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NGHIEN CUU PHAT TRIEN PHAN MEM TU DONG THIET KE
HO CHIEU KHOAN NO MiN TRONG AUTOCAD CHO DUGNG HAM

TOM TAT

Nguyén Ngoc Minh*, Nguyén Vin Birc,
Hé Trung Sy, Nguyén Manh Twoéng
Trwong Pai hoc Céng nghiép Quang Ninh

* Email: minhnguyen1986vn@qui.edu.vn

Tw déng hoéa quy trinh thiét ké ho chiéu khoan né min tao bién cho duong ham la vén dé cép thiét
trong diéu kién thuc té cla nuéc ta. Bai béo trinh bay vé phuong phép phét trién phén vé tw déng
trong AutoCAD dura trén nhiing co sé ly luédn vé phuong phéap téi wu, phuong phép db thi ciing nhw
thuét toén vé tw dong trong AutoCAD. Tuong tac cta phan mém véi AutoCAD la yéu té méi va quan
trong gitp hoan thién mét chu trinh khép kin tw dong trén may tinh ttr nhép div liéu dén xuét ra hé chiéu
trong AutoCAD nh¢é d6 gép phan téng hiéu qua san xuét va gidm rii ro trong céng téc dao duong ham.

T khéa: N6 min tao bién, phdn mém khoan né min, hé chiéu khoan né min, né min dwong ham.

1. DAT VAN DE

Hién nay cha yéu sir dung hai phuong phap
dao hdm chinh d6 Ia phwong phap khoan né min
va phuwong phap co gi¢i héa. Phuwong phap
khoan nd min dwoc wa chudng hon vi dau tw ban
d4au thap va dé dang tao dwoc cac hinh dang va
kich c& khac nhau cta dworng ham [1], [2], [3].
Phwong phap nd min tao bién da dwoc st dung
réng rai cho cac cong trinh ngam véi thoi gian st
dung lau dai nhv dwong hdm xuyén nui, cac
duong 16 mé via, dwdng ham thudc dy an thay
dién... v&i muc dich chinh tao ra bién dudng lo
bang phang sat v&i thiét ké ban dau [4] ,[5] ,[6] .

Phwong phap thiét ké cac ho chiéu khoan nb
min & nwéc ta thwong dwec ap dung la néi suy
tr cac hod chiéu mau sdn c6 trong AutoCAD, hoac
tinh toan cac théng sb cla ho chiéu bang bang
Excel, sau d6 tién hanh thiét ké ho chiéu trong
AutoCAD. Cach lam thi céng hay ban tha cong
trén chwa dam bao chinh xac, cé thé mac nhiéu
16i, mat nhiéu thdi gian do nguwoi thiét ké phai
thao thac véi mot sd lwong thong tin rat Ion, do
vay chua ti wu héa dwoc qua trinh san xuét. Tl
do, viéc thiét ké va xay dwng cac phan mém lap
hé chiéu khoan né min 1a nhu cau quan trong
duwoc dé cap trong cac dé tai nghién ctwu trong va
ngoai nwéc, dé phuc vu san xuat m, tranh rdi ro

tai nan c6 thé gay ra do 16i trong qua trinh tinh
toan va thiét ké ho chiéu khoan né min.

M6t s phdn mém thwong mai trén thé gisi
nhuw: JKSimBlast, I-Blast Pro ... thwdng ¢ chi phi
I&n d& mua ban quyén va cap nhat dir liéu. Hon
thé nira, hién tai chwa ¢ phan mém nao cé kha
nang tw doéng lap ho chiéu khoan nd min trong
AutoCAD dé ddng bo hda véi co s dir liéu sén
co cla nworc ta.

Trong mét sb nghién clru trong nwérc, theo Lé
V&n Quyén [7] viéc st dung phan mém (rng dung
phu hop véi diéu kién thuc té & Viet Nam la mot
nhu ciu cip bach va phdn mém Blast-Designer
1.0 ¢6 kha n&ng thiét ké vu nd moét cach hiéu qua
va chinh xac, déng thoi cé thé xuét ra file dang
Word hodc Excel. Tuy nhién, phdn mém trén chi
trng dung trong khai thac ma 16 thién va khéng cé
kha nang tw dong thiét ké ho chiéu va ban vé cu
thé trén AutoCAD.

Trong nghién ciru, mot thuat toan lién két
gitra ngdbn ngr lap trinh Delphi va AutoCAD da
dwoc tao ra dé phat trién phan mém khoan né
min tw dong cho dwong hAm mang tén VOLVN.
Bang cach st dung phan mém VOLVN, hd chiéu
nd min tao bién cho dwdng ham trong AutoCAD
duoc thiét ké tw dong, giup nhanh chéng giai
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quyét cac van dé con ton tai trong cdng tac 1ap ho
chiéu khoan né min cho dwéng ham.

2. PHWONG PHAP PHAT TRIEN PHAN MEM
VOLVN

2.1. Tiéu chuan héa thiét ké phwong phap dot
pha hinh tru cé str dung 16 khoan tréng

Dé thiét k& phan mém nd min dwong ham,
gwong dwong hdm can dwoc chia thanh nhiéu
phan khac nhau. Phwong phap can bang nang
lwong do Berta G. (1990) dé& xuét chia gwong
ham thanh 3 vung: d6t pha, pha va tao bién [8].
Holmberg (2003), Olofsson (1990) va Chu va
cong sw (2009) dé xuat chia gwong ham thanh 5
vung nhw trén Hinh 1 [9], [10], [11] . Phdn mém
VOLVN la mé6t phan mém thuc nghiém duorc thiét
ké bang cach chia gwong ham thanh céc vung:
Dot pha, pha héng, pha ndc, pha nén va tao bién.

Trén co sé& két hop 3 phwong phap dot pha
dang hinh tru c6 s dung 16 khoan tréng tiéu

D Tao bién

B A B
Pha |pat pha Pha
héng ’ héng
E Pha nén

Hinh 1. Phén chia guong dudng ham [9] [10]
[11]

(D 2

Hinh 2. Cac phudng phap dét pha dang hinh tru tiéu chuan do phan mém VOLVN Iua chon

2.2. T6i wu héa phwong phap tinh cac théng
s6 cho 16 khoan tao bién

chuan do NTNU dé xuét dwoc thé hién trén Hinh
2 [12] va nghién ctru thuc t&, phan mém VOLVN
Iwa chon sir dung 4 phwong phap dét pha dang
hinh tru cé s dung 16 khoan tréng tiéu chuan
duwoc thé hién trén Hinh 3. Khoang cach gitra cac
16 khoan song song dworc tinh toan tw déng tuy
thudc vao sb lwong va dwdng kinh 16 khoan réng
nhw Jimeno et al. (1995) dé xuét [13]. Phwong
phap dét pha dwoc chon tuy thuéc vao loai may
khoan, tién d6 mot chu ky khoan nd va dién tich
tiét dién dwong hdm. Phuwong phap dot pha thi
nhat dwoc sir dung cho dwdng hdm nhd, may
khoan tht cong va tién d6 chu ky nhé hon 2,8 m.
Phuwong phap dét pha th& hai dwoc st dung cho
cac dwong hdm vira va nhd, cac loai xe khoan
jumbo mét can khoan va tién d6 chu ky nhé hon
4,0 m. Phwong phap dét pha th ba va th tw
dwoc st dung cho cac loai xe khoan jumbo hai
can tré 1én, dwong hadm cé tiét dién 16n va tién do
chu ky Ién t&i 6,0 m.

11

13 15 8
[ ]  J 12@ @15
5 7
4 7
9@ 3 4 @10 10@ o1l
8 6 6 5
o l4@ e13
16 12 14 9
(3) 4)

Trong méi cong doan thiét ké ho chiéu né min
tao bién, viéc xac dinh dwdng can nhd nhéat
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(Burden) va do tap chung cla thubc nd (Charge
Concentration) cho céc 16 khoan tao bién 1a vo
cling quan trong vi né anh hwédng dén dd nhan
clia bién dworng ham. dwong kinh 16 khoan [10] ;
Zhang (2016) chi ra rang gia tri dwong can nhd
nhat co thé Olofsson (1990) dé xuat dwdng can
nhd nhat B (m) va lwong thudc nd phan bd trén
01 mét chiéu dai 16 khoan q (kg/m) tly thudc vao
loai thudc nd va phu thudc vao nhiéu yéu té nhw
duwéng kinh 16 khoan, phwong phéap nap thuéc,
tinh chéat ctia da, loai chat nd, chi tieu thudc nd
don vi, s ran nt cla da tai gwong 16 va lwong
da bi pha nb trong mot 1an nd [14] .

Nghién ctru cac phan mém khoan né min da
dwoc phat trién, dwéng cdn nhé nhat cé thé dwoc
xac dinh bang sw twong tac cta nhiéu yéu té.
DPudng can nhd nhat trong phan mém NTNU phu
thudc vao tinh dé& nb cla da, chiéu dai va dwong
kinh 16 khoan va dién tich tiét dién ngang duwéng
ham. Phan mém Swedish, dwdng can nhd nhét

phu thudc vao dwéng kinh 16 khoan, hé sé kién
cb cla da, loai thubc nd va ty lé khoang
cach/dwdng can nhé nhat [12]. Gia tri dwéng can
nhd nhat ap dung cho phdn mém VOLVN phu
thudc vao:

Puwong kinh 16 khoan

Hé sb kién c6 Protodyakonov ctia da

Loai thubc nd

Khoang cach gilra cac khe nit trén gwong
ham, dwoc biéu thi cho sy phan 16p ctia da, dwoc
xac dinh bang cach do truc tiép tai ché.

Va tién dd moét chu ky khoan nd (chiéu dai 16
khoan).

Ca hai gia tri dwéng can nhé nhét va do tap
chung ctia thuéc nd déu cé thé dwoc xac dinh
bang phwong phap thwe nghiém. Langefors va
Kihlstrom (1978) dé xuét bang két qua tir cac vu
nd thwe té tai Chau Au va Hoa Ky dwoc trinh bay
trong Bang 2 [15].

Bang 1. Bang dé xuat ctia Langefors va Kihistrom (1978) vé
méi quan hé giifa dudng can nhé nhat, d tap chung cha thudc nd va dudng kinh 16 khoan [15]

Puworng kinh 16 khoan (mm)

30| 37 | 44 | 50 | 62 | 75 | 87

Puong can nhd nhat (Burden)

0709|109 (11|13 |16([19

Do tap chung cla thubc nd (m)

- 101210,17|0,25|0,35(0,5|0,7

2
g s
oD =
= E 6
'E -P‘.[.
=
8712
=]
E’ =
. ¥ ]
o= H,
= 2os
b=l B
2.8 06
= L= )
‘g 2004
— |
“*ﬁ 0.2 -
0 20 40

B = 0.0205d +0.07 3]
R =0.9869 i
.'-":'J-II

q=0.0115d - 0.33
R*= (0985 »

'____..-F
.-'"'F.#'
—

A

60 &0 100

Puimg kinh 16 khoan (mm)

@ q (kg/m)

mB (m)

Hinh 3. Mdi quan hé giiia giiia dudng can nhé nhat, do tap chung cua thudc nd va dudng kinh 16 khoan
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Bang cach sir dung phwong phap phan tich
dd thi, nhan thay rang méi quan hé gitra dwérng
can nhd nhéat, dd tap chung cla thubc nd va
duwong kinh 16 khoan gan nhw 14 tuyén tinh nhw
trén Hinh 4.

José (1998) da nghién clru voi 16 khoan ¢
dweéng kinh 36 mm va chat nd Ammonite sé 6, dé
xuét rdng dwéng cdn nhd nhat B (m) va lwong
thudc nd phan bd trén 01 mét chiéu dai 16 khoan
q (kg/m) c6 thé duoc xac dinh bang khoang cach

g =[04+Kc(0.58-0032(67/f-1.7))] B

gitra cac khe nit trén gwong hdm dc (m) va hé
sb kién cb Protodyakonov cla da (f) theo cong
thire sau [16]:

Pudng can nhd nhét:

B =0.9-0.25Kc 1)

Trong dé: Kc - Hé s két dinh twong dbi: Kc =
1 khi dc > 1; Kc = 0,1 + (dc — 0,2) khi 0,2 < dc <
1; va Kc = 0 khidc <0,2.

Do tap chung cua thubc né:

(2)

VOLVN duwoc phan mém héa dya trén dé xuéat ciia José (1998) va Langefors va Kihlstrom (1978)

dé tao ra cac cong thirc sau:

B'=0.9 - 0.25Kc + 0.0205(d —36)

g'={[04+Ke (0.58-0.032(67/ £ ~1.7)) | B+0.0115(d ~36)}(360/ 4)

Trong do:

0,0205 (mm) - twong quan gitra dwo'ng kinh
16 khoan va duwéng can nhd nhét thu dwoc theo
ham sbé thu dwoc tir d6 thi trén Hinh 4;

d - dwdng kinh 16 khoan (mm);

36 (mm) la dwong kinh 16 khoan theo nghién
clru cla José (1998);

0,0115 (mm) - twong quan gitra dwdng kinh
16 khoan vé&i d6 tap chung cta thubc nd theo ham
sb thu dworc tr dd thi trén Hinh 4;

360 (cm®) - Swrc coéng pha clta thubc nd
Ammonite sb 6;

A - Strc cong pha cla thube nd st dung thuc
té (cmd);
2.3. Thuat toan st dung dé lién két gitba ngon
ngir l1ap trinh Delphi va AutoCAD

Mot trong nhirtng muc dich chinh cda viéc
phat trién phan mém VOLVN Ia tao ra mét phan
mém nd min cé thé lién két cac théng sb tinh toan
két qua nd min va quy trinh vé hod chiéu nd min
trong AutoCAD, dé khi st dung phdn mém, ho
chiéu ndé min dwérng hdm trong AutoCAD duoc
thiét ké tw dong. Cé médt sé phwong phap vé tw
dong trong AutoCAD nhu:

* St dung tép Script

* St dung tép van ban DFX

* St dung cac ngén ngr 1ap trinh Lisp, Object
ARX va VBA.

Trong sb cac phwong phap trén, phwong
phép st dung file Script rat don gian vi né gan
gibng véi cdng viéc vé tha cong.

Vi du vé& dwodng hdm hinh ban nguyét co
chiéu cao h(m) va chiéu rong B(m), phan mém
VOLVN phai tao file Script cé néi dung: pline 0,
h@o0, -h@B, 0 @ 0, h cung SB/2, (h + B/2) 0, h.

Theo ly luan & trén, cac tinh nang twong tac
va thuat toan lién két gitva ngdn ngl 1ap trinh
Delphi va AutoCAD da dwgc nghién clru va phat
trién. Phan mém VOLVN duwoc thiét ké dé xuat ra
file Script giup vé& tw déng hd chiéu nd min trong
AutoCAD.

2.4. Giao dién va két qua khi str dung phan
mém VOLVN

Phan mém VOLVN duoc 1ap trinh bang ngén
ngl 1ap trinh Delphi, gdm 9000 dong ma I&énh va
c6 kha nang chay truc tiép trén tat ca cac phién
ban Windows ma khéng can cai dat. Quy trinh
lam viéc ctia phan mém VOLVN duwoc trinh bay
qua vi du 1ap ho chiéu né min khoan nd min tao
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bién cho dwérng ham thiy dién cha dy an thiy
dién D&k My 3. Diéu kién né min nhw sau:

+ Hinh dang mat c&t ngang ham: hinh ban
nguyét cé chiéu cao va chiéu rong lan lwot 14 6,5
va 6,2 m

+ S6 lwong 16 tréng cho phwong phap doét pha
16 khoan hinh tru: mét 16 tréng cé dwéng kinh 102
mm va 16 khoan nap thubc cé duwéng kinh 38 mm

of ¢ oy

lwu In

Chiéu cao dwong ham (m) [¢5

Bing Iy lich 16 min

« Loai thuéc né: Ammonit AD1 cé dac diém:
Sirc cong phé trong bom chi 350 + 360 cm?, téc
dd nb 3.600 + 4.200 m/s, trong lwong riéng 950 +
1050 kg/m?

+ Hé sb kién cb Protodyakonov ctia da f=7

« Khoang céch gilra cac vét nit trén guwong
ham1a 0,7 m

« Chiéu dai chu ky tién gwong la 3 m.

Dong Y

S6 hrgng 16 min|Chiéu dai 16 khoan (mjLugmg thuéc né 1 16 (kgjchiéu dai thuéc (m)i Chiéu dai bua (m1 Géc nghiér

Chiéu réng dwong him (m) [6.2 §6 hiéu 16 min

1+253 23

Khoing cach giira cic vét nirt & gwong (m) I0,7 24+75 52
. X 2 77+83 7

Luwa chon loai thuéc né s dung — 5
SLAE 85+92 8
¢ P113L 93+ 104 12
TONG 104

© Nhi twong 16 than (NTLT)
¢ Nhi twong lo da (NTLD)
€ Thuéc né nhii twong EE.31 - A

& Thuéc né Amonit pha da AD1
¢ Khac ...

Hinh 4. Nhap dif liéu ban dau

Trong clra s dau tién, div lieu ban dau duoc
nhap vao nhw Hinh 5. Phan mém sé ty dong tinh
toan va cap nhat cac théng sb 16 khoan. Két qua
thu dwoc la bang ly lich 16 min nhw hinh 6 va bang
chi tiéu kinh té - ky thuat nhw hinh 7. Ca hai bang
déu c6 thé lwu dwdi dang file bang Excel hodc in
trwc tiép.

Phan mém VOLVN cung cép file script khi
chay bang phan mém AutoCAD, hé chiéu nd min

&

st TEN CHI TIEU DONVI | SOLUONG

1 |Hé s6 kién c6 ciia dat da hay than z

2 |Dién tich tiét di¢n ddo m2 36.175

3 |Dién tich tiét dién sir dung m2

4| Chiéu séw trung binh 15 khoan m 335

[5 |Hé s sir dyng 18 khoan n 0.896

16 |Lwrgng thudc n A1 cho 1 chuky ke 1164

7 |Lwong thubc né tiah cho 1 m 1o kgm 388

S [S6 kip vi sai can cho mot chu ki dao 1o céi 104

9|56 kip vi sai can cho 1 m 1o caifm 34.667

(10 |Chi tiéu thudc nd thre té kg/m3 1073

[11 | Thé tich vat liéu chén m3 028665 R
12 |Chiéu dai mét chu ky tién gwong m 3 P
13 |Thé tich dit da hay than nguyén khéi dwge pha nd m3 | -
14 |Lwong kip tinh cho 1m3 dit dé hay than dwoc phand | kip/m3 |
15 | Chiéu dai phai khoan tinh cho 1m 1o mm

[16 | Chiéu dai khoan tinh cho 1m3 dit d4 doc phd nd mm3

Quay Lai

Hinh 6. Bang chi tiéu kinh té - ky thuat

BLd6eCucQadmat

36 14 1.75 1.85

335 12 15 185

335 12 15 1.85

335 ) 15 185

335 08 1 235

335 08 1

354.15 116.4 147.25 f'

Dong Y Quay lai

Hinh 5. Bang Iy lich 16 min

sé dwoc thiét ké ty dong trong vai giay, hd chiéu
thu dwoc nhw hinh .

Phan mém VOLVN duwoc Cong ty TNHH MTV
Séng Pa 10.1 thir nghiém tai dw an thay dién Dac
My. Viéc &p dung phan mém cho két qua tét, hé
s6 st dung 16 min 1&n t&i 90%, bién dwdng ham
tao ra rat tét va dap ng dwoc moi yéu cau cla
chd dau tw.

50800AC MIN

5 - -
T

-vittigeadwae ON - vistedgomin (G
- Vit gt wanh b (71, - Vit nbmin X

Hinh 7. Ho chiéu khoan nd min trong AutoCAD
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4. KET LUAN

Céc cong trinh dwong ham, cong trinh thay
dién, cac dwdng |6 mé via co tiét dién I6n & nwédc
ta méi nam lai tang lén vé sb lwong, chiéu dai
cling nhw yéu cau vé chéat lwong. Diéu nay doi hdi
phai gidm lao dong thi céng, gidi quyét nhanh
chéng céc cong viéc bang cach sir dung may tinh
va dong bd co sé& dir liéu méi va cii. Phan mém
VOLVN dung cho thiét k& ho chiéu né min tao
bién dwérng hAm duoc phat trién nham gidp hoan

thién mét chu trinh khép kin tw déng ttr tinh toan
céac thong sé dén thiét ké hd chiéu ndé min trong
AutoCAD. Phan mém da giai quyét duwoc yéu cau
trén khi da két hop chat ché gitra kién thic
chuyén nganh, ngon ngi lap trinh va kha nang
lién két ngén ngi 1ap trinh vé&i AutoCAD, né dam
bao thiét ké ho chiéu khoan nd min tw déng trong
AutoCAD cho dwdng hdm moét cach nhanh
chéng, thuan tién va chinh xac gép phan tang
hiéu qua san xuét va giadm thiéu rdi ro trong khai
thac maé.
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ABSTRACT:
Automating the process of designing tunnel blasting passport to create smooth boundaries is an

urgent issue in country’s actual conditions. This paper presents the method of developing automatic
design software based on the optimization foundation theoretical methods, graphical methods as well
as automatic drawing in AutoCAD methods. The software's interaction with AutoCAD is a new and
important factor to help completing an automatic closed cycle on the computer from data entry to
blasting passport export in AutoCAD, thereby contributing to increasing production efficiency and
reducing risks in tunnel excavation.
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