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Dl:あlg hanl■la Drdng han ci

月J.リソ0:s6d′θυ κjθη x∂yd″ng dレ Oηg力∂′ηi a―
Mδr cjよ ″gang dι

`δ

ηg力amJ b― y,lrF mar bじηg
cttt dυang力am r57            .′ _
■2.K`19“ ixゴcd′″力cdc r力 6″g s6 d6■9`
TbOng qua thi nghiOrl dOng SHPB,nh6m t6c giう
da xac dinh dυ 。,c rnoi quan ho ing sua卜 bion dang
cOa kh6i di dし P(夕 i su tac dung cOa taitrong dOng do

n6rnin daO dυong ham gay ra(H.2,H.3).Tむ day,
cac tac glぅ xac diハ h duoc gi`tri c6c thong so dong

coa khol d6.d`dua vぅ 。so,dung.trOng ca6 rno hinh
s6nghion c口u(Bうn91).

■3.′Vg力′6"c`:υ
`′

,カ カυて
'lg cia c力

百″J16″ g・
″6mmb`"gρ 力́ o"gρ力

`ρ

詢″c ng力rm ・ Ⅲ
Bら ng phucng phap thuc nghiom「 nh6m tac Jら
da tion hanh(10,phan tich cac so liou(10 tai du,di

dtPOng ham Croix―Rousse(H.4).TrOn co s6 d6,
cac tac giう da dua ra m6iquan ho giシ a dailυ。,ng

van toc PPv vdiflё lυαng nap“sc''cDng nhu tilo
khoう ng cach iD/(マ lQ)1. K6t quδ hghiOn cψ u duoc
th6 hiOn trOn hinh H.5,H.6.

3う″g7. C`crわ 6ng s6 diδ ng cia κ力6′ σl`′a vδ
cわδηg bθ f∂″g sj,dυηg σlθ ρ力δη ffc力

“
6カ′″力s∂

J8′,f7α  r77′,′イ鶴 rブ4 rfη    J江

Ton thong s6
Gia tri

Da V6bO tOng
Trong lυ ong th6 tich,kG/m3 2650 2400
Ivl6 dun dan h6i dong, GPa 60,0 35,0

HO so Polsson 0,25 0,20

G6c ma sat trong, dO 53,99

G6c dan nO,dO 4,0

Luc dinh kOt,MPa 23,0

DO bOn nёn,MPa 120,0 35,0

DO bOn k6o,MPa 5,7 2,9

口
】
い
卜
一
∞

15 Ⅲ

Bien■■,

′「′.2. A′δ′9ιla′7カ6g′Jia `η g S●6`Va b′δη da´ g｀

xυaf力′θn f“0″g ′,,aι
` 38 
′∂′ うρ ′υc bう ng θ,35

ル′Pa l`c dυηg′δη `ゎ anヵ ra′ `´。ng fヵメngヵ′δ′η

`ο

ng力οc SHPB r7J

300 KPa

●

●

喘

一̈

ｍ

曖

ｍ

〓

田
０
お
〔ｍ

|

‐■●m(饉 gう|)
H.3.T6c d6 b76η dang`力 eO f力∂ノg′a″ οja′ηaυ db

Йηg ν6′ cac g′

`:κ

′6ρ ′υ′oκ力
`Oη
力aυ

``c dυ

ng′θ′,.

めanわ tal l´οηg詢′ηg力鰺
“

dδng力oc SHPB r4ノ

PI[.

LD

(PMC―P｀1_)

Pヽ 1
一
■
．

Ｅ
「Ｆ

Ｉ

Ｉ

Pヽ10

:      :、
L_… …L¨ :L…

f¬Lィ .sα dδ χac d′ηヵたゎοぅηα ο
`c′

,・“D'ti― F

9"百 fr′ηδ mm"d′δm 9ゐ″s計√737 
｀

Dうng thOi, nh6m tac gia cOng dさ xu6t va s●
dung chis6 pha hこ y do n6 rnin“ "Dib''nFu co s6 d6

danh g16 ml夕c dO ph` hOy cOa kh6i da do anh
hυ6ng cia chan dong n6 min.
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c6c phan tむ pha hOy trong mat cat song song voi

g.ぱ。ng dυong hらm rn6i va hai bon tu,ong dυ ong
ham nhu trOn h:nh H.7[19].

ham CatuOngク ng VOi CaC di6nl phfa trLI(,C Va phia
sau mう t phing trong vσ l gυong thl cong duσ ng
ham mσ i(H.8).
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月.7.Vι)″gρ力
`力
′/f´oηg vδ c力6′g bθ  fO″g cia

dυangわ a′η CJ′6n c∂
"た

わ′f=Qθ0332 si a― y′ frF
ヵaf dレクηgヵδ

“
Jb― y′ rrffυoηg bθ n d6′ぜ′θ″va′

gιttg(■ム)|らgヵ a″Tc_1″ rrFたょぅηg bθ″κヵ6ng di6′
d′δηソσ g`″てン

"g dυ
ang ham〃″

K6t qua mO ph6ng bら ng phυong phap sざchO
thay:cac vOng nguy hiё rl nhat trongヽ 6 ch6ng bo
tong cong vこ,i mat do ca。lcac phan to,pha h6y cこ a‐

dυong ham cO sO nら m trong mぅ t c6t ngang song
song v∂i gυong duong ham rndi. Tai day, cac
phan tt}ph6 hこ y tap trung cho y6u tai vai v。 .l va

tal phan phfa duOi cOa vむ ng v6 dhOng dυ Ong ham
cO phia tru,Oc mう tcうt ngang tring v6i mう tcうt
ngang gυ ong duong halTl nl● |.Tai cac vong phぅ
hOy trong v6 chOng bO tOng phia sau gu(),ng du,こ ソng
ham m。 |,cac phら nt● pha hly xual hion chi yeu
tal khu´vu,c phfa tυ ong dυ ong hamPsυ  khac nhau
nay C6 th6 1iOn quan t6i SLP anh hu6ng Oこ a qua
trlnh truyon s6ng n6 tシ dυbng ham m6id6n dυong
ham co 6n taitЮ ng kh6i dl dOc theO hυ ∂ng truc
cOa duonq hらm m61.
TrOn co s6' khう o sat su, biё n d6i cOa van t6c
PPV tai nhシ ng vi trF khac nhau doc theo tuy6n
dυさng ham co lan can chiu su t`c dong coa vu n6
mln tai gυ ong dυ Ong ham mOi(H.4),ch`ng tOi r`t
ra hai COng thic kinh nghiOm PPV=【 D)xac dinh
nhanh gia tri Van t6C PPV Xuat hiOn trong m6i
truさng da granite tai v6 chOng bO tOng cGa dL“ シng
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月.8.ル「o′ 9υaη ヵοg′″a ca「 far.´
′νj′,ォοc PPy va

kヵ。ぅng c`cヵ I),:"ヵ rし・ g,c´Jj′。,9ヵ a′η′η6′
d6η C6C(ダ i′θ′η κ力δO S`:`a′ σし

'■
gいうけ,CJ′∂′7C∂′7:

a_乃ノ効υ νι′,c′δoヵ
9η
g“ :´
′9ごぅad〔めηgヵam

Cι′ρ力Fa f4′'6C′77ar ρ′,δηg Frun]′ ,7 gυつηg:力′Oδ′,g

d[′【),gヵam′η6ノfb_ァia′ たゎυl′けc75cゎ。′19 bё ′∂′7g
oιa d′。ηgヵ a′η cJ ρヵ′a saυ ′,,ま ρゎど,っgi層ηg´∂ノ
gι′。′lgヵfο 6′,g dt′ angヵ am mα

Hal cOng thυc klnh nghiOm PPV=f(D)c6dang
nhu sau(H.8):
>chO cac di6m phia trtroc gじ 。ng dυ ong hぅ m:
PPV=(-0,0002.D5+0,0237.D∠ ‐0.9252.D+  .
+15,4487):R2=0,99911              (6)
>cho cac di6m phfa sau guong dυ δng ham
PPV=(0,00035.D° +0,03349.D∠ -1.08508.D+ ・
+15,20692):R2=0,9955.               .(7)

Tai day:[)― Khoang cach tむ mit phang trOng voi
gu,α ng thi cong duong hanl nl(,ithuc h10n cOng tac

n6min d6n vitri cこ a di6m quan sattal duong ham
ci(H.5);R― HO sO tυαng quan gi■a cOng thic thυc
nghiOm PPV=f(D)va cac s6 1iou do thu,c nghlё m.
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k6 thi cong dυong hらm moi d6 giam gia tri
“(PPVmax)ざ'nhら m th6a man yOu cau(8).Qua trinh
lam suy giam lυong thu6c n6“ Q"|。n nhat the。
th16t k6 thi cOng dυ ong ham m6i sё duoc thuc
hlёn theO phυong phap giam dら n tυ ng bυ oclυong
thu6c n6 “ct'' d6ng thさ i v(夕 i vioc ki6m tra gia tri
“(PPvmax)。

,,dat duoc trong duong harl cJ dё
 c6

th6th6a man yOu cら u(8).

3.2.Afg′ :′θ
"cル
υx`cd′′,力 力々oう′,gc`●力 ``ι "

′lヵδ′,ヵ百r gi}la ヵaf diしだン,gヵ an gぅ″″ヵay sa。
C力0々力′r力′06ng di“0'"g力aF,″,6f bう″gρ力●μolng

ρヵap々ゎ。a″ ′16″,′″sa■ヵo″g gay″6″ ″ヵJ′ng

``c di6ng o6′
,a′ di6″ 力々6′ di百 わao 9″an力 va々6f

c`● cヵ 6ng 19′ J,b6r6″ g cja di●で,lgヵう″,cJ
Tron c。, sO, nh]ng k6t qua nghlon cti,u tron

day, ch`ng tOl dさ xuat phυ ong phap x6c dinh
khoang cach ``L'' nh6 nhat giOa hal dtPてシng harn
gら n nhau d6 khithi cong dψ ong hう m n16i bちng
phυong phap khOan n6 min sё  khong gay non
nhing t6c dOng c6 hai dOn khOi da bao quanh va
k6t c6u ch6ng giむ bO tOng coa dυong ham c0
theO c6c bu,6c cα ban nhυ sau:          _
>Bυ6c l_xac dinh c6c thOnq s6 hinhド 。c cau
ta6 cOa hai dυ Ong hらm,kho6ngLach“ L"gi■a賄 i

duong ham;              :
>BυOc 2-X6c dinり cacthOng s6 cc hoc dong
coa kh6i da ba。 (1」 anh cac duong hari va k6t cau
ch6ng glシ bO tOng coa dυさng hanl cu;  .
>BυOc 3-Xay dung mO hinh s6 rnO ta su anh
hu6ng cia chan dong coa n6 min thi cong duong
ham m6i d6n trang thai coa kh6i da va k6t cau
ch6ng giシ bo tong coa duong hら m co.lan can:

>Bυσc 4-Khao sat m6 hlnh s6 mo ta su anh
hu6ng cOa chan dOng n6 rnln thi cOng dυ ong hら m
mOi v6ilυong thu6c n6“ Q"10n nhat can thi6ttheO
thi6t k6 da chon d6 thi cong dubng hら m moi d6n
trang thai coa kh6i da va k6t cau ёh6ng gi■ bo tong
coa dtP(ン ng ham cG lan can d6 xac dinh gla tr!
“PPvk''xuat hion trOng kh6i d6 baO quanh dυ ong
hらm co va k6t c6u chong glυ bo tong“ PPvb''coa
dυonq ham cOlan can:~                 

卜 ′

>BυOc 5-So sanh gia tri16n tthat“ (PPVm叡 )L"
tむ hai dai lυ ong ``PPvk", ``PPvb''v● i cac gia tri

“PF)Vat''theo cac tiOu chuan an toan da chon cOa
mOt SO nυ 6C trOn thO giOi[91theO haitruυ ng hop:

+Trυong hα p th口 nhat:

(PPVmax)L≦PPVat:                 (11)
+TrυOng hop th口 hai:

(PPVmax)L>PPVat・   ｀              (12)
Tai day:(PPVmax)L~Cia t面 Iσn nhat COa hai dailυ Ong
“PPvk''va``PPv。''xuat hien trong khoi da vう kot cau
chong glu bo tong coa duo,ng ham colan can dO su
``僣 c dOng"cOa“ L"(tai nhシ ng gia t"“ L''cu th6).

KH01 H00 VA 00NG‖ GHE MO

Trong tru'o'ng ho'p thi nhat, khoang cach ``L"

nh6 nhat g10,a hai duё ng harn gan nhau theo thl`t

kO sё khOng gay nOn nhu'ng tac dOng c6 hai dOn
kh61 da baO quanh duδ ng hanl va kot cau chong
gi■ bO tOng cOa du。,ng ham cO.Trong truぅ ,ng hop

thυ hal,khoang c6ch``L''nh6 nhat gl■ a hal duong
hann gan nhau theO thiot ko thi cong du αng harn

nl。
,isё
 gay non nh〔1,ng tac dong cO.hai don kh6i d6

bao quanh duδ ng harl va k6t c6u ch6ng gi■  b。
16ng cOa duong ham cO:                  :
″ Bυ6'c6-Trong truo'ng hopthu nhatcan xem

xёt nθc do chonh loch “△'' 9itla cac gi` tri
“(PPVmax)L"Va“ PPVat":

△=[PPVat~(PPVmax)L]・               (13)
+ Khi``△ ''c6gia tri khOng 10n.Khl`6: khoang

cach・ L''nh6 nhat gi■ a hal dυong hら mgら n nhau
theO thi6t k6 khong cら n diё u chinhi

+Khl``△ ''c6gia tri 16'n.Khl d6:khoang.c6ch``L''

nh6 nhat glシ a hai duong ham gan nhau c6 gla trl
lon hα n nhiさu so voi gia trithuc can th16t nh6 hα n

c6th6 si dung trOn thuc t6.Khi d6 khoang cach``L''

nh6 nh6t gl,a hal duong hら m gan nhau theO th16t

k6phii duoc diさ u chinh theo huong giう
「
l xu6ng

(n6u c6 th6 va n6u thay can thi6t).Tuy nhiOn,su,suy
glう m khoう ngtach“ L"nh6 nhat gi■ a haiduOng ham
gan nhau can th6a rnan yOu cau(11)i

>Bυ Oc・ 7-Trong truё 'ng hop thi hai can diOu
chinh khoang cach ``L''nh6 nhう t glt,a hal dυ Ong.
ham gan nhau theO thiot ko theO hし て,ng tang i6n d6
glam g16 tri“ PPvmax,,nhらm th6a mぅ n yOu cau(11).
V10c gla tう ng khoうng cach 

｀
L" nh6 nhδt giO'a hai

duong halγ l gan nhau theO thiot ko so du,。 c thtPc

h10n theo phu'(ァ ng phap tう ng dan khoang cach``L"
thong qua vioc ki6m ch口 ng gia tri ・PPvmax'' dat
dυαc cho dυёng hanl cO d6 c6 th6 th6a man yOu
cau(11).                                  .

3.Ket luan

Bうib`O da tion hanh t6ng hαp gloithlou cac kot

qua nghiOn c口 u nh6m tac gIう da thu'c hiOn vO ITnh

vuc nghion cl夕 u xic dinh cac thong s6 dong cia
kh6i da bら ng thinghiom sHPB,cac k6t quぅ nghion
cθu anh hυ 6ngicoa chぅ n dong n6 irlln dё n k6t cau

dtPё ng hanl lan can thOng qua phuong phap d。
dac thυc nghlom va phu,α ng phap s6.Tron co sδ
d6,ch`ng tOi dさ xuat cac quy trinh mOIIら nOら u tiOn
sё ap dung tai ViOt Narn cho ph6p danh g16・ mt,c
do chan dong coa n6 mln thi cong duong hanl_mdi
d6n trang thai cia kh6i d6 va v6 ch6ng c6 dinh
bら ng b6 tOng cGa duOng hanl c[lan can.Dυ Ong
ham du,o,ng b6 qua dё O Hぅ i van va mots6 du,6n
khaC C6 dう C tinh tLPO'ng tu'C6th6 sむ dung chon loc
nhむng k6t qua nghion ciu tron day.[]
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NG'HiCN CUU DC XUnT… lMIOT TEEP CAN…

ヽ́

At present thickener is widly used in coal
separation plants. The paper presents the
results of research, dbsign and rnanufacture
of thickener for the Virng Danh ll coal
separation plant.

SUMMARY

SUMMARY

This paper presents study results Of the

effect of blast vibaration on an existing lining_

at Croix― Rousse tunnel.山 o」ect.This paper
also proposes the results Of Split Hopkinson

PreSSure Bar (SHPB)teSt, the in― Situ
nleasuring rnethod and nunnerical simulation

method to investigate the effect of tunnel―

blasting― induced.  At the end  of paper,
authors proposes nlethOds tO evaluate the
level of the effect of blast vibration during

tunnel excavation by blastiド lg nlethOd on´ rock
nlass and tunnel lining Of existing tunnel.

They can be applied t〈 くゝ,tudying at Hぅ i van
tunnel pass or others projects in vletnam.

SUMMARY

The alticle introduces sonne technical and

technological solutions to modernize
exploitation of open-cast coal to meet
output fOr the development ofヽ /ietnarn's coal

industry til1 2020｀  and the future. It also
shc)ws the re,ationship betvveen the surace

border size and the fihal exploitation depth of
quarries, bottoms of which are excavated at
the position below natural drain level.. This is
done with the aim of ensuring safety,
recovering the maximum mineral amount
underneath the ground as well as reduction
in land occupancy from developing those
q u arries.
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