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TOM TAT: Khi nghién ciru ché tao nhiing loai bé tong moéi, khi thiét ké thanh phan cip phdi bé tong
c6 su dung nhiéu loai phu gia, hoac cac loai bé tong da c6t liéu thi viéc thiét ké thanh phén bé tong theo
céch thong thuong gap rat nhidu kho khan do cac 4n s6 du vao quéa nhiéu. Bai bao nay dé cap dén viéc
tmg dung phuong phap quy hoach thuc nghiém dé thiét ké thanh phan bé tong c6 kha ning siéu dong
cimg nhanh va chdng an mon cbt thép. Pay 1a loai bé tong dic biét do sir dung t6 hop nhiéu loai phu
gia khac nhau.

Tir khéa: Quy hoach thuc nghiém, t6 hop phu gia, bé tong siéu dong cimg, chdng dn mon ¢t thép.

OPTIMAL DESIGN OF SUPER-FAST HARDENING CONCRETE COMPONENTS,
ANTI-CORROSION REINFORCEMENT BY EXPERIMENTAL PLANNING METHOD

ABSTRACT: When researching and manufacturing new types of concrete, when designing concrete
mix compositions that use many types of admixtures, or multi-aggregate concrete types, the design
of concrete compositions in the usual way is very common, many difficulties due to too many input
unknowns. This paper refers to the application of experimental planning methods to design concrete
components capable of super-fast hardening and corrosion resistance of reinforcement. This is a special
type of concrete due to the use of a combination of many different admixtures.

Key words: Experimental planning, additive combination, super-hardening concrete, reinforcing corrosion resistance

mon; to hop siéu déo + dong cting nhanh;

Xuéit phdt tir thyc trang hién nay rit t0 hop si€u déo + phu gia khoang min [3].

nhiéu cong trinh viing ven bién bi hu hong.
Céc giai phép stra chita hu hong con nhiéu
bat cap, chua triét dé. Pho bién hién nay la
giai phap sir dung vira hodc bé tong 1ap kin
vung hu hdéng, vita hodc bé tong s dung
c6 dugc tron cac loai phu gia dé nang cao
mdt sb tinh chat nhat dinh. Cac “td hop phu
gia” thuong dugc sir dung va dé ap dung
trong vira bé tong stra chira cong trinh ven
bién gdm c6: To hop siéu déo + chong an

Trong khi do, bé tong dung stra chira nhirng
hu hong cho cong trinh ving ven bién doi
hoi nang cao dong thoi nhiéu tinh chat hon
nhu: Cén c6 tinh déo dé dé& nhao tron, dé thi
cong, dong déu hon; Can dong clg nhanh
dé dam bao sém chiu dugc anh hudng cua
tac dong nhu tai trong di lai, myc nude thuy
tridu, tac dong cua séng... trong do, dic biét
luu ¥ vi trf stra chita ndm & ving thuy triéu
1én xudng, song danh dé 1am hu hong phan
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vira bé tong méi thi cong; Can c6 kha ning
bao vé cot thép, chdng an mon cdt thép ciing
nhu &n mon 16p bé tong bao v&; Can c6 do
dic chic cao dé tang kha nang chéng tham,
khong cho nudc bién tham qua.

Vi vay, chia khoa dé ché tao dugce loai
bé tong dic biét, doi hoi nhidu pham chat
nhu trén 1a Iya chon dugc td hop cac loai
phu gia va ung dung phuong phap quy
hoach thuc nghiém dé thiét ké t6i wu thanh
phan loai bé tong nay. Trong nghién ciru
[1], chung t61 da di theo hudng nhu vay va
da dat duoc mot sd két qua rat kha quan.

2. TONG QUAN VE VAN PE NGHIEN CUU

Viéc thiét ké thanh phan cap phdi bé tong
thong thuong giéng nhu viée giai phuong
trinh chira nhiéu an s6. Tuy nhién do cac an
s6 dau vao thuong 1a nhitng c6t liéu di quen
thudc, da co nhidu nghién ctru vé anh huong
ctia cac loai c6t liéu sur dung trong bé tong
cling nhu 12 mdi lién hé gitra cac cot liéu voi
nhau dé bé tong dat duoc nhitng tinh chat
t6i wu. Chinh vi vy, viéc gidi bai toan thiét

ké thanh phan bé tong v6i nhiéu an s van
thuc hién dugc cung v6i phuong phap thé
tich tuyét ddi [4]. Tuy nhién trong thuc té,
khi nghién ctru ché tao céac loai bé tong moi,
nhiing anh huong ciia c6t liéu mdi dén chat
luong bé tong chua c6 nhitng nghién cou
cu thé, chua c6 nhitng danh gia méi lién hé
gitta cac cdt liéu v6i nhau. Hodc khi thiét ké
thanh phén bé tong sir dung nhiéu loai phu
gia hay bé tong da ct lidu, s6 luong an sb
tang 1én nhiéu va viéc giai bai toan nhiéu
an chi sir dung phuong phap thong thuong
gap rat nhidu kho khan. Khi d6 viéc két hop
gitra phuong phép thuc nghiém va toan hoc
(quy hoach thuc nghiém) dé tim ra ham
lwong phu gia t6i wu dé cai thién mot sé tinh
chat nao do ciia bé tong s& la giai phap khoa
hoc c6 dd tin cay cao.

Trong nghién ctru thiét ké ché tao bé
tong siéu déng cuing nhanh, chéng an mon
cdt thép chung toi str dung phuong phap
quy hoach thyc nghiém bac 2 tdm xoay. So
d6 thuat toan cua phuong phap nay duoc
thé hién nhu sau:

Lua chon cac thong sé dau vao (thanh phan cip phdi bé tong)

!

Lap ké hoach va lam thi nghiém

|

Tinh cac hé s0 hoi quy

l

Kiém tra tinh c6 nghia cta cac hé s hoi quy theo tiéu chuan Student

l

Viét lai mo hinh thong ké chi gdm céac hé s6 hdi quy c6 nghia thoa man chuan Student

!

Kiém tra tinh twong hop ctia mé hinh thong ké (vira viét lai) theo tiéu chuan Fisher.

l

End
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Néu thoa man thi mod hinh thong ké
tuong hop s6 liéu thuc nghiém, khi d6 c6
thé dya vao mo hinh nay dé dua ra cac két
ludn can thiét. Nguoc lai cAn phai xem xét
cdi tién lai mo hinh.

3. THIET KE TOI UU THANH PHAN
BE TONG SIEUDONG CUNG NHANH,
CHONG AN MON COT THEP

3.1. Lua chon phu gia sir dung cho nghién ciru

Lwa chon phu gia tang cung nhanh

Do muc dich yéu cau can ché tao loai
bé tong c6 dac tinh dong cing siéu nhanh
dé bé tong som cé kha ning chiu duoc
tac dong cua song, nudc bién dang ciing
nhu tai trong di lai trén két cdu nén trong
nghién cuu, ching t61 chon loai phu gia
chuyén bi¢t tang cting nhanh 1a HI.O1 cua
hang Vmat. Phu gia HI.O1 c6 dang bot,
mau xam, ngudn gbc canxi fomate cé thé
giup bé tong dat 50% cuong do sau 4-5 gio
thi cong, 75% cuong do sau 6-8 gio.

Co ché tang cimg nhanh cua bé tong str
dung phu gia HI.O1 c6 thé giai thich nhu
sau: thanh phan hoa hoc chinh cua xi ming
pooclang la CS, CS, C,A va CAF. Cac
khoang C.S, CS tao ra cic hydrat car‘lxi
silicat C-S-H tao ra sy dong ctiing ban dau,
phat trién cuong do sdém va do bén gi01 han.
C,A giai phong mot lugng nhiét 16n trong
qua trinh thuy hoa sém, con C AF taora mé}l
xam cua be tong xi mang pooclang. Hop chat
canxi fomate tham gia phan }'Ing voi CA d’é
gidi phong nhi¢t sém gop phan nhu mat chat
tang do ran chic - luong nhiét 1am cho qua
trinh dong cimg nhanh hon. Bén canh do su
toa nhiét va mat do am bé tong trong qua
trinh déng cimg nhanh 1am giam thé tich ctia
bé tong, day chinh 1a hién tuong co ngdt bé
tong giai doan dong ran. Khi tmg suat kéo
xuét hién boi hién tuong co ngdt bé tong 16n
hon cuong do chiu kéo cua bé tong tai thoi

diém d6 s& xuét hién hién tugng nut. Vi vay,
khi st dung phu gia taing nhanh qua trinh
thily hoa xi mang, can két hop véi phu gia
hoa hoc c6 tinh trrong nd dé bu lai do co nay.
Lwa chon phu gia siéu deo. Vi muyc
dich sir dung phu gia siéu déo dé giam
lugng dung nudce, tang do déo cuia bé tong
dong thoi dé bé tong c6 do truong nd nhe
dé bu lai do co cua vita bé tong (nguyén
nhan gay ran nut bé tong moi do) khi bi
thiy hoa thi phy gia Vmat SCC 1a mdt lya
chon t6t. Phu gia Vmat SCC c6 tinh giam
nude cao (dat tir 30-35%), dy la san pham
dugc tong hop tir polymer v co va hitu
co. Vmat SCC la phu gia dang bot, c6 do
min cao (lot sang 0,3155 mm 1a 8%), do
am 0,6%; ham luong MgO 1a 5%; pH = 7.
Lua chon phu gia khoang hoat tinh.
Phu gia khodng hoat tinh dugc sir dung
trong nghién ctru 13 xi 10 cao nghién min
Hoa Phat S95. Bang cach 1am ngudi nhanh
xi 10 cao luyén thép s€ thu dugc xi hoat
hoa. Khi nghién min véi ty dién 4000-
6000g/cm? (min hon xi mang), xi 10 cao
c6 tinh tu két dinh va hut voi. Day 1a san
pham phi kim loai, ¢6 thanh phan tuy theo
thanh phan cta quing, da giy chay va tap
chat trong than coc duge cho vao 1o cao.
Pé c6 duge tinh chat thay hoa tét thi xi
1ong phai dugc 1am ngudi nhanh khi 13y ra
khoi 10 cao. Nho d6 s& giam tdi thicu su két
tinh va chuyén xi 1ong thanh hat, bao gdm
chu yéu 1a cac chat khong két tinh nhu:
silicat, aluminat canxi va cac chat kiém
khac. Bén canh hi€u qua dua vao trong bé
tong gidng nhu cac puzolan ndi chung thi
xi 10 cao con thuc dy tao moi truong kidém
bén viing bao quanh c6t thép ngin ngira
ion CI' xam thyuc dn mon cdt thép. Do min
cua xi 10 cao ciing gitp no len 16i lap day
cAu trac bé tong vi vay tang do dac chéc,
cuong do bé tong, kha ning chong tham.
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3.2. Lwa chon cbt liéu khac

Xi mang: O Viét Nam hién nay c¢6 nhiéu
loai xi mang do nhiéu nha may trén khap cac
tinh thanh san xuit. Theo tiéu chuan Viét Nam
TCVN 2682-2009 thi xi mang Pooc lang (PC)
1a loai xi méng khong dugc pha phu gia cong
nghé vuot qua 5%, tuy nhién tai cac cong trinh
xay dung thudng cd cic mo puzolan gan do,
do vay voi xi mang PC c6 thé tién hanh nghién
ctiu, danh gia anh hudng cua puzolan dugc
lwa chon dén tinh chit cta vita va cia bé tong
mot cach ro rang. Ngoai ra puzolan con co tac
dung 1am giam nhiét thuy hoa, bd sung luong
hat min, tang tinh cong tac, tang do dac chéc
cua bé tong sau khi dong rén v.v...Mit khac,
xi ming PCB méi nha may khéac nhau sé sir
dung phu gia khoang voi ham lugng sur dung
la khac nhau, do vay khi danh gia anh hudng
cta puzolan s€ kho khan va phurc tap hon, con
trong nghién ctru ctia dé tai 1a str dung xi 10
cao nghién min 1a phu gia khoang nén can sir
dung xi mang loai PC.

Xi mang dugc st dung trong nghién
ctru 1a xi mang PC40 Chinfon Hai phong.

Cat: Bugc lya chon sir dung tuan theo quy
dinh clia tiéu chuan TCVN7570:2006 - Cét
liéu cho bé tong va vira - Yéu cau ky thudt.

Cat str dung trong nghién ctru 1a cat song Lo
c6 md dun d6 16n 1a 3,1, khdi luong thé tich
1410 kg/m?, khéi lugng thé tich 13 2,68 g/em’.

Pa dam: Da st dung trong dé tai dugc
khai thac tir Phu Ly- Ha Nam da dugc phan
thanh 2 cap hat 5-10 mm va 10-20 mm. D4
dam c6 khoi luong thé tich 1a 1410 kg/m?®,
khéi lugng riéng 13 2,73 g/cm?

3.3. Xay dung quy hoach thwc nghiém cho
cac thanh phén cip phoi

Phuong phép chu dao st dung trong
nghién ctru dé tai 1a phuong phap quy
hoach thuc nghi¢m truc giao cép 2[2]. Lua
chon ¢d dinh luong dung siéu déo Vmat
SCC =5%*chét két dinh theo kinh nghiém
va khuyén cdo ctia nha san xuat. Ngoai ra,
cac bién thay doi va ham nghién ctru duoc
lya chon nhu sau:

Bién dau vdo trong nghién ciru quy
hoach thuc nghiém (bién thuc)

-7 Téng lugng dung chat két dinh
(xi mang + xi 10 cao), kg/m?

-7, Liéu luong xi 16 cao/(xi mang +
xi 10 cao), %

- Z;: Liéu luong ’phl.l, gia tang ctng, %
tong lugng dung chat két dinh;

Bang 1. Gia tri mi hoa va gia tri thuc clia cic yéu t6 anh huong

Bién ma Bién thuc

xi, i=1+3 Z, Z, Z.
Mirc cao +1 430 25 1
Murc thap -1 350 15 0,2
Mirc khong 0 390 20 0,6
Khoang bién thién DZi 40 5 0,4
Mirc +a +1,215 439 26 1,086
Mic -a -1215 341 14 0,114

Cdc ham muc tiéu nghién cuu trong thi nghiém

y,.Cuong do bé tong & tudi 04 gio (MPa)
y,: Cuong do bé tong & tudi 06 gio (MPa)

y,, Cuong do bé tong & tudi 28 ngay (MPa)
y,: Do chéng thim nude cua bé tong (Kg/cm?)

y.. Mirc d¢ thdm ion CI' (cu 16ng)
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Bang 2. Ma tran quy hoach thwe nghiém truc giao cap 2, ba yéu té

Bién ma Bién thuc
STT X, X, X A 7, Z,
1 1 1 1 430 25 1
2 -1 1 1 350 25 1
3 1 -1 1 430 15 1
4 -1 -1 1 350 15 1
5 1 1 -1 430 25 0,2
6 -1 1 -1 350 25 0,2
7 1 -1 -1 430 15 0,2
8 -1 -1 -1 350 15 0,2
9 1,215 0 0 439 20 0,6
10 -1,215 0 0 341 20 0,6
11 0 1,215 0 390 26 0,6
12 0 -1,215 0 390 14 0,6
13 0 0 1,215 390 20 1,086
14 0 0 -1,215 390 20 0,114
15 0 0 0 390 20 0,6
Bang 3. Thanh phan cip phéi va két qua thi nghiém
Cép Xi | Xilo | Cat | ba |DPa10-| Nuée |PGsiéu| PG |Cuong|Cudng| Cudng| Do | Do
phoi |mang | cao | (kg) | 5-10 |20 mm| (lit) déo | tang d(:) d(} fié chc?ng tham
kg) | (kg) mm | (kg) (kg) |cing| tudi | tudi |tudi 28| tham | ion
(kg) (kg) | 4 gio | 6 gio | ngay | nudc | CI
(MPa)|(MPa)| (MPa)| (kg/ | (Cu
cm’) |16ng)
CP1| 323 | 108 | 744 | 349 | 721 150 21.5 | 43 | 21.0 | 31.5 | 42 13 | 500
CP2| 263 | 88 | 774 | 364 | 751 150 17.5 | 3.5 | 15.0 | 22.5 | 30 12 | 550
CP3| 366 | 65 | 745 | 350 | 722 150 21.5 | 43 | 245 | 343 | 445 12 | 700
CP4 | 298 53 775 | 364 751 150 17.5 35 1 17.6 | 24.6 32 11 750
CP5| 323 | 108 | 746 | 350 | 723 150 215 | 09 | 34 7.1 42 13 | 500
CP6 | 263 88 775 | 364 752 150 17.5 0.7 2.4 5.2 30.5 12 550
CP7| 366 | 65 | 747 | 351 724 150 215 | 09 | 45 9.0 45 12 | 700
CP8| 298 | 53 | 776 | 365 753 150 175 | 0.7 | 3.3 6.5 | 32.5 11 750
CP9 | 351 88 | 742 | 348 | 719 150 | 21.95 | 2.6 | 13.4 | 17.9 | 44.8 13 | 530
CP10| 273 | 68 | 779 | 366 | 755 150 | 17.05 | 2.0 | 84 | 11.2 | 28 11 620
CP11| 289 | 101 | 760 | 357 737 150 19.5 23 1 10.1 | 13.0 36 12 520
CP12| 335 | 55 | 761 | 357 | 738 150 19.5 | 23 | 12.3 | 16.2 | 38.5 11 730
CP13| 312 | 78 | 759 | 357 | 736 150 19.5 | 42 | 204 | 285 | 37 12 | 570
CP14| 312 | 78 | 761 | 357 | 738 150 195 | 04 | 22 37 | 37.2 12 | 570
CP15| 312 78 760 | 357 737 150 19.5 23 11.1 | 14.8 37 12 570

TAP CHI KHOA HQC, S6 48, thang 9 nim 2021 31




Béing 4. Ma tran tryc giao bac 2 n=3, n =1 va két qua thi nghiém

Ne Xo X X, X x12 — /B x; -p x32 o RSRCH RERSH RSS! Y, Y3 Ys ¥s
1 +1 1 1 1 0,27 0,27 0,27 +1 +1 +1 [ 21.0 | 315 | 42 13 500
2 +1 -1 1 1 0,27 0,27 0,27 -1 -1 +1 | 15.0 | 22.5 | 30 12 | 550
3 +1 1 -1 1 0,27 0,27 0,27 -1 +1 -1 | 245|343 | 445 | 12 | 700
4 |+l -1 -1 1 0,27 0,27 0,27 +1 -1 -1 176|246 | 32 11 | 750
5 +1 1 1 -1 0,27 0,27 0,27 +1 -1 -1 34 | 71 | 42 13 | 500
6 | +1 -1 1 -1 0,27 0,27 0,27 -1 +1 -1 24 | 52 [305] 12 | 550
7 +1 1 -1 -1 0,27 0,27 0,27 -1 -1 +1 4.5 9.0 45 12 | 700
8 +1 -1 -1 -1 0,27 0,27 0,27 +1 +1 +1 3.3 6.5 | 325 | 11 750
9 [ +1] 1215 0 0 0,746 -0,73 -0,73 0 0 0 [134]179]448 | 13 | 530
10 | +1 | -1.215 0 0 0,746 -0,73 -0,73 0 0 0 84 | 112 | 28 11 | 620
11 | +1 0 1.215 0 -0,73 0,746 -0,73 0 0 0 [10.1 [13.0] 36 12 | 520
12 | +1 0 -1.215 0 -0,73 0,746 -0,73 0 0 0 123 ] 162 | 385 | 11 730
13 | +1 0 0 1.215 -0,73 -0,73 0,746 0 0 0 204 | 285 | 37 12 | 570
14 | +1 0 0 -1.215 -0,73 -0,73 0,746 0 0 0 22 | 3.7 |372| 12 | 570
15 | +1 0 0 0 -0,73 -0,73 -0,73 0 0 0 11.1 | 148 | 37 12 | 570

Thanh phan bé tong st dung trong thi
nghiém va két qua thi nghiém cuong do
chiu nén (cac do tuéi), khéa nang chéng tham
nudc, dd thdm ion Clo cta bé tong dugc cho
trong bang 3. Ma tran truc giao bac 2 tam

xoay 3 yéu té duoc trinh bay tai bang 4.
Bing 5. Hé¢so b

3.4. Xay dung cac ham muc tiéu nghién ciru

Bing phuong phap quy hoach toan hoc
thuc nghiém ta xac dinh dugc cac hé sb b
twong ing vdi cac ham muc ti€u y va dugc
cho trong bang 5.

Hé s6 b_ twong wng véi ham y
yl y2 y3 Y4 YS
b, 11.3 16.4 37.1 11.9 607.3
b, 1.93 2.85 6.29 0.59 -28.24
b, -0.98 -1.09 -1.14 0.48 -96.34
b, 7.9 10.52 -0.16 0.00 0.00
b, 0.02 0.95 -0.15 0.17 10.86
b, 0.21 0.95 0.43 -0.16 4471
b, 0.27 2 0.33 0.17 7.47
b, -0.15 -0.15 -0.19 0.00 0.00
b, 1.34 1.77 0.06 0.00 0.00
b, -0.52 -0.22 0.06 0.00 0.00

Xay dung ham muc tiéu cuong do bé

tong tudi 04 gio - ham Y,

Tu gia tri b_ dugc xac dinh ¢ bang 5,

32

y, = 11.3 4 1.93x, — 0.98x, + 7.9x5 + 0.02(x,% — 0.73) + 0.21(x,2 — 0.73)
+0.27(X32 - 0.73) - O.ISXIXZ + 1.34x1x3 - O.SZXZx:g

TRUONG PAI HQC HAI PHONG

phuong trinh ham muc tiéu so by duogc
thiét 1ap nhu sau:




a. Dwa vao chudn sé Student dé loai bé cdc hé s6 khong co nghia
So thi nghiém lam thém & tam phugng anla 3 (f;=3) nén tp(fz) = t0,05(3) =3, 1?? (tra bang
2). Cac h¢ s6 b_ bi loai bo la cac hé s6 ¢6 gia tri t_ twong ing nho hon 3,18. K€t qua tinh
toan cho thdy, gia tri cua t tuong ng voi b( 45.67.9) nhé hon 3,18 nén céc gia tri b( 45.67.9) bi
loai bo. Phuong trinh ham muc tiéu y, dugc rut gon nhu sau:
vy =11.3 +1.93x; — 0.98x, + 7.9x3 + 1.34xx3 (1)
b. Kiém tra tinh twong hop cua cia phwong trinh (1) theo chudn sé Fisher

Biang 6. Bing s6 liéu xac dinh gia tri S 4, €02 cuong do nén bé tong tudi 04 gio

STT Wi ;11‘ (yli - }11‘ )2
1 21.0 21.5 0.244
2 15.0 15.0 0.002
3 24.5 23.5 1.037
Nhan ké hoach 4 17.6 16.9 0.470
5 34 3.0 0.119
6 2.4 1.8 0.377
7 4.5 5.0 0.228
8 33 3.8 0.290
9 13.4 13.7 0.045
10 8.4 9.0 0.308
Bidm sao 11 10.1 10.1 0.001
12 12.3 12.5 0.031
13 20.4 20.9 0.306
14 2.2 1.7 0.280
Tam ké hoach 15 11.1 11.3 0.041
Tong 3.778

Tir két qua bang 6. ta c6:

Gia tri §° =3.778/10=0.378

F= 8% /8*=0.6413. Theo bang h¢ s6 Fisher [2], voi f=N-k = 15-5=10 va f =n -1=3
thi F, .(10,3)=8.72.

Vi F<F, (10,3) nén phuong trinh (1) twong hop véi s6 ligu thue nghi¢m. Co the ket
luan gia tri cuong do bé tong tudi 04 gio dugec mod phdng boi phuong trinh (1).

V61 céch lam tuong tu, ta thiét 1ap dugc cac ham muc ti€u con lai. Ham muc ti€u
cuong do bé tong tudi 06 gio dugc bicu dien bdi phuong trinh (2).

¥y, =13.55 +2.85x, - 1.09x, +10.52x; + 0.95x; +0.95x; + 2x; +1.77x,x; (2)

Ham muc tiéu cudong do bé tong tudi 28 ngay duoc biéu dién bai phuong trinh (3).
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¥s =36.58 +6.29x, —1.14 x,

+0.43x2+0.33 12 3)

Ham muc tiéu do chong thim nudc cia bé tong duge biéu dién bai phuong trinh (4)

. =11.93+0.59x, + 0.48x, 4)

Ham muc tiéu do tham ion CI- duoc biéu dién boi phuong trinh (5)
v, =574 .7—-28.24x, —96.34x, + 44.71 x (5)

3.5. Thiét ké toi wu thanh phan bé tong

Pé thiét ké t6i wu thanh phan bé tong ta
lam theo trinh tu sau:

+ Thay gia tri y, = R, twong ng véi
mac bé tong ¢ phuong trinh (3).

+ Thay gia tri y, = 0.5R,, & phuong
trinh (1).

+Thay gidtriy, bang 0.75R , 6 phuong
trinh (2).

+ Giai hé 03 phuong trinh 03 an sb dé
tim ra cac cap nghiém x , x, X,.

+ Thay cac cap gia tri x,, X, X, vira tim
duoc vao phuong trinh (4) dé xac dinh gia tri
y, (do chdng tham nudc) va vao phuong trinh
(5) d€ xéc dinh y, (mirc do thAm ion Clo).

+ Cap nghiém nao cho gia tri

y, = 1012 kg/em? va y <1000 Cu 16ng
s€ duogc lya chon la cap nghi¢m toi uu.

+ Chuyén tir bién ma (bién x) sang bién
thuc (bién Z) dé xac dinh: tong ham luong
chat két dinh; ty 1¢ xi 16 cao/tong lugng chat
két dinh; ty 1& phu gia siéu cing nhanh.

+ Xac dinh thanh phan cip phdi bé tong.

Thiét ké t6i wu thanh phan bé tong siéu
déng cirng nhanh, chéng dn mon cot thép
madc M300

Pé thiét ké t6i uu thanh phan bé tong
mac 300 c6 cuong do nén dat 50%R, ¢
tudi 04 gio va T5%R & tudi 06 gio, ta lan
luot thay gia tri y = 15 vao phuong trinh
(1), y,=22.5 vao phuong trinh (2) va y,=30
vao phuong trinh (3). Tu day ta c6 hé 03
phuong trinh 03 4n s6 sau:

~1.09x, +10.52 x5 + 0.95x] + 0.95 x5 + 2x5 + 1.77 x,x;

(6)

[15 =11.3+1.93x, - 0.98x, + 7.9x; +1.34 x,x,
122.5=13.55 +2.85x
130=36 58 + 629x1—114x,+043x,+033x

Giai h¢ phuong trinh (6) ta dugc céc
cap nghiém phu hop sau: {x, =-0.98, x, =
1.07, x,=1.01}.

Thay cac gia tri x vao (4) ta dugc do
chéng tham nudc y .~ 12 kg/cm?, thay vao
(5) ta duwgc do tham ion clo y,= 550 cu long.

Céc gia tri ndy thoa méan yéu cau dit ra.

Chuyén tir bién ma vé bién thyc ta co:
véi x, =-0.98, x, = 1.07, x, = 1.01 thi lan
lwot Z =351, 2,= 25, Z= 1. Tur day ta co
thanh phan cap phoi té1 vu bé tong mac
M300 nhu sau:

Bang 7. Thanh phan cip phoi bé tong mac M300

Ximing | Xilocao | Cat | PAS10 1 DAL020 1 Nyge | pg sicu do Pgﬁfg“g
k k k lit K
(kg) (kg) (kg) (kg) (kg) (1it) (kg) (kg)
262 89 774 363 750 150 17.5 35
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Véi cach lam tuong tu, ta thiét ké duoc
thanh phan bé tdng mac M350 va M400 co
kha ning siéu ting cing nhanh va chéng

an mon cbt thép. Két qua cac thanh phan
bé tong to1 vu dugce thé hién ¢ bang 8.

Bang 8. Thanh phan cp phoi tdi wu bé tong

A Xi lo . bas5-10 | ba10-20 . PG ssiéu | PG tang
. .z < | Ximang Cat Nudéce . ,
Mac thiet ke (kg) cao (kg) mm mm (it) déo cung
(kg) (kg) (kg) (kg) (kg)
M300 262 89 774 363 750 150 17.5 3.5
M350 278 104 762 358 739 150 19.1 3.9
M400 302 113 750 352 727 150 20.7 4.2

3.6. Panh gia kha ning bao vé cbt thép
khéi &n mon cia bé tong

Ba cap phdi téi uu dugce lira chon & trén
ciing 1a cac cip phdi co két qua do chong
thdm nudc cao va do tham ion clo & muc
thdp (khoéng dang ké). Chinh vi kha ning
chéng ap luyc nude va han ché mirc d6 xam
nhap ion clo trong bé tong s& cho hi¢u qua
giam kha nang dn mon cbt thép va vi vay
ma cdt thép dugc bao v¢ tdt hon.

¥ e e T

Hinh 1.a. buc mau

Hinh 1.c. Khoan [6p bé tong bao vé
toi vi tri cot thép

Nghién ctru xac dinh do an mon cua cdt
thép trong bé tong dugc tién hanh theo tiéu
chuan hién hanh [5]. Bé tong duc mau dam
13 03 loai bé tong co cap phdi toi uu & trén,
dam bé tong co kich thudc 100x100x400
duoc dat thanh thép duong kinh D22 cach
bé mat 16p bé tong bao v¢ 4 cm. Mau dugc
ngam trong moi truong xam thyc manh
trong thoi gian 06 thang - hinh 1.

T

Hinh 1.b. Ngdm mdu

Hinh 1. MAu thi nghi¢m do d$ in mon cbt thép
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Két qua thi nghiém xac dinh dién thé
cdt thép (dung dién cuc dong - sunfat)

trong cac mau bé tong voi mac tuong ing
duoc thé hién trong bang 9.

Bang 9. Két qua do dién thé cot thép trong bé tong

Mic 300

Mic 350 Mic 400

Gia tri dién thé (mV) -100

-60 -40

Két qua nghién ciru cho thay, cbt thép
c6 dién thé nho nhat bang -100 mV =-0,1 V
(tuong tng dit trong mau bé tong mac 300)
van 16n hon gia tri - 0,2V nén cdt thép chua
xuét hién hién tuong an mon. Két qua cling
khang dinh thém rang, cac cap phdi bé tong
& bang 8 1a cac cdp phdi tdi wu bé tong siéu
dong ctmg nhanh chéng dn mon cot thép.
4. KET LUAN

Str dung phuong phap quy hoach thuc
nghiém c6 thé thiét ké duogc t6i wu thanh
phan bé tong nhiéu pham chét véi sb luong
thi nghiém 1a it nhat. Qua d6 xay dung
duoc ham muc ti€u nghién ctru giap ta co
thé thiét ké cac mac bé tong khac nhau,
an dinh gia tri cac pham chét khac cua bé
tong (d0 chong thadm nude, thim ion CI-...)
thong qua vi¢c giai phuong trinh ma khong
can phai lam thém thi nghiém. O goc d6
nghién ctru khac, phuong trinh ham muc
tiéu thu dugc tr phuong phap quy hoach
thuc nghiém con duge dung dé biéu dién
su bién thién ctia ham nghién ctru theo céac
bién dau vao.

Két qua nghién ciru ciing khang dinh,
khi nghién ctru ché tao cac loai bé tong moi,
nhirng anh hudng cua cbt liéu méi dén chat
lugng bé tong chua c6 nhiing nghién cuou
cu thé, chua c6 nhitng danh gid mbi lién hé
gitra cac ¢t liéu vai nhau. Hodc khi thiét
ké thanh phan bé tong sir dung nhiéu loai
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phu gia hay bé tong da cbt liéu, sé luong
an s6 ting 1én nhiéu va viéc giai bai toan
nhiéu an chi sit dung phuong phap théng
thuong gap rat nhiéu kho khan. Khi d6 viéc
két hop gitta phuong phéap thuc nghiém va
toan hoc (quy hoach thuc nghiém) dé tim
ra ham luong phu gia t6i wu dé cai thién
mot s6 tinh chit cua bé tong s& 1a giai phap
khoa hoc duogc lya chon.
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