 m MSL

12/7/12011




PHOTOS OF COARSE AGGREGATE SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

Nudn s uimnssulsAvasesdalineg Trsunsdnmanuiluldls Co-ordinate:

wavaanuuuiiassuauuannaswean - trudoouuy

lavaunwas wuuawssuie Jld.an Station:
TURFUADUNSH Ground Ele.:
Q1-1 Date of Sampling:

189650 E

2198518 N

103+800

314 m MSL

127772011

QA

&
STA .« 1(3+80
DATE © 42 /0T 2004




PHOTOS OF COARSE AGGREGATE SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

Nuacuimnssulsiuasssiline Tasonsdneanuilulils Co-ordinate:

uaraanuuufiasduauuainulawed - thuldaouuy

iavaauiwas LavualIvnssuie #@l.an Station:
Aungunaunie Ground Ele.:
Q2-1

805265 E

2198224 N

84+000

633 m MSL

Date of Sampling:

12/7/2011

Q2
STA. | ga+200

WATE 2 o7 ooy




PHOTOS OF LATERITIC SOIL SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

udmRduImassulsAuarssalinen Tasemsdnanuilulild Co-ordinate: 752300 E

uavaanuuuiiiasduauuaniasmed - thudisouu 2179514/N
Thuune Waowea adil.an Station:
fugniv Ground Ele.: 688 m MSL

LT-1 Date of Sampling:  12/8/2011




PHOTOS OF LATERITIC SOIL SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

dnamuimnssulgilarssdline Tasomsdnanuilullla Co-ordinate:

waraanuuuiiassuauuaAlamea - thuiioouny

uiiansiae Wasaumwys 8. an Station:

Augniv Ground Ele.:
LT-2 Date of Sampling:

791518 E

2191223 N

816 m MSL

11/8/2011




PHOTOS OF LATERITIC SOIL SAMPLING LOCATION

Project:

Location:
Material:

Sample No.:

NudnAdUImnssulgAuavssaive Tasonsdneianudulis Co-ordinate:

uaraanuuuiiavsuauua A2 M - uiieouny

a0 aUWYS W UAINSEL Jhl.am Station:
Augnsa Ground Ele.:

LT-3 Date of Sampling:

809873 E

2201695/N

373 m MSL

12/8/2011
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JNNAAWIN 3

U914 Soil nail




Station 17+275
Case 1 Steep slope with Soilnail
1. Excavation =743 m3
Soft Rock (60%) = 743x0.6 = 445.8 m3
Soil (40%) = 743x0.4 =297.2 m3
.. Cost for Excavation = (445.8x200)+(297.2x84) = 114,125 Bath
2. Soilnail Length 20 m. with Spacing 1.25 m.
Area for Soilnail = 71 m2
No. of Soilnail = 71/(1.25x1.25) =45.44 = 46
Total Length of Soilnail = 46x20 = 920 m.

.". Cost for Soilnail = (920x1700) = 1,564,000 Bath

Summary Cost for Case 1 =(1)+(2) =114,125+1,564,000

=1,678,125.00 Bath

Case 2 Adjust Slope
1. Excavation = 1067 m3
Soft Rock (60%) = 1067x0.6 = 640.2 m3
Soil (40%) = 1067x0.4 =426.8 m3

.. Cost for Excavation = (640.2 x200)+( 426.8 x84) = 163,891 Bath

.". Differential Cost for Excavation = 163,891-114,125 = 49,766 Bath
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PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section : 1 Case No. 1
From Km. 00+000 tw Km. 25+000 District :
1. Traffic Data
The road is designed in 2011
The road will be opened to traffic in 2015 Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015 , some control data can be summarized as follows;

Average Daily Traffic (ADT.) = 270  wvpd.

Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00

Design Lane = 2.00 Lane

Lane distibution factor = 0.50

Growth Rate = 5.60 9%

Design Life (n) = 15.00 Yrs.

Design Lane (N) = 3 wvpd.

Average Gross Weight of Heavy Truck (W) 61.729.6 b (28.0 Ton)

Single Axle Load Limit (S) = 24,250.9 b (11.0 Ton)
Log (ITN) = -10.68 + 3.40 log(8) + 1.33 log (W) + 1.05 log (N)

ITN = 712
(1+1)'-1
DTN = ITN x ——— = 8.04
20r
2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile = 3.20
Use design subgrade CBR = 3.00
3 . Thickness Design of Pavement (T, _Full Depth)
T, Full Depth 9.19+3.97 log DTN
- 04
CBR
- 8.24 in

= 205.93 mm

= 20.59 cm
4 . Pavement Structure

Materials Sr Thickness (cm) T, (em)

Double Surface Treatment 5 Applied -

Crushed Rock (Base),CBR B0% 2.0 _ 20 10.00

Lateritic Soil (Subbuse),CBR 25% 259 30 1‘1.11
;;cted Materia-l_;;s_.EBR I[O?ﬁ: _ 3_.0 : . . 0 I B 0.00 |

Total T, Design = 50.00 21.11

S T, Design more than T, Full depth is OK <<aa<s



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section 2 Case No. 1
From Km. 25+000 to Km. 60+000 District :
1. Traffic Data
The road is designed in 2011

The road will be opened to traffic in 2015 Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.
From Traffic Volume data in

2015 , some control data can be summarized as follows;

Average Daily Traffic (ADT.) = 150 wvpd.
Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00

Percentage of MT 1.00

Percentage of HT 1.00

Design Lane = 2.00 Lane

Lane distibution factor = 0.50

Growth Rate = 5.60 %

Design Life (n) = 15.00 Yrs.

Design Lane (N) = 2 wvpd.

Average Gross Weight of Heavy Truck (W)= 61,729.6 1b (28.0 Ton)
Single Axle Load Limit (8) = 24,250.9 1b (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN = 3.84
.l +r)'-1
DTN = ITN pm————— 4.34
20r
2 . Design Subgrade CBR.
From subgrade CBR data;

CBR at 90 Percentile L= 4.10

Use design subgrade CBR = 4.00

3 . Thickness Design of Pavement (T, Full Depth)

T, Full Depth 9.19+3.97 log DTN

CBRM
= 6.73 in
& 168.27 mm
& 16.83 cm
4 . Pavement Structure
Materials Sr Thickness (em) T (em)
Double Surface Treatment s Applied :
Crushed Rock (Base),CBR B0% 2.0 20 10.00
Lateritic Soil {Subbase),CBR 25% 2.7 20 7.41
Selected Material A, CBR 104 30 | o | 000
Total T, Design = 40.00 17.41
S>> T, Design more than T, Full depth is OK <<




Highway Route No.

PAVEMENT DESIGN BY Asphalt Institute 1970 Method

4B Section 3 Case No. 1
From Km. 60+000 to

1. Traffic Data

The road is designed in

The road will be opened to traffic in 2015

Km. 85+000 District :

2011

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015 , some control data can be summarized as follows;
Average Daily Traffic (ADT.) = 150 vpd.
Percentage of Heavy Vechicles = 2.00 % (HB+MT=+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00
Design Lane = 2.00 Lane
Lane distibution factor = 0.50
Growth Rate = 5.60 %

Design Life (n) = 15.00 Yrs
Design Lane (N) = 2 vpd.
Average Gross Weight of Heavy Truck (W)= 61,729.6 1b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 1b(11.0 Ton)
Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)
ITN B 3.84
DTN = ITN x-{—l-:r)“;l = 4.34
20r
2 . Design Subgrade CER.
From subgrade CBR data;

CBR at 90 Percentile = 3.20

Use design subgrade CBR = 3.00

o>

T, Full Depth 9.19+3.97 log DTN
- CBRM

= 7.55 in

= 188.79 mm

= 18.88 c¢m

. Pavement Structure
Materials Sr Thickness (em) T, (cm)
Double Surface Treatment = Applied -
Crushed Rock (Base),CBR 80% 2.0 20 10.00
Lateritic Soil (Suh;usc).CBR 259 2.7 25 9.26
Selected Mate;al A ,CB-RTD_‘V;. "3.-0 R o 707:)7 I 0.00
Total T, Design = 45.00 19.26

T, Design more than T, Full depth is OK <<



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section : 4
From Km. 85+000 1o Km.
1. Traffic Data
The road is designed in 2011

The road will be opened to traffic in 2015

88+000

Case No

District @

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015
Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT

Percentage of HT

Design Lane

Lane distibution factor

Growth Rate

Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

, some control data can be summarized as follows;

= 1,005

2.00

2.00

1.00

1.00

2.00

15.00

10

61,729.6

24,250.9

vpd.

9% (HB+MT+HT)

%

Yrs.

vpd.

Ib (28.0 Ton)

Ib (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN
DTN = ITN x@l
20r
2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile

Use design subgrade CBR

3 . Thickness Design of Pavement (T, Full Depth)

"

28.29

31.94

3.20

3.00

T, Full Depth 9.19+3.97 log DTN
CBRM

= 9.77 in

= 244.26 mm

- 24.43 cm

4 . Pavement Structure
Materials Sr Thickness (cm) T, (cm)
Double Surface Treatment 3 Applied =
Crushed Rock {Buse),CBR 80% 2.0 20 10.00
Lateritic Soil (Subbase),CBR 25% 2.7 30 1 iy 1
Sc]ected_Iv-I;teriali.;:(EE;R 109 3.(; : -1-5 5.00
Total T, Design = 65.00 26.11
T, Design more than T, Full depth is OK <<

o




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section 5 Case No. 1
From Km. 88+000 to Km. 122+000 District :
1. Traffic Data
The road is designed in 2011
The road will be opened to traffic in 2015 Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015 , some control data can be summarized as follows;
Average Daily Traffic (ADT.) = 1,005  vpd.
Percentage of Heavy Vechicles = 2.00 o (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00
Design Lane = 2.00 Lane
Lane distibution factor = 0.50
Growth Rate = 5.60 9%
Design Life (n) = 15.00 Yrs.
Design Lane (N) = 10 wvpd.
Average Gross Weight of Heavy Truck (W)= 61,729.6 Ib (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 Ib(11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)
ITN = 28.29

(1+1)"-1
.
20r

DTN = ITN = 31.94

2 . Design Subgrade CBR.

From subgrade CBR data;

CBR at 90 Percentile = 1.20
Use design subgrade CBR = 1.20
3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN
- 04
CBR
= 14.10 in

[}

352.40 mm

= 35.24 cm
4 . Pavement Structure

Materials Sr Thickness (em) T, (cm)
Double Surface Treatment B Applied -
Crushed Rock (Base),CBR 809 2.0 25 12.50
Lateritic Soil (Subbase),CBR 25% 2.7. 30 1111
Selected Material A CBR 109 80 | 40 | 1333

Total T, Design = 95.00 36.94

S>>5>> T, Design more than T, Full depth is OK <<<<<<



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section

From Km. 0+000
1. Traffic Data

The road is designed in

6

Case No. 1

1o Km. 122+000 District

2011

The road will be opened to traffic in 2015

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015

Average Daily Traffic (ADT.)

Percentage of Heavy Vechicles

Percentage of MB+HB

Percentage of MT

Percentage of HT

Design Lane

Lane distibution factor

Growth Rate

Design Life

(n)

Design Lane (N)

, some control data can be summarized as follows;

= 1,005 wvpd.

= 2.00 % (HB+MT+HT)
2.00
1.00
1.00

= 2.00 Lane

= 0.50

= 5.60 9%

= 7.00 Yrs.

= 10 wvpd.

Average Gross Weight of Heavy Truck (W)= 61,729.6 1b(28.0 Ton)

Single Axle

Load Limit (8)

= 24,250.9 1b (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN

DTN =

2 . Design Subgrade CBR.

From subgrade CBR data;

CBR at

= 28.29
(1+1)'-1
ITN x——— = 11.73
20r
90 Percentile = 10.00
Use design subgrade CBR = 10.00

T, Full Depth

9.19+3.97 log DTN

CBRUA

= 5.35 in

= 133.72 mm

= 13.37 cm

4 . Pavement Structure
Materials Sr Thickness (cm) T, (cm)
Double Surface Treatment - Applied "
Crushed Rock (Base),CBR £0% 2.0 20 10.00
Lateritic Soil (Subbase),CBR 25 2.9 15 5.56
Selected Material A ,CBR 109 3.0 | o | 00
Total T, Design = 35.00 15.56
B s T, Design more than T, Full depth s OK <<<g<<




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section 1 Case No. 2 (Before 7 Year)
From Km. 00+000 to Km. 25+000 District :
1. Traffic Data
The road is designed in 2011
The road will be opened to traffic in 2015 Therefore, the traffic datain 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015 , some control data can be summarized as follows;

Average Daily Traffic (ADT.) = 270  vpd.

Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00

Design Lane = 2.00 Lane

Lane distibution factor = 0.50

Growth Rate = 5.60 %

Design Life (n) = 7.00 Yrs.

Design Lane (N) = 3 wvpd.

Average Gross Weight of Heavy Truck (W):  61,729.6 1b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 b (11.0 Ton)
Log (JTN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)
ITN = 712

(1+1)'-1
"
20r

DTN = ITN = 2.95

2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile = 3.20
Use design subgrade CBR = 3.00
3 . Thickness Design of Pavement (T, Full Depth)

T, Full Depth 9.194+3.97 log DTN

0.4

CBR

= 7.12 in
= 178.11 mm
L) 17.81 cm

4 . Pavement Structure

Materials Sr Thickness (cm) T, (em)
Double Surface Treatment 2 Applied .
Crushed Rock (Base).CBR 809% 2.0 20 10.00
Lateritic Soil (Subbase),CBR 259 2 25 9.26
S;kt_ctcd Material A ,CER 10% ;_G_ - 4] - 0.00
Total T, Design = 45.00 19.26

>e>>>> T, Design more than T, Full depth is OK <<<=<



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section
From Km. 25+000 to Km.
1. Traffic Data

The road is designed in

2

60+000

2011

The road will be opened to traffic in 2015

Case No

2 (Before 7 Year)

Distriet

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in

2015

Average Daily Traffic (ADT.)

Percentage of Heavy Vechicles

Percentage of MB+HB
Percentage of MT
Percentage of HT
Design Lane

Lane distibution factor
Growth Rate

Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

, some control data can be summarized as follows;

-

n

150

2.00

2.00

1.00

1.00

2.00

61,729.6

24,250.9

vpd.
% (HB+MT+HT)

Lane

%

Yrs.

vpd.

1b (28.0 Ton)

b (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

2 . Design Subgrade CBR,

From subgrade CBR data;

ITN
DTN = ITN x
CER at 90

Use design subgrade CBR

(141)"-1

20r

Percentile

=

3 . Thickness Design of Pavement (T, Full Depth)

T, Full Depth

3.84

1.59

4.00

9.19+3.97 log DTN

0.4

SEOSE>>

CBR

= 5.74 in

= 143.47 mm

- 14.35 cm

4 . Pavement Structure
Materials Sr Thickness (cm) T, (cm)
Double Surface Treatment = Applied =
Crushed Rock (Base).CBR 80% 2.0 20 10.00
Lateritic Soil (Subbase),CBR 25% 2.7 15 5.56
Se]ect::;lwl\/;a;n:;{:;\ ,éBR i?)% é.O_ _ ——_0___ L 0.00
Total T, Design = 35.00 15.56
T, Design more than T, Full depth is OK <<




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

T Highway Route No. 4B Section @ 3
From Km. 60+000 to Km. 85+000
1. Traffic Data
I The road is designed in 2011

The road will be opened to traffic in 2015

From Traffic Volume data in 2015
Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT
Percentage of HT

P Design Lane

Lane distibution factor
Growth Rate
Design Life (n)

Design Lane (N)

Single Axle Load Limit (S)

Case No. 2 (Before 7 Year)

District :

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

, some control data can be summarized as follows;

= 150 vpd.

= 2.00 9% (HB+MT+HT)
2.00
1.00
1.00

= 2.00 Lane

= 0.50

= 5.60 %

= 7.00 Yrs.

= 2  wvpd.

Average Gross Weight of Heavy Truck (W)= 61,729.6 1b (28.0 Ton)

= 24,250.9 1b (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN = 3.84
(1+1)"-1
DTN = ITN X ——— = 1.59
Al 20r
2 . Design Subgrade CBR.
From subgrade CBR data;

CBR at 90 Percentile = 3.20

Use design subgrade CBR = 3.00

3 . Thickness Desian of Pavement (T, Full Depth)

T, Full Depth

9.19+3.97 log DTN

CcBR"

= 6.44 in

= 160.97 mm

= 16.10 cm

4 . Pavement Structure
Materials Sr Thickness (cm) T, (cm)
Deuble Surface Treatment = Applied =
Crushed Rock (Base).a;}; 80% 2.0 20 10.00
Lateritic Scil (Subbase),CBR. 25% 2.7 20 7.41
gzagcted Ma—[erial. 4‘; ,Véél;'{’l()% 3.0 F o o 0;)07
Total T, Design = 40.00 17.41
>SS T, Design more than T, Full depth is OK <<<<<<




& Highway Route No. 4B Section : 4
From Km. 85+000 to Km. 88+000
1. Traffic Data

B Log {ITN) =
ITN
DTN = ITN xM
= 20r
2 . Design Subgrade CBR.
B From subgrade CBR data;
CBR at 90 Percentile

PAVEMENT DESIGN BY Asphalt Institute 1970 Method

The road is designed in

2011

The road will be opened to traffic in 2015

Case No.

Di

Therefore,

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in

2015
Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT

Percentage of HT

Design Lane

Lane distibution factor

Growth Rate

Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (8)

2 (Before 7 Year)

strict !

the traffic data in 2015

, some control data can be summarized as follows;

- 1,005  wvpd.
= 2.00 % (HB+MT+HT)
2.00
1.00
1.00
= 2.00 Lane
= 0.50
= 5.60 %
= 7.00 Yrs.
= 10 vpd.
61,729.6 b (28.0 Ton)
= 24,250.9 b (11.0 Ton)

Use design subgrade CBR =

3 . Thickness Design of Pavement (T, Full Depth)

T, Full Depth

~10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

28.29

11.73

3.20

3.00

9.19+3.97 log DTN

0.4

>o>>>

CBR

= 8.66 in

= 216.44 mm

= 21.64 cm

. Pavement Structure
Materials Sr Thickness (em) T, (em)
Double Surface Treatment s Applied -
Crushed Rock (Base).CBR 809 2.0 20 10.00
Lateritic Soil (Suhh:;sc).CBR 25% 207 25 9.26
Selected Material A ,CBR 109 3.0 10 333 |
Total T, Design = 55.00 22.59
T, Design more than T, Full depth s OK <<




Highway Route No. 4B Section : 5
From Km. 88+000 to Km. 122+000
1. Traffic Data
The road is designed in 2011

2.

PAVEMENT DESIGN BY Asphalt Institute 1970 Method

The road will be opened to traffic in 2015

Case No.

2 (Before 7 Year)

District :

Therefore, the traffic data in 2015

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2015
Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT
Percentage of HT
Design Lane
Lane distibution factor
Growth Rate
Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

, some control data can be summarized as follows:

= 1,005

2.00
2.00
1.00
1.00
2.00
0.50
5.60
7.00

10

61,729.6

= 24,250.9

vpd.

% (HB+MT+HT)

Lane

%
Yrs.
vpd.
Ib (28.0 Ton)

1b (11.0 Ton)

Log (ITN) = -10.68 «+ 3.40 log(8) + 1.33 log (W) + 1.05 log (N)

ITN
(1+1)"-1
DTN = ITN X ————
20r
Desion Subsrade CBR
From subgrade CBR data;
CBR at 20 Percentile

Use design subgrade CBR =

3 . Thickness Desizgn of Pavement (T, Full Depth)

T, Full Depth

28.29

11.73

1.20

1.20

9.19+3.97 log DTN

04

CBR

- 12.48 in

= 312.26 mm

= 31.23 cm

4 . Pavement Structure
Materials Sr Thickness (cm) T, (em)
Double Surface Treatment s Applied =
Crushed Rock (Base),CBR 809% 2.0 25 12,50
Lateritic Soil (Subbuse),CBR 259% 2.7 30 11.11
Sclectcgl'wf_l;t;ra; ,_CBR7 F%i ;0__ _ 25 - 7 8.33
Total T, Design = 80.00 31.94
e T, Design more than T, Full depth is OK NS




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section il Case No. 2 (After 7 Year)
From Km. 004000 to Km. 25+000 District :
1. Traffic Data
The road is designed in 2011
The road will be opened 10 traffic in 2015 Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022 , some control data can be summarized as follows;

Average Daily Traffic (ADT.) = 395 wvpd.

Percentage of Heavy Vechicles = 2.00 % (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00

Design Lane = 2.00 Lane

Lane distibution factor = 0.50

Growth Rate = 5.60 %

Design Life {(n) = 8.00 Yrs.

Design Lane (N) = 4 vpd.

Average Gross Weight of Heavy Truck (W):  61,729.6 1b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 1b (11.0 Ton)
Log (ITN) = -10.68 + 3.40 log(8) + 1.33 log (W) + 1.05 log (N)

ITN = 10.61
DTN = ITN .\Einl— = 5.18
20r
2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile = 3.20
Use design subgrade CBR = 3.00
3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN
CBRM
- 7.75 in
- 193.72 mm
= 19.37 eom
4 . Pavement Structure
Materials Sr Thickness (em) T, (cm)
Double Surface Treutment N Applied =
Crushed Rock (Base),CBR 80% 2.0 25 12.50
Lateritic Soil (Subbase),CBR 25% 29 25 9.26
Selected Material A ,CBR 109 30 | o |  ooo |
Total T, Design = 50.00 21.76

S>> T, Design more than T, Full depth is OK <<<<<<



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section : 2

Km.

Case No. 2 (After 7 Year)

From Km. 25+000 to 60+000 Distriet :
1. Traffic Data

The road is designed in 2011

The road will be opened to traffic in 2015 Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022 , some control data can be summarized as follows;
Average Daily Traffic (ADT.) = 220 vpd.
Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00
Design Lane = 2.00 Lane
Lane distibution factor = 0.50
Growth Rate - 5.60 %
Design Life (n) = 8.00 Yrs.
Design Lane (N) = 2 vpd.
Average Gross Weight of Heavy Truck (W)= 61,729.6 1b(28.0 Ton)
Single Axle Load Limit (8) = 24,250.9 1b(11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN = 5.74
n
DTN = ITN x& = 2.80
20r
2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile = 4.10
Use design subgrade CBR = 4.00

T, Full Depth 9.19+3.97 log DTN

0.4

CBR

= 6.30 in

157.45 mm

]

15.75 om

4 . Pavement Structure

SE>>>>

Materials Sr Thickness (cm) T, (cm)
Double Surface Treatment = Applied -
Crushed Rock (Base),CBR 80% 2.0 25 12.50
Lateritic Soil (Subbase),CBR 25% 24 15 5.56
-Selccted Mate;JTAE!;R 109 3.0 : 0 ) i 0.00 N
Total T, Design = 40.00 18.06
T, Design more than T, Full depth s OK <<




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

= Highway Route No. 4B Section  : 3
From Km. 60+000 to Km. 85+000
1. Traffic Data
The road is designed in 2011

The road will be opened to traffic in 2015

Case No.

2 (After 7 Year)

District :

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022 |, some control data can be summarized as follows;

Average Daily Traffic (ADT.) =
Percentage of Heavy Vechicles =
Percentage of MB+HB

Percentage of MT

Percentage of HT

Design Lane =
Lane distibution factor =
Growth Rate =
Design Life (n) =
Design Lane (N) =
Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (8) =

220
2.00

2.00

61,729.6

24,250.9

Therefore, the traffic data in 2022

3
vpd.

% (HB+MT+HT)

Lane

%

Yis.

vpd.

b (28.0 Ton)

Ib (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(8) + 1.33 log (W) + 1.05 log (N)

ITN = 5.74
DTN = ITN xLlizﬂl = 2.80
i 20r
2 . Design Subgrade CBR.
- From subgrade CBR data;
CBR at 90 Percentile = 3.20
Use design subgrade CBR = 3.00
¥ 3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN
- CBR”A
= 7.07 in
= 176.65 mm
- 17.67 cm
4 . Pavement Structure
T Materials Sr Thickness (em) T, (cm)
Double Surface Treatment = Applied &
= Crushed Rock (Base),CBR 80% 20 25 12.50
Lateritic Soil (S_Uhhflm){%},l,,ﬁ% /727.77 i 20_ ] 7.4 ]_._
Selected Material A ,CBR 10%| 3.0 0 0.00
i Total T, Design = 45.00 19.91
S T, Design more than T, Full depth is OK <<<<<<



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B

1

2 . Desien Subgrade CBR.

From Km. 85+000

The road is designed in

Section 4

to  Km.

2011

The road will be opened to traffic in 2015

88+000

Case No.

D

2 (After 7 Yeur)

istrict :

Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in

2022

» some control data can be summarized as follows:

Average Daily Traffic

(ADT.)

Percentage of Heavy Vechicles

Percentage of MB+HB

Percentage of MT
Percentage of HT

Design Lane

Lane distibution factor

Growth Rate
Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

- 1,472

2.00
2.00
1.00
1.00

2.00

5.60
8.00

15

61,729.6

= 24,250.9

vpd.

% (HB+MT+HT)

Lane

%

Yrs.

vpd.

Ib (28.0 Ton)

b (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN

DTN =

ITN
20r

From subgrade CBR data;

CBR at

a0 Percentile

(1+r)"-1
R e 0

Use design subgrade CBR =
3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth

42.24

20.61

3.20

3.00

9.19+3.97 log DTN

SO

CBRDA
= 9.28 in
= 232.09 mm
= 23.21 cm
. Pavement Structure
Materials Sr Thickness (em) T, (cm)
Double Surface Treatment - Applied =
Crushed Rock (Base),CBR 80% 2.0 25 12.50
Lateritic Soil (Subbase),CBR 25% 2.7 25 9.26
éeiected Material A.CB‘R 109 7 3.0 10 7 3.'-.53
Total T, Design = 60.00 25.09
T, Design more than T, Full depth is OK <ecas




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

= Highway Route No. 4B Section  : 2 Case No. 2 (After 7 Year)
From Km. 88+000 w Km. 122+000 Distriet :
1. Traffic Data
I The road is designed in 2011
The road will be opened to traffic in 2015 Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022 , some control data can be summarized as follows;

Average Daily Traffic (ADT.) = 1,472 vpd.
Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00

& Percentage of MT 1.00
Percentage of HT 1.00

— Design Lane = 2.00 Lane
Lane distibution factor = 0.50
Growth Rate = 5.60 9

1 Design Life (n) = 8.00 Yrs.

Design Lane (N) = 15  vpd.

—_ Average Gross Weight of Heavy Truck (W)= 61,729.6 b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 1b (11.0 Ton)
Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN = 42.24
DTN = v e e - 20.61
o 20r
2 . Design Subgrade CBR.
From subgrade CBR data;
CBR at 90 Percentile = 1.20
Use design subgrade CBR = 1.20
B 3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN
—- = cer"*
- 13.39 in
- 334.83 mm
= 33.48 cm
4 . Pavement Structure
= Materials Sr Thickness (cm) T, {cm)
Double Surface Treatment = Applied -
. Crushed Rock (Base),CBR 80% 2.0 30 15.00
Lateritic Soil {Subbase),CBR 25% 2.7 30 1111
Sclected Material A ,CBR 109 30 | 25 | s3s
3 Total T, Design = 85.00 34.44

>>>5>> T, Design more than T, Full depth is OK S



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

3 (After 7 Year)

Highway Route No. 4B Section @ 1 Case No.
From Km. 0+000 to Km, 25+000 District :
1. Traffic Data
The road is designed in 2011

The road will be opened to traffic in 2015

Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022

Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT

Percentage of HT

Design Lane

Lane distibution factor

Growth Rate

Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

, some control data can be summarized as follows;

395

2.00

2.00

61,729.6

= 24,250.9

vpd.
9% (HB+MT+HT)

Lane

%

Yrs.
vpd.
1b (28.0 Ton)

Ib (11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

2 . Design Subgrade CBR.

From subgrade CBR data;

ITN
n
1+r) -1
DTN = ITN x-()—
20r
CBR at 90 Percentile

Use design subgrade CBR

"

3 . Thickness Design of Pavement (T, Full Depth)

T, Full Depth

4 . Pavement Structure

10.61

5.18

9.19+3.97 log DTN

CBR

7.75

0.4

in

= 193.72 mm

1

9.37

cm

Materials Sr Thickness (cm) T, (em)
Double Surface Treatment 1.0 5 5.00
Crushed Rock (Base),CBR 80% 2.0 20 10.00
Lateritic Soil (Subbase),CBR 254 2.7 25 9.26
Selected Material A ,CBR 109 3.0 | o 0.00




PAVEMENT DESIGN BY Asphalt Institute 1970 Method

Highway Route No. 4B Section @ 2 and 3 Case No. 3 (After 7 Year)
From Km. 25+000 to Km. 85+000 District :
1. Traffic Data
The road is designed in 2011
The road will be opened to traffic in 2015 Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

From Traffic Volume data in 2022 , some control data can be summarized as follows;
Average Daily Traffic (ADT.) = 220 wvpd.
Percentage of Heavy Vechicles = 2.00 9 (HB+MT+HT)
Percentage of MB+HB 2.00
Percentage of MT 1.00
Percentage of HT 1.00
Design Lane = 2.00 Lane
Lane distibution factor = 0.50
Growth Rate = 5.60 %
Design Life (n) = 8.00 Yrs.
Design Lane (N) = 2 wpd.
Average Gross Weight of Heavy Truck (W)= 61,729.6 1b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 1b(11.0 Ton)

Log (ITN) = -10.68 + 3.40 log(8) + 1.33 log (W) + 1.05 log (N)

ITN = 5.74
DTN = ITN XM 2.80
20r
2 . Design Subgrade CBR.
From subgrade CER data;
CBR at 90 Percentile = 3.20
Use design subgrade CBR = 3.00
3 . Thickness Design of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN
- CBR(N
= 7.07 in
= 176.65 mm
= 17.67 cm
4 . Pavement Structure
Materials Sr Thickness (em) T, (em)
Double Surface Treatment 1.0 5 5.00
Crushed Rock (Base),CBR 809 2.0 20 10.00
Lateritic Soil (Subbuse),CBR 25% 2.7 15 5.56
Selected Material A ,CBR 109 3.0 | o |  oo0
Total T, Design = 35.00 20.586

S>> T, Design more than T, Full depth is OK <<<<<<



Highway Route No. 4B Section : 4 Case No,
From Km. 85+000 o Km. 88+000 Distriet :
Traffic Data

1.

PAVEMENT DESIGN BY Asphalt Institute 1970 Method

The road is designed in 2011

The road will be opened to traffic in 2015

Therefore, the traffic data in 2022

will be used as a base data to estimate traffic in the design period.

3 (After 7 Year)

From Traffic Volume data in 2022 , some control data can be summarized as follows;
= Average Daily Traffic (ADT.) = 1.472  wvpd.
Percentage of Heavy Vechicles = 2.00 9% (HB+MT+HT)
Percentage of MB+HB 2.00
i Percentage of MT 1.00
Percentage of HT 1.00
= Design Lane - 2.00 Lane
Lane distibution factor s 0,00
2 Growth Rate = 5.60 %
Design Life (n) = 8.00 Yrs.
Design Lane (N) = 15 wvpd.
» Average Gross Weight of Heavy Truck (W)= 61,729.6 1b (28.0 Ton)
Single Axle Load Limit (S) = 24,250.9 1b (11.0 Ton)

— Log (ITN) = -10.88 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

ITN = 42.24
5 DTN = ITN xﬂl_ = 20.61

20r
2 . Design Subgrade CBR.

= From subgrade CBR data;

CBR at 90 Percentile = 3.20

Use design subgrade CBR = 3.00

3 . Thickness Design_of Pavement (T, Full Depth)
T, Full Depth 9.19+3.97 log DTN

— 0.4

CBR

= 9.28 in
o - 232.09 mm
= 23.21 com

4 . Pavement Structure

i Materials Sr Thickness (cm) T, (em)
Double Surface Treatment 1.0 5 5.00
. Crushed Rock (Base),CBR 809 2.0 20 10.00
Lateritic Soil (Subbuse),CBR 25% 2.7 25 9.26
Seiectea Nia[;aiA .(_Z-B_R_IO%_ (;CJ 1 15 ' SBO 7
Total T, Design = 60.00 29.26
P T, Design more than T, Full depth is OK <L



PAVEMENT DESIGN BY Asphalt Institute 1970 Method

From Km. 88+000 to

Highway Route No.

4B
Km.

1. Traffic Data

The road is designed in

2011

The road will be opened to traffic in 2015

From Traffic Volume data in

2022
Average Daily Traffic (ADT.)
Percentage of Heavy Vechicles
Percentage of MB+HB
Percentage of MT

Percentage of HT

Design Lane

Lane distibution factor

Growth Rate

Design Life (n)

Design Lane (N)

Average Gross Weight of Heavy Truck (W)=

Single Axle Load Limit (S)

Section  : 5

Case No.
1224000

3 (After 7 Year)

District :

Therefore, the traffic data in 2022

will be used as a base data 10 estimate traffic in the design period.

, some control data can be summarized as follows;

= 1,472  vpd.
= 2.00 % (HB+MT+HT)
2.00
1.00
1.00
= 2.00 Lane
= 0.50
= 5.60 %
= 8.00 Yrs.
= 15  vpd.
61,729.6 b (28.0 Ton)
= 24,250.9 1b(11.0 Ton)

B Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)
ITN = 42.24
DTN = ke - 20.61
] 20r
2 . Design Subgrade CBR.
B From subgrade CBR data;
CBR at 90 Percentile = 1.20
Use design subgrade CBR = 1.20
i 3 . Thickness Desian of Pavement (T, Eull Depth)
T, Full Depth 9.19+3.97 log DTN
-t n cBr”
= 13.39 in
N = 334.83 mm
- 33.48 cm
4 . Pavement Structure
B Materials Sr Thickness (cm) T, (em)
Double Surface Treatment 1.0 S5 5.00
= Crushed Rock (Base),CBR 80% 2.0 25 12.50
Lateritic Soil (Subbase},CBR 25% BT 30 11311
.Selected Material AW,CI;I-{ 10%; 3-_0m _25 - 8733777
Total T, Design = 80.00 36.94
S>> T, Design more than T, Full depth is OK <<=
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