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TOM TAT

Nghién cieu mike dé anh hieéng ciia ham heong mudi silic (silica fume) dén gid tri cwong do chiu nén
(Rn) ciia bé téng cot trau khi sit dung vo trdau thay thé cdt dé san xudt bé tong ¢ dé tudi ciia 7 ngay,
14 ngay va 28 ngay. Néi dung trinh bay cdac két qua nghién ciru si dung 10%; 20% va 30% thé tich
V6 trau thay thé thé tich cdt trong thanh phan cap phéi dé san xudt bé tong cé sw tham gia ciia mugi
silic voi ty 16 lan lwot 1a 0%, 5%, 10%, 15%, so vdi thé tich ciia xi mang. Nghién citu mire d anh
hweeng ham heong mudi silic (silica fume) dén cuong d chiu nén (Rn) ciia bé tong sit dung vo trau
thay thé cat. Két qua nghién ciru la co s¢ ban dau dé tiép tuc mé réng huedng nghién ciru trong viéc
ing dung hiéu qud nguon vo trau, két hop mudi silic trong viéc san xudt bé tong g dung cho cdc
cong trinh xdy dung qui mo nho.

Tirkhéa: Bé tong cot trau; Anh hwong ham leong mudi silic trong bé tong; Cuwong do chiu nén ciia bé
tong su dung vo trau; Vo trau thay the cat trong bé tong; Mugi silic trong thanh phan bé tong cot trau.

ABSTRACT

Study on the influence of silica fume content on the compressive strength (Rn) of rice husk reinforced
concrete when using rice husk instead of sand to produce concrete at the ages of 7 days, 14 days
and 28 days. The content presents the research results using 10%, 20% and 30% of rice husk
volume to replace sand volume in the mix composition to produce concrete with the participation
of silica fume at the ratios of 0%, 5%, 10%, 15%, respectively compared to the volume of cement.
Study on the influence of silica fume content on the compressive strength (Rn) of concrete using
rice husk instead of sand. The research results are the initial basis for continuing to expand the
research direction in the effective application of rice husk resources, combined with silica fume in
the production of concrete for small-scale construction projects.

Keywords: Rice husk reinforced concrete; Effect of silica fume content in concrete; Compressive
strength of concrete using rice husk; Rice husk replacing sand in concrete; Silica fume in rice husk
reinforced concrete composition.

1. GIOI THIEU Véi nhu cau sir dung cat ngay cang ting,
da gian tiép tao ra con st trong viéc khai thac
cat khong kiém soat tai cac long song khu vuc
ddng bang song Ctru Long (PBSCL). D3 gay
ra nhiéu hau qua nghiém trong, 1am dong chay
bién d6i gay sat 10, x61 mon hai bén bo song.

TruGc tinh hinh phat trién chung cua
nganh xay dung hién nay, cac cong trinh xay
dung thuong duogc thiét ké d6 bé tong tai chd
hoic sir dung bé tong thuong pham cudng do
cao, bé tong tu lén, bé tong nhe...str dung mét
lugng 16n cat tu nhién. Cat ty nhién ma chu yéu 1a cat song 1a
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vat liéu dugc su dung dé san lép nhiéu nhat,
v6i du bao nhu cau san 1ap khu vuc (PBSCL)
giai doan 2020-2025 la khoang (23 + 25)
triéu m*/nam.

Viéc nghién ctru str dung vat liéu thay thé
cdt liéu cat va da 1x2 trong vi¢c ché tao bé
tong la can thiét, mot phﬁn tan dung nguyén
liéu dau vao san c6 cua dia phuong, gop phan
giai quyét kho khin vé tinh trang khan hiém
cat hat tho trong xay dung giai doan hién nay
(2020-2025) va trong tuong lai.

Xuat phat tir ¥ tuong nghién ctru da duge
cong bd clia mot s tac gia lién quan dén viéc
stt dung mot s6 vat liéu thay thé trong thanh
phﬁn cua bé tong da dugc cong nhan, cu thé
nhu sau:

Theo nghién ctru cac nha khoa hoc tur
Trung tdam nghién ctru quan su thude Pai hoc
lién bang Vién Pong, Nga, nghién ciu st
dung 40% chat thai nhu vo triu trong thanh
phan cua bé tong, chat thai nghién da voi va
cét silic, bé tong co kha ning chdng x6i mon
rat cao so v6i bé tong dugc san xuit theo tat
ca céc tiéu chuan nha nuéc Nga. Nghién ctru
cho thiy loai bé tong nay khong chi chiu duoc
tac dong cua dan phdo ma con ca song than.
Ngoai ra, vat liéu nay c6 kha niang chong dong
dat. [1]

Nghién ctru kha niang s dung vo triu
trong hon hop bé tong va xem xét tic dong clia
n6 dén hiéu qua ung dung cta bé tong. Tac
dong dén cac dic tinh cua bé tong nhu kha
nang lam viéc, mat do, cuong do nén, cudng
d6 udn, cuong do kéo tach, mdé dun dan hoi,
dic tinh do bén cling nhu tac dong cia nod dén
tinh bén vitng cua vat lidu bé tong. [2]

Nghién ctru trinh bay mét s6 két qua thuc
nghiém vé bé tong c6 str dung triu dé san xuat
cau kién bao vé bo song. Nghién ctru tim ra
mot s6 tinh chat ctia bé tong co trau lam giam
dang ké cuong do néu hdn hop bé tong co do
sut cao. [3]

Mot s6 nghién ctru str dung 100% vo trau
thay thé cbt lidu cat va da dam dé ché tao
bé tong trong xay dung duong giao thong
nong thon. Nghién ctru tinh toan kha nang
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chiu nén cua két ciu mat duong bé tong cot
triu tai nhiing noi c6 luu lugng xe chay thép,
phuong tién cd tai trong nhé phu hop cho cac
phuong tién nhe nhu xe may, xe thd so luu
thong. [4]

Tréu 12 16p vo ngoai clng ciia hat lta trdu
chtra khoang 75% chat hitu co dé bay hoi s&
chay trong qua trinh dt va khoang 25% con
lai chuyén thanh tro (Theo Energy Efficiency
Guide for Industry in Asia). Chat hiru co chu
yéu 1a cellulose, lignin, va Hemi - cellulose
(90%), ngoai ra con c¢o6 nito va vo co. Lignin
chiém khoang 25-30% va cellulose chiém
khoang 35-40%. Chét hitu co co trong vo trau
chu yéu 1a cac mach polycarbohydrat rat dai
nén hau hét cac loai sinh vat khong thé sir
dung truc tiép dugc. Chinh diéu nay 1a yéu
t6 co so dé c6 thé tron vo triu vao bé tong xi
mang, nho vao kich thudc hat 6t 1iéu nho khi
lién két véi cac thanh phén khéc han ché duge
16 rong nén thanh phan vo trdu ciing han ché
tiép xtc v6i moi truong nén két cdu bén chic
hon. [5]

Nghién ctru trinh bay nghién ctru str dung
tro bay, silicafume va moi truong dudng ho
dén gia tri cuong do chiu nén cia bé tong.
Nghién ctru tim ra mot s6 tinh chat lién quan
dén qua trinh cai thién cuong do bé tong dua
vao dic diém ctia moi trudng dudng ho bé
tong. [6]

Trén co s& phan tich tinh hinh va thuc
trang ¢ dia ban tinh Vinh Long va mot s tinh
chét lién quan, nham dam bao duoc nguén vat
lidu, bao dam moi trudng bén viing va dam
bao qua trinh san xuat bé tong dat hiéu qua.
Nhom tac gid thuc hién nghién ctu miuc do
anh huong ham luong mudi silic dén cuong
d6 chiu nén (Rn) cua bé tong st dung vo triu
thay thé mot phan cat trong thanh phan cap
phdi bé tong.

2. PHUONG PHAP NGHIEN CUU

Tat ca céac nghién cuu trén da thyc hién
thanh cong ndi dung nghién ctru, mang lai y
nghia khoa hoc thuc tién rat 16n. Tuy nhién
mdi nghién ctru déu c6 mot diém han ché 1a
chi dimg lai & mot diém chung 1a chi ding lai
& viée tim ra duoc cap phdi mau hodc mot s6
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tinh chit nao d6 ma chua danh gia duoc ty 16
anh huong cua ham lugng ...

V61 nhiing thong tin khoa hoc hién co,
nhom nghién ciru s& thuce hién vi mau bé tong
co s6 (Xi Mang; Cat; Pa 1x2; Nudc) dugce san
xuét voi cap do bén B20, tién hanh thay thé ty
1¢ vo trau thay thé cat 1an luot 13 10%, 20% va
30% so voi thé tich cét tinh todn ban dau. Kém
theo 1an lugt mot lugng 0%, 5%, 10%, 15%,
mudi silic (sﬂlca fume) so véi thé tich xi mang
tinh toan ban dau, két hop ciing céc tiéu chuan
hién dang luu hanh va dua ra phan trim mtc
do anh huong cua cuong d chiu nén bé tong
sir dung vo triu thay thé cat trong bé tong.

a- Poi twong nghién ciru

Mic d§ anh huong ham lugng mudi silic
(silica fume) dén cuong do chiu nén (Rn) cua
bé tong st dung vo trau thay thé cat.

b- Pham vi nghién curu

Xéc dinh gia tri cuong do chiu nén (Rn)
trong phong thi nghiém cua bé tong su dung
v6 trdu thay thé cat khi st dung bd sung ham
lugng mudi silic (silica fume) trong thanh
phan cép phbi dé san xuat bé tong.

Nghién ciru 1y thuyét: Thu thap tai liéu,
tim hiéu 1y thuyét tinh chat ctia vat liéu vo triu
va mudi silic qua céac bai danh gia va bao, noi
dung nghién ctru lién quan dén vat liéu méi
va cac phuong phap xac dinh cuong do cua
bé tong.

Nghién ciru, phén tich thuc nghiém: Thiét
ké thanh phan cip phdi bé tong, tién hanh thi
nghiém xac dinh cuong do bé tong, thay thé
mot phan cat bang vo trdu theo nhiéu ty 18
khéc nhau trén cung mot loai cbt lidu (cat, da,
x1 mang) co6 su tham gia cua mudi silic, cac
vat li€u duogc léy tr mot nguén.

Nhom nghién ciru gia dinh thanh phan vo
trau thé c6t liéu cat dya trén nhirng nghién ctru
trude theo ty 18 ting dan tir 10%, 20%, 30%,
két hop cung véi sy tham gia cua 0%, 5%,
10% va 15 % mudi silic (silica fume) so véi
thé tich xi mang tinh toan ban dau.

Kiém tra cudng d chiu nén ciia miu bé
tong 150x150%150 mm da san xuat.
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Téng hop, phan tich rut ra két luan: Tong
hop s6 liéu, 1ap biéu dd quy luat thay dbi vé
gia tri cuong d6 chiu nén (Rn) ddi véi mau bé
tong khi thay thé cdt liéu cat bang cdt lidu vo
trau. Danh gia mic do anh huong cia mudi
silic (silica fume) sau thoi gian 7 ngay, 14
ngiy va 28 ngay tudi ctia cap phoi bé tong cap
d6 bén B20.

2.1. Vat lieu swr dung

Vit liéu st dung dé thyc hién thi nghiém
1a: ¢t liéu nho (cat vang - vo tréu), cbt lieu
thd (da 1x2), xi mang, nudc, nhitng vat li¢u
nay duoc lua chon theo tiéu chuan Viét Nam
TCVN 7570:2006 va phai dat cac yéu ciu vé
cudng do theo tiéu chuan Viét Nam TCVN
7572:2006

a) Cot liéu nho

- Céat cho bé tong can dam bao yéu cau ky
thuat theo TCVN 7570:2006. Cat c6 md dun
d6 16n Mdl = 1,0 = 2,0 c6 thé sir dung ché tao
bé tong cap tir B15 dén B25. Cat c6 mo dun do
16n Mdl = 2,0 = 3,3 ¢6 thé sir dung dé ché tao
tat ca cac cap bé tong. [6]

- Theo TCVN 7572-14:2006 Tap chét hitu
co trong cat khi xac dinh theo phuong phap so
mau, khong dugc thim hon mau chuan. Cat
dugc sir dung khi kha ning phan tmg kiém -
silic kiém tra theo phuong phap hoa hoc dam
bao vo hai.

- Modul d6 16n cua cat sau tinh toan:
MdI=1,5.

- Khéi luong riéng: 2,6 g/cm3. Do am: 1%.

Hinh 1. Vat liéu cat dung thi nghiém

- Cat duoc sang qua bd sang tiéu chuan dé
xac dinh thanh phan hat, phuc vu cho viéc tinh
todn cap phoi.
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b) Cét liéu tho

- P4 duoc sang qua bo sang tiéu chudn dé
xac dinh thanh phan hat, phuc vu cho vi¢c tinh
toan cap phoi.

Cbt liéu 16n 1a hdn hop cac hat cdt lidu 6
kich thudce tir 5mm dén 70mm. C6t liéu 16n co
thé 1a d4 dam, soi, soi dam va hdn hop tir da
dam va sdi hay soi dam.

Hinh 2. Vit liéu da dam dung thi nghiém
¢) Cot liéu vo trdu

Trau 1a 16p vo ngoai cung cua hat laa va
dugc tach ra trong qué trinh xay xat. Trong
v trdu chira khoang 75% chat hiru co dé bay
hoi s& chay trong qua trinh dét va khoang
25% con lai chuyén thanh tro (Theo Energy
Efficiency Guide for Industry in Asia). Cac
chat hiru co chira chii yéu cellulose, lignin,
va Hemi - cellulose (90%), ngoai ra c6 thém
thanh phan khac nhu hop chit nito va vo co.
Lignin chiém khoang 25-30% va cellulose
chiém khoang 35-40%. Cac chat hitu co cua
trau 1a cdc mach polycarbohydrat rat dai nén
hau hét cac loai sinh vat khong thé sir dung
truc tiép duoc.

Hinh 3. V6 triu sir dung tai dia ban Vinh Long
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Day chinh 14 yéu tb co so dé c6 thé tron vo
trau vao bé tong xi mang, nhd vao kich thude
hat cbt liéu nho khi lién két voi cac thanh phan
khac han ché duoc 16 rdng nén thanh phan vo
trdu ciing han ché tiép xtic véi moi truong nén
két cu bén chic hon.

V¢ sinh va phoi kho tai Phong thi nghiém
truong Pai hoc Xay dung Mién Tay.

V6 trau duogc sap xép bao quan & vi tri an
toan va kho rdo cho ngay thi nghiém, tranh
lam anh huong dén khu vuc xung quanh.

d) Xi mang

Str dung xi mang Pooclang PCB40 c6 do
min va cac thanh phan chi tiéu co 1y phai phu
hop véi tiéu chuidn TCVN 6260:2009, khéi
luong riéng 3,1g/cm3. Cuong do xi mang phai
dat chuan theo tiéu chuan TCVN 6016:2011.

e) Mugi silic (silica fume)

Mudi silic (silica fume), con duogc goi la
silica bay hoi, vi silic, hodc khoi silic ngung
ty, 1a vat liéu puzolan, c6 dang bdt mau xam,
bé ngoai tuong tu nhu tro bay hodc xi ming
Pooclang. N6 bao gdm chu yéu 1a khong két
tinh (hoac VO dinh hlnh) silic dioxit (SiO,),
v6i mdi hat xap xi 0,01 1an kich thudc ctia mot
hat xi mang trung binh.

Hinh 4. Mudi silic (silica fume) dang bot

Muoi silic (silica fume) la vat li¢u siéu
min, chira SiO2 v6 dinh hinh, thu dugc trong
qua trinh san xudt silic va hop kim silic bang hd
quang. Ty 1¢ SiO2 trong silica fume phu thugc
vao loai hop kim san suat. Silica fume thu
dugc khi san xuat hop kim 50% ferrosilicon
chira khoang tir 74% dén 84% SiO2, thu dugc
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khi san xuét hop kim 75% ferrosilicon chtra
khoang tir 84% dén 91% Si02, con thu duoc
khi san xuét silic chira khoang tir 87% dén
98% S102. [7]

f) Nudc

Nudc khong co6 ham luong tap chat vuot
qué gidi han cho phép, lam anh huong to1 qua
trinh dong két ciia bé tong va vira, cling nhu
lam giam d6 bén lau cua két cau bé tong va
vita trong qua trinh st dung, thoa man cac yéu
cau clia tiéu chuan qudc gia TCVN 4506: 2012

2.2. Chudn bi cot liéu, vira bé tong

- Vat li¢u dugc str dung dat theo ti€u
chuan. Cat, da, xi mang su dung cung mot
ngudn cung cap da kiém tra dat chét lugng
tiéu chuan.

- TrAu dugc xem nhu chéat don, duge s
dung ¢ trang thai bao hoa nudc (ngadm sau 24
gi0). Luong dua vao thanh phan cap phdi theo
ty 18 voi (%) thé tich cua cat.

- Mugi silic (silica fume) la phu gia
khoang hoat tinh cao. Trong bé tong, silica
fume c6 thé phan bd & khoang trong gitra cac
hat xi ming va tham gia phan Ung voi céc
san pham thuy hoa xi mang hinh thanh céc
khoang méi. Nho d6 c6 thé cai thién duoc cau
tric, 46 chong tham, cuong do, do bén lau va
kha ning bao vé cdt thép ctia bé tong trong cac
modi truong xam thuc.

- Nudce tron bé tong va bao dudng bé tong
duoc 14y tir ngudn nude sach cua thanh phd,
hién dang cung cép sinh hoat gia dinh va dam
bao chat luong theo quy dinh.

- MAu thtr kiém tra cuong do chiu nén
dugc chuan bi trong phong thi nghiém véi
kich thuéc mau bé tong 150x150x150 mm
duc bang phuong phap dong ran ty nhién.

- Trudc khi dtc khudn, toan bd cot lidu
mau dugce tron déu va co kiém tra do sut theo
ding quy dinh. Cac chi tiéu cua hon hop bé
tong dugc tién hanh thir ngay khong cham
hon 5 phit cac vién mau bé tong can duc cling
duoc tién hanh ngay khong chdm hon 15 phut
ké tir lac 1ay xong toan bo mau.

Cép phdi tinh toan vat liéu cho 1m?® bé
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tong sur dung xi mang Pooclang PCB 40 co
cap bén B20 (mac 250); Bg sut 2 + 4 cm; Da
d_ =20 mm.

Béng 1: Cap phdi vat liéu cho 1m? bé
tong st dung xi mang Pooclang PCB 40.

Khéi lugng vat lidu mau bé tong co s cAp
d6 bén B20
3 miu
Trong (1000 lit) bé tong 150x150%150
mm
Truge khi | o ihihicu | Sau khi hicu
hiéu chinh , 2 . 2
2 chinh d6 am chinh 6 am
d6 am

C(kg) | 565 |C, (kg)| 576 | C,(kg) | 5.84
b (kg) | 1140 | b, (kg) | 1163 | D, (kg) | 11,77
N(it) | 215 [N, (kg) | 181 | N, (kg) | 183
X (kg) | 420 | X, (kg)| 420 | X, (kg) | 425

Theo 1y thuyét “thé tich tuyét d6i” nghia
la téng thé tich hoan toan dic cua cac vat liéu
trong 1m?® bé tong bang 1000 dm?>. [§]

)
Yax YaN Yac Yab
Dura trén co sé cong thic (1) cho thay thé
tich Im® bé tong bao gdm V, =V +V, +V + V.
CAp phdi so bo vat lidu cho t6 mau ap
dung theo cong thirc sau:

ceon- @)+ () o

Bang 2: Bang tong hop két qua tinh toan
ty 1¢ cap phoi theo thé tich

Vit lidu 11;221 HIZE Thé tich
TT [thanh phintd| —ooe | T8 | yattisu
miu vat liéu | vat liéu (m?)
(kg) | (kg/m?)
01 | -Catvang | 584 | 1390 | 0,0042
02 | -Pa 1x2 11,77 | 1400 | 0,0084
03 | - Nude 1,83 | 1000 | 0,0018
04 | -Ximang | 425 | 1300 | 0,0033

Cép phdi so bo theo t6 mau, ap dung cong
thure (2) ta co két qua nhu sau:
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X:C:D:N=1:1,28:2,57:0,56

Dua vao khdi lugng tinh toan cap phdi
co ban, ta tién hanh gia dinh thanh phan thé
tich vo trau thay thé cdt lidu cat 1a 10%, 20%,
30%, 1an lugt bo sung 0%, 5%, 10%, 15% thé
tich muoi silic so v6i thé tich xi mang. Két qua
tinh toan vat liéu thay thé cu thé ¢ bang 3:

Bang 3: Bang tong hop két qua tinh toan cho
mau 1ap phuong 10% vo trau va 5 % mudi silic

Vit liéu lléi‘zl rﬁ Thé tich
TT | thanhphin | - o0e | M08 1 yat ligu
& ma vat liéu | vat liu (dm’) Lit
u
(kg) | (kg/m’)
01 |-Catvang | 525 | 1390 | 3,4003
02 |- Palx2 11,77 | 1400 | 8,4095
03 |- Nuéce 1,84 | 1000 | 1,8431
04 |-Ximang | 4,25 | 1300 | 3,2712
05 |- Vo trdu 0,57 95 0,3778
06 |- Mudisilic | 0,21 615 | 0,1636

Tuong tu ta tinh toan cap phdi thay thé
cho céc ty 18 con lai cta t6 miu 12 lit bé tong
két qua tinh toan thé hién & bang 4:

Bang 4: Tong hop két qua tinh toan cho
mau 14p phuong v6i 3 thanh phan cat, trau va
muoi silic

% V6| %Mudi | Cat Trdu | Mudi silic
trdu | silic | (dm?) Lit | (dm?) Lit| (dm?) Lit
10 5 3,4003 | 03778 | 0,1636
20 5 2,6866 | 0,6717 | 0,1636
30 5 2,0570 | 0,8816 | 0,1636
10 10 | 3,4003 | 0,3778 | 0,3271
20 10 | 2,6866 | 0,6717 | 0,3271
30 10 | 2,0570 | 0,8816 | 0,3271
10 10 | 3,4003 | 0,3778 | 0,4907
20 10 | 2,6866 | 0,6717 | 0,4907
30 10 | 2,0570 | 0,8816 | 0,4907

- Bé xac dinh chinh xéc gia tri cuong do
bé tong trong phong thi nghiém thi trong qua
trinh thi nghiém can dam bao cac budc trien
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khai theo tiéu chudn va cin cha ¥ d&én nhiing
yéu té anh huong dén cuong d6 bé tong trong
phong thi nghiém nhu: dung cip phdi bé tong,
quy trinh tron, d6 va dam bé tong theo tiéu
chuan, bao dudng mau thu.

- Vé6i khéi lugng 1y thuyét trinh bay céc
phuong phap xac dinh cuong do BT trong
phong thi nghiém nhu trén di co so dé thuc
hién khéi lugng cong viéc & bude thuc nghiém.

- Sau khi tinh toan cip phdi, nhom tac gia
tién hanh thyc hién qua trinh diic mau vién
gach 150x150x150 mm dé kiém tra cuong do
chiu nén va nghién ctru muc d§ anh huong
cuong do bé tong cua ham lugng mudi silic.

2.3. Thi céng diic mau

- Mau thi nghiém duoc nhom tac gia thuc
hién tai Trung tdm thi nghiém Xay dung va Moi
truong, truong Pai hoc Xay dung mien Tay.

W = ;!

Hinh 5. Cong tic chuén bj vat li¢u va kiém tra do
sut bé tong dac mau.

- MAu dtc dugc 24 gio, tién hanh thao
khuon va bao dudng mau trong mdi trudng
nudc sinh hoat. Sau 7 ngay, 14 ngay va 28
ngay, tién hanh nén mau. Trudc khi nén, vét
mau ra trudc khoang 2-3 ngay.

R

Hinh 6. Cong tac diic mau bé tong

S6 lugng mau duc cla timg t6 mau duoc
thé hién cu thé & bang 5.
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Béng 5: SO lugng mau 150x150x150 mm
can dung cho thi nghiém (Vién)

(%) ~ | Mau | Miu | Mau
, Mau . . 2
Vo | % nén 7 | DEM | nén luu | Tong
trau | Mudi neay | 14| 28 | 28 mau
thay | silic tﬁé? ngdy | ngay | nay | dac
thé tudi | tudi | tudi
0% | 0% | 3 3 3 1
0% | 5% | 3 3 3 1
0% | 10% | 3 3 3 1
0% | 15% | 3 3 3 1
10%| 0% | 3 3 3 1
20%| 0% | 3 3 3 1
30%| 0% | 3 3 3 1
10%| 5% | 3 3 3 1
160
20% | 5% | 3 3 3 1
30%| 5% | 3 3 3 1
10%| 10% | 3 3 3 1
20%| 10% | 3 3 3 1
30% | 10% | 3 3 3 1
10% | 15% | 3 3 3 1
20% | 15% | 3 3 3 1
30% | 15% | 3 3 3 1

2.4. Qua trinh kiém tra va thw mdu
a) Qua trinh kiém tra mdu chiu nén.
* P6i v&i mau hinh hop vudng va hinh tru.

Theo TCVN 3118:2022, cuong d0 nén
clia ting vién mau bé tong dugc tinh bang
daN/cm? theo cong thirc:

P
R=a, x = 3)
Trong do:
R: Cuong d6 nén, daN/cm?;
P: Tai trong pha hoai, tinh bang daN;

F: Dién tich chiu luc nén cua vién mau,
tinh bang cm?;

a, - H¢ s0 tinh d6i két qua thir nén cac vién
mau bé tong kich thudc khac vién mau chuan
ve cuong do cua vién mau chuan kich thude
150150150 mm. Lay gia tri o, =1. [10]
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Két qua nén miu & tudi 7, 14 va 28 ngay
méi dugce coi 1a méc cua bé tong thuc té.
Cong tac nén mau duoc thuc hién tai Trung
tam thi nghiém xay dung va moi truong cua
Truong PHXD Mién Tay, sau khi mau thir dat
cudng do 7, 14 va 28 ngdy tudi.

Trudce khi tién hanh cong tac nén mau, cac
t6 mau phai dugc kiém tra lai kich thudc, phai
dam bao cac yéu cau veé sai sb6 hinh dang va
kich thudc nhu quy dinh theo Didu 6, TCVN
3105:2022. [10]

Mau bé tong sau khi duc mau va bao
dudng theo ding qui dinh s& dugc tién hanh
nén mau kiém tra cudong do mau.

Cong tac thi nghiém nén mau thir s& duge
thuc hién voi thoi gian 7, 14 va 28 ngay tudi
lan luot cua timg ting to6 mau.

Hinh 7. Nén mau kiém tra cuong do chiu nén.

) luong td mau thuc hién kiém tra cuong
d6 chiu nén 7 ngay tudi 1a 16 t6 mau mdi t6 3
vién, 14 ngay tudi 14 16 to mau mdi to 3 vién,
28 ngay tudi 1a 16 t6 mau mdi to 4 vién (1
vién luu).

3. KET QUA VA THAO LUAN
3.1. Két quad nghién ciru

Dua vao két qua thu dugc sau khi nén mau
ta tién hanh danh gi ty 1é cuong do chiu nén
(Rn) cua cac mau dugc duc véi ty 16 vo trau
thay thé cat va ham lugng mudi silic so v&i két
qua bé tong co s¢ & d6 tudi 7, 14, 28 ngay, tir
do6 dua ra ty I¢ anh huong ciia ham luong mudi
silic dén gia tri cuong do chiu nén cta bé tong
sir dung vo triu thay thé cat.
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Bang 6: Cuong do chiu nén mau bé tong co s& ¢ su tham gia cua mugi silic

. ) Rn 7 ngay tudi Rn 14 ngay tudi Rn 28 ngay tudi
TT Tén mau bé Thl{ tu SN (MPa) (MPa) (MPa)
tong mau | (cm) - - =
Tung mau | T. Binh | Ting mau | T. Binh | Tung mau | T. Binh
Mau 1 8,51 24,30 25,52
BT co s& N
1 Miu2 | 4 10,50 10,0 25,60 24 2 27.44
(XM:C:D) Au )5 07 5,6 93 8,93 7,
MaAu 3 11,21 24,90 27,89
BT co s+ | Maul 10,82 25,76 29,11
2 | 5%Mudi | MAu2 | 4 10,58 10,48 27,14 26,43 29,31 28,80
silic Mau 3 10,03 26,39 27,98
BT co si + | Maul 11,43 27,22 29,94
3 [ 10% Mudi | Mau2 | 6 10,90 10,88 28,67 27,93 30,11 30,24
silic Miu 3 10,32 27,89 30,68
BT co si + | Maul 9,55 28,09 30,90
4 | 15%Mudi | Mau2 | 7 10,64 10,56 29,56 28,79 31,03 30,50
silic 1 y\ray 3 11,48 28.71 29,57

Khi dua 10% thé tich vo trau thay thé cat, ta c6 két qua nén mau nhu sau

Béang 7: Cuong do chiu nén mau bé tong 10% vo trau cd sy tham gia cua mudi silic

Rn 7 ngay tudi Rn 14 ngay tuéi | Rn 28 ngay tudi
op| Ten miu | Thety | SN (MPa) (MPa) (MPa)
bé tong mau | (cm) . Tung .
Tung mau | T. Binh miu T. Binh | Ting mau | T. Binh
Thay thé | Mau ! 8,75 21,87 24,06
1 | 10% TrAu+0 | M3du2 | 3 9,22 898 | 23,04 | 2244 | 2396 | 23,78
ot -
/0 MuGisilic |\ 4 8.96 22.41 2331
Thay thé | Mau 1 9,14 22,85 24,00
2 | 10% Trdu+5 | Mdu2 | 3 9,63 938 | 2408 | 2345 | 2528 | 24,62
VN -
/0 Mudisilic |\ 4 9,37 23,42 24,59
Thay thé 107 | MU ! 9,54 23,84 26,22
3 | TrAu+10% | Mdu2 | 3 10,05 978 | 25.11 | 2446 | 27.62 | 2691
Mudisilic |z 4 9,77 24.43 26,87
Thay thé 107 | M3 ! 9.81 24,52 26,97
4 | Tréu+15% | Madu2 | 4 10,06 992 | 2515 | 2480 | 27.67 | 27,28
Muodisilic =) 4 9.89 24,74 2721

Khi dua 20% thé tich vo triu thay thé cat, ta co két qua nén mau nhu sau
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Bang 8: Cudng d6 chiu nén mau bé tong 20% vo trau c6 sy tham gia clia muodi silic

Rn 7 ngay tudi Rn 14 ngay tudi Rn 28 ngay tubi
op | Ten maubé | Thitw | SN (MPa) (MPa) (MPa)
tong mau | (cm) To To o
M T Binh| "™ | T.Binh | 2% | T Binh

mau mau mau
Thay thé 200 | MAu ! 7,78 19,44 21,38

1 | Trdu+0% | Mau2 | 2 8,19 798 | 2048 | 19,95 | 22,53 | 21,94
Mudisilic | x4 7.97 19,92 21.91
Thay thé 200 | MU 1 8,24 20,61 22,67

2 | Trhu+5% | MAu2 | 3 8,68 846 | 21,71 | 21,14 | 23.88 | 2326
Mudisilic | e 4 8,45 21,12 23,23
Thay thé 200 | MU 1 8,71 21,77 23,95

3| Tdu+10% | Mago | 4 9.18 894 | 204 | 2234 | 5p3 | 2457

Muoi silic =

Miu 3 8,92 2231 24,54
Thay thé 200 | MAu 1 9.06 22,65 24,91

4 | Trdu+15% | Mau2 | 5 9,54 930 | 23,86 | 2324 | 2625 | 25,56
Mudisilic | x5 9.28 2321 25.53

Khi dua 30% thé tich vo trau thay thé cat, ta c6 két qua nén mau nhu sau :

Béang 9: Cuong do chiu nén mau bé tong 30% vo trau cd sy tham gia cua mudi silic

Rn 7 ngay tudi Rn 14 ngay tudi | Rn 28 ngay tudi
oo | Tén maubé | Thirty | SN (MPa) (MPa) (MPa)
tong mau | (cm) > > \

g | rgin | T8 | rin | "™ | TBinh
mau mau mau
Thay thé 300 | MAu 1 6,80 17.01 18,71

1 | Tru+0% |Miu2| 2 717 | 698 | 17.92 | 1745 | 1971 | 19.20
Mugisilic |2, 5 6.97 17.43 19,17
Thay thé 30% | Mau 721 18,03 19.83

2| Tru+5% |Miu2| 1 760 | 7.40 | 19,00 | 1850 | 20,89 | 2035
Mugisilic |2, 5 7.39 18.48 20,32
Thay thé 300 | MAu 1 7.62 19.05 20,96

3| TAu+10% |Miu2| 2 803 | 7.82 | 20,07 | 1955 | 22,08 | 21.50
Mugisilic |\ 5 7.81 19,52 21,47
Thay thé 300 | MAu 1 7.93 19.82 21.80

4 | TrAu+15% | Miu2| 3 835 | 813 | 2088 | 2033 | 2296 | 2237
Mugisilic | yrx) 5 8.12 2031 22.34
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Trén co sé két qua thi nghiém mau bé tong
co s& va miu bé tong cac thanh phan thay thé
vo triu co su tham gia ctia mudi silic & tudi 7,
14 va 28 ngay, ta cé gia tri tong hop dénh gia
tung truong hop nhu sau:

- Gié tri cuong do bé tong co so khi c6 bo
sung ham lugng muoi silic.
Bang 10: Mau bé tong co so khi co su
tham gia ciia mudi silic

Rn7 | Rn14 | Rn28
TT Tén mau bé ngdy | ngdy | ngay
tong wdi | tudi | tudi
(MPa) | (MPa) | (MPa)
BT co s&
! 1 24 27,44
(XM:C:D) 0,07 93 7,
i so
2 | s ~5 " 10,48 | 26,43 | 28,80
Mudi silic
BT coso+ 10
31 op Mugisitic | 1088 | 2793 | 3024
BT coso+ 15
1 o Mugisilic | 1000 | 2879 | 30,50

Trén co s¢ gia tri cuong do dat dugc cho
thiy khi c6 sy tham gia cua mudi silic vao
trong thanh phan ctia miu bé téng co so, s&
lam gia tri cuong do bé tong tang lén so voi
mau bé tong co so,

Muc d6 anh huong ham lugng mudi silic
qua so dd biéu dién nhu sau:

1 BT thuong (XM:C:D) 0 2 BT thuong + 5 % Mudi silic
B 3 BT thuong + 10 % Mubi silic B4 BT thuong + 15 % Mudi silic

W
b
=}
S

28,80

30,00
25,00
20,00
15,00
10,00 1---p;

5,00 -

Gia tri cwong do chiu nén Rn (Mpa)

2
=}
S

Rn 7 ngdy tudi (Mpa) Rn 14 ngay tudi (Mpa) Rn 28 ngay tudi (Mpa)

Hinh 8. Biéu db anh huong ham huong mudi
silic v&i cuong do bé tong co so
- Gia tri cuong do bé tong co so khi dua
vo trau thay the cat.
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Bang 11: Mau bé tong thay thé cat bang

vO trau
Rn7 |Rn 14 |Rn28
TT| Tén mau bé tong nge:y ngil}’ ngil?/
tuo1 tuol tuoi
(MPa) | (MPa) | (MPa)
BT co s
: 1 24,93 | 27,44
(XM:C:D) 0,07 93 |27,
Thay thé 10% Trau
2| 00 Musisilic | 008 | 2244|2378
Thay thé 20% Tréu
. + 0 % Mudi silic 7,98 | 19,95 | 21,94
Thay thé 30% Trau
4 +0 % Mudi silic 6,98 | 17,45 | 19,20

Trén co so gid tri cuong do dat dugc cho
thdy khi c6 su tham gia ctia vo triu vao trong
thanh phan cia bé tong, s& lam gia tri cudong
do bé tong giam so v4i mau bé tong co sd.

Muc do anh hudng ham luong mudi silic
dugc thé hién qua so do biéu dién nhu sau:

1 BT thuong (XM:C:D) [0 2 Thay thé 10% Tréu + 0 % Mudi silic
B 3 Thay thé 20% Trau + 0 % Mubi silic B4 Thay thé 30% Tréu + 0 % Mudi silic

30,00

25,00 -
20,00 -
15,00 -

10,00 4---

Sh
(=3
S

Gia tri cwong d6 chiu nén Rn (Mpa)
o

‘o

S

Rn

[}

Rn 7 ngdy tudi (Mpa)

Rn 14 ngdy tudi (Mpa) 8 ngay tudi (Mpa)

Hinh 9. Anh huong ham huong vo tréu thay thé
cat voi cuong do bé tong co so
- Gid tri cuong do bé tong khi dua 10% vo
trau thay thé cat, két hop bo sung ham lugng
mudi silic.
Béng 12: Mau bé tong thay thé 10% cat
bang vo trau co su tham gia ctia mudi silic

Rn7 |Rn 14| Rn 28
TT | Tén mau bé tong ngzzy ngily ngily
tuo1 tuo1 tuo1
(MPa) | (MPa) | (MPa)
BT co so
1 10,07 | 24,93 | 27,44
(XM:C:D) 071249 7
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Rn7 |Rn 14| Rn28
TT | Ténmiubétong | o | "op | 180
tuo1 tuo1 tuoi
(MPa) | (MPa) | (MPa)
Thay thé 10% Trau
2 + 0 % Mudi silic 8,98 | 22,44 | 23,78
Thay thé 10% Trau
o 23,45 | 24,62
. + 5 % Mudi silic 9,38 | 2345 6
Thay thé 10% Trau
4 24.46 | 2691
+10 % Mudi silic | > | 2440 | 269
Thay thé 10% Trau
S 5% Mudi silic 9,92 | 24,80 | 27,28

Trén co s¢ gia tri cuong do dat dugce cho
thdy khi c6 sy tham gia ctia mudi silic vao
trong thanh phan ctia mau bé tong 10% vo trau
thay thé cat, s& 1am gia tri cuong do bé tong
tang so voi mau bé tong 10% trau + 0% mudi
silic giam so véi mau bé tong co s6.

Mirc d6 anh hudng ham lugng vo tréu
duoc thé hién qua so d6 biéu dién nhu sau:

1 BT co sé (XM:CD) [ 2 Thay thé 10% Triu + 0 % Mugi siic
B3 Thay thé 10% Triu + 5 % Mudi sific 04 Thay thé 10% Triu + 10 % Mudi silic|
B 5 Thay thé 10% Triu + 15 % Muéi silic

30,00

2244

2 27 26,91 27.28
24.80 24, & :
2403 ) f 62 f

L2345.50

7
Rn 14 ngay tudi (Mpa)

.

25,00 +

20,00

15,00 4=~ 4og 0:02---(--1/

1007 ¢35 0.78

10,00 4--

5,00 1--

I

Gia tri cwing d6 chiu nén Rn (Mpa)

NN AN AN

0,00 +

Rn 28 ngay tudi (Mpa)

Rn 7 ngay tudi (Mpa)

Hinh 10. Anh huéng ham luong mudi silic dén
cuong do bé tong 10% vo trau thay the cat
- Tuong tu ta 4p dung cho bé tong khi dua
20% va 30% vo trau thay thé cat, két hop bo
sung ham lugng mudi silic, lan luot & bang 13
va bang 14.
Bang 13: MAu bé tong thay thé 20% cét
bang vo trau cé sy tham gia cua mudi silic.

Rn7 [Rn 14|Rn 28
TT | Ténmaubétong | ngay | ngdy | ngay
tudi | tudi | tudi
1 |BT cosd (XM:C:D)|[10,07|24,93 (27,44
Thay thé 20% Trau
2 10 % Mudi silic 7,98 [19,95]|21,94

94

Rn7 |Rn 14 |Rn 28

TT | Ténmaubétong | ngay | ngdy | ngiy

tudi | tudi | tudi
Thay thé 20% Trau

3 5% Mudi silic 8,46 | 21,14 23,26
Thay thé 20% Trau

Y| r10% Mugisilic | S0 223257
Thay thé 20% Trau

5 15 % Mudi silic 9.30 | 23,24 (25,56

Bang 14: Mau bé tong thay thé 30% cat
bang vo trau co su tham gia ciia mudi silic

Rn7 |Rn 14 |Rn 28
TT | Ténmaubétong |ngay | ngay | ngay
tudi | tudi | tudi
1 | BT coso (XM:C:D) [10,07| 24,93 | 27,44
Thay thé 30% Trau
21 0o Mugi sitic | 698 | 17:45{ 19,20
Thay thé 30% Trau
30 Y50 Musisitic | 740 | 18:5020.35
Thay thé 30% Tréau
4 I
+ 10 % Mudi silic 7,82 119,551 21,50
Thay thé 30% Trau
5115 % Mugisilic | 13 |20:33]22.37

Trén co s¢ gia tri cuong do dat dugce cho
thay v6i mau 20% va 30% trau két qua anh
huong ciing twong tw mau 10%, nhung gia
tri dat duoc déu thép hon so vi mau bé tong
CO sO.

Muc do anh hudng ham luong mudi silic
duoc thé hién qua so d6 biéu dién ¢ hinh 11
va hinh 12.

@1BT co st (XMCD) 02 Thay thé 20% Tru + 0 % Mudi silic

513 Thay thé 20% Trdu + 5 % Muéi siic 84 Thay thé 20% Trau + 10 % Mudi silic
B 5 Thay thé 20% Tréu + 15 % Mudi silic

3000

2457 2556

10,00 +--p

Gia tri cwong d6 chiu nén Rn (Mpa)
o
£
)\

=
5

Rn 7 ngay tuéi Rn 14 ngay tudi Rn 28 ngay tudi

Hinh 11. Anh huéng ham lugng mudi silic dén
cuong do bé tong 20% vo trau thay thé cat
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1BT co s¢ (XM:CD) (02 Thay thé 30% Trau + 0 % Mudi silic
B3 Thay thé 30% Trau+ 5 % Mugi siic (94 Thay thé 30% Trau + 10 % Mui silic
5 Thay thé 30% Trau + 15 % Mugi silic

30,00

Gia tri cwong d6 chiu nén Rn (Mpa)
¢ v

Rn 28 ngay tubi

Rn 7 ngay tudi Rn 14 ngay tuéi

Hinh 12. Anh huéng ham lugng mudi silic dén
cuong do bé tong 30% vo trau thay thé cat.

3.2. Thao ludn

Tir biéu dd danh mirc 6 anh huong cia
ham lugng mudi silic dén gid tri cuong do
chiu nén (Rn) cta cac t6 mau theo két qua
thi nghiém. Trén co s¢ gia tri cuong dd mau,
nhom tac gia tién hanh tong hop ty 1€ anh
hudng cta ting truong hop so vl mau co s&
nhu sau:

- Mau bé tong co s& khi c6 sy tham gia
cua muoi silic.

Béang 15: Ty 1€ % anh hudng cua ham

luong mugi silic dén gid tri cuong dd bé tong

CcO SO
TT| Ténmau | Rn7 |Rn14|Rn28| So
bé tong ngay | ngay | ngay | voi
tudi | tudi | tudi | mau
(MPa) | (MPa) | (MPa) | co so
1 | BTcosd | 0% 0% 0%
(XM:C:b)
2 |BTcoso+| 4% 6% 5% A
5 % Mudi Tang
silic
3 [ BTcoso+| 8% 12% | 10% A
10 % Mudi Tang
silic
4 |BTcosd+| 5% 15% | 11% A
15 % Muoi Tang
silic

- Mau bé tong co so khi st dung vo trau
thay the cat.
Béng 16: Ty 1€ % anh hudng cua ham
luong vé trau thay theé cat dén gia tri cudng
do bé tong co sd

95

S6 13 (06/2025)

Rn7 |Rn 14 | Rn 28 L.
Tén mau | nga nga nga So Vo

TT| T BV | meAY I NS mAu
bé tong tudi | tudi | tuodi o5&

MPa | MPa | MPa

1 | BT cosd 0% 0% 0% v
(XM:C:D) Giam

2 | Thaythé | -11% | -10% | -13% | V¥
10% Tréu Giam

3 | Thaythé | -21% | -20% | -20% | V¥
20% Trau Giam

4 | Thaythé | -31% | -30% | -30% | V¥
30% Trau Giam

Dé tién hanh danh gia ty 1é anh huong
ctia ham lugng muoi silic dén gia tri cuong do
mau bé tong khi str dung 10% , 20% , 30% vo
triu thay thé cat ¢o sy tham gia cua 5%, 10%,
15% mudi silic trong thanh phan bé tong theo
bang 17 sau :

Bang 17: Ty 1¢ % anh hudng cua ham
luong mudi silic dén gia tri cudng do bé tong
st dung vo trau thay thé theo ty 18 thé tich cat.

Rn7 |Rn14|Rn28| So

S6| Ténmiubé | ngay | ngay | ngay | véi

TT tong tudi | tudi | tudi | mau

(MPa)|(MPa)|(MPa)| co s&

1| BTcoso | 0% | 0% | 0%
(XM:C:D)

2 | Thay thé 10% | -11% [ -10% | -13% | V¥
Trau+0% Giam
Mudi silic

3 | Thay thé 10% | -7% | 6% |-10% | V¥
Trau+5 % Giam
Mudi silic

4 | Thay thé 10% | -3% | 2% | 2% | V¥
Trau + 10 % Gis

Lo 1am
Muoi silic

5 | Thay thé 10% | -1% | -1% | -1% | V¥

Trau + 15 % Gis
Lo 1am
Muoi silic

6 | Thay thé 20% | -21% | -20% | -20% | V¥
Trau +0 % Giam
Muoi silic
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Rn7 |[Rn14|Rn28| So
S6| Ténmiubé | ngay | ngdy | ngay | voi
TT tong tudi | tudi | tubi | miu
(MPa)|(MPa)|(MPa)| co s&
7 | Thay thé 20% | -16% | -15% | -15% | V¥
Trau+5 % Giam
Muoi silic
8 | Thay thé 20% | -11% | -10% | -10% | ¥
Tréuﬂ'— 1.0.% Giam
Muoi silic
9 | Thay thé 20% | -8% | -7% | -7% | V¥
Tréuf 1.5.% Giam
Mudi silic
10 | Thay thé 30% | -31% | -30% | -30% | ¥
Tréu+0% Giam
Mudi silic
11 | Thay thé 30% | -27% | -26% | -26% | ¥
Trau+5 % Giam
Muoi silic
12 | Thay thé 30% | -22% | -22% | -22% | ¥
Trau + 10 % Gis
o 1am
Muoi silic
13 | Thay thé 30% | -19% | -18% | -19% | ¥
Trau + 1.5.% Giam
Mudi silic

Qua két qua tong hop ty 18 % mirc 6 anh
huong cua ham lugng mudi silic va vo triu
so v&i gia tri cuong d6 chiu nén mau bé tong
co s&, cho théy khi tron trdu vao hon hop bé
tong, do vo triu tao ma sat 16n nén cin tang
luong nude tron, dan tdi cuong do bé tong
giam déng ké. Trong khi d6 khi mudi silic
tham gia vao thanh phan bé tong, voi ham
lugng SiO, c6 trong mudi silic tham gia vao
qué trinh déng ran bé tong, gitp cho cudng
do bé tong tang 1én.

Két qua nghién ciru thé hién rd muc do
anh huong ciia ham lugng mudi silic dén gia
tri cuong dd bé tong, cai thién tinh trang khi
dua vo trdu va thanh phan cp phdi bé tong s&
lam cuong do bé tong gidm nhu tac gia Bui
Linh Tam c6 dé cap trong nghién ctru "Nghién
ctru kha nang chiu lyc ciia bé tong cdt trau
trong xay dung dudng giao thong nong thon".
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V6i cac cap phdi trén c6 thé dua vao tung
dung thuc té cac cong trinh xdy dung nha &
ndng thon, cong trinh duong dan ndng thon,
céc bo phan két cau cong trinh khong tiép xitic
truc tiép véi nude.

4. KET LUAN

Tur két qua thuc nghi¢m, cuong do chiu
nén ctia mau bé téng cac loai cap phdi khi dua
5%, 10% va 15% thé tich mugi silic so voi thé
tich xi mang tham gia vao thanh phan bé tong
bt triu, déu co gia tri cuong do chiu nén th'?ip
hon miu co s& duoc san xuét theo quy trinh
dong ran ty nhién 7, 14, 28 ngay tudi, duge
bao dudng ding quy dinh véi cap do bén bé
tong B20 tuong trmg méc bé tong M250.

Dua trén gia tri cuong d¢ chiu nén cua
tung t0 mau, nhom tac gia c6 dugce két luan
nhu sau :

- Khi dua 1% thé tich mudi silic so vé6i thé
tich xi mang tham gia vao thanh phan cap bé
tong co s&, gia tri cuong do chiu nén cta bé
tong & 7, 14, 28 ngay tudi sé tang 1% + 1,1%.

- Khi dua 1% thé tich vo triu thay thé thé
tich cat tham gia vao thanh phan cap bé tong
co s0, gia tri cuong do chiu nén cia bé tong &
7, 14, 28 ngay tudi s& giam 1% = 1,2%.

- T6 méu 10% thé tich vo tréu thay thé cat,
vo1 ham luong 5%, mudi silic gia tri cuong
d6 s& giam so voi mau bé tong co s¢ (-6%) +
(-9%) ; Vo1 10% va 15% mudi silic thi cuong
do bé tong tang (0,5% + 1%) va (4% + 5%),).
Gid tri cuong dd dat dugc tuong duong ca‘ip do
bén B20.

- T6 miu 20% thé tich vo trau thay thé
cat, voi ham lugng 5% , 10% , 15% mudi
silic gia tri cuong do s& giam so v6i mau bé
tong co s lan luot nhu sau: (-15%) + (-16%);
(-10%) + (-11%) va (-7%)+(- 8%). V61 ham
luong 5% , 10% mudi silic, gia tri cuong do
dat duoc tuong duong cép do bén B15. Pic
biét voi 15% mudi silic, gia tri cuong do dat
duoc twong dwong cip do bén B20.

- T6 méu 30% thé tich vo tréu thay thé cat,
vo1 ham lugong 5%, 10% , 15% mudi silic gia
tri cuong do6 s& giam so véi mau bé tong co sd
1an luot nhu sau: (-26%) = (-27%) ; (-21%)+(-
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22%) va (-18%)+(- 19%). Gia tri cuong do dat
dugc tuong duong cap do bén B15.

* Kién nghi

Téac gia xin dé xuat, dé c6 thé dua loai cép
phdi nay vao ing dung thyc té, dé nghi can c6
nghién ctru thém vé bién phap xr Iy chat mubi
thanh phan hitu co khac cta vo triu.

Khi san xuat dai tra, cong doan gia cong va
xtr Iy ngam bao hoa nude va xir 1y tap chat vo
trau phai thuc hién kiém tra bang may chuyén
dung, dam bdo loai bé nhitng ham lugng tap
chat khong can thiét c6 thé gdy anh huong dén
qua trinh dong ran cua xi mang, anh hudng
dén cuong do6 cua bé tong.
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