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ABSTRACT

Concrete mix design for normal concrete and concrete including rice husk
ash based on the densified mixture design algorithm is investigated. The
major difference from other mixture design algorithms is that instead of
partial replacement of cement, the concrete mix design method
incorporating pozzolanic material is used to fill the void of aggregates and
hence increase the density of the aggregate system. The purpose of such
action is to reduce the cement paste content as low as possible for design
properties such as workability, strength, and durability. Using it provides
several advantages, such as improved strength and durability properties,
and environmental benefits related to the disposal of waste materials and
to reduced carbon dioxide emissions.

TOM TAT

Phirong phdp tinh todn cap phéi theo phwong phdp lén chdt cho hai nguon
vit liéu phé bién cho bé tong thuong va phwong phdp cho bé téng cé sir
dung tro trau dwoc xdy dung trong nghién ciru. Sw khdc biét co ban ciia
phuwong phap tinh todan so vdi cac phwong phap khac do la thay vi sir dung
phirong phdp thay thé mét phan xi mang bang cdc vit liéu pozzolan,
phirong phdp tinh todn sit dung cdc vt liéu pozzolan dé lap cdc 16 rong
gitta cot liéu; két qua la c6 thé tang do chdt cua cot liéu. Viéc sir dung
phiong phép tinh cap phoi bé tong theo phwong phdp nghién ciru la nham
giam lwong vita xi mang xuéng mikc thap nhdt cé thé nhung van dam bao
dwoc yéu cau vé tinh luu dong, cuong do ciing nhw dp ben cua bé tong.
Viéc ung dung phwong phap tinh toan sé mang lai nhiéu wu diém nhw cdi
thién cuong d va do bén cho bé tong, va nhitng wu diém cho méi triong
nhue tén dung nhing vt liéu phé thai, giam heong khi thdi cacbonic.

Trich dan: Bui Lé Anh Tuén, Ngb6 Van Anh, Hwang Chao Lung va Ping Tram Anh, 2016. Xay dung quy
trinh tinh toan cap phoi bé tong thuong va bé tong co6 sur dung tro trau. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 45a: 12-19.

1 PAT VAN BE

toan cap phdi bé tong rat quan trong vi né quyét

Viéc tinh toan cdp phdi bétong 1a nham xac
dinh ty 1& giita cac vat liéu cu thanh, tir d6 thanh
1ap mot cip phdi hop 1y ma theo d6 khi thi cong
dat dugc cac chi tiéu ky thuat dong thoi dam bao
tinh kinh té ctia hdn hop bé tong sau nay. Viéc tinh
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dinh chat luong cua bé tong ciing nhu gia thanh.
Ngoai nhitng phuong phap tinh toan cdp phdi phd
bién nhu phuong phap ciia Ban méi truong Anh,
cua Vién bé tong My, phuong phép Dreux-Gorisse
cua Phap, phuong phap Modooc L.J. Murdock cia
Anh, phuong phép ciia Hoi dong bé tong Poocling,
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phuong phap Bolomey-Skramtaev (Nga), c6 rat
nhiéu nha khoa hoc di nghién clru va dé xuat
nhitng phuong phép tinh todn khac nhau nhu:
phuong phéap cua Sobolev va Amirjanov (Sobolev
K. va A. Amirjanov, 2010), phuong phap cua Su
va Miao (Su N. va B. Miao, 2003)... Mdi phuong
phap déu c6 pham vi thich dung riéng. Nhin chung,
nhimg phuong phap nay deu dua ra dugc quy trinh
tinh toan co xét den ty 18 toi uu gitra cac thanh vat
liéu dé dam bao tiét kiém cbt liéu, han ché téi da
ham lugng xi ming sir dung nhung van dam bao
cuong do thiét ké. Tuy nhién, da s6 cic phuong
phép st dung nhiing cach tinh toan kha phuc tap,
su dung cic bang tra, hoac co nhiéu hé 6 kinh
nghiém can chon trong qué trinh tinh toan,... diéu
nay dan dén viéc timg dung cic phuong phap nay
dbi voi nhitng vat liéu ¢ nhitng dia phuong khac
nhau s€ khong con mang lai hi¢u qua cao.

Puzzolan 1a mot loai vat li€u dung trong nganh
xdy dung. Loai vat liéu nay da dwoc ngudi Y sir
dung trong nganh xdy dung vao thoi ky La Ma ¢
dai tai vung Puzuoli ¢ Italia, tén vat liéu duoc dat
theo tén dia danh nay. Pozzolan 1a m¢t vat liéu ma
khi két hop v6i canxi hidroxit tao thanh hop chét
¢6 tinh chét xi ming. Pozzolan thudng duoc sir
dung nhu 12 mot vat liéu bd sung (thuat ngir k§
thudt trong tiéng Anh 1a “concrete extender”) cho
xi mang Portland dé tang d6 bén lau dai va ting
cuong cac dac tinh vat li¢u khac cua bé tong xi
ming Portland, trong mot s trudng hop, giam gia
thanh bé tong.

Tinh toan cp phdi bé tong dua trén thuyét tinh
toan lén chat cling dugc thuc hién boi nhiéu nha
nghién cuu (Sobolev, K. va A. Amirjanov, 2010,
Kosmatka S. va ctv., 1995, Mora C.F. va ctv.) theo
nhidu cich tinh toan khac nhau. O Dai Loan,
phuong phap tinh toan cap phi bé tong - Densified
Mixture Design Algorithm, goi tit la DMDA duoc
Gido su Chao-Lung Hwang xay dung va da duogc
{mg dung thanh cong & rat nhidu cong trinh nhu toa
thap 101 ting & Dai Bic, toa nha 85 ting ¢ thanh
phd Cao Hung (Hwang C.L va c¢tv.,1996, Tu T.Y
va ctv., 2006, Hwang C.L va ctv., 2001, Hwang
CL va ctv.,2002, Hwang CL va ctv.,2003).
Phuong phap DMDA dugc phat trién dya vao
nguyén ly: tinh chat vét 1y cua hdn hop sé& dat t6i
wu khi mat do vat 1y dat gia tri cao nhat. Sy khac
biét co ban cia phuong phdp DMDA so véi cac
phuong phap khac d6 1a thay vi st dung phuong
phap thay thé mot phin xi mang bang cac vat lidu
pozzolan, phuong phap DMDA su dung cac vat
lidu pozzolan dé lap cac 16 rdng giita ¢t licu; két
qua la cé thé tang d6 chat cua ¢bt lieu. Muc dich
cua cach sir dung vat li€u pozzolan nhu trén la
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nham giam luong via xi mang xudng mure
thap nhét c6 thé nhung van dam bao dwoc yéu cau
vé cuong do, tinh lwu dong ciing nhu do bén cua
bé tong.

Phuong phap Bolomey-Skramtaev la phuong
phap duoc st dung phd bién ¢ Viét Nam hién nay.
bay la phuong phap tinh toan ly thuyét két hop véi
viéc tién hanh bang thuc nghiém dua trén co s 1y
thuyét “thé tich tuyét d6i” c6 nghia 1a tong thé tich
tuyét dbi (hoan toan dic) cua vat lidu trong 1 m® bé
tong bang 1000 lit. Ngoai phwong phap tinh toan
két hop v6i thyc nghiém trén, phuong phap tra
bang theo dinh muc xac dinh thanh phén vat liéu
cho 1 m® bé tong cling dugc st dung. Bang tra
thanh phan vat liéu cho 1 m? bé tong cac loai thong
thuong nhu: cip phdi cho 1 m?® bé téng khi dung xi
mang PC 30, PC 40. Céan clr vao mac xi mang, c&
hat 16n nhét cta cbt lidu, do sut va mac cia bé tong
can ché tao, tra bang dé xac dinh so bg thanh phan
vat liéu cho 1 m® bé tong. Cac phuong phap nay
cing ¢ nhirng han ché nhu st dung nhiéu bang
tra, nhiéu hé s6 kinh nghiém,... Vi vay, khi 4p
dung voi nhiing loai vét li¢u ¢ nhung dia phuong
khac nhau thi chat lugng bé tong rat kho kiém soat.

Ngoai nhiing phuong phap trén, nghién ciru vé
phuong phap tinh toan cap phdi bé tong con rét it &
Viét Nam. Theo tim hiéu ctia nhom nghién ctru thi
chwa ¢6 nghién ctru tinh toan cip phdi bé tong cho
vat lidu 6 Pdng bang séng Ciru Long.

Cac hu héng thuong giap nhu bé tong cham
dong rin, cudng do thdp, bé tong bi nit mit sau
khi d0, bé tong bi phong rop, bé tong bi bién
mau. .. xay ra kha pho bién tai nhiéu cong trinh xay
dung, dic biét & ving Pdng bang song Cuu Long.
Mot trong nhitng nguyén nhan chu yéu do cép ph01
bé tong chua hop ly. Da co nhiéu nghién ciru vé
cép phdi bé tong trén thé gioi ciing nhu & Viét
Nam. Nhung da s6 cac phuong phap diéu sir dung
nhitng thuat toan phtc tap hay phai st dung nhitng
phan mén hd trg. Didu nay it nhiéu gay kho khan
cho ngudi thiét ké. Vi véy, viéc xay dung phuong
phap tinh toan cdp phdi bé tong c6 cach tinh toan
don gian, dé ap dung, dic biét co xét dén dac tinh
co ly hoa cua vat lieu ¢ nhiing dia phuong khac
nhau & moét nhu cau cap thiét.

Pac biét hon, cac nguén vat liéu tu nhién sir
dung cho bé tong nhu da, cat dang dan can kiét.
Hay viéc sir dung qua nhiéu ham luong xi ming
trong bé tong s€ tang lugng khi thai COz. Viéc xay
dung phuong phap tinh toan cip phdi c6 thé tiét
kiém ham luong c6t lidu, xi mang 1a can thiét giai
quyét phan nao van dé cap thiét trén.
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2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén Iy phdi trén vt li¢u

Phuong phap tinh toan dga vao nguyén ly: tinh
chét vat Iy cua hdn hop s& dat t6i wu khi mat do vat
ly dat gia tri cao nhit. Nguyén Iy nay duoc ap dung
phé bién cho viée phdi tron hdn hop voi nhimg vat
liéu dang hat roi rac co kich thude hat khac nhau.
Nguyén ly nay dugc trinh bay nhu Hinh 1. Qua
trinh lén chit c6 thé chia lam 4 giai doan chinh nhu
Hinh 1(a): (1) Cac vt liéu dang hat vat liéu roi rac
ludn c6 16 rong; (2) LS rong cua vat liéu dang nay
¢6 thé duoc 1dp day boi mot hay nhiéu loai vat liéu
cung c6 dang hat roi nhung véi kich thudc hat bé
hon; (3) Néu ctr tiép tuc thém vat lidu co kich
thudc hat bé hon thi cac 15 rdng tiép tuc duoc lap
déy, cho dén khi tit ca 16 rdng déu duogc lap diy;
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(4) Khi tat ca cac 16 rdng di duoc lap ddy ma van
tiép tuc thém vat liéu c6 kich thudc bé hon thi &
giai doan nay vat liéu co kich thudc bé hon khong
con dong vai tro la 1én chat nira.

Méi quan hé giita khéi luong thé tich cta hdn
hop vat liéu va luong vat lidu dung dé lén chit
dwoc trinh bay ¢ Hinh 1(b). Khéi lwong thé tich
ctia hon hop vat liéu ting dan trong qua trinh lén
chat, giai doan (1) va (2). Khdi luong thé tich dat
cuc dai khi hdn hop vat liéu ¢ trang thai hoan toan
dugc Ién chat, giai doan (3) va giam déan khi ta tiép
tuc thém vat liéu st dung dé len chit, giai doan (4).
Qua d6 ta thay, giai doan (3) 1a giai doan hdn hop
s& dat t6i wu khi ma mat do vat Iy dat gia tri cao
nhit. Tt dd thi ta hoan toan co thé xac dinh ti 18
phdi tron tdi wu.

Lo rong

L6 rong

(1) Khéng Iap
day

(2) Lén chat
chua du

@)

Khéi lvong
thé tich

=

1
|
Y

(3) Lén chat hoan (4) Len chat dw
toan

»

»

Khéi luong thé tich o AL iAr TARLAR
wong vat liéu lap-da:
dat cuc dai Luong va HIEp-CaY

Hinh 1: Cac giai doan chinh trong qua trinh lén chit

Nguyén 1y nay co thé dwoc ap dung cho viée
tim ty 18 phdi tron ¢dt liéu tdi wu cho hon hop bé
tong khi ma c6t liéu sir dung cho bé tong déu o
dang hat vat liéu rdi rac véi kich thudc hat va khoi
lwong riéng khong qua gin nhau nhu Hinh 2.

Céc vat liéu pozzolan nhu tro bay, xi sit, mudi
silic, tro trdu ¢ thé dugc s dung nhu mét dang
vat lidu 1am ddy vi kich thudc hat cia ching nho
hon nhiéu so véi cat va da nhu Hinh 2.

Xi ming
" mas
I : ba
T
{ Tro bay
i [ f [ Cat
Muoi silic ‘
<
- AR L
I L] I
001um 0. 1um 1pm 10um 100pm 1imm 1icm 10cm
10nm 100nm 1000nm 1E4nm 1ES5nm 1E6nm 1E7nm 1E8nm

Hinh 2: Kich thwéc hat ciia mot s6 loai vat liéu sir dung cho bé tong
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Tu nguyén ly trén, ta co thé xdy dung phuong
phap ph01 trén sao cho hdn hop cbt liéu dat t6i uu.
Déi voi bé tong thuong chi bao gom cat, da, xi
méng va nudc nén cbt lidu lac nay gom co cat va
da. Pé tim ti 16 phéi tron gitr da va cat ta sé thuc
hién thi nghiém Alpha nhu Hinh 3(a). Trong
truong hop bé tong c6 sir dung tro triu ta thyuc hién

ba

Lip 16 rong bang cat
(Thi nghi¢m Alpha)

(a)
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nhu Hinh 3(b). Trudc hét tir thi nghiém Alpha ta co
hén hop Cat + Pa véi ti 1¢ tdi wu. Tro trdu vdi kich
thudc hat ~ 15 um nén c6 thé dung nhu mot dang
vat lidu lam day 14p 16 rdng cho hdn hop Cat + Pa.
Ti 18 tro triu st dung s& duoc xac dinh thong qua
thi nghiém Beta.

bi

Lip 16 rong bang cat
(Thi nghiém Alpha)

Lap 16 rong bing tro triu
(Thi nghi¢m Beta)

Hon hop
Pi + Cit + Tro triu

Hinh 3: Céc thi nghiém: (a) Thi nghiém Alpha va (b) Thi nghiém Beta

2.2 Nguyén Iy tinh toan thé tich chit két dinh

Gia st c6t lidu co dang hinh cdu nhu Hinh 4.
Thé tich lwong vira st dung bao gdm lugng vira dé
1ap 16 rong (V) va lugng vira bao phu bé mit cot
liéu (Sxtmin): Vp = Vy + Sxtmin. Theo cong thirc nay,
dé tiét kiém luong vira s dung cin giam Vy va
S*tmin . Lwong Vv khi ma ty 1¢ phéi trdn cho cac
loai c6t liéu t01 uu, diéu nay c6 the ap dung nguyén
ly phdi tron cbt liéu bén trén. Dé giam luong vua
bao phu bé mat cbt lidu ta can giam chiéu day cia
16p vita (tmin) xudng it nhat. Tuy nhién, viéc tinh
toan luong vira theo cong thirc trén twong dbi phic
tap vi ta can tinh S — dién tich bé mat cta c6t liéu.
Pé don gian cho viéc tinh toan, ta co thé tinh thé tich
vita theo cong thirc V,=nVy voi n la hé s du vira. Gia
tri n dugc chon sao cho lugng vira la thap nhét.

L. Chiéu day ciia 1op vita

V,: 16 rong

Thé tich ciia vita: Vo=Vt S* i
S: dién tich bé mat cua cot lieu

:nV;

Hinh 4: Mbi quan h giira 18 rdng giira cac hat
cot liéu va lwgng vira
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3 KET QUA VA THAO LUAN
3.1 Quy trinh tinh toan cip phdi

Ap dung hai nguyén Iy trén, nguyén ly tinh toan
cap phdi cho bé tong duoc chia lam hai budc:
Budce 1 - tinh toan cdt lidu va Budc 2 - tinh toan
lwong vira. Tinh toan cbt liéu chinh 1a viéc tinh
toan ti 1& phdi tron t6i wu cho cac vat liéu thanh
phan gdm cat, da, phu gia khoang (néu co). Véi ti
1& phéi tron t6i wu thi 16 réng cua hdn hop cbt lidu
s& thip nhét, do d6 sé tiét kiém luong vira st dung.
Luong vira duoc tinh toan trong budc 2 chu yéu dé
“boi tron” cbt lidu va lap 16 rong gilta cac hat cot
lidu dé dam bao lwong vira st dung it nhét.

Quy trinh tinh toan cip phdi cho bé tong
thuong va bé tong co sir dung tro trau dugc trinh
bay duoi day:

3.1.1 Quy trinh tinh todn cdp phéi cho bé tong
thuong

WC(I[
—— (1.1)
ch +W,,
trong d6: a la gia tri tim dugc tir thi nghiém
a .
W, 1a khéi lugng ctia cat; W, 1a khéi lugng
cua da.

Thé tich 16 réng ctia hdn hop (cat + dé)
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VV:I—ZK
Vi

trong do: ¥, la khéi luong riéng cta vt liéu 7,

(1.2)

kg/m?.
Xéc dinh thé tich cua vira:

W
V,=V,+Sxt=nV, :n[l—z7'J (1.3)

1

trong d6: S 14 dién tich bé mat cua cbt liu; ¢
la chiéu day cuia lop vira phu trén bé mat cot ligu;
n 1ahé s6 du virava V), 1a thé tich cua vira,

Tinh toan cbt liéu, V,

agg
Vagg =1—Vp (1.4)
trong do Vagg 1a tong thé tich ciia cot licu.

Tinh toan ham luong da theo cong thirc s6 1.1
¢o thé duoc viét lai nhu sau:

Wcat X(l_aj
a

Thé cong thirc 1.5 vao cong thirc s 1.4 va viét
lai ta duoc:

W, = (1.5)

agg

W, = 1.6
’ (1 —aj 11 (10
-
a yda 7/cat
Tinh ham lugng cta xi mang (W, ), nuéc
( Wnuoc ):
W ximan,
Vp — nuoc + g (17)
ynuoc yximang
Ty 1€ nude/xi mang (w/c) la A, ta co
/4
/1 — nuoc (18)
Wximang
Wnuoc = ﬂWximang (19)

Thay cong thirc 1.9 vao cong thirc 1.7 va viét
lai ta dugc:
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y
- P
I/V)cimang -
A 1
(1.10)
7/ nuoc 7/ ximang

trong d6: W,,cs Wiinang 18n lugt 1a khOi
luong cua nude, Xi mang; ¥ ,..c» ¥ vimang lan luot

1a khéi lugng riéng cta nudc, xi mang.
3.1.2 Quy trinh tinh todn cdp phéi cho bé téng
cO su dung tro trau
/8
ag=—"x (2.1)
W..+W,

cat
trong d6: ¢ 1a gia tri tim dugc tir thi nghiém « .

/4

", 12 khdi luong ciia cat; W, 1a khéi luong

cua da.

w

trotrau

(Wda + Wcat) + VVt

rotrau

p=

2.2)

trong do: B la gid tri tim duoc tir thi nghiém £ ;

W 1a khéi lwong cua tro trau.

trotrau

Thé tich 156 rdng ciia hdn hop (tro trdu + cat +
d4)

w.
V,=1-) —* (2.3)
Vi
trong do: ¥, la khéi lwong riéng cta vat liéu 1,
kg/m>.

Xac dinh thé tich cua vita:

w.
V,=V,+Sxt=nV, :n(l—Z?J (2.4)

1

trong d6: S 1a dién tich bé mat cua cdt licu; ¢
la chi€u day cua 16p vira phu trén bé mat cot liéu;
n 1a hé s6 du vira va Vp 1a thé tich cua vita.

Tinh toan ¢t liéu, Vagg

Vi =1-V,

agg

(2.5)

V.. latong thé tich cua cbt licu.

trong do V.,

Tinh toan ham lugng tro tréu, d4. Cong thirc s6
2.1 va 2.2 ¢6 thé duoc viét lai nhu sau:
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W, Ww,x[l‘“j
a

VI/trotmu = I/vat x ﬂ
' a—off

Thé cong thic 2.6 va 2.7 vao cong thic sb 2.5
va viét lai ta dugc:

(2.6)

2.7)
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agg

V= ATy T 1 1
G
a 7 da Ve cat a _alB Ve trotrau

Tinh ham lugng cua xi mang (anang) nuoc
(VVﬂll(IL )'
W Wximan
Vp — nuoc + g (29)
}/ nuoc 7/ ximang

Ty 1& nudc/chat két dinh (w/ecm) 13 A, ta c6

W ioc
ﬂ — nuoc (2' 1 O)
Wximang + I/Vtrotrau
Wnuoc = /’i’(Wximané + VV!rot}au )

(2.11)
Thay cong thiic 2.11 vao cong thirc 2.9 va viet
lai ta duoc:

V _ 2 Mirotrau.
W ons = Y nuoc 2.12)
A
Ve ¥ ximang
trong do: W, W imang lan luot 1a khéi luong

cua IllIé'C, Xi mang; }/nuoc > yximang lé'n 1u0t ra kh61

luong riéng cua nudce, xi mang.

So sanh hai quy trinh tinh cap phdi cho bé tong
thuong va bé tong tro trdu, diém khac nhau co ban
d6i v6i bé tong thuong sau khi ¢6 ty 18 phdi tron toi
wu giita da va cat s& tinh toan luong vira cho cip
phdi, con bé tong tro trau 15 rdng cua hdn hop da
va cat s& duge lap ddy bai tro trau. Nhu vay, viéc
sir dung tro trau theo phuong phap nay s& han ché
16 rong trong bé tong ciing nhu tiét kiém duoc
luong xi mang su dung.

Vagg 0,778

w
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3.2 Vidu tinh toan cip phoi

3.2.1 Vat liu sv dung

Vit li¢u dugce st dung dé tinh toan cép phéi bé
tong theo phuong phap tinh toan duoc xéy dung l1a
C.’::IC loai vat liéu st dung phd bien ¢ khu vuc Dong
bang song Cuu Long. Chi tiéu k¥ thuét cta cac loai
vat liéu nhu sau:

— Khdi lugng riéng ciia xi mang: 2960 kg/m’

—  Cat: Khbi lugng riéng : 2620 kg/m’; Do hit
nude: 11,25%; D6 am: 0,54%

— Pa: Khéi lugng riéng: 2700 kg/m?; Do hat
nude: 0,5%, Do 4m : 0,66%, Dmax= 25 mm

— Khéi lugng riéng cta nude: 1000 kg/m?

— Khdi lugng riéng cia tro trdu: 1900 kg/m?

Sau khi xac dinh cac chi tiéu cua vt liéu, thi
nghiém Alpha va Beta duoc thgc hién dé xac dinh
cac ty 1€ phoi tron toi vu. Tur ket qua thi nghiém ta
cO: Olmax = 36% va Bmax =2%.

Tir céc s6 liéu, cip phdi bé tong cho bé tong
thuong va bé tong cd st dung tro trau dugc tinh
toan nhu sau:

3.2.2 Quy trinh tinh todn cdp phéi cho bé tong
thuong

Tu thi nghiém o ta c6: Wear + Waa = 2107 kg
cho 1m?

W, =, W,..=036x2107=758,52 kg
de = chH—dd _cht =2107-758.52=1348,48 kg

Thé tich 15 rdng cta hdn hop (cat + da)

w. w w
v, :1_2_121_(0_m+ﬂ)
71 7cat j/da
3852 134848 0oy
2620 2700

Xac dinh thé tich vira:

V

' =V, =1,05%0,2111=0,222 m?

Tinh toan thé tich c6t lidu, Vaqg

V 3

agg =1-0.222=0,778 m

:1—Vp

Khéi luong cat:

—=748 (kg | m>)

cat:[l—aj Lo :(1—0,36j L
a )yg, Tew \ 036 )2700 2620
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Khéi luong da:

w
da

=748 x

—1330 (kg / m°)
0,36

Tinh toan voi ty 1€ nude/xi mang (w/c) 1a A=
0,55.

Khdi lugng xi ming:

W = "p
xXiman
N ) 1
+
Ynuoc }/ximang
222 1
0 =250(kg/m3)E

0, 55 1
1000 2960
Khdi lugng nudc:

=W

_ _ 3
vimang = 0:35%250=137.5 (kg / m°)

WI’H/IOC
Viay khéi luwong cua cac vat li¢u thanh ph?m cho 1
m® bé téng:

W,y =748 (kg / m)

_ 3
Wda =1330 (kg /m™)

W =250 (kg / m>)

ximang
Wuoe =137.5 (kg I m)

3.2.3  Quy trinh tinh todn cdp phoi cho bé
tong co sw dung tro trau

T thi nghiém o va B ta c6: Weat + Waa +
Wirotras= 2060 kg cho 11’113

= ﬂx[(Wda Wear)+ trotrau]
=0,02x2060 = 41 kg

Wtrotrau

Wegr = Wegy + W, ) =0.36x(2060-41,2)
=727 kg
Wd =2060— Wcat trotrau

=2060-727-41=1292 kg

Thé tich 16 rong ciia hdn hop (tro trdu + cat +
da)
w. w w
szl—z—lzl—( C(lt+ da
7i Yeat  7V4g  Ttrotrau

1292 41 ) 6.2004 m3
1900

w,
4 _trotrau )

727 N
2620 2700

=1—(

18

Phan A: Khoa hoc Ty nhién, Cong nghé va M6i triong: 45 (2016): 12-19

Xéc dinh thé tich vita:

n!

1-0.234 = 0,766 m> — "
r!(n—r)!

Vagg =1-Vp =

Khéi luong cat:

Vagg

w =
cat _
o
& JYda  Veat a-aff Vtrotrau

=716 (kg / m°)

Khdi lugng da:

w x(l_—“j=1274 )
a

dazW

cat

Tinh todn véi ty 1& nuGe/xi mang (w/c) 1a A =
0,55.

Khdi lugng tro tréu:

w,

trotrau

W, X[a—ﬁaﬂj:“ (kg | m)

Khéi lugng xi mang:

V ) trotrau
_ Ynuoc _ 3
Wximang = =238 (kg/m™)
A 1
+
Ynuoc 7 ximang

Khéi luong nuéce:

Y4 153 (ke / m°)

Whuoc ximang Wootrau) =

Vay khéi lugng cua céac vat li¢u thanh phén cho
1 m® bé tong:

W, =716 (kg /m>)
W, =1274 (kg ! m3)
W — 41 (kg / m°)
trotrau g
_ 3
Wximang =238 (kg/m™)

Wnoe =153 (kg [ m>)
4 KET LUAN

Phuong phap tinh cip phdi theo phwong phap
Ién chat duge xay dung c6 phuong phap tinh todn
don gian, han ché viéc tra so liéu tir cic bang biéu
nhu theo cac phuong phap dugce st dung hién nay
bﬁng cach thi nghiém truc tiép trén vat liéu st dung
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tir d6 c6 thé han ché cac sai sé do st dung céc loai
vat liéu nguén géc, chét luong khéc nhau. Viéc xdy
dung phuong phép tinh todn tir viéc xac dinh ty 1¢
tdi wu cua cot liéu roi sau d6 méi xac dinh luong
vira s& tiét kiém dugc lugng xi ming st dung
nhung van dam bao cudng do va ting do bén cia
bé tong.

Céch tinh cap phdi nay rit phu hgp cho viéc
tinh toan ty 1¢ vat li€u pozzolan tbi uu st dung cho
bé tong. Viéc sir dung vat liéu pozzolan dé lap day
16 rong trong hdn hop cbt lidu tir d6 xéc dinh duoc
lugng dung cho vét li¢u nay s€ phat huy vai trd ctua
vat liéu vira dong vai tro ldp ddy nhimg 15 rdng
trong bé tong, vira tham gia phan ung hoéa hoc
(phan tmg pozzolan) dé ting cuong d6 va do bén
cua bé tong.

Pé ting hoat tinh cia tro triu trong bé tong,
may tron bé tong nén sir dung loai may trén cudng
bic. Can tinh todn va thi nghiém kiém tra véi
nhiéu cp phdi dé tir d6 xay dung biéu dd cap phdi
cho cac cip do bén ciia bé tong twong ing véi timg
loai vét liéu pho bién ¢ Pdng bang song Ciru Long.
Viéc sir dung phu gia giam nudc cho cap phdi tinh
toan theo phuong phap nay s€ dam bao luong nudce
sir dung & mirc thip nhat.
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