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THIET KE CAP PHOI BE TONG CAP BEN B15
COT LIEU THUY TINH Y TE VA CAT NGHIEN
Huynh Thi My Dung', Ngo Gia Truyén?

DESIGNED OF CONCRETE DISTRIBUTOR LEVEL B15 WITH MEDICAL
GLASS AGGREGATES AND CRUSHED SAND

Huynh Thi My Dung!, Ngo Gia Truyen?

Tém tat — Dé tai da xdy dung va tim ra cdp
phoi bé tong thily tinh chiu nén hop li tuong ting
Vvdi cdp bén BI5 ciia bé tong thong thuong bdang
phuong phdp thi nghiém trong phong. Cdc cdp
phoi thi nghiém duwoc sit dung véi ham luong ting
va giam 5%, 10% ham lugng xi mdng (XM) cing
Vdi cdp phoi dbi ching. Két qud ciia nghién citu:
tim dugc thanh phdn hop Ii dé ché tao bé téng
thity tinh sit dung cot liéu thity tinh va cdt nghién
cho cdp bén tuong duong B15; xu li dugc luong
chai lo thity tinh y té va gop phdn gidi quyét tinh
trang khan hiém cdt tai dia phwong; tao ra mot
sdan phdm xdy dung méi co khd ndng ting dung
cao vao thuc té. Tuy nhién, dé’ viéc sit dung mang
lai hiéu qud cao, chiing ta phdi tién hanh thém
cdc thi nghiém vé cuong dé chiu kéo va cdc tinh
chdt lién quan khdc.

Tiv khoa: bé tong thiy tinh, cdp bén BI5,
cdt nghién.

Abstract — The project has built and found
suitable mix proportion for compacted glass-
concrete, corresponding to Soundness B15 of nor-
mal concrete by laboratory method. The experi-
mental gradations were used 5% or 10% cement
content with the control (witnessing) gradation.
The results of the study: finding the suitable
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components to create glass-concrete, using glass
aggregate and grinded sand for the same Sound-
ness as B15; Handling medical-glass-bottles and
contributing to handle the local scarcity of sand,
making a new construction product that is highly
applicable in practice. However, for more effi-
cient use, additional tests of tensile strength and
other related properties must be carried out.

Keywords: glass concrete, concrete grade
B15, crushed sand.

1. DAT VAN DE

S6 lugng co sd y té ngay cang gia ting manh,
ngudi dan ngly cang tiép can nhiéu hon véi céc
dich vu y té. Khéi lugng phét sinh chét thai ran
(CTR) tif c4c hoat dong y té c6 chiéu hudng ngay
cang gia ting. Theo théng k&, miic ting chét thai
y té hién nay 13 7,6%/nim. Udc tinh nim 2015,
lugng CTR y té phat sinh 1a 600 tin/ngay va nim
2020 sé& 1a 800 tin/ngay. Chi tinh riéng trén dia
ban Ha Noi, qua khao sat ca S& Y t& Ha Noi,
lugng CTR y t& tir hoat dong kham chita bénh
clia cic cd s y té trén dia ban thanh phd do
S& quan 1i (khong bao gdm cic bénh vién tuyén
trung wong) trong nim 2014 1a khoang gan 3.000
tan [1]. Trong d6, chét thai ran la chai lo thiy
tinh chiém ti trong gan 3% va day 1a loai chét
thai dugc phép thu gom phuc vu muc dich tai
ché [2].

V6i cong nghé san xuit thiy tinh hién tai,
ching ta cin dén hang trim cip phdi khac nhau
v6i nhiéu nguyén t6 héa hoc tham gia nén rit
phic tap [3], dong thoi viéc tdi ché thdy tinh
phéi trdi qua mot quy trinh rit ton kém vé6i su hd
trg ctia nhiéu thiét bi may moc phiic tap. O nhiing
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Hinh 1: Thanh phan CTR y té dua trén dic tinh
Ii héa

(Nguén: Bdo cdo méi truong quoc gia, 2011)

nha mdy 16n, viéc san xuét thiy tinh thuong dung
10 bé&, mot loai 10 ¢6 thé niu lién tuc. Ngudi ta
han ché t6i da viéc ditng 10 bdi mbi 1an nhu vay,
lugng thiy tinh con thita (chiém khoang 20-30%
thé tich 10) sé dong cing, co lai va phd huy 16p
gach chiu Ia xdy 10 va 4nh hudng dén két ciu
thanh 10. Chi phi xay gach mdi va nhién li€u cung
clp cho qua trinh nang nhiét cda 16 dén nhiét do
niu thdy tinh sé& rat 16n. Trén thé giSi néi chung
va Viét Nam noi riéng, nhiéu nghién ciiu da dugc
trién khai va ing dung viéc dung thiy tinh dé ché
tao sg¢i thiy tinh [4], thiy tinh bt [5], thdy tinh
bot [6] mang lai két qua kha thi trong linh vuc
ki thuat xay dung.

Hon thé nita, chua bao gid tinh hinh nguyén
vat liéu trong xay dung, cu thé 12 cat, lai trd thanh
chii dé dudc toan xa hoi quan tam nhu hién nay.
Theo s6 liéu thng ké ctia Vién Vit lidéu Xay dung
(BO Xay dung), trit lugng cat nam 2015 khoang
50-60 triéu m® mbi nim, dén nim 2020 khoang
130 triéu m3/nim. Nhu ciu vé cat xdy dung (cat
san lap, cat d6 bé tong, cat xé td) tif nim 2016
dén nam 2020 1a 2,1 dén 2,3 ti m? cat. Trong khi
do, trit lugng du bdo hién nay chi hon 2 ti m3.

Tu tinh hinh thuc té néu trén, tic gia da tién
hanh nghién cttu thuc nghiém dua ra cac mau bé
tong v6i nhiéu cip phdi khac nhau st dung két
hop hai loai vat liéu nay dé xem xét su thay doi
vé cudng do chiu nén. Tur d6, ching tdi xdc dinh
dugc cuong do bé tong thuy tinh tuong ung va
dua ra dugc cip phdi tuong ddi hop 1i dbi vé6i
cip bén tuong duong B15.

KHOA HOC CONG NGHE - MOI TRUONG

II. CHUAN BI VAT LIEU THI NGHIEM

A. Nguyén vt liéu

Céc cbt lidu st dung dé thuc hién thi nghiém
dugc Iva chon theo Tiéu chuin Qubc gia TCVN
7570:2006 [7] va phdi dat cic yéu cau vé cudng
do theo Tiéu chuidn Qudc gia TCVN 7572:2006
[8].

1) Cét liéu: Cbt liéu nhé st dung cat nghién
sach, c6 ngudn gbc tir Tra Pubc — Kién Giang.

Hinh 2: Cit nghién st dung trong thi nghiém.
(Nguon: Két qud thi nghiém ciia dé tai "Thiét ké
cdp phédi bé téng cdp bén B15 cét liéu thiy tinh
y té va cdt nghién" cia tdc gid ndm 2017)

Khéi lugng riéng 2,72g/cm?®, khdi lugng thé
tich x6p 1,58g/cm?, thanh phan hat thé hién trong
Hinh 3. C6t liéu 16n st dung thdy tinh y té, dudc
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Hinh 3: Biéu dd thanh phan hat cda cét nghién
(Nguén: Két qud nghién citu va tinh todn clia tdc
gid thdng 6 nam 2017)

Xt 1i tiét truing va 1am sach tap chat. Tat ca thiy
tinh dugc ray qua sang véi kich cd tuong duong
da 1x2.

Khéi lugng riéng 2,49g/cm3, khdi lugng thé
tich 1,27g/cm?. Thanh phan hat thé hién trong
Hinh 5.

57

5.0



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 30, THANG 6 NAM 2018

Hinh 4: Thiy tinh y té st dung trong thi nghiém
(Nguon: Két qud thi nghiém cia dé tai "Thiét ké
cdp phoi bé tong cdp bén B15 cot liéu thity tinh
y té va cdt nghién" ciia tdc gid nam 2017)
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Hinh 5: Biéu dd thanh phan hat clia thiy tinh
(Nguon: Két qud nghién citu va tinh todn ciia tdc
gid thdng 6 ndm 2017)

2) Xi mdng: Xi mang poocling PC40 véi
thanh phan héa hoc, do min phai phu hop vé6i
tiéu chuan Qudc gia TCVN 6260:2009 [9], véi
cdc dic tinh co 1i cda xi ming nhu khdi lugng
riéng 3,1g/cm?. Cudng d6 xi ming phai dat chuin
theo Tiéu chuin Qudc gia TCVN 6016:2011 [10].

3) Nudc: Nudc st dung trong thi nghiém thoa
man cdc yéu cau cia Tiéu chuén Qudc gia TCVN
4506:2012 [11], khong c6 ham lugng tap chét
vugt qua gidi han cho phép lam anh hudng t6i
qué trinh dong két clia bé tong va vita ciing nhu
lam gidm do bén 1au clia két cAu bé tong va vita
trong qua trinh st dung.

B. Thiét ké cdp phoi

Thanh phan cip phdi clia bé tong dudc xay
dung dua trén Chi dan 778/1998 [12] va TCVN
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9382:2012 [13]. CAp phdi ding d€ so sanh [14].
Thanh phan cip phdi dudc thé hién cu thé trong
Bang 1.

C. Thuc hién thi nghiém

- Viéc ldy mau thuc hién thi nghiém dudc
tién hanh theo Tiéu chudn Viét Nam TCVN
3105:1993 [15].

- b0 sut dudc kiém tra theo Tiéu chuin Qubc
gia TCVN 3106:1993 [16]. B0 sut cac mé dat tit
911 cm, phu hop véi cac két cAu bé tong va bé
tong cot thép toan khdi theo TCVN 4453:1995
[17].

- Tét ca cac mau c6 kich thudc 15x15x15¢cm
dugc nén 3, 7, 14 va 28 ngay tudi theo Tiéu chuin
Quéc gia TCVN 3118:1993 [18].

II. KET QUA THI NGHIEM - BAN LUAN

A. Cuong do chiu nén cua bé téng thuy tinh

Két qua cudng do cla cic cip phdi biéu dién
trén Hinh 6.

11,05

CUGNG BO NMM2
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Hinh 6: Két qua thi nghiém xdc dinh cudng do
chiu nén cia bé tong thiy tinh khi thay -5%XM,
-10%XM, +5%XM, +10%XM

Do thiy tinh c¢6 d6 thoi det 16n, bé mit tron
lang, thanh phan hat thiy tinh khong lién tuc,
dd rong 16n nén ching ta can nhiéu hon ct liéu
nhd (cit) va hd xi ming dé€ 1ip diy. Chinh vi
vay, khi gidm 5%XM, 10%XM, cudng do cua
cdc mau giam ro rét. Ngugc lai, khi ting 5% XM
va 10%XM, cudng do cta cdc mau thi ting 1én
véi ti 1& rit thip so véi ti 1& gidm xi ming.
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Bang 1: Cip phdi bé tong thity tinh

Cap bén Ki hiéu cap phoi | Cat nghién (kg) | Thuy tinh (kg) | XM (kg) | Nudc (lit) Ghi cha
B15TT—5 924 994 283 170 -5% XM
B15TT—10 934 997 268 170 -10% XM
Tuong dudng B15 B1577 831 979 297 170
B157T+> 905 088 312 170 +5% XM
BISA{TT+10) 895 985 327 170 +10% XM
Bang 2: Két qua cudng do nén
by en A 2. Cuong d6 N/mm3?% Po sut (cm
KI hiéu cap phoi 3 ngay 7 ngay B 14 ngay 28 ngay ’ il( )
B15TT-10 7,66 10,52 12,14 15,50 11
B157T-5 9,70 13,18 13,79 16,45 11
BI5TT 10,56 13,79 15,33 18,01 11
B15TT+5 10,94 13,84 15,38 18,05 11
B15TT+10 11,05 13,9 15,50 18,55 10

Vi vay, khi lugng hd xi ming lap day céc 16
rong thi cudng do ldc nay phu thudc 16n vao cot
liéu va lugng nuéc [14].

BIEU DO SO SANH CU'ONG D@ GIFPA BE TONG
THUY TINH CAP BEN B15 VA B20 (100% THUY TINH)
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Hinh 7: Biéu dd so sanh cudng do giita bé tong
thiy tinh cip bén tuong duong B15 va tuong
duong B20

(Nguoén: Két qud nghién citu va tinh todn cla tdc
gid thdng 6 nam 2017)

B. So sdnh sy chénh léch cuong do chiu nén ciia
bé téng thiy tinh vdi cdc cdp bén khdc nhau

Véi ham lugng chét két dinh dudc tc gia thay
thé 1a ting 5%, 10% xi ming; giam 5%, 10%
xi ming, cudng dd cla cac mau sé c6 su chénh
1éch, dugc trinh bay trong Bang 3, Bang 4, Bang
5 va Bang 6.
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Bang 3: Su chénh 1éch cudng do chiu nén cda
cAp phdi bé tong thity tinh dbi chiing va cip phbi
giam 5% xi mang

. 3 7 14 28
Thoi gian | sy | ngay | ngy | nea
Cutng do gay gay gay gay
Cip phoi dbi chiing 10,56 | 13,79 | 1533 | 18,01
Cap phoi gidm 9,70 | 13,18 | 1379 | 1645
5% xi mang
Chénh 1&ch (%) 1,09 | 1,05 | L1l | 1,09

Bang 4: Su chénh 1éch cutng d6 chiu nén cua
cAp phdi bé tong thity tinh dbi chiing va cip phdi
giam 10% xi mang

- 3 7 4 38
Thoi gian nga; nga; nga nga;
Cuong 8 gay | ngay | ngay | ngay
Chp pht: dbi chimg 10,56 | 13,79 | 1533 | 18,01
Cap phoi gidm 766 | 1052 | 12,14 | 15,50
5% xi mang
Chénh 1&ch (%) 138 [ 131 | 126 | 1.i6

Bang 5: Su chénh léch cudng do chiu nén ctia cip
phdi bé tong thity tinh dbi chiing va cip phdi ting
5% xi mang

- 3 7 14 28
Thoi gian ngdy | ngdy | ngay | ngay
Cuong do
Cap phdi dbdi ching 10,56 | 13,79 | 1533 | 18,01
Cap phoi ting 1094 | 13,84 | 1538 | 18,05
5% xi mang
Chénh 1&ch (%) 0,965 | 0,996 | 0,997 | 0,998
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Bang 6: Su chénh 1éch cudng do chiu nén clia cip
phdi bé tong thiiy tinh dbi chiing va cip phbi ting
10% xi mang

. 3 7 4 28
Thoi gian | - a nga nga nga
Cung do gay g2y gay gay
Cap phbi dbi chiing 10,56 | 13,79 | 15,33 | 18,01
Cap phoi ting 11,05 | 13,90 | 15,50 | 18,55
10% xi mang
Chénh Téch (%) 0,065 | 0,992 | 0,089 | 0,971

Nhu viy, d& ché tao dugc bé tong thiy
tinh tuong duong véi cip bén B15, cudng do
cla bé tong & 28 ngay tudi phdi dat & muc
15%(1+15%)=15*1,15=17,25 (N/mm?). Cic cip
phdi dugc dé xuét trong Bang 7.

Bang 7: Cap phdi dugc dé xuat dé san xuét
bé tong thiy tinh cAp bén tuong duong B15

Kihiéu | Cdtnghién | Thiy tinh XM Nuwde | Cuongd6 628 | Ghichd
cap phot (kg) (kg) (kg) (lit) ngay tudi
BI5STT 831 979 297 170 18,01 Lirong nirdc
BISTT+5 905 988 312 170 18,05 17022
B15TT+10] 895 985 327 170 18,55
B20/3 749 968 344 170 18,80 [14]

IV. KET LUAN

Qua thi nghiém nghién citu cip phdi bé tong
st dung c6t liéu thiy tinh y t€ va cat nghién dé bé
tong dat dugc cip bén tuong duong B15, ching
toi rit ra mot sd két luan nhu sau:

- D€ ché tao san pham bé tong cip do bén B15
tir cbt lidu thity tinh, ching ta can nhiéu hon ham
lugng chit két dinh (xi ming — khong ding phu
gia) so vdi bé tong cot liéu da diam.

- Bé tong cdt liéu thity tinh st dung cit nghién
c6 tinh cong tac kém hon bé tong cot lidu da dim.
Dé dat tinh cong tic tuong duong, chiing ta can
nhiéu hon lugng nude nhao tron nén cudng do sé
thip hon.

- Cudng do bé tong thly tinh & 28 ngay tudi
phu thudc gan nhu hoan toan vao cudng do cot
liéu thdy tinh. Do thanh phan hat thiy tinh khong
lién tuc, d6 rong 16n nén ching ta can nhiéu hon
c6t liéu nho (cat) va hd xi ming dé 1ap day.

- Cuong dd bé tong thuy tinh phu thudc 16n
vao ki thuit tao mau cua ki thuat vién.
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