NGHIEN CUU NANG CAO HIEU QUA THI CONG
GIENG NGHIENG KHI PAO QUA PAT DA YEU
KHU VUC TAY VANG DANH, QUANG NINH

Pao Van Canh, Truong Dai hoc Mo-Dia chat
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Tém tat: Thi cong giéng nghiéng la mot cong viéc khé khan, phirc
tap vi thwong phai thi cong tu trén xuong dwoi mot goc nghieng. Cdac cong
doan thi céng nhw dao (khoan né min) thong gio, xiic boc vdn tdi, chong
giit thuong phdi kéo dai nén chu ky dao giéng khé rit ngdn va téc dé dao
gléng khong cao, truong hop dac biét la thi cong giéng nghiéng qua ddt da
yeu doi hoi phai co thiét ké va gidi phap thi cong khac khi dao qua dat da
on dinh. Bai bdo dé cdp dén mét so gidi phdp cong nghé nham ning cao
hiéu qua thi cong giéng nghiéng co tinh kha thi cho khu Tdy Vang Danh,
Quang Ninh.

1. Khai quat vé du 4n giéng nghiéng Ty Vang Danh
1.1. Vi tri dia ly

Khu T4y Vang Danh vé6i dién tich khoang 20 km” nim trong dia
phan phuong Vang Danh thudc TP Uodng Bi tinh Quang Ninh va mdt
phan thudc khu vuc Ddng Ri, tinh Bic Giang. Dién tich vung duoc gidi
han boi toa do dia Iy nhu sau:

< 21°0820"+-21°14'10" Vi do Bic;

% 106°45'30"+106° 52'30" Kinh d6 Dong.

Ving nghién ctru cach tha ¢6 Ha Noi 140 km vé phia dong bic,
cach thanh phé Hai Duong khoang 70 km vé phia bic dong béc, cach
thanh phd Ha Long 30 km vé phia tay.

1.2. Giéi thiéu duy 4n thi cong giéng nghiéng Tiy Vang Danh .
Mo than Tay Vang Danh da duoc khai thac tir nhi€éu nam nay. Tang
10 bang murc +35 dén L6 via khu Tay Vang Danh tr phay F5+F7 da dugc
dua vao khai thac va két thuc khai thac tir nhiing nam 2009.
Cin ctr tai liéu dia chit cap nhat, bdo cao tham do ti mi do Poan
906-Cong ty Tham do va Khai thac 1ap nam 1994 dugc phé duyét ngay
14/12/1994; tai liéu tham do hién trang cip nhat dén ngay 15/9/2007 do
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moé cip; quyét dinh sé 58/QD-HPTLKS/CD cua Hoi ddng danh gia trix
luong Khoang san cip ngay 21 thang 10 nim 2008, vé viéc cong nhan
két qua chuyén d6i cap trir lugng va cip tai nguyén than phan dién tich
duoc phép khai thac tai moé than cho thay tir mic +35 dén -50 khu vuc
Tay Vang Danh van con mot luong than twong dbi 16n. Than khu vuc
nay bao gdm cac via 7, 8, 8a c6 chat lugng than tot va tuong ddi day,
m=4,5+10 m. Vi vay khai thng m¢& via dé khai thac phan than néi trén
bang cip giéng ghiéng mirc +35+-50 1a phu hop voi viée san xuit gia
ting san lugng cua Xi nghiép than Udng Bi-Cong ty c6 phan xi ming va
x4y dung Quang Ninh phat trién 6n dinh dap Gmg nhu cau vé than cho
nén kinh quéc dan, bao dam thi trudng tiéu dung than trong nudc 6n
dinh, c6 mot phﬁn xuat khau dé diéu hoa vé s6 luong, chung loai va tao
nguén ngoai t¢.

Theo tai liéu phén trlr lwong than con lai co6 thé khai thac duoc la:

< Via 7: 1.882.000 tan;

< Via 8: 1.524.000 tan;

* Via 8a: 1.679.000 tan.

Theo Dy 4n dau tu xay dung cong trinh khai thac muc +35+-50, khu
Tay Vang Danh da dugc phé duyét tai quyét dinh s6 01/QD- HPQT ngay 06
thang 01 nim 2009 cua Hoi dong quan tri Cong ty c¢b phan Xi mang va Xay
dung Quang Ninh thi phuong an khai théng dugc thyc hién bang cip giéng
nghiéng tir mit bang san céng nghiép muc +35 xudng mirc -50, két hop véi
cac 10 doc via, xuyén via mirc. Trén co s& vi tri mé cira giéng va mit bang
san cong nghi¢p da lya chon, muc khai thac -50 theo Dy an da duogc phé
duyét, giai phap khai thong cho mé than khu Tay Vang Danh duoc thuc
hién bang phuong an nhu sau:

Khai théng bang cip giéng nghiéng két hop vai cac 16 doc via da,
xuyén via tai cac muc. Trinh ty dao 160 dugc thyc hién nhu sau:

% Trén mit bang san cong nghiép mic +35 tién hanh dao cap giéng
nghiéng xubng dén muc -50. Tai mic -50 véi tiét dién dao giéng S¢=13,2
rnz, tiép tuc dao hé théng san ga, ham tram, sau d6 tién hanh dao 10 xuyeén
via dén gﬁn tru via 7, tai day tiép tuc dao cac 10 doc via da vé 2 canh, sau do
tién hanh dao 10 xuyén via qua via 7,8 vao gip via 8a;

< Poi véi mirc thong gid: Trén mat bang mirc +35 tién hanh dao
thuong thong gié xudng mirc -25, tai day tién hanh dao ga tranh, tram bom,
10 chtra nudc muc -25, sau do tiép tuc dao 10 doc via da vé 2 canh va céc 10
xuyén via muc -25 vao gadp via 8a.
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2. Co s 1y thuyét va phwong phap nghién ciru

2.1. Co sé 1y thuyét nghién ciru

Cong nghé thi cong giéng nghiéng qua dat da yéu 1a cong nghé thi
cdng ¢b nhiéu diém khac biét cong nghé thi cong trong diéu kién dao
giéng qua dat da binh thuong. Cong ngh¢ thi cong giéng nghiéng trong
diéu kién dat da bmh thuong chdng thép SVP gém 4 budc:

% Khoan nd min;

¢ Thong gid, cdy om, 1én xa noc;

< Xc dat da guong va van chuyén;

% Chdng cb dinh bang vi thép.

Khi thi céng giéng nghiéng qua dat da yéu phai st dung cac bién
phéap coéng nghé dé nang cao d6 bén 6n dinh cia duong 16 hodc st dung
cong nghé dao dam bao 6n dinh cao cho dudng 10.

2.1.1. Céc bién phap cong nghé niang cao do bén va on dinh cia giéng
nghiéng truwdc khi dao

Cé ba bién phap cong nghé chinh: phuong phép ép vira trude guong;
phuong phap ha muc nuéc ngdm; phuong phéap nhiét hoc.

2.1.1.1. Phwong phap ép vira trwéc gwong

Ban chat ciia phuong phap 13 sir dung bom dung dich gin két vao
dat d4 yéu nhung nut né. Dung dich dugc bom ¢p s€ gan két cac thanh phan
va cai thién cac dac diém cau trac cua khéi dé,ting hé s6 ma sat va lyc dinh
ctia dat d4 yéu. Tuy theo dung dich gin két sir dung ma ngudi ta chia thanh
cac loai: dung dich vita xi méng cat-cat; dung dich vita xi mang-sét; dung
dich Silicat (thuy tinh 16ng); dung dich nhya tong hop.

Piéu kién sir dung céc loai dung dich: tir kinh nghiém thyc té cho
théy diéu kién st dung céc loai dung dich bom ¢€p phu thudc theo cd hat cua
dat da khu vuc can gia cuong.

2.1.1.2. Phu’o’ng phap ha mue nwée ngim

Nhiéu gleng nghiéng khi ddo qua ving dit da c6 chira nudc, qua cac
vung dat da mén yéu c6 chira nude co ap hodc khong co ap. Viée thi cong
cac giéng qua vung nay la hét strc kho khin va chi phi lon, tdc do dao cham
(gleng nghiéng Thong Nhat +11+-35). Khi thi cong cac giéng nghiéng trong
diéu kién dat da mén yéu chira nude can thiét phai co bién phap thoat nuéc,
ha muc nudc ngam trude khi th1 cong.

Doan giéng nghiéng gan mat dat co thé thoat nudc tryc tiép bing cac
16 khoan tir mit dat. Véi doan giéng xa cira giéng néu di vao ving chua
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nudc thi s& tién hanh khoan céc 16 khoan ha myc nuéc ngam c6 dudng kinh
>100 mm va nudc s& duge bom 1én mat dit

Phuong phap ha muyc nudc ngdm sir dung khi khdi da chira nudc
thich hop véi viéc luu thong nude ngﬁm nhu cat hat trung, hat tho, da voi
nut né.

2.1.1.3. Phuwong phap nhiét hoc-dong bang nhan tao

Tién hanh khoan cac 16 khoan trong dia tang dat da yéu va chira
nuée. Trong 6ng lam lanh s& cét chira dung dich CaCl,. Dé thi cong duoc
cong trinh binh thudng, phai xac dinh duoc chiéu day cia vong da dong
bang va khoang cach giita hai 16 khoan. Pay 1a phuong phap rat hiéu qua dé
dong bang nudc ngdm va dat da yéu trudc khi dao. Tuy nhién dé dau tu cho
cong nghé nay doi hoi sy hiéu biét tot vé cong ngh¢ va trang thiét bi thi
cong va nang luong dién (Cong ngh¢ nay khi dao giéng nghiéng Ha Lam da
dugc cac chuyén gia Trung Qudc d& cap dén khi gip ving dat da yéu chira
nuéc nhung chua da diéu kién ap dung).

2.2. Cac bién phap cong nghé ning cao dj on dinh cia giéng nghiéng
trong khi dio qua dit da mén yéu

Céc bién phap nay khong st dung céc giai phap nang cao do bén
ciia dat da bao quanh va trudc guong dao ma chia guong giéng ra thanh
nhiéu guong nho, co trinh tu dao khéc nhau.

Theo kinh nghiém dao giéng nghiéng trong diéu kién dat da
mém yeu 0 mot s nudc va & Viét Nam, thi trude tién s& dao phan vom
va chong cb dinh phan vom. Sau d6 nguoi ta s& dao ting phia hong va
vao cot chong ¢ dinh. Phan dat & gitta guong (ho phu) dugc dao sau
cung (bang bua cin hodc né min nho) khi cac vi chéng cb dinh di duoc
thiét 1ap.

Tom lai bién phap nay khong su dung cac gidi phap nang cao do
bén cua dat da ma chia guong giéng ra tung phan st dung cong nghé dao
chdng phu hop han ché ap luc dit d4 tac dung cung mot luc 1én dudng 10.

3. Két qua nghién ciru

3.1. Thue trang dia k§ thuit khu vuc thi cong giéng nghiéng Tay
Vang Danh

3.1.1. Ciu tao dia chat

Khu mo Tay Vang Danh c6 ciu tric chung la don nghiéng cam vé
Bic-Dong Béc. Trén cau triic don nghiéng phat trién cac nép udn va dat giy
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cap 1 theo phuong vi tuyén va & vi tuyén, tiép theo dén luot cic ciu tao cp
1 lai bi cac dut gdy thw cdp c6 phuong 4 kinh tuyén phan cit lam dich
chuyén va phirc tap hoa thém céu trac chung cua khu moé. Tuy birc tranh
chung vé ciu trac khu mo kha phirc tap nhung ¢ 2 dién tich mo do cong ty
quan 1y lai c6 cdu trac kha don gian, hau hét chi c6 thé nim don nghiéng
cim veé Bic.

a. Pic diém dia ting

Cac thanh tao trdm tich chtra than 16 ra trong khu mo Tay Vang
Danh co tudi Trias muon. Trong nhitng nam 1970 cac tac gia da xeép cac
trAm tich trén mo vao ting Mao Khé, tir nim 1980 dén nay, sau hang
loat cac cong trinh nghién ctu vé bé than, cac nha dia chat Viét Nam va
Lién X6 (cii) déu dd thong nhat xép dia tang chira than ¢ bé than Quang
Ninh va h¢ tang Hon Gai va cdc via than c6 gia tri cong nghiép duoc
xép vao phu hé tang Hon Gai gitra (T5 n-r hgy). Béc diém chung cua
phu hé ting nay 1a cac tram tich dang nhip kiéu luc dia va chuyen t1ep
xen k& nhau c6 thanh phan bao gom cac 16p cudi ket, cat ket, bot ket,
sét két, sét than chtra cac via than c6 gia tri cong nghiép. Pic diém tiung
loai da nhu sau:

% Cudi, san két: thuong phan bd & gitra dia tﬁng cua hai via than.
Cudi san thuong c6 mau xam sang, xam nhat, cAu tao khéi phan 16p day,
thanh phén hat vun chu yéu lIa thach anh va mdét it manh da. Kich thudc
hat tir 3=15 mm, d6 mai tron tir kém dén tét. Xi mang gén két ran chic
dudi dang lfip dﬁy hoac tiép xtc, chiém 10+15 % g6m silic, sét, cacbonat,
do6i khi xerixit, chiéu day tir vai mét dén hang chuc mét;

% Cat két: kha phd bién trong dja ting. Chting nam chuyén tiép
v6i cac 10p cudi két, san két. Cat két co cau tao phan 16p hodc dang khbi,
d6i khi cau tao phan 16p xién, luon séng. Thanh phan 1a cic manh vun
kich thudc 0.1+1mm chiém 60+65 %. Thanh phan hat vun chi yéu la
thach anh, ngoai ra con c¢ felspat, silic.... thanh phan xi mang 1a sét, silic
chi yéu & dang lap day, t1ep xtc hiém gip dang X1 mang CO sO;

< Bot két: kha phd bién trong dia tdng, cdu tao phan l6p mong
dén trung binh, ¢4 c6 mau xam nhat dén xam sdm, thanh phan chi yéu
1a cat thach anh, ngoai ra c6 cic chdt mun hitu co, xi ming gan két 1a
sét, silic;

% Sét két: Chiém ti 1& khong 16n trong dia tang (thudng 1+5 %),
sét két thuong nam sat vach, tru cac via than hodc xen kep trong céac via
than, chiéu day tir vai cm dén vai m. Chang chiém 1+5 % dat da trong dia
tang, d4 c6 cdu tao phan 16p mong, doi chd dang thdu kinh, dang 6.
Thanh phén chu yéu l1a khoang vat sét, vat chét than, mun hitu co;
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% Sét than: ¢6 mau xam den, phan 16p méng mém b, gip nude
dé truong no;

% Than: toan khu mo Tay Vang Danh c¢6 chira dén 9 via than,
trong Béo cdo Tim kiém va trung gian thim do so bd Tay Vang Danh-
Quang Ninh tén via dugc danh s theo thir tu tir dudi lén trén 1a tir V.1
dén V.9, trong do 3 via dat gia tri cong nghi¢p la via 7, 8, 8a.

b. Kién tao

Dut giy: khu mo c6 xuat hién 2 dut giy gom dut gay Ludng Ky Fi
va dut gay F. bt gay Ludng Ky Fix: c6 phuong Dong Bic-Tay Nam chay
kéo dai sudt khu mo. Put giy cam Bic voi goc doc t6i 75°. Put giy Fila
mot nhanh cua dat gdy Fy, xuét phat tir dut giy F ¢ tuyén XXX vé phia
Dong. Pay la dit gy thuan chay theo huéng Pong Tay, mit trugt cim Béc
vé6i goc dbe 75°.

3.2. Pic diém dia chit cong trinh

Cac da trong khu vyc thi cong gleng nghiéng bao gom san két, cat
két, bot két va sét két qua cac duong 10 giéng khai thong vé co ban c¢6 d6 6 on
dinh cao tuy nhién do chiéu dai duong 10 giéng 16n L=260 m nén trong khi
thi cong van gip phai khu vuc dia chat dat da yéu (sét két) anh hudng réat
16n dén tién @6 thi cong ciing nhu tudi tho ctia dudng 1. Tinh chét co li cua
dat da duoc trinh bay trong Bang 1.

Bang 1. Tinh chét co i ctia dat da

TT |Logi datd D‘iﬁcﬁ%ﬁg T(fg/tgr(;%})g %fgc/?i% (Llfgc/ckrig)
1 San két 2,58 2,67 1681 1681
2 Cat két 2,63 2,71 1303 107,15
3 Bot két 2,65 2,74 677 19,15
4 Sét két 2,63 2,72 534 -

3.3. Pic diém dia chit thiy vin

Trong khu vuc khai thac m6 khong c6 cac diém 16 nude. Nudc
dudi dét co ngudn cung cAp nudc tir mit trong 16p phu dé to, nudce trong
tram tich chira than déu nghéo do dic diém cua ting trim tich theo nhip va
do ddc via 16m, dién 16 it. Chat lugong nudce trén mat va nudc dudi dat gﬁn
tuong ty nhau va cé tén goi 1a bicacbonat-cloruanatri dén clorua-
bicacbonat-natri. Nudc thudc loai nudc ngot va c¢o tinh an mon cacbonat

64



manh. V& diéu kién dia chit thuy vin can dic biét luu y vi khai thac 10
giéng khong thoat nudc thong thuy duogc.

4. Nhirng kién nghi vé két qua nghién ctru

4.1. P& xuét giai phap ning cao hiéu qua thi cong giéng nghiéng Tay
Vang Danh qua dat da yéu

Giai phap nang cao duoc hiéu qua thi cong giéng nghiéng la giai
phap nang cao hiéu qua ky thuat, cong nghé¢ va hiu qua kinh té khi thi
cong giéng nghiéng qua vung déat da yéu. Hiéu qua ky thuat cong ngh¢ do
gidi phap dua lai 1a do On dinh cua cong trinh giéng nghiéng dam bao
trong va sau thi cong. Cac budc cong nghé don gian, dé thyc hién va cé
tinh kha thi cao va an toan. Hiéu qua kinh té do giai phap dua lai la gia
thanh thi céng thip va dam bao téc do thi cong giéng nghiéng. Giéng
nghiéng Tay Vang Danh khi dao qua dat da yéu gip cac nham thach, sét
va bot két yéu, khong chira nudce. Phuong tién pha vo dat da yeu guong
giéng nghiéng 1a bua cin va nd min nhe, theo timg 6 phan véi tién d6 0,7
m/chu ky (2 vi mgt chu ky).

4.2. Pé xuit trinh ty thi cong

Trinh ty cong nghé dao va chéng giéng nghiéng qua dit da yéu
duogc chia thanh 6 budc:

< Budc 1 - Cung cb doan giéng 5 mét trude guong theo hudng tir
ngoai vao: Xiét lai gong giang, chén kich om le chic chin. Bic san thao
tac chac chan phu vu thi céng cin dao phﬁn vom 10;

< Budce 2 - Can dao vom 16 giéng nghiéng bang baa cin khi nén
dé vao duogc hai xa vi chong thép voi bude chdng 0,35 m/vi. Dich chuyén
xa ganh, 1én xa tung vi chong va bat giang giira cac vi chong va gitra vi
chéng méi voi vi chdng di chdng. Kich néc va chén kin phan noc bang
tdm chén bé tong;

+»» Bud6c 3 - Thao d& san thao tac;

% Budc 4 - Dung bua cin khi nén cian dat da phan hong trai va
vao cot phia bén trai (vao hai cot) va chén tim chén bé tong;

% Budc 5 - Tiép tuc dung bla cidn, cian dat da phan hong phai va
vao cot phia bén phai (vao hai cot) va chén hoan chinh bang tim chén
bé tong;

< Budc 6 - Dao dat d4 phan gitta guong.

Do .khéi luong dat da gitra guong kha 16n nén co thé pha vo dat
d4 bang nd min nhe (sit dung 16 khoan néng L=0,6 m va khoan thua
a=0,8+1,0 m). Luong thudc nd nap trong cac 16 min 1a rat nho: 1 thoi/l
10 min.
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5. Két luan

Cac giai phap nang cao hiéu qua thi cong giéng nghiéng phu
thudc vao cac yéu td: didu kién dia k¥ thuat vi tri giéng dao qua; trang
thiét bi va kha ning cua don vi thi cong; trinh do do6i tho va td chic thi
cong. Déi voi giéng nghiéng Tay Vang Danh khi thi cong gap dat da yéu
khong xuit hién nudc ngam va dat da yéu déu toan guong. Tir nghién
clru, danh gia cac diéu kién anh huong dén lya chon giai phéap thi cong
nhiam nang duoc hiéu qua thi giai phap dao chdng ting phan guong giéng
nghiéng 1a hop 1y va co tinh kha thi cao.0J
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ABSTRCT

Research on improving the efficiency of inclined drift excavation
driven weak rock in Vang Danh west region, Quang Ninh
Dao Van Canh, Hanoi University of Mining and Geology
Nguyen Kieu Bien, Quang Ninh Cement and Construction
Jjoint stock company, Uong Bi Coal Factory

Now many incline shafts is excavating in undeground coal mine
company. However, rate of really excavation are not hight, do not satisfy
companys demand about their plan. So the giving solution to increase speed
excavating is very needful. This paper concentrate ananysis effect
organnization and equipment on speed excavate incline shaft, and giving
some solutions to increase excavating.
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UNG DUNG NEO CAP CHONG GIU CAC PUONG LO
TAI CONG TY THAN HON GAI-TKV

Lé Van Cong, Luu Cong Nam
Vien Khoa hoc Cong nghé Mo

Tém tit: Cong nghé chong lo bang vi neo di tré nén phé bién tai
cdc mé ham 16 ving Quang Ninh noi chung va Cong ty Than Hon Gai noi
riéng. Tuy nhién, khéi liwong mét 1o chong neo moi ndm con rat thap so véi
tong khoi hrong mét 1o thi cong. Nguyén nhan chinh la do diéu kién dia chat
khong thuan loi, loai hinh neo khong da dang. Bai bdao gioi thiéu vé tiem
nang sir dung neo cdp tai Cong ty Than Hon Gai ciing nhw mét s6 két qua
nghién civu ciia nhém tdc gia. Ttrén co s ké hoach dao 16 ciia cong ty than
hon gai dén ndam 2020 va nghién ciru, ddnh gia diéu kiém dia chat ky thudt
cac khu vuc dao lo, khai thac, nhom nghiém cvu tinh toan, xac dinh kha
nang dp dung vi neo thuwong va neo cdp. Sau dé da tién hanh thiét ké dp
dung vi neo cho mét diéu kién cu thé ciia cong ty than Hon Gai. Két qua
nghién citu cho thdy kha néing dp dung vi neo tai cong ty than hon gai la rat
16m va mang lai hiéu qud kinh té cao.

1. Pit van dé

Hi¢n nay tai Viét Nam, vi¢c ap dung cong ngh¢ dao chdng 10 sir
dung vi neo chét déo ct thép (CDCT), vi neo bé tong cot thep (BTCT)
da dugc su dung kha phd bién tai nhiéu mo than ham 10 vung Quéng
Ninh nhu: Ha Lam, Khe Cham, Nam MAau, Hong Thai, Ha Lam, Ha
Long, Khe Cham...

So véi cac céng nghé dao 10 sir dung cac khung chdng truyén thong
cong nghé nay co6 nhiéu vu diém hon han d6 1a: Phat huy duoc kha ning tu
mang tai cua khéi da, dé thi cong, dé van chuyén, gia thanh thip, ning cao
tbc o dao 10 va phu hop véi cong tac co gioi hoa dao chong 10, gidam chi
phi strc lao dong, dac biét khi xudéng sau. Tuy nhién dleu kién dé ap dung
duoc két ciu chong vi neo doc lap doi hoéi dat d4 c6 do 6n dinh tir trung binh
tro 1én, trong cac duong 16 doc via than c6 chidu day via mong, trong trudong
hop dit d4 yéu hoic via than co chiéu day 16n (duong 10 thi cong dao bam
try) thi viéc ap dung cong ngh¢ nay rat kho kha thi. Ngoai ra hién nay cac
duong 16 chinh, cac ham tram, sin ga c6 tiét dién rat 16n yéu cAu nang cao
d6 on dinh cta duong 16 cang trd 1én birc thiét. Do vay dé ning cao do on

67



dinh cho céc duong 10 trong céc diéu kién trén, déng thoi nhan rong loai
hinh két cdu chdng 10 bang vi neo thi két ciu chdng hon hop vi neo thudng
két hop neo cap 1a mot giai phap c6 tinh thyc tidn va kha thi cao.

Tai Cong ty than Hon Gai Cong nghé dao chdng 16 bang vi neo ciing
dugc ap dung tir 1au voi hai loai neo dugc ap dung 13 neo chat déo cbt thép
va neo bé téng. Tuy nhién khdi luong mét 1o chdng neo ctia Cong ty khong
nhiéu, trong nhitng nam gan day khdi luong mét 10 chdng neo hang nim cta
cong ty thuong khong qua 500 m 10, tham chi ¢6 nam khéi luong chéng neo
du6i 100 m 16. Nhu vay, co thé thay khdi lwong chdng 10 bang neo con rat it
so voi tong s6 mét 10 dao hang nam cua Cong ty. Mic du vay vé cong nghé
dao chéng 16 bang vi neo co thé danh gia chung mot sO két qua ma Cong ty
dd duoc va mot s6 yéu té can phai khic phuc dé hoan thién cong nghé.

2. Tiém niing 4p dung neo tai Cong ty Than Hon Gai

Hién tai, Cong ty than Hon Gai md&i chi ap dung duoc hai loai neo
1a: neo chét déo cbt thép va neo bé tong ¢t thép chong doc 1ap ciing nhu
két hop bé tong phun trong cic dudng 10 dio qua dit da 6n dinh, bén
virng. Qua thuc té ap dung cho thfiy, viéc s dung mot sb loai neo truyén
théng nay chua phat huy duoc tdi da nhitng wu diém cua két cdu chdng
neo. Vi duy, khi chéng giit cac duong 10 doc via chiu anh hudng cua ap
Iuc 16 cho; chéng gilr neo tai cac nga ba, nga tu co khau do 16n; chéng
giit neo trong cac dudng 160 kém 6n dinh néu sir dung don thudn cac loai
neo hi¢n c6 cua Cong ty s€ khong dam bdo an toan. Giai phap hiéu qua
va kha thi trong nhiing truong hop nay 1a st dung neo cap két hop véi
céc neo dinh két thong thuong. Theo ké hoach dao 10 ctua Cong ty than
Hon Gai-TKV sb lugng mét 10 dao hang nam du kién 1a rat 1on theo
théng ké trén Bang 1.

Béng 1 cho thiy, trong cac nam tiép theo, Cong ty than Hon Gai s&
dao trung binh khoang 20.000 met 10, trong d6 phan 16n dugc chdng bang vi
thép. So voi khéi luong mét 16 phai dao hang nam nay thi khéi lwong mét 1o
chdng neo mot s6 nam vira qua ctia cong ty la khoéng dang ké. Cong ty than
Hon Gai c¢6 3 cong truong dang khai thac ham 16 1a: Giap Khéau, Thanh
Cong va Cao Théng. Trong d6, khu Cao Thing dang trong qua trinh khai
thac not phan trit luong con lai, khu Thanh Cong dang trong qua trinh khai
thac 6n dinh va tiép tyc thi cong cac giai doan tiép theo cta du 4n mé Binh
Minh. Khu Giap Khau di khai thac gan hét tai nguyén tir murc -50++20. bé
tiép tuc khai thac mirc dudi -50 khu Gidp Khau va mot sb khu vyc tai
nguyén khac, Cong ty than Hon Gai da 1ap Du an khai thic hdm 16 phan mo
rong M6 Subi Lai. Hién tai, dy an dang trong qua trinh thi cong 2 giéng
nghiéng mé via xudng muc -160. Xét vé diéu kién dia chat, cac khu mo cua
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Cong ty Than Hon Gai c¢6 nhitng dic diém chung cua vung than Quang
Ninh. Tram tich chira than mang dac diém cua trAm tich nhip dién hinh, bao
gom cac loai da san két, cat két, bot két, sét két da sét va cac via than. Cac
via ¢6 chiéu day khong 611 dinh, bién déi nhanh ca vé chiéu day, cAu tao via,
chat luong than trong pham vi hep. Pic diém co ban cua cac loai da nay
nhu Bang 2.

Bang 1. Tong hop khéi luong duong 16 du kién dao cua Cong ty
than Hon Gai-TKV tir nam 2015+2019 [4]

T Tén chi tiéu bv Thoi gian thi cong

T tinh| 2015 | 2016 | 2017 | 2018 | 2019 |£5 nam

p|Tong 6 mét 10| | 9 57 32958 | 26,253 | 19.641 |20,307/126.729
dqomo’l’

a )T(‘]’;lngo mét 10 | 7859 | 5005 | - ] ~ 112,964
Lo da m | 2,118 | - ; ; = [2.120
Lo than m | 5,741 | 5,105 - - - 110,844

b [Mét 16 CBSX m | 19,711 |27.853 26,253 | 19,641 |20.307| 113,765
Lo dao trongda | m | 3,610 | 4,905 | 4,715 | 3,365 | 3,415 | 20,011
Tiétdiénbinh quan | m> | 8,29 | 8,30 | 8,36 | 8,40 | 8,31 | 8,33
Lo dao trong than| m | 16,101 | 22,948 21,538 | 16,276 |16,892|93,754
Tiétdiénbinh quan | m> | 7,77 | 7,63 | 7,62 | 7,67 | 7,49 | 7,63

2 Eép/é%spr?et 10 o, | 90,69 | 89,32 | 89,84 | 89.49 | 88.99 | 89,65
Chéng thép m | 17,876 |24.879 23,587 | 17,578 |18,072[101,992
Chéng gb m | 1,835 | 2,974 | 2,666 | 2,063 | 2.235|11,773

Do dic diém phtc tap cua trAm tich chira than tai cac khu mo, viéc
chdng giit cac duong 10 tai Cong ty than Hon Gai ciing twong ddi phtc tap.
Su phtc tap cua diéu kién dia chét nay da lam cho viéc ap dung cac loai neo
dinh két truyén thng tai Cong ty hién nay chua dugc sir dung rong rai. Nhu
vay, 16 rang can phai co giai phap dé cai tién cac loai neo dinh két truyén
théng nay, sir dung chiing dé chdng gitr cho khéi lwong mét 10 rat 1on hang
nam cua Cong ty than Hon Gai.

3. Sir dung neo cap két hop véi cac loai neo truyén thong

Mic dii neo cap va neo dinh két thong thuong déu 1a két cau chong
chu dong, chiu luc theo co cau bam dinh nhung neo cép c¢é nhiing wu diém
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vuot troi nhu: kha ning mang tai rat cao, c6 thé neo bam 1én nhimg 16p dét
da on dinh ¢ rat xa cong trinh, kha nang tao du tng luc.

Béang 2. Bac di€ém cau tao cua cac loai d& mo Hon Gai

T| Loat Tyle pl.lénkbé < xR X
Tl @ trong dia tang bac diém cau tao
(%)
Mau xam toi dén xam sang, cau tao khdi,
don. Thanh phﬁn hat vun thuong la thach
San e X X e . \ ,

1 1t 34 anh, silic lan it manh da quaczit mau xam
den vdi ¢d hat tir 0,5+1,25 cm. Hé s0 kién co
=9+14
C6 mau xam sang, xam tro dén xam den, hat

5| Cat 2 thd dén min, cdu tao khoi, doi chd phan lop

két do thay d6i do hat, do hat thay doi tu
0,05+0,1 cm. Hé s6 kién c¢b f=7+11
C6 mau xam den dén den, do hat trung binh
dén min, ciu tao khoi dén phan 16p mong, da

3 Bot 2 trong dbi rin chic, thuong chira cac mat

ket trugt cuc bg. Thanh phan chu yéu la thach
anh, sét chua xerixit, clorit, muscovit. Hé sd
kién cb f=5+7
C6 mau xam den, xam tro, doi khi xen mot
4 Se:t 7 vai chi than mong khong lién tuc, cdu tao
ket phén 16p mong khong rd, nhiéu mat trugt cuc
bo doc theo 16p. HE s6 kién ¢b f=2+3
Khoi Trung tdm c6 chia 14 via than (tir
V.3+V.16), 10 trén mat tr V.6 dén V.16,
Via trong d6 c6 12 via dat gia tri cong nghiép

5 than - (V.5+V.16). Riéng via 15,16 da khai thac
hét. Via 14, dang duogc khai thac ham 10 dén
muc -110. Via 13 dang duoc Xi nghi¢p 917
khai thac 10 thién

Nho nhimg vu diém ndy ma neo cap co thé duoc sir dung trong rat
nhiéu diéu kién va muc dich khac nhau nhu: cac duong 16 doc via trong
than, cac duong 16 c6 kich thudce tiét dién 16n, cac duong 16 ¢6 nguy co mat
6n dinh cao... Tuy nhién, neo cap cé mdt nhugce diém co ban la gia thanh rat
cao, tuy theo chung loai va ngudn géc ma gia thanh ciia neo cap c6 thé thay
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d6i trong khoang tir 1 triéu dong/mét dai cho dén 2 triéu dong/mét dai [5].
So véi neo dinh két théng thuong, 1 neo cap dai 5 m cé gia cao hon khoang
10 1an 1 neo CDCT dai 2 m va bang khoang 1/10 1an don gia 1 mét 16 chuén
bi san xuét chéng bﬁng vi thép, tiét dién dao 16,0 m?. Nhu vay, néu chi su
dung neo cap thi gia thanh mét 10 s& cao hon rat nhiéu so véi chong bang vi
thép [5]. Str dung neo cap két hop voi neo dinh két thong thuong co thé
khic phuc duoc nhuoc diém nay cta neo cap.

Hinh 1. Nguyén ly lam viéc cua neo cap
két hop véi neo dinh két thong thuong

Hién nay, & cac nudc tién tién trén thé gidi, nguoi ta ciing di dua
vao két cdu chdng gitr cac cong trinh ngdm va cac duong 10 mé bang viéc
két hop giira neo dinh két thong thudng va neo cap. Két ciu nay khong
nhitng phat huy dugc t6i da nhitng wu diém cua timg loai neo ma con dam
bdo an toan, giam gia thanh mét 10.

Trong két cdu chéng hon hop nay, neo dinh két thong thuong cé
chtrc nang chu yéu 1a lién két cac 16p dé tao thanh ban dam phia trén noc 10,
ngan dat da trén noc 16 tach khoi nguyén khéi. B4i voi neo cap, véi chidu
dai l6n, kha ndng mang tai cao, kha nang tao ra du ung luc, neo céap s€ treo
toan bo hé thong ban dam 1én cac 16p dat da 6n dinh hon phia bén trén. Nhu
vay, két cdu nay s& hinh thanh dam t6 hop, bao vé da vach, han ché dich
dong, ngan ngura sy phat trién cta vom sap 16, khién cho luc tac dung cua
cac loai neo twong hd, cong hudng, to hop hinh thanh mot dam d4 méi véi
d6 day, d6 cung ting 1én, ap luc noc 10 théng qua tru bao vé chuyén dich
vao sau bén trong.

Qua cong tac nghién clru ap dung neo cap tai cac dudng 16 cia Cong
ty than Hon Gai-TKV cho thay rang, viéc st dung neo cap két hop véi cac
loai neo dinh két thong thudng c6 thé dem lai nhing hidu qua nhu sau:
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% Mot 1a; mé rong pham vi ap dung neo cho nhiéu diéu kién khéac
nhau: cac duong 10 dao trong da kém 6n dinh, cac duong 10 o kich thudc
16n, cac ngd ba, ngd tu... gop phan ting sé mét 1o chdng neo hang nam cua
Cong ty than Hon Gai;

* Hai la: giam gia thanh met 16. Qua cdng tac tinh toan hiu qua
kinh té tai mot s6 duong 10 du kién ap dung cho thay viéc st dung neo cap
két hop v6i neo thong thuong, gia thanh mét 10 & ca 16 than va 1o da déu
giam so véi chong bang vi thép. Cu thé nhu: 10 xuyén via s6 1 mirc -160
khu Subi Lai, giam dugc 2.224.685 dong/1 mét 10; 16 doc via mirc -160 16
chg Binh Minh 6-3, giam duogc 5.331.461 ddng/1 mét 16 [5]. Véi viée st
dung loai két cdu chong nay cho toan by cac duong 10 cua Cong ty hién nay
12 mot hudng di rat hiéu qua cho myc tiéu giam chi phi san XUuat;

+ Ba la: duy tri 6n dinh cho nhitng duong 10 dao trong dléu kién ap
lwc mo 16n. Hién tai, Cong ty than Hon Gai c6 nhiéu dudng 1o bi mat 6n
dinh, dic biét 1a tai khu vuc giéng chinh, giéng phu (mirc +15 dén -160) va
cac duong 10 doc via muc -50, -160 khu Cai Pa. Nhiéu doan 16 bi mat 6n
dinh do chiu ap lyc 16m, vi chéng bi bién dang, bung nén nhanh chéng. Di¢n
tich mit cit ngang & nhiéu doan 10 bi thu hep khong dap tng duoc yéu cau
cua cong tac van tai, thong gio. Cong ty da ap dung mot s giai phap khic
phuc nhu: dao chong xen, giam budce chong, lap ray tang cuong... nhung it
¢6 hiéu qua, van phai dao chdng xén lai 2+3 1an/1 nam, ton rat nhiéu chi phi,
ach tic san xuat. Giai phap hiru hiéu cho van dé nay 1a sir dung neo céap két
hop véi cac bién phap bom ép vira gia c¢b khdi da.

Hinh 2. Két cdu neo cap két hop neo bé tong cdt thép
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Lubi hép 46 a = 100100 m
Luti thép ¢
20

Hinh 3. Ho chiéu chéng neo 16 doc  Hinh 4. HO chiéu chéng neo 16 xuyén
via murc -160 Binh Minh 6-3 [5] via s0 1 muc -160 khu Suoi Lai [5]

Hinh 5. Chéng neo cép tai cac duong 10 than

4. Két luan

Véi san luong hang nam khoang 2 triéu tan than, trong Gmg v6i do
mdi nam Cong ty Than Hon Gai phai dao mot khdi lugng mét 16 rat 16n.
Phan 16n cac dudng 10 cua cong ty hién van duoc chdng bang vi thép, khoi
lwong mét 16 chéng neo hang nim khong dang ké. Nguyén nhan chinh 13 do
diéu kién dia chat tai cac khu mo cua Cong ty khong thuan loi dé chéng
bing nhitng loai neo dinh két ma cong ty dang sir dung. Viéc nghién ciru
tmg dung neo cap md ra mot hudng di méi day tiém ning cho cong tac dao
chéng 10.

Cong nghé chéng gt st dung neo cap két hop véi cac loai neo bam
dinh thong thudng cho thay hiéu qua rd rét. La mot loai hinh chdng giit chu
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dong, hudng cong nghé chdng giir nay phat trién dya trén hiéu tng khai thac
t6i da kha ning mang tai cua khéi d4, chdng gitr kip thoi va ngan can duoc
hién tugng sém tach 16p. Pam bao duy tri 6n dinh cua duong 10, nang cao
chat lugng chdng gitt, giam gia thanh san xuat.0J
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ABSTRACT

Application on cable bolt for support drifts in Hon Gai coal campany
Le Van Cong, Luu Cong Nam, Institute of mining science and technology

In general, rockbolt has become widely in the underground
construction and Hon Gai Coal Company in particular. However, the
quantity of the roadway those supported by rockbolt every year is very
low compared to the total of the construction. The main reason is due to
the geological conditions are not favorable for applying various types of
anchor. The aims of article to introduce the potential use of cable anchor
in Hon Gai Coal Company as a result of research by the authors. On the
basis of the implementation plan of Hon Gai Coal Company until 2020
and research, assess the geological and technical conditions in
excavation, mining areas, researchers calculate, determine the
applicability of anchors and cables. Then the design applied anchor in a
specific condition for the Hon Gai Coal Company. The study results
showed that the ability to apply anchors in Hon Gai coal companies is
high available and bring high economic efficiency.
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NGHIEN CUU PHAN LOAI CUA HAM GIAO THONG
XUYEN NUI VA PIEU KIEN AP DUNG

Pao Viét Poan, Truong Pai hoc Mo-Dia chat

Tém tit: Bai bdo gidi thiéu cdch phan loai méi cho cdc cika dwong ham
giao théng xuyén nii. Phdn logi méi nay chia cdc cira dwong ham giao thong
thanh cac logi cira hcim ‘chiu lyc” va “khong chiu luc”. Sw phan logi nay dugc
dia trén co s6 mét s6 lwong lon két qud phan tich cdc cong trinh thuc té. Cira
ham giao thong xuyen nui rat da dang va phong phii ve kiéu dang chinh vi vy
can phdi phan logi thong nhat, dong thoi tién hanh nghién ciru diéu kién dp dung
cia timg logi civa ham, tir d6 quy pham héa dé lam co s6; tdi liéu tham khdo cho
cdc don vi thiét ké thi cong dwong ham giao thong xuyén nii.

1. Pit van dé

Trong mot thoi gian dai, quan niém thiét ké va thi cong déu cho rang cira
ham chiu ap luc dét dé4 trén mai doc ctra ham, gitlr 6n dinh cho bo dbc ctra ham,
bao vé nhimg vat c¢6 thé roi lin xudng ctra ham [1] do d6 khi thiét ké két cau ctra
ham thuong thiét ké ¢ dang twong chin mit va tuong canh, vi vay két chu rat
ning né va khi xdy dung thuong lam thay d6i méi trudng ty nhién xung quanh,
pha v trang thai 6n dinh ty nhién ctia mai déc cira ham. Trong qua trinh thuc
hién thiét ké va thi cong ngudi ta méi nhan thdy rang quan niém nay khong hop
1y, con han ché va hinh thanh quan niém thiét ké méi “ctra ham khong chiu ap
luc dat da”. Cira him kiéu nay chi mang tinh trang tri khéng mang tinh chiu lyc.
Loai cira nay vira khong doi hoi phai dao pha dit da ctra ham vira bao vé dugc
tham thue vat trén suon nii. Trong twong lai nudc ta con tién hanh xay dung cac
dudng ham giao théng xuyén ndi. Trude khi tién hanh xay dung cac dudng him
nay can phén tich, lya chon vi tri dat cira ham cling nhu loai hinh ctra ham ap
dung dé dam bao phit hop vai diéu kién ti nhién, ky thuat thi cong.

2. Tac dung ciia cira him

Cira him c6 cac tac dung chu yéu sau:

% Tac dung chiu lyc: két cAu ctra ham chiu duoc ap luc dat da phia
trén bd phan cua ham, gitr on dinh dit da xung quanh ctra ham, bao dam
khéng bi anh huong cta da roi truot mai déc va cac nguy hai khac;

% Tac dung an toan: thay doi mot cach tir tir anh sang giita bén
ngodi vao bén trong ham dé tranh cho ngudi diéu khién phuong tién khi di
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vao trong hdm bi thay ddi anh sang dot ngot giy ra tim trang cing thang
hodic c6 cam gidc chong mit, dong thoi cd tac dung phong nudce chay vao
trong ham 1am cho xe ¢ di lai an toan;

«* Téc dung canh quan: cura ham can thong qua hinh dang két cau dé
thé hién tinh my quan, c6 ging thiét ké ké ctra him hai hoa v6i canh quan tu
nhién khu vyc xunh quanh, trong thi cong khong nén pha hoai hodc giam
thiéu pha hoai trang thai nguyén sinh cua dat da va canh quan ty nhién.

% Téc dung ghi chi dan: cua ham 13 b phan duy nhat 16 ra ngoai ¢
tac dung ghi chi dan cua duong ham (tén duong ham, chiéu dai hdm, chiéu
rong, chiéu cao, ngay khoi cong, ngay khanh thanh dua vao sir dung...).

3. Nguyén tic chon vi tri cira him giao thong xuyén nui

Xac dinh vi tri cira him 14 nhan t6 quan trong lién quan den d6 6n dinh
ctia phan cira him, chiéu dai, phuong hudng cia ham. Do do6 can thong qua
cong tac tham do dia chét, dia chit thuy van, diéu tra do v&, moi truong xung
quanh, diéu kién nhén van, lich sir va cac tai bién dia chat xay ra trudc do, dong
thoi thong qua kinh nghiem cong trinh va phén loai cong trinh dé xac dinh vi tri
clra ham, viéc chon vi tri cira ham can tuan theo cac nguyen tic sau:

% Vi tri cira ham céan tuan theo nguyén tic vao som ra mudn (cd
gang kéo dai doan ham ho bén ngoai cira ham);

% Vi tri cira hAm khong nén dat ¢ khu vuc moi trudong ty nhién bi pha
hoai do thién tai, dong dat, do tac dong cua con nguoi, khu vuce dét boi phu sa;

% Vi tri cira hAm khong dugc dat tai khu vuc phay pha, dat gay, doi
pha huy. DAt d4 xung quanh cira hAm phai 6n dinh;

% Vi tri ctra hAm can duoc lya chon sao cho khi thi cong it dao hoac
khong phai dao dat d4 suon nui, khong pha hoai dén tinh chinh thé vén c6
cua suon nui va cac tham thuc vat;

< Vi tri clra ham tranh dat tai nhirng vi tri dia chét uén nép, déng
thoi truc duong him phai song song véi phurong tmg suét chinh;

% Vi tri ctra hAm phai thuan loi cho hé thong thoat nudc mai doc
ctra ham, dé nudc khong chay vao phia trong ham;

< Vi tri cira ham can phai cach xa nhiing di tich lich sir cua qudc
gia, cac miéu, dén. Dé phong ngira chin dong tiéng On, cac khi ¢ hai 1am 6
nhiém pha hoai di tich lich sir;

+«+ Tai vi tri danh lam thang canh vi tri cira hdm phai hai hoa véi
canh quan, va c6 tinh thim my cao.

4. Phan loai cira him giao thong xuyen nui

Dudi day thong ké mot s kiéu cira hdm giao théng xuyén nui thuong
dugc ap dung (Hinh 1). Tir goc d6 cua ham giao théng xuyén nui c6 hay
khong chiu ap lyc dat da bén trén cira ham, hinh thirc két ciu mat chinh, mat
bén dé tién hanh phan loai. Cira ham giao théng xuyén niii c¢6 thé phan thanh
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hai loai chinh d6 13 “ctra hAm kiéu chiu luc” va “cira ham kiéu khong chiu
luc”. Trong do “cua ham kiéu chiju luc” 14 két cAu ctra ham chiu duoc ap luc
dat d4 phia trén bo dbc cira ham, loai cira nay thiét ké chu yéu dwa vao
nguyén tac tuong chin trong luc, con la loai “cua ham khong chiu luc”
thudng dugc thiét ké c6 phan cira him nho ra xa bén ngoai va khong chiu ap
luc dat da trén noc hAm. Phan loai cu thé duoc thé hién dudi Bang 1.

5. Piéu kién ap dung va dac diém ciia cac kiéu cira him
5.1. Cira him kiéu chiu luc

Cua ham kleu ch1u luc, nguyén tac thiét ké ctra ham kleu nay la
tu’orng chan dat, két cAu cira him thlet ké can chiu dugc ap luc dat d4 trén
mai ctra ham, cira loai nay yéu cau chiu lyc cia nén kha cao, thudong ap
dung cho dia hinh c6 d6 dbc 16n.

b)

Hinh 1. Hinh danh mot s6 dang ctra ham dang ap dung hién nay:
a - Cira ham kiéu tuong mdt; b - Cua ham kiéu tuong bac; ¢ - Ctra ham
kiéu tudng tru; d - Cta ham kiéu cung dién; e - Cua ham kiéu tuong
cong; g - Ctra ham kiéu mo rong; h - Cura ham kiéu cat thang; i - Ctra
ham kiéu cit thuan; k - Ctra hdm kiéu cit nghich [1]
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Trac doc

Trac doc

b 1
(. \;11 LN

I
Chinh dién Chinh dién

Hinh 2. Mt cit doc va mat cét ngang cua mat sb kiéu cira hAm giao
thong xuyén nui [1]: a - Cira hdm kiéu tudng mit; b - Cira ham kiéu
tuong mat, canh; c - Cua ham kiéu tuong bac; d - Cia ham kiéu tuong
tru; e - Clra ham kiéu khong mé rong; f - Clra ham kiéu mé rong

78



Bang 1. Bang phén loai ctra him giao thong xuyén nui [2]

Kiéu |Mat chinh Mat bén Tén goi
cra | kétchu két cau hinh thtre Ghi cha
ham | ctra hAm ctra hAm ctra him
Ctra | Ctraham | Kiéu khong |Cira ham kiéu tudng mit| Puogc ap dung
ham [kiéu tuong| tuong canh | (khong cb twong canh) nhiéu
kiéu | mat Kiéu co Ctra ham kiéu tuong
chiu tuong canh mat (co tuong canh)
luce Kiéu Ctra ham kiéu Téc dung
tuong cong tuong mat cong nghé thuat
Ctra ham | Kiéu khong Cira ham kiéu bac Thuong ap
kiéu bac | tuong canh |(khong co tudng canh)| dung khi tai
Kiéu c6 Ctra ham kiéu bac trong léch
tuong canh (c6 tuong canh)
Kiéu Cira ham kiéu Tac dung nghé
tudng cong bac mdt cong thudt
Kiéu khong Cira ham kiéu tru Puogc ap dung
Cira him tu:(‘)pg céflh (khé{lg c? tuc‘)Eg canh) kha nhiéu
Kiéu tru I\(leu c’o ClIfi hapl kle}l tru
tuong canh (co tuong canh)
Cira h Kiéu khéng |Ctra ham kiéu cung dién| St dung khu
ua ham ) . A R , \ %
Kidu cung tU@g canh | (khong co tuf{ng canh) | vuc tha,mh pho,
dien Kiéu co Ctra ham kiéu cung | khu co phong
i tuong cdnh | dién (co tudng canh) canh dep
Ctra ham | Kiéu khéng |Cira ham kiéu vom cénh
kiéu tuong canh | (khong c6 tuong canh) | Puge ap dung
tuong Kiéu co Cira ham kiéu canh nhi¢u
vom tuong canh | vom (c6 tuong canh)
Ctra | Ctra ham | Kiéu cat thang Str dung nhiéu
ham | kiéu mo Kiéu Cira kiéu loa kén | Sirdung khd nhicu
kiéu | rong cit thuan Cira kiéu vanh mii | Thuong 4p dung
khong Kiéu Curakiéuloakén | trongduong
chiu cit nghich nghich ham duong sat
luc [ Cira ham Ctra ham kiéu gian | Puoc ap dung
kicu Kiéu nhiéu
khong cat thang Cira ham kiéu Str dung khu
mé rong khung gia vic thanh phd
Kiéu cit thuan | Kiéu chit tre thuan | Ap dungnhiéu
Kiéu cit nghich| Kiéu chat tre nghich |Ap dung kha nhiéul
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bac dlem loai cira ham nay la di¢n tich tuong chan 10n, thiét ké ¢ dang
trong luc, kiéu nay lam cho ngu:(n di qua dé co cam gidc d¢ nén, mit tuong
thuong nhay cam dbi voi anh sang.

5.1.1. Cwra ham kleu twong mat

Ctra ham kiéu tuong mat (Hinh 1.a) thich horp trong diéu kién dia hinh
déc du:ng, truc dudn ham va mit ddc cira truc giao voi nhau, dia hinh ctra ham
rong ri, diéu kién dat da kha bo roi, c6 ap luc nhat dinh cua dat da ctra ham, do
doc mai dao thuong 1a (1:0,3)+(1:0,5). Tuong mét la kleu tuong trong luc de
chéng lai ap luc dat d4 phia trén noc ham, khi ap luc dat da nho thi cira him
thuong ap dung kiéu tuorng mdt don gian. Khi ap luc dat da sau lung tuong kha
l6n, bén ngoai 161 vao ctra ham kha hep hodc bo déc khong 6n dinh hodc noi can
dao nén duong thi thich hop ap dung véi cira ham kiéu c6 tudng canh.

5.1.2. Cira ham Kiéu tuwong bac

Cira ham dang tuong bac (Hinh 1.b) ép dung khi cura ham dat tai vi tri
suon nui cd huodn doc mot chidu sang mot bén, do déc mai dao thuong la
(1:0,5)+(1:1,25), két ciu cira duong ham chiu ap luc 1¢ch, hoac do déc phan dat
bé mit kha 16n, dé giam khoi luzorng dao dap, thuén vdi dia hinh, ctra ham kleu
tuong béac nay thu:ong dya vao suon nui, thiét ké tuong kiéu bac dé giam khdi
luong dao dap khu vuc cira ham. S6 bac duoc thiét ké tuy thude vao didu kién
dia hinh mai d¢ suon nui.

5.1.3. Cwra ham kleu twong tru

Cira ham kiéu tuong tru (Hinh 1.c) 1a mot trong nhitng loai ctra ham
kiéu tuong mat. Cira ham kiéu tudng try thuorng duoc ap dung xay dung khi
ap luc dat da bén trén mai cira him 16n, ctra ham c6 tiét di¢n 16n, noi dia
hinh rdng réi, canh nai non hung vi, hodc tai khu thanh pho khu danh lam
thing canh can c6 yéu cau trang tri nghé thuat, dé tiang strc chiu luc cho
tuong mat thu’O’ng hai bén canh cua ham thiét ke hai cot, chiéu day cot 1on
hon chiéu day cua tudng, thuong do débc mai ham thiét ké khai dao voi ty 1€
mai (1:0,5)+(1:0,75). Nhugc diém cira ham kiéu tuong tru c6 khéi luorng
xay dung 16, g1a thanh xay dung cao, thi cong phirc tap, dong thoi can dap
g duge yéu cau on dinh nén phan tru thu:orng duoc xay du'ng sau xuong
phan nén duong, chiéu rong va chleu sdu cta méng try can dya vao diéu
kién thyc té tai hién truong dé thiét ké.

5.1.4. Cuwra ham k1eu cung dién

Cua ham kleu cung dlen (Hinh 1.d) la mdt loai kiéu ctra ham k1en tric
nh1eu tang trén phan tu:ong cira ham, ctra ham c6 chiéu cao kha lon. Kiéu clra
ham nay thu’ong 1a cudng diéu vé su ton tai cia cia duorng ham, loai ctra ham
nay thuong xay dung tai nhu’ng noi ¢6 dia hinh rdng rai, dac biét ¢ nhirng khu
du lich, kién tric ki€u nay mang dam mau sic dan toc, quoc gia. Nhung két
ciu 10a1 ctra ham nay thuong qua 16n, thi cong phuc tap, gia thanh rat cao.
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5.1.5. Cira ham kiéu twong vom

Ctra ham kiéu tuong vom (Hinh 1.i) 13 mét trong s kiéu cta ctra him
trong mat, dic diém 1a thiét ké twong mat c6 hinh dang vom cong, dudng cong
tuong mat phu hop voi diéu kién dia hinh, loai cira nay thich tmg véi dia hinh
suon ni nhap nho, d6 déc mai cira ham khé 16n. PBac biét ¢ nhiing dia hinh &
gitta cong vong 1én va thip dan dan vé hai phia thi thuong st dung kiéu ctra
ham nay. Pudng cong tudng mit duoc thiét ké phai phu hop voi dia hinh nhép
nhod phia sau duong ham dé dat duoc sy hai hoa véi canh quan thién nhién.

5.2. Cira ham kiéu khong chiu lyc

Ctra him kiéu khong chiu luc thiét ké theo nguyén tic két cdu cira ham
khong chju tac dung cua ap luc dat da trén mai doc, xung quanh cira ham khong
¢6 két cau chong gitr dé chbng gitr ap luc d4t da suon nui, trén thuc té cira hAm
kiéu nay thuong ndm ngoai cach d4t d4 suon nai mot doan, hinh thanh mot phan
két cAu ngoai suon nai (két cAu ctra ham ho). Kiéu cira hAm nay giam duoc khéi
lugng dao dép d4t d4 cira hAm tham tri khong phai dao, bao v¢ dugc mdi truong
tir nhién xung quanh. Pic diém cua clra ham dang nay 1a dién tich ctra him
nho, hiéu qua tAm nhin cho ngudi didu khién phuong tién giao thong tét, c6 thé
hoa nhdp v6i méi truong tw nhién xung quanh thanh mot chinh thé. Loai nay phu
hop v6i quan niém khai dao “khong tdc dong vao méi truong tu nhién”.

5.2.1. Kiéu cira hAm kiéu mé rong

Cira hAm mé rong (Hinh 1.j) 13 cira doan him dwgc mé rong dan ra
theo hudng tir trong ra ngoai loai nay thuong la dang cua ham mo phong
theo loa kén, mang tinh thim m§ cao. Kiéu cira nay ‘thuong duge ap dung tai
nhimng noi c6 dia hinh d6i nui khong cao twong d6i bang phang, diéu kién
dia chit tbt, xung quanh cira hAm rong rii.

5.2.2. Kiéu cira hAm khong mé rong cat thang

Ctra ham kiéu khéng mo rong cat thang (Hinh L.h) c6 doan ham ho
bén ngoai ¢ hinh dang giit nguyén khong bién dbi tir trong ra ngoai. Kiéu
nay duoc phan ra lam 3 kiéu: cira ham kiéu cit thuan, cit nghich, cit thang.
Kiéu clra cat théng su dung trong truong hop mai dbc ctra ham 1o, khéi da
6n dinh, tinh lién khi tot thong thuong sur dung tai nhitng noi c6 cau dan tir
ngoai vao hodc noi c¢6 yéu cau ve kién trac, tham my. Kiéu cua ham dang
cat thuén thich hop sir dung khi suon dc mai cua ham thoai, gan thanh pho
c¢6 cau dan tir ngoai vao hoic noi co yéu cau vé kién trac. Kiéu cira him ct
nghich thich hop ¢ noi dat da 6n dinh tinh lién khdi tét, mai doc cira him
dbc dimg dia hinh nguy hiém va thudng cé cau dan tir ngoai vao. Kiéu cta
nay co thé dé phong cac tang da gay nguy hién roi vao ctra ham. Ngoai ra
con c6 kiéu ctra ham dang kiéu khung gian loai nay duoc ap dung nhiéu tai
cac khu vuc thanh phd, duong ham kiéu nay c6 tac dung diéu tiét anh séng
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doan cira ham t6t dong thoi ciing phat huy tac dung thim my.

6. Két luan

Trén co s& thong ké thu thap cac dang cira ham dang duogc ap dung
tai cac duong hdm xuyén nui tir d6 tién hanh tong két phan loai, phan tich
dic diém, diéu kién ap dung va rut ra cdc nhan xét sau:

¢ Khi tlen hanh thiét ké xay du:ng ctra hAm xuyén ndi phai tuan tha
theo cac nguyén tic chon vi tri cira him dé dam bao an toan, k¥ thuat, kinh
té va trong thi céng ciing nhu trong sir dung;

% Clra hAm c6 tac dung chiu lyc, an toan, canh quan va tac dung chi
dan. Trong cac tac dung nay thi tic dung chiu luc 1a tic dung chinh, tic
dung chiu lyc bdo dam co ban cho su tdn tai 6n dinh an toan két ciu ctra
ham, tac dung khac déu duoc xay dung trén co sé cua tac dung chiu luc, vi
thé khi tién hanh thiét ké xdy dung ctra him dau tién phai xem xét dén tac
dung chiu lyc cia ctra ham;

% Trén co sé tong hop c6 xét dén yéu tb chiu luc, hinh dang tir 46 dua
ra phan loai la “ctra ham kiéu chiju luc” va “cira ham kiéu khong chiu luc”;

% Tr udc khi tién hanh thiét ké, thi cong cira him xuyén nuai can phai
phéan tich cac yéu t6 anh hudng vi tri dat ctra ham va loai ctra hAm dé lya chon
duoc phuong an t6t nhét, phu hop véi diéu kién hién truong.)
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ABSTRACT

Research on classification and application conditions
of traffic tunnel portal
Dao Viet Doan, Ha Noi University of Mining and Geology

This paper proposes a new classification of tunnel portal. This new
classification divides tunnel portal into "force" and "unforce" in two categories.
On this basis, based on a large amount of actual engineering example analysis,
summarizes various portal form characteristics, and puts forward the applicable
conditions, for the majority of the design staff to provide reference.
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NGHIEN CUU HIEU QUA GIA CUONG KHOI PA
XUNG QUANH PUONG LO BANG NEO DU UNG LUC

DPao Viét Poan, Truong Dai hoc-Mo dia chat

Tém tit: Bai viét phan tich cdc tham sé chéng giwr cua neo dy ing
liee nhue: tham s6 die vimg luc, co hoc, dwong kinh, chiéu dai, géc cam, chat
dinh két, mdt do, va cdc tham s6 ciia neo cdp dw vmg lyc. Trén co s¢ do sir
dung chwong trinh phan mém Flac phén tich ddnh gia ddc trung phan bo
ing sudt cua dat da xung quanh dwong lo khi thay doz gia tri cua dy ng
lwc ciia vi neo. Tir két qua nhan dwoc cho thay suw can thiét ciia tham sé duw
ing liec ciia vi neo trong thiét ké va thi céng vi neo.

1. Pit van dé

Trong thiét ké cac tham sd chéng giit ciia neo thuong ngudi ta chi
quan tAm dén cac tham sb nhu: chiéu dai neo, dudng kinh thanh cdt neo,
mat do bd tri neo, duong kinh 16 khoan neo... ma chua quan tam dén tham
s6 du ung luc cia neo.

Duy tmg luc 12 mot trong nhing tham s quan trong khi thiét ké ciing
nhu thi cong két cAu chdng neo, nhung tir trude cho dén nay cac don vi thiét
ké ciing nhu thi cong trong nganh mé ciia nude ta chwa nhan thire duoc tim
quan trong cua no, do do trong thlet ké ciing nhu thi cong thuong chua c6
cac chi dan vé tham s nay. Bai viét sir dung chuong trinh phan mém Flac
phan tich so sanh khi thay ddi gia trj cta du ‘ung lyc trong thanh neo dé thay
dugc quy ludt va déc trung phan bd tmg suét nén ép cua dat da xung quanh
duong 16. Tir 46 thdy dwoc tAm quan trong cta tham sb nay trong thiét ké va
thi cong két cau chdng bing neo.

2. Tac dung gia c6 khoi dit da bang neo dw wng luc

Thuc té cac nghién ctru trong va ngoai nudce déu cho thiy, du Gng
luc 12 mot trong nhitng tham sd quan trong khi chdng giit bang neo, két cau
chéng bang neo 1a két cdu chéng chu dong khi sir dung neo du tng luc, con
néu khong st dung neo dy Ung lyc hodc gia tri dy img lyc nho thi két cau
chéng bang neo van coi 1a két cu chong bi dong [3], trong truong hop nay
chi khi d4t d4 xung quanh duong 10 suét hién bién dang méi bi dong chong
gitr khdi dat da xung quanh duong 10, khong c¢6 kha nang ngan can su bién
dang dich chuyén dat da ngay sau khi hinh thanh mit 1.
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Neo dy tmg luc 1a két ciu chdng cha dong, co thé kip thoi ngin ngira
su dich chuyén, truot ciia dit da xung quanh duong 16 ngay sau khi hinh
thanh mat 16, ngan chan sy mo rong cua cac khe nit nguyén sinh, thr sinh
trong khdi dit da xung quanh duong lo. Lam cho khéi dat d4 xung quanh
duong 16 chiu trang thai Gmg sudt nén, 1am ting tinh lién khdi cua dat da
xung quanh, tang cuong do cua khéi dat da xung quanh duong lo. Ngan
nglra sy sudt hién bién dang cong ciia cac 16p dat da phan 16p trén noc
duong 10, ngan ngira duoc pha hity do kéo, cat. Du tmg luc cia vi neo duoc
tao ra trong qua trinh thi cong bang cach sir dung cac dung cu chuyén dung
véan chit dc neo tao ra luc doc kéo cang trudc trong than neo. Sau khi tao du
ng luc cho vi neo, dudi tac dung cua tAm dém va lyc dinh két ciia chit dinh
két, theo phuong doc truc cua thanh neo sinh ra du tng lyc P, du tng luc
nay tao ra tng suit nén ép khéi dat da xung quanh neo, ing sudt nén ép nay
¢6 tac dung lam khép lai cac khe nit vén co6 trong dit d4 dan dén ting lyuc
ma sat ctia cac khe nit 1am cai thién cac tinh chét co 1y ciia khbi déat da theo
huéng c6 loi va ting duoc kha ning mang tai von c6 cua dat da xung quanh.
Tac dung dy tmg lyc cua thanh vi neo thé hién trén Hinh 1[1].

Hinh 1. Ving tng suat nén xung quanh thanh neo
khi str dung neo du ung luc

Dudi tac dung dy ung luc cua mét vi neo, quan h¢ gitra khoang cach
theo phuong ngang cia vi neo (r) véi tong luc nén ép trén mat cat vudng
gbc (Fv) duoc tinh bang cong thirc sau:

2 2 2
AL 8 % V0 & R T &l B IR

Fo=—
Vo 0-v)n| 4 4 4

Trong d6: v - Ty 1€ Poisson cua dét da va chit dinh két; P - Du ung luc cla
thanh neo; L, - Chiéu dai c¢6 hi¢u qua cua thanh neo.
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Thong thuong khi tao du tmg luc cho két ciu chong vi neo thi dbi
v0i neo thuong dy ung lyc nho nhat trong khoang tir 15+20 kN, con doi véi
neo cap du ung luc nho nhat bang 100 kN [1].

3. Piéu kién ap dung neo dy trng luc

No6i chung neo du tng e c6 thé dung dé chng giit cac dudng 10
dao trong cac loai dit d4 véi diéu kién dia chat cong trinh khac nhau,
nhung dic biét c6 hiéu qua dé chong giir cac duong 16 dao qua dat da hay
than c6 ung suét cao, bién dang 16n, dat da hay than bi truong né manh,
duong 10 chiu 4p luc dong cua cong tac khai thac than 10 chg. Trong do,
dang chi y nhat 1a [2]:

% Xung quanh cac giéng dimg dao trong ving dit da yéu dong déu;
céc neo cap bd tri vudng goc véi bién dao;

% Trén noc cac dudng 16 bang va nghiéng (nhung dang chi ¥ nhit
1a noc cac ham 16 hinh thang, chit nhat hay da giac), trong vung dat da co
lién két yéu dong déu hodc khong ddong déu; cic neo cap b tri vudng goc
v6i néc bién duong 10, ddi ximg qua truc mat phiang thang dung chira truc
doc duong 10;

% Neo xuyén qua khdi d4 can treo va chiu kéo trén noc duong 1.

4. Cac tham so chong giir ciia neo du wng luc

4.1 Tham s6 dw ing lye

Trén co s6 tac dung chéng giir ctia neo dy tng luc 14 ngin ngira dich
dong, bién dang, truogt cta cac 16p dat da, chéng gilt vung dat da chiu kéo
trén bién duong 10, thuc té cho théy néu lya chon gia tri du tng luc phu hop
thi co thé khéng ché, ngan ngura dugc sy dich dong, bién dang cua dat da
xung quanh duong 1o.

Béang 1. Pham vi gia tri du ing luc ctia cac loai than ¢t neo [3]

Loai thép [CDGH, Gia tri du tng luc/kN

TCN | MPa D16 D18 20 D22 »25
Q235 240 | 14,5+24,1 | 18,3+30,5 | 22,6+37,7 | 27,4+45,6 | 35,3+58,9
HRB335| 335 [20,2+33,7|25,6+42,6 | 31,6+52,6 | 38,2+36,7 | 49,3+82,2
HRB400| 400 |24,1+40,2|30,5+50,9 | 37,7+62,8 | 45,6+76,0 | 58,9+98,2
HRB500| 500 |30,2+50,3 |38,2+63,6 | 47,1+-78,5| 57,0:95,0 |73,6+122,7
HRB600| 600 |36,2+60,3 | 45,8+76,3 | 56,5+94,2 | 68,4+114,0 |88,4+147,3

Ghi cha: TCN - Than c6t neo; CDGH - Cuong do gidi han, MPa.
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Dura vio cac thi nghiém, thuc nghiém tai nhiéu cong trinh trén thé gioi
gia tri dy g luc thudng chon bang 3050 % tai trong gidi han ciia than cot
neo, trong bang 1 gidi thiéu pham vi gia tri du tng luc cua cac loai than cdt
neo. C6 thé thy rang duong kinh ctia neo cang 16n va cuong do cta than ct
neo cang cao thi yéu cAu gia tri du ung lyc cang cao va ngugc lai.

4.2. Tham s6 co hoc ciia thin c6t neo

Tham sb co hoc cua than cot neo bao gém: cudng do gidi han,
cuong d6 kéo dat, cuong do khang cit, do gian dai... cac tham s6 co hoc cua
neo co lién quan dén vat liéu ché tao thanh c6t neo, c6 thé thay ring cing
mot duong kinh than cdt neo, cuong do cua vat liéu cang cao thi kha niang
chiu tai cang 16n. Vat li¢u than cdt neo ngoai c6 cuong do va co do gian dai
nhit dinh can phai c6 tinh déo dai dé phong ngira bi dut gion khi cdt neo co
cuong do cao.

Céan vu tién lua chon than cdt neo co cuong do cao dé nang cao hi¢u
qua chdng giit bao dam an toan cho duong 16, dong thdi nhu vay cé thé
giam dugc mat do chéng gilr nang cao duoc tdc do dao 10. Khi lya chon du
g luc cho neo can phai dira vao cudng do gisi han cta than ¢t neo (tham
khao Bang 1) néu chi nang cao cudng d6 cta cbt neo ma khong ting du tng
lyc thi khong phét huy dugc tdc dung cua neo du ung lyc, khong dat dugc
hiéu qua chdng giit.

4.3. Tham s6 dwong kinh thin c6t neo

Puong kinh than cbt neo thuong chon trong khoang ®16+25 mm.
Khi lya chon duong kinh than ¢t neo can xem xét dén cac yéu td sau:

% Puodng kinh than c6t neo phai phu hop véi duong kinh cia 18
khoan, bao dam hiéu qua dinh két giita than neo va thanh 16 khoan, dbi
voi neo bang thép go thi duong kinh than cbt neo thudng nhoé hon
duong kinh 16 khoan bang 4+10 mm. Thong thudng, ddi voi dudng kinh
16 khoan bang 28 mm thi duong kinh than cdt neo thuong bang 20 mm
hodc 22 mm khong nén nhé hon 18 mm;

+¢+ Khi lya chon dy ng luc cta neo can dua vao duong kinh than cdt
neo va khi Iya chon dudng kinh than cdt neo can két hop voi diéu kién thuc
té tai hién truong, yéu cau do 16n du ung luc, vdi cung loai cuong do vat
li¢u gia tri du Gng luc cang 16n thi dudong kinh ctia neo cang 16n.

4.4. Tham s chiéu dai ciia neo

Khi chdng giit cac dudng 10 bing neo thi chiéu dai neo thuong
trong khoang 1,6+2,4 m, khi lga chon chiéu dai neo can chu y dén cac
yéu tb sau:
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% Bao dam dudi neo cim vao ving dat d4 on dinh, hinh thanh két
céu chiu tai 6n dinh c6 kha ning chiu luc, khong nén chon chiéu dai neo qua
ngin vi s& khong dam bao duoc d6 6n dinh cho duong 10, ciing khong nén
chon chiéu dai neo qua dai vi cling khong tang duoc hiéu qua gia c6 chéng
giit ma 1am tang chi phi vé vat liéu;

% Chiéu dai thanh c6t neo khi lua chon can phu hop véi du tng luc,
duong kinh, cuong do cta neo, c6 thé thiy rang néu chon chiéu dai thanh
¢t neo 16n nhung dudng kinh thanh neo nho, cudng d6 thap, du tmg luc
thap thi ciing khong hop 1y, than neo ¢6 chiéu dai 16n nhung du ng luc thap
thi cling khong hinh thanh duoc két ciu dy ung luc hiéu qua cia neo khong
thé phat huy tic dung chdng giir ctia neo, thuong thi than cbt neo cang dai
thi gia tri du ing luc cling luya chon cang 16n.

4.5. Tham s6 géc cim ciia neo

Goc cam cua thanh neo can dwa vao diéu kién phan 16p cua dat da
xung quanh dudng 16 va diéu kién thi cong, gbc cdm neo tuong quan véi thé
nam cia 16p dat da thé hién trén Hinh 2.

Hinh 2. Tuong quan géc cam cua neo va thé nam cac 16p dat da

4.6. Tham s6 dinh két ciia than neo
Doi véi neo dinh két dau neo, ngoai doan chat dinh két ra luc kéo sé&
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phan bd déu doc theo chiéu dai than neo. Trong pham vi doan chét dinh két
bat ctr su dich dong cua dit d4 déu phan bd déu trén toan bo chiéu dai than
neo. Bé ting cuong do cua neo dinh két dau neo ta co thé ting du ung luc
cho thanh neo.

Bdi v6i neo dinh két toan than thi luc tac dung 1én than neo theo doc
chiéu dai than neo 1a khéng dong déu, Tai nhitng vi tri dt da dich dong, cat
truot 16n thi s& chiju luc 16n sy chiu luc cta neo rat nhay cam véi sy dich
dong bién dang cua dat da, cuong do cua hé théng chdng giit voi loai neo
dinh két toan than nay Ién.

Khi lva chon loai hinh dinh két cua than c6t neo véi thanh 18
khoan can xem xét dén sy anh hudéng cua du ung luc. Thuc té cho théy
v6i neo dinh két toan than neo thi hiéu qua dy tng lyc thip hon neo dinh
két dau neo, dé khic phuc nhuoc diém nay cua neo dinh két toan than
neo ciing c6 thé sir dung 2 loai chat dinh két voi thoi gian dong két cua
thoi chat déo khac nhau, loai c6 thoi gian dong két nhanh s& duogc cho
vao dau neo, loai c6 thoi gian dong két cham cho vao vi tri giita va phan
duoi neo.

4.7. Tham s0 mat do ciia neo
Khi lya chon mat ¢ ciia neo can xem xét dén cac yéu to sau:

% Lua chon theo nguyén tic mat do chéng gitr thap, thong thuong
trong chdng giit cac duong 10 thi khoang cach giita cic hang neo béng
0,6+1,0 m, khoang cach hang neo nho thi mét d6 cang 16n, anh huong dén
tbc do thi cong, can cd ging nang cao tham sb du tng luc, cudong do cho
thanh neo dé dam bao hiéu qua va an toan trong thi cong, giam mat d6 neo
s& giam duoc gia thanh nang cao dugc toc do thi cong;

% Mat do chéng giit can phi hop véi cuong d9, chiéu dai, gia tri du
ung luc cia neo, thuc té cho théy thong qua viéc nang cao gia tri du ung luc,
tang duong kinh neo, ting cuong do than cdt neo c6 thé ting mat do neo.

4.8. Tham s6 neo cap

Khi dao cac duong 10 c¢6 chiéu rong qua vung dat da mém yeu hoac
cac duong 1o chuan bi chiu ap lyc dong thuong sir dung neo cap ket hop voi
cac loai hinh két cau khac dé chong giir cho duong 16. Cac tham sd thiét ké
clia neo cap bao gdm: gia tri du tmg luc, chiéu dai, duong kinh va khoang
cach neo cap. Du ing lyc cua neo cap: dy ung luc cuia neo cap thong thuong
khi thiét ké lva chon b?mg 40+70 % tai trong kéo dut cua thanh ¢t neo. Khi
chiéu dai neo cap cang dai, duong kinh neo cap cang 16n, cudng do neo cap
cang cao thi gia tri du img luc cia neo cap cang cao. Neo cap du tmg luc két
hop véi neo thudng du tmg luc khi chdng giir cac dudng 16 s& 1am cho dat
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da trén noc cac duong 10 hinh thanh viing tng suat nén ép, khdng ché luong
bién dang dich dong cua dét da trén noc 10.

Chiéu dai neo cap: khi thiét ké chiéu dai neo cap phai dya vao diéu
kién dia chit cong trinh cta cac 16p dat da trén noc cac dudng 10, dau neo
cap phai cdm sau vao trong 16p dit da 6n dinh khong nho hon 1,2 m, Chiéu
dai thanh neo cap dugc xac dinh theo cong thuc sau:

LazLa1+La2+La3, m. (1)
Trong dé: L, - Toéng chiéu dai neo cap; L, - Chiéu dai dudi neo cap nho vao
trong duong 10; thuong liy bang 0,25+0,3 m (ciing c6 thé dén 0,4 m); Ly, -
Chiéu dai lam viéc hiéu qua cua neo cap; (khong nho hon chiéu day lop dat
da khong 6 én dmh) L.s - Chiéu dai dinh két cua dau neo cap trong dat da 6n
dinh, thuong lay bang1,2+1,5 m.

Puong kinh neo cap: khi lga chon duong kinh neo cdp phai chu y
dén duong kinh 16 khoan, thuong dudng kinh 16 khoan 16n hon dudng kinh
than neo cap bang 410 mm, hién nay duong kinh ctia than neo cap thuong
br:ing O15; ©24; ©17,8; ®18; ©®20; 22 mm.

5. Phén tich hiéu qua gia cwong khdi dit da khi sir dung neo dw tng luc
bz‘“mg phz‘“m mém Flac
5.1.Théng s6 diu vao ciia bai toan

Dudi day str dung chuong trinh Flac phan tich so sanh hi¢u qua gia
cudng khéi dat d4 xung quanh dudng 16 khi str dung neo du tng luc. Céac
thong s6 dau vao ciia bai toan nhu sau: trong mé hinh tinh toan ta liy gia tri
du ung lyc cua neo co gia tri br:ing 10 kN, 30 kN, 50 kN, 70 kN, 90 kN va
110 kN dé so sanh; duong 10 c6 mit cit ngang hinh chit nhat c6 kich thudce
chiéu rong 5 m, chiéu cao 3,5 m, chiéu sau dat duong 1o béng 300 m.

Tham s6 ctia vi neo thudng: neo c6 chiéu dai 2400 mm, duong kinh neo
®22 mm, khoang cach giira cac neo 1 m. Tham sb ctia neo cap: chiéu dai neo
7000 mm, duong kinh neo @18 mm, gié tri dy ing luc béng 100 kN va 200 kN.

5.2. Phén tich hi¢u qua gia cuong khdi d4 bang neo dw rng lue

Sau day tir két qua tinh toan ta phan tich khi thay do6i do 1on gia tri
du tmg luc cua vi neo anh hudng dén quy lut phan bd ung sut cua dat da
xung quanh duong 10. Anh huong d6 16n gia tri du Gng lyc dén su phan bd
ing suét theo phuong théng dung thé hién trén Hinh 3. Tir Hinh 3 c6 thé
thiy rang quy luat phan bd ung suit tai néc dudng 16 khi do 16n du tng luc
thay d6i nhu sau: dudi tac dung cua dy mg luc, trong vung gia cb bang neo
hinh thanh mot ving Gng xuit nén ép xung quanh moi neo, dudi tac dung
clia neo noc, neo hong thi ving tmg sudt nén dan xen chong nén nhau hinh
thanh mot vong da bi nén ép c6 kha nang mang tai tr 6 nang cao dugc kha
ning mang tai cua khdi da xung quanh duong 10.
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FLAC3D 3.00

Siep211247 Model Perspective
09:32:50 Mon Mar 182013

Center Rottion
X 144004001 X:359079
V87860002 Y: 0000
Z 0157
Mag: 311
Ang: 22500

717944001
Dist 9.118e+001

Contour of SMin

Hasca Consuling Group, .
Mimneapols MN USA
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FLAC3D 3.00

Step 264927 Model Perspective
109:1259 Mon Mar 182013

Corter:
X. 1.40%e+001
¥:8.3080:002
7182204001

Dist 911804001

Contour of SMin
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Magfac = 000004000

Itasca Consuting Group, Inc.
Minneapols, MN USA
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Step 153612 Model Perspective:
091841 Non Mer 182013
Center:

X:1.3976+001
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FLAC3D 3.00
Step 212846 Model Perspective
09:31:44 Mon Mar 182013

Cener: Rotaton:
X:359079
¥: 0000
Z 0112

nterval = 2504004

SEL Geometry
Magac = 000064000

Rasca Consiting Group, .
Mimneapols, M USA

Hinh 3. Anh hudng cta du tng luc P dén phan bd ung suét: a - Khi
P=10 kN; b - Khi P=30 kN; ¢ - Khi P=50 kN; d - Khi P=70 kN; e -

Khi P=90 kN; g - Khi P=110 kN.

Trén Hinh 3 Ung suat chinh nho nhat hinh thanh ba dai img suat do
la hai dai ung suat kéo va mdt dai irng suat nén ¢ gitra hai dai ung suat kéo,
ung suat nén tai vi tri gitta noc duong 10, ¢ hai dinh géc va hong goéc co gia
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tri 16n nhit. Cung véi sy tang cua dy ng luc dat ¢4 xunh quanh duong 16
xuat hién pham vi ing suat nén va cuong do déu tang 1én. Gia tri ing suét
khi du tng luc bang 10 kN Gng suat nén bang 0,0250+0,0257 MPa va ting
1én bang 0,2750+0,2829 MPa khi dy tng luc bang 110 kN nhu vay tng suit
nén tang ti 1€ thuan véi du tng luc.

5.3. Phén tich hiéu qua gia cwong khoi da bing neo cap dy ng luc
Anh huong cua dy tmg luc dén sy phan bd Gng suit nén ép xung
quanh neo cap thé hién trén Hinh 4.

b)

FLAC3D 3.00

Step 170963 Model Perspecive.
16:22:05 Mon Mar 18 2013

FLAC3D 3.00

Step 170669 Model Perspective
16383 Mon Mer 18 2013

Center: Rotaton Center.

X 14154001 X:367.683 X: 143604001
2 Y 000
7204004001

Z:2.016e+001 Z 0.
Dist: 91184001 Mag: 283 Dist:9.118¢+001
Ang: 250

Contour of SMin Contour of SMin

SEL Geometry
SEL Geometry Magfac = 0.000+000

Maglac = 0.000e+000

et e
Minneapdis,

Hasca Consuling Group, I
Mineapoks, MN USA

Hinh 4. Anh huong cua gia tri dy tmg lyc neo cap “P” dén
phan bo ung suat: a - Khi P=100 kN; b - Khi P=200 kN

Dudi tac dung cua gia tri dy ung lyc, phﬁn dat da gﬁn dudi neo xuét
hién tng suit nén tap trung, cung véi su ting cia dy ung luc va tac dung
cta hé théng két cAu chdng gia tri Gmg suat nén trong ving dat d4 phia noc
duong 10 tang cao.

Trong vung dét da doan co chat dinh két hinh thanh mét vung pham
vi nhit dinh tmg suét nén ép, dong thoi dudi tac dung cta neo noc va neo
hong, lam tdng vung chong lap ung suat, mg suit nén tai ving bién noc
duong 10 dat gia tri 1on nhat.

Vung dét da giita neo thuong va neo cap, hinh thanh ving Gng suét
nén lién thong nhau, dan xen chdng 1én nhau hinh thanh dai Gmg suét nén ép
lam tang cuong do cho khéi da trén noc 10, giita cac neo cap hinh thanh ving
g suit nén ép voi gia tri bang 0,016+0,0178 MPa khi du tng luc bang 100
KN va c6 gia tri bang 0,03+0,0332 MPa khi dy tmg luc bang 200 KN.

6. Két luan
Tur cac ket qua phan tich ¢ trén ta rat ra nhan xét sau:
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< Su dung neo du Ung lyc lam két cdu chdng giit co the chu dong
lam tang ung suat nén cho kh01 dat da xung quanh neo, 1am cho dat da o gan
bé mit bién duong 10 chuyen tu trang thai chiu luc 2 chleu sang trang thai
chiu luc 3 chiéu, do do cai thién trang thai chiu luc cia dat da xung quanh
duong 16, dong thoi cung voi sy tang cua gia tri dy mg lyc pham vi va
cuong d6 ng sudt nén duoc sinh ra ciing ting 1én, do d6 lam ting pham vi
chiu luc nén cua dat da xung quanh, ting kha ning ty mang tai cho khoi dat
da xung quanh duodng 10;

% Khi thiét ké can thlet ké tham s6 duy ¢ ng lye va lya chon tham s6 nay
phai dua vao duong kinh cot neo va cu:ong d6 gioi han cta thanh cdt neo;

<+ Trong thi cong can sir dung cac dung cu chuyén dung dé van écu
neo tao du tmg luc dat dén gia tri thiét ké.0
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ABSTRACT

Research on the reinforced rock effective around
roadway by using prestressed rock bolting.
Dao Viet Doan, Hanoi University of Mining and Geology

This paper analyze supporting parameters of prestressed rock bolt
such as: including pretensioned stress, bolt diameter, strength, length,
density, installed angle and the parameters of priestesses anchor cable. On
that basis used Flac software to analyze and evaluate stress distribution
specialty of the surrounding rock around roadway during changing the
priestess’s value of priestesses rock bolt. From the obtained results that
shows the need of priestess’s parameters of priestesses rock bolt in the
design and excavation the bolt.
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BONG TROC VO CHONG BE TONG PHUN
TRONG CAC PUONG LO MO VUNG QUANG NINH -
NGUYEN NHAN VA BIEN PHAP KHAC PHUC

Pham Minh DPire, Vién Khoa hoc Cong nghé Mo

Tém tit: Bé téng phun la loai két cau chéong giit bat dau sir dung
trong cdc dwong 16 mé ham 1o nuéce ta khodang 20 nam tré lai day. Bé
téng phun la loai két cau chong nhe lién két tét véi nén dd va huy déng
khoi da quanh dwong 1o cung tham gia chiu tdi. Tuy nhién do tinh chat
co hoc ciia bé téng phun véi khéi da tram tich quanh dwong 16 mé khéng
giong nhau, ddc biét tinh bién dang gitta vo bé téng va khéi da, anh
hwong cua chiéu day vo bé téng ciing véi nhiing tac dong cua moi truong
mé ham 16 nén tai nhiéu doan 16 sau khi chong giir mot thoi gian nhat
dinh thuong xdy ra hién tuong bong troc gay mat on dinh khéi da quanh
dwong 16. Bai bdo trinh bay két qua ddnh gid nguyén nhdn va dé xudt
gidi phdp khdc phuc hién twong néu trén.

1. Pit van dé

Bé tong phun duoc thi cong nhd st dung ning lwong khi nén dé
phun hén hop bé tong 1én mat da, tao thanh cac 16p (khdi) bé tong chdng
do lai su sap do, tut 16, pha vd... cia d& quanh duong 10 mé. T nam
1995 sau mot thoi gian dai nghién ctru 1y thuyét, thi nghiém trong phong,
tham khao cong tac x4y dung tai mot sé cong trinh ngam thuy dién, thuy
loi giao thong ngam,... Vién Khoa hoc Cong ngh¢ Mo da tién hanh dua
vO chong bé tong phun vao ap dung nham thay thé vi chong thép dang st
dung phd bién trong cac mé ham 16 nudc ta: tai duong 10 xuyén via mirc
+100 khu Khe Tam mo than Duong Huy.

buong 10 xuyén via +100 khu Khe Tam md than Duorng Huy
dugc phun 16p bé tong day tir 3+5 cm. Vo bé tong phun cung neo dng ho
(split set) tao thanh két cau chéng hén hop, lan dau tién su dung tai mo
than ham 16 nudc ta. Mic du trong cac cong trinh ngdm, nhét 13 cac cong
trinh thuy dién, thuy loi nudc ta thoi bay gio nhu duong him nha may
thuy dién Hoa Binh trén song Da, nha may thuy dién Yaly va mot s6
dudng ham khéc ciing da st dung neo bé tong cot thép két hop bé tong
phun dé chong giit trong cac cong trinh ham bao quanh 1a khoi d4 méc
ma c6 do bén cao, it niit né va phan 16p,...
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Tap doan Coéng nghiép Than-Khoéng san Viét Nam déc biét quan
tam dén linh vuc vat liéu va két ciu chéng gilr nhe, chéng gitr chu dong
nham giam mic d6 ning nhoc trong van chuyén, mang vac dé ting ning
suét lao dong, dac bi¢t giam gia thanh. Pén nay tat ca cac mo than ham 10
déu st dung két ciu chong nhe (neo) va vo chdng bé tong phun dé chdng
giit cac duong 10 mo ddng thoi Tap doan da ban hanh cac hudng din va qui
trinh dao chéng 10 bang vi neo bé téng cbt thép (ndm 2003), neo chat déo
cdt thép két hop voi vo chdng bé tong phun (nam 2011).

Tuy nhién, cac duong lo mo 13 cac duong 10 nam trong Vung tram
tich than, da phan 16p, ntt ne am thap, trong mdi trudng khong ddng nhat
va chiu tac dong ctia d6 am va nhitng tic dong ciia chén dong do vén
chuyen, nd min khai thac him 16 va 19 thién. Vi vay, mdt sO cac doan 10
chéng gitr béng VO chéng bé tong phun bi bién dang, dac biét su bién dang
khong déu gay nén bong troc 1am mat kha ning chdng gitr, ngan can su tiép
xuc gitta mit da voi moi trudng gay phong hoa bé mat, giam do bén cua da,
1am mat 6n dinh dut(‘)’ng 10,... Tim nguyén nhan va giai phap khic phuc hién
tugng bong troc va dé xuit cac giai phap chong lai cac hién tuong bong troc
s& duoc nghién ctru va bd sung trong cic hudng dan sira d6i chuin bi ban
hanh trong thoi gian toi.

2. Nguyén nhén ciia sy bong tréc vé chdng bé tong phun tai cic dwong
10 mo
2.1. Nguyén nhén vé diéu kién dia chat mé quanh duwdng 1o

Tram tich than ving Quang Ninh 13 trim tich nhip dién hinh do tinh
lip cta sy phan bd cac 16p da trong dia tang chta than. Ngay sat trén cac
vach via than la cac 16p da c6 cau tao boi cac hat da min, xi mang gin ket
yéu, phan 16p hodc phan phién. Phia trén 16p dd mém yéu 13 16p da co cau
tao tir cac hat da co kich thudc 16n hon nhu bot, cat va san cudi két véi xi
ming gin két bén vimg hon. Sy bién d6i vo trai dat lam cho céac 16p da bi
chuyén dich, ning 1én hay ha xubng va dic biét lam cho nut né hinh thanh
trong cac lop da.

Cong nghé bé tong phun la qua trinh st dung cac phuong phap
phun hdn hop bé tong bang khi nén ap luc cao. Su tac dong cia cong nghé
nhat 13 k¥ thuat phun, trinh tu va cach thirc diéu khién thiét bi dan dong
phun, huéng tac dong ctua dong phun 1én mit da hinh thanh trén mat khoi
da 16p vo chéng bé tong phun voi nhimng 16p cd cdu tao va dic diém co
hoc khong ddng nhit. Do d6 hinh thanh 16p bé tong phun chd day mong,
chd nhiéu xi mang, chd nhiéu da min, d4 thé gy nén cac tinh chit co hoc
clia bé tong nhu: do bén, md dun dan hdi, su co ngot,.. . khong dong déu.
Trong khi d6 bé tong phun va khdi d4 quanh duong 10 lién két chit ché véi
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nhau, tac dong twong hd véi nhau trong qua trinh chong lai tac dong cua
khéi d4 va cong tac mo.

V6 chdng bé téng phun va neo tai cac dudng 16 trong moé chiu tac
dong cua mdi truong. Trong ham 10 luén phai thong gioé dé dua khi sach vao
thay thé cho khong khi ban di qua sir dung. Nhiét d6 khong khi trong cac
duong 10 cao do di chuyén qua cac ludng khai thac trong 10 cho.

Qué trinh chuyén dong hay qua trinh khi dong hoc 1am cho 4p suét
khong khi trong khong gian duong 16 va ap suat khi tich tu trong khéi da
chénh Iéch, thay d6i. Do @0, khi c6 4p suat cao hon trong khéi da nguyén co
the chtra nhiéu khi doc hai lién tuc tran vao duong 16 dé tao sy can bang ap
suat. Dong chay cia khi trong cac khe nit, 18 rong trong khéi da quanh
duong 10 keo theo nude dong trong khe nut, 16 rong ra ngoai mit 16 d4 bién
10 gdy 4m udt mat 16 da.

Su 4m udt do nude tran ra cong voi mot s6 loai khi co phan ung véi
bé tong, lam cho tinh chat co hoc ctia chat gin két, 1ap nhét khe nirt va ban
than d4 bi suy giam do bén. Su thay ddi tinh chat co hoc ciia mdi loai da
cling nhu cia vo chéng bé tong phun khong déu nhau, sy bién dang cua
chung ciing khong gidng nhau,... Néu chiéu day vo chdng bé téng phun va
d6 bén cua n6 khong du dé ngin can luc bam dinh giira bé tong phun véi da
s& dan dén bé tong sé& bi bong troc.

Tt nhitng diéu kién dia chat mo, dic diém ciu trac cua da tram tich,
ddc diém co hoc cua vo bé tong phun cho thidy nguyén nhan giy nén hién
tugng bong troc ctia v chdng bé tong phun trong cac dudng 10 mé khu vuc
Quéng Ninh c6 thé 1a:

% Nguyén nhan vé diéu kién dia chit mo;

% Nguyén nhan vé cong nghé thi cong;

% Nguyén nhan vé thanh phan vat liéu va cap phdi bé tong phun;

% Nguyén nhan vé trinh d6 va ning luc thi céng vo chdng bé tong phun.

Qué trinh theo ddi cac dwdng 10 chéng gilr bang bé tong phun, bé
tong phun két hop voi neo bé tong cot thép, neo chét déo cbt thép tai mot sd
mo than Quang Ninh [2] cho thdy diéu kién dia co hoc cta da trong cung
mot dudng 10, tai mdi mirc bd tri dudng 10 khong gidng nhau. Su khéac biét
khong chi lién quan dén d6 bén co hoc nhu bén nén, bén kéo ma con co
nhirng su khac biét 16n vé mé dun dan hoi, do bén cit,... cua da.

Dic biét voi sy phan bd khoang sang ven bién va chiu anh huong
cua hoat dong nui lira,... nén mot s6 khu vuc mo trong cac 16p da nam sat
ngay véch, tru via than ¢ chita khoang c6 tinh trrong né cao va rat cao, d6
la khoang montmolliomite, bentonit,... Mat khac do qua trinh bién dong vo
trai dat nén cac via than va 16p d4 c6 nhitng thay doi vé goc dbc....

Khéi da va vo chéng bé tong phun lién két chit ché v6i nhau nén
mdi bién dong ciia khoi thanh phan nay déu tac dong va anh huéng tryc tiép
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dén khéi kia [6]. Khéi d4 quanh duong 16 mo lién tuc c6 nhitng tac dong do
cac doan tau chd dé va than di chuyen qua lai trén dudng ray, cac vu nd min
dao 10, nd min khai thac than trong ham 10 va trén 10 thién gay chan dong.

Tuy nhién nguyén nhan giy bong tréc 16n nhét 1a sy bién dang cta
khéi da quanh duong 16. Khi méi truong trong mo thay ddi, khdi da co thé
thay d6i tinh chat nhu nd ra, hay co lai, chuyén dich hay dimg yén. Trong
khi 6 mé dun bién dang va mo dun dan hoi ciia cac 16p d4, than va ciia bé
tong phun khong gidng nhau.

Két qua khao sat, danh gia diéu kién dia co hoc khdi da quanh via 14
mo than Khe Cham phuc vu cong tac chong giit bang neo két hop bé tong
phun (Bang 1) [2] cho thdy mé dun dan hdi cua cua cat két 1on gip 4,88 lan
so voi sét két hay gap 1,59 lan so voi bot két. Piéu do c6 nghia 1a ngay
trong mot doan 1o xuyén via, khi c6 nhitng bién d6i vé méi truong, cac 16p
da trén bién 16 thay d6i khong nhu nhau.

Bang 1. Mot sb tinh chét co 1y da via 14 mo than Khe Cham

Loai Cuong do | Cuong do Mo dun Trong lugng | H¢ s6 do
oal , . , , 1A X .. A A
d4 khang nén | khéng kéo dan hoi the tich kién co
o, (MPa) | o (MPa) | E (GPa) v (T/m?) f
Than | 8.83+18,69 0,34+1,22 0,18+0,42 1,32 +1,56 1+2
12,91 0,67 0,32 1,45 13
Sét 17,24 +33,02 1,23+2,11 0,97 +2,41 2,45+2,61 2+3
két 24,5 1,58 1,61 2,58 2,2
Bot 41,3+62,17 2,87 +4,23 332+6,53 2,59+2,65 4+6
két 38,22 3,55 4,95 2,62 5
Cat 47.8+952 4,73+10,25 4,55+9.37 2,59+2,65 5+10
Kkét 82,4 837 7,85 2,63 8

Ghi cht: Tur s6 thé hién gia tri nhé nhét va gia tri 16n nhéat; mau s
thé hién gia tri trung binh.

V6 chdng bé tong tiép xuc truc tiép voi bé mat da quanh duong 10.
Khi phun bé tong, bé tong twoi véi ham luong nude nhat dinh tiép xtc véi
mit d4 va nho lyc hat Van de Waals. Qua trinh ninh két ctia bé tong tuoi va
qua trinh bé tong dong ran giup lién két voi bé mit da chat hon. Su lién két
manh hay yéu phu thudc vao do bén cia bé tong phun.

V6 chdng bé tong phun co6 chiéu day gidi han. Néu moéng quéa (<3
cm) hay day qua (>10 cm) déu anh huéng dén muc dich sir dung bé tong
phun hoidc khong kinh té (day qua) hodc khong bao dam tinh chat co hoc
ctia vo chdng va khong ngin can sy phong hoa cia da (moéng qua). Chiéu
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day vo chéng bé tong phun quyét dinh dén kha ning 1am viéc ctia vo chng
dbi v6i su 6n dinh cia dudng 10. Khi thi cong dudng 10 trong ving da c¢6 do
bén cao, it nirt né phan 16p va nirt né kién tao thudng chon chiéu day 16p bé
tong phu khong 16n (3+5 cm) [4], [5], [6].

L6p vo bé tong nay chu yéu tham gia vao viéc gia cudong khéi da do
su chén lap cta cac hat cot liéu nhé va xi mang min, si€u min vao cac khe
nirt phan 16p hodc khe nut kién tao c6 d6 mo khe nirt 16n. Khi khe nit c6 do
mé 16n, cac hat xi mang dd thim nude duoc phun ép vao sau trong khe nut.
Tai day xi mang thuy ho4, dong rin bam chit bé mit va lap day khe nit. D4
nit né tach khdi duoc gén chat, muc do nit né giam di, tinh lién tuc trong
khéi da ting lén.

L6p bé tong phun mong mot vai cm chi da che phi mit d4, che chin
khéi d4 khoi tac dong cua gid, khong khi, hoi nuée. Cac yéu t d6 lam giam
su phong hoa cta d4, 1am cho cac khe nut khong bi suy yéu, cic block da
kho tach khoi khdi da nguyén quanh dudng 16. Tuy nhién do chiéu day han
ché nén 16p vo bé tong phun khong c6 kha ning tu diéu chinh khi khéi da bi
bién dang, hién tugng bong troc s& xay ra.

Lop bé tong phun khac dugc phun trong cac duong 10 thi cong trong
cac 16p da nat né, dd bén trung binh hodc thip véi chiéu day >5 cm. Khi d6
16p bé tong voi chiéu day lon ngoai viéc cach ly mat da, bit kin sy tiép xuc
ctia d4 v6i moi trudng, con lam cho khdi da khong bi giam do bén do phong
hoa va do 4m uét.

2.2. Nguyén nhén vé cong nghé thi cong

Phén tich & trén cho thiy dé vo chdng bé tong ddng nhat voi khbi da,
v6 chéng bé tong phai c6 cac tinh chit co hoc twong tw nhu khéi d4 hodc
phai troi hon tinh chit co hoc cuia khbi d4. Dé bao dam tinh trdi hon, 16p vo
chong bé téng phai chéng lai nhing tac dong gay bién dang pha huy da va
khéi da, do 1a tai trong ctia ving khdi da bi tach ra gitta hai neo hodc trong
khong gian quanh bién 10 khi chdng bang bé tong phun doc 1ap. Theo [4],
chiéu day vo chdng bé tong phun xac dinh theo cong thirc sau:

aj .E
5=078. b |37 ln— )
Ebtp+Ed 2.tg @

Trong do: aj, a; - Cac khoang céach neo theo hang va cot; Eq - M6 dun dan
hdi ctia da nén; Ebyp - MO dun dan hdi cta bé tong phun; ¢ - Géc ma sat
trong cua bé tong phun; y - Trong luong thé tich cua bé téng phun.

Cong ngh¢, ky thuét phun bé téng anh hudng rat 1on va chi ph01 dén
két qua va tinh chit cia vo chong bé tong phun; két qua phun 1a chiéu day,
luong hao hut bé tong do su bat nay trd lai, su hinh thanh phan 16p bé tong
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phun; chit luong bé tong phun 13 d6 bén co hoc cia bé tong, méd dun bién
dang ctia vo chdng bé tong phun.

Theo [4], [5] c4c yéu cau vé k¥ thuat phun anh huéng dén ning suit,
thanh phan cip phdi va hao hut vat liéu phun d6 1a:

% Khoang cach gitra voi phun voi mat da phun: khi khoang cach
gitra voi phun dén mait 16 da xa, ap sudt khi nén bi giam, sttc can khong khi
tang nén hon hop vat liéu bé tong khong véi ti hodc bi suy giam ap luc nén
hao hut vat li¢u l6n. Luong vat liéu hao hut do khoang cach tir voi phun dén
mat 10 chu yéu la vat liéu thé. Vat liu tho 1a b xuong cua cAu trac bé tong.
Khi ¢t liéu thd suy giam d6 bén cua bé tong ciing giam theo. Vi thé theo
[1], [6] khoang cach tir voi phun dén mit 16 nén bao dam trong khoang tir
0,9+1,1 m (cong ngh¢ bé tong phun kho);

% Ap suét khi nén: ap suét khi nén tao nén lyc day va cudn theo hdn
hop bé tong phun tir budng may phun dén mit 16 phun. Ap suit dau voi
phun can dam béao dé luong hao hut do bat néy tro lai cua vat liéu bé tong
nho nhét ndm trong khoang 1,1+1,5 at. Ap suét dau voi phun va ap lyc trén
mat tiép xtic giita bé tong voi da quyét dinh dén do dam chat ciia hon hop bé
tong va cuong do vo chong bé tong phun;

% Goc giita dong bé tong phun véi bé mit phun: hudng dong
phun dap vao mit da dong vai trd quan trong ddi v6i luong roi va luong
bat ndy tro lai cia vat liéu bé tong phun. Theo [6] khi huéng phun vudng
gbc voi mat da, hao hut cua bat néy trd lai va lugng roi chi chiém khoang
15 % so v6i 30 % khi voi phun tao véi mat da phun goc 60° (Hinh 1).
Piy 1a vin dé& k¥ thuat cdn quan tdm dé bao dam chat luong bé tong
phun. Quy luat ton hao vat liéu phu thudc khoang cach tur voi dén miat da
phun thé hién trén Hinh 2;

2 2
e | Ao

ra

7y
lﬁ 30 %

Hinh 1. Huéng phun va mirc do ton that vat liéu:
1 - Voi phun bé tong; 2 - Bé mat phun bé tong.

«¢ Trinh ty phun: Trinh ty phun khong chi anh huéng dén chit lugng
vo bé tong phun ma con anh hudng dén sy hao hut cia vat liéu trong qua
trinh phun (tinh theo ty 1€ %). Cong nghé¢ phun khoé la cong nghé st dung
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hdn hop vat liéu bé tong kho nap vao may phun bé tong va vat liéu chi dugc
tron wot tai dau voi phun, déng thoi phan tng thuy hoa xay ra trong qua
trinh phun cling nhu khi vira bAm vao mat dé tao thanh 16p bé tong phun. Do
vat lieu chua dugc thuy hoa hodc thuy hoa chua hoan toan nén sy va dap va
bat ny tré lai cao. Pé giam t6n that, bao dam chét lugng bé tong trong qua
trinh chuyen tu khoang nay sang khoang khac khi di chuyén voi phun, can
tao cac “nhan” ban dau, tir d6 lan toa, lan dan sang cac vung lan cén quanh
“nhan” moi hinh thanh véi do 4 am cao, bam gin t6t hon, giam sy bat ndy gay
t6n thap va khong lam bé tong bi x6p. Bé tong véi tinh co ngdt cao, md dun
bién dang khong twong duong voi da nhit 1a d4 co6 do bén 16n nhu cat, san
két nén viéc bao dam quy trinh va ky thuét phun la mét trong nhimg bién
phap cai thién do bén, cac dic diém co hoc cia bé tong phun chéng lai
nhiing hién tuong bong troc sau nay;

Bang 3. Mbi quan hé giita khoang cach phun “ly” va luong t6n that

Khodng cach “1,”, m
05110 12|15 ] 20
Khoi luong kho trong trang thai kho, kg | 15,5 [ 22,8 | 21,4 20,8 | 33,5
Ton hao vat liéu, % 22,8 120,25] 19,1 | 18,6 [ 29.8

Chi tiéu

Tén hao (%)
20

e
d

Khoang cach voi phun d¢én mit da (m)

5

0,5 1 5 2,0

Hinh 2. Méi quan h¢ gitra khoang cach “I,” tur dau voi phun
dén bé mit da va luong ton hao vat liéu phun

% Chiéu day vo chdng bé tong phun: bong tréc thuong xay ra khi
chiéu day vo bé tong phun mong, tiép xuc voi cac mat 16p da bang phang it
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nit né [2]. Vo chdng bé tong phun cang mong su thich tmg voi cac bién
dong va hién twong mo cang nhay cam. Khi chiéu day mong, 16p bé tong chi
1am nhiém vy ngin can sy tiép xtc ctia mdi trudng véi da. Nhiét do, dd 4m
13 hai nguyén nhan tac dong nhanh nhat dén su co ngét, bién dang cia bé
tong. Mit khac khi vo bé tong phun véi chiéu day khong 16, khong c6 cac
mach n sdu vao cac khe nit hinh thanh cac “r8” bam vao khdi d4 nguyén.
Do d6 khi cé nhing bién dong s& lam cho vo chdng bi bong troc nhanh. Do
d6 tai cac vi tri d4 khdi, vo chdng bé tong phai phun day hon dé bé tong
bong troc it hon. Hién tuong bong troc thanh tirng mang nho da quan sat
thiy tai mot s6 dudng 10 xuyén via tai mo than Vang Danh, Théng Nhat,...

2.3. Nguyén nhén vé thanh phin vit liéu trong hén hop bé tong phun
anh huong dén su co ngot bong tréc

Theo [3] trong cdu trac cta bé tong tir bién va co ngodt phat sinh tir
vita xi miang nhung cho dén nay sy hiéu biét nay con it nén giai thich con
han ché, chi c6 thé suy luan mot cach hét st truc quan la vira xi mang
gdm c6 mot phan xi ming di thuy hoa thanh keo duoc két tinh va lién két
v6i nhau thanh nhitng chudi tinh thé dinh két cac cbt liéu véi nhau tao
nén cudng do bé tong, gitta cac chudi tinh thé keo ton tai nhirng 16 rong
chtra nude c6 kich thuée khoang 10 mm va chiém khoang 28 % thé tich
keo xi mang.

Nudc trong cac 16 rdng tich tu s& co mot phan duoc xi mang tiép
tuc hap phu dé thuy hoa mot phan s& theo cac 6ng mao din ra be mat bé
tong va bdc hoi. Nudc trong cac dng mao din va trong cac 16 réng co lyc
cang bé mit kéo cac vach co lai tao nén bién dang co ngét. Khi cac 15 rong
va 6ng mao dan ludn ludn day nude thi khong co hién twong co ngét hodc
khi cac chudi tinh thé hoan toan cing rin lyc cing bé mat khong 1am cho
n6 bién dang duogc thi ciing két thuc hién twong co ngot.

Khi bé téng chiu tai trong, thanh phan nudc bi ép thdm sau vao két
c4u va 6ng mao dan néu cac chudi tinh thé chua vimng chic thi ciing s& bi
bién dang dan tao nén bién dang tu bién. Khi nudc bi hap thu hét hoidc bde
hoi hét ciing nhu khi cac chudi tinh thé da rit viing chac thi qua trinh tir
bién s& két thiic. Khi chét tai sém, nude con nhiéu, cac chudi tinh thé chua
virng chac thi tir bién 16n. Khi chat tai mudn, nude it di, cac chudi tinh thé
da virng chéc thi tir bién nho.

Thanh phan cip phdi cua bé tong phun khong khac so v6i thanh
phan hdn hop vit liéu bé tong thong thuong. Thanh phan cip phdi cua bé
tong phun cling bao gbm xi mang, cat, da dam, nudc va phu gia. Sy khac
bi¢t v€ thanh phan vat liéu chu yéu la kich thude cua vat li¢u tho (da dam).
Do van chuyén bang khi nén, trong dudng 6ng va thoat ra tai dau voi phun,
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nén kich thuéc da dim khong thé 16n, duong kinh da dam 16n nhit ciing
chi bang 1/3 dudng kinh miéng voi phun.

Mait khac da dam kich thudc 16n c6 trong lugng cao, kha nang van
chuyén cta khi nén khong dam bao dan dén da dé bi roi rung trén quing
dudng tir voi phun dén mit da. Do nhitng dic diém vé vat liéu va cong nghé
phun, bé tong phun dugc tao thanh vdi thanh phan phan bd vat liéu khong
déu. Qua trinh roi rung, bat nay khi phun bé tong s& 1am cho chat lugng bé
tong thay d6i. Khi ¢t liéu ton hao, hay thanh phan X:C:D khong con nhu
thiét ké, trong d6 d4 dam 1a bo khung ciia bé tong giam anh hudng tryc tiép
dén thanh phan cip phdi va do bén bé tong phun. Do d6, bién dang tir bién
ctia v chdng bé tong phun ciing cao 1én.

Ban than ¢t liéu ndi chung khong c6 bién dang tir bién nhung vi cac
loai ¢t liéu khac nhau c6 md dun dan hdi khac nhau nén ¢6 anh hudng nhét
dinh dén bién dang tur bién. Néu cbt liéu c6 md dun dan hoi cao s& han ché
tir bién cua xi mang. Bang 2 cho thay khi lugng xi mang khong ddi, néu
ham luong d4 cat cao thi bién dang tir bién cta chung cao hon [3].

Bang 2. Méi lién quan giira thanh phan cdp phdi bé tong va bién
dang tr bién

Cap phbi (theo trong luong) Bién dang tir bién cudi cung tinh
X:C:b cho 1 N/mm? img sudt
1:2,0:4 N:X=0,65 120x10°
1:1,5:3 N:X=0,55 100x10°°
1:1,0:2 N:X=0,40 70x10°

Bang 3. Cudng do tinh toan gbc va md dun dan hdi cta bé tong (kG/em?)

S A Mac bé tong
Loai cuong do
150 200 250 300 350 400 500

Cuong do 65 | 90 | 110 | 130 | 155 | 170 | 215
chiu nén R,
Cuong d6
chiu kéo Ry 6 7,5 8,8 10 11 12 13,5

. ool 2.1 2,4 2,65 2,9 3,1 3,3 3,6
Mo dun dan hoi «10° «10° <10° «10° <10 <10° %10°

Tir Bang 2 6 thé thay khi thay di thanh phan bé tong nghia 1a thay
ddi cudng d6 bé tong (cip bé tong) thi tir bién s& thay d6i. Mac hay do bén
ctia bé tong quyét dinh dén dic diém co hoc cua bé tong, trong d6 co ngot
chu yéu chju anh hudng cta tinh chat dan hdi cua bé tong.
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Khi d6 bén bé tong cao hay khi k¥ thuat thi cong bé tong phun bao
dam, do bén vo bé tong lon va cac dac tinh co hoc s€ dugc cai thién. C6 mot
diéu chic chin rang khi d6 bén ciia bé tong phun twong dwong do bén cia da va
khdi d4 thi cac dic tinh cua vo chdng s& 6n dinh. Khi d6 hién tuong bong troc
s& khong xay ra. Xem xét dic tinh co hoc ctia bé tong trén Bang 3 cho thay khi
mac bé tong cang cao thi mé dun dan hdi cua bé tong cang 16n.

3. Mot sé giai phap giam thiéu, ngin chin hién twong bong tréc vé
chong bé tong phun trong cic duong 16 mé

Nhimng phan tich ¢ trén cho thay nguyén nhén giy bong tréc bé tong
phun trong cac duong 10 mo chu yéu 1a do tinh co ngot cua bé tong khong
tuong Gmg voi khéi da quanh duong 1o. Nhu vay, de ~giam sy khac biét vé
dic diém co hoc ctia vo chdng bé tong phun véi khdi da, ngoai viéc thyc
hién dting qui trinh thi cong bé tong phun nhu da dé cap can phai giai quyét
nhirng van dé sau:

% Cai thién dic diém co hoc cta vé chéng bé tong phun;

% Tiang chiéu day cua vo chdng.

3.1. Sir dung xi mang siéu min

Dé cai thién ddc diém co hoc cia bé tong phun can ting do bén cia
bé tong, day 1a hudng cai thién dugc nhiéu nha cong nghé dé xuat [4], [5].
Dé cai thién d6 bén bé tong, can phai st dung cac loai xi mang mac cao va
phu gia bu co ngdt nhu (Intraplast Z-HV). Dé bé tong phun dat mac cao can
phai lga chon xi mang do min 16n. Cac hat xi mang trong mét don vi trong
luong cang nhiéu thi dién tich tiép xtic bé mat cta hat xi mang cang lon, do
bén va va md dun dan hdi ciia bé tong cao hon. Hién nay trén thi truong cd
nhiéu loai xi mang min va siéu min (Bang 4).

Bang 4. Thanh phan c¢& hat xi mang siéu min

Thanh phén c0 hat [ Rheocem 650, % | Rheocem 800, % | Rheocem 900, %
< 40 micron 100 100 100
< 30 micron 98 99 100
< 20 micron 97 99 99
< 15 micron 94 98 99
< 10 micron 77 92 98
< 5 micron 44 58 73
< 2 micron 16 20 25
< 1 micron 12
Ty dién bé mit 650 m/kg 800 m™/kg 900 m*/kg
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3.2. Sir dung bé tong phun cbt s¢i (FRC)

Bé tong cdt thép 1a loai vat liéu chiu nén, kéo, cit rat cao. Tuy
nhién, viéc str dung bé tong cdt thép bi han ché boi khong gian xay dung.
Véi vo chong bé tong phun, sir dung ludi thep la mot trong nhiing bién phap
nham cai thién d6 bén kéo cho vo chdng bé tong phun. Nhung viéc trai lap
cac tAm ludi trén bé mat d4 bién 10 1a cong viéc rat kho khin, do mit d4 ludn
g6 ghé, 16i 16m. Vi thé, ngudi ta dua vao bé tong mot ham luong cac soi
nhan tao nhu soi thép, sgi compozit hay polypropylen dé cai thién tinh chét
cua bé tong phun.

B¢ tong cdt soi 1a loai bé tong tuoi dac biét duoc ché tao tir hdn hop
xi mang, cdt liéu, nude, phu gia va soi gia cudng riéng ré. Soi phan tan ngau
nhién hodc soi lién tuc, phan bd theo mot hodc hai phuong duoc dua vao
trong bé tong nham cai thién va ting cudng cac tinh chat cho bé tong, phu
hop sir dung cho cac cong trinh c6 yéu cau cao vé kha ning chiu kéo, chiu
ubn, chiu va ddp, déo dai va it co ngét ctia bé tong tuoi.

Cac tac dung cua sgi gia cuong trong bé tong la: gidm nguy co
nut do co ngdt cho bé tong tuoi; tding kha nang chiu kéo, udn va nén;
ting kha ning chéng va dap; ting kha niang chiu moi; ting cuong do déo
dai va hip thy ning lugng; ting kha ning chéng mai mon; ting do bén
cho bé tong tuoi.

Tac dung cua soi ddi voi bé tong tuoi phu thudc vao loai sgi va ham
luong soi st dung:

% Bé tong cdt soi c6 ham luong soi thip, co tac dung giam nit do co
ngot, dung cho nhiing két cAu c6 bé mat rong va mdng, vi du nhu tam san;

% Bé tong cbt soi c6 ham luong soi trung binh c6 tac dung lam ting do
déo dai, ting kha ning chdng va dap cho bé tong, lam ting kha ning hap thy
ning luong va ting kha ning chiu moi, chu yéu st dung cho bé tong phun;

+ Bé tong cdt soi c6 ham lugng soi cao, co tac dung lam thay doi
hinh thirc itng xtr va pha hoai ctia bé tong tuoi, tao ra loai bé tong cdt soi
chat lugng cao dung gia ¢ cong trinh dé chéng dong dat va chay no.

4. Két luan

Tir nhitng két qua nghién ciru trén c6 thé rat ra mot sb két luan:

% Vo6 chdng bé tong phun 13 mot tién bo ky thuat duoc sir dung
trong cdc md than Viét Nam chua 1du nhung da mang lai hi¢u qua k¥ thuat,
kinh té cao, gop phﬁn cai thién do 6n dinh, an toan va gia thanh san xuét than;

% Bong troc vo chdng bé tong phun 1a mot hién twong thé hién su
khong phu hop gitra dac diém co hoc cua vat liéu bé tong phun, k¥ thuat co
ban tir thiét ké, thi cong dén giam sat thi cong;

< Pé giam va loai trir cac hién tuong bong troc bé tong trong cac
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duong 10 mo can phai thyc hién qui trinh cong nghé thi cong bé tong phun
mét cach triét dé, nghiém tuc;

% Vo bé tong phun phai c6 du chiéu day, do bén co hoc theo tinh
toan thiét ké. Dé giam bong troc, ngoai cac yéu cau ké ky thuat, cong ngh¢
can ap dung cic tién bo k¥ thuat trong d6 lya chon xi mang, phu gia, chat
d6n dic biét 1a Iya chon loai soi dé c6 vo chdng bé tong co do bén kéo va co
su lién két trong vo chdng bé tong phun cao.(]
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ABSTRACT

Denudation of shotcrete in Quang Ninh mining areas drift,
causes and remedies
Phan Minh Duc, Institute of Mining Science and Technology

Shotcrete is a type of rock support that started using in the mine road
tunnel oven 20 years in our country (1995). Shotcrete is against light
structures linked well with the rock and surrounding rock mass mobilization
participatory way bearing oven. But due to the mechanical properties of
concrete and sedimentary rocks surrounding mine pits are not the same,
especially considering the deformation between concrete shells and rocks
and the influence of concrete cover thickness with impact the underground
mine environment so much concern paragraph after anti hold a certain time
often occurs peeling phenomenon endangering the stability of the rock mass
around the oven. The article assesses the causes and proposes solutions to
the content that the author wants to mention.
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