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TOM TAT

Khao sat mirc do tac dong cua ham lwong mun dira thay thé cat trong viéc san xudt gach
khéng nung, dén gid tri chiu lc nén (Rn) va chiu e uén (Ru) ciia cdc t6 mau gach dwge diic
va bao dudng trong thoi gian 7 ngay, 14 ngay va 28 ngay tudi. Néi dung thé hién cdc két qua
thi nghiém sir dung mun diva trong thanh phan phéi liéu, véi cdc thanh phan thay thé mun
dira lan lwot la: 5%, 10%, 15%, 20%, 30%, 35%, 40%, 45%, 50%. Nghién ciru so sanh ty 1¢
tdc dong ciia mun diva dén gid tri kha nang chiu liec nén (Rn) va chiu lec uén (Ru) cia gach
khéong nung. Két qua nghién ciru cua bai bao la co s6 ban dau, dé tiép tuc mo rong huwong
nghién ciru moi vé viéc ng dung hiéu qud nguon mun dira triv rong 1om tai Bén Tre, va khu
viee ldn cn trong san xudt gach khéng nung.

Tir khéa: Mun dira Bén Tre; Gach bé tong, Bé tong cot liéu mun dira; Hom lwong mun dia;
Mun dira thay thé cat trong gach khong nung.

ABSTRACT

Investigate the impact of coco peat content to replace sand in the production of unburned
bricks on the compressive force (Rn) and bending force (Ru) values of brick samples molded
and cured during the period. 7 days, 14 days and 28 days of age. The content shows the
results of experiments using coco peat in the ingredients, with the ingredients replacing coco
peat respectively: 5%, 10%, 15%, 20%, 30%, 35%, 40 %, 45%, 50%. Research comparing
the impact rate of coco peat on the value of compressive force (Rn) and bending force (Ru) of
unfired bricks. The research results of the article are the initial basis to continue expanding
new research directions on the effective application of large reserves of coco peat in Ben Tre
and neighboring areas in the production of unfired bricks.

Keywords: Ben Tre coco peat; Concrete bricks;, Coconut peat aggregate concrete; Coconut
peat content; Coco peat replaces sand in unfired bricks.

1. GIOI THIEU cho xdy dung s& vuot trén 40 ty vién, mot sb

Gach xay la vat li€u quan trong trong lugng rat 16n [1].

viéc xdy dung cong trinh. Vi nhu ciu sir Diéu d6 cho thiy dé san xuit mot luong
dung gach xiy hién nay, hang nam theo gach nung 16n nhu thé, mdi nim khoang trén
théng ké ciia Bo Xay Dung trén ca nuéc nhu 600 tridu m?, tuong tng véi 30.000 — 35.000
cau st dung tir trén 23 ty vién gach nung, hecta dét canh tac dugc khai thac dé san xuat
va du kién dén nam 2025 luong gach cin gach, tuwong duong khoang 2500 hecta dit
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canh tac bi mét, vi nam 2020 ghi nhan mét
3150 hecta dat [1]. Ngoai ra, qué trinh san
xuat gach nung phai tén mot lugng 16n nhién
liéu d6t nhu: than, cui, dic biét 1a than da. Qua
trinh nung gach giy ra tac dong tiéu cuc dén
moi truong va suc khde con nguoi va con lam
giam nang sudt cla cdy trong va vat nudi [2].

V6i nhitng van dé vira dé cap trén, gach
dat sét nung xdy dung hién dang 13 mot diém
yéu quan trong trong nganh xdy dung & nudc
ta hién nay. Nam 2010, Thu tuéng Chinh phu
d3 ban hanh quyét dinh quy dinh cu thé vé
viéc phat trién san xuét va st dung vat li¢u
xdy gach khong nung thay thé gach dat sét
nung, dat ty 1€ tr 20% - 25% vao nam 2015 va
tur 30% - 40% vao nam 2020 [3].

- Nam 2012, Thu tuéng Chinh phu tiép
tuc chi dao viéc déy manh st dung vat li¢u xay
khong nung trong cac cong trinh xdy dung,
giam thiéu viéc sir dung gach dat sét nung [4].

- Nam 2017, Bd Xay Duyng da ban hanh
quy dinh 16 trinh v& viéc ap dung ddi véi tat ca
hoat dong san xuat va nhap khau vat liéu xay
khong nung, hoat dong xay dung cong trinh
va cac co quan quan 1y nha nude vé xay dung,
su dung vat liéu khong nung [5].

Véi ly do néu trén, trong thoi gia gan day,
nhiéu san pham gach xdy dung khong nung
da ra doi, cac loai gach nay dugc san xuat dap
g t6t cac tiéu chi vé k¥ thuat, két ciu, moi
tru:ong, va phuo’ng phép thi cong. Nguyén heu
dé san xuét gach xy khong nung goém gbm
cat va xi mang, kem theo mot s6 phu gia nhu
xi than nhiét dién, phé thai cong nghlep, nong
nghiép, mat d4, cat den, va mot s6 chat két
dinh khac.

Trén thuc té, da c6 nhiéu y tudng cua
mot sb tac gia lién quan dén viéc nghién ciru
mg dung vat liéu thay thé trong thanh phan
cia gach khong nung da duoc coéng bd, cu
thé nhu sau:

- V. Priyadarshini, T. Felixkala, R.A.B.
Depaa, A. Hemamalinie, J. Francis Xavier, K.
Surendra Babu A.J. Jeya Arthi; “Experimental
investigation on properties of coir pith
and its influence as partial replacement of
fine aggregate in concrete”; Proceedings
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inteRnational —Conference on Materials
Science Engineering 2020. Bai viét mo ta
phuong phap ap dung dé thay thé ¢t liéu min
bé tong nganh xay dung bing 15i xo dira dé
xudt cau kién bé tong trong cong trinh xdy
dung [6].

- Dwi KuRniati; “Maximum Utilization
of Cocopeat Waste as a Substitute Material
for Fine Aggregates On Paving Blocks Was
Engineered”; Civilla: JuRnal Teknik Sipil
Universitas Islam Lamongan Volume 07
Number 1 Year 2022. Noi dung bai viét trén
dé cap dén viéc sir dung chét thai nong nghiép
(mun dira) d3 qua qué trinh xtr ly thanh hén
hop nguyén lidu san xuét gach lat duong [7].

- Truong Van Yén, “Nghién cuu sw dung
mun dira & tinh Bén Tre dé san xudt gach
khong nung”. Luan Van Thac si - Truong Pai
hoc Bach khoa Pa Nang, (2018). Nghién ciru
dugc thyc hién trong pham vi st dung mun
dira 1am chat don trong thanh phan cap phoi
dé san xudt gach xdy, thay thé cat cdt lidu san
xuét gach, chua thé hién o6 mirc dd anh huong
cua ham lugng mun dura dén gia tri cuong do
chiu lyc cua gach [8].

- Khuong Vin Huan, “Mot sd tinh chét
ctia bé tong c6 cbt trdu”. Tap chi khoa hoc va
cong nghé thity loi s6 63 — (2020). Noi dung
bai viét dua ra hudng nghién ctru stir dung vo
trau dé thay thé cat trong thanh phan cua bé
tong, va mot s6 tinh chét lién quan [9].

- Luong Huynh Vu Thanh, cung nhom
nghién ctru; “Cai tién bé tong tham co cdt
liéu tir v 0, tro trdu va mun dira”. ISSN
1859-1531 - Tap chi khoa hoc va cong nghé
- Pai Hoc Pa Néang, VOL. 18, NO. 5.1, 2020.
Nghién ciru tim ra ty 16 thich hop khi thay thé
vo $0 bai tro trAu, mun dira va xi - mang san
xudt gach via hé [10].

Tét ca céc nghién cuu trén da thyc hién
thanh cong, moi nghién ctru c6 y nghia khoa
hoc va thyc tién riéng. Tuy nhién, cac nghién
ctru déu trén ¢6 mot diém han ché chung la chi
dung lai ¢ viéc tim ra cép phéi mau hoic mot
s6 tinh chat ndo d6 ma chua danh gia dugc ty
1¢ anh huong cta thanh phan ¢t liéu dua vao
thay thé.
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V61 nhitng thong tin hién cé va nhitng co
so ly thuyét thu thap duge. Muc tiéu nghién
cliru dat ra cua bai viét nay la: S€ thyc hién
véi mau gach khong nung c6 kich thudc
(50x100x200)mm dugc duc véi lugng mun
dira thay thé cat 1an luot 1a: 5%, 10%, 15%,
20%, 30%, 35%, 40%, 45%, 50%.

Khao sat mac do tac dong cuia ham lugng
mun dira khi thay thé cat trong viéc san xuat
gach khong nung, dén gia tri chiu luc nén (Rn)
va udn (Ru) ctia cic mau gach & d6 tudi 7, 14
va 28 ngay.

2. PHUONG PHAP NGHIEN CUU

Tir nhing v tuong da duoc cong bd, tac
gia da tan dung nguén mun dira tai tinh Bén
Tre, tinh toan xac dinh vat liéu thanh phr:fln cho
ting t6 mau theo thiét ké cip phdi chudn.

Dua vao cip phdi dd duogc tinh toan cua
mau chuan trén, tién hanh tinh toan lugng
mun dura thay thé cat theo ty 1€ yéu cau.

Thuc hién cong tic dic mau va bao dudng
mAu, tién hanh quy trinh dudng ho va nén mau
tai Trung tdm thi nghiém — Truong Pai hoc
Xay Dung Mién Tay.

a- Doi twong nghién ciu

Nghién ctru tdc dong ctia mun dura thay
thé cat trong hon hgp cot liéu thanh phan cta
gach xdy dén kha nang chiu lyc cua gach.

b- Pham vi nghién curu

Xéc dinh dac trung co hoc cua mau gach
khi st dung mun dira ¢ tinh Bén Tre trong
thanh phan cp phdi dé san xuat theo co ché
dong ran ty nhién.

Nghién ciru 1i thuyét: Tim hiéu mot sb
tinh chat cia vat liéu mun dura, qua céc bai
danh gia va bao co ndi dung nghién cuu lién
quan dén ndi dung tac gia dang dé cap.

Nghién ctru, phan tich thuc nghiém:

Tinh toan vat liéu thanh phan bé tong co
s& ¢d cép do bén B15, gia dinh thanh phﬁn
mun dira thé cat dua trén nhitng nghién ctru
truge theo ty 18 tang dan tir 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45% va 50%.

Thuc hién cong tac diuc mau, bao dudng
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va kiém tra kha nang chiu nén va udn cuia cac
mau gach da san xuat.

Téng hop va phén tich két qua thi nghiém
dua ra két luan, tao biéu dd vé su thay ddi cua
gia tri cuong do chiu nén (Rn) va cuong do
chiu uén (Ru) ctia mau gach khi sir dung mun
dura thay thé cho cat, duoc nén & tudi 7, 14 va
28 ngay.

2.1. Vit liéu swr dung.

Vit lidu dung dé thyc hién thi nghiém la:
cat vang va Mun dura, d4 mi, xi mang, nudc,
tat ca duoc lua chon dua trén quy dinh va phai
dat cac yéu cau vé cudng do theo tiéu chuin
hién hanh.

a) Cat vang

- Cat dung cho bé téng cin dap tng cac
yéu c?lu ¢6 chi s6 mé dun M o trong khoang tir
0,7 dén 1,0 dugc str dung cho viéc san xuat bé
tong & cAp do bén thap hon B15. Chi sé mo
dun tr 1,0 dén 2,0 ¢6 thé duoc su dung dé san
xuit bé tong tir cap do B15 dén B25. Chi sb
md dun tir 2,0 dén 3,3 ¢6 thé su dung dé san
xudt bé tong & moi cap do [11].

- Cat st dung phai sach, khong 1an tap
chat hiru co, cac hop chat gay dn mon, khong
bi nhiém man ... [11].

- Cét dugc sang dé loai bo tap chét va thuc
hién thi nghiém x4c dinh thanh phén hat, phuc
vu cho viéc tinh toan cép phdi.

- Modul d6 1én cua cat sau tinh toan:
MdI=1,5.

- Khdi lugng riéng: 2,6 g/cm’.

- Do Am: 1%.

1 s ’*, AR
Vat liéu cat diing thi nghiém.

Hinh 1.
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b) Pa mi

- P4 duoc tién hanh thi nghiém xéac dinh
thanh phan hat, phuc vu cho viéc tinh toan
cap phoi.

- Pa mi, c6 khdi lugng riéng 2,7g/cm?,
khéi lwong thé tich 1,55g/cm’, d6 4m 1%.

P » el

Hinh 2. Vit liéu da mi dung thi nghiém.
¢) Mun dira

- Mun dura 1a mét loai phu phém thu duoc
khi thuc hién danh toi vo dira dé thu hoach so
dura. Sau khi xo dira duoc tach ra, mun dua
chiém ty 1& 70% trong thanh phan xo dira.

- Mun dtra sau khi dugc xtr ly duoc coi la
mot ngudn nguyén tét cho cdy trong, co tic
dung kich thich sy phat trién cua ré cay.

Nghién ciru ¢6 thé tién hanh lién hé véi
céc dia diém nhu xudng san xuat dé thu mua
mun dira, va sau d6 thuc hién qua trinh san va
tap hop mun dura tai dia diém vé sinh.

Mun dura sé dugc vé sinh va phoi kho tai
phong thi nghi¢m cua Truong Pai hoc Xay
dung Mién Tay, duoc sip xép va bao quan & vi
tri an toan va kho rao dé chd ngay thi nghiém.
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d) Xi mang

Str dung xi mang Pooclang PC40 c6 d§ min
va céac thanh phan chi tiéu co ly phai phu hop
véi yéu cau, khoi lugng riéng 3,1g/cm? [12].

e) Nuoc

Nuédc phai 1a nudc sach khong 1an tap
chat gdy anh huong dén qua trinh dong két
cua bé tong va vira, gay giam dg bén cua két
cau trong qua trinh su dung [13].

2.2. Chuén bi cot liéu, vita bé tong

- Vat lidu thanh phan nhur cét, da, xi mang,
mun dira déu dugc ldy tir cing mot ngudn
cung cip, di qua kiém tra va dap tmg yéu cau
chat lugng cho cong tac thi nghiém dtic mau.

- D6i v6i mun dira khi da dugc loai bo chat
chat va mudi, can phai u v6i ndm Trichoderma.
Tron déu mun dira dé tao do toi xdp rodi day
kin thung 0, sau 3 ngay dao déu muyn dira mot
lan, sau 7 1an tron, muyn dira chuyén sang mau
nau den, mun dura da dugc xu ly xong.

- Nude dung trong cong tac thi nghiém
duoc lay tor nguon nudc sach sinh hoat cua
thanh pho Vinh Long.

- Vat liéu cat su dung cat vang, da mi
duoc tudi rora vé sinh sach chat ban.

- MAu thi nghiém duoc duc va bao dudng
ding quy dinh. Véi kich thudc vién gach
50x100x200mm, duoc dic biang phuong phap
d6ng ran ty nhién.

- Vita bé tong dugc tron va kiém tra do sut
theo dung quy dinh, trude khi dic mau gach.

Vat liéu cho 1m? bé tong stir dung xi mang
PCB 40 véi cdp bén B15 (mac 200); do sut tir
2 dén 4 cm; d4 c6 kich thude tdi da 1a 10 mm
duoc thé hién theo bang sau day.

Bang 1: Dinh mtrc vat liéu cho 1m? bé tong
su dung xi mang PCB 40 [14].

Khoi lwong vat liéu 100% cat
Trong 12 lit
bé tong
Sau khi diéu
chinh do am

202.5 | N 243

1 2

Trong 1m?* (1000 lit) bé tong

Sau khi dicu
chinh do am

Trude khi diéu
chinh d6 am
N (lit)| 220 | N
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Khoi lwgng vit liéu 100% cat
X (kg)|365.81 | X, [365.81 | X, | 4.39
D (kg)|1186.22| D, |1198.08| D, | 14.38
C (kg)| 546.03 | C, |551.49| C, | 6.62

Dua vao khdi luong tinh toan cap phéi co
ban, ta tién hanh gia dinh thanh phan mun dira
thay thé c6t liéu cat dya trén nhitng nghién ctru
trude theo ty 1é ting dan tir 5%, 10%, 15%,
20%, 30%, 35%, 40%, 45% va 50%. Két qua
tinh toan vat liéu thay thé cu thé ¢ bang sau.

Bang 2 : Vit liéu thanh phan cho mau lap
phuong ty 1€ 5% mun dura

Khdi lwong vt liéu 5% mun dira

Trong 1m? (1000 lit) bé tong Trgrélfalnzg lit
Trudce khi l}iéu Sau khi hi7€3u Sau khi hi7€3u
chinh do0 am | chinh d6 am | chinh d6 am
N dit) | 220 | N, [202.5| N, | 243
X (kg) |365.8| X, |365.8| X, | 439
P (kg) |1186.2] D, |1198.1| D, | 1438
C(kg) |518.7| C, |5239]| C, | 629
MD(kg)| 27.3 | MD | 27.6 |MD,| 033

Tuong tu ta tinh todn cap phdi thay thé
cho céc ty I¢ con lai cua to mau 12 lit bé tong
ket qua tinh toan thé hi¢n ¢ sau:

Bang 3 : Vit liéu thanh phan cho mau lap
phuong véi 2 thanh phan cat va mun dira

% thay thé | Cat (Kg) | Mun dira (Kg)
5 6,29 0,33
10 5,96 0,66
15 5,63 0,99
20 53 1,32
25 4,96 1,66
30 4,63 1,99
35 43 2,32
40 3,97 2,65
45 3,64 2,98
50 3,31 3,31
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- Sau khi hoan thanh viéc tinh toan cip
phdi, nhém tac gia tién hanh thuc hién qua
trinh dic cac mau vién gach c6 kich thuéc
50x100x200mm dé tién hanh thi nghiém nén
va ubn mau. Qua do6, so sanh vdi tiéu chuin
hién hanh.

- P6i voi mau: dung phuong phap tron
ddng thoi thay thé cat thanh mun dira theo
ting t6 mau tuong ung véi ty 18 5%, 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%., 50%.

2.3. Thi cong diic mau.

- Mau dung dé thi nghiém duoc nhém tac
gia duc truc tiép tai Trung tim Thi nghiém Xay
dung, truong Dai hoc Xay dung Mién Tay.

- Kiém tra khudn duc dé dam bao do viing
chic, kin dao, khong thim nudc, khong tuong
tac voi xi mang, sach s¢. Bé mit bén trong cua
khuén can phéng min, va phai dugc phi mdt
16p mong chét chong dinh.

| S—

Hinh 4: Cong tac chudn bi vat liéu va kiém
tra do sut bé tong diic mau.

- Mau duc duoc dé trong 24 gid, thao
khuoén va ngdm nudc bao dudng mau theo
thoi gian 7, 14 va 28 ngay. Trudc khi tién hanh
nén, mau duoc vét ra khoang 2 ngay trudc.
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S6 lwong mau duc cua timg to to mau thé
hién theo bang sau.
Bang 4: S6 luong mau 5x10x20 (cm) can
dung cho thi nghiém (Vién)

Mun | Mau | Mau | Mau | Mau
dora | nén | nén | udn | udn Miu Tong
thay | 14 | 28 | 14 | 28 mau
£ \ \ \ \ luu ,
thé |ngay |ngady | ngay | ngay dac
(%) | tudi | tudi | tudi | tuodi
coso| 3 3 3 3 1
5 3 3 3 3 1
10 | 3 3 3 3 1
15 3 3 3 3 1
20 | 3 3 3 3 1
25 3 3 3 3 1 143
30 | 3 3 3 3 1
35 3 3 3 3 1
40 | 3 3 3 3 1
45 3 3 3 3 1
50 | 3 3 3 3 1

2.4. Qua trinh kiém tra va thir mau
a) Qua trinh kiém tra mau chiu nén.

- Sau khi dic va bao dudng mau theo
dung quy trinh, kiém tra lai kich thudc tiét
dién mau. Kich thudc mdi chiéu cua tiét dién
dugc tinh bang trung binh cong ciia hai duong
trung binh trén hai mat ddi dién.

- Xéc dinh tai trong pha hoai mau: Dat bé
mit chiu nén ctia mau ¢ trung tdm dudi cia
thiét bi, van hanh may nén miu vdi vén tde
khong d6i cho dén khi mau bi pha v&. Luc tdi
da dat dugc trong qua trinh nay s¢€ 1a gia tri tai
trong pha hoai mau.

- Gia tri cuong dg chiu nén (Rn) cuia ting
vién mau thir don 1¢, dugc tinh bang don vi
MPa theo cong thirc (1) [15].

R=—— (1)
Trong do:
P_ :Luc nén khi mau bi pha hiy (N);

S : Gid tri trung binh cdng dién tich hai mat
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chiu nén (ké ca dién tich phan 15 rdng) (mm>);

K : hé sb hinh dang phu thudc kich thude
mau thir.

- Két qua thi nghiém dugc tinh bing gia
tri trung binh ctia ba mau thir riéng 1€, 1am tron
chinh xac dén 0,1 MPa. Két qua duoc xem la
dap tmng yéu cau khi dat chuan quy dinh.

N i | -

Hinh 6. Céng tdc thi nghiém nén mau gach.
b) Qud trinh kiém tra mau chiu uén.

- Cac mau thtr dugc danh sb theo tht tu
twong ung ca cho tirng mau thu va ca té mau.

- Dién tich chiu luc cua mau duoc do
chinh x4c dén 1 mm, cac cip canh song song
trén hai mat chiu udn, xac dinh dién tich cua
mdi mat roi tinh trung binh $b hoc cua hai mét
d6 dé c6 dién tich chiu luc ctia mau.

Hinh 7. Cong tac chuan bj mau uon

- X4c dinh tai trong ph4 hoai mau: Chon
thang Iyc phu hgp. Bat mau chiu uoén vao vi tri
thi nghiém uon mau nhu so do hinh 8.

Luc tbi da dat dugc trong qua trinh nay s&
la gia tri tai trong phé hoai mau.
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Hinh 8: So do thir cueong dé uon

- Cuong d6 ubn timg mau thir (Ru), tinh
bang MPa, theo cong thirc s6 (2):
3XPXL
Ry = 2xbxh2

2
Trong do:

P 14 tai trong pha hiy mau, (N);

L 1a khoang céch giira hai gbi dudi (mm);
b 14 chiéu rong mau thtr (mm);

h 14 chiéu cao mau thir (mm).

- Két qua 1a gia trj trung binh cong két qua
cua 3 mau thir, chinh xac dén 0,1 MPa.

Hinh 9. Cong tdc thi nghiém uén mau gach.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru

Sau khi mau gach dugc thuc hién thi
nghiém, dya trén két qua thu dugc, ching ta
thuc hién danh gia ty 1€ kha ning chiu nén
(Rn) va chiu udn (Ru) ctia cac t6 mau gach, véi
ting cap phdi ty 16 mun dira thay thé cat trong
bé tong so v6i mau dugc dic bang bé téng co
s& & cac thoi diém tudi 7, 14 va 28 ngay.

Dua trén két qua thu duoc, tién hanh 1ap
biéu do danh gia mdi sy twong quan gitra gia
tri cuong do chiu nén (Rn) va cuong do chiu
udn (Ru) ctia mau gach.
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Viéc danh gia nay tuan theo cac quy dinh
vé sd hiéu mac gach theo tiéu chuin TCVN
6477: 2016 va TCVN 1451:1998 nhu sau:

Béang 5: Gia tri cuong do chiu nén, udn
theo tiéu chuan quy dinh [15].

Cuong dd udn
(MPa)

Nho
nhét cho
1 miu

1,7(17)
1.4 (14)
1,2 (12)
1,1(11)
0,9 (9)
0,8 (8)

Cuong do nén
(MPa)

Nhé nhét
cho 1
mau

15 (150)
12,5 (125)
10 (100)
7,5 (75)
5(50)
3,5 (35)

Mac

gach Trung

binh to
mau
20 (200)
15 (150)
12,5 (125)
10 (100)
7,5 (75)
5(50)

T¥ung
binl~1 to
mau
3.4 (34)
2,8 (28)
2,5(25)
2,2 (22)
1,8 (18)
1,6 (16)

M200
M150
M125
M100
M75
M350

Duya trén két qua thi nghiém mau gach
bé tong co s& va mau gach c6 cac thanh phan
thay thé myn dira quy doi ¢ tudi 28 ngay, cac
gia tri tong hop thu duoc nhu sau:

Béng 6. Cuong do chiu nén, un ctia mau
gach so vo1 TCVN 6477 :2016 va TCVN

1451 :1998
Mau TCVN Mau TCVN
M}m nén | 6477:2016 | won | 1451:1998
dua | e 28
thay ° Trung ‘ Trung
thé | DedY Mic | binh |DgdY | Méc | binh
(Mpa) (MPa)|(Mpa) (MPa)
Cos6(20,13[M200| 20 [5,302{M200| 34
5 [17,73|M150| 15 [4,554|M200| 3.4
10 16 |MI50| 15 |4,114\M200| 3,4
15 [14,23 | M125]| 12,5 (3,597|M200| 3.4
20 | 12,2 (M100| 10 |3,245|M150| 2,8
25 10,07 |M100| 10 (2,838 M150| 2,8
30 | 7,8 | M75 | 7,5 |2,365|M100| 2,8
35 (5,33 | M50 | 5,0 [1,925| M75| 1,8
40 | 3,23 1,309
45 | 1,77 0,759
50 | 14 0,495
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Dua trén hudng dan cia TCVN 6477:2016
vé cac yéu cau ky thudt d6i v6i sb hidu mac
gach, co thé két luan véi ty 18 mun dira tir 5%
dén 35%, loai gach san xuét ra s& dap tng
duoc cac yéu cau vé sd hiéu mac, tuong tng
v6i mac gach tir 50 dén 150 theo tiéu chuan.

Két qua thi nghiém cho thdy cuong do
chiu uén cua gach voi ty 18 muyn dira tir 5%
dén 35% twong ung v6i mac gach tir méac 75
dén mac 200.

Dua trén céc gia tri cuong do dat duoc, co
thé 1ap so d6 biéu dién mirc d6 anh huong cta
kha ning chiu nén ctia mau & cac do tudi 7, 14
va 28 ngay so véi ham lugng mun dura theo
thoi gian nhu sau:

’-0— Rn7 (Mpa) 8= Rn 14 (Mpa) - Rn28 (Mpﬂ)‘

Ty Ié mun dira thay thé cat

Coso 5% 10% 1%  20% 2%  30% 3%  40% 4% 50%

Hinh 10: Biéu dé so sdnh cueong dé nén mau 7
ngay tuoi, 14 ngay tuéi va 28 ngay tuéi

Tuong tu ddi véi cuong do chiu udn, ¢
thé xdy dung so d0 biéu dién mic d6 anh
huong cta cuong do chiu nén clia mau & cac
d6 tudi 7, 14 va 28 ngay so véi ham lugng
mun dtra theo thoi gian nhu sau:

| =+~ Ru7 (Mpa) 8- Ru 14 (Mpa) =~ Ru28 (Mpa)|

5,302
4,554

Coss 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Hinh 11: Biéu do so sanh cwong do uon mau 7
ngay tuéi, 14 ngay tuéi va 28 ngay tudi

3.2. Thao lugn

Tir biéu dd danh gia muc do anh hudng
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cua cuong do cac t6 mau dat yéu cau s hiéu
mac gach theo tiéu chuan, cho thiy khi ty 1&
mun dura tdng, gia tri cuong do chiu nén (Rn)
va cudng d6 chiu udn (Ru) giam theo mot
quy luat nhat dinh dugc thé hién ¢ bang 7
duoi day:

Béang 7. Bang danh gia muc d§ anh huong
ham lugng mun dira dén do bén nén Rn so
vG1 mau co sé

Mau 7 Mau 14 Mau 28

Miu ngay tudi | ngay tudi ngay tudi
Rn 7 |% anh|Rn 14 |% anh| Rn 28 | % anh
(Mpa)|huong | (Mpa) |hudng | (Mpa) | huong

Coso|14,77 18,47 20,13

5% (13,03| 12% |16,23| 12% [ 17,73 | 12%
10% 11,73 | 21% | 14,7 | 20% | 16 | 21%
15% [10,43| 29% | 13,03| 29% | 14,23 | 29%
20% | 8,93 [ 40% | 11,2 | 39% | 12,2 | 39%
25% | 7.4 | 50% | 9,27 | 50% [10,07| 50%
30% | 5,7 | 61% | 7,17 | 61% | 7,8 | 61%
35% | 3,87 | 74% | 4,87 | 74% | 5,33 | 74%
40% | 2,37 | 84% | 2,97 | 84% | 3,23 | 84%
45% | 1,33 | 91% | 1,67 | 91% | 1,77 | 91%
50% | 1,03193% | 1,3 [ 93% | 1,4 | 93%

Tuong tu dua vao gia tri so sdnh do bén

ubn cho thay tuong tng véi ty 16 mun dira
tang, trong ung gia tri cuong dd Ru giam theo
bang sau:
Béang 8. Bang danh gid muc dg anh
huéng ham luong mun dira dén d6 bén udn
Ru 50 v6i mau co s&

Mau 7
ngay tudi

Mau 14
ngay tudi

Mau 28
ngay tudi

Ru7
(Mpa)

% anh
hudng

Ru 14
(Mpa)

% anh
hudng

Ru 28
(Mpa)

% anh
hudng

Co sé

3,86

4,82

5,302

5%

3,32

14%

4,14

14%

4,554

14%

10%

2,99

23%

3,74

22%

4,114

22%

15%

2,61

32%

3,27

32%

3,597

32%

20%

2,36

39%

2,95

39%

3,245

39%

25%

2,07

46%

2,58

46%

2,838

46%
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Mau 28
ngay tuoi

Mau 14
ngay tuoi

Mau 77
ngay tuoi
Ru 7 |% anh|Ru 14|% anh|Ru 28| % anh
(Mpa)| hudng | (Mpa)| hudng |(Mpa) | hudng
30% | 1,72 | 55% | 2,15 | 55% |2,365| 55%
35% | 1,4 | 64% | 1,75 | 64% |1,925| 64%
40% | 0,95 | 75% | 1,19 | 75% [1,309| 75%
45% | 0,55 | 86% | 0,69 | 86% |0,759| 86%
50% | 0,36 | 91% | 0,45 | 91% |0,495| 91%

Két qua tong hop tir bang 7 va bang 8 cho
thay khi tang ty 1 mun dira thay thé cat, gia tri
d6 bén nén (Rn) va do bén udn (Ru) khong bi
anh huong nhiéu theo thoi gian.

Ty lé phé‘m tram giam cuong do ctia mau &
cac do tudi 7 ngay, 14 ngay va 28 ngay tuong
d6i dong déu trong cling mot to mau.

Két qua so sanh cho thdy khi ting ham
lwvong mun dira thay thé cat trong thanh phan
bé tong san xuét gach khong nung, cudng do
chiu nén va chiu udn cua gach c6 xu hudng
giam dan so vi mau co so thiét ké ban dau
twong tmg voi cp d6 bén B15 (M200).

So v6i quy dinh do bén nén cho phép
theo tiéu chudn TCVN 6477:2016, cac gié tri
nay co su suy giam rd rét khi ham luong mun
dua tang.

Véi mdi cép phdi ty 16 myn dira, gach thu
duogc c6 s6 hiéu mac twong tmg. Cu thé, véi ty
1€ mun dura 35%, gach dat s6 hiéu mac M50,
va do bén nén giam 74% so v&i mau co so.

Theo quy dinh vé& d6 bén udn trong TCVN
1451:1998, cac mau gach voi ty 1€ mun dura tir
5% dén 35% déu twrong ddi dat yéu cau. So véi
mau co s, ty 16 chénh 1éch d6 bén udn 1a 64%.

4. KET LUAN

Theo két qua thi nghiém, cudng do chiu
nén cia cac mau gach véi cac loai cip phdi,
khi dua ham lugng mun dira thay thé cat trong
thanh phan bé tong duc gach, déu thip hon so
véi mau gach co s¢. Mau gach co s¢ dugce san
xuit theo quy trinh dong rin tu nhién va bao
dudng dung quy dinh, dat cip do bén bé tong
B15, twong tng v6i mac gach M200 va tudi
do 28 ngay.
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Vi gid tri cuong do chiu nén theo ti€u
chuan TCVN 6477:2016, cac tb mau gach véi
cac ty 18 ham luong mun dira thay thé tir 5%
dén 35% déu dat mirc s6 hiéu mac gach tuong
g tr M50 dén M150.

Vi dy, cho mau c6 mac M50 véi ty 1& mun
dura tang 35%, ty 1¢ giam cuong dd Rn so véi
mau chuan 1a 74%.

Vi gia tri cuong do chiu nén theo ti€u
chuan TCVN 1451:1998, cac t6 mau gach voi
ty 1¢ ham lwong mun dira thay thé tir 5% dén
35% déu dat mirc sb hiéu mac gach tuong ing
tir M75 dén M200.

Vi du, cho mau c6 mac M75 véi ty 1¢ mun
dura tang 35%, ty 1€ gidm cuong do Ru so voi
mau chuan 13 64%.

NGHIEN CTL AN i ;
CONGMUN DUA T
CATDE u\ x1 ur;( umo\lc. NING L0
A0S0
iy kIl s Gviy
Mic st 6

el B
ién: S0 00X 200

Mde Pl -Diis TSVinlax

e)

NGHIEN CUU AN HUONG HAM LUGNG MUN DUA THAY
1unru\\uunulnnmr\l\u
1A)

e |

g)

Hinh 12. San pham gach khéng nung dwoc san
xudt theo quy trinh déng rén tw nhién ciia bé tong
cot mun dira thay thé cdt: a) Mdu co sé; b) Mdu
5% mun dira; ¢) Mau 10% mun dira; d) Mau
15%; e) Mau 20%, f) Mau 25%, g) Mau 30%; h)
Mau 35% mun dira.
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* Kién nghi

Tac gia xin dé xuét, dé c6 thé dua loai cép
phéi nay vao tmg dung thuc té, dé nghi can c6
nghién ctru thém vé bién phap xir Iy hop chit
mubi thanh phan hiru co khac ctia myn dira.

Trong qua trinh san xuét dai tra, cong doan
gia cong va xir ly mun dira can thuc hién bang
méy chuyén dung dé dam bao loai bo nhiing
tap chat khong can thiét c6 thé anh huong dén
qué trinh d6ng ran cta xi ming va anh huong
dén cuong d6 cua gach.
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