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TOM TAT: Truéc tinh trang khan hiém va chi phi cao ctia cat vang dat chuén tai mién Béc, nghién ctru
tai Cong ty Bé tong Thing Long Mé Kong da st dung cat den song Hong thay thé toan bo cat vang dé ché
tao cac mac bé tong M200-M400 va bo sung 15% da mat Smm dé cai thién cap phdi thanh phan hat cta
lidu nho. Cot lidu 16n 14 d4 ddm Dy = 20 mm, chét két dinh gdm xi mang PCB40 va tro bay thay thé
10 + 20 % xi mang. Két qua nghién ctru cho thy, hdn hop bé t()ng dat d6 sut tir 10 + 20 cm va dat cac
mac thiét ké tir M200 dén M400 theo gia tri cuong d6 nén & tudi 28 ngay. Nhung két qua thu duoc cho
thdy tiém nang thay thé toan bd cat vang tiéu chudn bang cat den hat min dé ché tao cac méc bé tong
thwong pham phd bién tai Cong ty Bé tong Thiang Long Mé Kong. Viéc st dung cat den hat min két hop
V6i tro bay tir nha may nhiét dién trong ché tao bé tong khong chi gop phan giam gia thanh san pham ma
con giup giai quyét tinh trang khan hiém cat vang tiéu chuan, von dang anh huéng dén hoat dong san xuét
tai cac tram tron bé tong thuong phém trén ca nudc.

TU KHOA: Bé tong thuong pham; cat den; cat vang; tro bay nhiét dién; do sut; cuong do nén.

ABSTRACT: Due to the shortage and high cost of yellow sand in Northern Vietnam, Thang Long Mekong
Ready-Mix Concrete Company Limited fully replaced it with Red River black sand for M200-M400 concrete.
Additionally, 15% crushed limestone fines (5mm) were added to improve the grading. The coarse
aggregate used was limestone with D,,,. = 20 mm, and the binder consisted of PCB40 cement partially
replaced (10 = 20%) with fly ash. Experimental results indicate that the concrete mixtures achieved
target slump values ranging from 10 to 20 cm and met the required compressive strengths for M200 to
M400 at 28 days. These findings demonstrate the technical feasibility and performance reliability of using
100% fine black sand as a replacement for standard yellow sand in ready-mixed concrete production.
Moreover, the integration of black sand and industrial by-products such as fly ash contributes to cost
reduction and offers a sustainable solution to the ongoing shortage of quality natural sand, which is
increasingly impacting the concrete industry nationwide.

KEYWORDS: Ready-mixed concrete; black sand; yellow sand; thermal fly ash; Slump, Compressive strength.

1. GIOI THIEU dinh, dam bao dung yéu ciu cla nguoi st dung [1].
V6i dic tinh can d6 linh dong cao trong thi cong va
kha nang chiu lyc tét sau khi dong clng bé tong
thuong phém phu thudc 16n vao chét lugng cua vat
lidu ddu vao. Trong d6, cat vang tiéu chudn giir vai
tro quan trong trong viéc dam bao do déo ciia hdn
hop va do bén lau dai ciia san phdm bé tong sau
khi dua vao str dung [2].

Hién nay, khu vuc phia Bic dang ghi nhéan su
phat trién manh mé trong linh vuc xdy dung, dic
biét la cac du an ha ti‘lng va nha ¢ tai cac thanh phé
16n va vung kinh té trong diém. Cing vé6i d6, nhu
cau stir dung bé tong thwong phim ngay cang ting
nham dap Gng yéu cdu ddy nhanh tién d6 thi cong
va nang cao chit luong cong trinh. Bé tong thuong
phém la loai bé tong dugc ché tao tai tram tron tap Trude nérn’ 2017, khu vuc Ha Noi va cac tinh
trung va giao cho nguoi st dung ¢ trang thai bé lan can nhu }350 Ninh, Hung Yén, Phu Tho, Vinh
tong tuwoi. Vi duoc ché tao & cac tram tron tap Phuc... c6 thé khai thac cat V%mg phuc vu xay dung
trung nén chét lugng vat li€u dau vao va qua trinh tu qéc song 16n nhu §6ng Hong, song Da va song
cong nghé dugce kiém soat tét, chat lugng BTTP én  Pudng. Tuy nhién, ké tir sau ndm 2017, hoat dong
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khai thac cat vang qua muc tai cac long song da bi
kiém sodt chit ché do nhing tac dong tiéu cuc dén
6n dinh dong chay, gia tang nguy co sat 16 bo song
va anh huorng dén an toan hé théng dé didu [3, 4].
Viéc siét chat quan ly nay, mac du rat tot cho moi
truong va dam bao an toan nhung lai 1am suy giam
dang ké ngudn cung cat vang phuc vu cho hoat
dong xay dung tai khu vuc phia Biéc.

Trong bdi canh ngudn cat ty nhién ngay cang
khan hiém va bi kiém soat khai thdc chat ch&, xu
hudng tim kiém céac loai vat lidu thay thé cho céc
vt liéu truyén thong nhung van dam bao yéu cau k¥
thuat trd thanh mot hudng di cap thiét. Cat den la
mot loai cat co san va trir luong 16n tai nhidu dia
phuong, gia thanh thap hon so véi cat vang va dang
duogc can nhéc sir dung nhu ngudn thay thé cat min
truyén thng trong mot sé tmg dung bé tong nhét
dinh [5, 6]. Bén canh d9, tro bay, mét loai phé phém
cong nghiép tir nha may nhiét dién, da dugc nghién
clru va (mg dung rong rdi nhu chét thay thé mot
phdn xi mang nhd vao kha nang phan ung
pozzolanic va tinh chat min, g6p phﬁn cai thién do
bén lau va giam nhiét thuy hoa trong bé tong [7, 8].

Viéc két hop sir dung tro bay va cat den trong
ché tao bé tong thuong phim khong chi gop phan
giam chi phi vét liéu, ma con c6 tiém ning giam
phat thai khi nha kinh, tdn dung chat thai cong
nghiép, va bao ton tai nguyén thién nhién [9, 10].
Tuy nhién, can c6 cac nghién ctru toan dién dé
danh gia anh huong cua viée su dung cat den va tro
bay nhiét dién dén tinh cong tac ciia hdn hop bé
tong tuoi, cuong do chiu nén va do bén lau cta bé
tong trong didu kién thyc t& [11].

Qua khao sat va danh gia tai Cong ty Bé tong
Thang Long Mé Kong da cho thdy, mdi ngay cong
ty dd cung cép ra thi trudng khoang 500 m® hdn
hop bé téng thuong phim vdi cac mac khac nhau.
Diéu nay cho thdy, mdi ngay san xuat cong ty da
str dung khoang 130 + 200 m® cat vang hat tho cac
loai. Viéc thiéu hut luong cat vang da gay ra rét
nhiéu khé khin cho doanh nghiép trong qué trinh
san xuat. Dic biét, ngudn cat vang cung cip khong
6n dinh voi gia thanh cao da lam ting gi4 thanh
clia cac san bé tong thuong pham. Theo lanh dao
cua Cong ty Bé tong Thiang Long Mé Kong, gia cat
vang tai cac khu vuc Ha N¢§i hién dao dong tu
450.000 + 1.000.000 ddng/m?, tuy thoi diém va
quiang duong van chuyén. Nhiéu thoi diém, cac
tram tron bé tong tai vung ven Ha Ndi, nhu: Dong
Anh, Séc Son, Bic Ninh phai tam nging nhan don
hang do khong dam bao dugce ngudn cung on dinh.
Do d6, viéc st dung cat den hat min thay thé cat
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vang hat tho 1a rat can thiét trong diéu kién hién
nay (Hinh 1 va Hinh 2).

Hinh 1: Kho bdi chira vit liéu tai Cong ty
Bé tong Thang Long Mé Kong (Dong Anh)

Hinh 2 San xudt bé tong thtro‘ng pham
tai Cong ty Bé tong Thdng Long Mé Kong
(Dong Anh)

Trong nghién cuu nay tip trung vao danh gia
kha nang st dung cat den hat min két hop véi tro
bay nhiét dién dé ché tao bé tong thuong phém tai
Cong ty Bé tong Thing Long Mé Kong. Cac hén
hop bé tong duge thiét ké véi do sut tir 10 + 22 cm
va cudng d6 nén yéu cau dap ung dat cac mac tir
M200 dén M400 ¢ tudi 28 ngay. Viéc thay thé
thanh phan cat vang bang cat den va st dung tro
bay nhiét dién thay thé mot phan xi ming khong
chi gép phan giam chi phi san xuit ma con giai
quyét bai toan thiéu hut cat vang tiéu chudn - mot
van dé& dang ngay cang tré nén nghiém trong tai
c4c tram tron bé tong thuong pham trén ca nude.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu sir dung

Vat ligu da su dung trong nghién cuu nay
bao gbém:
2.1.1. Chiit két dinh

Chat két dinh st dung trong nghién ciru gom
hai thanh phan chinh: xi miang Podc lang hdn hop
PCB40 Hoang Thach va tro bay thu dugc tir nha
may nhiét dién Pha Lai (Hinh 3).



b) Tro bay Nha mdy
Nhiét dién Pha Lai

a) Xi mang Podc lang
(PCB40) Hoang Thach

Hinh 3: Chit két dinh sir dung

a. Xi mdng Poéc ling hon hop PCB40 (XM)

Xi ming Poéc ling hdn hgp PCB40 do Nha
may Xi ming Hoang Thach san xuat dap Gmg day
du cac yéu cau ky thuat theo tiéu chuin TCVN
6260:2020 [12]. Cac tinh chét co, ly va hoa cua
loai xi méng nay dugc trinh bay trong Bang 1.

Bang 1: Tinh chit co Iy ciia xi ming Poéc ling
hon hgp PCB40 Hoang Thach

cen A Két qua | Theo yéu ciu
ghi¢ ! nghiém | 6260:2020

Do min, theo phuong 2

! phép Blaine cm/g | 3600 )

2 |Khéi luong riéng glem® | 3,15 -
Khéi luong thé tich & 3

3 trang thai tu nhién keg/m 1350 .

4 |Luong nude % | 295 -
tiéu chuan
Thoi gian dong két
cua ho xi mang:

> |Thoi gian bit ddu | Phat | 125 > 45
Thoi gian két thuc Phat | 350 <420
Cuong do nén ¢
cac tudi:

6 3 ngay MPa 21,8 >18
28 ngay MPa 48,2 >40
Do 6n dinh thé tich

7 |theo phuong phap mm 3,5 <10
Le Chatelier

b. Tro bay (TB)

Tro bay loai F sit dung trong nghién ctu dugc
ldy tir Nha may Nhiét dién Pha Lai va dap ung
cac yéu cdu ky thuat theo tiéu chuin TCVN
10302:2014 [13].

Céc tinh chit vét 1y co ban cia tro bay nhiét
dién Pha Lai duoc thé hién trong Bang 2.
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Bing 2: Tinh chit vat Iy ciia tro bay
nhiét di¢n Pha Lai

STT Chi tiéu k§ thuat Pon vi | Két qua thi
thi nghiém tinh nghiém

1 | Ty dién bé mit riéng cm*/g 3820

2 | Khéi luong riéng glem® 2,35

3 | Khéi lwong thé tich kho kg/m® 1560
Chi s hoat tinh & tudi:

4 | 7ngay % 82,0
28 ngay % 94,5

Thanh phin héa hoc ciia xi ming Podc liang
hdn hop PCB40 Hoang Thach va tro bay nhiét dién
Pha Lai duogc trinh bay trong Bang 3.

Bang 3: Thanh phin héa hgc ciia xi ming
Poéc ling hon hgp PCB40 Hoang Thach va
tro bay nhiét dién Pha Lai

Thanh phan héa hoc (%) ctia xi mang PCB40 Hoang Thach

Ham
lugng
S102 A1203 F6203 SO3 K20 Na20 Mg() CaO P205 mét
khi
nung

18,01 52 | 32 |25| 15| 1,8 |3,2(60,5/1,6| 2,5

Thanh phan héa hoc (% theo khéi lugng) cua tro bay nhiét

dién Pha Lai
Ham
luong
SIOZ A1203 F6203 S03 Kzo Nazo Mg() CaO P205 mét
khi
nung

60,51 20,7 | 55 |24 |1,5] 1,5 |0,7|24 (13| 35

Nhu véy, tong ham luong chit két dinh (CKD)
clia cac méc bé tong thwong phdm trong nghién
ctru nay dugc xac dinh theo cong thuc s6 (1):

CKD=XM + TB )
2.1.2. Cét li¢u nhé

C6t liéu nho st dung trong nghién ctru nay 1a
cat den hat min (CM) song Hong két hop voi da mat
(DM) tir da voi voi kich thude 5,0 mm (Hinh 4).

a) Cdt den Séng Hong ~ b) Pd mat kich thude 5mm
Hinh 4: Cét ligu nhé sir dung
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a. Cat den hat min (CM) séng Hong

Cat den hat min (CM) séng Hong dugc sang so
bd qua sang kich thudc 5,0 mm dé loai bo luong
cac hat soi ¢ kich thudc 16n. Cac tinh chét co ly
va thanh phan hat ciia cat den hat min song Hong
duoc trinh bay trong Bang 4 va Bang 5.

Bang 4: Tinh chit co ly ctia cat den hat min
song Hong

Chi tiéu . Theo yéu
STT K¢ thuat Pon vi | Két qua thi | cau TCVN
Y thud tinh | nghiém | 7570:2006
thi nghi¢m
[14]
o Cat den hat
1 [Nguon goc cta cat - min song -
Hong
2 |Khéi lugng riéng | g/cm’ 2,60 -
3 |Khoilwong the o0 | 1350 -
tich xop
Do hong giira cac o
* Ihat cét licu & 48,1 -
5 |Po 4m cua cat % 3,50 -
<1,5% hoac
5 . o/ i
6 t})I‘am lL'rQng bui, % 1,45 <3% t}ly
un, sét theo cap
bé tong
7 [Hamluongtap g g, | Newmgvei |
chat hiru co mau chuan
8 |Ham lugng SO, % 0,50 <1,0

Bang S: Thanh ph:“m hat cia Cat den hat min
song Hong

Luwong s6t san Lugng s6t sang tich
STTI Duong kinh tich lﬁg theo tl;gi liiy yéu cau theo
mat sang n hi)é,m (%) TCVN 10796:2015
ghiem (%) [15]
1 5,0 mm 0 0
2 2,5 mm 0,13 0+20
3 1,25 mm 1,32 15+45
4 630 pm 6,22 35+70
5 315 um 68,26 65+90
6 140 um 93,31 90 + 100
7 | <140 um 6,69 <10
Mo dun .
8 6 1n My 1,69 0,7+2,0

Dua trén két qua thi nghiém duoc trinh bay &
Béang 4 va Bang 5, c6 thé thdy ring mdu cat den
hat min song Hong dat cac chi tiéu ky thudt quan
trong nhu thanh phﬁn hat, m6 dun d6 16n, khdi
luong riéng va khdi luong thé tich, hoan toan phu
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hop v6i cac yéu cau cuia tiéu chuin TCVN
10796:2015 vé cat min ding cho bé tong va vira.
V61 mo dun do lon My = 1,69, loai cat nay dugc
xép vao nhém cat min c6 chat luong tét va theo
tiéu chuan c6 thé sir dung dé ché tao bé tong c6 cap
d6 bén dén B45 hodc cao hon.

Hon nita, dbi voi cat den hat min, ham lugng
chat hitu co anh hudng rit 16n dén chit luong cua
bé tong va vira. Trong nghién clru nay, tap chét
hiiu co cua cat den dugc xac dinh theo yéu clu cua
TCVN 7572-9:2006 [18]. Bing phuong phap so
mau cho thdy ring mau ciia mau thi nghiém ngang
v6i mau chuin cia bang mau chuan. Két qua nay
cho thdy cat den hat min séng Hong c6 chira ham
luong tap chit hitu co dam bao yéu ciu cho phép
trong TCVN 7570:2006.

b. Da mat tur da voi

Tir két qua phan tich thanh phin hat cua cat
den (Bang 5) cho thdy cat den hat min song Hong
gan nhu khong chira thanh phan hat trong khoang
kich thuéc 2,5 dén 5,0 mm, dan dén sy thiéu hut
cap hat thd trong hdn hop cbt lieu. Nham khic
phuc nhugc diém nay, nghién ctru da bd sung 15%
da mat c6 ngudn gdc tir da voi, voi kich thude dao
dong trong khoang 0 mm dén 5,0 mm. P4 mat
khong c6 hat tho trén 5,0 mm. D4 mat st dung cé
khéi luong riéng trung binh khoang 2,68 g/cm?,
trong d6 thanh phan hat bao gdm 25% nim trong
khoang 0 - 2,5 mm va 75% co kich thudc hat tu
2,5-5,0 mm.

2.1.3. Cét ligu I6n cho bé tong

C6t litu 16n st dung cho ché tao bé tong
thuong pham tai tram tron cua cong ty bé tong
Thang Long Mé Kong 1a loai da dam (D) c6 kich
thude hat 5,0 + 20 mm (Hinh 5). B4 dam su dung
c6 ngudn gbc tir da voi mo da Kién Khé - Ha Nam.
Tinh chdt co ly va thanh phan hat ctia ¢4 dam sir
dung trong nghién ctru duoc thé hién trong Bang 6.

Hinh 5: Dd ddm tir dd voi Kién Khé (Ha Nam)



Bang 6: Tinh chit co Iy ciia d4 dim

cn oo | Pon | Két qua Theo
STT Ch‘ﬂtl‘ie: lgét[l;uat vi thi TCVN
ghi¢ tinh | nghiém | 7570:2006
1 | Khéi lugng riéng g/em’ 2,70 -
2 K}lm luong thé tich ke m’ 1550 )
x0p
3 D? heng gitra cac hat % 4.6 )
cot liéu
Ham luong hat N
4 thoi det % 13,5 <15
<1,0,<2,0
5 Ham l,uqng bun, o 0.60 ho?c 5;3’0
bui, sét tuy cap
bé tong
Luogng sot sang tich
liy trén cdc sang co
kich thudc 16 sang:
6 40 mm % 0 0
20 mm % 6,5 0+10
10 mm % 57,7 40+70
5 mm % 92,8 90 + 100

2.1.4. Phu gia siéu déo

Phu gia si€u déo dugc su dung trong nghién
ctru ¢6 tén 13 MVN-SR (PGSD) cua Cong ty c¢d
phin phu gia bé tong Silkroad Ha Noi. Pay 1a loai
phu gia giam nudc tam cao, thé hé 3, co thanh
phan dya trén gbc Polycarboxylate. Phu gia c6
khdi lugng riéng 1,15 g/m’ & nhiét do 25 + 5°C
thoa man TCVN 8826:2024 [17] (Hinh 6).

Hinh 6: Phu gia siéu déo MVN-SR “SilkRoad”

2.1.5. Nudc sach

Nudc st dung dé tron mau trong nghién ctru
nay 1a nudc may sinh hoat tir thanh phd Ha Noi.
Tinh chit cia nudc (N) duge sir dung trong qua
trinh nhao tron hoan toan phu hop véi yéu cu cia
tiéu chudn TCVN 4506:2012 - “Nudc tron cho bé
téng va vira - Yéu cau k¥ thuat” [18].
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2.2. Phuong phap nghién ciru

Nghién ctru di tién hanh x4c dinh thanh phan
cép phdi so bd cho cac mac bé tong thuong phim
theo huéng dan tai phu luc A cua tiéu chuin
TCVN 10796:2015 [15]. Ddng thoi, qua trinh thuc
nghiém duoc thuc hién dé diéu chinh va hoan thién
thanh phan cdp phdi, nhim dam bao cac méc bé
tong thuong phim dat yéu cau chét luong tai Cong
ty Bé tong Thang Long Mé Kong. Cac tinh chét
clia bé tong thuong phim tai nha may duogc ddnh
gi4 theo cac tiéu chuan dudi day:

+ Liy mau, dic miu va bao dudng mau bé
tong dugc thuc hién theo TCVN 3105:2022 [19];

+ Xéc dinh do sut ciia hdn hop bé tong dugc
xac dinh theo dung cu co6n hinh noén cut tiéu chuén
theo TCVN 3106:2022 [20] (Hinh 7);

A

ton

f‘}g |
Hinh 7: Xdc dinh dé sut ciia hén hop bé t

+ Cudng do chiu nén cua bé tong & cac tudi
khac nhau duoc xac dinh trén mau hinh lap phuong
v6i kich thude 150 x 150 x 150 mm theo TCVN
3118:2022 [21] (Hinh 8).

Hinh 8: Mdy xdc dinh cwong dp chiu nén
clia mdu bé tong

2.3. Thanh phén cip phdi ciia sin pham bé tong
thwong phz’im

Yéu cau dbi véi hdn hop bé tong va bé tong:

- Hon hop bé tong thuong pham phai dat d6 sut
trong khoang tor 10 + 22 cm ngay sau khi nhao
tron, va duy tri do sut nay trong vong 01 gio dé
dam bao chat luong trong sudt qua trinh van
chuyén bé tong.
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- Bé tong sau khi dong rén, tai cac tudi yéu cau
phai dap tng cac mac thiét ké tir M200 dén M400,
dugc xac dinh dga trén gid tri trung binh cua
cuong d6 nén & tudi 28 ngay.

- Tuy vao mac bé tong yéu cau, ham luong tro
bay su dung dao dong tir 25 + 40% tinh theo ham
luong xi mang.

- Hon hop bé tong dugce coi 1a khong cudn khi.

Theo huéng dan tai phu luc A tiéu chuén
TCVN 10796:2015 [15], nghién ctru di xac dinh
dugc 05 thanh phan cp phdi bé tong thuong pham
sir dung cat den hat min va tro bay. Céac cip phdi
nay duoc trinh bay chi tiét trong Bang 7.

Bang 7. Thanh phé‘in cép ph(")i ciia bé tong thwong pham sir dung cat den hat min

STT| Mic bé tong D‘A-’(z';‘;)SN NT(Y:II(‘*D XM (kg) | TB (kg) | CM (kg) | D (kg) | DM (kg) | N (kg) | PGSD (kg)
1 M200 10-22 | 06l 240 96 786 952 157 169 3,03
2 M250 10-22 | 043 316 79 764 970 114 169 3,48
3 M300 10-22 | 041 325 81 758 970 113 168 3,58
4 M350 10-22 | 038 351 88 730 973 109 168 3,86
5 M400 10-22 | 033 408 102 669 981 100 167 4,29

Pon gia cac loai nguyén vat lidu sir dung dé
ché tao bé tong thuong phim dugc trinh bay chi
tiét trong Bang 8. Pay la don gid nguyén vét lidu
ma Cong ty Bé tong Thang Long Mé Koéng da su
dung thyc té trong san xudt cic mac bé tong
thuong pham tai nha may san xuat.

Béng 8. Don gia cic nguyén vt li¢u ché tao

bé tong thwong pham
Vit liéu sir dung trong Bo.‘n Pon gia
STT tram tron vt (Pong)
am iy tinh g
Xi mang Podc lang PCB40
1 Hoang Thach kg 1.200 &
2 | Tro bay nhiét dién Pha Lai kg 350d
4 D? démi(len Khé (Ha Nam) m 345000 d
€0 Dpax =20 mm
5 | Cat den hat min song Héng m’ 180.000 d
Phu gia siéu déo MVN-SR .
6 «SilkRoad” lit 12.000 d
7 | Cat vang hat tho tiéu chudn | m’ 460.000 &

Qua bang don gia trén, ¢ thé thiy ring cat
vang von dang dugc sir dung trong ché tao bé tong
thwong pham, co gia thanh cao va ngudn cung han
ché, lam giam tinh canh tranh trén thi truong.
Nguoc lai, cat den khong chi co ngudn tai nguyén
phong pht ma con c6 gia thanh thip hon tir
40 + 50% so véi cat vang. Dong thoi, tro bay ciing
c6 gia thanh thap hon nhiéu so véi xi mang va
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mang lai lgi ich 16n trong viéc giam 6 nhiém mai
truong. Vi vay, viéc st dung cat den va tro bay
trong san xuat bé tong thuong phdm 1a mot giai
phéap can thiét va hop ly.

3. KET QUA NGHIEN CUU

3.1. Tinh chit ciia hén hop bé téng thwong phim
sir dung cat den hat min va tro bay nhiét dién

Duya vao céac thi nghiém tai tram tron bé tong
cua Cong ty Bé tong Thiang Long Mé Kong cho
thdy, hon hop bé tong sau tao hinh c6 do déo tét,
kha ning thi cong linh hoat va thoi gian ninh két
kéo dai hon so voi bé tong thong thuong. Khi thay
thé cat vang bang cat den hat min két hop véi tro
bay (chiém 10 + 20% khdi lwong xi mang), cac dic
tinh ctia hon hop bé tong c6 su bién d6i 1o rét.
Diédu nay duoc ly giai boi cat den chira nhiéu hat
min va bui, lam tang kha nang hut nuéc, tor d6 anh
hudng dén do6 déo va do sut cua bé tong. Nguoc
lai, tro bay c6 cdu triic hat min hinh ciu gitp giam
hién tugng hut nudc, gop ph?m cai thién do sut va
tang tinh linh dong cho hdn hop [3, 4].

Chinh vi vay, khi dong thoi sir dung cat den va
tro bay trong thanh phan cap phdi, can tinh toan va
diéu chinh hop ly luong nudc tron va phu gia siéu
déo nhim dat duoc tinh cong tac 6n dinh va do sut
phu hop yéu céu.

Két qua thi nghiém da dugc trinh bay chi tiét
trén Bang 9.



Bang 9: Tinh chit ciia hdn hop bé tong
khi nhao tron

| KLTT ciia hon
Do sut trung binh ciia hon | hgp bé tong sau
hgp bé tong (cm) khi nhao tron
3
Mic (kg/m”)
STT| bé
. Ngay ~ [Sau 60| .
tong | gy t)(" phut t)(‘) b léch
. | léch . | léch el 2
khi * 2 | khi 2 | Gidatri | chuan
. |chuan . |chuan
nhao (%) nhao (%) (%)
tron *> | trén °
1 [M200| 14,0 | 2,5 | 12,5 | 4,0 | 2402 5,5
2 |M250| 15,5 | 3,5 | 145 | 42 | 2414 4,8
3 [M300| 16,5 | 3,0 | 16,0 | 3,5 2417 5,0
4 |M350| 17,0 | 2,8 | 16,0 | 3,5 2420 6,0
5 [M400| 21,0 | 3,0 | 18,5 | 4,0 | 2428 5,5

3.2. Tinh chét hén hop bé tong sir dung cat den hat
min va tro bay nhiét dién & trang thai cimg rin

Thi nghiém xac dinh cuong do chiu nén cia bé
tong dugc tién hanh trén cdc mau hinh lap phuong
kich thuéc 150 x 150 x 150 mm. Qua trinh ldy méu,
duc miu va bao dudng bé tong cho cac méc thiét ké
tr M200 dén M400 duge thuc hién tuan thu theo
quy dinh trong tiéu chuin Viét Nam hién hanh.

Cuong do nén cua bé tong dugc danh gia tai
c4c thoi diém thi nghiém 1a 1 ngay, 3 ngay, 7 ngay,
14 ngay va 28 ngay tudi. Vi mdi cp phdi tuong
ng mdi méc bé tong, thi nghiém duoc thyc hién
trén mdi tudi thi nghiém gdm 6 vién miu, dam bao
tinh dai dién va do tin cdy cua két qua. Qua trinh
nén dugc thuc hién bé“mg thiét bi chuyén dung tai
Cong ty Bé tong Thing Long Mé Kong. Két qua
thi nghiém dugc trinh bay trong Bang 10.

Bang 10: Gia tri khéi hrgng thé tich va cuwong
d nén trung binh cia bé tong

Gia tri cwong do nén (MPa) Kh(‘)i lwgng

. ciia bé tong ¢ cac tuoi the tich

Miec ia be ton

STT| bé cua be fong
tong| 1 | 3|7 14 28 0 tuoi
ngly [ngy|ngdy| ngay | ngay | 28nsdy

(kg/m”)
1 [M200| 6,8 |14,0(20,8| 254 | 286 | 2390
2 [M250| 7,7 |15,8(25,0| 29,0 | 324 | 2402
3 [M300| 9,3 19,0/29,8| 358 | 40,0 | 2409
4 [M350| 10,5 |21,4(34,0| 40,0 | 452 | 2415
5 |M400| 12,0 |24,9[36,8| 458 | 51,8 | 2420

Dua trén két qua cudng d6 nén trung binh cua
6 miu thir nghiém cho mdi méc bé tong, két qua
cho thay cuong do nén tai tudi 28 ngay vuot tur
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1,29 + 1,43 1an so v6i gia tri mac thiét ké ban dau.
Diéu nay khing dinh ring bé tong sir dung cat den
hat min c6 kha nang phat trién cuong do tot, dam
bao tinh 6n dinh va cuong do nén cao cua san
pham sau khi dong két va rin chic.

Dic biét, vé toe do phat trién cuong do, bé tong
st dung cat den cho théy cuong do nén tai cac do
tudi 1 ngay, 3 ngay, 7 ngay va 14 ngay lan luot dat
khoang 23,4%, 48,1%; 48,1%; 74,1% va 88,9% so
v6i cuong do tai 28 ngay. Toc do phat trién cuong
dd6 nay tuong dwong véi cac loai bé tong truyén
thong sir dung cat vang tiéu chuan, nhu da dugc xac
nhén trong cac nghién ctu trude day [4, 5, 6, 7].
Diéu nay chimg to kha ning thay thé cat vang bang
cat den khong chi kha thi vé mat k¥ thudt ma con co
thé duy tri chit luong bé tong ¢ mirc do cao.

3.3. Panh gia hiéu qua kinh té

Trong gi6i han cua nghién ctu nay, cdc mac bé
tong tir M200 dén M400 c6 thanh phin nguyén vat
lidu sir dung 1a giéng nhau, nhung thanh phin cdt
lidu nho c6 st thay di tir cat vang hat thd sang cat
den hat min.

Tir don gia cua cac nguyén vat lidu thuc té tai
thang 4/2025 do Cong ty Bé tong Thang Long Mé
Kong (DPong Anh - Ha Noi) cho thiy ring, mdi
khéi bé tong thuong pham co gia thanh giao dong
tir 950.000 ddng/m® dén 1.125.000 ddng/m’. Sau
khi nghién ctru va tinh toan gia thanh cua cac mau
bé tong sir dung cat den Séng Hong va tro bay
nhiét dién Pha Lai thay thé cat vang va mot phan xi
mang trong ché tao bé tong thuong phim cho thiy
san phdm bé tong trong nghién ciru nay di giam
dugc tir 23 + 42% so v6i gia san pham bé tong sir
dung cat vang trén thi truong hi¢n nay (xem trong
Bang 11).

Bang 11: So sanh gia cac sin phAm bé tong
thuwong phiam sir dung cat vang hat tho va
cat den hat min

Don gia sian Rhém bé tong »

thuong pham (Pong) Gia
M P thanh

STT|, Vac ON | Vi bé tong | V6i bé tong sir| gz
bétong| Vi | gy dyng cat | dung cat den dwge

vang hat min va giam

hat tho" tro bay

1 M200 | m’ 950.000 667.442 42%

2 | M250 | m’ 985.000 766.683 28%

Béo gia mdt sb méc bé tong thuong phdm do Céng ty Bé
tong Thang Long Mé Kong (Pong Anh - Ha N¢i) cung cap
ngay 25/04/2025.
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Don gia san Rhé‘im bé tong »

thuwong pham (Pong) Gia
M D thanh

STT|, a¢ 0N | v§ibé tong | Voi bé tong sir| g3
bétong| vi | dung cat | dung catden | dwgc
vang . hatmin va | giam

hat tho tro bay

3 | M300 ’ 1.020.000 781.352 31%
4 | M350 | m® 1.055.000 825.078 28%
5 | M400 ? 1.125.000 917.592 23%

Dua vao két qua so sanh trong Bang 11 da
khang dinh tiém ning tmg dung cat den va tro bay
trong san xuit bé tong thuong pham tai Cong ty Bé
tong Thang Long Mé Kong vai hiéu qua kinh té
vuot troi so v6i nhiéu tram tron bé tong hién co
trén thi truong. Viéc thay thé mot phan xi ming
bang tro bay khong chi gitip giam chi phi nguyén
vat liéu ma con gép phan giam phat thai khi nha
kinh, bao vé méi trudng va thuc day viée sir dung
tai nguyén theo hudng tiét kiém va bén viing. Pay
1a giai phap phu hop voi xu hudng phat trién kinh
té xanh va bao vé tai nguyén thién nhién trong giai
doan hién nay.

4. KET LUAN

Tir nhitng két qua thyc nghiém tai phong thi
nghiém cia Cong ty Bé tong Thang Long Mé
Kong da rat ra mot s6 két luan nhu sau:

+ Str dung cat den hat min song Hong c6 md
dun d6 16n Mg = 1,69 két hop véi tro bay nhiét
dién Pha Lai ¢6 thé ché tao duogc cac san phém bé
tong thwong phdm v&i mac tir M200 dén M400
trong diéu kién cac loai vat liéu thuc té duoc su
dung cua Cong ty Bé tong Thang Long Mé Kong.

+ Hon hop bé tong thwong pham sau khi nhao
tron co tinh cong tac tbt, d6 déo cao, do sut ngay sau
khi nhao tron dao dong tir 14,0 ~ 21,0 cm va tn that
do syt sau 60 phat nhao tron khoang 5 + 10%.
Nhung, do cat den hat min va tro bay nhiét dién co
ham luwong hat min 16n, ty dién bé mat cao, luong
can nude nhiéu hon so véi cat vang hat thd. Do d9,
cac san pham bé tong thuong pham trong truong
hop nay can phai didu chinh lugng nudc nhao trén
va lugng phu gia siéu déo phi hop dé dat dugc do
sut cia hdn hop theo yéu ciu thyuc té ciia nha may.

+ Cudng do nén cua cadc mac bé tong tur M200
dén M400 & tudi 28 ngay dao dong tir 28,6 + 51,8
MPa vuot khoang 1,29 + 1,43 1an méc thiét ké ban
dau. Pidu nay cho thiy san phdm bé tong sir dung
cat den sau khi dong két va rin chic cuong do nén
cao, dam bao mac bé tong ban dau dit ra.
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+ Trong pham vi nghién ctru, bé tong thuong
pham st dung cat den c6 toc do phat trién cuong
do tuong duong vdi bé tong xi mang st dung cat
vang tiéu chudn. Gia tri cuong do nén trung binh &
cac tubi 1 ngay, 3 ngay, 7 ngay va 14 ngay déu dat
khoang 23,4%, 48,1%; 48,1%; 74,1% va 88,9% so
v6i cuong do nén & tudi 28 ngay.

+ San pham bé téng thuong phdm voi mac tir
M200 dén M400 sir dung cat den séng Hong va
25 + 40% tro bay nhiét dién Pha Lai thay thé cat
vang va xi mang trong thanh phan san pham bé
tong thuong pham co gia thanh thdp hon tir 23%
dén 42% so véi bé tong sir dung cat vang trén thi
truong hién nay phu hop dé sir dung trong cac
cong trinh xay dung dan dung va cong nghiép.

+ Trong bdi canh ngudn tai nguyén thién nhién
ngay cang suy giam va ap luc bao vé mdi truong
ngay mot gia tang, viéc su dung cat den va tro bay
dé san xuat bé tong thuong phdm di mo ra mot
huéng di moi vira dam bao hiéu qua kinh té, vira
g6p phan hién thuc hoa cac cam két qudc gia vé
phat trién bén viing. Day khong chi 1a giai phap ky
thuat, ma con la budce chuyén quan trong trong tu
duy st dung vat liéu xdy dung theo hudng than
thién v&i moi truong, phu hop voi dinh hudng xay
dung nén kinh t& “xanh” va tng pho véi bién dbi
khi hau tai Viét Nam.
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