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THAMMASAT UNIVERSITY
FACULTY OF ENGINEERING
CIVIL ENGINEERING LABORATORY

SPECIFIC GRAVITY AND ABSORPTION OF AGGREGATE

Project

Location Ref. No. CON/2561/12/0130

Aggregate Description Rock
Tested b}

Re port by

Weght of Sample in Oven-Dried Condition (A)

gm
Weight of Sample in Saturated Surface-Dried Condition (B) gm
Weight of Saurated Sample Immersed in Water (C) 2367.10 gm
Bulk Specific Gravity (Dry Basis) 7 ?;."l
Bulk Specific Gravity (SSD.Basis) - 276
Apparent Specific Gravity (DryBasi) 7 :QJ
Absorptlion Capacity Io\“

The results shown below this line are not valid

(Associate Professor Dr Burachat Chatveera)  (Associate Prafessor Dr.Say )

Engineer in charge Project Director

Note: I Cemfication applies to test sample only

2. Certificanion is not valid without signature and seal
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THAMMASAT UNIVERSITY
FACULTY OF ENGINEERING
CIVIL ENGINEERING LABORATORY

Materials Finer Than 75 [lm in Aggregate by Washing

Project

Location

Tested by

Job No: CON/2561/120130

Aggregate descnption. Rock

21-Dec-2017

A1TBYIEMIUUAS1/2560 (MINBEIREN Owner: —

Report by 22-Dec-2017

Nominal Maximum Size of Aggregate Rock
Weight of Aggregate Before Washing (gm.) 55224
Weight of Aggregate After Washing (gm)) 5472 |
Silt Content (°a) 0ol

The results shown below this line are not vahd

|
(Associate Professor Dr.Burachat Chatveera)  (Associate Professor Dr.Sayan\ %)

Engincer in charge Project Director

Note

I Certification applies 1o test sample only

2. Certification 15 not vahd without signature and seal
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THAMMASAT  UNIVERSITY

FACULTY OF ENGINEERING
CIVIL ENGINEERING LABORATORY

nMawimAudnusavasiuruialnj

Project

Test Sample: #iu

Test by: Date Decernber 21, 2017
Report by: Date.; December 22, 2017
AANUINUTataIiu
S
. wasidus WInuiMe
uwmin
msdnusanu
nnﬁ'mﬁnnaumwmaau 100215 n¥u
nminvaeninuy 500 sau 83903 n¥u
. 14.281
unidnangidumaonisuyu 500 sau 587.2 n¥u
vwTaudemisnau 1000 5o 78048  n3u
22.119

wingaidoudanisvyu 1000 say 22167 n¥u

The results shown below this line are not valid

Engineer in charge

(Assoc.Prof. Dr.Sayan  Sir)

Project Director

Note: I. Certification applies fo the above tested samples only

2. Certilication is not valid without signature and seal
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= ° v o a A 4 Y a P
'i’]ﬂazl,aﬂﬂmsmu’ammﬂﬂj’mqszLUﬂi‘lJWUVIﬂ’JUQ%Jﬂ']ﬂ%’NIQiSLUG\‘VI’NGIEJ‘IJL‘VI‘IJEJ

'
=1

Y9lATINIFTINBY UIINVBULAUTIUNENNUBLUALANDIUTUNN

1-2-3 Angluszez 100 LUAS

udussseoniuuniungufiuguvesnsianzszidn ielvidinanisssdnffan Wensiuna
nssziialuadansniad e13anesin1susuussgunuunIsiangseida tieliinanisseidanadu
MIUANUMNIZANVDITN YT IIINeVDAA LT FrINsUTeRU URNuITAReanwUsIUA U
A199 Yae3UuuUMSEsELln ANUAIULAUZAUVDIA NWAULLRNIEUDIT UL LA AL LIAAT TUNNT
o = a a (3 Q’lj 74 a . . v 1 6
willewdnfiuusgoaduwlasll aeldsniateseida Hydraulic Crawler Drill uaLd@URIUAUENATS
3:12(d) 3.0 13 vmsnegsedn lngiinseaniuunisianzseida(Blasthole design) fail

158825813 1MUINA93L12 5810 AU wsN(Burden,B) nunefie sraen1anlnananingin

[ = a d‘ a a I~ YY)

w1 Begianeseilnfiariinisgaseladududuusn

AINERNT 538 Burden(luns) = Yu1ngia1e(in)

LYIUAT Sy Burden =20  LUAS

]
[ 1 |

25888 5eNINN312(Spacing,S) Mineia srEeinTeninegeiesane Tnnwniussey

Burden
NGNS ¢8¥ Spacing(ms) =(1.0 fi1 1.8) X B
dwiulasensiumiiesuaciorld svey Spacing(ums) = 1.25 X B
WIUA" Jeuy Spacing = 1.25 X 2.0 LuUMS

=25 LIRS
3.5¢8¢lun138nUng381Un(Stemming Distance,C) unedia szeziliieanaiiaztosiulilifu
a d‘ % v o a
#undalinueennisingseln
ANUENT Jeez Stemming(lung) > 0.7 V03588 B

dmsulassmsvinuilesilastagly szag Stemming(lums) = 2.725 X B

UUAT Je8 Stemming = 2725 X 2.0 UAS

= 5.45 bR

4.3383‘1‘7{@1’90mwﬁ"wﬂdwausuamﬁﬁm(SubdriLUng,D) vangRe svviidoaanzmasiuanniiuans
goanthuieliuladn mendinssuidnagldtuiidouauefuituatsvomdmg

AUGFAT 580% Subdrilling(uns) = 0.3 WvessweE B

dwdulassmsvimsiesuast adldsves Subdrilling (1m3) = 0.3 WYBITEEY B

WAUAT Je8¥ Subdrilling =03X20 Wng

=0.6 bUFIT
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N

avilu lunmsseidaduiu 1 ssudnvzeddduSunaingseasiail

~1A391558LUA Hydraulic Crawler Drill @ wirfiu 3.0 i1

~ANNgITEes 7.5 lWns(3anzides 82 aar fau dauedluluildes 7.60 wng)

—528% Subdrilling M1AU 0.6 AT

—ANANTINE = AINITIULUBEY + T8 Subdrilling

7.6 + 0.6 LA

=82 LIRS
~5%82 Burden Wiy 2.0 LUAT
~5%8% Spacing WU 2.5 LuAT

~528% Stemming AU 5.45 LIAT

ANNANGANE - S¥8E Stemming
8.2-545 AT

~3¢8¥9nIng52LUn Column Charge

=275 LIRS
~gnudoveludenlunsvily 3.6 Alansusiowns
~umtnJeueuludenlumsnluniligivseida = 275X 3.6 flansy

=99 Alansy

° a a Ay Y o o a | w 5 o =
—Q"Iu'ﬂu@“lJiSLU@‘V]W@QI‘Y]@']M?U?!@I?%L‘U@L‘V]']ﬂ‘U 5% I@ﬂu']VUﬂGU@QLL@@JINLUEJMVLULW?W

= 0.05 X 9.9 dlansy

= 0.495 Alansu

X 0.5 Alansu

suliaingsndailiomaluniegsnda =99+ 05 Alansu
= 10.40 alandu

~YSnesusilalumsssidanilegssiin =20 X 25X 7.5 gnuiAnluns

=375 anuAiumg
—Specific Drilling =82+ 375

=0.22 LATHONUIANLUAT
-Specific Charge =10.40 + 37.5

=028 AlanSusisgnuiaiiuns
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msmunansznumsldingsaialununatuaunislding seiiamemeumilevadlasimsvinumilos
1 o o a : =
W9AINVULIAUTIUNENMNBIAWTBILSYITN 1-2-3 nelusses 100 WAS
wiunsttingseilniendniiuuadlasanis wenmilaainiiunaiuaunisidingssidn
rldmianzvnaduraudnatsussanu 3 97 figduuunisseida Ae szey Burden Wity 2.0 wns
Sz8y Spacing Winfiu 2.5 1WAT UWazszevAINgavimiled (Bench Height) infiu 7.5 1was USuiw

[ o [

ngszvidanlduseana 10.4 Alansu/g Ingssdnaglduenludoyluwsnnauunduiwaludnsaiu
=l

Y

'
Y

94:6 Tnpumidn ldaussinviindladunsolaunludidudinszduuazgaszilndaufivlniiuuy
Fanezan Inermualiliusinaing sularedoneanlinu 104 Alansuwedonean vise 1 jredunyeis
(ONaTMINeLaY 4 uay 4.1)

1. NANSZNUIINAUAELILALARUDNDINIATINNTITILLUN

definsszidauslunmsviniiosusvedlasenis envazneliiAanansenudmudssiaiu
58U (Overpressure) wagadusaenna (Air Blast) siofiufigouln uazanuiifieglndveuiumiui
Tassnsanniian fo Srundslndfigamsiimmile egunanniuiilassnisiiniiesuszana 30 wns
v3ereanuinuminiiesiinsssidauszann 40 was FdlunsAnunazyseidiuseiuides
fiind uannisszdausuiefiu lnsdaulasdoyaniunisdnyvivesdninnianiions Usema
am"’gaw%‘m (The United States Bureau of Mines:Report of Investigation No. 8507; USBM Rl
8507) azuléin matindesd uazadudnemaninnssadadulaelaenssiunaingsda
fiynszidandeuiunndign deanansomsziuanusaendssldandnndiuszesmsesniia
voshmiiningszdefignszdandoutumniian Iinueaunis

dBl  =165-25log[ d + 3‘/7V ]

Wie; dBl e sgAuANAuTRLEsLAUusEAU (Overpressure) Tunasunsladulndiua)

Mg SreEN19INYANINTTIELTADANTIATR (1WAST)

o

W A dwiiningseidaniyassidandeuiuinniagasedamieals (Alansy)
AUMNURINTTElDvaelATeNS Mvualuldusinaingsen

Uszuned 22.93 Uauamadarmizaid (10.40 Alansumeddamzaid)

d=3\Vw A9 OMIEIUTTEENNE (WAS/SINNAUVBINLANSY)
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NFIALAZ TIENUNAAINAUTDIDINIANLAININNIIAINAUUTIBINIA (Air Overpressure)
=1 1 [~3 [ : = a dl’ 1 a =l [ 1y
g dudaun/n1519U7 lWANgwIdA1a (Mpa) BIBtATLUa FINUILATLUA mmmauwuﬂugﬂmm
SonflantuiuanusuiisiIouisuiuANNAUYDITUUSIENA F3Tl
dB = 20 log (P/Po)
Mo, dB  Ap A1veIRNsuLdsAusEaU (Overpressure) Tunasunistau (wdiua)
P Ao AnuAudsaiusEaulunesuveImNNAY (Uaun/an51917)

Po A8 AvBIANRULAENINSEIU (Reference Pressure) Fawinfu
2.9 X 10? Yaus/n1319in

fay psi =2.9 X 10° X antilog (dB/20)

'
=

ANUDIANUAUELBAUTEAU ALANUAUVDIAAUDADINIAIINAITILUA UNUNAINATNER

q

nafiAwmile agvinsniiunlasinisviumidesssann 30 Was n3e119INUSIUNE N BaNE

A552L0AUIEUNU 40 LUAS

Luen; 4Bl = 165-25 log [40/ *\'10.40 ]
= 137.66 W9TLUA
psi =29 X 107X antilog (137.66 /20)

= 0.02215 psi

o A ¥

tfufie trunddlndiiaamsiiemile agvirsaniiuiilassnisvniieaszana 30 wns
wiornaannuinamimiiesfiinisseidnuszana 40 wes arldussiuanududsaiusedu uas
ALTTRIRALSReINIAIINNTIdn Wit 137.66 1Tua way 0.02215 psi Aty
dewssuifisunanisussiiuduseduanusureadesiiiinansenuseyanataze1as
(9197 1) annsaasulddn sefuanuiudeaazadudnoinmaunutunddlndfaamsiamie
froglusziuargegaiidinnsmiieas vesUssmmansgoining (USBM. TRP. 78 Safe Maximum)
Foslaiiiu 140 wTua waz 0.030 psi AUEIRU WBNIINTaInuNUNTSTIMETDsYDslATINISHUT
wzfuiianismssndadildluiuiilassnsviniies HeilileVestunansenuainnissudade

tuvadlnanasnisfiamiievedlasinisiimiles Jaaninasianansenuluseaumm
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AT 1 WAAITEAUANAIVBUANITINANTENUABUARALALEIAS

psi HANSYNUARATY

180 3.0 lassasiadene

200 0.95 nszandwluguan

160 0.30

150 0.095 NILANUANUINEIU

140 0.030 Agegaiidtinguain uazeaUasnisanmsiauesUszma
an35e13n1 (Occupation Safety & Health Administration:U.S.
Department of Labor) gausula (OSHA. Maximum for
Impulsive Sound)

140 0.030 Agegaiidtinnsiviloas vesUszvaanigewssng (USBM. TRP,
78 Safe Maximum)

130 0.0095 Aiivaensfualagditinniswilons vesssmAanizew3ng
(USBM. TRP. 78 Safe Level)

120 0.003 ﬂ'ﬁﬁL'%'mﬁﬂﬁuﬁmtﬂué’umwmﬂlé@usial,ﬁamﬂunmumﬂ

120 0.003 AiisinldFunsiesSeu uazagegaidinguainuazay
Uaensdea1nn1syinuresUssmaansgosnisensulaty
nsviausiedosiu 15 undl (OSHA. Maximum for 15 Minutes)

110 0.00095

100 0.0003

90 0.000095 | Angaamitdriingunin wazarmdasafoannnisvinureslseme
ansgoineaniulalunmsvirnuseiiios 8 42lus(OSHA.
Maximum for 8 Hours)

80 0.00003

fin:USBM, 1980 81slu nosnsiniloaus, 2541
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2. LS9AUELLIaUaINN155ELUA

ussduazifieunnnsssidavedlasams e1vvsviliAnmnudevneunonasuazawan
assfioglndfiuilassnisinniian Ae thunddlndfigamsiimnie egvirsaniiuiilassnisviumiles
Uszanai 30 wns videshennuinamihmiiesiiinissednUszana 40 wes fadu Seinsdsedi
sEAUNANSENUSUANLdUazITioussunasiufIna1 deanansainvunnaduduaziiiouldluguves
AL IAd UnTeA21L5 291 N1AZIAA (Peak Particle Velocity) a1naun157 nean 1 siniiaaus
(NsuNInensssdl, 2541) laonsdsdtinnismilons Ussmaansgaiuini (United States Bureau of

Mines: USBM, 1971) #ai
Y, = K(d/wv?)™

dle; Vv fio AAuaedu viiemaueynagean (d/Aui)
fio szpzmneanyesudnfugafineeseinsisgnadng (vm)
W 7o U%mm’i’mqizLﬁﬂlﬂ/\lﬁﬂmu’amhjﬁm’iﬂ 8/1,000 39 (Uaua/d9%3za19)
uLHURINTImdesvedlasinsimualildsuinaingseiinussana
10.40 Alan3u/dameaidasan Mseusean 22.93 Yaus/3ameeai9aean)
K,m @ AAsTinLLeNa1UDs Dupont Blaster’s Handbook (E.l.Dupont de Nemours &
C0.,1980 919 & &gqm']a, 2541) MyURAT K = 160 kag m = -1.6
Fatiu aunnsitldlunisduan fe V= 160 (d/W¥2) s
Uihatundlndiganisiiawmie ogunsniiuiilasainisiiviiosssanm 30 wns vio

WNUIHAMmTein1sssdnussana 40 wns Wseussana 131.23 W

WA \ =160X(131.23/22.93"/2)¢
~0.8 /A
neamsdnudtwiuasUlid tunddlnddgemafieamie sgvimniiuilesamsviumiios
Usganad 30 was versnuinamimiliesdifimsssdauszann 40 wng azldfumnnuiiedu

= 1 < 1w Y I
‘Vﬁ@?"l’]?"l’l’mLi’J’e)‘léﬂ’W"l’sj\‘iEjﬂW]'mU 0.8 /AU
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= o o ! < o L= ! < =i Y Yy = =

diethnan1sAwumausIndurteAauTsuNagaaturasulasululssuiey
fuAIAMLLTIAEUYEEANSRUNAgEATinANduazouInnsss daivinlAAnAudemY
WN91A1E UG NATI (A15197 2) auden1vuavesd1dnn1sindosts Useinaansgaiusn
(NsuNneNIesdl, 254181989 United States Bureau of Mines, 1971) Wu31 5AUAIAINSIAAY

A < a o Y val a A A v i & R I o
vserAUSIeUNAgeEaUs AT unaslndganefiawmile detdeundt 2 43/Awd daluseiu
Masndainiuussduasitounnisseide
AN3197 2 uansrAULIRAUME oAU TIYN AEsERTIinANEUE IOWIINNNT

seidanvihliiinanudemeunenasasUgnasi

1 < d' Ay = v
ANA21U5AAY (W/AUN) STAUVBIAMULTEUNY
<2 Jaoany
2-4 Junaramesiisegunn
a a I3 v
a-7 LAANULANYLANUDEY
>7 ARSI DEIITULTS

fun:nesnsmilesus, 2541 $19iis United States Bureau of Mines, 1971

3. M3UAINILAUVD LAY

a

AMstETanseinlun1svinuilewadlasinis enanaliinnansenuannn1sUaINsELAU

q

| v

YoAwiuIINLIBnsziiade U uIeulsErTUUTMlnAAg i UNlATINAG Meassuy Taudeld

|
o w =

WUNNY WAZUNAISTINTIANAATeNTY FeTraEnananIsnuveAviuaslusyd uladevane
UM W Usunaunisidingseida 35n153nseidn Auaawesminmilod naenluniseankuumii
= @ v = a a a < a i < %
wiles Wudu geagauisalssiliussesAiuldinssiiuainnissedavediasanisluuaussiauls
Aasaluil
1) szeiulmnssinuaniuntivesmitnsside (Bench Front)
nsfnwsyezAuUAInszuaINN1sssinnusamindasy wul szesneiiiulaly
<

lolnananandunthveamthssilaluiuisu awnsaussdiulsnnaunismsseeiiuuiinseau

Wldlnadtan (nsam3nennsssdl, 2541 8ails USBM, 1971) faid
Lm = 0.334 [7.42 x 10° (d/b)*200] (0.4 D/5,490)2

do;  Lm o fe sseennslukunsuiiiuvdinsuaululalnaiian (1e)

d Ao Yun3sziln (1m)
b A s¥ey Burden Ntlaudign (vn)
D Ao mnuilunissednvesingszdaild (Wa/Aund)
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PNuaURINITmiissedlasanis Amualidnisaiggseila legldinsesanzuin
WuruAugnas 3 19 (d = 0.25 n) sze Burden Uszanad 2.0 uns (b = 6.56 WA) uazszes

Spacing Uszanas 2.5 w3 (b = 8.20 W) Faagldrmanudilunisszdaves AN-FO NTuagiurun

(%
[Y

usnugudnansgseida (m31eit 3) daluiidaslden D = 12,000 sin/Aunit (0.44D = 5,280) Fatiu
wannsafunszgiulinssdiulnadian il

0.334 [7.42 x10°(0.25/6.56)* 2001 (5,280/5,490)

147.93 W@ %30 45.09 1n3

LNUAY;  Lm

suiuladn mslétngszdalunsiuniiosedasams sviliawiuldnssnulule
nafgalunnsufiemaderduninudussogmaszana 147.93 vln vie 45.09 WAs 910qAi
yhnssudn Wefinsanfuvasiuiioguinalndifesiuilasnisnnitan fe trundilndfigamis
fimuile ogvisnnituillassnisimiiesuszana 30 wes viorsnuinumiwiiesiinisssdn
Uszaal 40 wes Mstununsiuniieswedlasinisviiesfinuslifienanisssdadiluluan
fuillasamsviniiosniity wiiiletestunansgnuannsselare tunddlndfiaamsiinmie
Y8alAsINTvIumiles 33131 agliiAnnanseny

A1579% 3 wanerAanTilunsseidinues AN-FO Wiagseidniiuwinmieg

VUIALEURIUAUINAN anasalunig 0.44 X anuEalunissadia
v233321Un @) szUn(Wasiaduli) (0.44 D)
1.5 8,000 3,520
2.5 11,600 5,104
3 12,000 5,280
6.5 13,900 6,116
9 14,500 6,380
15 15,000 6,600

PUATUNSNYINTFTY, 2541 81989 United States Bureau of Mines, 1971
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2) svpgRuldnsuiuainduuuesyseidn (Bench Top)

n1sAnwIszeEiuUaInsziiuaInaIuuuYesseidnuealasinis Ha15131NKE
N13ANWIVBIFEINNNTTNL BT UssnAansgalsni (nsunsnensssal, 2541 61989 USBM,1979)
WU izazmqﬁﬁuﬂﬁ’mizLﬁumﬂﬁmummgimﬁmﬁuaqﬁuwss%mﬂgimﬁm (Stemming) AU
snfianuvesUiinaingseidagaaiissiandouiudsanunsadmuamssesiuUansefiuain
Fruvuvasgssdald suaunsiolud

Fs=S/ 3‘/7v
do; Fs Ao ShndiusewinaszerUaunngssda/snfiauvesiinningsuingan
fisziOansondu

S Ao seerdatnuingseidn (We)

Aw o Uinadngsvilngeandiszidandoudu (Ueus)

NUHUNTIELTAY0lATINT WUl seezlauingseilngsga (Stemming) Winfu

5.45 s (S= 17.88 We) ldUsuaingszdaliiu 10.40 Alansu/damizaas (w=22.93 Yous/

[
Y a

Javzen) Mty awnsarwamszesUnsziuaniuuugsednlina

LNUAN; Fs 17.88/ (3\/22.93)

6.29 e/ sInAauveIUaus
INNTAINTIEY WU Azdiszaziuldinsenuainduuuvessseidamiiy

6.29 Wo/snauveslaud wazdloiaAlaannisanaluisuiiguiunsinuansnnuduiug

sgminszeriuldnsunululdlnafignanduvuresyssda naSouiiouiuan(s / >V w) 2es

o w =Y

drrinmsmilieans Usswaansgaisnn (Ui 1) wud sseznsudinseiuvesiu vuingszda 3 0o

U

fisvezAuvdnssnuaniuuwvesgsuleildainsaUssdiussezladonniseninamaniiilunsw
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3) @gUnansznuINNIsUEINTZAUTRAYAY
a I a A a Yy a a < v v
Nsvern1sUdINTEiuvenAiuUssiluld Ao seaensudinselauIneumin
Yoani1szida Windu 45.09 was uazdiuuuvesissidniisuainszeznisudansziuvesiu
lianunsoussdlusseglnionnteunitdwinannidlunsi Wefia1san Receptor Neglndifsiugn
a d‘ Y1
seddnunniign anunsaagulad
HANTENUABUIUFOUTIHYT 3NN1SUsTIUTEEENTUAINTTAUVDAABTAUAING 1
1199w asuledn aglineliinnansenunseaiuanudsmedeiunseulm wazanunneglndian
A v o v a = ' & o a N a
Ao Uhunadlnanaanisiiemile egvinsaniiunlasinsimilesUssana 30 AT W3aM9aINUSHIN

P9 TIN552L0AUTEUNM 40 LUAT wHaegala

a9u Tassmavhwiieauastiazlduiunningsadaluiiufinauaunisléingsada
nansumiiovaslasinis Tngdnszezanvaunlasudumdnanewamieausyuil 1-2-3 aely
szuz 100 s Ly 10.40 Alanfudedmnzdns wie 1 gAadmazdas latlasiunansznudu
AuduasLiiou A2UR AF uEABINIA wazn1sUAINTELA UV LALTiUA B eUgnadiade

thunddlnangameiiamilevasiuilasenis
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s1gaEaNIsAIUINISIEIngsziUnlunsimila
wanwtlaaniunAuANNITIEIng e inn1naumilavaslasan1simiaeineIn

= o/ = 1 d' 1
VIULYAUILIUNANAUIGLUALNUDILLIYUN 1-2-3 81NN 100 LUAT

Tudpsenuuununguiiugiuveanisiaizsade Weliinanissudeififagn Wensiuwa

' ¥
A

nsszialuadansnial 813neein1susuusssUkuunIsiatgseida ieliinan1sseiinnag
MIUANUMNIZANVDITN YT IIINeVDAA LT FrINsUTeRU URNuITAReanwUsIUA U
A199 Yae3ULuUMSIEsELln ANUAIULAUZAUVDIA NWAULLRNIEUDIT UL LA AL LIAAT TUNNT
o = a a (3 Q’lj 74 a . . v 1 6
wilesndnfiuuvgoadulasll aeldsangseidn Hydraulic Crawler Drill Yuad@URIUANENATS
3:12(d) 3.0 13 vmsnegseidn Ingiimseenwuunsiagseiln(Blasthole design) fiail

158883813 19MUINIA93L72 581 TAU0IMTN(Burden,B) u18Hia SEeen1an lnangainain

[ = a d‘ a a I~ YY)

w1 Begianeseilnfaziinisanseidadududuusn

AINERNT 538 Burden(luns) = Yu1ngia1e(in)

LYIUAT Sy Burden =25  LUAS

'
[ 1 |

25888 5enINN312(Spacing,S) Minea srEeinseninegnenesane Tnnwniussey

Burden
NGNS ¢8¥ Spacing(ms) =(1.0 911 1.8) X B
dwiulasamsvuiiosuasiadld szes Spacingiums) = 1.2 X B
WA Jevy Spacing = 12X 25  Lums

=3 LIRS
3.5¢8¢lun138nUng381Un(Stemming Distance,C) Manedia seeziliieanaiiaztdosiuliliau
a d‘ U v o a
#undalinusennisingseln
ANUENT Jee Stemming(lung) > 0.7 V09588 B

dnmsulassnsviuilesiuastiagly syeg Stemming(lums) = 1.2 X B

1.2 X 25 bUAT

LA 328 Stemming

=3 bURT

4. 52z NADUNTAINIAUVDINEIN(SUbdrilling,D) unefi syezdfodatzmasluaniiuans
Yt LUl A1endan1sseilnas laNuUNSsULELD T UNUAIIYDINTNN
AUEAT 538 Subdrilling(luins) = 0.3 Wwesszes B

dusulassnsvinilowwuasil agleszey subdrilling (Was) = 0.35 WinUeeTeyy B

WAUAT Je8¥ Subdrilling =0.35 X 25 Ung

= 0.875 bUAT
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[

avilu Tunmsseidaduiu 1 gsudnvgreddduSunauingsudaeiail

~1AT9u158LUA Hydraulic Crawler Drill @ wirfiu 3.0 i1

~ANNgITEes 7.5 lWns(3anzides 82 aar fa dauedluluildes 7.60 wng)

—58% Subdrilling M11U 0.875 LuAT

ANUEIFIULUIDEN + Feeg Subdrilling
7.6 +0.875 U7
= 8.475 I

—ANUANGIANE

~ 8.5 LIRS
—S¥gg Burden WNNU 2.5 LIRS
—5%8% Spacing WU 3.0 LAY

—528% Stemming WINAY 3.0 LUAS

~588¥8nInQ32L0n Column Charge ANNANGIANE - S¥82 Stemming

85-3.0 SUP]

=55 LIRS

~Sunudenenlulenlunsmnild 3.6 Alansuseluns

~hwiindesenluilenlunsnluvisgaivsedn 55X 3.6 Alandu

19.8 Alansy

—Snuiuszeiifedddmiuensadarintu 5% taedwiinveuesludelunsm
= 0.05 X 19.8 fAlansy
= 0.99 Alansu
suinaingsndailliiomaluntegsata =198 + 099 Alansu

= 20.79 Alansy

~YSumsusilalumsseidaniisgssin =25 X 30X 7.5 gnuiAnluns

= 56.25 ANUIANLLAT
-Specific Drilling =85+ 56.25

= 0.15 LATHONUIANLUAT
—Specific Charge = 20.79 + 56.25

= 0.37 Alansudeanuirnians
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a

nsdwanmanszmumsldingsuiauenmiionniiufinaugunsléingszida
wiunslifansadaiendniiuvedasins uenindleanituiinausunmslitngsdn
wlinzauaduhgudnatsUssina 3 i fyduuunissnda Ae svey Burden Wity 2.5 wns
28y Spacing WU 3 1WAT uarsrezAUEImtmiled (Bench Height) winifu 7.5 wns Usunasing
seudafilduszana 20.79 Alanfi/g gasdnaslduonludonlumsnanisufiwalusnsdu 94:6
Tnethmiin 1auseiineindiadunielnulufidusnseduuasansadaseufuliihuuudonedas
wldusunaingseidadedamzaisliiiu 83.16 Alanfusiedmieais v3e 4 sAdenizads (Bnans
WELaY 4 uay 4.2)

1. HANIZNUIINAINANLEHILAZARUDADINIAIINNNSIZLTN

defnnsszidauslunmsviivileausveddasinig e1aazdeliiAnnansenusnudediaiu
58U (Overpressure) uagadusaoIne (Air Blast) sioftufiseuln wavanuiifleglndvouivniiud
Tassnisundign Ao Srunddlnddganisiamie ogvinsainiuilassnisuinavdinios
fifimsssdavszanm 130 was dddumsfnwuasdssdussdudesiifatuannssedousuiofiu
Inganauuasdayanunisfnwrvesdiinnisimileus Useinaanigeiusni (The United States
Bureau of Mines:Report of Investigation No. 8507; USBM RI 8507) aiq‘lﬂﬁd? ANTLAALEYIRY LAY
adudnoimannnsseidadulfmalaoassiviinaingsedaigassidandeniuinnian
s?fqmmsamswﬁ’mmwﬁ’aﬁuaﬂLﬁmié’mﬂé’mwdamwwnw\'aiwﬂﬁ'mmamfmﬁ'ﬁmqisL‘ﬁﬂ
flgaszilandontuannitan dmwannis

dBl =165 - 25logl d + A W

\le; dBl  fe syAuANAUYBLEsAAUTEAU (Overpressure) Tunasunisladutndiua)

]
A =

B T88¥N19AINANINTT2TANRANTIITR ()

o

1% ]

W Ae dwtiningssideiyessidandeuiuunniigasedsmneais Rlansy)
ANULHUEINTVL L 99UBILATINTS ﬁmuﬂﬂ%ﬂ%mmi’mqsmﬁm

Uszuned 183.34 Uaunnaddrmzad (83.16 Nlansumaddmizaid)

d=3\Vw A9 OMIEIUTLTEENNG (WAS/SINNAUVBINLANSY)
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NFIALAZ TIENUNAAINAUTDIDINIANLAININNIIAINAUUTIBINIA (Air Overpressure)
=1 1 [~3 [ : = a 4; 1 a =1 1 1y
gt dudaun/n1519U7 lWAngwidA1a (Mpa) BIBtAfLua F9RUIBLATLUA mmmamwué‘lugﬂmaa
FonilanduiumnusuiiaSouisuAUANAUYDITUUSIEINA F3Tl
dB = 20 log (P/Po)
Mo, dB Ap A1vesRNsuLdssiusEaU (Overpressure) Tunasunislagu (ndiua)
P Ao AnuAudsaiusEaulunesuYeIPNNAY (Uaun/a151917)

Po  fo AvesAnufuAsnTsU (Reference Pressure) Fauiniy
2.9 X 107 Yous/m519in
fay psi =2.9 X 10° X antilog (dB/20)
AveInNRUEBUAUTERU warALUYDIRAUsRaIN AIINN1SIETn Trundslng

gansiiemile agvinaaniunlasinsusnuimleiiinisseilnuszana 130 wng

UNUA; dBl = 165-25 log [130/ 3\/83.16]
= 128.15 WwaLua
psi =29 X 107X antilog (128.15 /20)

= 0.00741 psi

O A 1 Y] v al a =~ | & A a 1y = aa

duae Urundslndiaanisiiamie ogvisiniuilasinisuinamidiviesid
nssetinuszanal 130 e 2lAsUTEAUAMNAULIEBIAUTEAU LAZANAUTBIAA USABINA
NN552LTN WINNU 128.15 Wa@ua waz 0.00741 psi Aua1ay

o a = a o Y} Y} a aa |

WalUTouigunan sUsTEuAUTEAUANUANYB AN INANTENUADYARALALDIAS
(113199 1) anunsaasuladn seduanudiudsuazadudaoniauiuniiunddnangansiiamile

[

geagluszauarnuasadeivualagdrinnisinilens vesussinaanigoLusng (USBM. TRP. 78

s
¥

Safe Level) Aagliiiiu 130 10@Lua waz 0.0095 psi AMNAIAU UanNINTAINWHUAITHIILUT DIV
Tassnisnunaziunianianissetdadnlulunuilasenisiniunides veilinedesiunansgnuain
n1ssesinnavrunaslnd N ganieimnilovaddasan1svinivid o 39A1AT198LAANANTENY

Tuszausn
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AT 1 bAAITEAUAINAIDUASITINANTENUABUARALALEIAS

psi HANSYNUARATY

180 3.0 lassasiadene

200 0.95 nszandwluguan

160 0.30

150 0.095 NILANUANUINEIU

140 0.030 Agegaiidinguain uazauUasnsanmsinauvesUssma
an35e13n1 (Occupation Safety & Health Administration:U.S.
Department of Labor) gausula (OSHA. Maximum for
Impulsive Sound)

140 0.030 Agegaidntinnaiviloas vesUssaanigewsny (USBM. TRP.
78 Safe Maximum)

130 0.0095 Aiivaensfualagditinniswilons vesssmAanizew3ng
(USBM. TRP. 78 Safe Level)

120 0.003 ﬂ'ﬁﬁL'%'mﬁﬂﬁuﬁmtﬂué’umwmﬂlé@usial,ﬁamﬂunmumﬂ

120 0.003 AiisinldFunsiesSeu uazagegaidinguainuazay
Uaensdea1nn1syinuresUssmaansgosnisensulaty
nsviausiedosiu 15 undl (OSHA. Maximum for 15 Minutes)

110 0.00095

100 0.0003

90 0.000095 | Angaamitdriingunin wazarmdasafoannnisvinureslseme
ansgoineaniulalunmsvirnuseiiios 8 42lus(OSHA.
Maximum for 8 Hours)

80 0.00003

fin:USBM, 1980 81slu nosnsiniloaus, 2541
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2. LS9AUELLIaUaINN155ELUA

wssduaziiouINNsszilnvedasinis onvviiiAnanudsmeuneasuasdelan
aseeglndiuilassnisuiniign fie Uhuvaslnanaanisiiamile agreaniuilasansusiumtl
= aa a v & = o a ) Y ) 41 '
Willpadn1ssetdnuseunad 130 W A9 3991n15U 52 IUSEAUNANSENUATUANUEUELLT UMD
waasudingns Faanunsadavuneduduaziiouldluguvesnnusiriunsonuiiouningedn
(Peak Particle Velocity) 21n@un157 neen1sind oeus (nsunsweinsssal, 2541) lae19dsd1in

(%

Nsivilaans Useineanigelasni (United States Bureau of Mines; USBM, 1971) ¢iail

\Y; = K(d/wWv?)m

A 1

dle; Vv flo Aanudindu vifeAeuieyniagagn (fr/Auni)
Mg 33azmm}’ma;mzLﬁmﬁuqmﬁ&y’waqmmi?qﬂqﬂa%ﬁq (W)
W Ao UTinaingsudeliiiidasnanlaisiingn 8/1,000 3undl (eud/davnzeag)
auwNUrIN I mlesvedasinsmvualildusinaingssiinUssunn
83.16 Alansu/mizaI9gegn (M3oUszuna 183.34 Yous/Jsmieaiegean)
K,m @9 AASTinLNA1 TR Dupont Blaster’s Handbook (E.l.Dupont de Nemours &
C0.1980 $nalu adn wawana, 2541) Fsuaan K = 160 Wag m = -1.6
Fatiu sun1sildluntsduan fie V= 160 (d/WV2)s
Uinathundslndfiaansiinmie sgvisaniiuilassnmsuinumiuniesiidnisseida

Uszanas 130 wns viseuszanm 426.51 ¥n

WA v =160X(426.51/183.341/2)
~0.6410 §3/3unil
MnuansdntsiuagUlih Suvdilndfiaamsdimnie fogisniuillasenisuiion
wiilesifinsszidauszanal 130 was sglddudmmnuiinduvieainnuifieyningegaminiu
0.6410 /Al
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= o o ! < o L= ! < =i | Yo = a
diethnan1sAwumausIndurteAauTsuNagaaturasulasululssuiey
fuAIAMLLTIAEUYEEANSRUNAgEATinANduazouInnsss daivinlAAnAudemY
WN91A1E UG NATI (A15197 2) auden1vuavesd1dnn1sindosts Useinaansgaiusn
(NsuNneNIesdl, 254181989 United States Bureau of Mines, 1971) Wu31 5AUAIAINSIAAY
N < a o 9 val a A A v i & S =g o A
viIeAIANISIBUNAgIgAUS MU unadlnaNaansiiamile fdteundt 2 933w Falusyeui
Uaonieannmuussduastiienuainnisseidn
= i 2 A - < PPN Y =
M31991 2 LERIAIANHLIIARUNIDAALTIBUNAGNAATIINAANNFUALIBUIINANT

seidanvihliiinanudemeunenasdsUgnasie

1 < d' Ay = v
ANA21U5AAY (W/AUN) STAUVBIAMULTEUNY
<2 Jaoany
2-4 Junaramesiisegunn
a a I3 v
a-7 LAANULANYLANUDEY
>7 ARSI DEIITULTS

fun:nesnsmilesus, 2541 $19iis United States Bureau of Mines, 1971

3. M3UAINILAUVD LAY

a

AMstETanseinlun1svinuilewadlasinis enanaliinnansenuannn1sUaINsELAU

q

| v

YoAwiuIINLIBnsziiade U uIeulsErTUUTMlnAAg i UNlATINAG Meassuy Taudeld

|
o w =

WUNNY WAZUNAISTINTIANAATeNTY FeTraEnananIsnuveAviuaslusyd uladevane
UM W Usunaunisidingseida 35n153nseidn Auaawesminmilod naenluniseankuumii
= @ v = a a a < a i < %
wiles Wudu geagauisalssiliussesAiuldinssiiuainnissedavediasanisluuaussiauls
Aasaluil
1) szeziuldnsunuanaiuntvesmitnszside (Bench Front)
nsfnwsyezAuUAInszuaINN1sssinnusamindasy wul szesneiiiulaly
<

lolnananandunthveamthssilaluiuisu awnsaussdiulsnnaunismsseeiiuuiinseau

Wldlnadtan (nsam3nennsssdl, 2541 8ails USBM, 1971) faid
Lm = 0.334 [7.42 x 10° (d/b)>200] (0.4 D/5,490)2

do;  Lm o fe sseennslukunsuiiiuvdinsuaululalnaiian (1e)

d Ao Yun3sziln (1m)
b A s¥ey Burden Ntlaudign (vn)
D Ao mnuilunissednvesingszdaild (Wa/Aund)
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PNuURINTTImiissedlasans Amualidnisiaiggseila lagldinsesanzuin
WuruAugnas 3 49 (d = 0.25 n) szeg Burden Uszanal 2.5 1uns (b = 8.20 Wa) uazszes

Spacing Uszanas 3.0 w3 (b = 9.84 wn) Faagldrmanudilunisszilaves AN-FO MTuegiurun

(%
[Y

usugudnansgseida (m31eit 3) Faluiidaslden D = 12,000 sin/Aunit (0.44D = 5,280) Fatiu
wannsafunnszgiulinssdiulnadian il

0.334 [7.42 x10°(0.25/8.20)* 200] (5,280/5,490)

151.28 W@ 130 46.11 LUn3

LNUAY;  Lm

szwiuladn msldingszdalunsiuniioswedlasams agvilimsiuddinsznulle
lnafigalununuiiemaderiumihnuduszosmasyann 151.28 Wa v3e 46.11 luns 2ngail
yhmsszde definnsunfuvdeiuiieguinalndifssiuilasinsuindian Ao drunddlndiigamis
fienilo ogrinsniniiuiilasenisuinaviuniiosidnssedauszann 130 wes Gsegluszesd
Uaeadeainnisudinssiiunazlildsunansenuanniuvdinssinuainduniiveantiseiinves
Tassnausiogdla uenninnuwunisiudiewedassnmanuinegiuiiamamssadadililues
fuilasansviuniles viailmedesturansgnuannnsssdasetunddlndiaamafimnienes
Tasansvimiles 3ar1n3n azldiAnnanseny

AN9197 3 waneA1nasIlunsszdnues AN-FO Wegszilndawinenge

VUIALTURIUANINAN Aaus2lunns 0.44 X anuEalunissada
v23332LUn @) szUn(WasiaIui) (0.44 D)
1.5 8,000 3,520
2.5 11,600 5,104
3 12,000 5,280
6.5 13,900 6,116
9 14,500 6,380
15 15,000 6,600

ULATUNSTNYINTTTE, 2541 91959 United States Bureau of Mines, 1971
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2) svpgRuldnsuiuainduuuesyseidn (Bench Top)

n1sAnwIszeEiuUaInsziiuaInaIuuuYesseidnuealasinis Ha15131NKE
N13ANWIVIEININNISNL 09T UssnAansgalsni (nsunsnensssal, 2541 61989 USBM,1979)
WU izazmqﬁﬁuﬂﬁ’mizLﬁumﬂﬁmummgimﬁmﬁuaqﬁuwss%mﬂgimﬁm (Stemming) AU
nfianuvesiinaingseidageaniissiandoufudsanunsaduamsseziuUansefiuain
Fruvuvasgssdald auaunsiolud

Fs=S/ 3‘/7v
do; Fs A ShnduszwinsszerUaingssde/snfiasvestiinaingsndngaan
fisziOansondu

S Ao seerdatnuingseidn (We)

Aw o Uinadngsvilngeandiszidandoudu (Ueus)

NuIUNITIETnvedlasaNTg wud sverlauingseidngsan (Stemming) Winfiu 3.0
wns (5= 9.84 W, TdUSunaingseidnliiu 83.16 Alansu/dswmizads (w=183.34 Uaud/damizaa9)

Aty a@nansar s szarUiInsEiuaInAuUEgssdalana

LNUAN; Fs = 9.84/ (3\/183.34)

1.73 o/ snanuvesvaun
INNTAMINTIEY WU Aliszaziuldinssnuainduuuvessseidamiiu

1.73 Wo/snfianuvesdoun wagdlethAanlnainnisawinlueuiisuiuniuansaanuduiug

seminszeriuldnsunululdlnafignanduvuresyssda lnewSouiisuiuan(s / >V w) 2es

Y

o A ! @ a a 1 a [ a a g
AMUNNITLNUBILLT ‘Ui%LVIFTﬁ‘VﬁiEJLlIiﬂ’] (EU‘V] 1) WU 28NSUAINTELRUTDINU TUINFISLURA 3 U7

fisvpzuldinsziuainiuuuresgsudnUszann 340 Wa 150 103.63 WA
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a ) P ] Y a
NULAALUAINNNDINTTINLDIAULT NTUNINYINTTIE, 2541

JUT 1 nsmluansanuduiiusseninssesiuudnsanululalnaiige

NUUUYaLssEiln lagluTeuieuiuen S/WY?
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3) @gUnansznuINNIsUEINTZAUTRAYAY
a I a A a Yy a a I v o

InTEeNsUAINITAUTRLAYIUTUSEUlY Ao svezn1suainssiuaIneIumi
Yoan1szida Windu 46.11 was wazduuuvesyssdadisuainszeznisudinszinuvesiu
iy 103.63 Wn Weiansan Receptor Neglndifsaiugnseilnunniign aunsaasuladn

HanszNURTIUEaUs YT 31nn15UszIliusEernsURINSLAUYe AR INGT)
1199 aguledn aglinelifnnansenunseainanudemedeiungeulm waranuinieglndan
A v Y v a N B & A a v A Ao a
Aa UruvaslndnannisieviieNegiiaaniunlasinisusnamvimileaniinissadadssana 130

LIRS WHBEg19la

a3V lasenrsvinmiesndasiiazlduiunauingsziiauaniuilaanninuinaaunay
n1sldingseidn laifiu 83.16 Alanfudadanizae w3e 4 Jaadanizedis iadasiunanseznu

AIUAMNA UELLTIDU AAIUAY AAUTABINIA wazn1sUAINTEIAUYR LAY T sUgnasefe

v o P a P A 4
U'luViaﬂIﬂaqu@]VI'NVIﬂW]ua?la\'iwuvaﬂiﬂﬂqi
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