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t1.T6ng quan

co hat da sau n6 mln duαc phan 6nh t6nq quat

bらng quy luat phan b6 c6, ha:da va kich tht:P6c

trung binh cia cё  hat d6 sau n6 min.CO hat dう

sau n6 min anh hu∂ ng truC ti6p d6n hiOu qoJ・ san

xuat。こa day chuyё n b6c d6: khoan― n6-x`c b6c―

van tら i.                                  
´

c5,hat dat da hay cё n goila rn● c dO dap vo dat

d6(MDDVDD)sau n6 nlin phu thuOc vaO CaC yOu
tO tu nhion vら you to k,thuat,cong ngoo.Trong
yOu t6 k,thuat co,hat da sau n6 phu thuoc vう o chi

tiOu thu6c n6,hlnh dang itPα ng n6,|。 ai ch`t n6,cac

thOnq s6 vё 16 min… …Tuv nhion chitiou thu6c・ n61a.・

veu t6 c6ぅ nh hl夕6ng rnanh nhat d6n c6,hat da｀sau

16 mln.Hion nav ctt quiluat w thuv6t vざ phan b5

cё hatd6 sau n6 chi mang inバ kh`:quat h6a to昴

hOc va khOng phう n anh h6t dLPOC CaC diさ u kiOn n6,

cDng nhψ hinh dang luong n6.Vl vay khOng th6
ing dung k6t qua tron day truc ti6p vaO thu,c tiё n

d6diさ u khi6n chatitPong dap vO,dat da sau n6.

ⅣIot s6 cOng trinh nghiOn ciu lm ra cac ho s6,
hay ham s6 thtPc nghionl chO y6u voi cac diさ u kion'

n6cu thё ,dう c biOt chυ a c6 dO cap voi dang lu'o'ng

n6tap trung dang nぅ mmう tthoう ng Fl■[5].Chinh Vl

vay viOc nghiOn cク u anh hυ6ng cdち,chi tiou thu6c

n6dOn qui luat dap v。 ,dat da cOa ltPong n6 tap

trung la hlノ 6,ng nghion c口 u c6 tinh c6p th16t va c6′

nghia thυ c tiё n.

2. IPhan tich itPa ch9n dang phLPc'ng trinh
toan h9c t6ng quat rnO ta quiluat dIP bう 。phan

b6c5'hat dit da Sau Q6 mln

Hion nay, tren th6 gi6i c6 nhiё u COng trlnh

nghion c●u vё quy luat phan b6 c6,hat cふ a d6ng

da sau nO mln.Diё n hlnh lう hal dang pht′ 〈γng tnnh

toan noc tong quat sau.

Phυong tinh quilutt phan bO ROzin― Rうmle 121,14]:

TrOng“ :P(x)_■ lё

"hat c6 kich th"CS:X―Kich thυ 6c ciシ hat:a,n‐ CaC hO S6 thuC nghiOm phu

thuoc vac)chi phi nぅ nq ltl,(ッ no va tinh chat dat dだ 1.

lhυong ttnh nby′ おn t5 trυong hop khong pho

P(x) = 1' "'r (1)

hop v6i thuc tё lぅ P(x)=l khi x=∝ ,.Nhung trong
da no ich thυ6c cuc da 16'n nh 6t latl6ng

c6gidi han
min thi k
tx=x,,",)- D6kh6c phuc nhυ oc di6m

cia quy luat ROzin― Rう mie,chOng ta c6 ine su,oung

phuong trinh Golden-Andreef (pht .[9
RVdi dat d6

n口 t nё )[2]:

P(X)
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6 thυc 10hi orn, phan inhTrong d6: m Hё S

MDD VD[)cOa vu no :x― K千ch th u'o'c・cu c da khう。

s`t ax― KiCh thu6c Cuc 10n nh at ng d6   、

no ra.
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Kththυ dC CO hat     _ X"nx`X

月.7.Qυy′υar ρ力an bδ f力 a′7カ ρわan C∂ 力af da Saυ

ηδ:7_D6′ (́"dar dう dδ ηδj 2-D6′ ′6f dar da c6

dO nδ :″υng b′η力J3-D6f va′ d`rda k力 6 ηδ

Phυαng trlnh nay phふ hα p voithυct6 hon Ⅵ khi

x=xmaxthi P(x)=1.Khi mく 41卜i du,ong bi6u diё n c6

ヽ

00NG‖ GlllEP‖ 6.Sii3‐ 2019
/

皿皿

24



610Z‐81DS・
9‖d]l‖9‖9‖o0

υムン″δυノリ
'9″

δaη;δυ9Sr″イηes:リリつ0′θOメυ9イご-0`9
rυ

9″イ。η9′′δυ9S O[7-θ f9υ ηθS,pο″。″9暉υ δυわ′7f9インリυ′p o91χ~ク
子イ

(0

Ｗ ε ｇ０
〉́ ″

卿
δ υ０

ど
勧

ヽ
イ 勧

′
″０

〉‘

麟
ヽ

０ ″ θ
〉̈

η 切 υδ
″・α

¨
ω

、dr
●

ιι′9′″δυノリη′ι〃9υ9'b
9υ′暉ィ0`,´ノ′●レ6v″δυノι′′η9″―θ:

′θy―ο:″0′″δ′ノι′′net′

δapηヅ′υα″′彎″釘りδ′ノ
9υ9p ο9p 9‖-9
ι′7り′μ19ηb"9ιυ υυソZ・H

(e
(0

・6u90Чll口Ш90 doЧ 6uρn」l

!鉢6uり6uOn)0"9Ч K"6u9nx ttp n9四℃9Ч
Ш9!p κeШマ19u κ06 uo!p u9n6N(8 0ζ dj】)!OЧ〕001
9J uO!pd」、 6u9q Ou K96)(Nヨ■)〕!」lued 9u o9nЧ)

6unp■s Шo!Ч6uりξl!?q6uo」19u6uo剣090
■6u98 6uo」l Чue u9Чd oonp 9u

u9!】n9!p?A Шo!Ч6ulЧI n9Ш oOo 6un」)o,p9s6u9Ч■ ・4ЧI n9L!6uOap o9q?A Oe1 9ЧO`n9ul κヮl oA 866ι
-90レ

8N/ヽ(〕上u9nЧO n9!1 00Чl oЧl uenl tu91Ч6uりЧl

マA n9u」κヮloO!A■n9u16uo11 00A 9u 6uOハlenp 9p 91
。90u=S:lp neu1 0,p Чuり1 9nC)Шt几l oo乙Xoo乙x00乙
:n9Ll e00 0'nЧ]Ч。!】・00レIN ultu 190 6u?Ш!xe■A
6uёp Шo!Ч6u川ineШ 6unp OS elutШ 9u nes,p leЧ

″θ′″δυノ暉
'η

′″υ,095J9ッ■り6υ981
4)O uCЧd ЧuCЧ1 9q u【,Чd llnlスnb n,no uol年6u9(]

しOJ″6″メリリ

"り

9″994・iF
、Ш9:Ч6u omЧ:nり。u9!ЧaN・8

.・
(01=Ш9SШマЧ ooハp Чuip。9Xマ1覺口Ou

`Ou OOnЧl hO!〕lЧ0 0oA no■u OonЧI nЧd Ш 9S ёЧ
O`Oap Чu!p o9x Ш9!↓16u OnЧi nno u9!Ч6u u90?Цl 19p

lep 1001!9Ш!OA!9p9u uo!】ne!p6u■1 200 ШttЧOu
昴ЧI nり0～u9!Ч6u10i9Чd uマO iЧo 6u9Ч】t口10山Iヨ
ーu!Z9u eo0 19ni!nb 6uep 00np 6unp 6u,9G

・
Ou oЧン

'f)。

Ч。6un」)0口I)8 6uep
90 u9!p n9!q buOnp !Чl レくtu eA z buep 90 u9!p
n9!q6uQttp レ=u」`9u9p9p OЧ0 6un」l o9p レ 6uOp

086レnШ e00 Ш919 19G00ZX00ZX09Zu!u」190u9山!X00A
。u」/6】

`ЧOjl、

9Чf6uOハ1 6uo」■

ou
6uonl ui 9q qcpc

oeo×u×|?p

日

,コロ曖●

●

|

q

●

●

【」●_.

,

` ´_
、|_/

(q,
｀ヽ

●

●

00レ

フェ:o/9】γOЧ eЧd

u9u19ns 6u`∩
(ШШ)

:OρnЧ]ЧOり冽
ngШ nO!ll∇A′“

Ш□0‖OVHl iV‖‖
′



回 | IfiN IHIG il6

cong cu phuc vu lay s6 1iou thi nghierl g6m:
can ti6u ly d6 do kh6ilυ ong nh6rl cuc d6 sau n6
c6c〕 ng nh6m kich c5,bO sang tiOu chuan d6 phan

loai nh6m kich cO cuc da sau n6.Phυ ong phap
xac dinh kich thu6'c trung binh cOa cuc rn5u sau n6

sё dtPa theO s6 1iou sang rnau va trong lυ αng
tυong ing V6itυng rn`t Sang,dLPα C tinh theO COng

thic sau:

Dib
_Σ aldl

100
,rn (3)

>Phan loal kich thuσc hat sau khi n6 bら nq b6
sang tiou chuan.       :

>x6c dinh kh6i lυ ong tむ ng loai co hat bふna

can tiou ly voi do chinh xac l,og.     ・

>xac dinh呼 le phらntぬ m tυng cё hat,xac
dinh kich thu'6'c hattrung binh.            =

33.K`19υう詢F“g力′om           i
K6tqua do dげαc sau n6 1a tilo phan tぬ m caξ

loai cё hat thu duoc khi n6 mo hinh thi nghiё Frl∂‐
trOn.Trong thi nghiom nay ta phan chia lam lo co

hattheo cO sang 96m:く2,5;2,5=5:ぷ
=10:10=20:20‐30:30=40:40-‐ 50:50=60:60‐70:>70(rnm). ^

Sau khi c6 duo'c flё %c6atむ ng cё hat trong‐

mau ta lap Bang ti 10 phan trう m co' hat‐ c6 kich

thuOc nh6 ho'n x caa tCPnq m5u tt′ 。'no口 nq voi c6c

kh6ilυong thu6c n6 khbc nhau.    
。  ‐

 ・
3.4.Th“ fr,9ι′y′″ョ::詢 yc ng力 rm vlρ力う″

わ6●5'力,I saυ ″6
Tむ s61iOu δ Ban9 2,ta xay dung dt■ o'c da thi vё

quyluat phan b6 thanh phan c5'hat da sau n6 mln,

xem H.5.    .

■
ヽ ●

t

Trong d6:di― [)υOng kinh trung binh Cla Cap c0

hat th口 i,m;α i_T,lo cap cё hatth口 itrOng d6ng,

% (α l+α2+α3+.¨ +αk=100):k~S6Cap C6 hat phan
chia,k=・ 10.

3.2 Qυ y trin力 納Fng力Fm
>Ti6n hanh n6 cac mau thi nghiOrl vdi kh6i

lυαng thu6c n6 tう ng dらntむ thap d6n ca。 .TrOng thf

nqhiom nav ti6n hanh no vdi 6 kh6ilυ onO thuoc no

kh6c nhau(tuong口ng vdi 6 chitiOu thuOc n6),m6i

10ailT15u thi nghiom duoc ti6n hanh n6 3 1an d6 11y

k6t qua trung binh・                 4´

t

Bうng 2.万 ′θρ力aη fram oδ 力ar κたわめ

"ICく
χ

“

υdスκ kカプ″δε

`c mδ
υ約′

′
ngわたm.Dy■ 7θθ%

30-40 50-60 60-70 >7010-20 20-30く2,5 C,1ミ . 1民
Kich thυOc cё hatx(mm

45 55 65 807,50 15 25 351,25 3,75Cd hat trung binb (mm)

う,由 30,313「 .0,438 01563 0
1、

.

Ｏ
Ｏ０^（

０0,016 0,047 0,094 0,188
Kich thudc cO hat
tuonq dot, )uxmax

0,269 0,395 0,492 .0,6570,029 0,057 0,097 0,139 0,1994,89
0,436 0,566 0,730 0,8640,081 0,139 0,250 0,3437,2g 0,043

0,616 0,742 0,8800,139 0,191 0,274 0,398_ 0,5109,6g 0,108
0,747 0,823 0,9090,345 0,453 0,546 0,6420,136 0,23112,09
0,838 0,894 ・

Oi9760,530 0,623 0,7750,151 0,283 0,40814,49
0,947 0,9790,771 0,9120,166 0,324 0,438 0,606
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vうo chis6 mO(-0,791)cia chi tiOu thu6c n6(q).
rna khong phu thuOc vう o tri sO (0,684). Tri s0

(0,684)trong truOng hop nay c6 th6 coi nhψ  mOt

hO s6 thuc nghiOnl phu thuoc vぅ 。 dO bё n mau

(hay loai dat d6)va c6c diё u kion khac cia vu n6

nhu s6 1υ ong rnぅ tthOang.
Phan tich phuong trlnh thυ c nghiOm (10)V6i

diёu kion n6 1uong n6 tap trung trong diさu kion

n15u c6 05 nlう t thoang, phan tich k6t quう  nghiOn

cク u trong[1l v∂ idang mot mぅtthOang va hai mぅt

thOang cho phё p c6 th6 bi6u diё n(10)Vё dang
t6ng quat sau:

m=A.q‐■.                 (11)
TrOng cOng thOc(11),A coila hO s6 dう c trung

cho dO bёn dat da va cac diё u klon n。。ai chi tioふ
thu6c n6,khOnq d6i d6i vdilT16i diё u ki6n n6,cё n n

la chisO dぅ c trtノng chO ml夕 c do anh hu6ng coa chi

tiOu thuOc n6 dOn mt,c do dap vα  dat di sau n6.

Thay(11)vう o(2)nhan duoc dang t6ng qu6t vё
quiluat phu thu6c cOa c6'hat vう o chitiOu thu6C n6:

Bう ng(2016),'INghiOn ciu thυ c nghiOm trOn m0
hinh vё quy luat phan b6 thanh phan c6' hat da 

・

sau n6 min thi cOng dυ ong hら m‖ ,Tuy6n tap c■
cOng trlnh khoa hoc k,niOm 50 ninrthanh lap
Bo mon “xay dung COng trinh ngarl va M6''
1966-2016,tr.362■ 372.                     .

2.HO ST Giao, Dam Trong Thing, LO Vう 中
Quy6n,HOang Tuan Chung(2010),N616a hoξ
l' thuyOt Va thLPC tiOn, NXB Khoa hoc va・ Kf
thuat,Ha N6i.               .     、 .・

3.Dam Trong Thうng,V]TrOng H種;u,L6HOng
Hうi(2017), ''NghiOn c口 u phυαng‐phap x6c dinh

hらng s6 dap vё dat d6 khi n6 r.in",Tap chi xa,"ヽ

dung,2(7),tr.19-25.              ‐

4. И.Φ . C)KCaHИЧ, 日.CI MИ poHoB (1982).

3aKOHOMepHocTИ  ДpoOЛeHИЯ「OpHЬ IX ΠOpOД BlpЬ IBOM

И    npOrH03И poBaHИe  、 「 paHyЛ OMeTpИ ЧeCKOrO

cOcTaBa,HeД pa,IMOCKBa｀・:

5. KyTy30B Б.卜|(1990),Jla6opaTopHЬ le pa6oTЬ I

口o .ДИcЦИnЛИHe `` Pa3pyu」 eHИ e 「 OpHЬ IX ΠOpOД

B3pЬ lBOM",M「 И,MOCKBa.

Ngvnhttbai:f“∽θブθ

Ngうygむiphan bien:75/779/2θ 78

′
 ́   ・ヽ

P(X)=t爺サ
vdi dang vatliou s[dung trong thi nghiOIΥ 1 66

A=0,684,cё n η=0,791.

5.K`tluan va khuyen nghi

Tυ k6t qua ctta nghion c口 u tren cho pAё p rit ra

cac kotluan sau:

> c`c quy luat thuc nghiorl vё stP phu thuoc..

thanh phan c6,hat d6 sau n6 d6i vOi dang lL咸 nゝg

n6tap trung,n6trong diさ u kiOn 05 mうt thoang“

dang ph〕 hα p v(。 i dang l,thuy6tt6ng quat du b`も
｀

quy luat phan b6 co hat da sau n6 cOa G6den―
Andrep:

> HO S6 thuc nghiOm (m)Sё  dうC trung ChO

MDDVDD caa quiluat phan b6 cO hatla mOt ham
s6phu thuoc vao chitiou thu6c n6.Khitang chitiOu._

thu6c n6 thi n10c dO dap v5,dat da tぅ ng,tuong u,ng :

voi du。 ,ng cOng phan b6 cё hatcang nら nl tren cao

va ngu,cc lai;

>Khuy6n cao:tЮ ng thicOng n6彙 )ha d`t d6,khi

sф dung chitiou thu6c n6 d6 diё u khi6n MDDVDD
hαp ly theo yOu cau san xu6t,cら n phai bi6t dυ oc
he s6 A va chis6 n cia kh6i da(V〕 ng m6)n6min.
D6xac dinh duoc A va n cう n ti6n haFh tOithi6u hai

vu n6 vこメi hal gia tri chi tiou thuoc n6 khac nhau,
t口ong Ong trong COng mOt diё u kion tu nhiOn,k,

thuat va cOng nghO.Sau d6 giう i hO phtP(ァ ng innh

dぅc trtrng chO hai vu thi nghiOrn theo (12)cho
ph6ptlm ra A va n cOa vOng m6 d6.□
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SUMMARY
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Rock fragmentation control in blasting is
the main research direction of blasting
techniques, the purpose of this research
direction is to increase produ-ction efficiency
of overburden stripping and mineral
workings.

Therefore, this article has mentioned the
experimental study of the explosion test of
small-scale models in the concrete materials
with the concentrated charge.

The experimental result has been
analysed by the method of least squares so
has established the dependence of the rule
of rock fragmentation in explosion targets.
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