PHUGNG PHAP THIET KE CAP PHOI BE TONG CO SU DUNG
KET HOP PHU GIA KHOANG VA PHU GIA HOA

Nguyén Thi Thu Hrong'

TOm tét: Dua trén thuce té hién nay, nhiéu loai bé tong co si dung dén phu gia bao g&m ca phu
gia khoang két hop vdi phu gia héa nham cdi thién cdc ddc tinh ciia bé tong cho phil hop véi nhitng
Yeu cau cu thé khac nhau. Bdi bdo dé cap dén phwong phap tinh toan cdp phoi bé tong khi c6 sir
dung dén thanh phan phu gia khodng va phu gia héa két hop. Cac budc tinh todn dya trén co sé
phirong phap thiét ké cap phdi bé tong truyén thong ciia Viét Nam nhung cé xem xét dén cong thirc
tinh chi ziéu va thanh phan ciia phu gia ciing nhiw viéc diéu chinh cdc thanh khac trong bé tong khi

c6 thém cac thanh phdn phu gia nay.

Tir khoa: Cap phoi bé tong, phu gia khodng, phu gia héa.

I. PAT VAN DBE'

Hién nay rat nhiéu loai bé tong duorc khuyén
cao nén st dung phu g1a bao gdm ca phu
khoang va phu gia hoa nham cai thién céac tinh
chit dé dap tmg yéu ciu dic thd cia cac loai
cong trinh khac nhau. Thong thudng mdi loai bé
téng ¢ nhitng phuong phap tinh cap phdi riéng,
nhung vé co ban van trén co s& cua nguyén tic
thé tich tuyét ddi. Piém khac chinh giita cac
phuong phap 13 qui dinh vé gidi han ham lugng
céc thanh phan vat liéu trong bé tong nhu xi
mang, nudc, cat hay d4, va phu gia néu c6 nham
dam bao thoa man cac dic tinh ciia hon hop bé
tong va bé tong sao cho phl hop véi didu kién
thi cong ciing nhu diéu kién 1am viéc sau nay
clia san pham dong ran. Bai viét nay xin gioi
thiéu phuwong phap thiét ké cip phdi hon hop bé
tong c6 sir dung két hop phu gia khoang va phu
gia hod hoc. Céc bude tinh todn dua trén co so
phuorng phap thiét ké cap phdi bé tong truyén
thdng cta Viét Nam nhung c6 xem xét dén cong
thirc tinh chi tiéu va thanh phan cia phu gia
khodng, phu gia hoéa hoc ciing nhu viée dicu
chinh cac thanh khac trong bé tdng khi cé thém
cac thanh phan phu gia nay.

Il. TONG QUAN VE BAI TOAN THIET KE
CAP PHOI BE TONG

2.1. Muc dich ciia viéc thiét ké cip phoi hén
hgp bé tong

Viéc thiét ké cap phdi bé tdng nham xéac dinh
ty 1¢ giita cac vat lidu céu thanh (xi ming, phu
gia khoang, cét liéu nho, cbt liéu 16n, nudc va
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phu gia hoa hoc) tir 6 thanh 1ap mot cap phdi
hop 1y, ma theo do6 khi thi cong dat dugc cac chi
tiéu k¥ thuat ciia hon hop bé tong va bé tong,
dong thoi dam bao tinh kinh té cua két ciu bé
tdng sau nay.

2.2. C&c di ligu cin biét truwéc

1) Yéu cdu vé bé tong: Mac bé tong (cudng do
nén theo tudi), yéu cau mac chdng thim va kha
ning chng xam thyc, chdng mai mon v.v...

2) Yéu cdu vé diéu kién thi céng: Hinh dang
két cau, kich thudc, mat do cdt thép; Thoi gian
can dé thi cong (van chuyén, d6 hdn hop bé
tong vao két cau), nhiét d6 moi trudng, phuong
tién van chuyén hdn hop bé tong, phuong tién
dé d6 bé tong (bang ciu hodc bang bom)...

3) Y&u cdu vé vit liéu ché tao bé tong:

+ Xi mang: Loai, cudng d6 thuc té, khoi
lugng riéng,.....

+ Phu gia khoang hoat tinh: Loai, d0 min,
hoat tinh, khéi luong riéng,...

+ Cat: Loai, mé dun d6 nho, khdi luong
riéng,...

+ Pa dam: Loai, duong kinh hat 16n nhit
(Drmax), khdi lwong riéng, khdi lwong thé tich
x6p (d6 dong), d6 hong, ...

+ Phu gia siéu déo giam nudc: Loai phu gia,
luong dung, kha nang giam nudc, kha nang 1am
cham ninh két va kha niang duy tri d6 linh dong
theo thoi gian.

2.3 Qui trinh thiér ké cdp phoi bé tong

Quy trinh thiét ké thanh cip phdi bé tong
duoc tién hanh theo 3 giai doan:

1) Xac dinh y8u ciu vé cac chi tiéu ky thuat
ma hdn hop bé tdng va bé tong can dat duoc;
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Xac dinh cic yéu cau vé diéu kién thi cong va
cac dic tinh cua vat liéu dung dé ché tao bé
tong.

2) Tinh toan thiét k& cép phdi bé tong, tién
hanh thi nghiém trong phong rdi diéu chinh cap
phdi hop 1y dé dat duoc cac yéu cau ky thuat dé
ra nhu d8 xac dinh & bude 1.

3) Thi nghiém diéu chinh cip phdi bé tong
theo diéu kién thyc té tai hién trudng.

IIL. CAC BUGC THIET KE

A- Phdn tinh todn

Bude 1: Chon do sut ciia hdn hop bé tong
(SN*) — B¢ sut duoc chon dua vao dang két cau
va diéu kién thi cong (phwong phap dam)

Buwée 2: Xac dinh lugng nudc tron (N) —
Lugng nudce tron duge chon dua vao do sut yéu
cau xac dinh & bude 1, cling c4c chi tidu cua vat
licu sir dung cho hdn hop bé téng.

Budée 3: Xac dinh cac thong s6 ciia hdn hop
chat két dinh

- Chét két dinh ¢ day dugc xem Ia hdn hop
ciia xi ming v6i thanh phan phu gia khoang.
Phu gia khoang dugc sir dung dé thay thé mot
phan xi ming trong hdn hop chat két dinh, c6
thé tham khao tai liéu [2] lvong dung nhu sau:

+ Tro bay: C6 thé dung 15-:-35% thay thé
lugng dung xi mang

+ Mudi silic va tro trau: C6 thé dung tir 5-:-
15% thay thé lwong xi ming

- Tron theo ty I€ chon va thi nghiém xac dinh
cuong d6 thuc té cua chat két dinh nhu phuong
phap thi nghiém xac dinh cuong do cua xi mang
theo TCVN6016-1995.

- Tinh khdi Iuong riéng caa chat két dinh (ped)

100

Pera = m

Px Ppgk

Trong do:

X%, PGK%: La ty 1é cua lwong dung xi
ming va phu gia khoang trong chat két dinh

Px> Ppgks Pokd: L& khoi lugng riéng cua xi
mang, phu gia khoang va hdn hop chét két dinh,
g/cm’,

Budée 4: Xac dinh ty 1¢ chat két dinh/nudc
(CKDI/N)

Ty 1&¢ CKD/N xac dinh tr cong thuc
B6lomay:

CKD
Ry = A-Rcm-(T - l:"-5) N

CKD _ R,
T - A'Rtkd
Trong d6: Ry Cuong do nén ctuia bé tong,

lay bang mac bé tdng yéu cau nhan vai hé sé an

toan 1,1 d6i v6i tram tron tu dong va 1,15 dbi

Véi tram tron thi cong.

Reka: Cudng do thuc té cua chét két dinh;

A: Hg s6 tra bang;

CKD/N: Ty 1¢ Chit két dinh/Nué6c theo khdi
luong.

Budre 5: Tinh ham lugng chét két dinh
(CKD)

CKD
CKD = T. N, kg‘

Buéc 6: Xac dinh lugng phu gia khoang va
phu gia hoa cho 1m? bé tong
- Ham lugng CKD tinh dugc ¢ trén bao
gdom xi ming va phu gia khoang. Ham luong xi
mang (X) va phu gia khoang (PGK) trong 1m®
bé tdng s& dugc tinh theo cong thuc:
_ CKD.(100 — PGK%)
X= 100
CKD.PGK%
PGK = T.kg
- Luong phu hoa thuong duoc dung theo
hudng dan caa nha cung cip va ty Ié phu gia
hoa duoc tinh theo % so véi xi mang. Néu ty 1é
tron phu gia héa 1a PGH% so véi xi mang thi
ham Iugng phu gia héa (PGH) trong 1m® bé
tong sé la:
X PGH% _ CKD.(100 — PGK%).PGH%
’ 100 100 :
Néu phu gia hoa ¢ dang long thi lrong nude
trong phu gia phai duoc tinh vao trong thanh phan
nude tron hay noi cach khac phai tinh giam bot
nuée tron do d ¢6 mot phan trong phuy gia.
Budée 7: Xac dinh thé tich hd (Vi)
CKD PGH
a= + .
Pogn +N, |it
Néu phu gia & dang long thi
CKD PGH PGH CKD
V= + (n_ ): ,
Pekd  Pogh Pogh)  Poka it
Budée 8: Xac dinh hé s6 du vira hop 1y Kq —
Tra bang phu thuc vao Vp, mé dun dé6 min ctia
cat Mg va loai da.
Budée 9: Xéc dinh lugng cdt liéu 16n (D)
1000
r3-Kg 1
Pod +E

+0.5

-hg

PGH =

00.kg

Peckd

kg

hoac
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Pod
D - DT
Trong do:
b - Ham luong d4 dim trong 1m° bé tong, kg;
re - DO rong giita cac hat c6t liu 16m,

rdzl_(pod

kg

p, x1000 );

pod- Khéi luong thé tich xbp (khdi lwong db
déng) cua cbt liéu 16n, kg/m>;

pa - Khéi luong thé tich hat ciia c6t lidu 16n,
a/cm’;

Kq— Hé s6 du vira hop 1y.

Buwoc 10: Xac dinh ham Iugng cat (C)

CKD PGH N B
C = 1000 - + +—+—||-Pc=
ckd Ppgh Pn Pa

b
= [lﬂﬂﬂ - (V. +—)].pc,kg
Pa

Trong do:

X, PGK, PGH, N, C, D: La ham luong chit
két dinh (g6m xi mang va phy gia khoang), phu
gia hoa, nu6c, cat, da trong 1m> hdn hop bé
tong, kg ;

Pekd> Ppghs Prs Per Pa: LA khdi lugng riéng cua
chit két dinh, phu gia hoa, nudc, cat va khoi
lugng thé tich hat cua da, g/cm3.

B- Phan thi nghiém trong phong va diéu
chinh theo vit liéu thwc té tai hién truong

Budée 1- Thi nghiém kiém tra d luu dong
(do sut SN)

Tir cap phdi bé tong tinh toan theo ly thuyét,
thi nghiém kiém tra do syt va diéu chinh luong
nudc cho dén khi dat do luu dong yéu cau. Cha
¥y Vé cach hiéu chinh cac thanh phan nhu duoc
gidi thiéu trong tai liéu [1].

Néu dung phu gia déo héa thi cho lugng phu
gia theo khuyén cao cta nha san xuat va thi
nghiém diéu chinh giam nudc cho dén khi dat
d6 luu dong yéu cau. Ghi lai lvong nudc va tinh
lai ty 16 N/X.

Buée 2- Thi nghiém kiém tra cuong do

Tron mé thr voi thanh phan da duoc diéu
chinh ¢ budc 1, dac 3 nhom mau véi 1 nhom
ding ham luong chét két dinh nhu tinh toan &
budc 1, hai nhom khac véi ham lugng CKD
tang va giam 10%, kiém tra chi tiéu cuong do.
V€ duong quan hé giira cuong d6 va ham lugng
chit két dinh. Dwa vao duong quan hé xac dinh
ham lugng chat két dinh yéu cau.

Cac chi tiéu co ly khac cua bé tong (cuong
d6 ubn, d6 chdng thim,....) khi c6 yéu cau dugc
xac dinh theo cac tiéu chuan lién quan hién
hanh.

Buée 3: Thi nghiém xac dinh khoi lwgng
thé tich ciia bé tong twoi (pp™™)

Sau khi xac dinh lugng nu6c va chat két dinh
hop 1y, tinh lai ty 18 CKD:N:C:D, két hop véi ty
I¢ phu gia khoang thay thé xi mang va ty 1¢ phu
gia hoa tinh theo xi miang da xac dinh & phan
trén, tién hanh thi nghiém xac dinh khéi luong
thé tich cuia bé tong tuoi.

Biét khdi lwgng thé tich cta bé tong tuoi, ta
c6:  CKD+PGH+N+C+P= py™™

Thay cac dai lugng PGH, N, C, b bz:ing biéu
thire tinh theo CKD theo ty 1& dd xac dinh vao
cbng thace trén s&€ xac dinh dugc lugng CKD, va
te CKD tinh dugc cac lugng vat liéu PGH, N,
C, b cho 1m° bé tong.

Budéce 4: Diéu chinh thanh phan cip phéi
bé tong tai hién trwong

Cin cr vao thanh phan cip phdi da xac dinh
trong phong thi nghiém, diéu chinh thanh phan
cp phéi bé tong tai hién truong theo do am
thuc té cua cdt liéu sao cho cip phdi d4 tinh
toan khong thay doi.

IV. Vi DU TINH TOAN

Buée 1: Xac dinh do luu dong SN*°

Theo yéu cau két cdu va diéu kién thi cong,
chon dugc SN 13 8cm

Buére 2: Xac dinh lugng nude (N)

Vi SN=8; Cat c6 My=2,52; P4 dam co
Dmax=20 xac dinh duoc lugng nude 1a 195 (1)

Buére 3: Xéc dinh cac thong s6 ctia hon hop
chat két dinh

- Sir dung phu gia khoadng tro bay, theo
khuyén céo quyét dinh lugng ding la 30% thay
thé xi mang,

- Su dung xi mang Poocliang thuong PC40,
va tro bay Pha Lai tron theo ty 1€ xac dinh &
trén, xac dinh duoc cudng do thuc té cua chit
két dinh 1a 480daN/cm?,

- Xac dinh khdi luong riéng ciia chét két dinh:

100 100 g
Pexa = X%  PGK% 70 30 _2’??(;7.-)
Px plﬂk 3,1 2,22

Budée 4: Xac dinh ty 1¢ chat két dinh/nudc
(CKDI/N)
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V&i yéu cau bé tong c6 méac thiét ké 1a 300 , _ CKD 366

T T = _ z
daN/cm?, thi cong bang tram tron tu dong’ vat = Pera = 2,77 +195 = 327(lit)
litu xem nhu c6 chat luong trung binh, ty 1& Buée 8: Xac dinh h¢ s6 du vira hop ly Kq -
CKD/N xéc dinh duoc nhu sau: Tra bang phu thudc vao Vi, mé dun d¢ min cua

CKD _ Ry, N "] §_300x11 o CAt My valoaidid > Ky=145736
N AR_,, =~ 05x480 ' Buée 9: Xac dinh lugng cot licu 16n (D)
Budéc 5: Tinh ham lugng chét két dinh (CKD) Do P _ ~ 1148(kg)
CKD Ta-(Bg—1)+1 048.(145736-1)+1
CKD = T'N = 1,875 x 195 = 366(kg) Trong d6:
Budc 6: Xac dinh lugng phu gia khoang va ra=1- (p% ) XlOOO)—1 - (140%’69“000)—0,48

phu gia hoa cho 1m? bé tong
- Theo dé xuat lay luong phu gia khoéng
tro bay 1a 30%, nhu vay luong xi mang va tro
bay sir dung cho 1m® bé tong tinh duoc Ia:
CKD.(100 - PGK%) 366(100 - 30)
¥= 100 - 100

Buwoc 10: Xac dinh ham Iugng cat (C)
C=11000- (VR 4+ D/pd) ). o4 =

= [1000 - (327 +1148/2,69) 1.2,7 = 663(kg )
= Vay cip phdi vat liéu cho 1m® bé tong
=256(kg) theo tinh toan la:

HAn hop chét két dinh: 366 kg
CKD.PGK 30 5. S Eno-
PGK = ® 36620 1100kg) Trong df). Xi mang: 256 kg
100 100 PG khodng tro bay: 110 kg
- Dung phy gia tc che an mon dang long H&n hop nuéc va phy gia héa: 195 (1)
V&i ty 1¢ 2% so véi xi mang, ta c6 luong phy gia Trong d6: Phu gia ic ché an mon:
dang cho 1m® bé tong sg la: 5,12 kg (4.45 lit)
PGH = ':E:]“" - 2:*1‘5{]; 2 o 5.120kg), Nuéc: 190,55 kg (190,55 lit)
tuong ting voi thé tich: 5,12/1,15=4,45(1) cat: 663 kg
Buée 7: Xac dinh thé tich hé (Vi) ba: 1148kg
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Abstract
METHOD TO DETERMINE THE PROPORTION OF CONCRETE USING BOTH
MINERAL AND CHEMINAL ADMIXTURE

Based on the the current circumstance, most types of concrete use admixture including mineral
and chemical admixture in order to improve the properties of concrete to meet various kinds of
purpose. This paper presents the method for determining the proportion of concrete which use both
mineral and chemical admixture. The steps are based on the conventional method applied in Viet
Nam, but consider the formulas to calculate the properties and the content of admixture as well as
adjust other components in concrete.

Key words: Concrete proportion, mineral admixture, chemical admixture.
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