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TOM TAT
Hién nay céc tdm chén Io déu st dung bé téng nédng truyén théng nén céc tdm kha néng géy kho
khén cho céng téc van chuyén tam, thi céng dao 10. Bé téng nhe hat xbp (bé téng EPS-C) da duoc
nghién ctru va g dung lam két céu bao che, chéng néng va cach &m trong cac cong trinh déan dung.
Trong bai bao nay, tac gia trinh bay két qua nghién ctu ché tao tdm chén Io tir véat liéu bé tbng EPS-C.
Két qua nghién ctru cho thay tdm chén 16 duoc ché tao ttr bé tong EPS-C c6 co ché pha hoai tuong tuw
bé téng théng thuong, cé thé chiu duorc tai trong pha hoai dén 72,8 kN/m2 Céc két qué thu duroc trong
nghién ctru cho phép ché tao dai tra cac tdm chén 16 EPS-C phuc vu cac mé than hdm 16 thudc TKV.

Ttr khéa: Bé téng hat xbp (EPS-C), bé téng nhe, tdm chén 16, céu kién chiu udn.

1. PAT VAN BE

Két ciu chéng gitr dwong 16 XDXB tai cac mé
than ham 16 cla Tap doan Coéng nghiép Than -
Khoang san Viét Nam (TKV) phé bién 1a st dung
tAm chén 16 cling v&'i cac khung chéng thép (Hinh
H.1). Nhiém vu cta céac tdm chén 16 |a 14p kin
khoang hé gitra két cu chdng va bién dao, phan
bb déu ap lwc dat da lén két ciu chdng, nham ngén
ngtra hién twong trwot 1& néc 16 cling nhw bén hdng
dudng 16. Tuy nhién, thuc té viéc st dung cac tAm
chén 16 bé tong cbt thép truyén thdng con tén tai
mot s6 nhuoc diém nhw cong tac van chuyén cac
tAm chiém kha nhiéu thoi gian, cong strc do khoi
lwong cac tAm bé téng cbt thép chén 16 kha nadng
(khoang 18kg cho tAm 700x200x50mm), khi thao
tac trong 16 ngudi tho mé thuwdng phéi bé vac bang
ca hai tay do vay viéc thao tac gap nhiéu kho khan
va vat va, dac biét tai cac vi tri chén tdm & trén cao.

Hién nay, bé tong nhe hat xbp EPS-C (Expanded
Polystyrene concrete) da va dang dwoc nghién
clru rng dung trong cac cong trinh xay dwng kha
phd bién trén thé gidi [1+3]. Bé tong EPS-C 1a bé
tdng nhe dwoc san xuat tir hdn hop cac loai vat liéu
khac nhau nhu: hat cbt liéu, xi méng, tro bay, hat
xbp (hat nhwa nhiét déo phéng né EPS - Expanded
Polystyrene Beads), nwéc va phu gia héa hoc
[4+6]. Nher st dung céac hat polystyrene phdng né
ma bé tong sé giam duoc khéi lwong thé tich, ting
kha nang cach am, cach nhiét [4, 5]. Hién nay &
Viét Nam, bé tébng EPS-C dang dwoc nghién ctru
rong rai, ngoai viéc st dung cac hat xép nguyén
sinh con cé thé sir dung cac hat xép tai ché [6,7],
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H.1. Két ciu chdng 16 tai m6 than ham 1o
thudcCong ty CP than Vang Danh

cac rng dung phd bién 1a cac két cdu khong yéu
cau qua cao vé cudng dd nhw san xuat cac tAm
twong bao che, vach ngan, tuwdng rao, cac tAm
chdng néng cho cac cong trinh nha.

Nghién ctru ché tao tAm chén 10 tir bé téng nhe
EPS-C (rng dung trong cac mé than ham 16 thuéc
TKV gop phan gidm céng stc va thoi gian van
chuyén do tdm c6 trong lwong nhe, hon nira mot
ngudi tho md cé thé cdm tAm chén bang mét tay,
vi vay viéc thao tac trong hdm 16 dwoc dé dang va
don gian, dac biét tai cac vi tri chén & trén cao, gop
phan day nhanh qua trinh dao 6.

2. NOI DUNG NGHIEN cl’U
2.1. Ché tao tdm chén 16 bé tong EPS-C

Vat liéu bé tdng EPS-C trong nghién ctru gdm xi
mang PCB40; hat EPS str dung c6 dwong kinh c&
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hat tir (4-6) mm, c6 khéi lwong thé tich 1a 12 kg/m3;
cat dd bé téng c6 duwong kinh ¢& hat twv (2-5) mm;
phu gia héa déo Sikament R4. Ngoai ra con str dung
soi polypropylene (PP) véi khéi lwong thé tich 0,9 g/
cm?, chiéu dai sgi 19mm, dwdng kinh khoang 12um.
Cap phéi bé tong thu dwoc cd khdi luong thé tich
khoang 1300kg/m?. Thanh phan vat liéu ctia bé tong
EPS-C duworc thé hién chi tiét trong Bang 1.
Bang 1. Cap phdi bé tong EPS-C (trén Tm’ bé tong)

Xop EPS . Ximang . . Nuéc  Phugia
Gt (k Soi (k ! '
(kg) k) “hg S0 Gy g
3 450 650 05 192 5

Cuwdng d6 chiu nén clda bé téng duwoc xac
dinh trén cac mau lap phuwong cé kich thwéc
150%150x150mm. Md dun dan héi vat liéu bé téng
EPS-C xéac dinh trén cac mau tru tron dudng kinh
150mm va chiéu cao 300mm. C4c tinh chét clia bé
tong EPS-C st dung dé ché tao tAm chén 16 dwoc
thé hién & Bang 2.

Bang 2. Tinh chat co ly ciia bé tong EPS-C
Cuwang d6 chiu nén trung binh
mau thit (MPa)

7,6 7830

Mb dun dan héi (MPa)

Tam chén 16 tir bé tdng EPS-C duoc ché tao v&i
chiéu dai 700 mm; chiéu rong 150 mm va chiéu day
70mm. Cac tAm duwoc gia cb bang hai lop lwdi thép
chiu lwc chubt ngudi cé cwdng dd chiu kéo dut dat
710 MPa, méi |&p cbt thép ngang gébm 4 thanh ¢3
va cbt thép doc gdm 4 thanh ¢3, cach bé tri cdt thép
duoc thé hién & Hinh H.2.

m@ A3mm Q

[\ ¥ 3 ~
‘H

‘I, m

. /  \
gy Mmooy owm | s
m

040
e

H.2. Bd tri c6t thép va ciu tao tam chénlo

2.2. Thi nghiém danh gia kha nang chiu lwc
cua tam chen 1o

2.2.1. So' do6 thi nghiém

TAm chén 16 1am viéc nhw ciu kién chiu uén,
kha nang chiu uén clta tdm dwoc xac dinh theo
so' d6 thi nghiém uén 3 diém nhw trong Hinh H.3;
qua trinh gia tai dwoc thwe hién theo tirng bwéc

nhé dén khi pha hoai dé loai bé anh hwéng cua tac
dung déng.

Chuyén vi theo phwong dirng dwoc xac dinh tai
vi tri gitra nhip ctia tAm trong sudt qué trinh cp tai
b&i thiét bi do chuyén vi dién t& (LVDT) (Hinh H.3).

i 1
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H.3. S¢ d6 thinghiém tam chén 16 tir bé tong EPS-C

2.2.2 Lap dat thi nghiém
TAm chén 16 dwoc cb dinh trén hé gbi d&, sir
dung kich thay lwc 20T dé gia tai, lwc dwoc do qua
loadcell 2,5T (Hinh H.4). Gia tri cua tai trong dwoc
kiém soat bang dung cu do lwc dién t&. Dau do
LVDT dwoc bb tri & vi tri chinh gitra nhip, ddng hd
nay dwoc két néi véi may tinh théng qua cac thiét
bi thu nhan va xt li di¥ liéu cho phép ty dong ghi
nhan ddng thoi cac gia tri do véi khoang thoi gian
1 giay. Trén Hinh H.4 thé hién hinh &nh |&p d&t cac
mau thi nghiém dwoc ki hiéu TCL1, TCL2 va TCL3.
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H.4. Lap dat cac mau thi nghiém TCL1, TCL2, TCL3 va cdc thiét bi

2.3 Ung dung thtr nghiém tdm chén 16 bé
tong EPS-C tai mé than ham 1o

Cac tdm chén 16 EPS-C dwoc 18p thlr nghiém
tai dworng 16 cé chiéu cao 3,26m va bé rong 3,80m
do Coéng ty Cb phan than Vang Danh quan ly (Hinh
H.5). Sau khi I&p dwng thtr nghiém, c6 thé danh gia
hiéu qua s dung tdm chén |6 EPS-C théng qua
thoi gian van chuyén, thi cong, tinh trang chiu luc
clia cac tam...

H.5. Lap thit nghiém tam chén 16 EPS-C
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3. KET QUA VA THAO LUAN

- Trén co s& cap phdi bé tong EPS-C v&i khbi
lwong thé tich 1300kg/m? d4 ché tao thanh céng cac
tAm chén 16 700x150x70mm. Két qua thi nghiém 03
méau tam thuc t&, sau khi dworc xt |i va phan tich,
cho két qua quan hé tai trong va do véng clia cac
mau tAm chén 16 EPS-C. Biéu dd quan hé gitra tai
trong va doé véng & chinh gitra nhip ctia cac mau thi
nghiém TCL1, TCL2 va TCL3 dwoc thé hién trén
Hinh H.6.
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H.6. Quan hé tai trong - dé vong clia caicmau TCL1, TCL2 va TCL3

Qua biéu db trén Hinh H.6 nhan thiy cac mau thi
nghiém cé sw lam viéc kha twong ddng, cac diém
d&c trwung A, B, C trén biéu dé quan hé tai trong va
do6 véng clia tAm TCL1 thé hién cac giai doan lam
viéc nhuw sau:

+ Giai doan lam viéc dan hoéi, twong rng v&i
doan OA: dd vdng tang ti 1& véi tai trong, chuyén
vi tdng cham nhét. Giai doan nay két thuc & diém
Akhi c6 sy thay dbi do déc cla biéu dd khi cac vét
nit trong tAm lam gidm dac trwng hinh hoc cua tiét
dién tam;

+ Giai doan AB: D vong tang nhanh hon so véi
giai doan OA do c6 sw phat trién cta vét nirt trong
tAm. Tai trong va d6 véng cé quan hé phi tuyén;

+ Giai doan BC: D& véng ting rat nhanh khi tdng
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nhe tai trong cho dén khi pha hoai hoan toan (diém
C). Vwot qua diém C tai trong suy gidm nhanh
chéng, tdm khéng con khd ndng nhan tai trong,
diém C twong ng v&i thdi diém pha hoai tAm cho
phép xac dinh gia tri tai trong gidi han cta tAm.
Dbi v&i thm chén 16 TCL1, gia trj tai trong cwe han
khoang 7,65 kN;

- Cac vét nirt xuét hién trén cac tAm dwoc danh
d4u subt qua trinh gia tai cho dén khi dat tai trong
pha hoai. Hinh H.7 thé hién hinh anh cac vét nit
trén cac tm tai thoi diém dat tai trong pha hoai.

H.7. Hinh dang cac tam chén 16 sau khi bi pha hoai

Qua hinh anh trén Hinh H.7, nhan thay cac tAm
bi pha hoai do mémen uén tai cac tiét dién thang
géc gan vi tri gitva nhip.

- Két qua 1ap dat thtr nghiém cac tAm cheén 10 tai
md than ham 16 clia Céng ty C6 phan than Vang
Danh (Hinh H.5) cho két qua rat khd quan, tdm
chén véikich thuwde 700x150x70mm co trong lvong
khoang hon 9 kG (gidm 50% so v&i thm chén bé
tong coét thép thdng thwong) gilp gidm cong suic,
thoi gian van chuyén tAm, dé dang thao tac trong
thi cong ham 10, khéng xay ra cac hién twong nit,
gay, dam bao cac yéu cau chiju lyc.

4. KET LUAN

»>Tam cheén 16 tir bé tdbng nhe hat x6p EPS-C
duwoc thi nghiém danh gia kha nang chiu lwc cta
cac tAm va lap dat thr nghiém thuc t& trong md
than hdm 16 thudc TKV. Ba mau thi nghiém ti &
thwe t& da duoc tién hanh thi nghiém chiu uén 3
diém. Quan hé gitra lwc va do vong, lwc pha hoai
dwoc dé xuét.

>Ké&t qua thi nghiém cho thay trng x& chiu udn
clia cac tm chén 1o tir bé tdng nhe EPS-C twong
tw nhw v&i bé tong théng thwdng qua viéc danh
gia co ché pha hiy va kha nang chiu ubn cla tam.
Tw két qua thi nghiém, nhan thdy kha nang chiu
lyc clGa tdm chén 16 kich thuwdc 700x150x70 mm
c6 thé dat dén 7,65 kN twong tng véi 72,8 kN/m?,
dap &ng yéu ciu s dung trong cac mé than ham
16 thudc TKV, c6 thé san xuét dai tra nham thay thé
cac tAm chén 16 truyén théng tr bé tdng nang
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Noi dung bai bao dwoc thwe hién véi kinh phi hd tro tir dé tai nghién ctru khoa hoc tir Quy KH&CN clia
TKV va Coéng ty C phan Than Vang Danh - Vinacomin cho dé tai “Nghién ctru thuc nghiém tAm bé tong
nhe ng dung trong cac mé than ham 16 thudéc TKV”, ma sé KC.01-D06-21/16-20.

RESEARCH ON THE APPLICATION OF LIGHTWEIGHT EXPANDED POLYSTYRENE
CONCRETE (EPS-C) TO MANUFACTURE INSERT PLATES
AT UNDERGROUND COAL MINES OF VINACOMIN
Nguyen Dinh Hoa, Han Ngoc Duc, Vuong Minh Thu

ABSTRACT

Currently, the insert plates for underground mines are all using heavyweight concrete, so the plates are
quite heavy, making difficult to transport plates and construction underground mine. Lightweight Expanded
PolyStyrene concrete (EPS-C) has been researched and applied as a covering structure, heat and sound
insulation material in civil engineering. In this article, results of research on fabrication of insert plates for
underground mine from EPS-C are presented. The result showed that the insert plate fabricated from
EPS-C has the same failure mechanism as conventional concrete, load bearing capacity of plate reaches
72,8kN/m?. According to the obtained results, it is possible to use EPS-C for mass production insert plates
for underground coal mines of TKV.

Keywords: Expanded PolyStyrene Concrete (EPS-C), lightweight concrete, insert plate forunderground
mine, flexural element.
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