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ANH HUONG CUA KiCH CO COT LIEU VA HAM LUQNG NUOC
PEN CUONG PQ NEN VA PQ LUU PONG CUA BE TONG

Lé Thi Thanh Tam', Mai Thi Ngoc Hang?, Mai Thi Hong’, Nguyén Thi Mui¢
TOM TAT

Bai bdo nghién ciru sw anh huéng ciia kich ¢ cot liéu va ham leong nwde dén cuwong
dé nén va dé luu dong cia bé tong. Thi nghiém véi hon hop ba mdu bé tong dwoc thiét ké
Véi kich ¢ cot liéu va ham lwong nude khdc nhau. Két qua thi nghiém cho thdy, cuong dd
nén ciia bé téng giam va dg leu dong ciia bé téng tang khi sir dung cot liéu c6 kich cé l6n.
Ham lwong nuede cao la nguyén nhdn gdy ra cuong dé nén ban dau cao nhung cuong do
ldu dai thap.

T khoa: Bé t6ng, cuong do nén, do lwu dong, kich ¢ cot liéu, ham lrong nude.

1. DAT VAN BE

Bé tong 1a vat liéu phd bién sir dung trong cc cong trinh xay dung dan dung va cong
nghiép, giao thong, va thiy loi. Cac thanh phan co ban tao nén bé tong bao gdm: xi mang,
cat, da, va nudc. Ngoai ra, tuy thudc vao yéu clu cla tung cong trinh, diéu kién lam viéc va
yéu cau vé két cdu ma c6 thé thém cac phu gia dé ting cuong mot sd dic tinh cta bé tong.
Do vdy, véi bé tong thuong, cac dic tinh ctia né phy thudc nhiéu vao ham luong va chat
lugng cua cac vat liéu ché tao bé tong.

C6 nhiéu yéu té anh huéng dén cudng do nén va do luu dong ciia bé tong (do sut), vi
du nhu: ty 1€ cac thanh phﬁn ciu tao, phuong phép trdn, diéu kién bao dudng, loai cdt licu,
hinh dang cdt liéu va chit luong cua cac vat liéu ché tao bé tong... Trong cac yéu td trén,
moi quan hé giita kich ¢ ¢t liéu tho (d4, soi) v6i cudng do nén va do luu dong cua bé tong
nhan duoc sy quan tAm tir mot s6 nha nghién ctru trén thé gidi [9,10,12-15]. Pa phan cac
nghién ctiru déu két luan rang khi kich ¢& ¢t liéu ting, cudng d6 chiu nén cia bé tong giam.
Tuy nhién, theo két qua nghién ctru cia Kozul va Darwin (1997) [6], su thay ddi kich c& c6t
liéu khong anh huong nhiéu dén cuong do chiu nén cua bé tong. Két qua nghién ciru con
cho thay, véi bé tong thuong sir dung cbt liéu c6 duong kinh hat 16n nhat 19mm c6 cudng
d6 chiu nén 16n hon 7,6% so véi bé tong tuong tmg sir dung cdt liéu c6 duong kinh hat 16n
nhit 16mm. Piéu ndy nguoc lai voi cic nghién ctru [9,10,12-15]. Theo nghién clu cua
Woode ciing cac cong sy [13], khi kich c¢& ¢t liéu giam thi d6 luu dong cta bé tong giam.
Diéu nay nguoc lai véi nghién ctru cta Rathish va Krishna [10], khi kich ¢& cbt liéu giam
thi do luu dong ctia bé tong tang.

Ham lugng nude ciing 1a mot yéu té anh huong dén cudng d6 nén va do luu dong cua
bé tong. Luong nude phai cung cp du dé bé tong dat d6 luu dong trong thi cong (tinh dé thi
cong), dong thoi di cho cac phan tng thity hoa cia xi mang [8]. Néu ham luong nude it, bé
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tong co cudng do nén cao nhung d6 luu dong thap, kho thi cong. Nguoc lai, néu ham luong
nuée nhiéu, tinh d& thi céng cao, nhung chit luong bé tong giam [3,8]. Ham lugng nudc sir
dung trong bé tong cod mdi lién hé mat thiét véi kich ¢& hat va do sut yéu cau. Chinh vi vay,
theo tiéu chuan thiét ké thanh phan bé tong ctia Hoa Ky (ACI 211.1-91) [2], khi chon luong
nudée cho bé tong phai dua vao yéu cau thi cong (d6 sut) va kich ¢ cbt liéu (dudng kinh cbt
liéu 16n nhat).

Céc nghién cuu vé su anh hudng cua kich co cbt licu 1én cuong do chiu nén va do luu
dong cua bé tong con it, cac két qua con chua théng nhat bai vi ham lugng va tinh chét cac
thanh phan ciu tao cua bé tong khac nhau trong mdi dé tai nghién ctru. O Viét Nam, su anh
hudng nay chwa nhan duge nhiéu sy quan tdm tir cic nha nghién ciru. Bai bao nay nghién
cuu su anh huong cua kich co cdt liéu 1én cuong do chiu nén va do luu dong cua bé tong, va
anh hudng ctia ham lugng nudce 1€n cuong do chiu nén ctia bé tong.

2. NOI DUNG NGHIEN CUU
2.1. Thyc nghiém
2.1.1. Vit liéu

2.1.1.1. ba dam

P4 1a cbt liéu tho duge s dung dé tao ra bd khung chiu lyc cho bé tong. P4 st dung
trong nghién ciru ndy 1 d4 dam, c6 ngudn gde tu nhién va duoc ldy & mé Vic - Thanh Hoa,
d6 am 0,05%, d6 hit nudc 0,68%, khdi luong riéng 2,69 tin/m’ va khéi luong thé tich ¢
trang thai kho 1a 1,408 tan/m’. Sur dung hai loai da& dam c6 duong kinh hat 16n nhét
Dinax=25mm va Diax=15mm dé nghién ctru sy anh hudng cia kich ¢& cbt lidu 1én cudng do
chiu nén va dg luu dong cta bé tong.

2.1.1.2. Cat

Cat 1a vat li¢u dang hat nhé va min, cé ngué)n géc tu nhién duoc léy tir song Chu - Tho
Xuan - Thanh Hoa, gi4 thanh ré, thanh phan cha yéu 1a silic oxit (SiO2). Cat dugc st dung
dé 1am cdt liéu nho cung voi xi ming, nudc tao ra vira xi ming dé lap day 16 rng giita cac
hat cdt liéu 1én (da, soi) va bao boc xung quanh céc hat c6t liéu 16n tao ra khoi bé tong dac
chic. Cat sir dung trong nghién cuu la cat vang, c6 do am 5,65%, do hat nude 0,28%, md
dun d6 16n My = 2,67, khéi luong riéng 2,62 tin/m?>, va khéi lugng thé tich & trang thai kho
14 1,433 tAn/m’.

2.1.1.3. Xi mang

Xi miang 1a chat két dinh thiy Iyc trong qua trinh thay hoa cta bé tong. Xi mang sir
dung trong nghién ctru ndy 1a xi ming Nghi Son dan dung PCB40, c6 khéi luong riéng 1a
3,12 tAn/m’,

2.1.1.4. Phu gia

Phu gia 1a chit dugc bd sung vao bé tong bén canh nude, xi mang va cdt lidu dé cai
thién tinh cht va kha nang lam viéc clia bé tong, day nhanh qua trinh dong két, kho cung.

122



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

MB&i loai phu gia c6 tac dung khac nhau tity vao yéu cau sir dung. Trong nghién ctru nay sir
dung phu gia hoa déo sikament R7 dé giam luong nudc cho bé tong. Phy gia sir dung ¢
khoi lwong riéng 1a 1,15 tn/m’.

2.1.2. Thiét ké thanh phan bé tong

Nghién ctru ndy st dung phuong phap thiét ké thanh phan cap phdi bé tong theo tiéu
chuin ACI-211.1-91 [2]. Ba hdn hop bé tong c6 thanh phan nhu bang 1, v&i cung ty 18
nudc-xi mang 13 0,40. Hon hop bé tong M1 sir dung cbt lidu c6 dudng kinh hat 16n nht 1a
25mm. Hon hop bé tong M2 va M3 sir dung cdt lidu c6 dudng kinh hat 16n nhat 1a 15mm.
Muc dich thiét ké hdn hop bé tong M1 va M2 dé danh gia sy anh huong ciia dudng kinh
c¢dt lidu 1én cuong do chiu nén va do luu dong ciia bé tong. Hon hop bé tong M2 va M3
cung st dung c6t liéu co dudng kinh hat 16n nhét 1a 15mm, nhung c6 ham lugng nudc va
phu gia khac nhau. Hon hop M3 ¢6 ham lugng nude nhiéu hon, va sir dung it phu gia hoa
déo hon hdn hop M2. So sanh hdn hop M2 va M3 dé danh gia sy anh hudong ctia ham
lugng nudce 1én cuong dd nén cia bé tong, va anh hudng cua phu gia héa déo 1én do luu
dong cua bé tong tuoi.

Bang 1. Thanh phan bé tong thiét ké

Hén hop bé tong Tyl¢ | Ximang | Cat ba | Nuoc | Phu gia
' N/X (kg) kg) | kg | (kg | (kg
M1 (Dmax =25 mm) 457 841 962 175 7,5
M2 (Dmax =15 mm) 0,40 457 841 962 175 7,5
M3 (Dmax =15 mm) 550 659 962 | 218 2

2.1.3. Phuwong phap thi nghiém

Tt ca cac thi nghi¢m trong bai bao nay dugc thyc hién tai xudng thyc hanh khoa Ky
thuat Cong ngh¢, Truong Pai hoc Hong Puc.

2.1.3.1. Tron bé tong

Trong nghién ctru nay st dung may trén bé tong dung tich 450 lit nhu hinh 1(a). Sau
khi tron xong, hon hop bé tong dugce do ra khay nhu hinh 1(b) dé kiém tra do sut.

<Y

(b)
Hinh 1. a) My tron; b) Hon hop bé tong sau khi tron
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2.1.3.2. PBo do sut

Do sut hay do luu dong cua vira bé tong, dung dé danh gia kha ning dé chay cua hdn
hop bé tong dudi tdc dung cua trong lwong ban than hodc rung dong. B sut dugce xac dinh
theo TCVN 3105-93 [1] hoac ASTM C143 [4]. Dung cu do la hinh nén cut Abrams, goi
1a con Abrams, ¢6 kich thude 203x102x305mm, ddy va miéng hd. Que dam hinh tron ¢
duong kinh bang 16mm, dai 600mm. Cho hdn hop bé tong vao hinh nén cut thanh ba lan,
mdi 1an 1/3 thé tich hinh ndn va dam chit 25 lan. Sau d6 gat bo phan bé tong thira trén
dinh nén, tir tir nAng hinh non theo phuong thiang ding dé hdn hop bé tong sut xudng. DO
sut béng 305mm trir di chiéu cao cta bé tong tuoi. Hinh 2 thé hién do sut cua bé tong sau
khi thao hinh noén cut.

Hinh 2. P§ sut ctia bé tong sau khi thao hinh nén cut
2.1.3.3. Biic mdu
Khuon dtic mau thi nghiém cé hinh try tron dudng kinh 10cm, cao 20cm. Vi mdi hon
hop bé tong duoc thiét ké nhu trén, sau khi kiém tra do sut, tién hanh d6 bé tong vao khudn
thanh ba 16p, mdi 16p dam 25 lugt. Sau khi ddm xong 16p cudi cling thi gat bang dén miéng
khuon duc va lam phang bé mat mau nhu hinh 3.

Hinh 3. Miu bé tong vira diic xong

2.1.3.4. Bdo dwéng mau

Bao dudng mau bé tong nham cung cip nudc ddy du trong sudt qua trinh dién ra cac
phan tmg thily hoa ctia xi mang. Sau khi diic mau dugc mot ngay, bé tong hda cung thi thao
khuon, dem can khéi luong timg mau va ngam vao bé nudc dé bao dudng. Hinh 4 thé hién
c4c mau bé tong sau khi thao khudn va bao dudng trong bé nudc.

124



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

a) b)
Hinh 4. a) Mau bé tong sau khi thao khuén; b) Bio duwéng miu bé tong

2.1.3.5. Nén mdu

Mau bé tong sau khi bao dudng s& dugc dem di nén dé kiém tra cudng do. Trong
nghién ciru ndy sir dung méay nén bé tong Controls 300 tan dé xac dinh cuong d6 nén cua
mau (Hinh 5). Cuong do nén ctia mau b'flng luc nén 16n nhét chia cho dién tich bé mat mau.
Cac mau dugc nén sau 3, 7, 14 va 28 ngay bao dudng. M&i 1an thi nghiém voi 3 mau thir,
lay gia tri trung binh.

Hinh 5. Thi nghiém nén miu bé tong
2.2. Két qua va thio luin
2.2.1. Bdc tinh cua bé tong tuoi

Dic tinh bé tong twoi cta cac hdn hop duge thé hién & bang 2. Khéi lugng trung binh
cac mau xap xi nhau, sai khac 16n nhit 13 3%. Hn hop M1 c6 d6 sut 16n hon miu M2, c6
nghia 1a duong kinh c¢6t liéu 16n thi d6 luu dong cia bé tong cao. Piu nay duoc giai thich
boi Shetty (2000) [11] theo d6, do tong dién tich bé mit ciia cac hat ¢t lidu 16n nho hon
téng dién tich bé mit cta cac hat c6t liéu nho dan dén lugng nudce trén bé mat hat cbt liéu
16n nhiéu hon trén bé mit cac hat cbt liéu nho (v6i cing ham lugng nude nhu nhau). Vi vay
d6 sut ctia hdn hop M1 str dung ¢t 1iéu Dinax=25mm 16n hon d6 sut ctia hdn hop M2 str dung
6t 1i8u Dimax=15mm. Hn hop M2 ¢6 d6 sut 16n hon rat nhiéu so voi hdn hop M3. Két qua
nay do viéc str dung ham luong phu gia hoa déo & hdn hop M2 nhiéu hon so véi hdn hop
M3. Cha y rang ca ba hdn hop thiét ké c6 cung ty 18 nude-xi mang 14 0,40.
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Bing 2. Pic tinh ciia cac hdn hop bé tong twoi

Hanh Do sut Khoi lugng mau
P (cm) trung binh (g)
M1 (Dmax =25 mm) 20 4063
M2 (Dmax =15 mm) 18 3962
M3 (Dmax =15 mm) 8 3934
2.2.2. Cuong do nén
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Hinh 6. Sy phit trién cwong dd ciia miu bé tong

Hinh 6 thé hién sy phat trién cuong d6 nén cia mau bé tong theo thoi gian. Hinh 7 thé
hién cac mau bé tong sau khi thi nghiém bi nén v&. Cudng do nén ctia hon hgp M2 16n hon
cuong d6 nén cua hdn hgp M1. Két qua nay dong thuan véi cac nghién ctru trude [9,10,12-15];
kich ¢& cdt lieu cang cao thi cuong do chiu nén cang giam. Duong kinh c6t lidu 16n dé tao
nén cac 16 r5ng bén trong va nudc s€ bi giir lai tai day. Lau ngay nudc bay hoi tao nén cac
16 réng trong bé tong. Mit khac, lugng nudc nhiéu trén bé mit cua cac hat cdt liéu 16n s&
lam giam luc bam dinh giita ¢4 va vira xi mang. Khi chiu lyc, ving lién két yéu nay dé bi
pha hoai. Nguoc lai, v6i hdn hop bé tong sir dung dudng kinh ¢t liéu nho hon, dién tich bé
mat cao hon, lugng nudc trén bé mit it hon, dan dén lyc bam dinh gitra vira xi mang va cbt
lidu tt hon, do vay cudng do chiu nén tét hon.

Hinh 7. Cac miu v sau khi thi nghiém: a) Miu M1; b) Mau M2; ¢) Mau M3
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Hon hop M3 sir dung cbt liéu nhu hdn hop M2 (Dmax=15mm), tuy nhién cuong do
nén tai 28 ngay thip nhat trong ca ba hdn hop. Nguyén nhan 1a do hdn hgp M3 ¢6 ham luong
nude twong dbi cao (218kg) so voi hai hdn hop con lai (175kg), mic du ty 16 nude-xi mang
1a nhu nhau (N/X=0,40). Diéu nay dwoc giai thich bai cac nghién ciru [3,5,7,8], khi ham
lugng nudc cao, voi cing mot ty 1é nude-xi ming, dan téi ham luong xi mang cao. Lugng
nude cao 1a nguyén nhan dé lai cac 16 rdng bén trong bé tong khi nudc bdc hoi. Luong xi
mang cao 12 nguyén nhan gay bién dang co ngét ctia bé tong khi thuy hoa. Ham luong nudc
va xi mang cao déu 12 nguyén nhan lam giam chat luong bé tong. O 3 ngay tudi, hdn hop
M3 c6 cudng do nén cao nhit, do ham luong nude va xi ming ¢ hdn hop nay cao nén tbe do
thity h6a ban dau nhanh, 1am ting nhanh cuong d6 chiu nén ciia bé tong & giai doan dau.
Tuy nhién, vé 1au dai, khi ngdy tudi cang cao thi lugng nudc va xi ming cao lai 1a nguyén
nhan 1am giam chat luong bé tong nhu da phén tich ¢ trén. Do vdy cudong do nén ctia hdn
hop M3 kém nhat trong ba hdn hop tai 28 ngay tudi.

3. KET LUAN

Anh huong cua kich c& 6t liéu va ham lugng nudce dén cuong dé nén va d6 luu dong
ctia bé tong da dugc nghién ciru, két qua cho thiy :

D6 luu dong cua hdn hop bé tong str dung ¢t lidu co kich ¢& 16n cao hon do luu dong
ctia hdn hop bé tong st dung cdt liéu c6 kich ¢& nho. Str dung phu gia héa déo 1am ting dang
ké do luu dong cuia bé tong.

Cudng d6 chiu nén cua bé tong sir dung cbt lidu c6 kich ¢& 16n thap hon cudng do
chiu nén cua bé tong st dung cdt lidu ¢6 kich ¢& nho.

Ham lugng nude va xi mang anh huong 16n dén cuong d6 sém va cuong do lau dai
ctia bé tong. P6 1a nguyén nhan gay ra cudong do sém cao nhung cudng do lau dai thap.
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THE EFFECTS OF COARSE AGGREGATE SIZE AND WATER
CONTENT ON THE COMPRESSIVE STRENGTH AND
SLUMP OF NORMAL CONCRETE

Le Thi Thanh Tam, Mai Thi Ngoc Hang, Mai Thi Hong, Nguyen Thi Mui

ABSTRACT

Normal concrete is a popular construction material, its compressive strength impacts
on load capacity and cost of the project, while its slump affects construction possibility. This
paper investigates the effect of coarse aggregate size and water content on the compressive
strength and slump of normal concrete. Three concrete mixtures are designed with different
coarse aggregate size and water content. Test result indicates that the compressive strength
of concrete reduces and the slump of concrete increases when using larger coarse aggregate
size. High water content is the cause of high compressive strength at early stage but low
compressive strength at high stage.

Keywords: Concrete, compressive strength, slump, coarse aggregate size, water content.
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