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ヽ′6n dさ danh g16 su,anh hu,6ng coa chan

w7dOng n6 min khi dao dめ ng hらm mοi d6n
マ  k6t cau ch6ng co dinh COa dubng ham CI

lan can c6′ nghTa quan trOng trong qua tnnh thiOt

k6quv hoach duonc ham mσ i.

Bai baO tnnh bay hυ6ng nghien cθ u rn6卜vo giai

ohan lυ a chon vitrituv6n duonq halTl moi dua trOn

↓ieざ (lanh gig arh htP〈 シng cこ a cI`n dong n6・miniむ

vioc thi cong dυ ong ham mο i tai cac vi tri khac

nhau trOng khongι gian′ kh6i d6 bao quanh don k6t

c`u ch6ng c6′ dinh COa duOng hanl cl lantcan.

TiOu chuan danh gia duoc lwa chon 6 day la
dam bぅ。gia tri van t6c dao dOng phan tむ lon nhat

an Юan(Peak Panicle VelocitンPPV)c6gia t「nh6
nhat“ PPvat''trong cac phuσ ng an va nh6 hon tiou

chuan hien hanh.                       1.

1.T6ng quan

ThOng thuO'ng,viec danh gi6う nh hu6'ng cOa ch6n

dOng n6 min dOn k6t cau ch6ng dノ 。ng ham lan(玲n

da dt.(ッc nghien c口 u theO huο ng khoithuoc no dう t

cOng mic voitmc dυ ong ham cO lan can:dぅ t bon

suon hay phね truoc gυ ong duさ ng ham(H.1).

Ngoai ra,mOt s6 tac giう da nghiOn ciu anh hυ 6ng
cGa ch6n dong khi n6 kh6ithu6c na“t ngay tぃ ong
du・さng harn(cac vu n6 do khing b6"¨ )h。うC anh
hυδng cia vu n6 tttn mat d6t dOn cac duong ham

(n6nlln cia bOm dan bё  mうtdon cac cong su).

N90ai cac vitri mO ta tren H.l thl viOc nghiOn cク u

ぅnh hυong coa chan dong n6 mln d6n k6tc6u du,ong

harn khi n6 rninね i c6c vi trr khac trong khOng gian
qら n nhυ chυa duoc nchion c● u.

D6n nay,“ c nghiOn c口 u拓n“ trOn chO Fu thuc

hiOn tren mO hlnh 2D,gan nhu chua c6 k6t quう
nghiOn c口 ubうng mO hlnh 3E).

2.MOts6 k`t qua nghiOn cClu da thι Pc hiOn
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Bう″g7.石′δυ c力υδ″GIB 6722-2θ θ3 cia 77υ ng Qυδc´θ an fOan c力 Oρ力
`ρ

``PF)ヽ 41''cia k6[caυ  O力6ng b6

`。

ngtc6可″ヵ。
`a dι

′angヵam d`x"ぅ″ヵ′,ι′ё
"gc`acヵ

`nd∂
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DOittPong
bぅ。ve

van t6c dao dOng phan ti 16n nhat cho phё p,mm/s
f≦10 Hz 10 Hzく fζ50 Hz

DυOng halTithOy diOn 70～80 80～100 100～ 150
DuOng ha:Υl g:ao thOng 100～ 120 120～ 150 150～200
DυOng ham m6 50～180 180～250 200～300

Bang 2万6υ

“

υδ″D′c DIN475θ 7999-θ 2,ρ力an 3 1ρ  dツ″g“ο κ6fあυめ 6ng dtang力うm f4

Tan s6

(HZ)

van t6c dao dOng phan tむ 16n nh`t chO ph6p,m r1/s .‐

10=50 50=100 >100

K6t cau ch6ng 40 40=80 80=100 Nh6 nhat100

Ю″:協 Jぷ 潟

力耐 S6:′δυ C力υδ
'9υ

6Cg′a Иa C力「 赫 m魔

“

痛 ″
1'η

g ttbθ tt η°″略

?θ

Nυ6c I uor De tong
Ghi ch`

0+3 ngdy 3+7 nqdy 7‐28 ngay >28 nqay
M, 6mmた 51 mmた

Trung QuOc
70‐ 80 rnrn/s ≦10 Hz

20=25 mrnノs 40‐50111「Vs 80二 100 mrrl/s. 10‐50 Hz

25‐ 30 mrnノs 100‐ 120 mrn/s ≧50 Hz

Na Uy 50 mm/s 70 mmた 100 mrn/s

Phan Lan 50 mm/s 70 mmた Khodng cach 1 m
90 mmた 100 mmた 140 mmた ・ 140 mmノs Khoang cach 10 1T:

Thuy Diё n ,, 70 mm/s Khoう ng cach l rrl

134 mm′s Khoang cach・ 10m
30 mm/s 30 rnrn/s NOu fc≦ 12 MPa
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3.Dさ xuat hiP6ng nghiOn c● um●i dua tいOn

viec khるo sittl′ong quan vitr`ha:dψ o,ng ham

cho d6n nay,viec nghion cψ u anh hげ ong coa vi

tri va kh。ぅng cach gi● a hai dυむng ham dOn mic
do ch6n dong coa k6t cう u ch6ng c6 dinh COa

‖4K(`f9“ ng力fθn c"cぬ Hυ a―bjng ttaQ(207o g

こヽ
180

目 ●

981ω
1‐ PhШ電が

=p ttuC nl興
m

2-Phlmg ph● ■611血 s6

140
012345678

‐ oang“ぬ 籠 g動喝 麟md範 宙饉 do D,m

duong hう rl co tむ cong t6c n6 min tむ duonc ham
m6i cho thay:

>K6t quら nghiOn c口u vё linh VLPC nay Van Cё n

chua nhiё u.lcac k6t qua nghion c● u van mang tinh

dinh tinh t6ng th6,:Υlinh hoa cho nhonO trtPOng hα p

百Ong cOa thlJc tO sinh dOng;

CNM

f>50 Hz

_上■」

15=20 mrnノ s 30■40 mmた

50-70 mrn/s

5二 50 mrnノs

45 mmた 
｀

70 rnrn/s

● [
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hOaCh''ChO CaC Vitri dLPOng ham baO quanh du'さ ng
ham ca la la tam cia dυ Onc ham cO(H.5.a).Nhυ
vay,´neu lay dψ ong harl cJ lam tam (truc dtPδ ng
ham)thi CaC phψCng an Vitritam C6C dLPOng halT〕

m6ican xem x6tsё  nらm trOn mOt duong tron(mat
tめn)c6ch tam(truc dtPong ham)mot khoang bらng
“Dml口''.R5rang khi d6 sё c6 v6 s6 phtPong an quy
hOach vitri chO dυong ham m6itren“ dυong trёn
quy hOach''Vitri dυ δng harl mdi.vioc nghion ciu
su anh huong coa cι lc vitri moi sё  chO nh●ng s6
:iOu d6 c6 th6 9iai quy6t baitoan quy hoach duOng

ham,tlm ra vitrr dυ Ong hら m mOic6 kha nang gay
nen SΨ うnh hLPang i nhat10n dυOng ham CG;

>Do c6 tinh d6i x● ng khong gian coa baitOan,
cho non ta chican xёtsu,bi6n d6i vitri coa duonO

harn nl(,i trOng khOang bien thion trOng khOang

iriOt phan tu duOng trOn hay(0°≦(p≦ 90°)(H.5.b).
Tailday,6'giai doan dau tiOn chi nOn xern x6t rnOt s6

Vitri mang tinh dlC thO nhら mlm dこ s61iou d6 om
quy luat dinh lυ αng thuc nghiorl cho su tac dong
cOa vu n6 min 6 duさ ng ham mOi bc dong len
duong ham co trong khoang bi6n thiOn:00≦ 9≦900: ゛

a)

(5)

b)

(4)
●

Ham n● i

Hdm cr O

(3)

(2)

Hdmc0

，
　
巌

9 (1)

●

,

‖ 5.Sα dO ng力だnC′υδ″わ力〔だ

'"g cia r trF dtだ

lηg力am maFk力′″δmm的 ′c6η0

“

″m(κ ∞

“`η “

ng ciaだ ic〈

`″ “

6●g“ dinヵ cぬ dし伽gヵδm fa● ca″

~

>Dailビong duαc dua vao d6 1ann tiOu chiso
sanh gloa cac glぅ i phap nghion c● u la van t6ё

dao dOng phan tlシ 16n nhat an toan``PPvat,,trong

k`t cδu ch6ng gio,c6dinh coa duong harrl cl:an
can.(E)ic gia tri van tOc dao dOng phan tlシ !6n nhat

an toan“PPv.at"do anh hυ 6ng 6こa chan dong n6
min trong k6t cau ch6ng giむ coa duong hら m cG
lien kё cho cac vitri khac nhau sё  c6 gia tri khac

nhau tuong 口ng v6i g6c “(p'' cu th6. Tむ day,

ch`ng ta c6 the xay dung duoc inot ham sO th6
hien rnoi quan ho thι Pc nghiom gicittigia tri“ PPvat''

v6i g6c“ (p":

PPVa=F((p).                    (1)
Trong d6:(P― G16c tao thanh b6i dυOng ban kinh
noi tarl duong ham ca vdi vi tritarl duδ ng ham
iΥl∂itron cung tron va phu。 ,ng nim ngang;

Tron cO sα cac nghien c口u tron,ch`ng toi dua

ra FnOt S6 dinh h響 Ong m6i nghiOn Cコ u anh huOng
cta ch6n donc no min khi dぅ。 duむ nq hanl rnoi

don k6t c`u・ch6ng c6 dinh Cこa du'Ong iら m co lan
can theO trlnh tu,nhu,sau:

. >BυOc l― NohiOn c口u ti6n hanh khi hai dt″ 0,ng

hari duoc quy hoach tai cong rnic nhぅ m xac dinh
khOang CaCh t6i thi6u ChO ph6p glLPa hal dtPOng.
ham (Dmin)van dam bう o an toan cho k6t c`u ch6ng
gi● c『a duong ham cllan can;       .      `

》 Bυ6c 2-NghiOn cコu sё ducc tlen hanh khi
duong harl m6i duoc quy hoach tai narTI vitri dien

hinh vl夕i:o=00;。=22,50:(p=45。「。=67,5。 :(p=900(xern
H.5,H.6).INhtP vay,tal day sё  tien hanh nghiOn cti'u

su anh hυ 6ng cia vitrr duong ham m(,i.(tυ cng
υ'ng voi g6c``(p'')d6n rnic d6 6h6n dOng・ cOa k6t
cau ch6ng gi6,duong harn cO theo nぅ m vi tri dien

hlnh Cこ a duOng ham mOinhLPSau:       '
十Vi tri l― DψOnq ham m6i nら m O vitri cOnq

m●cn:m ngang、 vα iきυong ham cO((p=00):.    ~
+Vi tri 2‐ DυOng hう m mOinらm6vi tri khac

m●Cnらm ngang miJυ Ong ham cl(9=22i50);
+Vi tri 3-DuOno ham mOi nら m● vi tri khac

m●C nam ngang VCiJυ Ong ham c[((p=450):
+Vi tri 4-DtPOnc ham mOi nら m~∂ vi tri khac

m●Cnらm ngang vσiJuOng ham ci((p=67:50);
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3.Dang Vう n KiOn.Khao sat chan dOng n6 min
khi.IdaO duong ham bぅng phuong ph6p khoan n6
iFiin O khu VuC thanh ph6 b=ng m6 hinh 2D.Tap
chi COng nghiOp M6.S66/2014.

4.D● nq Vё n KiOn.Cac tiOu chuan quv pham
danh gia anh hu6ng coa chan dong n6 min khi
dぅ。duong harr〕 d6n k6t c`u cOng trinh lan can.
Tap chi COng nghiOp M6.S65/2015.

5.Dlng Van KiOn.Anh huδ ng cia do dai cla
mO hinh ba chiさu(3D)d6n k6t quう mO hlnh khi
nghiOn ciu chan dOn n6 min d`n k6t cau(〕 TN lan
can dO daO duong hら mbらng phυong phap khoan
n6mln.Tap chi COng nghiOp M6.S02/2016.

6.lE)lng Vうn KiOn.NghiOn c口 uう nh hυδng caa
chan dOno no min d6n k6t cau dυ onq ham ian
can bing hai phu,。 ng ph6p dO dac hion trt′ ё,ng vぅ

phυong phap s6. Tap chi(〕 Ong nghiOp M6. S6
2/2016.

7. Dang Vうn KiOn. Nghien c● u dinh gia an
hu6ng coa chan dOng n6 min d6n k6t cau c6
ch6ng cGa dLPさ nq ham Chinh tal dLP 6n dυO'n0

ham■ぅi van khili6n hanh m6 rOnざ dυёncha痛
lanh nan bう ng phuong phap khoan n6 nlin.Tap
chi COng nghiOp M6.S02/2017.           ´

8.Van Kien DANG.NumeFiCal SimulatiOn Of
VVave Propagation in Rock ivledia: The EFect of
Element Type on,the Boundary Condition and the

Analysis Result in a Model of Blast'ヽ /ibration.

Scientinc 二 ‐
「echnical Journal of Mininc and

Geology. NV6 2015. Hanoi University of Mining
and Geology.                          ._

9. Hua‐bing Zhao va n.n.k. Experirnental and
Nurγlerical investigation of the EIect of Blast―

induced Vibration frorl Adiacent Tunnel on
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Existing  Tunnel. KSCE  Journal  o'f  Civil
Engineering(0000)00(0):1‐ 9.

Ngay nhan bai:26И θ2/2θ 77

Ngay gu'lphan b:en:ブ 5Иθ3/2θ 77

N9うy nhan phan bien:′ 8И05/2θ′7

Ngay chap nhan lding bai:25И θ7/2θ 77

Tむ kh6a: ″,0わ′′,力 s62D, 3DJ ηδ′η′ηFうηカ
カυ・う

"g S6η
g ηδ m′ηj κ61 cどυcヵ 6ng g′ル,9υyヵbacな

百rrf dι′,angヵam ma′Jdレangヵam cJ′ κゎ。ぅηg cacヵ
an ioan′ νδη

`6c daο

(ダlo″g         '菫

This paper presents a new solution to
study the effect of blast vibration at new
tunnel face on lining of an adjacent existing
tunnel. -By numerical simulation and field
data in-situ, the minimum distace between
two tunnels is given to insure the safe of the
existing tunnel lining. The location of the
adjacent existing tunnel is fixed, the location
of the new tunnel is moved on a circular. The
radial of the circular is the minimum distace
between two tunnels. A comparison the peak
particle velocities which are obtained by
above numerical model will give an optimal
location of new tunnel in which the the effect
of blast vibaration at new tunnel face on
lining of an adjacent existing tunnel is
minimal.

SUMMARY
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TnUNG HOn CHnTLUONG…
(Xem ti6p trang 77)

TCVN 5975: 1995. 1996. Ti6u chu6n Vi6t
vd cdc nguy6n lieu khoeng sa#xu5t xi mdng,
Winebuyer, 2015. Limestone derived topsoil

types.
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Ngay gu'l phan bien:イ ブ/θ4/2θブ7
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Tら'kh6a:14″″g力δa′ ngυy6● Iflυ daυ ′aoF η力a
m6yガ mangJ d`ソ6′′綺anヵ ρヵδη ngυyθ″′′∂υ
κ″OangJ:′eυ c″υan

The limestone quarry is the major source
of raw materials for the cement manufacturing
operation. During production, required percent
content of chemicals in raw mix may only be
achieved through the analysis of alternative
quarry plans by requiring the fewest purchased
additives. Blending optimization model of
various raw materials is presented as a short
term planning in the quarry. This model is
established in a case study of the quarry in
the cement manufacturing operation and can
be applied in Vietnam.
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