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NGHIEN CUU PE XUAT HE SO THUA TIET DIEN CHO LO BANG KHI
THI CONG BANG PHUONG PHAP KHOAN NO MIN TAI

CAC MO THAN HAM LO
PO NGOC THAI, PANG VAN KIEN*

Study and propose the value of overbreak volumes coefficient when
drill and blast horizontal tunnel excavation of underground coal
mines

Abstract: To support the country's economic development, an
increasing number of underground projects and mines are being
constructed. While mechanical excavators are commonly used, the
method of drilling and blasting rock and soil remains widely used and
highly effective. The efficiency and quality of underground and mine
construction are directly influenced by the results of drilling and
blasting operations. Therefore, research on the factors affecting the
excess cross-section coefficient during these processes is crucial. This
article examines and proposes a value for the factors influencing
overbreak volumes in drill and blast horizontal tunnel excavation of
underground coal mines. By utilizing theoretical research methods,
synthesizing data, and surveying actual conditions, the study identifies
the the factors overbreak volumes in drill and blast horizontal tunnel
excavation of underground coal mines. The findings indicate that,
besides the geological conditions of the rock and soil, the technique of
drilling mine holes, the use of explosive materials, and the management
and organization of drilling and blasting operations significant impact
on the overbreak volumes coefficient.

Keywords: drift, underground coal mines, drill and blast, overbreak
volumes coefficient

1. Pit van dé

Trong nhiing nim gan day, san luong khai
thac than bang cong nghé ham 16 cua Tap doan
Cong nghiép Than - Khoang san Viét Nam
(TKV) tang truong lién tuc va chiém hon 60%
tong san lugng khai thac. Khi san luong khai thac
ham 10 tang s& kéo theo s6 mét 16 dao ting lén.
Két qua thong ké cho thay, khdi lugng duong 16
dugc khai ddo hang nam tai cic mo than ham 16

* Truong Dai hoc Mo - Pia Chat
Email: dangvankien@humg.edu.vn

trong Tap doan Cong nghi¢p Than va Khoang
san Viét Nam 14 rat 16n. Chi tinh riéng trong giai
doan 2018-2021, khéi luong mét 16 dao mdi nim
khoang 250.000m, du kién sé& tang Ién dat va duy
tri khoang 300.000m ké tir nim 2025, trong d6
cac duong 1o chdng bé tong chiém khoang tir
7+10%, cac duong 10 chong bé tong thudng co
tiét dién tir trung binh 12+16m? dic biét mot sb
ham tram c6 tiét dién 1én dén 50 m?. Do cac quy
dinh chwa day du vé hé sé thira tiét dién cho phép
nén tlr cong tac thiét ké, dy toan cong trinh cac
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dudng 16 chdng bé tong chua tinh dén hé sb thira
tiét dién cho phép va luong bé tong bu lem, diéu
d6 gay kho khan cho chu dau tu va nha thau thi
cong trong cong tac thanh quyét toan khdi lwong
thi cong dao va chdng 10, do d6 nhu cau dé xuat
hé s6 thira tiét dién cho phép va lugng bé tong bu
lem 14 rat cAp thiét. Dua trén cac két qua khao sat
thuc té, két qua theo doi thuc nghiém vé gia tri
hé s6 thira tiét dién khi dao 16 bang phuong phap
khoan nd min tai cdc mé than ham 10 ving Quang
Ninh, phan tich va nghién ciru cac tai liéu thiét ké
k¥ thuat, tai liéu huéng dan t6 chtc thi cong, cac
vén ban tiéu chuan, quy dinh trong va ngoai nudc
nhom nghién ctru dé xuét gia tri hé s6 thira tiét
dién cho 16 bang khi thi cong bang phuong phap
khoan nd min tai cac mo than ham 16 trong Tép
doan Cong nghi¢p Than - Khoang san Viét Nam
(TKV).

2. Co s6 ly thuyét va phwong phap nghién
ciru

2.1. Hé sé thira tiét di¢n trong dao 1o

Khi thi cong dio 10 bang phuong phap khoan
n6 min (KNM), hiéu qua cong tic KNM noi
chung va kha ning giam hé s thira tiét dién noi
riéng dugce xem 1a nhan té quan trong gbp phan
nang cao hiéu qua, chét lugng cong trinh. Trong
thuc té hé s6 thira tiét dién (p) dugc tinh bang ty
s6 gifta dién tich ham dao thyc té bang KNM va
dién tich theo thiét ké theo cong thuc (1),
(Nguyén Vin Pudc, Vo Trong Hung, 1997):

S[I
=t (1)

Trong d6: Sy - dién tich tiét dién thuc té dao,
m?; Si - dién tich tiét dién theo quy dinh cua thiét
ké, m?; Thong thuong p > 1; Gia tri (i) ciing ¢
thé tinh bang phan trim (%) theo tri s6 dién tich
tiét dién thiét ké nhu cong thuc (2), (Nguyén
Quang Phich, 2003; Nguyén Quang Phich,
2005):

— Su _Stk
u=t 100 2)

Tir két qua cong tac khao sat hién trang, tong

hop s6 lidu vé thuc trang hé s6 thira tiét dién cho

phép trong TKV cho thay, hiéu qua nd min tai
cac mo than ham 1o trong TKV van chua cao, hé
sb thira tiét dién con 16m, cu thé voi két qua cong
tac khoan né min dao 1o qua da hé sb kién cb
trung binh f=6 thi co hé s thira tiét dién trung
binh p=1,1+1,15 d4 lam ting cac chi phi xtic bc,
vén tai than d4 thai sau nd min va lam ting chi
phi lugng bé tong bu lem. Bién dao thiét ké va
bién dao thyuc té trong qua trinh dao 10 bang
phuong phap khoan nd min duoc thé hién trén
Hinh 1.

l Pao thiéu tiét dién
Bién dao thue té

Bién dao theo thiét ké

Dao vuot tiét dién

Hinh 1. Bién dao thiét ké va bién dao thuc té
trong qud trinh dao 16 bang phwong phdp khoan
né min

2.2. Cdc yéu té anh hwéng dén gid tri h¢ sé
thira tiét dién

Qua khéo sat thuc té va phan tich tong hop co
thé rit ra nhirng yéu td chinh duéi ddy anh huong
dén heé s6 thira tiét dién cac duong 10 tai cac mo
than ham 10 trong TKV bao gom:

- Yéu td anh hudng cua diéu kién dia chat.

- Yéu t6 anh hudng ctia k¥ thuat va cong nghé
khoan.

- Yéu t6 anh huong cua vat liéu nd, ky thuat
va so do nd.

- Yéu té anh huong ciia con ngudi vé cong tac
quan 1y va t6 chuc khoan, nap no.

Yéu t6 anh huéng ciia diéu kién dia chit

Trong cac yéu to anh hudng trén, thi yéu tb
diéu kién dia chat thuong c6 anh huong rat kho
lwdng va tiém an nhiéu rui ro khi dao 16 va gia tri
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hé sb thira tiét dién, nhu Hinh 2. Tt kinh nghiém
thuc té, nguoi ta phan biét trude hét gitta da déo
va da khong déo. Pa déo nhu sét va cac loai da
mudi. Phan 16n cac d4 khac thudc vao nhom da
khong déo; cac loai da nay lai dugc chia ra da
gion va dé dai (hay quanh). Cac yéu té giy anh
huong rat da dang, c6 thé xép vao ba nhom la:
cac yéu td vé cAu trac va dia chat, cac yéu td vat
chat va cac yéu t6 anh hudng do céc tinh chat
cong nghé.

Trong mdi truong dia chit binh thuong (Khi
10 dao qua da dién hinh trong ving than Quang
Ninh), khéi da trén guong 16 thuong khong dong

nhit. Biéu hién, trén cing mot guong ham cé
vung nut né, c6 vung lién khéi, hé s kién cd
ciing thay ddi khac nhau trén cac ving. Diéu d6
anh huodng rat 16n d&én chit luong cua cong tac
khoan n6 dudng bién 16. Do tinh chat phuc tap
ctia dia chat nén khi thiét ké khoan n6 min khong
thé chon cac thong sé phit hop vdi toan b guong
16. Nhu vay sau khi nd min, trén bién ham tai cac
vi tri ving da yéu s& bi long roi va 16 xudng
khoéng con dau hiéu vét khoan bién tir d6 dan téi
trén bién ham, thuong chi con ton tai 40+60% vét
khoan bién 10 trong diéu kién nd tot.

| Péi tegng nd min

JL

Ciu trac va dia chit

Yéu tb vit chit

Cic tinh chiit céng nghé

ma, chiéu dai, trang thai bé
mit, bién do pha huy.
Nude ngdm: ap lrc, chiéu
cao muc nuwdc

Tinh phan lép Vit chat co ban Cac tinh chat co Iy:
Tinh phan phién Thanh phin khoang vat D6 bén kéo, nén, cét; mat
Cac khe nitt Chét két dinh dd,tinh dan héi, tinh déo,
Thé nim, chat lép nhét, dé Kich thuéc hat d6 dai (nhét), sire can 4m

Do rong va vit lidu 16
rong (nwdce, dau, khéng
khi)

hoc, kha nang hép phu va
tiéu tan nang lwong, nurc
dd cheén chat
Cac chi tiéu céng nghé: do
ctng, strc chéng pha va

Hinh 2. Yéu t6 khoi dé anh hwong dén két qua KNM (Nguyén Quang Phich, 2003)

Anh huéng cia tinh phan 16p duoc thé hién
trén hinh 3 a) va b) Nguyén Quang Phich, 2003:
khi khdi da bao gdm céac 16p day, thong thuong
cac 16 khoan dat vudng goc voi mit phan 16p dé
c6 thé phan bd déu lwong thude nd va pha v da
theo yéu cdu trén toan chiéu dai 15 khoan; khi
khdi da phan 16p mong chi can bd tri 16 khoan
ngang phia dudi, trong truong hop nay thude nd
chi c6 nhiém vu tao ra mdt ném pha hay sau do
phan khéi da phia trén s& tyu sap 16 va do phan 16p
mong s& c6 kich thudc hat nhu mong muén.

Khi khéi d4 tao béi cac cot thang dumg hay nut
né dé pha v can bo tri 15 khoan va thude n6 theo
so d6 khac. Trén hinh 3 c¢) biéu thi khdi da tir cac
cot ding nhu ¢ badan, cong tac nd s& co hiéu qua
khi b tri 156 min thiang ding ké sat cac mat phan
phéi va két hop v6i 16 min ngang dé dam bao do
v& vun. D6i voi da nit né ciing can co so dd
tuong tu nhu trén hinh 3 d) .

a) [ A
[4m
. A
Vi
o) Y 9 XIS
w JRRA KD
4. XXX XX,
! ejatets]nolelorst
78 J K
}_E J‘- 95000000, h.&:, 0:

1
Hinh 3. Anh hwéng ciia cdc 1op dén két qua
né min (Nguyén Quang Phich, 2003)
Goc cam: Goc cam cua hé cac mit phan cach,

/////‘fll.

khe nut so v6i huéng dao c6 anh huong 16n dén
kha nang pha vo da. Trén hinh minh hoa anh
hudng cua cac truong hop khac nhau, khi bung
n6 cing mot chiéu sau 18 khoan. Phia trai trudng
hop khdi da co6 hé mat phan 16p cim thang dimg
va bén phai la mat phan cach ndm ngang cung co
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dudng can bang va mot khoi thude nd b tri ¢ day
16 khoan. Khi d6, két qua nd cho thay phéu pha
huy & khdi d4 lién khdi c6 kich thudc trung binh,
& khdi d4 c6 mit phan cach cim dimg 13 16n hon
con ¢ khdi d4 c6 mat phan cach ngang 1a nho hon,
nhu Hinh 4, Nguyén Quang Phich, 2003.

SRR

7

T

Vs

Hinh 4. Anh hwéng cia cdu tric cia da va
phéu né
Mukc do chinh xdc cua ky thudt va cong nghé
khoan (Nguyén Quang Phich, 2003)

Trong cac phan tich trén cho thay cac thong sb
diéu kién dja chit c6 anh hudng tryc tiép dén chat
luong cong tac khoan nd min ciing nhu hé s6 thira
tiét dién bao gém chét luong khéi da theo chi tiéu
RMR, Q va toc do truyén song trong khdi da lién
quan dén dac diém cau trac dat da, nhu cac Hinh
5+7. Ngoai ra, hé sb thira tiét dién con chiu anh
huéng cta cac thong s khac nhu do ctng cua dat
da; dac tinh don va déo xéac dinh bang ty sb giita
gidi han bén nén va bén kéo; mirc dd mai mon
ctia dat d4; ham luong thanh phan khoang vat va
¢d hat trong céu tric cia khdi da.

01 I I I \
~ ¥ =-0.1035 In(x) + 0.4660 .
R2?=0.3855

goc ()

e
o
53

Thira tiét dién dia chét riéng, OB,

50 55 60 65 70 75 80 85

Hinh 5. Anh hwéng ciia RMR dén hé s6 thira
tiét dién, (Fodera, 2020)

S

=

o
PR (a8

Thita tiét dién (%)

o

Y ) ' ) 10
Chi s6 phan loai chat lvgng khéi da (Q)

=
iy

Hinh 6. Anh hwéng ciia chi sé phdn logi chat
lieong khoi da (Q) dén % thiva tiét dién dao 1o,
(Fodera, 2020)
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Khoang pha thira tiét dign (m)

Vén toe truyén séng trong d4 (m/s)

Hinh 7. Anh hwéng ciia van toc truyén séng
trong da dén khoang phd thira tiét dién,
(Fodera, 2020)

Yéu té anh hwong ciia kj thudt va cong nghé
khoan

Tuy thudc loai thiét bi khoan dugc st dung
ma mirc d6 anh hudng dén sy thira tiét dién c6
khac nhau. Phan tich sau day cho thdy anh hudng
cia dan khoan Boomer-352 va dan khoan
Tamrock dang dugc ding & thiy dién Ialy dén su
thira tiét dién "khong tranh khoi" nhu Hinh 8. Do
cAu tao cua thiét bi, khi khoan can khoan phai dat
nghiéng 1 goc tir 3° dén 5° so véi duong sinh cta
ham. Dudi day, tinh toan vdi gbc nghiéng 4°,
Nguyén Quang Phich, 2003.
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' Ah | Biénthidtké

L'=3,87m

L'4,5m

Hinh 8. Anh hwéng cia ky thudt va cong nghé
khoan (Nguyén Quang Phich, 2003)
Lk

Puimg bién thiét ké

- WLhLingm// \

Anh hwéng do khoan thém
Khi ddo 16 bang phuong phap khoan nd min,
dé dat duoc budce dao 1a Lo trong mot 1an no thi
nhét thiét phai khoan thém cac 16 khoan mot gia
tri Li.. Gia tri Lye dugc tinh theo cong thuc (3)

va Hinh 9:
Lkt = Lk - Lok = Lek /1 - Lek = Lek(1/p-1) (3)
Trong d6 p 1a hé s6 str dung 16 min.

Vung c6 kha néng Chiéu sau khoan thém

S R
3.50m

VSRS

3.90m

R RS

0.40m

Hinh 9. Anh huong cua cong tac khoan thém dén do rong khoang dao virot tiét dién

Nhu vay trong mdi lan nd min con lai phan
chiéu sau 18 khoan ¢ trong da 1a L. Trong céac
1an n6 min tiép theo, ving guong 16 ¢6 15 khoan
nap thudc khi n6 gy chan dong, long roi va gay
ra dao vuot.

Ky thudt va so dé né:

Cho dén nay, k¥ thuat va so d6 nd thuong
xuyén dugc nghién ciru cai tién nham dat cac
muc tiéu sau:

- Tach boc dugce phan dat da ra khoi khdi
nguyén trong pham vi hinh dang va kich thudc
cua khoang khong gian dinh dao véi nang lugng
va chi phi tdi thiéu;

- Gitlr gin hoac han ché & muc toi thiéu cac anh
huong dén trang thai cta khoi da;

- Khéi da nd ra gon, c6 kich ¢& cac cuc hop 1y,
thuén 191 cho cong tac xtic bdc va van chuyén.

Phuong phap n6 min tao bién thuong duoc sir
dung dé nang cao hiéu qua cong tic khoan nd
min.

Nguyén nhén sai sé do do vé guwong 1o:

Cong tac do vé tim tuyén 16, danh diu cao do,
vé& bién 10...sir dung cic may tric dia chuyén
dung, mia, thudc thép cudn, qua roi, sao gb tron.
Do trong diéu kién thi cong ham/16 am uét, khoi
bui, nén khi v& bién 10, tim 10, cao d¢... phai su
dung but son ¢6 nét ddm duong kinh tur 4 dén5cm
(but son thudng lam bang gié quan vao dau cac
que gd tron) dé dam bao vét son khong bi troi mat
do nuée va tho khoan c6 thé nhin rd vét son danh
dau 16 khoan vién trén guwong ham.

Yéu td anh hudng cua vat li€u nd, k¥ thuat va
so dd nod:

Vi loai da da dugc xac dinh, giai phap cong
nghé khoan nd c¢6 anh hudng rat 1on dén chat
lwong bé miat duong bién sau khi nd. Theo
A.A Phésenkd (N6 min tao bién trong xdy dung
thity 1oi) thi "Mat nd bién coi la dat chat luong
néu tri s6 10i 16m trung binh khong vuot qua 15
cm". Trong giai phap cong nghé khoan nd, nhiing
thong s6 dudi ddy c6 anh huong 16n dén chét
luong khoan nd min:
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Loai thudc nd; Do chit nap thudc; Dat trung
ctia thude nd; Tri s6 khe ho & xung quanh va giita
cac thoi thudc; Loai thiét bi khoan (c6 gia dinh
huéng hay khong); Puong kinh va do sau 16
khoan bién; Khoang cach gitta cac 16 khoan bién;
Trinh ty nd min trén guong ham.

Cho dén nay, thudc nd thuong xuyén duoc
nghién clru cai tién nham dat cidc muc tiéu sau:
C6 stc cong pha hop 1y (trong dat da ctmg ran
can co sic cong pha 16n; trong dat da mém yéu
sir dung thudc c6 strc cong pha nho hon); Giam
thiéu khi doc phat ra khi no; An toan hon va sit
dung tét trong cac diéu kién khic nghiét.

Ky thuét va so dd nd: Cho dén nay, ky thuat
va so d0 n6 thuong xuyén dugc nghién ctru cai
tién nham dat cac muc tiéu sau: Tach boc dugce
phan dat d4 ra khoi khdi nguyén trong pham vi
hinh dang va kich thudc cua khoang khong gian
dinh dao véi nang luong va chi phi tdi thiéu; Giit
gin hodc han ché & muc tdi thiéu cc anh hudng
dén trang thai ctia khéi da; Khéi da nd ra gon, co
kich ¢ cac cuc hop 1y, thudn 1¢i cho cong tac xtic
bbc va van chuyén.

Trong thuc té c6 nhidu phuong phap nd min
da dugc phat trién, song hién nay chu yéu sir
dung phuong phap nd tao bién khi thi cong cac
cong trinh quan trong. NO min tao bién va bao
dudng khéi da thyc té da duoc phat trién tir ndim
1950 ¢ Thuy Dién.

Anh hwéng ciia yéu té con nguwoi vé cong
tic quén Iy va té chirc khoan, nap né min

Viéc thuc hién cong nghé khoan nd dung ho
chiéu thiét ké, diing trinh ty quy dinh s& c6 anh
huong rat nhiéu dén chét luong duong vién sau
khi nd. Ngoai ra, do chinh xac khi dinh vi 18
khoan, duy tri khoang céch gifta cic 16 khoan va
d6 thang ciia can khoan ciing s& nang cao dugc
chit lugng ciia duong vién sau khi nd.

Gia tri thira tiét dién do cong nghé khoan 13
gia tri ddo qua bién thiét ké cta duong 10. Vi cac
cong nghé dang thi cong thuc té tai cac cong trinh
xay dung nhu hién nay thi viéc dao vuot tiét dién
thiét ké trong thi cong cac duong ham trong mo,
ham giao thong, ham thuy dién, hé mong cong

trinh... 1a khong tranh khdi. Viéc phan tich cac
nguyén nhan dan dén dao vuot tiét dién trén co
s& khoa hoc va diéu kién thuc té 1a rat can thiét
nham dua ra cac bién phap khic phuc trong thi
cong va lam co s giai trinh dé cac mo, tap doan
TKV chap thuan nghiém thu thanh toan cho don
vi thi cong.

Cong tac khoan va nap n6 ¢ anh hudng truc
tiép dén hé sb thira tiét dién khi dao 10. Piéu quan
trong can nhé 1a kiém soat cac pha huy dugc bt
dau tir vu nd cua 16 min nhom dot pha duoc danh
d4u va khon boi d6i khoan va nd min.

Qua trinh khoan va n6 min 1a thiét ké muoi
phan tram thiét ké va chin muoi phan trim thyc
hién va thyc hanh. Chin muoi phan trim bao gom
ca nap bang tay cia d6i khoan va né min. Do do,
d6i né min can duoc dao tao tbt, co dong co va
hiéu loi ich caa viéc kiém soat duong bién lo.
Chia khoa thanh cong ciia mot giai phap kiém
soét sy pha hay do ndé min dao 16 ndm trong su
hiéu biét cia doi khoan no.

3. Nghién ctru dé xuit hé s6 thira tiét dién
cho 10 bing khi thi cong bing phwong phap
khoan né min tai cic mé than him 10 trong
TKV

Trong thuc té, tai cac don vi khai thac hdm 1o
thuoc TKV thi hai thong s6 bao gdm: hé sb kién
c¢b (f) va kich thudc hinh hoc ciia duong 16 ciing
1a co s& dé phan loai dé xac dinh hé sb thira tiét
dién va céc chi tiéu khoan nd min khac trong tinh
toan thiét ké ho chiéu khoan nd min dao 16. Trong
cong tac thiét ké ho chiéu khoan nd min thi thong
s6 hé s6 kién cd (f) dic trung cho tham sb co ly
cia d4 va thong sd kich thudc tiét dién ngang
duong 16 c6 anh hudng nhiéu dén ciu tric luong
nap va so do bd tri 16 min trén guong do d6 gia
tri hé sd kién cb f va kich thudc tiét dién ngang
duong 10 ¢6 anh huong dén két qua nd min trong
do6 co gia tri hé¢ s6 thira tiét dién. Thong s6 hé sd
kién cb f va thong sb dién tich mat cit ngang
duong 10 anh huong dén khéi lugng thude nd, cau
trac lwong nap va so dd b tri 16 min trén guong
trong ho chiéu khoan ndé min. Co s& dé xuét hé s6
thira tiét dién cho phép, trong ndi dung nay nhom
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nghién ctru thuc hién dé tai dé xuat hé so thira tiét
dién cho phép dua trén co s& can ctr vao cac két
qué khao sat thyc té, phan tich va nghién ctru cac
tai liéu thiét ké k¥ thuat, hudng dan td chirc thi
cong, cac van ban tiéu chuan, quy dinh trong va
ngoai nudc bao gom: Két qua khao sat, thong ké
cac két qua khoan nd min thuc té trong cong tac
dao 10 tai cac cong ty khai thac mé ham 10 trong
TKV ving Quang Ninh; két qua danh gia diéu
kién dia chét khu vuc khai thac tai Quang Ninh;
két qua nghién ctru phan tich cac yéu td anh
hudng dén gié tri hé s thira tiét dién; Tham khao
cac tiéu chuan, quy dinh ciia Nga (Lién X6 cii),
Trung Qudc, mot sé nude khac va cac quy dinh,
huéng dan cia Viét Nam.

Theo cac tiéu chuan, quy dinh cta Lién bang
Nga (Lién X6 cii), hé so thira tiét dién (n) phu
thugc chinh vao déac tinh co ly cia khdi d4 ma
duong 10, giéng dao qua va cong nghé thi cong
dic biét 1a ho chiéu khoan nd min, cong tac thi
cong khoan, nap nd min. Theo tiéu chuan CHull-
11-77, gia tri p cho phép 1a 1,03 + 1,07. Trong
nay, quy dinh theo chiéu sau vugt qua dudng vién
thiét ké va cho phép khoang (10 + 20) cm. Hé s6
dao vuot bién thiét ké tai mot sd cong trinh thuy
cong ctia Lién x6 (cii) thong ké duoc ghi tai Bang
1.

Bang 1. Hé s6 thira tiét dién theo tham khdo cdc cong trinh thity cong ciia Lién Xo (cii)

Cong trinh Dién, tic},l tict dién ham (m’) . Heé s6 thira tiét dién p
Theo thiéet ké Theo thuc té j j
Nu-rék-skaia 76,7 86,8 1,13
Tac-t6-gun-skaia 72,5 82,7 1,14
Tra-ro-vac-skaia 77,1 86,8 1,12
Trié-ro-kay-skaia 95,5 101,6 1,07

- Tiéu chuan CHuII 3.02.03-84 ddi véi céc
duong 16 trong khai thac mo thi khoang dao vuot

tiét dién va hé sb thira tiét dién theo do bén nén
ctia than, da duogc thé hién trong Bang 2.

Bang 2. Khodng cdch dao vuot tiét dién va % thira tiét dién cho phép theo do bén nén ciia ddt dd theo tiéu
chudn CHull 3.02.03-84

. o Khoang cach dao vuot tiét dién va % thira tiét dién cho phép theo
Dang va di¢n tich tiét dién NS S
‘ o dd bén nén cua dat da, Mpa
dao cua 10 theo thiet ké Sq,
2 09+20 20100 >100
mm % mm % mm %
Giéng dimg
S¢<20 45 4 75 7 110 10
Sq¢ =20+40 45 3 75 5 110
Sa > 40 40 2 60 3 110
Céc 10 bang, 16 nghiéng va cac cong trinh mo khac
Sa<38 60 5 110 10 130 12
Sq¢=8+15 55 4 110 130 10
Sqa>15 65 3 90 125 7

Céc dir liéu thu thap, théng ké cac két qua
khoan n6 min thuc té trong cong tac dao 1 thudc

Quang Ninh 14 co s tryc tiép dé xuét gia tri hé
s thira tiét dién cho phép, nhom thyc hién dé tai

cac Cong ty khai thac mo ham 10 trong TKV ving  d tién hanh khao sat thuc té, thu thap cac két qua
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khoan nd min tai cac don vi san xuét tai TKV
nhu: Tién hanh khao sat thue té, thu thap cac két
quéa khoan nd min tai cong ty than Nam Mau —
TKV; Cong ty than Vang Danh — Vinacomin;
Cong ty than Mong Duong — Vinacomin; cong ty
than Nui Béo — Vinacomin; Céng ty than Udng
Bi — TKV; Cong ty than Ha Lam — TKV; Cong
ty than Khe Cham — TKV; Cong ty than Duong
Huy — TKV; Cong ty than Thong Nhat — TKV.
Dé xé4c dinh gia tri hé sb thira tiét dién khi thi
cong 10 bang bang phuong phap khoan nd min,
nhom nghién ciru theo ddi thuc nghiém cong tac
khai dao 10 Ga chan ngam mtc -150 mo than
Trang Khé - Cong ty than Udng Bi-TKV. Ga

HO CHIEU KHOAN NG MIN S6 4

chan ngdm muc -150 c6 chiéu dai L = 56 m,
dudng 16 thi cong bang phuong phap KNM, theo
phuong vi phuong 172 9, dao khéng ché d6 doc
i =0,3+0,5% chéng 16 bang vi thép SVP -27, Sq
= 15,6m>%, budc chéng 0,8m/vi, néc chén kin
bang tam chén BTCTPS (20 tam/khoang), hai
hong chén so le bang tim chén BTCT DS (14
tam/ khoang), mdi vi bt da 04 bod gong dau cot,
bat 05 gbng giang, danh 05 ving gd phi
10+12cm. Nhom nghién cuu theo doi dao ga
chan ngam mirc -150 Khu Trang Khé tir [TK0O
dén TIK56. Pon vi thi cong su dung ho chiéu
khoan n6 min nhu Hinh 10.

Sd= 15,6 M% F=6-:- 8; TIEN DO 1,6M
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a) So d6 bd tri 16 min trén guong

b) Bang 1y lich 16 min

T S6 lwong | Chiéu dai| Goe nghiéng (do) Loai | Tong | Lwoug Toug
STT| Nhém 16 min m‘ﬁ ) 16 min | 16 min _ kip vi | s6 kip |thuée cho| lwong
(1) (mm) | HC canh | HC bang sai (cai) | 0116 (kg) |thude (kg)

1 |Dot pha 1|=|6 6 2005 90 86 S6 1 6 0.8 4.8
2 |Phd 7] =14 8 1800 20 90 S5 2 8 0.6 4.8
3 |Pha 15| =25 11 1800 90 90 141 0.6 6,6
4 |Pha 26 = 39 14 1800 90 90 363 14 04 5,6
5 |Bién 40 = 58 19 1810 84+ 90 849 | 865 19 04 7,6
6 |Nén, ranh nuéc | 60 =+ 68;70 10 1810 84 90 S6 4 10 0.6 6,0
7 |Chén cot 59 ; 69 2 1810 84 84 S6 6 2 0.6 1,2
Tong s6 70 70 36.6
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c¢) Bang chi tiéu khoan n6 min

STT [Tén chi tién Ponvi | Solwong | Ghicha

1 |Dién tich dao m’ 15:9
Hé so kién co 6:8

3 |Ti€éndo I chuky m 1.6
Chi phi thuéc né

4 |Cho I chu kv kg 36,6
Cho | mét lo kg 229
Chi phi kip dién vi sai

5 |Cho I chu ky Cai 70,0
Cho | mét 1o Cai 43,75

6 |Chiéu sau 16 min trung binh m 1,82
Hé s6 st dung 16 min 0.88
Chi tiéu thusc né trung binh k,s_z_,l"m3 1,44

Hinh 10. Hp chiéu khoan né min dwgc sir dung thi cong Ga chdan ngam mitc -150 mé than Trang Khé -
Céng ty than Uéng Bi-TKV, tiét dién Sa= 15,6m° trong da f=6+8

Két qud theo doi thuc nghiém gid tri hé 6 thira tiét Uong Bi - TKV 1w [IK00 dén IIK56 duoc nhom
dién khi dao dwong 16 ga chan ngam mikc -150 mé nghién citu tong hop trong Bdng 3.
than Trang Khé thuoc Cong ty than

Bang 3. Bang két qua theo doi thuwce nghiém hé so thira tiét dién khi dao dwong 10 ga chdn ngam mikc -
150 mé than Trang Khé thugc Cong ty than Udng Bi - TKV tir ITK0O dén TTKS56

, . H¢
) , Tiét | Tiét | Chénh | , | He
Do kiém tra thong sb a; (m) < | dién | dien | lech t;ga s&
% | dao | dao | thwa | ., | kién
IIK M . . t1ét R
TT . S thiét | thuc | tiét . co
1o = Z X A dl@l’l )
o) ké té dién thure cua
ar|o@ o ds ) da ) as = | (S, | (Sa, (S, t'; da
m) | m) | omd) | )
(W)
1 | IIKOO | 0,25| 0,3 | 0,25]0,25| 0,3 | 0,270 | 15,6 | 182 2,6 1,16 | 68
2 | IIK10 | 0,19 0,25 0,31 0,32 | 0,28 | 0,270 | 15,6 | 18,2 2,5 1,16 | 68
3 | IIK20 | 0,17 | 0,38 | 0,28 | 0,26 | 0,17 | 0,252 | 15,6 | 17,9 2,3 1,15 | 68
4 | TIK30 | 0,21 { 0,38 | 0,41 | 0,22 | 0,2 | 0,284 | 15,6 | 18,3 2,6 1,17 | 68
5 |TIK40 | 0,2 | 0,3 | 0,3 | 0,25] 0,250,260 | 15,6 | 18,1 2.4 1,16 | 68
6 | IIK50 | 0,24 | 0,32 (0,23 | 0,23 | 0,17 | 0,238 | 15,6 | 17,9 2,2 1,14 | 68
7 | IIK56 | 0,21 | 0,32 1 0,28 | 0,24 | 0,2 | 0,25 | 15,6 | 18,0 2,3 1,15 | 68

Trén co s& phan tich, nghién ctru cac tai liu  thuc té cong tac dao 16 bang tai cac mo than ham
thiét ké k¥ thuat, cac tai liéu huéng dan t6 chic 10 trong TKV, nhom nghién ctru dé xuét hé sb
thi cong ddo 10 bang trong va ngoai nudc dac biét  thira tiét dién cho phép dbi véi 10 bang dao trong
dwa vao cac két qua do nhom nghién ciru khao sat  than, da nhu Bang 4.
thuc té, theo két qué doi thyc nghiém trién khai
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Bang 4. Dé xudt khodng dao vueot tiét dién 16n nhdt va hé sé thiva tiét dién theo hé so kién cé cia than dé f
doi véi lo bang

Dién tich tiét Khoang dao vuot tiét dién 16n nhat L, mm va hé sb thua tiét dién n
dién ddo theo theo hé s6 kién cb cua d4 f
dugigll;e o £ 2<f<4 4<f<6 6<f<8 P8
b d’
Sr< 8.0 m? L=90+110 L=110+140 L=130-+150 L=145-160 L=165+190
=% u=1,07+1,10 p=1,08+1,12 | p=1,10+1,14 | p=1,11+1,15 | p=1,12+1,16
Ss= 8415 m? L=90-+110 L=110+130 L=115+130 L=135+150 L=145+170
¢ ' u=1,06+1,09 | p=11,07+1,11 | p=1,08+1,12 | p=1,10=1,14 | p=1,11+1,15
Se> 15 m? L=70+95 L=90+130 L=110+130 1=125+145 L=135+155
¢ p=1,05+1,08 | p=1,06+1,10 | p=1,07+1,11 | p=1,08+1,12 | p=1,10+1,14

Dua vao kich thude cac tiét dién mau duong
10 chdng bang bé tong tai cac mo than ham 10
trong Tép doan Cong nghiép Than - Khoang san
Viét Nam, duoc trinh bay trong Tap I1I - Tiét dién
mau cac duong 16 chéng bé tong, hinh vom, nim
2021 dugc 4p dung trong t6 hop cac Cong ty

thuoc Tép doan cong nghi¢p than - khoang san
Viét Nam, nhém nghién cuu dé xuét gia tri h¢ sb
thira tiét dién va khdi lugng bé tong bu lem cho
Im dai duong 106 khi sir dung phuong phap khoan
n6 min, nhu trong bang 5.

Bdng 5. Hé 56 thira tiét dién va khoi liong bé tong bit lem doi véi mot s6 mau tiét dién chong bang bé tong

cho 16 bang tai Tdp doan Céng nghiép than va Khodng san Viét Nam - TKV

3 Hésd | Diéntich | Hésé | Khoilugng

kién | mitcat, (m?) | thira | bé tong bu

i 8 cbcua | Su Khi tiét lem cho 1m

f | - S|z than | dung | chéng | dién, p | duong 10,

| B da,f | Swa | S (m?)
A | B <2 | 10,1 | 10,6 1,09 0,954
q s - = 2<f<4 | 10,1 | 10,6 1,11 1,166
el 4000 dt ~ 4<f<6 | 10,1 | 10,6 1,12 1,272
& 6<f<8 | 10,1 | 10,6 1,14 1,484
=8 | 10,1 | 10,6 1,15 1,590

Hé s6 Dién tich Hésd | Khdi luong

kién | matcat, (m?) | thira | bétong bu

cbcua | Sur Khi tiét lem cho 1m

gl 2 than | dung | chong | dién, p | duong 1o,

" da,f | Sa | S (m®)
<2 | 123 | 129 1,09 1,161
p 2<f<4 | 12,3 | 12,9 1,11 1,419
- 4<f<6 | 12,3 | 12,9 1,12 1,548
6<f<8 | 12,3 | 12,9 1,14 1,806
Tiét dién mau BT-02 8 [ 123 | 129 | 1,15 1,935
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Hé s6 | Dién tich mat | Hé sd | Khdi lugng
kién cit, (m?) thira | bé tong bu
cdcua | Su Khi tiét lem cho 1m
than | dung chéng dién, duong 19,
da, f | S Sc i (m?)
<2 | 14,0 | 14,8 | 1,09 1,332
2<f<4 | 140 | 148 | 1,11 1,628
” _— ” 4<f<6 | 14,0 | 14,8 | 1,12 1,776
Ba 6<f<8 | 14,0 | 14,8 | 1,14 2,072
Tiét dién mau BT-03 =8 | 14,0 | 148 | 1,15 2,220
Hé s6 | Dién tich mat | Hé s6 | Khdi luong
3 kién cit, (m?) thira | bé tong bu
cdcua | Su Khi tiét lem cho 1m
g than | dung chéng dién, duong 19,
§® da, f | Sa | Se n (m?)
2 f<2 | 16,0 | 16,8 | 1,08 1,344
= 2<f<4 | 16,0 | 16,8 | 1,10 1,68
i = 4<f<6 | 16,0 | 16,8 | 1,11 1,848
6<f<8 | 16,0 | 16,8 | 1,12 2,016
Tiét dién miu BT-04 =8 | 16,0 | 168 | 1,14 2,352
Hé sé | Dién tich mat | Hé s6 | Khdi luong
3 kién cit, (m?) thira | bé tong bu
cbcua | St Khi tiét | lem cho Im
3 than | dung | chéng | dién, | duong 1o,
hEE da,f | Swa | Se m (m®)
2l <2 | 17,8 | 18,7 | 1,08 <2
i 2<f<4 | 17,8 | 18,7 | 1,10 2<f<4
L5 4<f<6 | 17,8 | 18,7 | 1,11 4<f<6
6<f<8 | 17,8 | 18,7 | 1,12 6<f<8
Tiét dién mau BT-05 ~8 |17,8| 18,7 | 1,14 £>8
Hésd | Diéntich | Hésd | Khdi luong
5 kién | matcit,(m?) | thira | bé tong bu
) Su Khi tiét lem cho 1m
o cua | dung chéng dién, p | duodng lo,
Uale than | Sy Se (m?)
y da, f
g <2 [ 19,8 ] 20,7 | 1,08 1,656
i 2<f<4 | 19.8 | 20,7 | 1,10 2,070
.7 4<f<6 | 19,8 | 20,7 | 1,11 2,277
Tiét dién miu BT-06 6<f<8 | 19,8 | 20,7 | 1,12 2,484
=8 | 19.8 | 20,7 | 1,14 2,898

PIA KY THUAT SO 3 — 2024

31



4. Két luan va kién nghi

Tir két qua nghién ciru hé so thira tiét dién khi
thi cong 10 bang theo phwong phap khoan nb min
tai cic mo than ham 10 trong Tap doan Cong
nghiép Than - Khoang san Viét Nam c6 thé rat ra
mot s6 két luan va kién nghi nhu sau:

- Hién tugng dao 10 thura tiét dién trong
phuong phap khoan nd min luén ludn ton tai, mic
du cac don vi thiét ké, thi cong, nha thau khi thyc
hién dao 16 bang phuong phap khoan nd min da
thuc hién nhiéu bién phap tdi wu trong phuong
phap khoan n6 min do 19.

- Hién tugng nd min thira tiét dién khi dao 10
dan dén tang thém mot sb chi phi cho cong tac
dao 160 nhu khéi lugng va thoi gian xtc bdc van
tai, kh6i luong bé tong bui lem va sau cting 1a tién
d6 dao 10. Ngoai ra, thira tiét dién cling 1am giam
d6 6n dinh cua khoi da xung quanh va su lién két
gitta khdi da v6i vo chdng dudng 10.

- Két qua bai bao di chi ra nhitng yéu té chinh
anh huong dén hé so thira tiét dién khi dao 10
bang phuong phap khoan né min bao gom: Diéu
kién dia chat cong trinh, dia chat thuy vin; Ky
thudt va cong nghé khoan; Vit licu nd, ky thuat
va so d6 nd; Yéu td con ngudi trong cong tac
quén 1y, to chtre khoan, nap n6 min.

- Két qua nghién ctru dé xuat hé sb thua tiét
dién cho 16 bang khi thi cong bang phuong phap
khoan n6 min tai cac mé than ham 10 tai mot sd
mat cit dién hinh thong qua viéc thu thap khao
sat sO liéu ciia cac mo va phan tich danh gia day
du cac yéu anh hudng dén hé sé thira tiét dién doi
v6i cac duong 10 bang ciia mo ham 10.

- Viéc han ché hé sd thura tiét dién i co6 phu
thudc rat nhidu vao su hiéu biét cua nguoi thiét
ké va don vi thi cong vé diéu kién dia ky thuat
ctia kh6i da ma duong 10 dao qua va két qua lya
chon cac thong s6 khoan nd min hop 1y lién quan.

LOI CAM ON

Nhom tac gia xin chan thanh cdm on Tép doan
Cong nghi¢p Than - Khoang san Viét Nam
(TKV) di hd tro thuc hién nghién ctru nay. Két
qua nghién ctru 14 san pham cua dé tai ma so:

KC.06.D18-21/16-20 theo Hop dong 140/HD-
KHCN-KC.06.D18-21/16-20 Chuong
trinh nang cao nang luc quan ly va ting cuong

thudc

tiém lyc KH&CN cua Tap doan Cong nghiép
Than va Khoang san Viét Nam TKV, gitta TKV
va Trung tdm Khoa hoc Cong ngh¢ mé & Moi
truong, Truong Pai hoc Mo - Dia chit.

TAI LIEU THAM KHAO

Nguyén Vin Pudc, V& Trong Hung (1997),
Céng nghé Xay ding céng trinh ngam, Nxb Giao
thong van tai, Ha Noi.

Nguyén Quang Phich, P6 Ngoc Anh, Ding
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NGHIEN CUU PO BEN TRONG MOI TRUONG TU NHIEN VA KHA NANG
UNG DUNG CUA VAT LIEU GFM CHE TAO TU BUN NAO VET MOQT SO
HO, CANG QUAN SU TAI THANH PHO HA NOI VA HAI PHONG

PHAM TRI THUC",
PHAN HUY PONG™

Study on durability in natural environments and the applicability of
GFM material produced from dredged sludge lakes and military ports
in Hanoi and Hai Phong

Abstract: As mentioned in previous reports, GFM material is an
abbreviation for granular filling material ” which is made from
dredged sludge mixed with cement and polymer, used as a fill material
for infrastructure works in cities in general or in military compounds
in particular. GFM material is granular, similar to artificial sand,
lightweight, with rapid drainage, convenient for transportation and
compaction, and meets the technical requirements for fill materials
according to current standards. Research on recycling dredged sludge
from pond/lake systems, rivers, and estuaries into embankment
materials to replace natural sand has been conducted in several
countries around the world, and technology has been gradually
perfected for application. However, this issue is still quite new and has
not been applied in Vietnam. This paper provides a preliminary
assessment of the durability in natural environments and the
applicability of GFM material produced from dredged sludge in some
ponds and lakes in Hanoi, as well as dredged sludge from several
military ports in Hai Phong. Initial experimental results show that GFM
material does not disintegrate in natural environments, the CBR
strength does not significantly decrease after compaction, and when
subjected to compression, the initial particles tend to break, but then
gradually stabilize, with the final particle composition being equivalent
to gravel and pebbles.

Keywords: Artificial sand;, GFM material; durability in natural
environments.

1. GIOI THIEU

Nhim muyc tiéu nghién ctu dua ra mot giai
phap hiéu qua dé tan thu khdi lugng bun nao vét
rat 1on tir cac song, ho, cang quan su khu vuc
thanh phé Ha Noi va thanh phd Hai phong, bién

* Khoa Doanh Trai — Hoc vién Hau can - BQP

Email: trithucchvhc@gmail.com

bun nao vét tir vat li€u thai dang 1éng thanh vat
lidu dang roi gidng cat, trong thoi gian vira qua,
tac gia da tién hanh cong bd cac két qua nghién
clru vé cac dic trung dia k¥ thudt cia cac bun; cac
yéu t6 anh huong toi qua trinh ché tao vat lidu
GFM; nghién ctru ché tao vat liéu GFM & quy md
trong phong; nghién ciru cac dic tinh dia k¥ thuét
co ban cua san GFM nhu dac tinh vat 1y, dac tinh
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THE LE VIET BAI DANG TREN TAP CHi BIA KY THUAT

Tap chi Dia k¥ thuit duoc xuat ban 3 thang/ky, theo Gidy phép hoat dong béo chi sé
1358/GPXB ngay 17-6-1996 cia Bd Vin hoa va Thong tin.

Tén chi va muc dich ctia Tap chi 1a: Céng bé céc cong trinh nghién ciru khoa hoc, cong
nghé, phd bién, trao doi kién thirc, tién bo k¥ thuat va kinh nghiém trong céc Iinh vuc dia chat
cong trinh, co hoc dit - nén méng, co hoc d4, dia k¥ thudt va mdi truong, cic van dé dat -
nuée - moi truong va con nguoi, gop phdn ning cao chat lugng cac coéng trinh xay dung ha
tang co so, dap ng nhu cau cong nghiép hoa, hién dai hoa dit nude.

Trong thoi gian qua Tap chi da nhan dugc sy dong gop, ung ho nhlet thanh cta nhiéu dong
nghiép dong dao ban doc, céc té chirc, co quan, ban nganh vé bai viét, thong tin va vt chat..
Tap chi mong ‘nep tuc nhan dugc sy cng tac va ung hd do.

Bai giri dang Tap chi duoc danh may vi tinh theo font Unicode Times New Roman, c&
chit 12, in trén khd A4 kém theo dia CD hodc thu dién tir (2 file, 1 file world 2003, 1 file
pdf). Bai viét sit dung tiéng Viét, kém theo tom tit ndi dung bing tiéng Viét va Anh (khong
qué 200 tir). Cong thire duge viét theo Equation Editor va danh sb thir tr vé bén phai. Pon vi
tinh cua cac dai lwong vit Iy phaii sir dung don vi theo hé SL Diu thip phan phaii dung
diu phay. Cac ban vé phai theo dung quy dlnh ve k¥ thuat, kich thuoc khéng qua 15 x 20cm.
Céc bai c6 ban do ting vung hodc ca nudc can vé theo mau chinh xac, dung theo quy cach
hién hanh; cdc ban v&, biéu bang phai duge danh s thi ty. Dung luong bai bao khong vuot
qué 8 trang ké ca hinh anh, biéu bang, tai li¢u tham khao.

Thir tu sdp xép bai bao:

- Tén bai bao (bang tiéng Viét);

- Ho vatén tac gia;

- Dia chi, Tel/Fax; Email;

- Toém tat ndi dung (bang tiéng Viét);

- Tén bai bdo va tom tit ndi dung bing tiéng Anh;

- Noi dung bai bao. Bai bao can c6 dit vin dé va két luan;

- Tai liéu tham khao: duoc danh may lién véi bai va duoc ghi theo thir ty ABC. Cac tai licu
tham khao trinh bay theo trinh ty: Tiéng Viét, tiéng Anh, tiéng Latinh, tiéng Nga, tiéng
Trung..., theo thtr ty: Tén tac gia, tén tai liéu, nha xuét ban, ndm xudt ban, khéng nén qud 10
tai li¢u.

Ban Bién tap s& bd tri 1y ¥ kién phan bién trude khi ding. Bai khéng duge ding khong tra
lai ban thao.

Tac gia bai viét phai chiu trach nhiém vé céc thong tin cung cap va dugc biéu 01 cudn tap
chi co bai ding.

Y KIEN DONG GOP, BAI GUl DANG VA DAT MUA TAP CHi XIN LIEN HE THEO BIA CHi SAU:

VIEN PIA KY THUAT
152 phé Lé Duén, quan Déng Pa - Ha Noi
Tel: 024.22141917
Email: viendiakythuat@vusta.vn,; Website: http//www.vgi-vn.vn
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