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Abstract

In the present, there were many road construction project about road in
Thailand, while a material for road construction were decreased especially crushed
rock. therefore, the composite material is proposed to replace the crushed rock in the
construction. Lateritic soil mix with Steelmaking Slag 2 type consist of Electric Arc
Furnace (EAF Slag) and Ladle Furnace Slag (LF slag) are used to replace the crushed
rock in road construction material. The properties of lateritic soil type D and type E,
atterberg limit, compaction and C.B.R., comparing with the standard properties of
crushed rock by department of highway. As aresult, it was found that the EAF slag has
no effect to the lateritic soil, but the C.B.R. value has better than the unimproved
lateritic soil. The result of lateritic soil mix with LF slag can increase C.B.R. value when
compare with unimproved soil. When use lateritic soil mix with LF slag can decrease

cost of material 74% of crushed rock price.
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Wheel Load

Area of Tire Contacr ...

Wearing Swrtace

Base Cowse

’ \ \7%23 i{l‘;sj Subbase

“%% Subgrade

Approximate Line of ¢
Wheel-Load Distribution
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E Subgiade Sﬁpp(:rt

< i [y
UM 2.1 mstheusslulasadraauuainens (M : The Constructor ,2017)

2.1.1 Fudumns (Subgrade Course)

YuTaghuidumasssuyandewinisufugsiuliamnsaiudminusmnldlaens
uadhn SAunusssuFuduAuiseuiulyliansaunsald ARewvinsyaRusanuaz
fuftannsnuadalduumui lngnsumaanldmmuninasigiuvesianAuaudunig (na.-u.
102/2532) 13deil

| oaoa ¢ o %7 ) i [ a v ]

® a1 4.0.013. nviemnaasliveaninivualiluwuuneadts #desay 95 va9an
mmwuuﬁaqaqﬂLLuummsgw (Standard Proctor Density) A13810551UN5
nagauLianien @.9.013. (CBR))

¢ dlmnsuamdbifiunitfesas 4 i¥esay 95 vesrATULLL IgIAALUUAEALUY
M3 U (Standard Proctor Density)
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2.1.2 FuianAntaan (Selected Materials)
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Fuiidutuiimuwuiimuiu desnfuduianwli liausaunsald (CBR. <
206) videldiatusrmrineTandunauas Tansesiiums iemushumbsduqmuivuuldsivua
1 Tneduilazustanlaity 2 wuufedutandniden n uastandmden v Sefandaiden n 4
Wumntanuasmiitivuialandt 50 faduwms warandaiden v wndulamnanuiitvue
dinndn 50 fadwns laensumaanslafmuamasigiuuesiagdnidan n (a.-u. 208/2532)
uaz¥an v (a.-u. 209/2532) Vi

2.1.2.1 auaudRvesiaguiasauilvvinvuiaadndan n.

o Jywadalagaluiiu 50 HadunT uazkIuALINTAUBS 200 (VWA 0.075
fiadiuns) luifiu 30 % ovinsvmassvuindinianlnon unzunsuuaisuazvily
yeifinnantivenis  weladmelui

- HEUNIUAZLNTITUNA 0.425 Tadlunsiiu 80 %
- AUKIUAZINSITUNA 0.075 Jadluns Uasnl1 8 % niaLiu 30 %

® a1 Liquid Limit (LL) Tawfiu 40 % dlovinaainiu via.-n. 102

® e Plasticity Index (P1) lafiu 20 % wlevaassny va. . 103

® A CBR lusuni 10 % AIAMAUMUINULLIN 95 % TBIANUMLUNLN
qqaqwﬁlmmmnmiwmaaumwmé’wqqm’lmmgm

®  pnswenesaiilennans CBR. wuuudtihdasluiu 3 % firnumunuuuums
95 % maammwmLLuuLquqaqmﬁlmﬁ]wnﬁ]’1ﬂm'waﬂaaunﬁumﬁmﬁamﬂmmﬁm

o nsdlludagdman Shale masiiaiade Durability Index vasTanviaviiaidin
azlBuaLazIlAlnMeIUINNITVIAABINIAY Durability ‘uaﬁaﬁ; QzRvsluuoun 30 %

o nsdlfandman Non Plastic filenaassnvunadiaianmuisvmvunniia
TanlauNIUALUNTIUUATAIUNURLUN IR 2.00 Tadwns iunan 90% wazlaraniw
Fivanuie 6 vevmniulvazsewhnsuariulrldanumnuuuuashiauenasslus
171 100% ﬂummmwmLLu‘uLmaQqqmﬂ‘?‘i‘lm1nmﬂmiwmaaumwmé’@q@mwmmgm

2.1.2.2 auantRvasdngulasunlyvinduiandnden ©.

o Jawadalnaaluiu 50 Jadwns uarHIuALLASIUES 200 (WIa 0.075
fadwng) luiu 35 % WenaaosmauiadinTanlnenuAZLNSLUUEN



e im CBR luusenin 6 % fIANUMUILLLLYS 95 % TBIANLMUILLULE
qmﬁlmmﬂ%Wﬂm‘smaaum'iumé’mqqmwmmgﬂu

o mmsveefiiovimaaes CBR wuuutindadlufiu 3 % innumuiuuuug
195 % YBIANUUIUULUMIGIAATLATINGINAIVIAABUNITUASAGINI AT

2.1:3 {?u'iaaﬁuwm (Subbase Course)
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TEVMINTURULALLAY Base yBsRuOUN AIUNUIYDS Subbase lagvinluaglutig 4-16 19,
LagsugneanLuuNNenufaAI119vedlATIaTRNsoIN1TvesunuY Tnensuniawaiela
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MYUANIASIFINTARTOINUNI (M@.-U. 205/2532) 1AAaid

o idmudnuse WlonaaninuiinisnnassAiaNBnuseuns Coarse Aggregate
Taelia3e¢ Los Angeles Abrasion liliiudouay 60

o fyunaaziia LLaxLﬁ'emﬂaaamu?}%mwmaawwmmﬁwaﬁa@[mam’mmummmu
Frafosfinuinnianuansiad 2.1

YUIANTILUNTS Savaziinunzunselneuna
anwung A B C D E
50 100 100 - - -
25 - - 100 100 100
9.5 30-65 40-75 50-85 60-100 -
2 15-40 20-45 25-50 40-70 40-100
0.425 8-20 15-30 15-30 25-45 20-50
0.075 2-8 5-20 5-15 5-20 6-20

A5NT 2.1 YUIAABZINTARINVBITAATUTBINUN (NFUVINEN, 2532)

o UsirannauAumie) (Clay Lump) Shale sinldwiataiedus
o yuaiagivgigalilandt 5 lwuduns

® AWawal (Liquid Limit) laduinndnfasasy 35 ausnasgiunisvegauiiionialia
wiaa (Liquid Limit : L.L.)



o dmwdauduwanaiin (Plasticity Index) liunnninderas 11 auunsgIunms
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WHUWTg9dALUUFINIIUIATFIU (Modified Proctor Density) ANuN1AT§IUA1S
vadeuiiloma CRR. visliteuninfiswualiluwuuneadna

214 %’u‘ﬁum@ (Base Course)

5 I 1 v i}‘h’ = - = gj
YU Base LUUﬁ'ﬁu’UBﬂIﬂﬂa‘i'}ﬂﬂ‘uuﬁ’]ﬂEJ’NLLﬁS@Fﬂ‘&IWUN']OUHW@@ WINUYU Subbase

9 Base avgnadiamnilotuillagnss wasnnlaiiitu Subbase 91 Base azgnadisuududiu
a a 1 g wa & & 1w v
P Unfiauvuites Base aglutg 4-6 tawasgnaivaulagnmauATuiagindla

LS9INMSITTRTuBEeFaLosuLALRY uardy base azgaduATIALY 1B
Pinduituiuasauedeniiiaennisiisazesiuiuia Taedaludu base wgnadisdag
ﬁuﬂqﬂwﬁé’ahjﬂ%’uamwmiuﬁuum, AENsU, 150097 ’?ﬁﬁ]ﬁﬁﬂ base axiiArusiunIn1eld
N1399193gAz N TEUETIA

2/
ot o

Jan?u Base 1inegnUsuanN WG UTILG, vhitufy, unaidounaslse, Tadou
aaalsd, WhasevIeuy MTUSUan I Eardaelinn ssessut i AtudmsuTvan
ﬁwﬁﬂqa Lﬁummu%al,mLﬁanﬁmﬁﬂﬁwﬁa, uagyhmthiduing e o stuaudusewinaiu
Base uavduNUA7

s

nsuvavaslanvuannsguTansesiunsIiiuiuagn (na.-u. 201/2544) 1idail

o feenudnuse WonaaewmnuiSnmsvaaeswmnAnudnyseves Coarse Aggregate
Tneldimdas Los Angeles Abrasion liliiuSaray 40

o fiandruiilinmu (Loss) ilonnaeemiudsn1snaaeenismaIuaAImuYessIasiy
Tneldlodeudamn s 5 sou wdliAufesas 9 Hinmaaomnasiiintd

o dudlnaziden (Fine Aggregate) Anuluianyiinuasamuandfguifeiiuivdiy
Ny (Coarse Aggregate) mﬂ%’i’aadauazLé’awﬁm%"uﬁaﬂu Lﬁ@ﬂ%’wqmmmw
¢ApalATUANIIILTOURINATUN A NDY

o fluprarita Wevhnmveassmsmuuadsvesianlauiunsinsawuudn Tne
Feativualaunanilsnni
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Hagung A B
50 100 100
25 - 75-95
9.5 30-65 40-75
4.75 25-55 30-60
2.00 15-40 20-45
0.425 8-20 15-30
0.075 2-8 5-20

= a
AT 2.2 UEAINTATDIRUARN A WAy B (NTUMInaly, 2544)

* dawad (Liquid Limit) ldunnninfesay 25 muminsgiunsmadeuiiioniAidn
a3 (Liquid Limit : L.L.)

o Aivilanmunaradin (Plasticity Index) lduinnindesaz 6 auunsgIung
viaasuLiiemdnawananin (Plastic Limit : P.L.)

® @1 C.B.R. 91nviaannand (Lab C.B.R) hitlasnindesas 80 dnsuRanisuuuLoanas

ABUNGA Wazlitaunindosay 90 dMSURIN MBS IWaNIAILR NSDEaY 95 Y89A7
ANUILLLAIEREALUUEINI N9 5§1U (Modified Proctor Density) musnsgung

NAABUNEMIAN C.B.R.

2.1.5 4uUH2INI4 (Surface Course)
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@ o W W
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Audu subgrade MogAMEN

2.1.6 A1 C.B.R. 184789 lULARLTUYRIATIATNAINNINTIFIUVDINTUNIINA

2/ 2/
Qs

Fuuniiungn, C.B.R. = 80%
%u*smﬁum&, CB.R. = 25%
futandmidenn,  CBR = 10%
fusaadndony,  CBR = 6%
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v FanTignsidunse Sasdauivsuenieaudirmuiiunsawavesnenty ndndets
ons1daudiags nznfuiiauduuann vananidluvinsdwiniuundiFonsenles
(MgO) pgunvzfinsaumwaTinvosupadvusanlediuuuniidededan sauradousanlas
wazwunili@euoonlen duiinadenswAsuuwasSinasdeldiuanuduvomen iy

Constituents (%) BF slag EAF slag LF slag
Ca0 42.0 25-35 48-54
Sio, 33.8 8-18 12-18
ALO, 14.4 3-10 1-4
MgO 6.7 2-9 1-4
Fe,O, 0.3 20-30 14-19
others =2 1.7-4.0 2.8-4

997 2.10 a\‘iﬂﬂ‘iuﬂauw’mﬂu‘t}am“niumaﬁwmmdﬂ
(3 : The Japan Iron.and Steel Federation, Nippon Slag Association, 2006)
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2.4.3 msunlUTduse Tyl

1. MiduTagreathomaasTagngitunuy aansaldneniuanmensaluinduna
TuaniuwrneysaYiundldnzniuanemandalnindautinareUsynsins i
1asule audfvissmsivilondnanuantansssunisndeidu dauuduazaing
Mumumstadaeutieganiy Flﬂll‘l/ﬁ.ﬂLLu'uax‘]ﬂ’J’]’Jﬁﬂﬁ'ﬁ‘iﬂJWF\WLL‘UQLLN AduUsEANSAINY
Laammuaam’lﬁluaulwa aﬂmmm'ﬁamumnmaulmmm'lwmuwaummumaaauaalmmu
wﬂ,‘mmimiml,avmfsmvmuwuﬂuumEruu msluldeudnuaeinindu Best Available
Practice wmaum‘nmwmxﬂ'ﬁuawsmmﬂaamLLammgUw 2.8

Elretns sie furnace slag

vy Elrttrnde Awrooled alny Cnﬁm Sereen
JSesp g ¥ Aggreguase for aaphak
e 1;;%‘“} ‘}\% :f}“:—@‘ mistures

Sub-raw ieas&smj

(‘wkngurd aggeegaee for somerete
Laterials | Feroalley i

{Ebsctiis } Lrweker Scseen

S B — Quicklissy i Aguing Roxdeed matenal xnd

"% 4 h grouns FpIvvement
-.,Lag amaremaals | Ferxaaliay < Lc_} = t“&‘?’r; santerial
i
? b Earthwosk masesnal

ip:ﬂu‘

. Yy AQ Thmens =material and
49 H —rH “—«J Y Frousd seprovent

C oslang yard seareral

Lale refining
furssee

sU 2.8 mathagndululda
(1u1: The Japan Iron and Steel Federation, Nippon Slag Association, 2006)

2. 1w TngAvd miumandayu Tnenmswaslumimyusausvdmandug Tuung
nyflamsaldeInuvu Portland Cement ‘lﬁLﬁadmﬂmn%’ummWQuﬁ'}mﬁﬂﬁmuwaumd
wilAoutnalndlAeat Uiy

3. WiluTangeaduirsafueulaoenlesuasl9ifu Carbonated Block mynSuannien
aummaﬂuLm'ﬂuumvrﬂmsaumﬂams‘uaulmaaﬂl%ﬁlmLuaqmnwuﬂuaa'i'*'QSMﬂ PEnsu
NLAGUUN mafmnamﬂuamwmuqmmmwwmﬂs UuTouar 20-40 waqlvinne
Asvoulneanlusivaniu wmﬁ]vmﬂmsmmj‘umiuaulmaaﬂlﬁm"l’mmlm‘dsvmmaan -7
Tagdmiln navoduansusznauaiiusiun NT¥UIUN5HL38n91 Carbonation n3e
Sequestration #vau1snanfeiSounsranlinIdoy aau‘uawvmumm%mﬂaL'iamaa
Lmemm’LﬂmLﬂu Carbonated Block 'qumul,saum%Laaqawsww%auavmuamw
ayuradniih mumaunmmamvnsummum%ummmiuaulmaaﬂlsml,mmmww 2.4.3
E)EJ’N‘LiﬂGI’Iﬁ.lﬂ’]‘ﬂ‘lj\‘ﬂuluaﬂ‘lﬂmwuﬂﬁaEJIU%VT’JNﬂ’]SFiﬂE’]’J’i}EﬂG}&JUiE“-’I JFE Steel Uszinga
mUu
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Biag Blogks

ﬁas cofmzmg 0.
R—— &? Broscommmmtnont SR

Stacks Comprassor Hunicifior Exhaust Equigmnent

a o s I g ] (Y] o e & o .
3UN 2.9 m'immzﬂsuLmqummﬁﬂmww@ﬂwm‘zjmiuauimaaﬂlm (Y1 : Miyata et al,,
2004)

4. 1flunsususnuamvesiilumanensnssulnensniumeuinandaiions
Wuwarstheananmanudunsaaasiuld

5. msldngniuunuyurdlunszuaunisvasusladatmwindniauilaed 2006
U3¥ Sumitomo Metals Industries n1511 LF Slag ndun1ldniiiSunda SRP (Simple
Refining Process) ansnsautseenliidu 2 diufie nsusunszurumsiiieliiuneunsise
ArsuauLasWeanasad uAuilusednsaan uaz n1svininvendsiildnduuildly
nsruumMsnasufauansluzu 2.4.4 lumsvasuwdndaein Blast Furnace sidudad
mIminasusukazweaneda anuiulu Converter nseunnis SRP 9214 Converter 2 ¢
Converter fanilsindnnoanota (Dephosphorization) wag Converter 8nRIA1IAAISUDU
(Decarbulization) Wangildlumsridanaanasafioyun (Lime) FaflqavasusagaUseinn
2000 aarniwaidd Javaeuazarsluienldonuagliannsavufasorfuneanesalu
wanlfvinfiens nszuaums SRR Wifuduvameiendiay Basmisdiuuuveunmile
AantnvouvanUnvasivad wuaaﬂ‘ajwu‘tﬂmau‘]ﬂuwwwn Uusmﬂmﬂwmmuwwm
mnmamwmimﬂﬂgﬂimawu uanmﬂunmmmﬂu"un H1uvieeandiauaslu Converter
’Lunsymumim%mWaaWaiaamwmamﬂ‘ammma’[ﬂﬂumaLuamsaumaunmﬁmiﬂﬂm (M3
duurdudeulngasiiin) Ussnatesar 15 tamdniildntendeninniside
mwauu,avwaaWaiamumuﬂuaﬂawammer Basic Oxygen Furnace (BOF) LWEJ‘IJTU‘UW
muwawaamLwaﬂlﬁlmmumaami ngn3udiléean BOF mmiﬂmﬂaulﬂhanmﬂu
N3¥UIUNIT SRP lAlaemsa ImammummuawuavaumLﬂuamU'ayﬂaumLUummnammi
\iaUf)iT81 Dephosphorization waznisadangniunieiadundn veninilesrn
N3N SRP Slgaiufifeanunsaifinysz@vsnmns Dephosphorization n3zuUunT5T
Andutuunidaiidensudn 1dun Preannisuanvdesfieaisvevlasenleslaanga
nsEUINNSALY

LuawﬁﬂﬂsummﬂﬁjwmﬂumvmumsamaqLLavamUsmmmsmmNuman AENsU
Fiiniulunszuauns SRP SUSuames Lime uaam'myﬂsuﬁlmmﬂniumumwaaummu
mlw‘svavnmmiuuauauuaqmﬂmimmaamuﬂsumnmimmmmamwmtu‘ua&mvﬂsu
waniiles mmm'ﬁﬂmmvn'sultﬂ"uLﬂuamﬂmuam‘swuﬂaaﬁﬂmmﬂ’nmu penfuAnen
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NTYUIUNIT SRP mmsmﬁwné’ulﬂ‘t%’lwﬂunismum'ﬁlﬁ'ﬁ’uﬁimﬂlﬁﬁaqﬁﬂmﬂwﬁméﬁEJ"‘J%'m'i
Suln

U 2.10 thmnvesdeldnduinldlunssuaunismseuving o Blast furnace
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wiiinni13euay 85 Tmaﬁwﬁ’ﬂlﬂﬁlﬂum%’ﬂﬂmuguma5mw'uL%"}‘lﬂiutmm'{ﬂlw“ﬁﬂ ALAUYDS
msldwdndmionamnninuendey m"mq*fﬁammsﬂamU%mmmﬁnﬁﬁmmﬁ’umzn%’ﬂﬁ dgild
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Wosomaluduneniunie Slag Foaming LA T8 9T uRE Y TuaAnsgayduAIN
Souvasiundnld oglsfanm n13ldngnsu wazvedusinanlunszuiunisvasydleda
wiAnsfiamuAAsMsIATEIvaLdeutasTinathandsnde 1w aznfulumguiindndasi
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Lﬁmmﬂehumanﬁiammmﬁ’aﬁ’umm%ﬂﬁ yuluisdodldd unauiinSoulidvaeiiditey
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Ume/Fluxes
3045 % 5570 %

Metallic ‘
/ d’\ﬂg.
Uigquid steel
+ Fe alloys
TAT ad
Off-gas a re
EAF L Tundish
slag oﬂ,\r refractory
3%
Refractory
SeliDispose A 3%
‘f & St —>
fines 15%

quuodﬂul |

Ladle
fractory

3%

BHI-“ Sul'

rnlrdctory
3 * Ladle slag
85 % a
Ferroalloys
dust
—

15%

'i‘U‘Vl 211 ﬂ']'ﬂ‘U‘UE)\?LﬁUQ’mﬂ‘SuU?Uﬂ’]i‘lﬂﬂE)ﬁJLﬁ‘Hmﬁﬂﬂﬁ‘UiJ’]l‘ﬁL“UU‘)lﬂﬂﬂ‘UT‘HLGﬂE]')iﬂIW‘W']

(wm F. Memoli and M. Guzzon, “Recycling of furnace by-products by injecting into

the EAFexperience and prospect”. MPT international, May 2006.)

2.5 NM3NAdU Atterberg’s Limit

Tudl A.@ 1911 A Atterberg umwmmammimwms Y¥1ranu laaueiBuuaiin
Lﬂaauamumwmaamuaamﬂu 5 Win m‘u Cohesion Limit, Sticky Limit ,Shrinkage Limit
(WS, wSL %38 S.L.), Plastic Limit (WP, wPL 438 P, L.), Liquid Limit (wL, wLL %58 L.L)
Aoulul A.f. 1932 Casagrande lnhRfnunUseyndldlunuiuisnssunamansves
ﬂu‘[malﬂmwumwuwLﬂsaauaLLaWJﬁmiwmaaU Liquid Limit wag Plastic Limit @aidusl
wmﬂmaqmum‘iﬂnuamaLtwwmEJ aa'mliﬂmuﬂwuumsﬁnmmamuﬂﬁmamam'ﬂmm
Wnm 3 wnmammmmuum’i%ﬂsﬂwu AB WAAUAG (Shrinkage Limit) fAdawanadin (Plastic
Limit) wag Anemad (Liquid Limit) T,ﬂam’:‘ﬂﬂmmaummnmLawwwrmwmamn (Plastic

Limit) wae Anmwad (Liquid Limit)
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- - 3
YSunasiiu

(Volume)

Plasticity Index
LA P
voauds | feweande 1 wawmdn ! wpawen
(Solid) 1 (Semi - Solid) ! (Plastic) i (Viscous Fluid) " e
. : ey
Shrinkage Limit Plastic Limit Liquid Limit (Water content, w %)
(ws, S.L) (wp, P.L.) (we, L.L)

| s [P = - o = é’ 1 é’ & a v
gﬂﬁ 2.12 ANUAUNUSVDIUTUINTAUNUUSUIUANLTY LAY AAINUTUTR N Atterberg
P a a a w ¢
(V31 = nAdvdenTsules) uwiInerdununsmans  2015)

s

NFUA 2.5.1 @mrsaudariina Atterberg leiwad]

o Yhnumuiuiigautsseming anmauiiegluanzessvanivannemanain
15end7 Aidawaa (Liquid Limit) TnerilomAegadsiuisuiasimsfunsadou
Uszunu 21.7 kN/m

° ﬂ%mmmmﬁuﬁ@mLLﬂaswiﬂqamwwmaﬁﬂﬁ'uﬁ'wam%a Sendn Adawanadn
(Plastic Limit)

® Uhnumudy aLgefinulifinsudsuansimsindeludeni Afansvn
#7 (Shrinkage Limit)

251 mswArRAaman (Liquid Limit)

wuuldtaeneaniasdaeen Liquid Limit va4mu ﬂaﬂ’1U3§J'1EUF]’J’]1J°UUW]®‘§EJEJU’1WS@\‘1
ﬂwmﬂmmmamﬂwmaamummﬁm (Standard Grooving Tool) Lﬂaaumﬂwsamu’lumﬁ
wa&maaqmmiumm 1.3 lwumuns (1/2 uu) dlaiagls 25 ﬂiawaﬁimausvavmﬂm“wwm
Semeandasdeiuseaviniu 1 LHURLUA T wamwmwuumawaamaaqmmu 120 p¥asie
Wl (2 ASseTud)
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DIVIOED SOIL CAKE BEFORE TEST SCIL CAKE AFTER TEST

gﬂﬁl 2.13 msvnaeuiifinvandefudatuen 1.3 wufums
(9 : https://theconstructor.org/geotechnical/the-liquid-limit-of-soil-test/2877/ )

i <l FY) - & ° va v o
wisgalsimu nsiiazienzdeneanies 25 asaud v lviAulnaunussauiudissoy
(Y] = dg.}t N [ " = :3’ =1 s 3 =
WiNNu 1.3 wusunswaatduginuinyewnvaziululdlalunsvaaoaieensaien daius
1#38nsmAn Liquid Limit 9900519 Semi - Log Tneluuny x (Log Scale) 1furnsuiunds
lunisiane (Blow Count, N) uagluwnu y (Scale 555ua7) LA INMAILE urastuis

v measslaenau luAulARuTAUSMALTY 4 A1 (vTouseinn 3 89 6 A7)
uaziudnauasilunmsimsAuinussauiusser 1.3 lwufmswed Taefivdnasngssdl

ATIN 1 (ASIIUANLAUN 1) T1IUASINSIANE 30 - 35 A%e  USHmAI LT Y

1oy
L7 d 1 - dv | o 5 5
ASIN 2 (AUTIUAINTUN 2) SIUIUATINTIANE 25 — 30 AT
o o & &5 ol o o o J
A9 3 (MIYTUIMUANAUN 3) TIUIUASINITIATE 20 — 25 ASS ;
o o I3\ A L | s o o a &
ASIN 4 (AUSNIUANNTUT 4) TMIURTINISANZ 15 - 20 AS9  USuImAI1uE U
141N
= 70
€8
X &
b : 2,00
E i
K] 62
E 60 --_-—‘—---_-_“\I
; 58 e - \\ &
& LL =61% | } ¥
; 56 1
54 ; =
52 T
i .
10 25 100

Number of blow, N

3UM 2.14 uamimsmAiifiawmalainnsm Semi-Log
al = = = (¥ L2
(M1 : pAIvIenssulesd UVINEIREINYATAIARNT ,2015)
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2.5.2 mamariNnawanain (Plastic Limit)

A1 Plastic Limit Ltlummwuu'[umamwaL;JaanﬁuﬂaqLUuLauﬂaumalﬂwmmau
AuAUENaYIAY 3.2 fadwns (1/8 i) LLa’J’ileiiJU‘i’inBEJLLGIﬂU'SIﬂEﬁE]UN’Jﬂu’UuWE]ﬂ
«m‘lumiﬂgum%wﬂmmnwaaums sowdeeudngniglivanisneassiiidodsly

AATuluan U wHaIERNYRIRY Hunin Plasticity Index (P.I. 58 Ip) A Was9
9 L.L uaz PL unuJummemmmmummamu wazduansteanulsenisasuanin
AR uYDwARuTy Jaduriiddapnnlunissuunuiadiy

2.5.3 MamAinannea (Shrinkage Limit)

msmmwnwmmLﬂummﬁmm al ﬂﬂwmaﬂuavlmﬂaUuLLﬂaqﬂimman Wil
anuiulufiues i lunineg

YSuasiu

(Volume), em’

.
y

fiesome dudn
x
1

- a
USunmanudu

(Water content, w %)

‘JU‘VI 2.15 Ltaﬂw‘mﬁmmuLLa”‘LJEmzuﬂ’mJ‘uuw’«MWﬂm‘wmm
( ‘wm http://www.eerd.ene ku.ac. th/Cai/Ch04/ch043 _A_theory.htm )

ViV
duN13N5MIAN Shrinkage Limit W =W~ (—-f) xP x100%
M W

§

(2.5.1)

oy w, A8 A1 Shrinkage Limit

sl 1 = dil d‘ QI o dl
w, AB AMUSINIANTWDENYI N SYIRa8g (V19m A)
I a a A a o =
v, fis ASmsiudleSuhnsmaaes (n9m A)
v, fie ASunshuidlefiuws (7lga D vide 90 E)
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My A9 AIRERULIN

p

AD AIAITUNUILLUYD VI 1,000 kg/m® %389 1 g/cm?

w

2.6 NMINAHDUNITUADAAY (Compaction)

lassadevesdiu Ussnaume Sany YBIIN ALY NENNITVBINITUASARY AD N5
AN UNIARY f»ﬁ"gsnﬂscﬁuﬂ%mmﬁwﬁagj}nwaTuIﬂsqa§1awaqmaﬁu wazlusaann

W
a a s =

AYUBNUINTEVIRULIaRY LﬁaiﬁaymﬂﬂuaaLﬁmﬁuﬂummmﬂummm Vg AR U il

=Y 1 = I | 1 d 1 - o 4
USmavey Jiiesuaainie ngnlasenluanuiadiu fesud 2.6.1

U

S ‘

=

5UN 2.16 msundniu
(#1a1 : pededenssulasi WIS YASAERT | 2015)

alngluniaimnssules vy mudou auy aunutuveldiudutana (Fill
Material) §ariouvinnisnead1seiusng 9 fanaia19gu T lunodinisuadanuiie

o

OUsEasrAsng 9 Ae

L. fwann1snyadavesduluszozen (Long Term Settlement)

2 ﬂzhmﬁm’numuﬁﬂums%“uﬁmﬂ’nmmﬁu (Increase Shear Strength)
3 Lﬁaaﬂmm%’maqfﬂﬁﬁu (Decrease Soil Permeability)

2.6.1 NWiN1TUASAAUYEY Proctor (1930)

wqwﬁﬁugmmwmé’mﬁud’w%’uﬁuﬁﬁmmL“?‘JamLL"tJuIﬁTQﬂa%’wmmﬁmﬁuﬁﬁuiﬂEJ
R.R.Proctor (1930) Imaﬁmﬁmfjaﬁmia%’mL‘?iaul,ﬁaﬁ'mﬁuﬁ;ﬂu Los Angeles waginlamiemun
nannsuadaRulaeRRuwuTaas Engineering New-Record (proctor, 1933) ud21138n95
maauﬂﬂlﬂuﬁawﬁﬁ’ﬁmﬂﬂaL?&ﬂ%%'mﬁﬁaﬂd'ni'l Proctor Test
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JUN 217 dhvagnilveadunisundaiu (an : Tnduns faung, 2554)

Proctor léfﬂa'nﬁaﬂalﬂmmnmﬁmé’umwmé’mﬁqLLam'LugUﬁ 2.6.1 lTseansnn
vosnuAaAugnivualagusudsanIusEnitadaiu Ingusnisundaimdu 2 dufe
v 7 v a ° o v a o v a P a a P
MuusazAULTeN dmsunsuasniuiwiinng Auvsdusadeaniuigann Weswnuss
=& o nl' = 3 = =l . g s a £ 4 @t
AsEaTfiavINATIEUATRAaTS (Capillary Moisture) fananslugui 2.6.2 Wiuwaldnsuashe
a ovquw vy J & 150 % a o v S a = o v o
awilaenn widlewdndudiluluiunuiaunng ihagluanussanfisarsuas dunaliusaden

[ Y a5 o 3 o v v Yoz 0w od g
muanadlsie dufuindluniEesq suthlvaasusadeamuldud thiegyiviidy
4 e o v oa o W ' = o | ' ' ' P o
arsdedwiilidaduiansdaFasiaiulm aufausuaiduresinddutmidasyi
Ifufianununiuuisgegn lngi3enganauiianunuiuiuuiaggnti Maximum Dry
Density LLauL‘iEJﬂU‘immﬁ’J’lmjummm’} Optimum Moisture Content ‘Ha\imﬂﬂmu dloifu
i luBnasilfenumnuiunisanas Safiosmndudnluumdi oy virlideAuiia
luvSunmsiivhiuanas Sniaiaanaudidmzvesiiosniiau Tusnsiamumunuiy
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o - Sutfice fesion
Sibgrams .

Mo =7

4=I = = d' -] o= all b a
3UN 2.18 naveusadsiaiviliiAnussdamilentsing (Apparent Cohesion) Tufuiiavety
d - §
(W : Infuns gung, 2554)

2.6.3 NQEANITUNIAAUVEY Hogentogler (1936)

Hogentogler Wiausidunsanisundnfiunnsrefiu Proctor ngie wildviays
LﬁuﬂﬁwﬂﬂQJE‘IJJW‘Uﬁiuﬁ’JNﬂ’JﬂN‘MU’]LLUULLWG (Dry Density) futiunanuiuluguues
ﬂﬁmmmmammmmu (Molding Moisture Content: Viy/V) Tagdnumzvaadunsinuand
Meiduase 4 1du dsuandluguit 2.6.3 Ssaungiinldiiauenmdendunsiuuui
Lﬁawmmwudwﬁﬂﬁwmwagj 4 dau usleidu 4 Prenduavih ldiuRna I wius
gegn uazililassainvesfuundniinnuumnsnsiulneiisgasiBoausazang

!l £ AV curve

Stage

Hydraton
Lubrication
Swelling
Saturation

ey Linit Weght

v

Mossture (Content (%hy volume)

E‘Uﬁ 2.19 ﬂ'i'wlﬂ’J’lzJauwumumNm'ummLL'uuLLmLLa“U‘immmﬁmumLﬁuﬁﬂmEJ
Hogentogler
(s - Infiums ghine, 2554)

32



L. Hydration Stage 1w navirlutisilitazgngadulaseunavesivludnvasdunsuigy

U wawuaumﬂcﬂu’tuaﬂwmvmmnuLuawmuwaﬂﬂ’luWLLwﬁumaLLﬁﬂaumﬂmmvmw
mwumwalwawuaumﬂmunau ‘[ﬂamaaunmamvmumwmumwaaauuummu

2. Lubrication Stage Tugasiithaziunumuansndody Wunaldiuinnisdmsesiaiy
’lw’luaﬂwmvwmamummmmwu Inedsnsiioniaeglumiafiuuisdiy Juninedeainu
wmuummmmmeuauﬂiymmamamﬂsmmmwmmvau (Optimum Moisture Content;
O.M.C) %m’lwmmmwmLLuumemqaqm (Maximum Dry Density)

3. Swelling Stage 'Lumwmmmﬂmsmmmwmuﬂﬁmmmwmmvau mmﬂiumwuaaﬂv
Taifinswdsuutag LuawWﬂﬂimms’ummamumuaaaaLLmLLa aa’luamwmmu Faazlally
mmﬂwuaaaaﬂlﬂ mauummmumvuWIUBnmamuﬁmmmmimumﬂummvwﬂimmmmﬂ
ﬂwmmwmagaaﬂiﬂ muumamummlﬂan waAuiaAanisuINilu e iusuins
8INAAST]

4. Saturation Stage Tutaell iednundnlusn thay mlmmuwmmﬂlwa@'mwmaaaa’lu
wiadu Hunalissiumnudusa (Degree of Saturation) annTuiasinua Tt lndidy
mmm‘ﬁuﬂué (Zero Air Void; ZAV)

47 Hogentogler lsiaSunelidnasi invzUssynillaenssiufumiendudinlng
WUy Proctor

2.6.4 NQWNITUNBAAUYDY Buchanan (Fiu : 1942)

Buchanan laasuneidunsinnisuasavesiuianery Tasimanus uanmnwwu
ﬂ’nmﬂ“mLL‘uuLL‘Mdaﬂﬁﬂwﬂ‘ﬂﬂ{]‘UUL?IUﬂ‘i’]wﬂ’l'iUﬂ’aﬂLLﬁ’J neuAwNULINYDINITUASARLilan
wLLamaﬂammmwmLLuuLme']ammuLam'luﬁﬂw 2.6.5 "NL‘U’II@@ﬁ‘U’]Uﬂd’ﬁ?ﬁ%ﬂuﬂﬂﬂl}
wmuummqamawuammwummwwumuuLmqmqm'} niBuuasanusianeuiug
11N M‘%@Jauﬁﬁﬁmmmm%"}’mmﬁ‘ugué dodutidlulugrausnasyilfamamunuiy
LgﬁaaﬂawuﬁqmmﬁwmLLﬂuLLﬁqs?wam Lﬁal,aamﬂﬁiﬂﬁ%ﬁn@ﬂﬁun’mﬂmmmé’wnﬁ g
ﬁ’qmmmmauamﬂwmw Lnamia‘umﬂumnwmuummmmﬂﬂimmﬂmwumﬂ‘UﬁuUnU
ﬁ;ﬂwmmwmuuummaﬂ il nAnuuenaRuAeutIslos waznldna ludSwnis
Gl emmunsmwaamnwummumum‘] dloduthluraeusn YNIARUIZTUMITUATY
wHUAANUN99 fuaam'luaﬂwmvﬂmaﬂ'M]nsuamaumumamwsaumgaa 3891 Arching
Effect fafunavinliiiagesinsluanaduinniy Tny Arching Eﬁectaawwuwuﬁam UL
amwmwwmuummamam muwgﬂ'sawaqmwmm‘luﬂmumﬂqa WANAIIANNNTEI VD4

Hogentrogler wag Proctor Lua@mnmum’lalmmgqau ﬂ\‘l‘uuLﬂJEJLGlMU’]‘\]&’LﬂﬂLL’NWGN?W’ﬂW
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\AnussBaunuysing (Apparent Cohesion) waziiiowdutinunnunsuiduasianuunty
waviTlil Arching Effect antforadly unaliussfgavowusiisinanasmudiiy udreynia
Aufisudassedariulm uazudenindufiezdulunamguiiildnarluudaudiolgls
AMUMANETEY O.M.C. UpnFIRInALBY nanie OM.C. Ao tniitiogweiluinaduunsadiv
WiAuegluanmilluaatoussiafianed Mi3undn Neutralizes Surface Tension waziled
wévuundmnnsevh SwhlinmednGesiamilmiviilinssuiuiiu sugaieisgaiirnn
mnuuragean Wethgetuiiu oMC fufiazdeusas Wunaldinumuwuuisanas
Tagaguuas Tumsuadaiunsng nsfiaglildmmaumunniuwidoudrad Aegaeiinsious

N9 uasymuTunAaulumsiulenluuda

Dy Density, Vs

— = =

Water Contenl, w¥

4 ¥} L7 & 1 1 P = A:‘IJ o
JUN 2.20 N9IAMNENRLSTEMI A NUMUILLLI LAz USInae wtiuTauelae
Buchanan

({1 : Infuns Funm, 2554)
2.6.5 NQUHN1TUASARUVDY Hilf (1956)

wilddiaueuurawdslml Tnsanseguuiugiuwesissiutihlutesing (Pore
Water Pressure)uazussiueinialugasing (Pore Air Pressure) #ileglusiaduiuada 1
nanliin Auuiaduduiivasaldeonn osnaslumanuiiusadonnuanndaineinuss
Anan3 egalsin Tutasiinuiiauuianny adudziivesineguin nsundndaldla
amealeenluliegnesings Wodndifuduuseieinfazanas vliusadonvmuanasie
lagauuuuazAsg g Lﬁ'u'ﬁuﬁaaq puUinah AdndlvaunsetsieUnah o nzay
(0.M.C) fagldrAmamuuiuusigean (Maximum Dry Density) \wnanadn Ussangami
ﬁaaaﬂﬂmnmwrﬂé’ﬂLﬁ'mﬁmﬁnLaaﬁ;ﬂ OM.C. LﬁaqmﬂmmﬂgﬂﬁmmﬁuaaLﬁﬂmiaxamﬁ’u
Wuuseiuornmieluiiaiu wildauaidunsiwnsuasalngnsnsenaudunussening
8n51d1UY3374 (Void Ratio; e) uazsnsrdauiinluresing (Water Void Ratio; ew) F4UARY
Tugui 2.6.6
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UM 2.21 nymiuanwmavenisundafuthiavelng Hitf G - Tnauns gune, 2554)

Ingwuinfign O.M.C. Adndutesinazddniosiign TnoyniSuduvoadunsiw
o a
Wuganan
! I o v = = n’l‘ 08 s I i e s '
vernmNeEngn Bagaudnnsaszmemdadauvesenalifisuaznuinfidanamunuiy
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PAIIFIULDNINUN wazdirseiumudusitey Weouadnlufazlaansmniay

s
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2.6.6 NYBHNITUATARUYDY Lambe (1985)

mlﬁ'ﬁ,%"uﬁwavmﬂ15@Iﬂiaa§wmaluﬁum§auLﬁEmﬁ’ummwmﬂuuﬁwmﬁuﬁum
on Tmamau’laimmauﬂ’ﬁﬂumﬁuﬁumé’mmaﬁwuﬁﬂEmu,azmaﬁmuﬁqﬁmwmmﬂﬁhqﬁ'mﬁ@
Mnawnnle lwrdnnantadonaisq aejwwudﬂum'mv’fjum‘%mé'amamé’mluauwlzj
mmmvmamﬂﬁlmmwwmLLumm&aaam muuiumimmm%vumwuawmamummﬂﬂ
'Lummmmmauwmammmnﬁumulﬂmwmaemﬁ wrildedui Aol futaeiion
Taiuugai samL‘uﬂwmmwamﬂm‘swmm'}m‘lmeaﬁama’iwaeﬂumumwmﬁ Turenisundn
AUMIRTUUIAY dnwaizlassadevesdusuiituiiunsy z3n TnewdloRarsanfimnuivienty
nslindanuuadamanudunsy £INVRIAUTIIN u,avmuaaaama‘lmwawuﬂ'ﬁumamwaq
LUuNa’lﬂﬂiaaﬁwmmuwﬂumnwuma dednidlulnefingnund dunmiugn
Tnssadsvesiuntuiy & ammeuau'mamawumummumm O.M.C. 8nwWeuzN15IMSEI6
maq‘imaamﬂuﬂvLUuu:uu'fumunumﬂ‘uumammmummﬂ‘uu mudussilevveddaseaiig
AuABIINT UmY msw‘[mqamﬂuwL's&mmrmiuuuwmummﬂm ws1gInduszuui
aauu,awam IﬂaasﬂLLmmemammam'lmmwmlmmmmmmwmuumLmnul,mﬂ'amm
vl L:Jawﬂwmaawawsiﬂuﬁaqmw°LmmTumammu'l,umut,l.muwawﬂﬁ’lmaaﬁwmu
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Wuuvussingsgny (Flocculated Structure) Tumansafudny dlowduninAuge OM.C. 1y
nMsuaganeeulen duavililassadnsiuduwuvouiy (Dispersed Structure) sananslu
U 2.6.7 Wefiasaniienumunusiuuiavinfy lasnSguiisuinuasamesuusisiuiuun
aanumulunwuiy

® ﬁwé’waqﬁuqmdw 1D991nANLASEA (Strain) Y09Rusnda

1 =f !O) 1 ‘d =Y = 1 1
* fmuduldvenigani iesnnlunafuitesiiannniy
® iimvasitesnii wWesenUSinasluaduiitesnin

® famsuasiunndi esnddeseiiasnsaduatuiuialdannnii

Direction of increasing
dispersion { paraltelism)
Floceulated

—_—

Highly dispersed

Compacted Densiry

Highly Dhspersed
floculsted

Molding Water Content =~

U 2.22 wanszvuveantsussapunilielaseadeiu (7 : Tnauns & fne, 2554)

2.6.7 msundanuluesufuRnag

n1sunsnRuluesyjURAns (Compaction Test) e n1sfnwIvmTuT v ey
(Optimum Moisture Content) wm’tmﬂmmflwmuummqaqam (Maximum Dry Den5|ty)
nasnsuasaiy Liesnlusewineiaadne dndusosiimsmunuanninauundadu Lite
Lﬂuﬂﬁmwaaummﬂﬂmamﬁnaai’m HANUULULTE e uazlnmunwingauduly
mufisenuuuly dadufsdesiinsthiogisiu Fadufiuinanundaiorsuildlulassms
eafanmaaeuluiesfuRnas Lwamwamwmaauwlﬁﬂxﬂmwmﬂswma‘unumiumamﬂu
Twaunu Tud a.e. 1930 RR. Proctor Imwwquw{] NsuASARY tievAudLLEsE NG
Wosidudemnutu uavaumunutiuvesiy Fwquidinaruduisiliveaounisunsaiuly
waaﬂgummmumﬂwuu 13871 WByaaeuuuuuIng I (Standard Proctor Test) @11nsn
U’IQJ’]UquJﬂm"L‘UﬂUQ’]UVIN'M’Jﬂ‘i‘iﬁJIEJﬁ']‘V]’ﬂU wrilulagtiueunvuy Tdgniaunlsiaun
Tgjiu vl fiuaand ﬂivnaUﬂUIﬂwminaaiwmwqmmm’mmu danavinlviau
wmmvmam’lu‘[ﬂsamsnaamwmS] fossuiminifssnndy viliinmswauniinismaaeui
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LiEJﬂ'D'] FWveasuuuuluAnies (Modified Proctor Test) laenfiung sy Tunisuadamulsr
Ny Lwa'!,waamﬂamﬂumwunmaamuwmuv waglassadaiitminiiusy

Tonegeu FoNAdRULUULIATFIU Wnedaunuulufiving
(Standard Proctor Test) | (Modified Proctor Test)

ﬁmﬁ'ﬂﬁmmé’ﬂ (lb) 5.5 10.0
sregan (in) s 18
Frurunslunisnen/du 25 25
Suutulunsuasaiu 3 5
wasulunsunsamu (ft-
g 12,400 56,200

m’li’N'ﬁ' 2.11 ss1aulSeuiieuds Standard Proctor Test Wag Modified Proctor Test

(317 - Adwn laewns, 2561)

2.6.8 1dulAsn15umdanu (Compaction Curve)

'vaqw{]wumumumﬂ‘?j‘lumumammu AD ﬂNﬂ’TEﬂ’NﬂJﬁﬁJWUﬁ‘U@\‘]WU')EJ'L!’]WLJFW’IULWN

ﬂUi”@U‘UUﬂT’IMEﬁJW?ﬂ’JHU’]

5

s Gy

. (26.1)

nsumdniuliliungalunamguide mswmmum'[wmauwuﬂmuamamnwaﬂ

(y, ) 1IITUIINANNITA 2.6.1 NsTiRuE

Iry max

=

SRTIdIUT 09T 19 Td (e,.)

9

LALINAITUAUNUSNI e

as |

= wGy/Sr M39zMUANlA ¢

'WIJ’J EJ‘LJTVTUHFI‘ULLW\??P\?HWUU@U%”WE}\‘]&J

2/
s

Uu

min

wposliauden Sr =7 uay w = w,,. (optimum water content) nanife

1.8 =1 WU AuazAntagluan mdusmet

2. w

opl

= = ’o’ = J 1 & a 8/ o 1 L
wanoas Pnnanhiisangasilivdeuiuly (wszduksluiveslioglu

anwauiasetn) uas vlslnauiuly (Wsrzashlfensdntesinaunniy)
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auAuduRuSsEnIneUSunanilunay (NUUDU) W NTEUAUNUIBUIWENRY

D

14 5 o a -=|5 =l 1 1 E5 v a " at
WS (UWNUAY) VBINTTURDARAY FuSenIdulAsnisunsasy (Compaction Curve) 93U
2.6.8

2 8
- g‘ e
iz D ~
E 32 ~ ~
= El L B e
8 2 | miwamumde S (S
= B
54
=}
Yn‘rymx

(S, = 100%)

3 s ~
ANy = K
~ ~ <
¥ : 3 ~ . " .
| ~. _ Zero air voids line
H g ~
~.

~
™ 8, =80%

2
opt e luundu
(Moisture content, w)

U 2.23 duldsnisuadafiu (fiun - TnAuns gnm, 2554)

E) 2 [V = | ' o v a v P -1
mmauiﬂqmﬁmaﬂmulugﬂw 2.6.8 WUIMUREUIUNAUWAI LR BULINAZTA LRy
dl = g = 4:'; u') = A o b2 1 !o’ o e v R
Luaﬂimmuﬂumaﬂumnﬁuuauﬂ'ssmmﬁ;mwﬂwmamwuﬂmmmqqqqﬂ (maximum Dry

Unit Weight, Y ) wagisenu3unmun u 3ainvsutasimvunsas (Optimum Water
dry max 3

w
= o

Content, w,, ) uazidlsUSinaniifiuduinnnigedasyilimhsivinfuuianag

’Lum@ﬂgumua’; n1i'vm..,Uﬂaﬂmu’[maa'[uan'lwquw{]uuLﬂulﬂlmmﬂ L'Wi’w’ﬂﬂ’]‘i
‘umamﬂuuaﬂmﬂﬂkuﬂwimmmLLa'J FaUUAUILAUNAI9IUNE (Mechanical Energy) %1
nsphiuAuuadnBnde Imawawuﬁlmumwmummwmam“mawmauwmwam
laviesorndlivananunaiiu auvilifuegdnlndaniaylddesinsennea (Zero Air Voids)
MNFUT 2.6.8 Lilaifunderunisunsnay gnuIndulANISURSRRUIEIAGa UM TiATNg

UULE Iﬂawﬂ'gaﬁmﬁﬂﬁunl,ﬁaaqam dAMNTU WA LAY w  9siiAianas

opt

LLGWNUVNUUL?{UIF’Nﬂ?‘iUﬂ@ﬂﬁ]U‘\]”ﬂﬂﬂ’)‘Uﬁuﬂ?ULﬁu1'§“ﬁ€]d?']ﬁ@'lf‘l1ﬂ (Zero Air Voids Line)

ulasnmsunsnauazlidmdulSyeaingenae aunmsidulsvesinsoimaszmleanaunisi
2.6.1 LagUNUA Sr=1 Yufa

G\‘
Zero Air Void Line: 1= ( ' ) )4 wei (252
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2.6.8.1 Uadunidnswasanisunanfu

ﬁ’alﬁ’f@%maLLé”;‘E’J’Né’u’hU%mmmm%u'tuﬁuﬁ%w%waasmmﬂfv‘iaﬂmuwmmuwaa

AuuasauanmiladnUIuiunuduuds Sulitladusnastlads deffesinuasty uay
Na9UluNSURDR

2.6.8.2 YUAUDIAY

‘uﬁmﬂuaaﬁuluﬁﬁﬂiamquﬁamiﬂizma‘umﬁmﬁu sUTMelindunuaeduney
TodRULarUIIMLATTEIRTaUS A Ten

Lee and Suedkamp (1972) Anw N3 mnIsUsSARUvaIRURLANAI9RY 35 180 Lay
wuihnsmivariuannsosuuneenldity 4 sdaudn fawanslugui 2.6.9 ¥iin A Hunsn
nilyneenfissgaiis Tnovaluswuludviiidas inmeussanadesas 30-70 ¥ 8 Ao
ns Ml 1 qanen wazaIsgasen viln C flonsitilaesgnsen naviiln B uay C hmuly
funiiiadrfnwaniesninfosas 30 win D fonsiilliuansgaseniitaou Audiidndaia
wamnnisesar 70 e1auamdnwugnsilduluuia C vide D Fadudnuaznsmily
ADEWULII

g a[

g E

2] Type A = Type B

a Beli shaped = | One and one-half peaks

Water content Water content

(a) (b}

2 2

= =

£ E )

fod Type C [td Type D

a Double peak 2 Odd shaped

Water content Water content
(©) (d)

3U7 2.20 dldsnnsundaduaashuriadaeg (an : TnAuns fune, 2011)
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Pandwmn ct al, (1997)
Nngarap and
Bindumadhava (1992}
Sily clay

(Present work)
Bangkok chy
{Present work) =

Zero air void

Dry unit weight, 7 (KN/m')

Water content, w (%)

UM 2.25 nsminsundnvesnumilennilageg INGIunITUASALUUEININLNASEIY
=l >
(31 : Horpibulsuk et al., 2005)

Gurtug and Sridharan (2002) kansliiiiug1 USunamnadiumanyauwas gl niwms

= = 3 a3 . = Qs aal
geanveshudnaziden (Fine-Grained Soil) fiuadauuuiBunnsg i (Standard Proctor Test)
finudunuslnenseiuRNanarain fadl

O.M.C.=0.92rL

(2.6.3)

Y, .. =098Y. .. (26.4)
d‘ =4 I .r; ar b :j.; a = a l oa a = Qs

b8 ydPL ABDUUIL UM UNLINVNWARWAARN “LnﬂJI@ﬁJaﬁJNW’JWWHWWﬁWaMﬂﬁ‘SBWU

1
AUDNATNREUN WNUSeasaE 100 AN UNUST heldaiunsolszaiugainuizan

= > ¥ v oa oA '
(Optimum point) laae1eiud Wensiua

gﬂﬁ 2.6.11 LAAIBNENATNTLAVDIAUADENYEAITUADA NSIMNISUADALIA NWaLY
wundmiunseiifivuinasiiane (Uniformly Graded Sand) Tunnsaiudrameeiifiouns
Aazi (Well-Graded Sand) asuansnavaaeuiiiyneenatraiiulddndmiviudaasdoniu
ﬁﬁ%ﬂﬁﬁﬁ’ﬂmmgﬁ eilmbsiminusies LLasU§MWMﬂ11u§uLuuﬂxauqq AUNZNDUILUEAY
nsmAtiugaeenlddaou vuefinsminmsuadaiumilsiseinuaziuy Aunsneuduiui
TadeUSiaauiy namsdmsundimsuasadmils Usunuamutuiiudsunaniios
Entovazfinantraunnsenurstiimidnude drudumdonduduilidendny 11

WAL INaIUAITUASAREU AN D 8 TNAN TENUADVNUA LML NUI8E 190N
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Soil Texture und Plasticity Data
140 ~ No Deseription Sand Silt Clay LL PL
L 1 Well-praded sandJowm 88 10 2 16 NP
1 2 Well-praded sand loam 78 15 13 46 NP
135 —/\ 3 Mod gdedsandydoam 73 9 18 2 4
L 4 Lean sandy silty clay 32 33 35 M 9
130 |- 5 Leansilty clay 5 64 31 36 15
6 Loessial silt 5 K 10 20 2
o= § 7 Heavy clsy 6 22 72 3 4
g- 125 |- 8 Poorly graded sand 494 -f- NP NP
=
=
2120 |-
w
= L
g ous k-
=
E 1190 |-
105 |-
107 lg® g = T
&
ool o 0 o Iw W NANR G BAAH vy )

Water content (%)

o a o a  a | ar =
JUN 2.26 8V5WaT9ITUARUABNITUABALUUNIATFIM (W11 : Johnson and Sallberg. 1960)

2.6.9 WAIIUNITUADA

1%

WAIUNMSURBARBYSHIRS 1 e (E) aunsadiuiadlaaadl

NBxNLxWxH

F= }- (285

Vin

de  NB = Sununsannssuvesieuly 1 44 (number of blows per layer)
NL = 311U 5U189n15UA8A (hnumber of layers)
w = dmiinveenau (weight of hammer)

H = 5¥8¥ANNIENUYeIAau (height of drop of hammer)

MNAIUNIsURSAasulY nsanANduRLS S EmINeUS U A LT URAS YA
Undnuieazilasunlassng 5U7 2.6.12 LAPINANAGDUNITUADNYBIAUGNTY JanTn
wasysal indsnuuadasine fugniwssneumensiabusnandnlulsinadesas 70 du
S| = [ = a = o -:gl"u I o "
nwdellunsie Aunzneu waziuwilel Auldneglungy SC Tnsmsduunnuszuy Unified
(USCS)
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22 1 T T I | [ ! T |

Lateritic soil
= v Y LL=353.0%, PL=37.5% [

Dry unit weight, y; (kN/m3)

o 0%
16 F = 5925 kim’ . Oy W =

B=2963klm’. o 30%
15 i ] | 1 [40%, | ] 1
0o 2 4 6 8 10 12 14 16 18 20

Water content, w (%)

3N 227 BvBnavesndsuundnsansvinisundnuesfiugnss (s : Horpibulsuk et al,,
2004)

NNFUN 2.6.12 i3ranunsoaguleng
1.y e viinuiegeaalAn N dumUna TN SUABANLALA U

2. USHA N UM S aUTIA1aRa RN SRLTDINEMIUNITUR DA

2.6.10 MSUAIALAZAMENUATIIAINTTH

Tunsdlvesiumilenr msiiuiuvesUSnannududsalieuannsalunisivady
anaslusuuiavesUSinauaudumngay (Ory Side of Optimum Moisture Content) wag
dulseAnsnsiuruaziidantulududenvesUSunnamduL vngay ﬁ’mam‘tugﬂﬁ
2.6.13 Wonni NS fiLTuIeNEIUNISUASRLTILanduUsEANE NS TLR U g
u‘flumi‘ehagﬁummw'm,ﬂul,l,ﬁaq&qﬂ

Wioaudlafisdnuaznissadaetvesiuunse dleuliminn1sundaRumilen
Jununznou 'ﬁLﬁumﬂwﬁwmﬁaLm‘lu‘laﬁqiuﬁ LLasﬂﬂLauawamaavﬁagUﬁ 2.6.14 &4
LLame%wa‘uaaU%mmmmﬁuﬁﬁwm'ﬁ‘umé’ﬂﬁiamammﬁa‘uaaﬁumﬁmﬂuﬁumﬂauumé“cﬂ
apsetafiivhsthudnutaviiy (Gevas 95 yowhedmiinuisgegn) fogremiliun
SanduuireIUsuanutumnzay SnfotrsunsafigulenesUiuinmINiy
WMINEEL INHANAZOUNUTIAUTIUASAS LUK Y0 sUSINaANLT UL auiAILa111 5D
funmsasiunnd faegdiuldaneuduresnsmiiadesndt uenaniauiivadaiidu

2 = d’l‘ v = 8/ ! ! 1 a o o
wvaslnan utumnzandediainuaunsn (0,) aindiudedlsing Auuasai
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[ w [7Y) ' = a ' A o a a
UL RS UNaNTENUABNISIUAsULUaIUS LIRS DL 191N wadinsidasukyasusun

& a =l w a & a & . .
AMLBY wazduunliufissverednleUsuiunutiufiniy (Expansive due to Wetting)

.:] = o = = dil/ - o L% { =Y r."dl
Tuvaush Auunsadiudenveslsuiamiudumiingay asian1ssaiilausunmua Tty

'
)

' [
o v -]

dusmmeilnadessasas 100 Aananalugui 2.6.14b

Y e

Coeflicient of permeability (cm/sec)
=
T

s presemieds

Dry unit weight (KN‘m’)

<o

.
Shoawcs dovmge e nsenas” | @
'y

% {1 12 "

Moisture content (%)

WLTY UABVEwaveINIsINUS LN Nt UTTReNnn s nauunsaeulenilsyduau

UM 2.28 nsvmasupuduniuliuarnsuadadu Siburua @un : Lambe, 1962)
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Voul raiio, ¢
.
o
T

LIE

Sik chy
" LL=581.0%
‘- PL=260% | oL

Uk B

Vo ratio. ¢

Sik chy
LL = §1.0%
PL = 260

® Dy compaccad sample  —— Unsoaked
O Wet sopocsd marpl: - - - Soakod

Vertwal stress, o (kPa)

(a)

w i i
Verteul stress. a, (kPa)

(b)

e

ANYUENITENAIVDIRUALNDUUUAUUTIBIUATATIF UL LAY

aulenueslinnm anudiumangay (b) nmsiasundas
ViunnsillelimsuasuudasuSinamnuiu (Man : qudud,

2545)

s o § 4
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dAnuwanEafunILLAsa U IR (A3UN 2.6.15 way 2.6.16) dwsuAunaziden (SUA
2.6.15) AUAIDENNUABANAIULAIDET A1 FI8 A ANTUA L US U AN UT UL RLTY uays]
AgeaRUSINAI LT UIINZEN uananiiuundafuuiiues il

]
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ANANATEANYAIUARINIAURIBEIUASaNaulen Audiegsiiundanidudenyey
USinuanuiiumangan avuanswginssuduwuumies (Ductile)

o o a [ qi o w o =l = o j73 v =

dmiuAudaneu (JUN 2.6.16) MEWALNUREIVEIAUUABAATULTIVIUIUTN
AuRungauiivldunEilnuandRvuULAnNdY (Brittle) unnnIndulanwuiiediuau
dinaziBeausiddaunuifetvesnudianeunduwiiieianaamuUsunua T RLy

wagdlinunniigausunamnuvutiseninusinamuduminzay

L T T T T T T T T T

Standard Proctor Test
Silty chy

o LL = 56%, PL =26% _

06

200

Axial stress (kPa)

0

Axial strain (%)

FUN 2.30 ANUANRUGSENINANIIAL-AASEATRsRuVTEIULAURZ NOUUASA (TN : 82
duel 2545)

2500 T T T T T

Lateritic soil
E=2963 kl/im’ 4
OWC =75 %, Vgpax = 191 KN/m -

1500

1060

Axial stress, o(kPa)

300 ¥

Axial strain, £(%)

JUN 2.31 mmﬁuﬁ’uﬁ’ismwmqmﬁu-mmm‘%ﬂﬂwaaauqﬂ%’wmé’ﬂ

a4



2.6.11 UFyQuIn15undneuiounaza1unauy

]
=l

AmSuAugIusIN Fudn) Alddsiiunuusadeuss uaziimssndasalsrinisua
SaAuauiiFuuresUSinamiumngan lunsussauuul venanausuthauiy
Adivduiiesnnmsundnasiimmudimdsiuniuusadousiunainia (Stiffness) U84
AuuRBRazilenEs

o
= ala

’LuwwwmummmLﬂumuaaumimmiumammuﬂwmumanwaqﬂimmmwmu
wanzaniauiiinisuadauvuiisznelfiAnauduthduiuiiunn wasiuunsain s
Fumuusadeuiideudnein usfuunsaasiimuBaneugs WA¥ATAFUNUNTNIARAT
wAnea (Differential Settlement) %&mmﬁﬂLf‘immﬂmw;mﬁ’aaemu'mwmﬁugwim
dwiuauiiisatesiunsiiuin asussmRuauiidudenvesUSinmanuiumnyay
\lesnnfuundniimduuseandnistusinudi uasdafdsdumuns e seuaunse
Joafiunisanasuesn "daunuusadeunaznsdsuilasSnnssuilewiniudusise

‘lf’] (Strength Reduction and Volume Change due to Wetting)

2.7 n13na#du California bearing ratio (C.B.R.)

mMsviadou California Bearing Ratio videisendu q Smaeaeu CBR. Wumsvaaoulite
midaFuthminvesiufiuasnuiy maﬁmiumammummimuLLavqﬁLmuaqmwmmmu
shensliviaumdniuiivingawhiu 19.35 msewuinmsnauusogiuivinsundely
wuuluaiied sulisnemnmgs 0.05 mmauwummmwlmu%ﬂssumuunummmgmwlm
1nnsvadeuiuianfiungnuadauiuuuiugiunisnaaeuiliilousu nasldiadesle
gunsalmstuiindeyauasmsdmnamiUesidus
Tul AA.1992 California Division of Highway ‘lﬁlﬂ’]ﬂUﬂ?ﬁWﬂﬁ@Uﬂ’liﬂWLLuﬂﬂmalJ‘Uﬁl
!uawmLwamml‘nﬂiuiwﬂumﬂaan‘imammwm au’Lumiﬂaammuu LLﬁ”iUiv‘W’J’]\‘i
asnsalanafeiiaos sududeniaunmsadrsauudy Lwawm‘wun‘ummiawmwmmﬂ
21759 WuNN whevnsinvesanizewsmiiiiismveseuauantiuuu CBR. unld
’lumiaamm‘udaa%’wma"’.iwmamuﬁu ntszasdveInsundafuiiada snslilafdwes
Aty uanmnummanumﬂwawwaammumamu mimmmua mimummaamu
soundufisensuuazionldialudmiududuns Fusesfiumanarduiumas Tnsluwuy
Aoas i lazimuanumuuuvestuAuTisrusdaluuiaztulu % CBR Tnud %
CBR. fignivuaiidruniilafuansiduiuiudesunsaliuiuniniunslugae ns
vnasu CB.R. iunsmeanuiumuusadeuvesiiuviesiunaniiundauds Tassitldaan
nsnaaoulzeyluguvesilsussiuniuesiietsfunaasuiuasaseviastmin
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URIFIUTRIRUARNUASALUSERUAINENMT BT LUV IUYIANA (Penetration Piston) i
whiulaSeuiisveanundulesidus

Msnadeu CB.R. fusegraiuiuiiivhnisunsaasedudmauivsnaniludy
m1m’1mu'immuﬂmwm'lwmﬁwmE,Lummaaqam (O.M.C) wafilgiasiien CBR. aqmw
mamuwumarﬂimamimmm’lumaanfm’l OM.C. mmmuwumamiﬂmm 4 ue1 C.BR. 7
ndlAeariu O.M.C. 2uilAn C.B.R. guan nMsvanfvesiuileutinneunisaass CBR.

2.7.1 ANUFUNUS TENIN9AUNUILUY

"lum'swmaaam‘s‘umé’mﬁuLLuummmu‘lﬁ%‘amﬂ’hmﬂi%ﬁuﬁuﬂvlé’mmmwmLLu'u
Lmaaaamavmmmm wm’lmmuuuuwam wﬂumamqLmav%umvimmmmwmLmumam
lawihiun1svaaeawAn CBR. uuLUumimmmaﬁuu'muﬂmadmuwumwwmLLuuLLwaq
gousiazaiin Iﬂamlﬂwm'1mmwwmuummaqaﬂaﬂmm CBR. geuiludhe Jsautfves
Auitmanzanlunisldanu FuemudmnssunmiaaERansananeues CBR, 78eiunIs
naaeu C.BR. Wuisnsmmdsfuiminvesiuunsauuy drensiduvianauunaidivig
3 M13Ea naasuuiaednanu Taedh % CBR. fignrimundAunniiilafuanainduiuiy
Fosundaliuiuinniunuludensadey CBR. HuMsmMAAF UL Wity
udSeuiteueenuifuefiduslagrmbeintinunmsgu Idgnfuuaiudunsgu
Taw California Division of Highway apns197 2.7.1

TYEYIY dwiinunsgiu (Standard wﬂwﬁwﬂ’ﬂmmgm
(Penetration) Load) (Standard Unit Load)
2.50 131, (0.1 952 | 1,360.8 nn. (3,000 Yeush) | 7030 An/am.%(1,000 Youd/tq?)
5.08 wal. (0.2 7) 2,041.2 an. (4,500 Yaun 105.46 nn./au.% (1,500 Jous/in’

D) )

7.62 3. (0.3 #7) | 2,852.5 nn. (5,700 Yaus) | 133.59 nn/ww2 (1,900 Yaws/aa?)
) )

)

10.16 wy. (0.4 ﬁ:}) 3,129.8 An. (6,900 Yausm 161.71 nA./gu.2 (2,300 Uauﬁ/mz
13.71 1. (0.5 47) | 3,538.0 nn. (7,800 Yaun) 182.81 an./au.% (2,600 Uauﬁ/ua
A15197 2.12 kAAIPUALRUSYY % C.B.RUaZASITIU
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@nIaAmuanuauTRvasRuaIne CB.R. Mmnziszihlvldnuauunialy

= o =
waznenzldlugularesnunieinaisei 2.7.2

CBR. % | AnauUmvszauna3fnIngsy MIVIUNAY
A NS ATMALNZEN NISIE9Y SEUU
N PR Unified
0-3 Tl TanlAuna OH,CH,MH,0L
37 laifidg Fandums OH,CH,MH,0L
Wold
7-20 wold Yandusosiiu OL,CL,ML,
174 SC,SM,SP
20-50 7 Tamdutiunig GM,GC,SW,5M
09U
50-80 flun Taniiums SP,GP,SW,5M
UINAN fiian Tamitung GW,GM
80

A s s 1 1 s § 73
f157199 2.13 LanImNUdUNUSTEUI9AT % C.B.R. Aunsiday

RIDING SURFACE VAL

SURFACING

BASE

Yy

-5 . PAVEMENT
CONSTRUCTION

SUB ~ BASE

subgrade surface
> 1 Y

SUBGRADE —compacted naturs! ground
or compacied embonkment

7.
SUBSOIL — natural ground

gﬂﬁ' 232 LLﬁﬂﬂﬁﬂﬁﬂﬂJS‘fl‘jUVl’N‘UaN’luﬂuu (‘?im : Head Vol.2 ,1988)

2.7.2 vautelun1smaaewian C.B.R.

n1snaasenA1 CBRIIWASAsIUSsuRsuidsfuniuusadou (Shearing
Resistance) vasfusagsuadauy tnalduiunai # 0.M.C. ifislsldrar iy
wivgean udnheluiSeuiieuiuiagfuinesgiuiildnaasduds Tnedaaumniasd
2.5.1

1nsgIudildlunismaasufo AASHTO T 193 Test Method for C.8.R. (California
Bearing Ratio) of Laboratory Compacted Soils A1fM&wasiuundn %C.BR. Inaviluud
wldAdndueusnaiinaiudn 0.1 thusdh %C.B.RI8IUSINATAINEN 0.2 T g
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firnuEno.1 Tinsvaassnisazsionihe Snasiuasthan % CBR. Adlddudululusuidy

Alldn % CB.R. insgus 0.2 i
AN C.B.R. deduwusnufidesuusadeunasiudnaie (wildldusudoulnense) lne
anwaENIs Fail veaduld Piston awlddiaguin 2.7.2

L ceR mould PR
152 mm dig.———- -

JUi 233 uanans Fail waafulsf Piston (s : Head Vol.2 ,1988)

NINAADINIAT % C.B.R. il 2 35 Ao

1. mvaassuuuutih (Soaked Sample Test) Tngvinisvaaousaageiuiiuaseals
WAV

2. Msvaassuuuldutan (Unsoaked Sample Test) Win1smaaauiiegrsnud
vinusiud Tneasfesinsuisgiaiuitiunsuasaudilushlafng 96 f4lug (4
Fu) ieniAuasngansuanim delussrindezmasianmsuand (Swell) vasiuse Tag
é”mwmﬁmuﬁwaaﬁuLLEdifwsLﬁw‘?]"umn'luszaxLLinLLazamﬂaaauﬁmsaznmmulﬂ
Uszan 1 Jusuanshesdudorvusnislunsdentd Santumsadiauu Aufifiuaue
qwshjmmxﬁﬂﬁﬂ%’ﬁwﬁum&ﬂuu

MsvAFaUf oL RuLULWEn Ailesiassaninaseiionaintulalunuy wy Ty
nsdififhiviauds wioluggry Tawdn CBR. vasduetuiludiresdosnding CBR. 1
NAADULUULIAY

Tunsveaey CBR. lurasfiisvinisnanadau (Penetration Test) uagnaufiisud

ogreivluh 151ae Tdusushmin (Surcharge Weight) Uusagafuseiiasassmin

]
= LY 14

UAUNNAUAUUU ﬁwﬂ’nﬁi‘z’fﬂﬂﬁ%uag AUAT9E19AUNLS19ENA@DUTIAN WA AUl

Ree Be

€

o as

winnavivUssanainlsudidantutnlvlndlfseiuan nesy

=
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ANUADA (Rammer) i . IUUATIY
: Iuuuly N
4171371 YL, y nN13UaaEAUAD
UIUNAN FEYTAN A1SUADA 3
YU
BS “ordinary” 2.5 ke 300 mm 3 62
BS “heavy” 4.5 kg 450 mm 5 62
ASTM “standard” )
8.5 1 12 in 3 56
AASHTO
. 10 b 18 in 5 56
“Modified”

N3N 2.14 uansraesgIuNIsURSaRegaLly C.B.R. Mold

2.7.3 msuiuuilAannsmageau C.B.R. (Correction to curve)

Test Unit Stress (psi) / A
Fd

450

50 1

240

7
6 0.1 1l 1g.o Y 0.4 Penetration (in)

g.:'correc?I \l
new origin 0.2" comect )

3U7 2.3¢ uamsnsUsuuilAsmsvaaey CBR. (fan : Chonlatee ,2001)

mMsnaaey C.BR. LﬁaLm%auﬂﬂwiwdﬁwmULLiaﬁwhquﬁ’a nslazdoslalAsni
WVBNFURTIIUARLLA Mdwvendunssliiiugaduiinaedosnnsusuud Corect)
'T,mammau’lwauNaﬂumwmLaumamﬂwammmmﬂuLmuuaua}vlmmm’lwm (New Origin)
AEUR 0.1” wag 0.2” fﬂumaqLimmmmmumuamﬂunﬂw B “luww 2.7.3 (@7uv09LdUun 39
lmmuamﬂ’1Luma'1amawmmmnmwuwamumammﬂiumu vielasunisunsadilds uay
mﬁmmmqmmmmamanﬂmmummamﬂmumﬂaumimaau)

daunym A luguil 2.7.3 awnsamen Unit Load MnFnsguTIflFInmsvaaes

Ieiay
MegamsAImALUesioud CB.R.
A1 CB.R. (N3 A) in1sgum 0.1” = —— x100 =35 %
1000
. 4 . 500
AT CBR. (N9 A) insyusn 0.17 = = x100 =33 %
1500
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A1 C.B.R. 91 0.1” u1nn31 C.B.R. 71 0.27 wsnzaztuulidewadasusiagielm
191 C.B.R. va9RusBEg A = 35

2.7.4 ANMUFNNUTTENTN9AT C.B.R NUUSNIUAMUTULAZ AT UALILLY

ar,

Y
censity /\

TYPICAL COMPACTION CURVES

soluration hne
_tzere gir voids)
»

moisture content

!
!
I
y- i
|

SOR VALUES

|
X1
| |
] |

=,

saturation
maisure content

gﬂff’i 2.35 uananisiweuifisuseninenisuasauas C.8.R. (w1 : Head Vol.2 ,1988)

A1 CBR. fildannisnadouasinnudiusfuaiainaumuuiuiias Ui
iy Tunsmgd 7 2.7.4 suansnuduiusseninsmaumuutuwsiwe suiild
INNTNAFBUNITUADARULALAT C.B.R. ﬁﬂ%mmmm%’um&q Faardaunmutuinen CBR
WAFIAAN AU (Dry Side of Optimum) warasiidanasiieuSumauiuiudy
wagA1 CBR. wamaaaEhﬁ’mL%dLﬁashu%qmﬁﬁmmwumﬂu@qqm (Optimum Moisture
Content) vispanasagnannlumadudeniiues (Wet Side of Optimum) dnansw C 9y
fqevenaesgateonainduldlunsussafiumililnanmadosundaties

4 Circled hgures are
"y W& measured CER volues

density

mqi:luu content

JUT 2.36 uansinegern CB.R uunsminIsUASATUS AR s Auseq iU (Fn : Head
Vol.2,1988)
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flawsvinstudindr CBR. lunsnisuade (Favluranaw) luguil 2.7.5 ¢
Funawtuindaisinismeaaeumen CB.R. inslimdsnulunisundauazusunamisiui
Aafiudn CB.R Aildansetwmadevasiesadunsiiduisrtunaziileiswinisanidy
UsgluindignC.B.R. Wiy 1wy 10%, 20%, 30%... axl@idu Contours 38071 “iso-C.B.R.
Lines” samnsalduszannen CBR. lunsinisuasaduldvinliisussana aududises
Hlidusdesnsa CBR. whilazdedldiusznaumile

s

2.8 91U MNBIVDY

2.8.1 Improvement of Lateritic Soil by Bottom Ash and Lime (2011)

Improvement of Lateritic Soil by Bottom Ash and Lime ainwtiifugniaun
weufuyuniudminanlssiniiedaunaunmvesfagiei ulluamuni Tae
Anviedeiiinarenmantfivaimnssuvesiugnisiinandfumuazyurn Suldun
ManszBvATeniafu Usinasdiuninasuen wavergmsuu lasvinsvaaeuiy
AugnIuNsA B uazinse D wudn LﬁawauﬂémmtﬁﬁuLm'lLLasﬂuw"nLﬁ'u"ﬁu GRIGYCPRH
wilervesiuanas Areuuuwigagaiuualiuanas uagUiinunutumzaui
wualtniudy Usmandifuimiiazyurivinlidn Unsoaked waz Soaked CB.R. fifn
Winigannilan Aeuszann 40% fugnFunsemen 8 uae D ilanaufuniiani mdsarlal
\fisdudn 1 Unsoaked uag Soaked C.BR. wLﬁuﬁummmqmsﬁuﬁLﬁu%u,ﬁﬁuﬂwﬁwé
mudhimaseuiiuiivdasaiiuunliigeiulsznn 10 whluiugniunin B uavgelu
Uszanu 9 wihluAugniaunsa D LLamﬁam&gﬂﬁﬂuﬁuﬁwzﬁﬂﬁﬁugﬂ%'qmm B flFinAu
Furhshasszn 6 wihuargnianss D SlAdasusean 8 wih

2.8.2 The Use of Ladle Furnace Slag in Soil Stabilization (2013)

The Use of Ladle Furnace Slag in Soil Stabilization 1@vinn1sAnw1yn Ladle
Furnace Slag uwanfuAumiles 3 siia iousuussauandimafiudmnssuliitu oy
AnanUARldAnuAe Compressive Strength, filaauunanain uwaz nsuimfdase
wuhduwmileans 3 viedduinarainuaznisuaniidastanas i Compressive Strength
dtudleSeuiipuiufiui

2.8.3  Soil Mcdification by the Application of Steel Slag (2014)

Soil Modification by the Application of Steel Slag lafinw11n EAF Slag unkasl
fuAumiles A-7-6 (5) :nUedundaumning ds Covenant Ussina Nigeria titaususs
ﬂmnﬁwlﬁﬁﬁu Taa@nw®1 Unconfined Compressive Strength, C.B.R., Atterberg’s Limit
Tnelsinansinynin wandn EAF Slag 7 8% aeldnnantfvesdugnieiiaian Tneldenae
\iuAY Unconfined Compressive Strength=66.7 kN/m? wag C.B.R. unsoked = 40% an
A1 Atterberg’s Limit W Liguid Limit= 6.3% ,Plastic Limit= 4.0%, Plastic Index= 2.3%
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uni 3
A5n19ALHIUN15I8
3.1 Unun

Tumsnasouagiaziluldlumums sgfnnsanfmuudausaesduiiundn fu
msvaminfundn duiulunisinunadsifsldinimageunsundavesiiuiieriazmen
AL egaLazA L TuTlvINzaN LasvnITnAaes CBR. ilemaTuudiuse
vosRuTsuiuANnIIgIY AdeutuiivanyauwazammuwLu g 95% vaara
MNUULAgEnTINNIMIAGDY NSUASATRAUMLTIINASIgILTBINTINaAslF iUl
Fansumaanafmualifasluduiiunisedasiien CBR. laitdesnd 80% i 95%vespau
ML IgeEn uavazvinnIsaday Atterberg Limit li@n5I9a8UNTUFIVDIFU AN
N1sMAFBUTBINTUNIMAT lapTandidlen Pl ge axiinisuaudaiige Fansaumnavansld
musli¥anluduiumsededien PliAu 6% Tunmsinudsluil An1snaeImIAaNUR
1095ugnia (Medrewlia D wilia £ ) Humgn uazhugnswmaunzniungunan wWisuiiiey
AuauiRvesiugnimaunzniunquvaniuiiuan oldlunmsneassduiiums

3.2 AENUAYBIAUAIBEN

nowhmmeaesdesiinsvaaeunuautivesiuiiegenld ladnisvaaaumuuin
AAZYDIAUAIDEN (Grain Size Analysis) Afinannelisn ( Atterberg’s Limit’s) n15unsnau
(Compaction) uag C.B.R. iiaidudeyainsisinaniimaans lneilsneazBonaail

3.2.1 NMIVAFDUNITUINAALVBIRUGIDENY (Grain Size Analysis)
(11M3FI1UB19Be: AASHTO T 27-70 Uaiw AASHTO T 88)

wafueaUsznaumMeLlinAuraIsIuIn ﬁ!wmmaaLﬁmﬁuﬁaxﬁmaﬁaﬂmamﬁﬁﬁm 9
yosnaRusg1mn Wy Tradarialrudun (Permeability) 9nIIN1INIAFT (Rate of
Settlement) uagAuamsalusufide (Streneth) vaswnanuy Wuy msizaziuisiss
FomsuwnenazveasinfuislimsurnantRvesiufiodsiiagldlunisinuie s
YUIARBTNITNITEMVUNARUY lIvAN8TT AurzaNYe UIAEle Aulaza
viavesiu wil
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=l

1. F5v0usUAZUNTI (Sieve Analysis) dmsudiadunilvuialvgnitmzunsaues200

Dudwlug (0.075 w.a)

2. WBannenaulaglalasiine$(Hydrometer Analysis) d1mSuRuifivurasnnia
PZUNT LUB3$200 Wudulng) (wurmdnndt 0.075 wa. ) wiu fumilsl (Clay) Aumiieay

nenou (Silty Clay)

visdosiBfananeldnuiulumsiinneivuavesiegaieiuld nslunisin asd
litungn uazdugnIududumeds Savuerazvendaiumeissousung unse (Sieve
Analysis) Y111

s

Taquazaunsal

U 3.1 wanvianuazgunsaimmadeumananaraRuRIat
1) nnaldagng (Mixing Pan)
2) AgWNTIIDU (Sieve)
3) 1A3DUUIIMEUNT (Sieve Shaker)
9) indostavun 2 Alanduy shuasden 0.1 NSy
5) WUaIIIANNALDINRZLNT

6) ABuL14 Faudniu (Soil Scoop)
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A5nN1vnaeg

D dwzunsamn 9 wwaild Tngmdsmléite 0.1 n3u lnenzunseyanilsliiang iu
7 T IngilvurnazBuntaiues 200 agdhemnass

JUN 3.2 uLanansdamzunss

sdo 1 oa o v v a & 2 a v ow '
2) lunsdisodwiunmeBuioulwgllinu usndiussniludadaswedousns us
eIy laedlvusanauiniuunn

d i/ 8/ - ]
JUM 3.3 uanenisldfeusnmuiuieulg

-] s 1 =3 :J a:! sol a & 1 A:J:I o ¥ =)
3) mmamaﬂuwawqmwunum’laaﬂumzLmeL_'sema'lmumﬂuawlﬂmamam
- a o ) ' o o - f
Taafil e uuuiLazins (Pan) 509a1ua19 srutduarvesnzunsainluidasoqgn
(Sieve Shaker) wenuuseguay 10 u1ii
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JUN 3.4 uanamasveniu

(T
o @

4) FIVIRAUN

14

agluurngazunsauiadmdnnzungs warhlusuanme %F

i
ﬂJ QIJ g o - QI v
;J‘U‘V] o) LEPNNTIUI LIV UNVDINE LA TILAZAUNA T UUAZLLASY

A5n15A1UIL

COE b 1fmﬁﬂﬁuﬁr’hauuLLcﬁiazmemiq
1) LUE]?L“IJHG]“U@Q@UVWWGUUW%LLﬂi\'i =

x100%

dwinAustan
cd ¢ Y c 2 ¢ a ow o
2) LUB‘SL‘&UW‘I’W?’IN&"THE‘!QJ = NﬁU’Jﬂﬁa‘ﬁﬁiJ‘U?NLU@‘SL‘UUWU@Q@UWWNUUFISLLﬂi\W]

VYIUAII

& '3 - d ] & v
3) WoslAuAURIRUNNILALLATY (% finer) = 100 — WasiSunasayay
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3.2.2 Wnnoanzidsn ( Atterberg’s Limit’s)
(41M351UO1EBA : AASHTO T 89 wag AASHTO T 90)

o v o L = 14 = o I 1 L. 2 =t =l !

dmIuANgNT waiueUTEneumeinfunansvunildndiulivinty diade
Auantnafuadraun wu Wldlunisduunussianiu aruaiuisalunissad
(Compressibility) ve95iu AIAAZIUNITNIARD (Settlement) AMARAZIUNTSTURILYa R TuRY

v
0 v w o

(Permeability) srufialdlunisiussuifisuideuuminuesiu uagn1suinsIveeiy

b

Wsalus I Ilunasdesmiinsanudsn WWaNsIuANENTURRANS q YeaRugnIiieg
< = Y o o -1
nagldlunsfinwime sasvinisveasudail

a o o W

LWAnwaa (Liquid Limit) As USuimushlumladuidulaudsseninsaniug Plastic

<l

o 3 r a < 1 a1 = g d‘ v .:‘ o Y o 3/
nuaEnue Liquid veefu ‘wsaﬂm’ﬂmm“ﬂw5mmu’muaawamwm’lmuaq"luamazlwam'alm

5

2. AANaadn (Plastic Limit) Ap USunaminlumianuiulasenineanus Plastic fu
Semi-Solid vasay asula 9 AnauiduSunaiwingu Plastic Limit nutueziianiuzey
581919 Plastic U Semi-Solid §9USu LN ERs A AT Auavedluaniundu Plastic

wanUSunaidesning Auazagluaniug Semi-Solid

ade

dAnuazaunsal

A s 3
UM 3.6 wanddguazaUnsain1svngeu

3.2.2.1 mavedeuminaual (Liquid Limit)
1. \pSeAEiy (Casagrande’cup)

2. inU1n3997U (Grooving Tool)
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3, UNANAY

4. fiauuses (Spatula) vu1A 10 @,
3.2.2.2 msvageuminanaiain(Plastic Limit)

1. WHUNTZANYWIA 30 X 30 W, U7 1 93,

2. vioulane vua 3.2 wy. (1/8 i)

3. mmﬁﬂﬁﬁ (Wash Bottle)

38N15NAaas
3.2.2.1 nMsnagauMINAnMal (Liquid Limit)

1. soufegafuwisiIunzunswes 40 Ussana 200 n¥u @ududumisnie

wden W Aumilergoungunmmiaunsalfuluanimsssurdld enaldsednafiuuiu

fenamdsyana 50 nii Tivh Shrinkage Limit dwiivdsldmaou Liquid Limit uag Plastic
Limit

JUM 3.7 uananisseuiununzunsauas 40

2 ﬁwﬁaa&haﬁumwauﬁﬂﬂa’lﬁﬁwL’ﬁ'ﬂtﬂuLﬁaﬁuaﬂwqﬁqﬁﬂuunanﬁzﬁmﬁmsé}'mLw'ﬁu
fnaufananiald 1 Aulddauin (Spatula) Anfiulinasuuileneunass (Casaerade Cup)
lnganunuvesAunsInatsUszan 1 v, udunnlnendesiioun (Grooving Tool) Tilu
JDINTINAN
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UM 3.8 wanamsuniaeiesesifounnlidusesmsenans

3. 10N UNF0 I ANITIAN1EAND 2 ASIREIUNT IUNTE IR UABUR1984
FOYUINAADUINUTTAUAY 1 9.4, gy uaaaduiinduauaiwesnismgly

< v P
EUW 3.9 WAMINITLANEA M ININ IR

4. 1auaesiudnasy Msesunnwdnatydn Msruiumsiesinfustavinesulliay

u’; v < o & o a = = =
2 aiabildAnafeduduunisiang (N) igndfes thuususesuinlumuinue iy

(M3MEATILTN FIWIUATIMITILUTENY 40 - 50 A5 Sannndlidiudhan widtesni
IR RNRVITRY RTR)!

58



$H

-

3UN 3.10 wansnisuinlneiaiesilounliiduseansenans

5. nauulufundvimiude 3 uag 4 lnglwisunuasevesnisimstosasUsyuio
10 A3 wanhAuluma iy suiaulduiuaswesmsiansegiation 4 61 (§1uunis
1A1EATIEAYINEAITDET 5 D9 10 ASY)

| -4 -~
JUN 3.11 wanenswaulufu

6. Wauns ALFURLSSEMIEILIuNITIAE (N) kazautulaglasiuiunisieng
ogluguvas Log Scale fagy

[ i

s i/ U n’l" :J o n‘j =l 1
7. mmauwumananmwmﬁmaumq ATAITHTUNITUIUNITATE 25 ATY LT8NIN
"Liquid Limit" (WL %38 LL)

19



3.2.2.2 nM1nadaunnawaiamn (Plastic Limit)

3UN 3.12 uamimsthunaslinaquéniunduadaduwies

L. ihfiudwiennisnaaes Liquid Limit windslivanna g udahunduadaduuss
¥AYTENIA 1 B4, wirey 9 Adslidudnaseudvuinminiy 1 yu (1/8 #2) wdands
Aeluizey 4 Inawengwsnwauadnanuiuiuuanyiosn fuandugy

2. WeAwsuuen tidulvouniautu Aaduding idendn Plastic Limit (Wp

3o PL)

3. vgrdnadaitoveiads
N1TATUIN

1. Liquid Limit (LL) 8ulfainnsaw finsieny 25 asq

2. Plastic Limit (PL) Aurmannaadsvesrnuiuivild 2 ads

3. Plasticity Index Pl = LL - PL
3.2.3 N15undnAUY (Compaction Test)
(11M3§1UE1989 : AASHTO T 180)

1 1 = 1 <J = Ve L2 &
nudnlnglumedmnssulest wu auidleu ouu awmtuagldiuluiagon (Fil

- d! 1 o 1 23 1 (¥ 1 174 o L% = s - d
Material) ¥9n1DUYINT1TNDATIIIUA 9 AINa11190U s nTudaelinisundaiulie

s

WOUsEasrsng o Ao

A = s a g ! B &J ] = ‘J !
LWENITIVIIAIIUANNUD TENINUTUIUAINTULALANUNUILULTDIAY LHBUIAIATIY
| _ N & . ,
mluugedn (Maximum Density) WiauniU3unaia1uduiitnunzas (Optimum Moisture

& A w Y oa PN °o W a L S i
Content) Tun1svmass psadlaedldduSinumiuduiimnzandmiuiugniaitetilumen
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' & = v Y| %) wa a w VoAl
C.B.R G]E]l‘l.] IWIIEREUULTIAY G]E]QWWﬂE]‘Uﬂ"ITUWQWWULWQIWVI37Uﬂ|mau‘UW‘Uﬂ@ﬂum’JaU%ﬁma3

lolunsfnuide aeil

Taquazgunsnl

3UM 3.13 WensianuazgunsainIsvedeuNMsunsany
Lo1AKENAY
2 fuitldvinsmaaou
3. Hammer @ 2” Weight 5.5 lb. (Standard Proctor)
Hammer @ 2” Weight 10.0 (b. (Modified Proctor)
4. ussVinmanUInAY
5. doudnsiu
6.Mold @ 4” x 4.6” with collar 2.5 in high (Standard Proctor)
Mold @ 6” x 5.0” with collar 2.5 in high (Modified Proctor)
7.wUsallauAwiv
8.N3LUDNAN
9.AZLNTITOUAL
10.Admsumeniu
11.nesilvmaues

12.A9U
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AN1IMAa0Y

1. W3uNAI0g19AULTIUTENIN 5 kg AIMTUNTIVAGBULUY Standard Test waz
Uszan 7 kg dmsunisvagdeauiuyu Modified Test

U 3.14 uanansinenmegafu

2. AUTBUHIUALLNSUUDS 4 FIMTUNSNAFRULUY Standard Test wag SouK1Y
AZUNTAUUBS 3/4 AMSUNISTVAFDULUU Modified Test

A 1 =3 1
Eﬂﬂ 3.15 LAPINITTOUAUNIUNZ LA TIUDS 3/4

o = d 1 1 } %4 1 5 ’GJ .OJ a -
3. UAUNTaUNIUALLNTILAY T dnIm N uNaLUIUTENNM 3-4 % YRt NGy
MvsargnAukazun g TuR
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JUT 3.16 uanan1suauAuiuii

4. anduld Mold Miaztu Tnedndunisnageuwuu Standard Test (14 Mold D4
x4.6”) Wiveaauvianue 3 dulasusaztulivinisunsaduay 25 ai wazidunisvnaau

WUU Modified Test (14 Mold @ 6” x 5”) maaautiavun 5 Sulnsusazsulsvinnsunse
YUAY 56 ASI

JUN 3.17 wamain1suasafuiluy Modified Test ¥Mn1sunsatuay 56 A4

d’ o o 5 v o = c’; v =
5. Wemmsuaenauasuyndu 11 Collar (Extension) aan a1ntulsiuinauly
duuuves Mold eenliiueglusziuifisatuuinvey Mold dwvugn uarliibu + Mold
o ' 1 a ) 1oa d = &
Wiaflemdrm umuuiuwesiuuasfiudegsdiuionUinmmiiy
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U7 3.18 uansnsindudauuures Mold Wegluszduidesiulinvey Mold

6. tAueanain Mold Tivuauagiiuiiogamuiiom Water Content uaskauasly
nwiiliuvieny antduiudsuianhsnussana 2 - 3 % veshwiniu AanAuLazils
ity indurhnsveaeusiude 4 - 46 6 uAANULLI e wS LA anas Taenis
nagouamRlilesAY 5 -6 At

o W "
5UN 3.19 wamnisiiuiagedu

AISAIUIN

AnhwinsiuseiaeUsunns (Total Unit Weight)

LWk Bt Wet Weight b/cuft
s s SETAlgns Volume of mold

. Dry Densi = b/cu.
2. Dry Density( Y 4) Vitw) (b/cu.ft
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v
o v a

de s w = Whwindiu (Wet Weight) Tu Mold
V = UYsumsves Mold

w = WostduimuuYeIRy (“Water Content)

3.2.4. Msnadaunadnediile wude 1l (California Bearing Ratio : C.B.R.)
(W MIFIUDNBS : AASHTO T 193)

WuiBnsnadeutausadeu (Shearing Resistance) U99AUAUASAIULULR WA
(drunnasvaaeuil Optimum Moisture Content) A C.B.R. thurldusslaniluniseanuuy
AMUNUIVDINUUAINYIS (Flexible Pavement) Tagn1siimuaainuvuiain Design Charts
wioenaldtelunisimunen Subgrade Modulus (K) Tasiuanmalseufisuiiedsly
nseBnuUURUUABUNAlABNAIL Manadeu C.B.R. shlshisluasuiiRnasualuauiy 91
fegauiiuadautunuiinisues Standard wia Modified Proctor fugednefiaien
dmsunaaesluiosufiinisesdoanioniiu 2 1a wauilsldnanaasmidr Penetration
viufivaaneseuiedaae Snyanteardedinly 96 alus ieliauomheudum uas
Wegausvasdirinudnsnisuaniavesiudae nsnnasy CBR lunismaaeindeid
inqusvasrtndenilsde 11 CBR vesdugniailuaniv Slag Wivuifioy fur1 CBR. vos

< O = o & oy o i o a ¢
fungnitldlusuouy inszazduienduiidenhinsmaaewnds CBR Fsllgunsaiuas

1]

s o &
IHNINAADINIU

s

Yaauazaunsad

< o ¢
JUN 3.20 wanniaquazgunsalmsveaeu CBR.
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1. wuu (Mold) dmiuwmisuiedsvuadusgudnans 6 i ge 7 1 wisu Collar
g4 2.5 117 uaz Base Plate dwsuiia Mold wag Collar

2. Spacer Disc g4 2.5 i

3. Hammer #iin 10 Lb.

4. Swelling Plate wiauw18n ﬁmﬁmﬂ%’ummgﬁﬂﬁ

5. a1 (Tripod) dwsuiia Dial Indicator Wi Tnsnsinisuinvesiudiowsh
6. Dial Indicator Sal# 1 1 sléaviden 0.001 5’3‘

7. hwiingaeiy (Surcharge Weight) tinuwuaz 5 Yous

8. Penetration Piston Uenvi1an 3 A5.90

O

. Loading Device wuu Hydraulic Jack #3® Screw Jack ﬁqﬂﬂ‘ifﬁi'ml.'idlﬁ 10,000
Uaus

10. Faugiundey Mold

11, prunssauRuUes 4 uay 3/4

1%. Lﬂ'%'aq%"q, DNARNAY, wanUnduns (Straight Edee), nsvUanmNh
A1SATHUFA2IDENS

1. fusetn feusvihuvaaeszsealdesiisliuridluosufifns (Air Dry) uts
Aueanidunesnuds Quartering udIsouHUATINTIUDS 3/4” drufidneuunsunsaiues
3/4” Islinasanuedenuiiiiunsunsaued 3/4” uifauumzunsuues 4 fesiuou
minuiniu

2. 1139 Optimum Moisture Content 108735 Modified Proctor Method
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An1vegau
dmiuiiegRunlifosinisuiil (Unsoaked CB.R. Test)

& a d v & o A W ' )
1. Feaummseuliuszunm 12 Yaus vse 6 nn. LAZUIAUAIDE1UTELN 100 NTY
,.d ] g 4:’!J s ¢=i'¢=l - L 1
wethlumiesifusinudiu (nitial Water Content) nileglufusiat

JUN 3.21 Uasamsiaseadiieeeiy

2. w3eu Mold 13 2 ga Fvmiimin Mold (awne Mold laly9u Base Plate)
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3.U5¥nou Mold 111U Base Plate uag Spacer (Wu1m @ 6” x 2”) Mnsra1unses
@ 6” Yivuu spacer ivelesiulilinuiniziniuusuman

gﬂﬁ 3.23 wasanisusenau Mold

4. nsgvaAusnuiuly Mold 1438 Compaction Test ASTM D 1557 Optimum
Moisture Content +2%

A L =
UM 3.24 U@nansunnaY
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5. YA INUATAIUATUIMIUTULAL TILIUATILEI00R Collar aan 19 lsussyamman

i - 1 al = i/ . 1] e = o 1 ¥ a
(Straight Edge) Uﬁmmua'aquamumau Mold WIBNNUYBUWARNIVUTBIAUA D19 IS8 U
w@uanulin Mold

= L\ p T NT WL
gﬂw 3 25 LLamm‘sU']mmuquqanuau Mold

6. n9A Base Plate Ua¥ Spacer Disc aan 111 Mold wasAuludsmidindniiieay
1lun Wet Density

JUT 3.26 uansn1stedminAuluMold

d s L 22N - 1]
7. 12INTEMIWNTBIINUY Base Plate iatosnuldlvduiniginueuvanilsenay
nld:\ s 1 gll 17 s v 2 al - 1
Mold niauaauuuiLUINY Base Plate Tnalvuin Mold dunifuiauayuiniiauy Base
Plate wagd@1uniivesiig 2.5 UIegiuuy

8. MMUHWWEAN Surcharge aehatias 10 Yaus asuuRusaogrsly Mold
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= v e

9. 91279 Mold WiauRuMIeg 19 1LAT0INANAaDTIE Piston YUIATRUTNTER 3

LY Y ) =

n5.47 Usyneudney dnlndantvesiulu Mold unsdudadu Piston fana1n daidu Dial
Gauge M1agl4in Penetration liiegiigarud

SUN 3.27 uamamsnaviadeudiatnefiu

10. 49m15 Load w91 0.05 Srseui WiBURUS AN TInSatU Penetration
0, 0.025, 0.050, 0.750, 0.100, 0.150, 0.200, 0.250, 0.300, 0.400 tag 0.500 “?I’J

[ v o o L% ] a 5

11. 1@33Ua708m Mold 89n21NLAIDINANAABILNUAIDE1IAUNTINAIIR UL LIRS

Uszuad 100 N3 (Fined Grained Soil) #3auUsgunas 500 N33 (Coarse Grained Soil) 1l
NNUDSIFURANLYY (Water Content)

A o 1 - A o
UM 3.28 uamansiiusiogrefuiahlum Water Content
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dmusiaag1efuniinisuyin (Soaked Sample) ¥iade 12 - 18 WuHx

12. MIUHUWMAN Surcharge MiIn10 Uaus asuudusiatisld Swell Plate dwiuin
DNIINITUINVDIAY ?ﬁaﬁﬁwﬁumﬁaﬁumlﬁﬁﬂagjﬂaN Plate ADUINUNUWAN Surcharge
asuuAuMeEtIzRonoInTEAEnTaAulFEY Surcharee @onewietostululyfudn
U ULH SIS s Ui

13. wd Mold Mwseulilude 12 # TunrwuzdwSenly Whiviau Surcharge Ussuna
1 17 19 Dial Gauge 91uldazidun 0.001 92 Bafimiu Tripod W&2219uuYUIN Mold Salek
Uauues Dial Gauge wpgdulaiunu Swelling Plate aiamAinsulnsvesiusall

14. ugiuiatalivseanm 4 Ju anAn1suIniiann Dial Gauge nniuauasy 4 Ju
(fwnnFnsuaNiasioRasgasuldvannuiuds 48 4l

¥
o a

15. 189970U9ASY 4 TuKa? gn Mold 8n37ntLaz9nzLAd Mold 1insuiiniia
wazUaseiald 15 wil welwinluaoanan Mold Fuviue

16. 11 Mold wiouauludammimiin

17. yn1svnaennsisde 9 - 98 1

18. 1AUAUMIBE199n Soaked Sample lunmiesifusanuiiu
N1FATUIN

1A MIALSINALALALNTT

) penetration load :
Test unit load = 3 psi

2. Weunsmsznang Test Unit Load luunussiu Penetration luknuuew 39nand
141 Unsoaked g Soaked Sample aslunszanunsmusiutie lneunduaralagy
Curve Taadriugn Origin uiueasasnaasusngdn Curve ldisalidnwasldmanely
YIIUTA %qﬁ’mﬁu%ﬁ'a@ﬁmmrﬂﬂﬁlﬁmﬁgﬂﬁaaﬁwmimmé’umﬂﬁﬁuﬁaﬁ’u Curve n54
@il Slope if’uﬁe@m lﬂﬁmﬁ’mmuuauﬁﬁgmﬂy’mﬁu Origin Tnsiag Origin Iwﬁﬁﬂxﬁaaag
M99UAI1Y8S Origin LANLAND 158031 “Initial Correction”
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2000
200
800 — ) CORRECTED Q1*
_ =2~ PENETRATION
- i - - =
600 — -7 -7
A
CORRECTED 0.1" PENETRATION
400 —
200 - . CORRECTED FOR CONCAVE UPVARD SHAPE
’
.
['] L L

U 3.29 wanens nlsewing Test Unit Load Tuunusaifu Penetration Tuunuuey

3. 81UAT Test Unit Load 99005 W7 0.1 kag 0.2 51 99005 LAZATUIUNIAT
%C.B.R. IaiAn Standard Unit Load l4@191n91574 1

Test Unit Load

—; X 0,
Standard Unit Load Wi

CBR

4. Annmvneiidusiniuiulas Dry Density vasiufiotnaisded

v =J a0 1 A Y o n’; v s
5.81 % CB.R. %1 0.2 “UA1u1nn21 % CB.R. %1 0.1 Tivinn1snedeusnase dnad
=Y : 74 d
wislowdnlvld % CB.R 1 0.2”

3.3 manadaunaauURvesiugnIwauiunsniungaman

nMvadauAnanUivesnugnisiedunaungnsungundniinsnausasdiuiy
gnivdiednniunsniungundnaudasidusing 4 iewsnduilimuizauainnisvndey
NIUABARY WATNIINAADY CB.RUUY Soaked CBR. Test 0g19ay 3 fogna (ilald
dmsdruiinuneauuda %'qﬁ'lé’ﬂmdauﬂgulﬂmaammamﬁ’mﬁﬂiumummgﬂuﬁami
nadouNIsURSnAY Aindangilsn uazn1svmedou CBRR. WuU Unsoaked C.BR. Testuay
Wuusoaked C.B.R. Test s‘ﬁalﬁwaumsn%uaqamﬁnaawﬁmﬁa EAF Slag wag LF Slag f78n15

s

KD
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3.3.1 MvadauRaNURvaIAUgNTINENAU EAF Slag

JUADUNIINATDU

| ) R & o 1 a ol
1.5@uﬂ3ﬂ3uafz~3L‘ViaﬂN']u‘ﬂ&'ﬁLLﬂ'NtU@iqo LLaguqa'}u‘WN']umgLLﬂiQLWQIﬂUﬂqiwﬂﬁﬂU

A 1 o 1
3U7 3.30 uamimssoungnungundniunsunsaues 40

= s 1 = s d o L 1 1
2.R3UAIBENAUGNTUNONANNY EAF Slag mmdnsiausing ¢

= [ i - v o s =3
EU‘VI 3.31 LLﬂﬂ\?@ﬂiﬂﬁ?ﬂﬂ@ﬂ@ﬂ@ﬂ?\‘lﬂUﬁl%ﬁﬂiuﬂ@GL‘WEf'l

13



3.mssuAugniinaunen Suaqundnuddaiminuszna 6 Alansuieveaeunsuasaiu

JUN 3.32 wananisimsouiu

4.\psuAugniinaunzniuaqunanuddaiminusyana 6 Alansuieveaou
C.BR.

55098 19AUGNTITNANAZNTUNGUVANTOUH IURELATILUBS 40 Ussunns 150
- IR AR A
N3N tWanmdau Liquid Limit wag Plastic Limit

<l - v o @
JUN 3.33 wamenisseuiugnisinauiu EAF Slag
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3.3.2 MsvagauanauTRvasAugnaiu LF Slag

YUNDUNSNATDU

L3puaznunquvdnsduazunInuesa0 uasihduitiunsunsaieldlunisvaaey

gﬂﬁ 3.34 WanIN1330U LF Slag

= a 1 - s d ot s 1 1
2.LﬁliEJJJG]’J’JE]E!’?\'I@‘UQHNLWE]NE@JHU LF Slag mrusninad@iunig J

- =l a a . s !
JUM 3.35 udmansinSeniugnanauiu LF Slag audnsdiu
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= e ] o 1 QIJ ‘0’ L% = s d
3. wReuAugnIinaNaznSunquuanuditaniminsyana 6 Alansuiennasunis
unoAAY

UM 3.36 wanan1sumdniugnawandu LF Slag

=l = o o @ v qlz g s = a P
4.inseuiugniinauagniuogundnuditalmindssanm 6 Alansuiitensasy
C.B.R.

b /5l
No:2

SUT 3.37 uansn1smageu C.BR AugnIamauiu LF Slag

1 as 1 - s QJ s 1 1 [ L
5.‘E’E]‘LW‘]’JE]EJ’N@‘LJQﬂN‘V]NﬂﬁJﬁEﬂ?Uﬂ@QtﬁﬁﬂiﬂUN’mﬁﬁLLﬂNL‘U@i 40 Usgund 150 NSy
Wenadau Liquid Limit wag Plastic Limit
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uny 4
NAN1SANE

4.1 unin

'Lumaﬁnwm%aﬁﬁumsﬁnmLﬁaﬂ%’w‘qaqmmwwaaﬁuqﬂ%’qima’l"ifmzﬂ%’umﬁﬂwﬁﬂ
EAF Slag wag LF Slag ieldlusuneadresouuduiums uagau 9 IviflnnanUivnauny
wnspuRsanirnuuduswesiuiiuada fumsuansuduvdn doflunsdnmadd
levihnsnaasnhdugnimautunsniuaguvdniitednuimeniuvialuivihldfiugns
Wouunpauan Rl uazihnzniunquvdnaiiatuinsmadeumsundnvesiuiitefiozm
AN g egauATAT T Iz aY Lazvihn1svaaes CBR. LU Soak Litev
audaussesiuiuiumnsgiu Admsduiivsnzaumasanumnuuinnnit 95%
YBINVNMULUUWAEAIINNSNABY NISUASAYBIAURILTNNATTILTEINTUNIWadsld
fvuald Fansumaasimuslifasluduiiumssyiosien CB.R. litlounin 80% 7 95%
VDIPNUNUUULTIGIER UazAzynIsVAdey Atterberg Limit lilens9a0uUn15UIN IV
fu pumsnadeuTasnsumMmais neTagidien Pl ge sesimsuaniaigs fansumieansld
Aualifanlusuiiunisasdosian P lsidu 6% loldgnsduiivangaunuminsgud
Amuandahluieuieuivanaudfvesiiuagndslinanisaaoudeil

4.2 Han1sNaFaUANANUAYDIAUGNTINANTUAZN Sunguuanda EAF Slag Lay
LF Slag iagnsiUfsuulasvasnaaus

dieliiesiensveans 3dlddnishneniunqundnussian wasdssan wvhnns
eaeuiiaguuiliiuuesen CBR. deu Juhiuusean C weNAUREnTUagUManUsTIAN EAF
Slag shudnsndu 10% wasthAuussnn D waufusensusqundnUssian LF Slag #e
dasreu 10 % Iderdansned

M.D.D. O.M.C. C.B.R. (Unsoak)
Type 5
(g/m°) (%) (%)
C 2.404 6.567 77.547
C+10% EAF 2.360 8.290 73.273
D 8.800 2.136 92.034
D+109%LF 7.690 2176 146.052

A1999 4.1 WARINANISNAEBU Check Effect 189nEnSuva 2 wiln

Fy



INAITNILTFUIN A

ﬂiummmanmﬂ EAF Slag mamlﬂmamumuaﬂiwivmw C

uinfiAn C.BR. ldifinguuas véianassieen Faagulei lmmmyaumvmlﬂ‘lwsuﬂsqﬂmmw

AugN3 afaum“ﬂiunmmaﬂ!ﬂum LF Slag Luauﬂﬂwauﬂumuaniaﬂs 1% D 981iudndn CBR.

LW;J‘UUE)EJNL‘HUlﬂ’Hﬂ %du’llﬂﬂﬂ‘b"]ﬁlBLWEJVT’WE}Wﬁﬂ'JUWL‘Vfﬂi’} ammmmgwwa@ﬂwmwem

nold

4.3 HansaseuAmaNTAvasAugnIvia D uaz viia £ Aldlunsine

= %) a
bUDINIY AUUTELAN D Lay

m’Lumwwm‘bﬁumunuu 1A eNAY 2 Usy

4.3.1 AusudRvasAugnFeviia D

1. MsnadpUvIRAaTYRsRugnTiTiia D

L.ﬂwummﬂﬁ‘uﬂqqamauummwmnsm

= GT"IlJﬁJ']miﬁ?ﬂﬂﬂﬂﬂiﬂﬂﬂ‘ﬁﬁﬂuu Lﬂﬁﬂu‘ﬂ@\‘lﬂiuLﬂWﬁ 2

Sieves Sieves Weight | Weight of Weight | Cumulative Cumulative | Percent
NO. Opening of Sieves + of Soil Retained Retained Finer
(mm) Sieves Soil Retained (9) (%) (%)

() (g) (g)

2 50 796 796 0.00 0.00 0.00 100.00

1% 25.00 822.00 822.00 0.00 0.00 0.00 100.00
3/8" 9.50 528.00 1445.00 917.00 917.00 19.01 80.99
10 2.00 689.00 2579.00 1890.00 2807.00 58.20 41.80
40 0.43 372.00 1102.00 730.00 3537.00 73.34 26.66
200 0.08 515.00 1501.00 986.00 4523.00 93.78 6.22
L PAN - 505.00 805.00 300.00 4823.00 100.00 0.00

= & a o =
19199 4.2 LLﬁﬂﬁﬂTﬁﬂﬁSﬁﬂEJ‘UUWﬂﬂaS‘U@GLﬂJ@]ﬂuQﬂN“UUQ D
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100.00

______ __% ﬁ_‘_xi,__,________,__k__._“,__kﬁ‘_
90.00 HL - R W s e £ B N VIR R
80.00
70.00
60.00 | TS ] = E
| L oLl
5000 frH4-L 1 IR NEA s =
L8 '
40.00 S
30.00
20.00
10.00
0.00 . .‘ .
100 10 1 0.1 0.01
Diameter (mm)
UM 4.1 ﬂ'ﬁﬂWLLammsnismwmrﬂﬂammﬁmﬁuqn%’wﬁm D
2. NMINAFDU Atterberg Limit
39.00
. |
\ \ 7
E 3300
g \
© 3100 — - -~ o
<
2 2900
27.00 "
25.00
10 100
NO. Of blows (N)
‘J U 5 . N . a s =Y
UM 4.2 uansn1svnen Liquid Limit VBIUGNTIYin D
Plastic Limit = 15.94 % Liquid Limit = 33.20 % Plastic Index = 17.26 %
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3.115MAEBUNTSUAARY Compaction Ay D

M.D.D. O.M.C.
Test NO. 3
(¢/m°) (%)
1 2.146 8.76
2 2.136 8.82
Aaverage 2.141 8.83
15797 4.3 LLammsmamiwmaaUmiumé’mﬁuqﬂ%'wﬁm D
4.n"15Mndavu C.B.R.
C.B.R. (soak) Swell
Test NO.
(%) (%)
1 05 9.002
2 7.632 9.732
average 7.494 9.367

d -
A19NY 4.4 UgnNsHan1snedeyu C.B.R. 9ila D

4.3.2 fugnisuila E

1. MIVASHDUIUINAALUDIAY

Sieves Sieves | Weigh | Weight Weight of | Cumulativ | Cumulativ | Percent
NO. Opening | tof | of Sieves Soil e Retained | e Retained Finer
(mm) | Sieves | + Soil Retained (g) (%) (%)
(g) () ()
2 50 796 796 0.00 0.00 0.00 100.00
1 25.00 822.00 822.00 0.00 0.00 0.00 100.00
3/8" 9.50 528.00 528.00 0.00 0.00 0.00 100.00
10 2.00 689.00 | 2914.00 2225.00 2225.00 aa.s5 555
40 0.43 372.00 | 2087.00 1715.00 3940.00 788 21.2
200 0.08 515.00 1250.00 735.00 4675.00 93.5 6.5
PAN = 505.00 830.00 325.00 5000.00 100.00 0.00

M1519% 4.5 Ll,amﬂﬁnwma‘ummﬂas‘umLﬁmﬁuqﬂ%’wﬁﬂ E
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100.00

90.00 — .
80.00 "
7000 f——— -
60.00 —_—]
| | &
50.00 | §
— | £
4000 |- &
30.00 &
2000 |-
10.00 _— e
0.00 T T 7
100 10 1 0.1 0.01
Diameter (mm)
GJ 8 = o =
Jun 43 ﬂi')wuamﬂﬁnizma‘uummamauﬁmﬂuqnswum E
2. NN Atterberg Limit
39.00 -
: [
38.00 -
37.00 -
g o
£ 36.00
8 | =
O 3500 - AN
g i s
S 3400 — Pilra:
= | \\
33.00
l e
3200
31.00 — — — - ——
10 100

Plastic Limit = 14.31 %

NO. Of blows,N

=J ' - . . . a s =
JUN 4.4 uamsnismen Liquid Limit VDIAUGNIIVUA E

Liguid Limit = 36.20 % Plastic Index = 21.89 %
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3.115MABUNMITUABARY Compaction Type E

Test NO. M.D.D. O.M.C.
(g/m?) (%)

1 2.120 9.000

2 2.186 9.100
average 2,153 9.050
151971 4.6 WAAININANITVIAGBUNISUASARUN SIile E

4.n13veadau C.B.R.

- Nb. C.B.R. (soak) Swell
(%) (%)

1 10.671 10.987

2 11.005 11.129

| average 10.838 11.058

4.4 Naﬂ‘ﬁ‘VIﬂﬁaUﬂﬂJﬁﬂJUﬁﬂaﬁﬂuaﬂiﬂ?fﬂﬂ D uag E NﬁﬂJﬂUﬁ»ﬂiUﬂﬁ\iLWﬁﬂ‘UUﬂ

P3N 4.7 hEMINIINANTVIAdaU C.B.R. lim E

LF Slag Lwamamsﬂmwmm GEY

4.4.1. managaunmautAvasiugnievila D HeEunznIURgunanYiia LF Slag.

LYsuuauduiivunzay (Optimum Moisture Content)

Soil O.M.C. (%)
D 8.605
D+LF 5% 8.290
D+LF 7% 8.375
D+LF 10% 7.690

A399 4.8 WARIAIAI LT LTI

gANlONAL LF Slag Mesiausisingg fufiugnisuda D




ANNENTHE521319 O.M.C. il %LF Slag

9.00 y=-0.1015x + 8.8468

= R?*=0.8698
S 850
J
=
¢ 8.00
@)
@
7.50
0 7 4 6 8 10 12
% LF Slag

a‘ s s & 1 < -ﬁv d' @ d‘ (3 &£ 1
UM 4.5 naANUENTUESENIN YSumanuduivangaudu LF Slag AUasiFunmngg
Yos5ugnIailn D

2.AMURUIMUBLIGEIER (Maximum Dry Density)

Soil M.D.D. (g/m?)
D - -
D+LF 5% 2/132
D+LF 7% 2.153
D+LF 10% 2.176

o 1 v o o € @ £ 1 a as oy
A9 4.9 ATNUARIANURUINUULALLDNEY LF Slag ‘VILUB?L‘UUWM’]\‘]‘]?J@QWUQH‘N’UUW D

ANNENHE52%19 M.D.D. iU %LF Slag

2.20
£ o
~ 216
a y =0.0039x + 2.1276
= e]
—_ R?=0.6649
0 1 2 3 4 5 6 7 8 9 10 11

% LF Slag

< YY) ' | v ) P ¢ €1
UM 4.6 nswAMuduRUSTEMIg AUNUILUULISEaERARU LF Slag Mesidudaneg veq

a s

Augnsviln D
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3.n15U74A7 (Swell)

Soil Swell (%)
D 9.367
D+LF 5% 2.534
D+LF 7% 2.090
D+LF 10% 1.415

q} I @ ] = g 1 = s
ANINN 4.10 MTINUARIAINITUINAULDNEY LF Slag Aesidusisnnvosiiugni

Y¥im D

Swell (%)

et . or o L] s
ANTUANNUEILH 149 Swell NU %LF Slag

8.00
y'=-0.5056x + 5.8825

6.00 @ \
R2=0.9112

4.00
2.00
d
0.00
0 2 4 6 8 10 12

% LF Slag

-:‘ o s L3 1 o/ o A L3 1 = ot =
IUn 4.7 NIANUANRUEIEWINNTYUAIN LF Slag Masidusinngg VBIAUGNINTUA D

4. California Bearing Ratio

_— C.B.R. (soak)
oi
(%)

D 7.494
D+LF 5% 57.947
D+LF 7% 83.370
D+LF 10% 99.483

o{ U éj :J £ 1 = o/ o
A13719 4.11 M5 1UaER9AC.B.R.WpNAL LF Slag wLﬂa'ﬁ‘lﬁummmaqmugﬂiwum D
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ANNANWHEIZ¥I19 CBR 11 %LF Slag

120
100
30
60
40
20

0

y =9.4963x + 9,8097

C.B.R. (%)

R*=10.9826

% LF Slag

d' s o/ 1 o A (3 L a e ]
JUN 4.8 nsmimuduiussening CBR AU LF Slag idasidusisnag UYBINUGNTIVUA D

N3 Aufinauas LF Slag 95l CBR. suaunis Y=0.4963X + 9.8097 Tag Y
= CBR , X = Wosiusnauvos LF Slag waza1nnsaw wounuaramnnisild C.8.R.whty
80% daifiuA1 CB.R wmﬂguﬁ’umaﬁﬁmm'smmmmgm wABINay LF Slag Uszanau 7.4%
ﬁaﬁuﬁugn%’wﬁm D msagnauans LF Slag aehstion 7.4% Litellden CBR. flawnsn
vhluldituduiiumndls samiuriiu D finauans LF Slag 7.4% uvnaay Atterberg limit

: a o
5.N13Aaa4 Atterberg Limit ¥@Au D INANE"T LF Slag 7%
o ] P~
AIBYIN 1

50.00

45.00 w4

“a

40.00 D,

35.00 ®

Water Content (%)

30.00

25.00

10 100
NO. Of blows (N)

gﬂﬁ{ 4.9 Ud@naN1IMIAT Liquid Limit UVBIAUGNITIVIA D finauans LF Slag 7% i1

Plastic Limit = 14.60 % Liquid Limit = 39.00 % Plastic Index = 24.40 %
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af

39.00

38.00 -

g N

< 3700

5 \\

£ 3600 By

S

5

S 3500

=
34.00 N

° \

33.00

10 100
NO. Of blows (N)

SU# 4.10 uansn1smen Liquid Limit vesiugnieiin D Ainduans LF Slag 7 % 7 2

Plastic Limit =18.15% Liquid Limit = 35.60% Plastic Index = 17.45%

4.4.2 uanUAvesiugnieila E waunzniusquvanedn LF Slag #aesne
duNaNFINY

LUSuuANuduImINZEY (Optimum Moisture Content)

Soil O.M.C. (%)
E 9.050
E+LF 5% 7.950
E+LF 10% 8.707
E+LF 12% 8.500

d 1 dl" A d d € 1 Lx = o -
MTWN 4.12 UaARIANUTUNMLIZaNLLDREN LF Slag mtla’%l%ummaﬂﬂumugﬂiwum E
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ANMTURUFIZHING O.M.C. iU %LF Slag

9.00
8.80
8.60
8.40
8.20 y=-0.0097x + 8.5713
8.00 °

7.80
0 1 2 3 4 5 6 7 8 9 10 11 12 13

O.M.C. (%)

R*=0.017

% LF Slag

UM 4.11 nswimnuduiussering Usinamaiuiiianzausu LF Slag Masidusiseg
DR ugnIYiln £

2.ANUAUMUBIASEIEA (Maximum Dry Density)

Soil M.D.D. (g/m?)
E 2.153
E+LF 5% 2,141
E+LF 10% 2.095
E+LF 12% 2,123

a‘ [ 2/ d‘ A & @ L - at o
A3 4.13 MITNUEAAIAIINAUILUNLAITBNEY LF Slag mﬂaiwummawmﬂuQﬂiawum E

AN UFIZHIN M.D.D. iUl %LF Slag

2.16
_ y =-0.0016x +2.1322
2 i
) . R2=0.2147
3 o
a 212
A
= [
2.08

% LF Slag

< o W £ ' ' 13 s o 4 J
FUN 4.12 namlanudniussendng amnuvuiwiuuisgedariu LF Slag Milesidudsineg vas

- s

AugnIsvile E
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3.A75U24A7 (Swell)

Soil Swell (%)
E 11.058
E+LF 5% 3.135
E+LF 7% 3.505
E+LF 10% 1.360

o ! s 2] = & £ 1 a ar <
AT 4.14 P5UARIAINITUINALlENE LF Slag Miesidudnnequasiugniaia E

o o d o
ANNAMNUEIZHIN Swell N %LF Slag

12.00
10.00
8.00
6.00
4.00
2.00

0.00
0 2 4 6 8 10 12 14

° y =-0.7101%+ 9.5571

R*=10.7889

Swell (%)

% LF Slag

é ar o & I v o = (3 1 - ot =
3UN 4.13 nsmiauduiussywInensguiaiy LF Slag Miivesidusisneg vesiugnssvin E

4. California Bearing Ratio

P, C.B.R. (soak)
(%)

E 10.838
E+LF 5% 53.985
E+LF 10% 72.653
E+LF 12% 103.685

4 i dl A:l L - g -
A13°199 4.15 A5 NUERAIAIC.B.R.LawaA LF Slag mﬂa'ﬂ%uwmaﬂ]duamuqﬂswum E



ANNTNWUETZHI19 CBR 11U %LF Slag

120
100
80
60
40
20
0

L]
y = 7.0644x + [2.605

C.B.R (%0)

R?>=0,9576

0 2 g 4 5 6

~J
oc
o
b2
)
£

% LF Slag

4 s & | o d' £ U = s =
JUN 4.14 nsmimufuiudsewine CBR.A LF Slag Miivesidudaneg veshugniwia £

1NNIM Fuiinanans LF Slag a¢l¥en CBR. suaunts Y=7.0644 + 12.605 lng Y
= CBR., X = Weiidwsinauves LF Slag uaza1nnsw wewnuaunnislild CBR. wihiu
80% dufiurr C.BR vosfuitumaiidasmsenusnsg i ssdosway LF Slag Usvana 9.5%
ﬁﬁ&ﬂﬁﬂ@ﬂ%&‘rjﬁﬂ E AISR8RaNaNs LF Slag aehatios 9.5% iielileen C.B.R. ianansasiluld
Duduitumald nnduiisu £ finauans LF Slag 9.5% wmadau Atterberg limit

5. 11IMARBY Atterberg Limit Y09y E finausns LF Slag 9.5%

Y - |
AN 1

37.00

35.00 oS-

33.00 \

s
E \\
k3
g 31.00
S ]
{
2 29.00 \o—
=

27.00

25.00

10 100

NO. Of blows (N)

'gﬂfff 4.15 ugnINIsMIA1 Liquid Limit vesdugnssila E finawens LF Slag 9.5% 1

Plastic Limit =19.41 % Liquid Limit = 31.10 % Plastic Index = 11.69 %
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A298190 2

37.00

35.00

33.00

31.00

29.00

Water Content (%)

27.00

25.00

NO. Of blows (N)

100

31}17'1' 4.16 WanIN1IWIAN Liquid Limit vesRugniwile E finanans LF Slag 9.5% 7 2

Plastic Limit = 19.32 9%

Liquid Limit = 31.40 %

Plastic Index = 12.08 %
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unil 5
dyUnansAne

5.1 Unin

namsAnwnsUiuUssnunmaugnlasnisuaunzniunquvanatin EAF Slag uay
wai wa A v oa A4 qgva o o & o 2 O
LF Slag Liliguauififiouwniuiiungnielfidutagduitumalnsnsuanngniunqavdnits
dosvilamudnndmene q washluneaouguandimmumnuiuuigean wagvinis
- o ] al o i =l =l o
nAday C.B.R. Uy Soak Iemepsd@uiiuizay tazhuansadeuiilduneuiisuniu
MUAGNAINNINTIFILTBINTINIVAN Fldagunaliluhdasiely

5.2 aﬁﬂwaﬂﬂswﬂaaa

NNMIVINAUAMANTRYBAUNS AN EAF Augnitsuian D fugniwszion Efu
gn3sUszlan D wawiu LF Slag uasfiugnisUsvian E wauiu LF Slag ANseaTUNANIS

& as asl’ o e = o a dy o ar =
naaaulansil nMiasuuUasAELTATaRURNILARTUMRIRINKENRZN SuaRmaNYila

o

EAF wudn EAF lignsnsavilinuandfvesiugnieituldidenin EAF Slag fdunauaes

= s Y = |

CaO ey ﬁw‘fﬂﬁl,ﬁamauﬁ’umugmmmmmLﬂﬁauuﬂa@ﬂmauﬂ’ﬁlﬁﬁﬁu war 13
Lﬂﬁlauuﬂmamauﬁa’uaqﬁugﬂ%’aﬁLﬁmfuwﬁamﬂﬂNﬂumsn%’unqamﬁﬂ‘uﬁﬂ LF Slag wui1 LF
Slag amnsavihlinaiautiveshugnisdituld iflassndn LF Slag fdunanves CaO
Aoudnage Wenaniufugniauda Sohliinsasuuamuauanatu ntadadunisi
eadeanauunsaqundninldlifausslon] duiahumeseunuauiinunnsgu
vesnsuManlagrauiuAugnislszn D uaziiugniiseiny E uaganmsmadaunui
é’mwﬁauﬁmmsﬁméw%’uﬁuqn%ﬁﬂssmw D Wiy waw LF Slag 7.4 9% fiAnAnsmuiwiuuis
winfiu 2,14, CB.R. winiu 80%, PI whifu 20.92 v3eld@unis C.B.R. = 9.4962(%LF Slag) +
9.8101 lunsAuumaiiesnis uadnsduivazadmIuAugnT SN E Wiy
LF Slag 9.5 % fiAAnuvuiuduuiayiniu 2.12 , C.BR. winfiu 80% | Pl windu 21.89 vdeld
aun1s CB.R. = 7.3361(%LF Slag) + 9.8919 lumsduinmaiigesns uas  andilgvi
msiuduteyauTinumaniudsemalng Thdsiaunsondnumdnsuldussann 3 Susude
U FeUFunm Steelmaking Slag AAATUINNSEUINMSHARIMAN LTV 12 % vBs
Umaundn fefily 1 9 el Steelmaking Slag Useanau 30,000 fu Fsanusariun
Uiuugsnanmiugns Weldlununeatouunie Tnguavadauslé

dwiunafssuiisusiandunulunisieainetuiunesewinsfiungniufugn3si
- s = Qs ! = 1 LY
gnuulgalaeldneniungnivanuiin LF Slag ludnsndauivnngay aguldinamnsoansuyu
lununeashald snfedatunsdieatouuszozme 1 Alawns dreadieduiiuniedae
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Aumgnaziialddneyseanm 0.456 dwum widhldRulseian D wan LF Slag7.4% aeil
Aldinglunisneasnaviniu 0.118 duuwm wazdldRuuseinn E nauans LF Slag 9.4% av
falgaglunisneadravintu 0.116 duum

5.3 Ualauanu

Lidwailpilluinwdeduiiugniaszam A 8 uas C lnonaufunenSunqundn LF
Slag  ualrinseurquUssLMYRsAugnTaildlununeasnuauwimanLINATg LY
= € aaa o a ; % ] 1
NALNNNAN LardlATIEnU RS ifndunusnsdunasig 9

2\flosnnmgniunqundin LF Slag auaudRndendeiudiumd Taseinisuuusiels
egMaesRuuadafinauazniu  IfisvegnaMsUNsNiy  Adsldnanniunseanas
otnals

3.4NMvAaey C.B.R. Wyl Unsoak Midmsadunansng queddiu D uag £ iiveyinnig
AnTzmieuiisy

d.ehanldnuasslunisneasns amsiiuesidusians LF Slag wald wietostunis
\inALAaIRLAGaBY (Error)
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C.BR.
OM.C.
M.D.D.

PI

LL

PL

EAF Slag

LF Slag

AMANUIN N

s

Jeyanwal
California Bearing Ratio
Optimum Moisture Content
Maximum Dry Density
Plasticity Index
Liquid Limit
Plastic Limit
RENIUAINAIDITALNTN

AENUNAUMANIINIAIGUIIWAN (Ladle Furnace Slag)
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AMARNUIN U
NanN1IIndau

1.1 NSNARBUIUINARTUBIAUGNTY

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 -329 - 8333
SIEVE ANALYSIS
Project : Wanmdaaugnia Test NO. : 1
Location : = Date of Request : -
Sample Description ; a‘unn;-l D Date of Testing : 15/8/2561
Testby :
Tray NO, 1
Weight of tray g 246
Weight of tray + Dry soil g 5069.00
Weight of Dry soil g 4823.00
Sieves Standard American Standard
Sieves NO. Sieves Opening | Weight of Sieves ,g | Weight of Sieves + ‘Weight of Soil Cumulative Cumulative Percent Finer
Jmm Soil g Retained ,g Retained ,g Retained % Y
b 50 796 79 0.00 0.00 0.00 100.00
" 25.00 822.00 #22.00 0.00 0.00 0.00 100.00
38" 9.50 528.00 1445.00 917.00 917.00 19.01 80.99
10 2,00 689.00 2579.00 1890.00 2807.00 58.20 41.80
40 0.43 372.00 1102.00 730.00 3537.00 73.34 26.66
200 0.08 515.00 1501.00 986.00 4523.00 93.78 6.22
PAN o 505.00 £05.00 300.00 4823.00 100.00 0.00
Grain Size Distribution Curve
100.00
90.00
80.00 i
70.00
60.00 |- ]
g
50.00 E
40.00 H
30.00
2000 |-
10.00
0.00 -
100 10 5 0.1 0.01
Diameter (mm)
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

SIEVE ANALYSIS

Diameter (mm)

Project : WianmasAugnia Test NO. : !
Location : - Date of Request : -
Sample Description : ﬁu{]ﬂi"\i B Date of Testing : 15/812561
Test by :
Tray NO. 1
Weight of tray g 246
‘Weight of tray + Dry soil g 5246.00
Weightof Drysoil g 5000.00
Sieves Standard American Standard
Sieves NO. Sieves Opening | Weight of Sieves g | Weight of Sieves + Weight of Soil Cunmlative Cumulative Percent Finer
,mm Soil ,g Retained ,g Retained ,g Retained ,% Yo
2" 50 796 796 0.00 0.00 0.00 100.00
1" 25.00 822.00 822.00 0.00 0.00 0.00 100.00
38" 9.50 528.00 528.00 0.00 0.00 0.00 100.00
10 2.00 689.00 2914.00 2225.00 2225.00 44.50 55.50
40 043 372.00 2087.00 1715.00 3940.00 78.80 21.20
200 0.08 515.00 1250.00 735.00 4675.00 93.50 6.50
PAN 3 505.00 830.00 325.00 5000.00 100.00 0.00
Grain Size Distribution Curve
100.00
90,00
80.00
70.00
60.00 E
50.00 %-
&
40.00 a
30.00
20.00
10.00
0.00
100 10 0.1 0.01
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.2 N13NAdaU Atterberg Limit

¥.2.1 MINAGDY Atterberg Limit Augn3auszian D

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

LIQUID AND PLASTIC LIMITS

Project : WAt aAngnis Req. No: 1
Location : - Date of Request : -
Sample From : - Date of Testing : 792561
Sample Description :  fugnia D Test By: g sl suiue
PLASTIC LIMIT TEST:
TRAL NO. 1 2 3 4 5
CANNO. 4 A-2-13 M-62
WET SOIL +CAN ¢ 46.46 2322 3291
DRY SOIL + CAN 8 44.75 21.95 31.34
WT. OF CAN 8 33,99 13.94 21.58
WT.OFDRY SOIL ¢ 10.76 8.01 9.76
WT. OF WATER £ 1.71 1.27 1.57
% WATTER CONTENT 15.89 15.86 16,09
AVERAGE 15.94
LIQUID LIMIT TEST:
Determination NO. 1 2 3 4 5 6
NO. OF BLOWS N 36 25 21 10 66
CAN NO. M-41 M-239 M-175 M-240 M-118
WET SOIL + CAN g 23.94 30.74 31.07 2578 24.66
DRY SOIL +CAN g 21.72 27.98 28.85 23,07 2228
WT. OF CAN 8 1441 19.15 224] 15.95 14.59
WT OF WATER 8 222 2.76 222 2.71 238
WT.OF DRY SOIL ¢ 731 8.83 6.44 7.12 7.69
% WATER CONTENT 3037 31.26 3447 18,06 30.95
39.00 —— ~ — ~r - -
. | T T ] N
37.00 - 4— - I .
35.00 -
=
o
£ 33.00 —1
&)
5 3100 !
z I
= 2900
PLASTIC LIMIT = 15.94
27.00 =
LIQUIDLIMIT = 33.20
25.00
" 5% 4 PLASTIC INDEX = 17.26

NO. Of blows,N

i




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT'§ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

LIQUID AND PLASTIC LIMITS

Project : Viannmaaauanss Riij, No: 2
Location : - Date of Request : -
Sample From : - Date of Testing : 7/9/2561
Sample Description:  AugnsiD Test By wiiung aigna st
PLASTIC LIMIT TEST:
TRAL NO. 1 2 3 4 5
CANNO. M-61 M-26 M-28
WET SOIL + CAN ¢ 29.94 31,75 25.65
DRY SOIL + CAN L 27.28 29.42 23.88
WT. OF CAN i 13.47 15.83 14.07
WT.OF DRY SOIL ¢ 13.81 13.59 9.81
WT. OF WATER £ 2.66 233 1.77
% WATTER CONTENT 19.26 17,14 18.04
AVERAGE 18.15
LIQUID LIMIT TEST:

Determination NO. 1 2 3 4 5 6
NO. OF BLOWS N 4 35 27 21 15 16
CANNO. M-05 M-249 M-172 CV-58 M-25 G-20
WET SOIL + CAN g 20.16 21.70 20.58 20.64 21.38 19.68
DRY SOIL + CAN 8 18.61 19.99 19.02 19.31 19.55 18.14
WT. OF CAN 8 14.04 14.90 14.60 15.61 14.70 14.07
WT OF WATER B 1.55 1.71 1.56 133 1.83 1.54
WT.OFDRY SOIL ¢ 457 5.00 442 3,70 485 107
o WATER CONTENT 33.92 33.60 35.29 35.95 3773 37.84

Water Content

39.00

38.00

37.00

36.00

35.00

34.00

33.00

NO, Of blows N

PLASTIC INDEX

i ‘ PLASTIC LIMIT

LIQUID LIMIT

18.15

35.60

17.45
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¥.2.2 NMIAEY Atterberg Limit Augniauszian D + 7.4%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 -329 - 8333

LIQUID AND PLASTIC LIMITS

Project : vi'oumﬁﬁ'qﬁugn%'q Req. No: 1

Location : - Date of Request : -

Sample From : - Date of Testing : 15/8/2561
Sample Description :  ANNII+7.4% LF Test By

PLASTIC LIMIT TEST:

TRAL NO. 1 2 3 4 5
CAN NO. M-16 M-03 M-05
WET SOIL+CAN g 2345 3047 25.56
DRY SOIL + CAN £ 2230 2825 24.15
WT. OF CAN 2 14.44 13.58 14.10
WT.OFDRY SOIL g 7.86 14.67 10.05
WT. OF WATER B 115 222 141
% WATTER CONTENT | 1463 15.13 14.03
AVERAGE 14.60
LIQUID LIMIT TEST:
Determination NO, 1 2 3 4 5 6
NO. OF BLOWS N 45 36 31 21 10
CANNO. CV-90 M-04 M-07 M-01 C-32
WETSOIL +CAN g 2245 20.06 16.27 19.67 2226
DRY SOIL + CAN N4 20.83 18,54 14.34 17.93 19.64
WT. OF CAN 2 16.04 14.18 9.22 13.75 14.02
WT OF WATER £ 1.62 1.52 193 4 € 1.74 2.62
WT.OFDRY SOIL g 479 4.36 5.12 4.18 562
% WATER CONTENT 33.82 34.86 37.70 41.63 46.62
5000 —— —y eyl T
| !
| !
45.00 w7 = i
= | |
2 40.00 i =
s j ]
o
2 3150 —1 = i
E | |
o 1 el PLASTIC LIMIT = 14.60
| l LIQUIDLIMIT = 39.00
25.00
PLASTIC INDEX = 2440

10 25 100
NO. Of blows,N




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' $ INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

LIQUID AND PLASTIC LIMITS

NO. Of blows,N

Project : innmdaaugni Req. No: 3
Location : . Date of Request : -
Sample From: - Date of Testing : 15/8/2561
Sample Description : ﬁ11gn§:+LFS 74% Test By
PLASTIC LIMIT TEST:
TRALNO. 1 2 3 4 5
CANNO. M-61 M-26 M-28
WETSOIL+ CAN ¢ 2994 31.75 25.65
DRY SOIL + CAN £ 27.28 29.42 2388
WT. OF CAN £ 13.47 15.83 14.07
WT.OF DRY SOIL g 13.81 13.59 981
WT. OF WATER £ 2.66 233 177
% WATTER CONTENT 19.26 17.14 18.04
AVERAGE 18.15
LIQUID LIMIT TEST;:
Determination NO. 1 o 3 4 5 6
NO. OF BLOWS N 48 35 27 21 15 16
CAN NO. M-05 M-249 M-172 CV-58 M-25 G-20
WETSOIL + CAN ¢ 20.16 21.70 20.58 20.64 2138 19.68
DRY SOIL +CAN g 18.61 19.99 19.02 19.31 19.55 18.14
WT. OF CAN £ 14.04 14.90 14.60 1561 14.70 14.07
WT OF WATER & 1.55 1.71 1.56 1.33 1.83 1.54
WT.OFDRY SOIL ¢ 457 5.09 4.42 3.70 4.85 4.07
o WATER CONTENT 33.92 33.60 35.29 3595 37.73 37.84
3900 — i .!_‘
b A
3800 —— L Nl
\Z50)
R — 2 U
2 P hale
= ; i
© 3600 e e
b ‘ [
o | {
Z 3500 - T ‘
A PLASTICLIMIT = 18.15
3400 | -L—Ai—]ﬂ
| [ LIQUID LIMIT = 35.60
33.00 b=
i i - PLASTIC INDEX = 1745
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.2.2 N3NAEBY Atterberg Limit Augnieuszinv E

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

LIQUID AND PLASTIC LIMITS

Project : Yiannmasaugni Req. No : 1
Location : - Date of Request : -
Sample From : - Date of Testing : 251312562
Sample Description : ~ AugnTa E +LFS 9.5% Test By
PLASTIC LIMIT TEST:
TRAL NO. 1 2 A 4 5

CAN NO. M-51 M-06 M-27

WET SOIL + CAN £ 31.76 2942 31.70

DRY SOIL + CAN g 29.71 27.13 28,88

WT. OF CAN £ 19.28 14.85 14.72

WT.OFDRY SOIL ¢ 10.43 12.28 14.16

WT. OF WATER r 2.05 229 282

% WATTER CONTENT 19.65 18.65 19.92

AVERAGE 19.41

LIQUID LIMIT TEST:

Determination NO. 1 2 3 4 5 6
NO. OF BLOWS N 36 32 b3 21 12
CAN NO. M-07 S-18 CV-90 M-257 1-02
WET SOIL +CAN ¢ 15.80 28,04 21.98 20.65 2147
DRY SOIL + CAN 8 14.32 26.81 20.56 19.12 19.32
WT. OF CAN £ 9.22 22.65 16.03 1441 13.28
WT OF WATER o 1.48 123 142 1.53 2.15
WT.OFDRY SOIL g 5.10 416 453 471 6.04
% WATER CONTENT 29.02 29.57 31.35 3248 35.60
37.00 - | T 2 [ i i =
| | | |
35.00 \ | | | | =
\ 1 ‘ ! 1
2 3300 — - ‘ ‘ [
o |
= | | |
o |
© 3100 - e 1 = ———— ’ S
5 f ||
3 . B ==, o
= 2900 1 ‘ | =1
‘ || PLASTICLIMIT = 19.41
27.00 = . — ¢ | il
2 I I
! | ‘ ||| LIQUIDLIMIT = 3110
2500 I ! L]
i 5 100 PLASTIC INDEX = 11.69

NO. Of blows.N
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

LIQUID AND PLASTIC LIMITS

10

NO. Of blows.N

Project ; Wannddaiangnsa Req. No: 2
Location : Date of Request :
Sample From : - Date of Testing : 25/3/2562
Sample Description : ~ AUQNT1 E<LFS 9.5% Test By
PLASTIC LIMIT TEST:
TRAL NO. 1 2 3 4 5
CAN NO. CV-78 NME-5 M-102
WET SOIL + CAN g 28.37 23.40 21.30
DRY SOIL + CAN 8 25.80 21.98 20.04
WT. OF CAN 8 13.50 14.10 13.42
WT. OF DRY SOIL .2 12.30 7.88 6.62
WT. OF WATER £ 2.57 142 1.26
% WATTER CONTENT 20.89 18.02 19.03
AVERAGE 19.32
LIQUID LIMIT TEST:
Determination NO. 1 2 3 4 5 6
NO. OF BLOWS N 51 26 24 21 17
CAN NO. 5-2 M-234 0 36 M-05
WET SOIL + CAN -~ g 19.43 20.14 18.47 2039 21.85
DRY SOIL + CAN £ 18.02 19.04 17.45 19.10 20.01
WT. OF CAN 2 13.12 15.23 14.03 15.16 14.79
WT OF WATER 8 141 1.10 1.02 129 1.84
WT.OF DRY SOIL ¢ 4.90 381 342 3.94 5.22
% WATER CONTENT 28.78 28.87 29.82 32.74 35.25
T —— T -t T 5 |~ 7
| |
I} { |
3500 — . |
= 3300 —_—— =
a
5
O 3100 .
B
o
= 2900
PLASTICLIMIT = 19.32
27.00 —
LIQUID LIMIT = 31.40
25.00
PLASTIC INDEX = 12.08
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9.3 AISNAFIUNISUADARU

9.3.1 MINAFBUNITUADARY Augnss

DEPARTMENT OF CIVIL ENGINEERING
4 FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : LCTTRLR R TR Req. No : 1

Location : ™ Date of Request : -

Sample From: Compaction Date of Testing : 16/8/2561

Sample Description : aut‘}ﬂ‘g’q Type of Testing Modified Protor
Mold Volume : 2135.04 cm’
Mold Weight : 2,768 gm.

DENSITY

Determination No. 1 2 3 4 5

Weight mold + compacted soil g 7,587 7,757 8,009 8,091 8,068

Weight mold g 2,768 2,768 2,768 2,768 2,768

Weight compacted soil g 4,819 4,989 5,241 5,323 5,300

Wet density glce 2.26 2.34 245 2.49 2.48

Dry density, Gd g/ce 2.20 2.24 2.32 33 2.28

WATER CONTENT

Determination No. 7 1 2 3 4 5
Container No. CVv-32 A-6 168 J-02 M-204
Weight of container + Wet soil g 76.61 85.02 117.09 54,73 80.70
Weight of container + Dry soil g Tl 82.12 111.86 52.04 75.30
Weight of water , Ww g 1.49 2.90 523 2.69 5.40
Weight ofcontainer g 18.08 14.08 19.53 13:22 13.82
Weight of dry soil , Ws 2. 57.04 68.04 92.33 38.82 61.48
Percentage of water content , w Y% 261 4.26 5.66 6.93 8.78

Maximum Dry Density = y2.323 glee

Optimum Moisture Content=  6.50 %
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~ DEPARTMENT OF CIVIL ENGINEERING
23] FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM DG698)
Project : Wanmaaugns Req. No : 1
r
Location : - Date of Request : -
r
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : ﬁ‘ufyﬁd Type of Testing Modified Protor
2.36 - ! ‘
’ ]
: ‘
2.34 -
LN S ES
/ '
232 5 x
Ll
/ 1
2.30 T
i 1
) ] s
] I
D 228 4 ;
2 I
‘@
g : :
a 226 1
1
E .
B ]
2.24 ‘ y .
1
A T
222 :
1
1
2.20 212 T
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0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Water Content %
Maximum Dry Density = 2,328 glee
Optimum Moisture Content= 6.50 %
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DEPARTMENT OF CIVIL ENGINEERING

‘ _ FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wanmasaugnia Req. No: 2
Location : B Date of Request : =
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : augﬂ;‘l Type of Testing Modified Protor
Mold Volume : 2114.11 cm'
Mold Weight : 2,651 am.
DENSITY
Determination No. 1 Z 3 4 5
Weight mold + compacted soil z. 7,438 912 7,957 8,128 7,991
Weight mold g2 2,651 2,651 2,651 2,651 2,651
Weight compacted soil g 4,787 5,061 5,306 5,477 5,340
Wet density glec 226 2.39 2.5 259 2,53
Dry density, Gd glce 221 230 2.40 241 2.32
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. M-112 M-41 M-49 M-240 A-3
Weight of container + Wet soil g. 88.08 62.32 74.11 61.76 89.40
Weight of container + Dry soil g 86.21 60.49 71.65 58.44 83.68
Weight of water , Ww g 1.87 1.83 2.46 332 5.72
Weight of container g 14.33 14.01 20.10 13.25 19.27
Weight ofdry soil, Ws g 71.88 46.48 51.55 45.19 64.41
Percentage of water content , w % 2.60 3.94 4.77 7435 8.88
Maximum Dry Density = 2.440 glee
Optimum Moisture Content = 6.60 %o
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DEPARTMENT OF CIVIL ENGINEERING
5] FACULTY OF ENGINEERING, KING MONGKUT' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : WanNmaAugnsa Req. No: 2
r
Location : “ Date of Request : -
4
Sample From: Compaction Date of Testing : 16/8/2561
L4
Sample Description : @mgnﬁ"& Type of Testing Modified Protor
r
245 e SEK
T T T el b I
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2.20
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1
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Water Content %
Maximum Dry Density - 2.440 glce
Optimum Moisture Content= 6.60 %
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DEPARTMENT OF CIVIL ENGINEERING
A FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
| LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : ﬁ’mmﬁﬁaﬁugﬂ%ﬁ Req. No : 3
Location : Date of Request :
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : augﬂ‘:fﬂ Type of Testing Modified Protor
Mold Volume : 2114.11 em’
Mold Weight : 2,651 gm.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,623 7813 8,158 8,041 =
Weight mold g 2,651 2,651 2,651 2,651
Weight compacted soil g. 4,872 3,162 5,507 5,390 =
Wet density glce 2.30 2.44 2.60 2.55 =
Dry density, Gd g/cc 2.24 2.38 2.44 2:35 -
WATER CONTENT
Determination No. 1 2 3 4 5
Container No., A-4 A-2 A-1 A-7 -
Weight of container + Wet soil g 53.56 64.74 9533 107.27 -
Weight of container + Dry soil g 52.44 62.96 90.98 100.72 g
Weight of water, Ww g 1.12 1.78 4.35 6.55 -
Weight of container g 14.64 17.91 24.65 24.45 -
Weight of dry soil , Ws g 37.80 45.05 66.33 76.27 -
Percentage of water content , w % 2.96 395 6.56 8.59 -
Maximum Dry Density = 2445  glec
Optimum Moisture Content = " 6.60 %
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DEPARTMENT OF CIVIL ENGINEERING
g2 FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Wannmdaaugnsa Req. No: 3
r
Location : - Date of Request : -
r
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : augﬂ‘?\i Type of Testing Modified Protor
24 T
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0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Water Content %
Maximum Dry Density = 2.445 gice
Optimum Moisture Content= 6.60 %

.3.2 MINAFIUNISUADAAY AUGNTI+EAF Slag 10%
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{ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

DEPARTMENT OF CIVIL ENGINEERING

COMPACTION TEST

(Refer to ASTM D698)

Project : WA IMAANgNT S Req. No: |
Location : . Date of Request : =
Sample From: Lab 5 Compaction Date of Testing : 22/8/2018
Sample Description : augﬂ;"dﬂﬂ% EAF slag NO.1 Type of Testing Modify
Mold Volume : " 21220 cm’
Mold Weight : 2,672 gm.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g. 7,523 7,876 8,067 8,132 8,021
Weight mold g 2,672 24652 2,672 2,672 2,672
Weight compacted soil g. 4,851 5,204 5,395 5,460 5,349
Wet density g/cc 228 2.44 2.53 2.56 2.51
Dry density, Gd glcc Rl 2.30 2.34 233 227
WATER CONTENT
Determination No. 1 2 3 - 5
Container No. M-240 A-6 M-204 M-112 1-02
Weight of container + Wet soil g 120.40 118.26 124.07 82.00 114.57
Weight of container + Dry soil g. 115.55 112.12 115.72 75.93 104.74
Weight of water, Ww g 4.85 6.14 835 6.07 9.83
Weight ofcontainer g 13.23 14.09 13.83 14.37 13.18
Weight ofdry soil, Ws g 102.32 98.03 101.89 61.56 91.56
Percentage of water content , w % 4.74 6.26 8.20 9.86 10.74
Maximum Dry Density = 2.342 glee
Optimum Moisture Content = 8.49 %
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DEPARTMENT OF CIVIL ENGINEERING

% ) FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
gr 3 i

LYy LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Wannmasaugns Req. No : 1
4
Location : - Date of Request : -
r
Sample From: Lab 5 Compaction Date of Testing : 22/8/2018
Sample Description : ﬁuQﬂ';"«iHO% EAF slag NO.1 Type of Testing Modify
|
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Water Content %
Maxinum Dry Density = 2342 g/ce
Optimum Moisture Content = 8.49 Yo
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DEPARTMENT OF CIVIL ENGINEERING

2281 FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D695)

Project : WalMasAugNia Req. No:
Location : - Date of Request :
Sample From: Lab 5 Compaction Date of Testing : 22/8/2018
Sample Description : ﬁ"LJQﬂ‘S"Q+10%EAF slagNO.2 Type of Testing Modify
Mold Volume : " 139,04 em’
Mold Weight : 2,783 gm.
DENSITY
Determination No. 1 g 3 4
Weight mold + compacted soil g 7,759 8,127 8,256 8,170
Weight mold g 2,783 2,783 2,783 2,783
Weight compacted soil g 4,976 5,344 5473 5,387
Wet density glce 233 2.50 2.56 252
Dry density, Gd glce 221 Pims ) 235 228
WATER CONTENT
Determination No. 1 2 3 4
Container No. M-41 A-3 M-23 M-20
Weight of container + Wet soil g 91.47 136.86 88.85 112.68
Weight of container + Dry soil g 87.72 128.62 82.94 103.85
Weight of water, Ww g 3,75 8.24 591 8.83
Weight ofcontainer g 13.98 19.26 14.61 17.89
Weight ofdry soil , Ws g 73.74 109.36 68.33 85.96
Percentage of water content, w % 5.09 7.53 8.65 10.27
Maximum Dry Density = 2.356 glee
Optimum Moisture Content= 8.30 %
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : ﬁ'wmﬁﬁdaugﬂ%‘d Req. No : 2
r
Location : . Date of Request : -
r
Sample From: Lab 5 Compaction Date of Testing : 22/8/2018
Sample Description : auQﬂ§d+IO%EAF slagNO.2 Type of Testing Modify
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Maximum Dry Density =

2.356 glee

Optimum Moisture Content=

8.30 Yo
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.3.3 NMsnAdaUNTUADAAY Augnievda D

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION

TEST

(Refer to ASTM D698)

Project : WA IMaIAugnsa Req. No : Augnia NO.1
Location : = Date of Request : =
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : ﬁugﬂi”a Type of Testing Modified Protor
Mold Volume : "\2142.66 cm’
Mold Weight : 2,673 gm.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,090 7,195 7,386 7,641 7,529
4 4 4 4
Weight mold g 2,673 2,673 2,673 2,673 2,673
Weight compacted soil z 4,417 4,522 4,713 4,968 4,856
Wet density glce 2.06 2.11 2.20 232 227
Dry density, Gd glec 2.00 2.01 2.07 g 1 2.06
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. NME 12 | NME13 | NME 14 | NME 15 | NME 16
Weight of container + Wet soil a. 141.48 160.15 148.18 190.78 156.34
Weight of container + Dry soil g 137.57 153.32 140.14 177.64 143.17
Weight of water , Ww g 3.91 6.83 8.04 13.14 13.17
Weight ofcontainer g 14.82 13707 13.53 14.09 14.01
Weight of dry soil , Ws g 122,75 139.55 126.61 163.55 129.16
Percentage of water content , w % 3.19 4.89 6.35 8.03 10.20
Maximum Dry Density = 2.146 glee
Optimum Moisture Content = 8.41 Yo
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D696)
Project : WAnMaIAUgnIa Req. No : AUQNIINO.I
Location : - Date of Request :
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : ﬁuqﬂf"ﬁ Type of Testing Modified Protor
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Water Content %
Maximum Dry Density = 2.146 glee
Optimum Moisture Content= 8.41 %
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DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

4 FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

COMPACTION TEST

Location : -

Sample Description : augﬂﬁfﬂ D

Sample From: Compaction

(Refer to ASTM D698)

Project : Uimljagunimaugnis Req. No :

Date of Request :
Date of Testing :
Type of Testing

Mold Volume :

NO.2

16/8/2561

Modified Protor

2142.66

cm

Mold Weight : 2,673 gm
DENSITY
Determination No, 1 2, ) 4 5
Weight mold + compacted soil g 7,081 7,187 7,373 7,628 7.517
Weight mold g 2,673 2,673 2,673 2,673 2,673
Weight compacted soil g 4,408 4514 4,700 4,955 4,844
Wet density gl/ce 2.06 2.11 2.19 24l 2.26
Dry density, Gd g/ce 1.99 2.00 2.06 2.14 2.04
WATER CONTENT
Determination No. 1 2 3 L 5
Container No. NME 6 NME 7 NME 8 NME 10 | NME 11
Weight of container + Wet soil g. 136.48 155.05 143.18 185.75 151.22
Weight of container + Dry soil g 132.77 148.12 135.14 172.61 138.07
Weight of water , Ww g 3.7 6.93 8.04 13.14 13:15
Weight ofcontainer g 14.82 13.77 13653 14.09 14.01
Weight of dry soil , Ws g 117.95 134.35 121.61 158.52 124.06
Percentage of water content , w % 0 i 5.16 6.61 8.29 10.60

Maximum Dry Density =

Optimum Moisture Content=

L1S




SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : ﬂ%’uﬂ‘;mmmwﬁugﬂ?ﬂ Req. No : NO.2
r
Location : = Date of Request : -
r
Sample From: Compaction Date of Testing : 16/8/2561
Sample Description : augﬂﬁvd D Type of Testing Modified Protor
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Maximum Dry Density = 2,136 glee

Optimum Moisture Content = 8.80 %
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2.3.4 NMINAFIUNTUAAAY Augn3eviln D+LF Slag 5%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wanmaaaugnss Req. No : AugniaNo.1
Location : = Date of Request : -
Sample From: Compaction Date of Testing : 16/1/2562
Sample Description:  D+5% LF Type of Testing Modified Protor
Mold Volume : " 213286 om’
Mold Weight : 2,724 em.
DENSITY
Determination No. 1 . 3 4 5
Weight mold + compacted soil g 7,190 7,386 7,625 7,653 7.515
Weight mold g. 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g 4,466 4,662 4,901 4,929 4,791
Wet density g/ce 2.09 2.19 2.30 2.31 2.25
Dry density, Gd gl/cc 2.03 207 2.13 212 2.00

WATER CONTENT

Determination No. 1 2 3 -4 5
Container No. CV-72 P4 M-112 M-27 M-25
Weight of container + Wet soil g. 165.70 120.45 156.95 156.57 21757
Weight of container + Dry soil g 160.83 114.91 146.30 144.56 195,97
Weight of water , Ww g 4.87 5.54 10.65 12.01 21.40
Weight of container g 17.30 18.65 14.36 14.72 18.79
Weight ofdry soil , Ws g. 143,53 96.26 131.94 129.84 177.18
Percentage of water content, w % 3.39 5.76 8.07 9.25 12.08

Maximum Dry Density = 2.127 glee

Optimum Moisture Content = 8.38 %o
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SCHOOL OF CIVIL ENGINEERING
18} 3} FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wannmasaugns Req.No: AugniaNo.1
r
Location : . Date of Request : -
r
Sample From : Compaction Date of Testing : 16/1/2562
Sample Description:  D+5%LF Type of Testing Modified Protor
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Maximum Dry Density = 2127 glee

Optimum Moisture Content = 8.38 %o
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DEPARTMENT OF CIVIL ENGINEERING

£\ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
| LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

Project : WaAaaaugns
Location : =
Sample From: Compaction

Sample Description:  D+5% LF

(Refer o ASTM D698)

Req. No :
Date of Request :
Date of Testing :

Type of Testing

AUgNTI NO.2

16/1/2562

Modified Protor

Mold Volume : " 2132.86 cm’
Mold Weight : 2,724 gm.

DENSITY
Determination No. 1 2 ; 4 5
Weight mold + compacted soil g 7,178 7,254 7,571 7,665 7.570
Weight mold 8. 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g. 4,454 4,530 4,847 4,941 4,846
Wet density g/ce 2.09 2 227 232 227
Dry density, Gd glee 2.02 2403 4% 292 2l 2 2.05
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. S-18 M-175 M-111 NMES5 M-46
Weight of container + Wet soil g 245.56 146.79 141.52 149.04 176.59
Weight of container + Dry soil g 238.21 140.66 133.30 137.59 160.91
Weight of water , Ww 2. 7.35 6.13 8.22 11.45 15.68
Weight ofcontainer g 22.41 13.23 18.65 14.08 13.52
Weight of dry soil , Ws g 215.80 127.43 114.65 123.51 147.39
Percentage of water content , w Yo 3.41 4.81 7.17 9.27 10.64

Maximum Dry Density = 2.136 glee

Optimum Moisture Content= 8.20 %
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_ DEPARTMENT OF CIVIL ENGINEERING
>3) FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Wannmaadugnia Req. No : AugniiNO.2
r
Location : o Date of Request : -
Sample From: Compaction Date of Testing : 16/1/2562
Sample Description:  D+5% LF Type of Testing Modified Protor
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Maximum Dry Density 2.136 glee

Optimum Moisture Content= 8.20 %

120



2.3.5 NMINAFBUNITUABAAN AugnTevila D+LF Slag 7%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WaMaIdugnia Req. No : Augnia NO.1
Location : = Date of Request : -
Sample From: Compaction Date of Testing : 25/1/2562
Sample Description:  D+7% LF Type of Testing Modified Protor
Mold Volume : " 213286 em’
Mold Weight : 2,724 am.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,133 7,206 7,338 7,601 7,657
4 4 4 4 r
Weight mold g 2,724 2,724 2,724 2,724 2,724
4 4 4 4 F
Weight compacted soil g 4,413 4,482 4,614 4877 4,933
¥ r b b b
Wet density g/cc 2.07 2.10 2.16 2.29 231
Dry density, Gd g/cc 2,02 202 | 2.06 2,13 2.2
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. A-1 NME12 M-236 CV-56 D6
Weight of container + Wet soil g 127.29 133.19 152.82 159.10 175.60
Weight of container + Dry soil g 124.84 128.65 145.81 149.34 161.98
Weight of water , Ww g 2.45 4.54 0] 9.76 13.62
Weight ofcontainer 8 15:59 13.72 12.58 14.06 14.89
Weight ofdry soil , Ws g 109.25 114.93 13323 135.28 147.09
Percentage of water content , w % 224 3.95 5.26 7.21 9.26
Maximum Dry Density = r2.151 glee
Optimum Moisture Content = 2 8.20 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : Wannmadugns Req. No: AUgNIINO.1
r
Location : 2 Date of Request :
|4
Sample From: Compaction Date of Testing : 25/1/2562
Sample Description:  D+7% LF Type of Testing Modified Protor
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Maximum Dry Density = 2.151 glee
Optimum Moisture Content = 8.20 %o
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DEPARTMENT OF CIVIL ENGINEERING
..: FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
- LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM DG698)

Project : i masEugni Req. No: AugniaNo.2
Location : = Date of Request : =
Sample From: Compaction Date of Testing : 25/1/2562
Sample Description : D+7% LF Type of Testing Modified Protor
Mold Volume : " 213286 cm’
Mold Weight : 2,724 am.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,157 7,239 7.395 7,644 7,544
Weight mold 2. 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g. 4,433 4,515 4,671 4,920 4,820
Wet density g/cc 2.08 2.12 2.19 2.31 2.26
Dry density, Gd g/ce 2.02 2.03 2.07 2.14 2.03

WATER CONTENT

Determination No. 1 2 3 4 )
Container No. V A-1 NME12 M-236 CV-56 D6
Weight of container + Wet soil g. 165.33 200.36 151.78 166.16 175.54
Weight of container + Dry soil g 161.22 192.80 144.45 155.40 159.44
Weight of water , Ww 2. 4.11 7.56 7F.33 10.76 16.10
Weight ofcontainer 2. 14.58 18.96 18.37 15.42 13.91
Weight of dry soil , Ws g. 146.64 173.84 126.08 139.98 145.53
Percentage of water content, w Yo 2.80 4.35 5.81 7.69 11.06

Maximum Dry Density = 2.154 g/

Optimum Moisture Content = 8.55 %o
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D696)

Project : WannmMaIaugnsa Req. No : AUPNTINO.2
r
Location : - Date of Request : -
r
Sample From: Compaction Date of Testing : 25/1/2562
r
Sample Description:  D+7% LF Type of Testing Modified Protor
r
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Maximum Dry Density = 2.154 glee
Optimum Moisture Content = 8.55 %
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.3.6 MINAFIUNITUASARU AugnTevdia D+LF Slag  10%

DEPARTMENT OF CIVIL ENGINEERING

\ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : WannmMaaugni Req. No :

Location : =
Sample From: Compaction

Sample Description:  D+10% LF

Date of Request :
Date of Testing :

Type of Testing

AUPNTINO.1

22/8/2561

Modified Protor

Mold Volume : " 213877 em’
Mold Weight : 2,671 gm.

DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,164 7,382 7,539 7,621 7,527
Weight mold g 2,671 2,671 2,671 2,671 2,671
Weight compacted soil 2. 4,493 4,601 4,868 4.950 4,856
Wet density glce 2,10 2.18 2.28 2534 227
Dry density, Gd g/cc 2.04 2.07 2.16 212 2.06
WATER CONTENT
Determination No. 1 7 3 4 5
Container No. M-117 M-249 M-252 M-110 M-250
Weight of container + Wet soil g. 139.16 153.41 139.22 160.13 155.99
Weight of container + Dry soil g 185735 146.27 132.66 147.73 143.10
Weight of water , Ww g 3.81 7.14 6.56 12.40 12.89
Weight ofcontainer -3 14.01 14.86 14.10 14.79 13.83
Weight ofdry soil , Ws g. 121.34 131.41 118.56 132.94 129.27
Percentage of water content , w % 3.14 5.43 5.53 9.33 9.97

Maximum Dry Density = 2.171 glee

Optimum Moisture Content = 7.78 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : MaMasaL g3 Req. No: AUQNTINO.1
4
Location : > Date of Request : -
4
Sample From: Compaction Date of Testing : 22/8/2561
Sample Description :  D+10% LF Type of Testing Modified Protor
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Water Content %
Maximum Dry Density = 2.171 glee
Optimum Moisture Content= 1.78 %
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DEPARTMENT OF CIVIL ENGINEERING

v\ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : WAMAAUGNTI Req. No : AUQNTINO.2
Location : = Date of Request : o
Sample From: Compaction Date of Testing : 22/8/2561
Sample Description : D+10% LF Type of Testing Modified Protor
Mold Volume : " 215109 em’
Mold Weight : 2,724 gm.
DENSITY
Determination No. 1 2 3 4 3
Weight mold + compacted soil g 7,184 7.316 7,556 7,660 7,583
Weight mold g 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g 4,460 4,592 4,832 4,936 4,859
Wet density glcc 2.07 213 225 229 2.26
Dry density, Gd g/ce 2.00 2.05 2.1} 212 2.02
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. M-117 M-249 M-252 M-110 M-250
Weight of container + Wet soil g 218.30 146.53 125.29 135.72 132.86
Weight of container + Dry soil g 211.61 141.04 118.51 126.28 120.60
Weight of water , Ww g 6.69 5.49 6.78 9.44 12.26
Weight of container g 24.22 13.92 15.50 15.03 14.90
Weight of dry soil , Ws g 187.39 127.12 103.01 111.25 105.70
Percentage of water content , w % 3.57 4.32 6.58 8.49 11.60
Maximum Dry Density = 2.180 glee
Optimum Moisture Content = 7.60 Yo
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WanAaIAUgNSa Req. No: AUQN3INO.2
4
Location : 2 Date of Request : -
r
Sample From: Compaction Date of Testing : 22/8/2561
Sample Description:  D+10% LF Type of Testing Modified Protor
g _ Al =" QI P WA Vb . . . 1
!
212 T e E RS s e st E E FE R
~ T
‘\‘_ |
2J10
210 \
/ |
X |
// I
E 2.08 %
E) /
:;, \
Z 206 / A i
=
J Ji —
=] hY |
5 21046 \ ]
1
a 204 1
/ \
\
2.02 ,]' SRR
/
2.00 p4ap2
1.98 |
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Water Content %
Maximum Dry Density = 2,180 glee
Optimum Moisture Content= 7.60 %
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2.3.7 MMAFBUNITUADAAY AugnTeuiln E

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : Wannmasaugnis Req. No : AUQNTINO.1
Location : = Date of Request : -
Sample From: Compaction Date of Testing : 9/10/2561
Sample Description : ﬁugni‘a E Type of Testing Maodified Protor
Mold Volume : " 214792 em’
Mold Weight : 2,783 om.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g. 7,238 7,342 7,501 7,716 7,708
Weight mold g. 2,783 2,783 2,783 2,783 2,783
Weight compacted soil g. 4.449 4,559 4,718 4,933 4,925
Wet density g/cc 2.07 &£12 2.20 2.30 2.29
Dry density, Gd g/cc 2.02 2.03 2.07 2,12 2.06
WATER CONTENT
Determination No. 1 2 3 4 =)
Container No. NME 1 NME 2 NME 3 NME 4 NME 5
Weight of container + Wet soil g. 107.88 118.72 117.58 127.00 147.66
Weight of container + Dry soil g 105.50 114.26 111.48 118.27 134.29
Weight of water , Ww g 2.38 4.46 6.10 8.73 13.37
Weight ofcontainer g 16.00 14.53 13.54 13.97 14.02
Weight ofdry soil , Ws . 89.50 99.73 97.94 104.30 120.27
Percentage of water content , w % 2.66 4.47 6.23 8.37 11.12
Maximum Dry Density = 2.120 g/ee
Optimum Moisture Content = 9.00 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : Wannmasaugna Req. No: AUPNTINO.1
r
Location : ? Date of Request :
r
Sample From: Compaction Date of Testing : 9/10/2561
Sample Description : ﬁugﬂii E Type of Testing Modified Protor
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Water Content %
Maximum Dry Density = 2,120 glee
Optimum Moisture Content = 9.00 %
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DEPARTMENT OF CIVIL ENGINEERING

| FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

3

Project : WAIMAIAU NI Req. No:

Location : -

Sample From: Compaction

Sample Description : %ugn%“a E

Date of Request :
Date of Testing :

Type of Testing

Augnia NO.2

9/10/2561

Modified Protor

Mold Volume : 2076.49 cm
Mold Weight : 2,672 gm.

DENSITY
Determination No. 1 s 3 4 5
Weight mold + compacted soil g 6,998 7,180 7.294 7.579 7,488
Weight mold 2. 2,672 2,672 2,672 2,672 2,672
Weight compacted soil 2. 4,326 4,508 4,622 4,907 4,816
Wet density glec 2.08 A 2.23 236 2.32
Dry density, Gd glee 2.03 2.08 2.09 2.19 2.09
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. NME 6 NME 7 NME 8 NME 10 NME 11
Weight of container + Wet soil g 93.39 133.67 155.71 116.37 151.30
Weight of container + Dry soil g. 91.49 128.74 147.74 108.62 137.81
Weight of water , Ww g 1.90 4.93 7.97 75 13.49
Weight ofcontainer g 12:71 19.22 2243 1257 14.45
Weight of dry soil , Ws e 78.78 109.52 125.31 96.05 123.36
Percentage of water content , w %o 241 4.50 6.36 8.07 10.94

Maximum Dry Density — r2.186 glee

Optimum Moisture Content = T 810 %o
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DEPARTMENT OF CIVIL ENGINEERING
: FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer o ASTM D698)
Project : HAMAaIAUNSa Req.No: AUPNTINO.2
r
Location : = Date of Request : -
r
Sample From: Compaction Date of Testing : 9/10/2561
Sample Description : ﬁugﬂ§& E Type of Testing Modified Protor
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Maximum Dry Density = 2.186 glee
Optimum Moisture Content= 8.50 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WAMAIAU QNS Req. No : AUgniINO.3
Location : = Date of Request : =
Sample From: Compaction Date of Testing : 9/10/2561
Sample Description : ﬁugﬂé"a E Type of Testing Modified Protor
Mold Volume : g 2147.92 cm’
Mold Weight : 2,783 em.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil 2. 7,048 7,198 7,351 7,596 7,643
Weight mold g. 2,783 2,783 2,783 2,783 2,783
Weight compacted soil g. 4,265 4,415 4,568 4,813 4,860
Wet density glcc 1.99 2.06 218 2.24 2.26
Dry density, Gd g/ce 1.93 1.96 2.00 2.07 2.05
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. E-2 <5 NME 12 NME 9 M-41
Weight of container + Wet soil g 138.04 101.25 125.15 136.57 135.11
Weight of container + Dry soil g 134.95 97.08 118.17 127.32 123.96
Weight of water , Ww g. 3.09 4.17 6.98 025 11.15
Weight of container g 19.46 822 9.46 14.42 13.97
Weight of dry soil , Ws g 115.49 88.86 108.71 112.90 109.99
Percentage of water content , w %o 2.68 4.69 6.42 8.19 10.14
Maximum Dry Density = 2.071 glee
Optimum Moisture Content = 9.10 %o
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DEPARTMENT OF CIVIL ENGINEERING
TR | FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : ﬁﬁlu]ﬁﬁdﬁu@ﬂ;& Req. No: ﬁugﬂi‘"& NO.3
r
Location : - Date of Request : -
r
Sample From: Compaction Date of Testing : 9/10/2561
Sample Description : ﬁugﬂ%’d B Type of Testing Modified Protor
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Maximum Dry Density = 2.071 glee
Optimum Moisture Content = 9.10 %
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7.3.8 MIMAFBUNITUABAAY AUgNTIvlia E+LF Slag 5%

DEPARTMENT OF CIVIL ENGINEERING
\ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)

Project : A ImMaAugnsa Req. No : AUgNTINO.1
Location : - Date of Request : -
Sample From: Compaction Date of Testing : 18/1/2562
Sample Description :  E+5%LF Type of Testing: Modified Protor

Mold Volume : " 213286 om’

Mold Weight : 2,724 gm.
DENSITY
Determination No, 1 2 3 4 5
Weight mold + compacted soil g 7.136 7,263 7.472 7,633 7,587
Weight mold E 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g 4,412 4,539 4,748 4,909 4,863
Wet density g/ce 2.07 2.13 2.23 2.30 2.28
Dry density, Gd g/ce 2.02 2.03 2.10 2512 2.07
WATER CONTENT
Determination No. 1 2 5 4 ‘ 5
Container No. A-1 NMEI12 M-236 CV-56 D6
Weight of container + Wet soil g. 82.04 63.07 94.12 133.25 167.44
Weight of container + Dry soil g 80.77 60.65 89.66 124,12 153.59
Weight of water , Ww g 1.27 242 4.46 9.13 13.85
Weight ofcontainer g 24.60 9.49 14.10 15.42 14.45
Weight of dry soil , Ws g 56.17 51.16 75.56 108.70 139.14
Percentage of water content, w Y% 2.26 4.73 5.90 8.40 9.95

Maximum Dry Density = 2.140 glee
Optimum Moisture Content = 7.40 Yo
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DEPARTMENT OF CIVIL ENGINEERING
| FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : Wannmaaaugns Req. No: AUQNFINO.I
r
Location : = Date of Request : -
r
Sample From: Compaction Date of Testing : 18/1/2562
Sample Description:  E+5% LF Type of Testing Modified Protor
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Water Content %
Maximum Dry Density = 2,140 glee
Optimum Moisture Content = 7.40 %
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DEPARTMENT OF CIVIL ENGINEERING

vs4 FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wamasaugnia Req. No: AUNTINO.2
Location : - Date of Request :
Sample From: Compaction Date of Testing : 18/1/2562
Sample Description:  D+5%LF Type of Testing Modified Protor
Mold Volume : " 2126 com’
Mold Weight : 2.724 gm.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 7,112 7,218 7417 7,653 7,621
Weight mold g. 2,724 2,724 2,724 2,724 2,724
Weight compacted soil g 4,388 4,494 4,693 4,929 4,897
Wet density gl/cc 2.06 2.11 220 2.31 230
Dry density, Gd glce 2.01 2.02 2.07 2.14 2.08
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. A-1 NME12 M-236 CV-56 D6
Weight of container + Wet soil g 95.84 111.88 125.82 123.60 197.01
Weight of container + Dry soil 2. 94.05 107.71 119.97 115.80 180.46
Weight of water , Ww 2. 1.79 4.17 5.85 7.80 16.55
Weight ofcontainer g 19.53 16.04 25.78 17.20 18.32
Weight ofdry soil , Ws g 74.52 91.67 94.19 98.60 162.14
Percentage of water content, w % 2.40 4.55 6.21 7.91 10.21
Maximum Dry Density = 2.142 glee
Optimum Moisture Content = 8.50 Yo
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : Wannddaaugnia Req. No : AugniaNo.2
Location : = Date of Request : -
Sample From: Compaction Date of Testing : 18/1/2562
Sample Description:  D+5% LF Type of Testing Modified Protor
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Maximum Dry Density = 2,142 glee
Optimum Moisture Content = 8.00 %
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2.3.9 MINATIUNITUABAAN AuanTeviln E+LF Slag  10%

FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

DEPARTMENT OF CIVIL ENGINEERING

COMPACTION TEST

(Refer to ASTM D698)
Project : W maaauy gnia Req. No: A NFINO.1
Location : = Date of Request : -
Sample From : Compaction Date of Testing : 71212562
Sample Description : E+10% LF Type of Testing Modified Protor
Mold Volume : 4 2159.28 cm’
Mold Weight : 2,671 gm.,
DENSITY
Determination No. 1 g 3 4 5
Weight mold + compacted soil g 7,071 7,220 7,427 7.600 7,576
Weight mold g 2,671 2,671 2,671 2,671 2,671
Weight compacted soil g 4,400 4,549 4,756 4,929 4,905
Wet density glcc 2.04 211 2.20 2.28 227
Dry density, Gd g/cc 1.98 2,01 2.06 2.10 2.06
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. A-1 NME12 M-236 CV-56 D6
Weight of container + Wet soil g 123.51 143.98 163.10 127.68 162.77
Weight of container + Dry soil g. 120.34 137.99 153.73 118.80 149.08
Weight of water, Ww g v 599 9.33 8.88 13.69
Weight ofcontainer g 13.79 13.56 14.08 14.05 14.82
Weight of dry soil , Ws . 106.55 124.43 139.69 104.75 134.26
Percentage of water content , w Yo 2.98 4.81 6.68 8.48 10.20
Maximum Dry Density = 2.105 glee
Optimum Moisture Content = 8.40 %o
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7 DEPARTMENT OF CIVIL ENGINEERING
i*s) FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WanMasAugns Req. No : AUgNTINO.1
r
Location : - Date of Request : -
4
Sample From: Compaction Date of Testing : 71212562
Sample Description:  E+10%LF Type of Testing Modified Protor
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Maximum Dry Density = 2.105 glee
Optimum Moisture Content = 8.40 %

140



_ DEPARTMENT OF CIVIL ENGINEERING
25| FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wannmaaaugns Req. No: AUGNTINO.2
r
Location : % Date of Request :
r
Sample From: Compaction Date of Testing : 7/12/2562
Sample Description:  E+10% LF Type of Testing Modified Protor
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Maximum Dry Density = 2.072 glee
Optimum Moisture Content = 8.80 %
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DEPARTMENT OF CIVIL ENGINEERING

\ FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Wannidsugnis Req. No: AUQNTINO.3
Location : - Date of Request : -
Sample From: Compaction Date of Testing : 712/2562
Sample Description:  E+10%LF Type of Testing Modified Protor
Mold Volume : g 2142.66 cm
Mold Weight : 2,670 gm.

DENSITY
Determination No. 1 2 3 -+ 5 6
Weight mold + compacted soil fia 6.995 55 7.321 7.463 7.587 7.513
Weight mold g 2,670 2,670 2,670 2.670 2.670 2.670
Weight compacted soil g. 4325 4.485 4,651 4,793 4917 4.843
Wet density glce 2.02 2.09 2.17 224 2:29 2.26
Dry density, Gd glce 1.98 2.02 2.05 2.09 2.11 2.04
WATER CONTENT
Determination No. 1 2 3 4 5 6
Container No. A-1 NME12 M-236 CV-56 D6 P4
Weight of container + Wet soil g 138.32 126.21 155.10 155.58 167.19 159.46
Weight of container + Dry soil 8 135.65 122.29 147.37 146.04 154.72 145.55
Weight of water ., Ww 2. 2,67 3.92 .73 9.54 12.47 13.91
Weight ofcontainer g 13.82 13.56 14.10 14.04 14.85 14.58
Weight of dry soil , Ws i3 121.83 108.73 133.27 132.00 139.87 130.97
Percentage of water content, w % 2.19 3.61 5.80 7.23 8.92 10.62

Maximum Dry Density = 2,108 glce

Optimum Moisture Content = 8.92 %
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_ DEPARTMENT OF CIVIL ENGINEERING
ts) FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : WannMaaaugnsa Req.No: AugNIINO.3
r
Location : Date of Request :
r
Sample From: Compaction Date of Testing : 7122562
Sample Description:  E+10% LF Type of Testing Modified Protor
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Maximum Dry Density = 2.108 glee
Optimum Moisture Content = 8.92 %
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2.3.10 NMINAFBUNNTUADAAY AugnTevlia E+LF Slag  12%

DEPARTMENT OF CIVIL ENGINEERING

} FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM DG698)

Project : Wamaaaugnia Req. No : ANGNTINO.1
Location : = Date of Request : -
Sample From: Compaction Date of Testing : 21/3/2562
Sample Description : E+12% LF Type of Testing Modified Protor
Mold Volume : 4 2132.86 em’
Mold Weight : 2,723 gm.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g FAL 7,189 7,400 7,594 7.616
Weight mold g 2,723 2,723 A3 2,723 2,723
Weight compacted soil 2. 4,350 4,466 4,677 4,871 4,893
Wet density g/ce 2.04 2.09 2.19 2.28 2.29
Dry density, Gd g/ce 1.99 2.01 2.07 2l 2 2.08
WATER CONTENT
Determimation No. 1 2 3 4 5
Container No. M-26 M-07 M-16 M-03 M-05
Weight of container + Wet soil g 122.62 101.37 159.33 166.36 145.71
Weight of container + Dry soil g. 119.88 97.70 151.17 155.39 133.41
Weight of water , Ww g 2.74 3.67 8.16 10.97 12.30
Weight of container g 15.83 9.21 14.41 13.55 14.05
Weight ofdry soil , Ws g. 104.05 88.49 136.76 141.84 119.36
Percentage of water content , w % 2.63 4.15 5.97 7.73 10.30
Maximum Dry Density = 2.124 glce
Optimum Moisture Content = 8.60 %o
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WanMasALgns Req. No: AUQNTINO.1
r
Location : - Date of Request : -
r
Sample From: Compaction Date of Testing : 21/3/2562
Sample Description: E+12%LF Type of Testing Modified Protor
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Maximum Dry Density = 2124 glee
Optimum Moisture Content = 8.60 %
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DEPARTMENT OF CIVIL ENGINEERING

4 FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D69S)

Project : WAL AIAU NG Req. No: AUGNTINO.2
Location : - Date of Request : =
Sample From: Compaction Date of Testing : 21/3/2562
Sample Description:  E+12% LF Type of Testing Modified Protor
Mold Volume : " 213286 cm’
Mold Weight : 2.923 om.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g. 7,114 7,218 7,400 7,603 7,580
Weight mold g. 2,723 2 0,723 2423 2,723
Weight compacted soil g. 4,391 4,495 4,677 4,880 4,857
Wet density g/cc 2.06 2.11 2.19 2.29 2.28
Dry density, Gd glce 2.00 2.02 2.06 212 2.05
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. M-04 M-01 M-28 CV-90 M-02
Weight of container + Wet soil g. 140.43 144.72 158.72 211.12 139.64
Weight of container + Dry soil g. 137=12 139.10 149.99 196.69 127.30
Weight of water , Ww 2. 3.31 5.62 8.73 14.43 12.34
Weight of container g 14.18 13.74 14.11 15.99 13.87
Weight of dry soil , Ws g. 122.94 125.36 135.88 180.70 113.43
Percentage of water content, w % 2.69 4.48 6.42 7.99 10.88
Maximum Dry Density = 2.121 glce
Optimum Moisture Content = 8.40 Yo
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333
COMPACTION TEST
(Refer to ASTM D698)
Project : WanmaaAugns Req. No : AugniaNo.2
r
Location : = Date of Request : -
r
Sample From: Compaction Date of Testing : 21/3/2562
Sample Description :  E+12% LF Type of Testing Modified Protor
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Maximum Dry Density = 2.121 glee
Optimum Moisture Content = 8.40 Yo
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2.4 n1snadau C.B.R. ay Swell

9.4.1 n1snAgou C.B.R. Augnis

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : M maaaugnia Req. No. 1
Location : - Req. Date : -
Sample From: Lab 6 C.B.R. (Unsoaked) Date of testing : 03-06-2560
Sample Description : ﬁugfﬁ' b Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/cc.) (%) (%)
12 1.85 28.13 =
25 2.07 3227 -
56 232 74.13 -
100% Compaction (Modified Proctor) 2.311 glce.
95% Compaction (Modified Proctor) 2.195 g/ce. CBR - 56.535 %
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' $ INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Wannmaaaugnia Req. No. 2
Location ; = Req. Date : “
Sample From: Lab6 C.B.R. (Unsoaked) Date of testing : 03-06-2560
Sample Description : ﬁugﬂi’i Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(glec.) (%) (%)
12 193 27.00 5
25 2.13 51.00 -
56 228 92,67 3
100% Compaction (Modified Proctor) 2.311 glec.
95% Compaction (Modified Proctor) 2.195 glce. CBR. - 72.554 Y%
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2.4.2 MNAFaY C.B.R. AugNTI+EAF Slag 10%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Wanmaaau Qﬂ%’d Req. No. 1
Location : » Req. Date : *
Sample From: Lab6 C.B.R. (Unsoaked) Date of testing : 3/1012561
Sample Description : ﬁuqni’a+EAF Slag 10% Type of Compaction : Modified Proctor
No. of Blows Density CBR SWELL
(g/ee) (%) (%)
12 1.96 19.33 -
25 2.14 61.60 =
56 2.39 99.33 =
100% Compaction (Modified Proctor) 2.380 glec.
95% Compaction (Modified Proctor) 2.261 g/ec. CBR. - 77.786 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Wannmdsdugnis Regq. No. 2
Location : - Req. Date :
Sample From: Lab 6 C.B.R. (Unsoaked) Date of testing : 3/1072561
Sample Description : a'u'gﬂ%‘»l Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(glee) (%) (%)
12 203 32.00 5
25 221 64.00 =
56 239 86.67 -
100% Compaction (Modified Proctor) 2.380 glec.
95% Compaction (Modified Proctor) 2.261 glec. CBR. = 68.760 %
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v.4.2 Mmedou C.B.R. fugnisvila D

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)

Project : Soil Laboratory Testing Req. No. 1
Location : @ Req. Date :
Sample From: C.B.R. (Unsoaked) Date of testing : 5/10/2561
Sample Description : ﬁuqns“aﬂmnm Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(glec) (%) (%)
2 1.85 28.00 =
25 2.07 67.67 =
56 2.15 91.67 -
100% Compaction (Modified Proctor) 2.289 glcc.
95% Compaction (Modified Proctor) 2175 glec. CBR. : 92.94964 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Soil Laboratory Testing Req. No. D-no2
Location : - Req. Date :
Sample From: C.B.R. (Unsoaked) Date of testing : 5/10/2561
Sample Description : ﬁuqn%’msxm‘nD Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(glec) (%) (%)
12 1.89 2947 &
25 1.95 50.67 %
56 %25 104.67 4
100% Compaction (Modified Proctor) 2.280 glec.
95% Compaction (Modified Proctor) 2.175 g/ce. CBR. : 91.119 %
120.00 : :
! §
! ? : #.104-67
100.00 | 5 :
: I
H i
80.00 i g
g i Try=203.43
:: 60.00 i !
5] ;
DA —~ iy
40.00 1 }
it :
i 29.47
20.00 RO EEEER
= |
0.00 ’ \
1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30
Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING

SUMMARY OF RESULTS (CBR-SOAKED)

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

(Refer ASTM D1883)
Project : Wannmaaugnis Req. No. 1
Location : = Req. Date : E
Sample From: Lab 6 C.B.R. (Soaked) Date of testing : 17/11/2561
Sample Description : ?Tu@ﬂ‘?d D Type of Compaction : Modified Proctor
No. of Blows Density CEBR, SWELL
(g/ce.) (%) (%)
12 1.94 3.13 10.05
25 2.04 6.67 10.14
56 2.13 6.00 9.00
100% Compaction (Modified Proctor) 2.289 glec
95% Compaction (Modified Proctor) 2175 g/ce. CBR. - 7.356 Y%
s\ /-  —7m- -y ~ —_—
E ' J i
7.00 ’~ - ’
| |
6.00 ‘— =
5.00 ’r 5
g 1 ‘
& 4.00 l
- \
© |
3.00 +
!
| . |
2.00 | [ ] !
| | | | '
100 = i —}— - f
i { ;
0.00 | < £, ! v
1.0 1.95 2.00 2.05 2.10 2.15
Dry Density(g/cc)
100% Compaction (Modified Proctor) 2.289 g/ee.
95% Compaction (Modified Proctor) 2. 198 glece. Swelling = 9.002 %
Swelling
10.40
10.20
@]
10.00 @
y = -5.4265x + 20.802
9.80
Z 960
=
9.40
9.20
9.00 )]
2.80
1.90 185 2.00 2.05 2.10 2.15

DRY DENSITY (G/CC)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)
Project : Wannmasaugnia Req. No. 2
Location : = Req. Date : 2
Sample From: Lab6 C.B.R. (Soaked) Date of testing : 17/11/2561
Sample Description : ﬁugﬂ%‘\: D Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(g/ec.) (%) (%)
12 1.94 3.13 11.02
25 2.04 6.67 10.50
56 213 6.27 9.95
100% Compaction (Modified Proctor) 2.289 glce,
95% Compaction (Modified Proctor) 2. 175 g/ec. CBR. - 7.632 Y
| 8.00 -
‘ 7.00
6.00
[
5.00
g
o 4,00
o
o
3.00 {
2.00
I 1.00
000 +— FaVVa ) ! 1 |
1.90 1.95 2.00 2.05 2.10 215
| Dry Density(g/cc)
|
100% Compaction (Modified Proctor) 2.289 glce.
95% Compaction (Modified Proctor) 2.175 glec. Swelling 9.732 Yo
Swelling
11.20
11.00
10.80
® 10.60
= y =-5.6574x+22.034
]
7 10.40
10.20
10.00
9.80
1.90 1.95 2.00 2.05 2.10 2.15

DRY DENSITY (G/CC)
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v.4.3 nMndou C.B.R. Augniewila D+LF Slag 5%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)
(Refer ASTM D1883)
Project : Warmasdugnis Req. No. 1
Location : % Req. Date : -
Sample From: Lab6 C.B.R. (Soaked) Date of testing : 711212561
Sample Description : ﬁuﬂﬂi’q D +5%LF Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(g/ce.) (%) %)
117, 192 19.50 3.52
25 2.04 68.00 2.50
56 2.16 9333 0.61
100% Compaction (Modified Proctor) 2.123 glee.
95% Compaction (Modified Proctor) 20017 glee. C.BR. 53.385 %
120,00 === = —— + — 1d
i | |
‘ i ! | |
o) I | 0% 8 b - e CuEN A 4 ¥ &l J 1
| 100.00 | I ] I [ 1
| |
| |
80.00 | ‘
\ i
% \
< 60.00
o
= |
4000 | —
|
2000 i 1 £ v
I | 1
!
000 - o 4 Kt I 7
1.90 1.95 2.00 2.05 2.10 215 2.20
Dry Density(g/cc)
100% Compaction (Modified Proctor) 2.123 glec.
95% Compaction (Modified Proctor) 2.017 glee. Swell = 2.4808 Yo
Swelling
4.00
3.50 @®
3.00 y=-12x + 26 683
2.50
3 200
7 150
1.00
050 ®
0.00
1.90 1.95 2.00 205 210 2.15 2.20
DRY DENSITY (G/CC)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' $ INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)
Project : Vinnnmidaaugnia Req. No. 2
Location : T Req. Date : -
Sample From: Soil D+5% LF NO.2 Date of testing : ~ 7/12/2561
Sample Description : ﬁuﬂfﬁi Type of Compactio Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ce) (%) (%)
12 1.91 14.67 4.98
25 2.01 61.00 232
56 2.09 96.00 1.20
100% Compaction (Modified Proctor) 2.123
95% Compaction (Modified Proctor) 2017 glee, 62.508 %
I & | =1 Ll e AR WA ~ 2.9 !

120.00

100.00

80.00

60.00

CBR(%)

40.00

20.00

0.00

1.90

1.95

2.00

205
Dry Density(g/cc)

|
|
ey FETL

2.10

100% Compaction (Modified Proctor)

2.123

95% Compaction (Modified Proctor)

2.017 glec.

2.587 %

6.00

5.00

4.00

3.00

SWELL%

Swelling

¥ =-20.876x + 44 691

2.00

2.05
DRY DENSITY (G/CC)

2.10 2:15
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v.4.4 MmAgoyU C.B.R. Augnisvila D+LF Slag 7%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. (-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)

Project : Wannmasdugnia Req. No. 1
Location : = Req. Date : e
Sample From: - Date of testing : 28/1/2562
Sample Description : Soil D+7% LF Type of Compaction Modified Proctor
No. of Blows Density CB.R. SWELL
(g/cc.) %) (%)
12 1.90 20.00 4.13
25 2.03 80.00 2.56
56 2,11 120.00 0.59
100% Compaction (Modified Proctor) 2.153 g/ce.
95% Compaction (Modified Proctor) 2.045 g/ce. CBR = 88.06 Yo
/ S — — { = 2 I W -
3 40,00 T —ptelndt.
} 120,00 | |
| 100,00 1= —res I
| |
| & s000 - -
z , |
W = 1 |
| | 9§20 1
‘ 40.00( ——~— - ‘
|
| 20.00 | |
| | { |
‘ 0.00 St = — —o—r
% 1.85 1.90 1.95 2.00 2,05 2.10 245
‘ Dry Density(g/cc)
100% Compaction (Modified Proctor) 2.153 glee.
95% Compaction (Modified Proctor) 2.045 glce. Swell = 1.91 Y
Swelling
4.50
4.00 y=-16.018x + 34.674
3.50
- 300
= 250
£ 200
© 150
1.00
0.50 ®
0.00
1.85 1.90 1.95 200 208 2.10 2.15

DRY DENSITY (G/CC)
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)
Project : Tamdadugni Req. No. 2
Location : = Req. Date : =
Sample From: = Date of testing : 28/1/2562
Sample Description : Soil D+7% LF Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/cc.) (%) (%)
12 192 14.50 4.38
25 2.01 66.00 223
56 213 120.67 121
100% Compaction (Modified Proctor) 153 glec.
95% Compaction (Modified Proctor) Yo

2.045 glcc. CBR. = 78.68

I 140.00
120.00

| 100.00

80.00

C.B.R.(%)

60.00
40.00

20.00 —

1.90 1.95

| | |
| 0.00 —

2.00 2.05 2.10

Dry Density(g/cc)

100% Compaction (Modified Proctor)

2.153 glce.

95% Compaction (Modified Proctor)

2.045 glece. Swell = 2.27

5.00

4.50 ®
4.00

3.00
2.50

2.00

SWELL%

1.50
1.00
0.50

0.00
1.0 1.95

Swelling

y=-14.837x + 32.613

2.00 2.05 2.10
DRY DENSITY {G/CC)

2,15
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= as =
v.4.5 Mnadou C.B.R. AugnIavia D+LF Slag  10%
DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)
(Refer ASTM D1883)
Project : Wannmasdugnia Req. No. 1
Location : = Req. Date : T
Sample From : - Date of testing : 24/8/2561
Sample Description : ﬁugﬂ?l D+10%LF Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(glce.) (%) (%)
r2 1.92 26.33 3.09
25 2.01 62.67 1.80
56 2.12 140.00 0.51
100% Compaction (Modified Proctor) 2.176 g/ce.
95% Compaction (Modified Proctor) 2.067 glee, C.B.R. 104.778 Y
160.00 P AV Al Wy e Y e | %
¥ i |
| ! | | | ‘
140,00 ‘ | { <
1 ! [ | [
120.00 | ; ; |
| 1 |
100.00 | ‘
g ? |
@ 80.00 i
o ‘ |
o |
60.00 ! f |
! |
40.00 | [
| {
20.00 - N 1 - |
o =3 ! | = |
1.90 1.95 2.00 2.05 2.10 2.15 i
Dry Density(g/cc) |
100% Compaction (Modified Proctor) 2.176 g/ce.
95% Compaction (Modified Proctor) 2.067 glee, Swell = 1.163 Yo
Swelling
3.50
3.00
2.50 y=-13.13x + 28.305
£ 200
Z 150
1.00
0.50
0.00
1.90 1.95 2.00 2.05 2.10 2.15
DRY DENSITY (G/CC)
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM DI1883)

Project : HanAugni
Location : -
Sample From: -

Sanple Description :  AUQNTI D +10%LF

Req. No.
Req. Date :
Date of testing :

Type of Compaction :

2
24/8/2561

Modified Proctor

No. of Blows Density CBR. SWELL
(g/ce) (%) (%)
12 1.92 26.33 3.09
25 2.01 62.67 1.80
56 2.12 122.00 1.37
100% Compaction (Modified Proctor) 2.176 gee.
95% Compaction (Modified Proctor) 2.067 glce. C.B.R. 94,188 %

140.00
120.00

100.00 -

80.00 |——

CB.R(%)

6000 |-

4000 |

‘ 2000 |—— — —

|
|
i
| ; i
2.00 2.05 2.10
Dry Density(g/cc)

215

100% Compaction (Modified Proctor)

95% Compaction (Modified Proctor)

Swell = 1.666

Yo

3.50

3.00

SWELL %

1.00

050

0.00
180 195

Swelling

y=-8.6253x + 19.496

2.00 2.0 2.10

DRY DENSITY (G/cC)

]

2.15
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v.4.6 NMivadou C.B.R. fiugniawila E

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : HANNMAW0IRUgNS Req. No. 1
Location : * Req. Date : u
Sample From: - Date of testing : 17/10/2561
Sample Description : AV qn‘%’a E Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(g/ec.) (%) (%)

12 1.79 28.67 -

25 1.93 56.20

56 2.08 9333 -
100% Compaction (Modified Proctor) 2127 glee.
95% Compaction (Modified Proctor) 2.021 glee CiB.R s 78.125 %

|' 100.00 1
| 90.00 !

80.00 | ¥
| 70.00
60.00 |-

50.00 +

C.BR.(%)

40.00 -
30.00
[ 20.00
‘ 10.00 +—

‘ 0.00

1s9%5
Dry Density(g/cc)

1.90
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL, 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Viaidsuesdugni Req. No. 2
Location : = Req. Date : =
Sample From: - Date of testing : 17/10/2561
Sample Deseription : a’uauﬂ'iyi E Type of Compaction ; Modified Proctor
No. of Blows Density CB.R. SWELL
(gfcc) (%) (%)
12 1.79 28.67 &
25 1.92 52.00 B
56 2.05 68.67 E
100% Compaction (Modified Proctor) 1% glcc.
95% Compaction (Modified Proctor) 2.021 glee. CB.R. 63.094 %
‘ w & A ;o sl alWh  iWe Tl Pl ™ L W -
L0 s O 5 5 T s o e s S B S B R
| ‘ | i ] |
| } i !
) £l | VA nWTRATI Y N AR i LI LY, 1 8§
70.00 ’ } I —! l i 68.67 J
| | |
| 60.00 +————————— AR A —
| ! | | ! |
| | | { | |
50.00 - H Ny, e LA Ly =~ ¥
g ' | f y=153.25x- 24455 [
2 4000 | - LRI R T P H
| o | ] | ]
[ * ! I % ! | [ |
= L B AL VI 4 W AT 7T | i G AL io @ [
30.00 i 5;567 : i : i
| ] | } I ]
‘ . I I [ ]
20,00 e e L e e e J ¥ |
| : [
f 1000 WNCO =T 2 SaAh B e e St e e Sy e et
| | | | | | | | |
| {
‘ 0.00 -+ N [ (gt T 1T e — == ‘
‘ 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10
[ Dry Density(g/cc) ‘
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. (-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : VianndIRugns Req. No. 1
Location : & Req. Date :
Sample From: - Date of testing : 17/11/2561
Sanple Description ; ﬁuqn%“q E Type of Compaction : Modified Proctor
No. of Blows Density CB.R. SWELL
(g/ee.) (%) (%)
12 1.85 1.48 12.73
25 1.99 353 12.86
56 2.11 18.00 8.95
100% Compaction (Modified Proctor) 2.172% g/ee.
95% Compaction (Modified Proctor) 2.021 glec. CBR. = 10.671 %
20 _— e - _— - e — —_—— —— —
00 T T ‘ T ‘, T ] i
| 1 I |
' e e —— l——f— ~ N e
| { { i | |
16.00 - ! — : b
i s 5 | | |
. 14.00 - == —1 l ‘ == 4
I 1 |
20 ——————————— ! ot — % —
& 1000 - |
o
o
g 800 ‘ ‘
600 F——— T
|
| 4.00 — =
’ |
200 +—— $ sy
|
000 S TP ———a AT oo 4
, 1.80 1.85 1.90 1.95 2.00 2.05 210 2.15 |
| 200 47070 - -7 —
Dry Density(g/cc)
100% Compaction (Modified Proctor) 2127 glec.
95% Compaction (Modified Proctor) &.021 glec. Swell = 10,987 %
Swell
16.00
14.00
y=-14.166x + 39,612
12.00
10.00
= °
$ 800
wi
6.00
4,00
2.00
0.00
1.80 185 1.90 195 2.00 2.05 210 215

Dry Density(g/cc.)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)
Project : yanmasaugnia Req. No. 2
Location : - Req. Date : -
Sample From: Lab6 C.B.R. (Soaked) Date of testing : 17/11/1961
Sample Description : ﬁuqt’ﬁ‘a E Type of Compaction : Modified Proctor
No. of Blows Density CBR. SWELL
(g/ce) (%) %)
12 1.85 1.60 12.64
25 1.99 5.67 13.20
56 2. 18.80 9.04
100% Compaction (Modified Proctor) 2427 glce.
95% Compaction (Modified Proctor) 2.021 gfcc. CBR. = 11.005 %
20.00 T ] ‘
18.00 | — |
16.00 :- - |
14.00 ‘
12.00 = . 1 or 3
g |
© 10.00 - € E [
«@ t |
o
8.00 |- |
6.00 —— . - 1
4.00 +—— : = ‘
200 - - 3 = 5
000 NN~ IANEIA Bl =5 |
1.80 185 1.90 185 2.00 205 2.10 215 |
Dry Density(g/cc) I
100% Compaction (Modified Proctor) 2127 glec.
95% Compaction (Modified Proctor) 2.021 glce. Swell = 11.129
Swell.
16.00
14.00
. y =-13.429x + 38.264
12.00
10.00
— L]
T 8.00
3
6.00
4.00
200
0.00
1.80 185 1.90 195 2.00 205 2.10 215

Dry Density(g/cc)
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U.4.7 Madau C.B.R. Augnisvila E+LF Slag 5%

FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)

Project : viamideaugnia Req. No. 1
Location : = Req. Date : =
Sample From : Soil E+5% LF NO.1 Date of testing : 11/12/2561
Sample Description :ﬂnui}rﬁ'\ﬁ Type of Compactior Modified Proctor
No. of Blows Density EB.R. SWELL
(g/cc.) (%) (%)
12 K72 6.70 9.76
25 1.92 20.00 8.35
56 2.02 72.00 4.18
100% Compaction (Modified Proctor) 2137 g/ce.
95% Compaction (Modified Proctor) 2.030 glee, CBR. = 6. 321 Yo

[ 80.00 7

70.00 ‘l
60.00 r
|

i 50.00 -|

40.00

CBR(%)

30.00 -

20.00

10.00

1.90

1.85
Dry Density(g/cc)

2.05 |

100% Compaction (

Modified Proctor)

2.137 g/ce.

95% Compaction (Modified Proctor)

2.030 glee. Swell 4.982 %

12 00

10.00

8.00

6.00

SWELL%

2,00

000
1.70

Swelling

¥=-17.137x+ 39.773

1.85 1.90 2.00

DRY DENSITY (G/CC)
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DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

Project : wWannmdaAugnia
Location : &
Sample From:

Sample Description :  AUQNT1 E+5% LF

Req. No.
Req. Date :
Date of testing :

Type of Compaction :

2

117122561

Modified Proctor

No. of Blows Density CBR. SWELL
(g/cc.) (%) %)
12 1.76 5.87 8.16
25 1.85 19.40 232
56 2.06 60.00 1.20
100% Compaction (Modified Proctor) 2.137 glce.
95% Compaction (Modified Proctor) 2.030 glce. CBR. = 46.648 Yo
| ' & - I - o . & | ro %
70.00 | ‘ | : i |
f ! ; . f ! | !
‘ \ | ! ’ : -
| 60.00 | e — — —_—t -
| { ! |
| l | | | [ ‘
[ 50.00 - R - ~ — e e - - |
! | ¢ !
| | 1 y=171.28x-301.13 | |
F 40.00 i I AR - X =1
E 1
| @ | ] !
| ¥ 3000 r
| ! |
‘ 20.00 | |
i [ ]
10.00 - - - i
| |
| 0.00 L & s o y— |
| 1.70 1.90 1.95 2.00 2.05 2.10
‘ Dry Density(g/cc) |
100% Compaction (Modified Proctor) 27137 glee.
95% Compaction (Modified Proctor) 2.030 g/cc. Swell = 1.287 %
Swelling
9.00
.00 ®
7.00
6.00 y=-24.55x + 51127
£ 500
E 4.00
3.00
2.00
1.00 ®
0.00
1.70 1.75 1.80 1.85 1.90 1.95 2.00 205 2.10

DRY DENSITY (G/CC)

167



¥.4.8 NMAdaU C.B.R. Augniswila E+LF Slag

10%

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-SOAKED)

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

10.00
9.00
8.00 @
7.00
6.00

5.00

SWELL%

4.00
3.00
2.00
1.00
0.00

y=-21.146x+46.223

@

2.05 2

1.95
DRY DENSITY (G /CC)

1.90

(Refer ASTM D1883)
Project : vaidsdugnsa Req. No. 1
Location : = Req. Date : =
Sample From : - Date of testing : 10/2/2562
Sample Description : ﬁuqrﬁa E+10% LF Type of Compaction : Modified Proctor
No. of Blows Density CBiRg SWELL
(g/ce.) (%) (%)
12 L7°A 11.20 8.16
25 1.93 30.00 6.72
56 2.05 109.67 2.14
100%% Compaction (Modified Proctor) 2.095 glce.
95% Compaction (Modified Proctor) 1.990 g/ce. CB.R. = 75.356 Yo
‘ 120m T K . | | Bl .Y & ‘i"77 . r B i ’J ——— - Wi ) 1
1 | | | | T | | —’
i ! | | ig ‘
| 100.00 |- P o e T 1o &
| ! a 5 :
| = / = 1 |
! xond | y =344.99x 611.26
| | ] | |
F3 ! ! , | 1
&  60.00 f ; ‘
| =3 ! |
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Dry Density(g/cc)
100% Compaction (Modified Proctor) 2.095 g/ce.
95% Compaction (Modified Proctor) 1.990 glee, Swell = 4. 137 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND, TEL., 0-2329-8333

SUMMARY OF RESULTS (CBR-SOAKED)

(Refer ASTM D1883)

Project : Wanmaaaugnia Req. No. 2
Location : = Req. Date : -

Sample From : Date of testing : 10/2/2562

Sample Description : a‘»‘lﬂni‘l E+10% LF Type of Compaction : Modified Proctor

No. of Blows Density C.B.R. SWELL

(g/ce) (%) (%)

12 1.78 7.27 9.12

25 1.90 31.00 5.49

56 2.04 90.00 1.46

100% Compaction (Modified Proctor) 2.095 g/ce.

95% Compaction (Modified Proctor) 1.990 g/cc. CBR. = 69.950 Yo

| Bo.00 f——— 1 L | =tiVe d
! | y=318,99x-564.92
|
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1
1
|
s B, . S N g LA aliy 1 — - - ‘
|

' 70000 ==+ —==—12g 2CoCt b

60.00 ——

50.00 | —

CBR(%)

| 40.00 -

1,75 1.80 1.85 1.90 1.95 2.00
Dry Density(g/cc) |

100% Compaction (Modified Proctor) 2.095 g/ce.

95% Compaction (Modified Proctor) 1.990 g/cc. Swell = 2.872 Yo

Swelling

10.00

9.00

8.00

7.00

=-29.157x+60.902
6.00
5.00

SWELL%

4.00
3.00
200
1.00

0.00
1. 7% 1.80 1.85 1.90 1.95 2.00 2.05 2.10

DRY DENSITY (G/CC)
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v.4.9 Mvegdau C.B.R. Augnisvila E+LF Slag  12%

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-SOAKED)
(Refer ASTM D1883)
Project : WarnmasAugnda Req. No. 1
Location : = Req. Date : =
Sample From : 3 Date of testing : 21/3/2562
Sample Description a"uQﬂ?d E+12% LF Type of Compacti Modified Proct
No. of Blows Density C.B.R SWELL
(glee) (%) (%)
12 1.89 43.00 3.11
25 2.02 80.00 1.81
56 2,13 176.00 0.43
100% Compaction (Modified Proctor) 2.122 glcc.
95% Compaction (Modified Proctor) 2.016 glee. CBR:. = 102.102 Y
! g 8 2 9 g Vnonl 7| b= = fiteaded n 4 1L 208 L4 &
200.00 I [ | |
‘ i |
; 180.00 ! | ! I e |
{ ]
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! 20.00 —— jﬁ-_ N — |7 - S —r
| | | |
; 0.00 - = - { ] e S a e | Nh - . |
| 1.85 1.90 1.95 2.00 2.05 2.10 215
| Dry Density(g/cc)
L S N - e LW -y et £ N &
100% Compaction (Modified Proctor) 2122 g/ce.
95% Compaction (Modified Proctor) 2.016 glce. Swell = 1.976 Yo
Swelling
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50 y=-11.005x+23.918
(_‘ 2.00
Z 150
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0.50
0.00
1.85 1.90 1.95 2.00 2,05 2.10 215
DRY DENSITY (G /CC)
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DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-SOAKED)

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY

(Refer ASTM D1883)
Project : ﬂwmﬁﬁaﬁuqni‘; Req. No. 2
Location : = Req. Date : =
Sample From : - Date of testing : 21/3/2562
Sample Description : ﬁuiaﬂfe E+12LF Type of Compaction :  Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ce.) (%) (%)
12 1.87 18.00 2.06
25 1.98 80.00 0.52
56 2.15 187.53 0.00
100% Compaction (Modified Proctor) =122 glce.
95% Compaction (Modified Proctor) 2.016 glce. CBR. = 105.267 %
200.00 ‘ T | ‘
180,00 +————— 1" o= i — — |
|
04 ’ = ,y=,6_1&02x-114|0.6,, Ay | ‘
‘ 140.00 — i = =
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I “  8o.00 i -4 - |
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‘ 40.00 i - - 1 |
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| 000 | ! | | | | 5
i 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 |
Dry Density(g/cc)
100% Compaction (Modified Proctor) 23 0> gl/ce.
95% Compaction (Modified Proctor) 2016 glce. Swell = 0.744 A
Swelling
2.50
2.00 @
1.50
R y=-7.0737x+15.004
# 100
050
0.00 ®
1.85 1.90 15 220
0.50

DRY DENSITY (G/CC)
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EJ = Ul - L
JUN 7.2 wamanshivAvesiugnissenn D +LF Slag 5%
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4 o ek = s
JUN A4 uansnsRURYeIRUgNTIUTHAY D +LF Slag 10%

o



EJ a s = s
JUN A.6 LanIn1TNURe9RUgNTIUTELAN E +LF Slag 5%
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44 a ey = s
UM 7.8 wanan1siUAvesAugnieUssav E +LF Slag 12%
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