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TOM TAT

@ Hoi Khoa hoc va Coéng nghé Md Viét Nam

Cdng nghé thi céng vé chéng 16 bang phun bé téng wot voi chiéu day Ién la mét trong nhing giai phap

tién tién, da dwoc trién khai rong réi tai céc quéc gia cé nén cong nghiép khai khoang phat trién nhw Prc,
My, Nga, Trung Quéc... ciing nhw durgc ap dung hiéu qua tai nhiéu céng trinh ngdm Iém & Viét Nam trong
linh vure giao théng, thay dién va thdy lgi. Céng nghé nay khéng chi gép phén ndng cao murc do co gidi
héa trong thi céng ham 1o ma con cai thién r6 rét chét lvong két cau vé chong, tang tinh 6n dinh va an
toan, dong thoi gidm chi phi xdy dung, rat ngdn thoi gian thi céng va mé réng kha néng tng dung trong
cac d/eu kién dia chat phirc tap. Trong khudn khé bai béo, nhém tac gid da tién hanh nghién ctru téng
quan vé qua trinh hinh thanh, phét trién va thuc tién (rng dung cong nghé phun bé téng wét chiéu day I6n
trén thé gici va tai Viét Nam. Trén co s& do, bai bédo dé xuat mét s6 so db cong nghé, déng bé thiét bi phu

hop véi diéu kién cac mé than hédm 16 vang Quéng Ninh.
Tw khoa: Bé toéng phun, bé téng phun wot, phuong phap phun bé téng khé, phuwong phap phun bé

téng wot, thiét bi phun bé téng uot.

1. DAT VAN BE

Céac mé than ham |6 ctia Tap doan Céng nghiép
Than - Khoang san Viét Nam (TKV) ngay cang khai
thac xudng sau, kéo theo d6 la s gia tdng cac yéu
t6 anh hwdng bat loi lam gia tdng ap lwc md tac
doéng, gay bién dang, mét 6n dinh dwdng 16. Clng
v&i d6, nhu cau st dung céac loai hinh vé chéng 16
bang bé téng cé kha nang chiu tai Ién ciing tang
theo. Tuy nhién, thwc trang céng tac thi cong vé
chéng bé téng tai cac md than ham 16 cé mic do
co gidi hda rat thap, vo chéng bé tong sau thi cong
lién két kém vé&i khoi da bién 16, khé dién day bé
téng & pham vi néc 10, chat lwong vé chdng sau thi
cobng tai mot sé mé chwa dat yéu ciu, bi nit v&
trong qua trinh s dung. Ngay nay vé&i sy tién bd
cta khoa hoc ky thuat, nhiéu mé than ham 16 va
cobng trinh ngadm trén thé gidi da ap dung coéng
nghé thi cong vé chdng 16 béng phun bé téng wot
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@ Hoi Khoa hoc va Céng nghé Mé Viét Nam

chiéu day 1&n thay cho dd bé téng truyén théng
bang dwng vi cbp pha, van khuén, cho phép nang
cao mirc do co gidi hoa trong thi cong va chét
lwong vé chéng. Pay la mét hwéng di cong nghé
kha thi va can thiét dé thi cong vé chéng 16 bang
bé téng tai cac mé than ham 16 ctia TKV. Bai bao
nay gioi thiéu mot s két qué nghién clru dé xuat
céng nghé phu hop diéu kién cac mé than ham 16
TKV.

2. DY LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. Hién trang cong nghé bé téng phun va ap
dung vo chong 16 bang bé tong tai cac mé ham
16 TKV

Danh gia cho thay, céng tac thi cong vé chéng
lién khéi bang bé téng, bé téng cét thép, bé téng luu
vi tai cac mé hdm 16 TKV hién nay cé mic dd co
gi¢i hoéa thap, hau hét cac cong doan thi cong nhw
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van chuyén, 1&p dung cbp pha, db bé tong duoc
thwe hién tha cong, yéu cau nhiéu nhan lyc, hiéu
suat thi cong thap. Bé téng sau ngwng két c6 do
sut I&n, chat lwong thap, vé chéng bé téng twong
tac khong tét/khong triét d& voi khéi da bién 6. Dac
biét & pham vi néc 16, do khé/hodc khdng thwe hién
dwoc cong tac ddm I1én sau khi d6, phan bé téng
sau khi co ngét tao khodng réng va khoéng tiép xuc
véi dat da xung quanh, tr d6 phat sinh cac vét nit
pha hdy két cAu. Tham chi trong mét sb trwéong
hop, néu cong tac gidam sat chua sau sat, két hop
véi y thirc ngudi thi cong khong tdt, phan néc 16
chi dwoc db bé téng véi chiéu day rat han ché, tao
khoang tréng 1&n gitra I6p bé téng va bién 16,
nhwng khéng dwoc phat hién kip thei, dé dan tdi
hién twong sap db néc 16.

Tai cac mé than hadm 16 TKV, phwong phap
phun bé téng dwoc st dung theo hai hinh thirc 1a
phun kho va phun wét. Trong do: (i) Phwong phap
phun khé dwgc thwc hién dé phun tram bé mat
nham ngan cach, chéng phong héa, tach |1& dat da
bién 16 cho mét sb dwdng 16 da chéng neo, chéng
thép hodc cac duwdng 16 da khong st dung vi chéng
(chéng d& tw nhién). Chiéu day phun thwc té chi
dat tir 2+3 cm, mirc dO hao hut I1én t&i 30+40%,
lwong bui khi phun rat Ién, gay &nh hwéng dén moi
triro'ng lam viéc cling nhw strc khde cla ngudi lao
dong; (i) Bbi véi phwong phap phun wét, ngoai cac
pham vi ap dung ké trén, con dwoc si dung dé
phun trdm bé mét tao twérng phan ap trong coéng
nghé phun ép vira gia cwdng khéi da, tuy nhién,
chiéu day phun phé bién ciing chi dat 5+7 cm. Vé
ly thuyét, phwong phap phun wét nay ciing cé thé
st dung dé thi céng vé chéng chinh (chiu lwc) bang
két cu bé téng. Nhwng dé lam dwoc diéu do, phai
thwc hién phun nhiéu Ian, hinh thanh ting 1&p bé
tong day tlr 5+7 cm. Khi cac I6p truéc d6 dong két
chiu luc (thworng 8+24 h) mai tién hanh phun 1&p
tiép theo chdng 1&n cho t&i khi hinh thanh du chiéu
day vé chdng theo thiét ké (phd bién tai cac don vi
la tr 30+40 cm). Cach lam nay tén tai mot sb
nhwoc diém: thdi gian thi cong kéo dai, ndng suét
thap, vé chdng bé téng dwoc hinh thanh béi nhiéu
phan 1&p co chi tiéu co ly khac nhau, lam han ché
tinh ddng nhét, tr d6 khéng phat huy tét kha nang
mang tai cGa vd chéng. Nhw vay, phwong phap
phun bé téng wét hién nay clia cac don vi la khéng
kha thi, khéng phu hop dé thi cong vé chéng 16 cb
dinh bang bé tdng. Qua d6 c6 thé thay, dbi véi cac
pham vi duwéng 16 du kién sir dung két cAu chéng
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bé tong tai cac md than hdm 16 TKV, néu khéng
duoc thay dbi cong nghé, cac don vi sé& gap phai
nhiéu thach thirc vé cong tac thi cong, déc biét 1a
chét lwong vé chéng.

2.2. Téng quan kinh nghiém ap dung céng
nghé phun bé wét thi cong vé chong 16 moé va
cong trinh ngam trén the giéi va trong nwéc

Bé téng phun dwoc st dung lan dau & My bdi
Cong ty Cement Gun vao nam 1907. Cac nguyén
tac vé sting phun xi mang (voi xit bé téng phun) da
dwoc phat trién ndm 1907 bdi Carl E. Akeley. Sau
do thiét bi nay dwoc phat trién hon niva, dang ky
sang ché nam 1910 b&i Coéng ty Cement Gun tai
Allentown, Pennsylvania va cling dat tén md&i cho
loai vat liéu nay ma ngay nay dwoc goi chinh thirc
la bé téng phun cét liéu nhd. Viéc dwa bé téng phun
vao xay dwng ngam béat dau thwc nghiém & mod
Brucetown ctia cuc mé Pittsburgh nam 1914 [1].
Ban dau, phwong phap phun trén khé duoc sl
dung chu yéu. Theo phwong phap nay, hén hop vat
liéu dwoc trén s&n bang may réi dwoc dwa dén dau
voi phun bang ap lwc khi nén qua hé théng éng,
nuwéc dwoc tron vao hén hop tai dau voi phun va
dwoc phun ra véi ap lwc phun thich hop vao bé mat
thi cong. Phwong phap phun tron wét chi dwoc st
dung ttr sau thé chién II. Luc nay hén hop vat liéu
dwoc trén san cung véi lvong nwéc can thiét, sau
doé dwoc dwa ra dau voi phun bang ap luc khi nén
qua hé thdng éng va dwoc phun véi ap luc phun
thich hop vao bé mat dwoc thi cong.

O giai doan dau (1910+1945) bé téng phun
chwa dwoc coi 1a mot loai két cdu chéng do xu
hwéng bi bong ra khi méi xuét hién ap lwc mé nhd,
ddi héi phai phun thanh nhiéu I&p méng do dd bam
dinh kém, co ngét nhiéu vi st dung nhiéu xi mang.
Sau chién tranh thé chién Il, ngui ta tap trung phéat
trién hé théng ngdm nhuw mot sy doi héi cap thiét
cta nén kinh té & Chau Au, My, do d6 loai két cau
chéng nay phat trién nhanh. Nam 1952, phun bé
téng wét dwoc st dung thanh cong lam két ciu
chéng duy nhét cho dwdng ham &p lwc va ham
khéng &p khi xay dwng hé théng thay dién Maggia
ctia Thuy S§. Ngay nay, v&i sy phat trién ctia cong
nghé va vat liéu (nhiéu loai may phun, robot phun,
c& hat phun I&n hon, nhiéu loai phu gia ra doi nén
bé tong phun ngay cang dwoc sir dung trong cac
cbng trinh ngam va md, cac cong trinh giao thong,
cbdng trinh dén dung va cbng nghiép. Ngoai ra,
nhi*ng ndm gan day bé téng phun cwéong dd khang
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nén siéu cao (I&n hon 85 MPa) da dwoc phat trién
va (rng dung réng rai phuc vu cho muc dich slra
chiva cac két ciu cong trinh véi do tin cay cao va
tudi tho dap tng dwoc cac yéu cau st dung.

DPbi véi cac cong trinh ngdm mé, céng nghé
phun bé téng wét dwoc str dung cho cé hai muc
dich: thi cong két cdu chdng tam, chéng phong héa
bé mat (théng thwdng chidu day < 5cm); va thi
coéng két ciu chdng chinh (chiéu day > 20 cm),
hoéc st dung lam két ciu chéng hén hop neo + bé
téng phun (chiéu day thuwdng < 20cm). Vat liéu s
dung cho bé tdng phun wét gdm céc thanh phan
chinh: céat, xi mang, da ram c& hat nhé (thwong
dwdi 1cm), cac phu gia dong cirng nhanh, siéu
déo, bu co ngét va cé thé thém vao céc cbt soi (soi
thép, microsilica, ...). So v&i bé téng db tai chd, bé

B¢ tong

Khi nén|

tong phun cé vat liéu co ban (xi mang, da, cat,
nwéc) 1a twong tw, nhwng dwoc thém vao cac chat
khac (vi du phu gia ting téc dd doéng cing,
microsilica va soi thép, ...) lam thay ddi tinh chét
ctia no, khién bé téng phun tré nén hiru dung va
c6 hiéu qua I&n hon nhiéu so véi bé tong thwdng.
Mac bé tong phun wét khi déng vai tro la két cau
chéng tam, chéng phong héa B7.5-B15 (cwdng do
chiu nén 100+200 kG/cm?). Déi vé&i cac cau chdng
cb dinh hodc c6 chiéu day I&n (> 20 cm), ding mac
bé tong B15-B40 (cwdng dd chiu nén 200+500
kG/cm?) tly theo yéu cau ky thuat cong trinh dwoc
thiét ké. Day truyén thiét bj thi cong gébm: may tron
bé téng (vira bé tong dwoc tron & tram tron hoac
trén tai chd), may phun bé téng (hodc robot phun
ddi v&i cac cong trinh tiét dién I6n) va may bom
phu gia nhw thé hién & Hinh 1.

Bé tong hoic vira dwoc tron o tram
- - ~ . = - ’ -
tron hoic tron tai tro bing may tron

Bé tong phun |

|

Phu gia dong két nhanh

Hinh 1. So’ d6 céng nghé thi cong bé téng phun wét

Dé kiém chirng tinh kha thi ctia cong nghé bé
téng phun trong Iinh vuc xay dwng cong trinh ngam
va md, cac nha khoa hoc LB Nga da tién hanh thiy
nghiém toan dién loai hinh két cdu chéng nay so
sanh v&i cong nghé dd bé tong tai ché [2]. Két qua
clia cac thir nghiém cho thdy vé chéng bé téng phun
c6 dac diém la cwong dd khang nén cao (& ngay
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tudi 28, cworng do tr 40 + 60 MPa), trong lwong
rieng 2,4 T/m3, kha nang chéng nwéc khéng thap
hon B12) va hau hét c4c chi tiéu k§ thuat nhw cwdng
dd khang nén, khang kéo, khang cat, chi s bam
dinh, chi s6 chéng thAm déu tang so v&i bé téong
dwoc db tai chd (Bang 1).
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Bang 1. So sanh két qua thir nghiém mét s6 dac tinh ctia bé tong phun va bé téng d6 tai ché

& LB Nga [2]
) Cwong do gidi han (MPa) Cép chéng
Phwong phap Bam dinh vei . . tham cuaa bé
thi céng am dinh voi Khang kéo Khéng cét Khang nén "

nén dé doc truc tong
Bé téng phun 1,39 2,56 3,9 40,7 W-12
Bé tong do tai 0,62 2.09 3,2 29 W-4

cho

T nén tang kinh nghiém ban d4u néu trén, thoi
gian gan day, cac don vi thi cdng cong trinh ngam
néi chung, dwéong 16 mad trén thé gisi néi riéng nhw
Trung Quéc, Uc, Nga, ...da chuyén sang ap dung
céng nghé phun bé téng wét dé thi cong vé chéng
16 trong cac trudng hop: tao vé chdng bé tong lién
khdi; bé tdng cbt thép lién khdi; bé tdng lwu vi; chdng
neo két hop vé chéng bé téng; phun tao vé chéng
bé téng gia cudng 16. Ap dung cédng nghé cho phép
mang lai mét s6 hiéu qua nhuw sau: mirc do co' gidi
héa cao; bé tdng trong qua trinh phun cho phép 14ap
day khoang tréng va khe nirt sat bién 16, sau thi cong
hau nhw khang bi sut hay co ngét, vé chéng twong
tac triét dé voi khdi da bién 16; thdi gian chiu lwc
nhanh, chi tir 8+24 h; chat lwong vé chdng bé tong
cao; khdéng phai chi phi st dung vi cdp pha; thoi
gian thi cdng nhanh; chiéu day phun bé téng 1&n t&i
0,5 m, cwong dd khang nén cua I&p bé tong dat tir
trén 19,27+ 51,37 MPa (twong dwong mac bé téng

a. Puong ham Lausanne
metro (Thuy Si)

b. Buong hdm dén nuéc
Sevenans

B15, B40). M6t sb cong trinh ngam tiéu biéu trén thé
gi¢i st dung céng nghé bé téng phun wét cé thé ké
dén nhw: duwdng hdm Lausanne metro (& Thuy Si),
duwéng ham dan nudc Sevenans clia Phap, dwong
ham dwong sét Sieberg (& Uc, chiéu dai 6,5 km,
cwdng do bé téng do dwoc & 28 ngay tudi 13 48
MPa, chiéu day BTP 30-40 cm), dudng ham Irlahull
(& Burc, dién tich mat cat ngang hdm 150 m2, cudng
do bé tong do dwoc & 28 ngay tudi 1a 45 MPa, chiéu
day BTP 25+40 cm), Budng ham North Downs (&
Anh, chiéu dai 3,5 km, thiét ké tudi tho 120 nam,
dién tich méat c&t ngang 140 m2, cwéong dd bé téng
do dwoc & 28 ngay tudi 1a trén 42 MPa, chiéu day
BTP 25+50 cm), giéng dirng & mé Southern Deep
Mine (& Johannesburg Nam Phi, chiéu sau 3000 m,
dwong kinh 9 m, cwong dé bé tdbng do dwoc & 28
ngay tudi 1a trén 95 MPa, chiéu day méi I&p phun 10
cm, tdng chidu day BTP 20+60 cm),... (Hinh 2, Hinh
3) [3], [4]-

c. Thtr nghiém phun bé téng
véi chiéu day I6n trong 1 1&n
phun tai nha may thdy dién
Namphak, Lao

Hinh 2. M6t s6 c6ng trinh ngam trén thé gi&i sir dung céng nghé phun bé téng
thi cong vé chong ham

Trén thé gidi bé tong phun (BTP) wot con duge st dung ngay cang rong réi trong cac cong trinh xay
dwng dan dung, cdng nghiép, c6 cau tric xay dwng phirc tap (Hinh 4) [4].
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a. BTP. éy dwng Trung
tdm trién 1am & Sochi (Nga)

e. BTP wét xay dung bao tang lich str Nguwoi Do Tha| Ba Lan

(Ba Lan, Warsaw)

Hinh 3. Bé tong phun wét dwec (rng dung trong xay dwng dan dung va céng nghiép
trén the gidi

O Viét Nam, céng nghé thi cong vé chdng bé
téng bang phuong phap phun wét da dugc st
dung dé chdng gitv nhiéu céng trinh ngdm trong
diém nhw Thay dién Hoa Binh, Thay dién Yali, hAm
duwdng bd qua Béo Hai Van, hdm dwdng bd qua
DPéo Ca va nhiéu ng dung khéac cla loai vat liéu

a. H&m dén thuy dién Hoa Bmh

Trong linh virc mo ham 16 & Viét Nam, dé giai
quyet ton tai cla phwong phap thi cong két ciu
chong bé tong lwu vi bang cach ghép cép pha, dd
tai chd nhw da trinh bay & trén, Céng ty than Ha
Lam da ap dung thlr nghiém phwong phap phun
bé tong wot dé thi cong vé chéng 16 tai 16 TG-VT
murc -15+-300 m khu | via 7. Lo cé tiét dién dao
16,0 m2, tdng chiéu dai ap dung 5,0 m. Chiéu day
thwe té phun dwoc la 0,5m, cwdng dd khang nén
clia mau bé téng & 14 ngay tudi dat 42,2 MPa, &
28 ngay tudi dat 48,5 MPa (Hinh 5). Két qua ap
dung da cho thay wu diém vuwot troi clia cong nghé
la mirc d6 co gidi héa cao, chat lwong vé chéng
duwoc cai thién va tw kiém soat dwoc nhd kha ndng
bam dinh, ty treo clia cac I&p bé tong phun, dac
biét Ia pham vi néc 16. Tuy nhién, qua trinh ap dung
ciing con mot sé han ché 1a: thiét ké cap phdi bé
tong phun chuwa dé cap dén viéc tang kha nang
chiu kéo cutia céu kién (chua co cot SO’I) chwa tinh
dén tinh chét Iy hoa ctia nwdc ngdm; dd &m, c& hat
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b. H&m Thung Thi —
Mai Son

nay. T|ep do, cong nghé dwoc ng dung kha pho
bién dé thi cong tai cac cong trinh giao thdng ngam
dé thi, dwdng hdm khac nhw ham Thung Thi (Cao
tbc Mai Son), hAm Béo But (Cao tbéc Bac Nam), ...
da cho phép rat thoi gian thi cong, chéat lwong vé
chéng bé téng dwoc cai thién (Hinh 4).

Cao téc

¢. H4m Peéo But — Cao téc
Bdc Nam
Hinh 4. Thwec té trién khai cong nghé thi cong vé chdéng 16 bang phun bé tong wét tai mot
s6 cong trinh dwong ham giao théng, thay dién & Viét Nam

cda vat liéu trong nhirng chu ky phun dau tién chua
duoc khéng ché tét, anh hwéng dén kha nang bam
dinh, ty I roi vai lon dén 20%; cdng tac trén cap
liéu chwa twong thich v&i nang suat phun ciia may,
.. Méc du két qua ap dung tai Céng ty than Ha Lam
con nhiéu van dé vé co s& khoa hoc, k¥ thuat can
phai hoan thién, nhwng da cho thay tinh kha thi,
tinh can thiét, sw phu hop cda viéc ap dung cong
nghé tai cac don vi san xuét than ham 16, ddng thoi
cling cho thay tiém nang pham vi ap dung cla giai
phap la rat rong, nhuw: (i) thi cdng vé chéng bé téng
lwu vi thay cho phuwong phap truyén théng; (ii) thi
cong gia cwong kip thei tao vé chdng ¢b dinh cho
cac duong 16 cé ap lwc 1én; (iii) thi cong vé chéng
bé tong tai cac vi tri khé/hoac khéng ghép duoc
cbp pha; (iv) thi cong vé chéng bé téng tai cac vi tri
khé khan cho cong tac van chuyén vat liéu; (v) thi
cobng vé chéng bé téng tai cac dwong 10 cé hé sb
ach tac van tai cao.
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Hinh 5. Thfl" nghiém phun bé tong wét thi cong vé ch6r’|'g bé tong Iwu vi tai Cong ty than
Ha Lam

Qua d c6 thé thay, viéc nghién ctru va ap dung
c6ng nghé thi cdng vé chéng 16 bang phun bé téng
wét chidu day 16n tai cac md than ham 16 thudc
TKV sé& gop phan thay di dién mao cong nghé thi
c6ng vé chdng 16 bé téng, cho phép nang cao murc
dd co gidi héa, nang suét thi cong va chét lwong
vé chéng.

3. KET QUA VA THAO LUAN

3.1. Bé xuat céng nghé thi céng vé chéng 16 bang
phun bé tong wét chiéu day Ién cho cac mé than
ham lo TKV

Trén co s& kinh nghiém ap dung coéng nghé
trén thé gidi va trong nwéc, dé tai da nghién ctu
dé xuat mot s6 so' d6 cong nghé thi cong vé chéng
10 bang phun bé téng wét chiéu day I&n cho mét so
didu kién duwong 16 dac treng, gom:

- So' d céng nghé phun bé téng wét thi cong
vé chdng 16 cho diéu kién 16 chéng neo;

- So' dd céng nghé phun bé téng wét thi cong
vd chéng 16 cho diéu kién st dung vé chéng bé
téng lién khoi;

a. Bo soi thép

b. Soi polyme

- So' db céng nghé phun bé téng wét thi cong
vé chéng 16 cho diéu kién s dung vé chbéng bé
tong cot thép lwu vi:

- So' dd céng nghé phun bé téng wét thi cong
vé chdng 16 cho diéu kién khac (nga ba, ngé tw, gia
cwong tao v chéng cb dinh 1 chiu p lwc 16N, cac
cong trinh dac biét nhw ham tram, ...).

Bén canh d6, dé tai da dé xuét phuong phap
xay dwng, tinh toan cap phdi vat liéu cho hén hop
bé téng phun c6é mac tr M200 dén M500 va mot sé
loai cbt soi thép, polyme dé phéi trén nham tang
kha n&ng chiu kéo cho cAu kién bé tong (Hinh 6).
Cung v&i d6 da dé xuét mot sb thiét bi trong day
chuyén thi cong gdm may bom phun bé téng, may
tron va may bom phu gia. V& may bom phun bé
téng, cé thé str dung cac loai ¢ nang suét phun tiy
5,5+9 m3h nhw PWS6; PC5I; PC9I,... May tron st

dung loai twong dwong ZC160, may bom phu gia
st dung loai twong dwong nhw HJB-6. Chi tiét hinh
anh va thong sb ky thuat ctia mot sé thiét bj chuyén
dung trong day chuyén thi céng dwoc trinh bay
trong Hinh 7 va Bang 2, Bang 3.

¢.Soi thay tinh

Hinh 6. Mét s6 loai cét s¢i sir dung trong céng nghé bé téng phun wét

May phun bé téng PWS6
Hinh 7. Cac thiét bi thi cong phun bé tong wot
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May trén bé tong ZC160

May bom phu gia HJB-6
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Bang 2. Thong s ky thuat ctia mét sé loai may phun bé téng wét pho bién

T Noi dung Pon vi Gia tr
FC-PWS6 PC5I PCal

1 Kich thwéc DxRxC m 2130x820x1200 1600x800x1200 | 1900x800x1200
2 | Coéng suét dong co kW 7,5 55 7,5

3 | Diénap \Y 660/1140 380/660/1141 380/660/1141
4 | Cong suét phun m3/h 6 55 9

5 | Ap suétlam viéc MPa 0,2+0,6 0,2+0,6 0,2:0,6

6 | C& hat cdt liéu I&n nhat mm 20 15 20

7 | Tiéu thu khi nén m3/phut 12+16 7+8 9+10

8 | Trong lvgng kg 1200 750 900

Bang 3. Thong s ky thuat ctia mot sé loai may trén va may bom phu gia phé bién st dung trong
céng nghé phun bé tong wét

Gia tri
TT N6i dung bon vi May tron BT May bom phu gia
FC-ZC160 FC-HJB-6

1 Kich thwéc DxRxC m 2650x1315x2180 1250x430x850
2 | Céng suat déng co kW 4 55

3 Dién ap \ 660/1141 660/1142

7 | Dungtich dau ra lit 160

8 | Dung tich cép liéu lit 240

9 | Chiéu cao d& vira mm 800

10 | Chu ky lam viéc giay 120

11 | Lwu lwgng m3h 6

12 | Ap suét lam viéc MPa 1,5-3

13 | Téc dd dong co vong/phut 1420

14 | Trong lwong kg 1360 320

3.2. Thiét ké ap dung thir nghiém

Dé danh gia wu diém cua loai hinh cong nghé
phun bé téng wét thi cong vé chdng 16 so véi cong
nghé db bé téng truyén théng, dé tai da Iwa chon
va lap thiét ké cdong nghé cho diéu kién 16 ga dau
truc mirc +135 giéng Canh Ga - Cong ty than Vang
Danh. Diéu kién dia chét, ky thuat khu vwec duwdng
16 thi cOng nhw sau [3]:

- Diéu kién dia chat: pham vi thiét ké t [1IK128
+1IK168, dwong 10 thi cong qua cac |op da cha yéu
la bot két, sét két, sét than, phan I1&p mong, nit né
manh, tach I&p, bj bién dang manh va dét da xung
quanh bién 16 bi phong héa manh. Budng 16 da thi

Website: https://tapchi.hoimovietham.vn

cbng tr nhirtng nam 70 va m¢éi dwoc Cong ty khéi
phuc xén stra lai ttr nam 2023;
- Diéu kién ky thuat: 16 tiét dién dao/chdngla 17,8
m2/14,5m2, chéng bang vi thép SVP-27, budc chéng
0,5 m/vi. D& duy tri duwong 16 st dung lau dai, Cong
ty than Vang Danh dw kién chdng 16 bang vd chong
bé téng cbt thép lwu vi, méac B22.5 (M300), chiéu day
0,35 m.

Trén co s& diéu kién dia chat, ky thuat cla
dwong 10, dé tai da tinh toan ap lwc mé, lwa chon
mac va chiéu day vé chéng bé téng phu hop. Chi
tiét vi tri dwdng 16 ap dung, ho chiéu thiét ké va cac
chi tiéu kinh té k§ thuat chi yéu ctia cdng nghé (Hinh
8, Hinh 9, Bang 4).
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Hinh 9. H6 chiéu chéng dwong 16 ga dau truc +135 Giéng Canh Ga ap bang vé chéng bé
tong phun woét

Bang 4. Téng hop cac thong s, chi tiéu kinh té ky thuat dwong 10 thiét ké

TT Cac chi tiéu Ky hiéu Ponvi | Giatri | Ghichu
1 | Dién tich dao Sq m 17,8
2 | Dién tich st dung Ssd m? 14,5
3 | Chiéu réng dao Bq m 5,2
4 | Chiéu réng st dung Bsd m 4,826
3 | Chiéu cao dao Ha m 3,715
4 | Chiéu cao stv dung Hsq m 3,375
5 | Tai trong phan bd néc 1o On T/m 75
6 | Taitrong phan bd héng 16 gh T/m 6

7 | Vi chéng Iwu vi SVP27 b6/m 2

8 | Cbt thép mém bd sung D12, 20 kg/m 181,5
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TT Cac chi tiéu Ky hiéu Ponvi | Giatri | Ghichu
9 | Chiéu day vé chdng bé téng phun wot
- | Phan méng dm mm 500
- | Phan twdng va vom d mm 350
10 | Khéi lwong bé tdng cho 1m 1 m3 4,33
11 | CAp phéi bé tong phun [1] M300
- | Ximang PC40 PC40 kg 520
- | Catvang - m?3 0,63
- | Dadam C& hat 7-10mm m3 0,389
- | Phu gia hoa déo - lit 55
- | Phuy gia déng ctrng nhanh - lit 27,3
- | Nudc sach - lit 186

V& chi phi thwc hién, két qua tinh toan da xac
dinh chi phi thi cong theo cong nghé dé xuét 1a
34,68 trieu débng/mét 16, trong do6 chi vat liéu 1a
16,18 triéu d&“)ng (46,7%), nhan céng 13,12 triéu
ddng (37,8), chi phi may thi cong 5,38 triéu dong
(15,5%). So v&i cong nghé db bé tong truyén thong

38,028
(100%)

M Vat ligu

ctia don vi dw kién ap dung (don gia la 38,03 triéu
ddng/m), ap dung cdng nghé méi da cho phép
gidm gia thanh gidm 3,3 triéu/mét 16 (twong (rng
8,8%). Chi tiét gia thanh cla cac céng nghé thé
hién trong biéu d Hinh 10.

34,680

16,181
(46,7%)

(15,5%

Cong ngh¢ phun bé tong udt

® Nhan cong M Don gia 1m 1o

Hinh 10. Biéu dé so sanh gia thanh hai phwong an cong nghé

40,000
35,000 28,321
(74,5%)
30,000
en
£ 25,000
ko]
£ 20,000
=)
5 15,000 8,442
= 10,000 (22,2%)
G} 1,265
5,000 (3,3%)
0
Cong nghé d bé tong tai chd
M May thi cong
4. KET LUAN

Coéng nghé thi cdong vé chéng 16, cong trinh
ngam bang phun bé tdng wét chiéu day Ion da
dwoc nghién cru, phat trién phd bién trén thé gidi,
cho phép mé réng pham vi ap dung ctia coéng nghé,
nang cao murc do co' gidi hda trong thi cong, chét
lwong vé chdéng va gidm chi phi so vé&i thi cong
truyén thdng. Ap dung céng nghé nay dé thi cong
vé chdng bé téng tai cac md than ham 16 TKV la
mot hwdng di mai, kha thi va can thiét dé nang cao
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hiéu qua chdng gilr cling nhw hiéu suét thi cong.
Két qua tinh toan, thiét ké cho diéu kién cu thé tai
Cong ty than Vang Danh da cho th4y, bén canh
hiéu qua vé ky thuat, ap dung céng nghé ciing
mang lai hiéu qua kinh té rat dang ké cho don vi.
Thoi gian t&i, Vién Khoa hoc Céng nghé Mé sé
phdi hop véi Céng ty than Vang Danh va moét sb
don vi san xuét than ham 16 khac trong TKV trién
khai cong nghé trong thuc t& dé theo déi, danh gia,
hoan thién lam co s& nhan réng O
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ABSTRACT

The technology of constructing the tunnel casing by spraying wet concrete with large thickness is one
of the advanced solutions, which has been widely deployed in countries with developed mining industries
such as Germany, the US, Russia, China... as well as being effectively applied in many large underground
works in Vietnam in the fields of transportation, hydropower and irrigation. This technology not only
contributes to improving the level of mechanization in tunnel construction but also significantly improves
the quality of the casing structure, increases stability and safety, while reducing construction costs,
shortening construction time and expanding the application capability in complex geological conditions.
Within the framework of the article, the group of authors conducted an overview study on the process of
formation, development and practical application of the technology of spraying wet concrete with large
thickness in the world and in Vietnam. On that basis, the article proposes a number of technological
diagrams and synchronized equipment suitable for the conditions of underground coal mines in Quang
Ninh area.

Keywords: Shofcrete, wet shotcrete, dry concrete shotcrete method, wet concrete shotcrete method,
wet concrete shotcrete equipment. basin
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