
KHOA HQC COMO MOH|

PHV GIA HOA HQC CHO B£ TONG o A m  lAlV (RCC) 
TROIXIG Ol£u KI$N VIfT IMAM

Nguyftn ThAnh

t 6m tAt
Ddi vdi di£u ki$n khi hiu Vi t̂ Nam hiu h£t cic c6ng trinh dip trpng lyc b£ t6ng dim lin d£u sir dung phu 
gia h6a deo chim ddng k£t Gin day moi c6 mpt vii cong trinh su dung lô i sidu deo chim dong k£L Phu gia 
h6a deo chim ddng k£t keo dii dupe thdi gian dong k£t b£ tdng dim lin, lim cho cdng ngh£ thi cdng su 
dung cic thi& bj ca gidi hda cao, tdc dd thi cdng nhanh vi Wn di$n rpng, phu hpp vdi di£u ki^n ning ndng 
d nude ta. Dd cung Vc cua b£ tdng dim lin ty 1$ thuin vdi phu gia chim ddng k£t Khi phu gia chim ddng 
k£t ting, tinh linh ddng cua h6n hpp b£ tdng dim lin ting, tinh cdng tic Vc giim. Phu gia hoi deo chim 
ddng k£t cd anh hudng ldn nhit dSn thdi gian bit diu ddng k£t cua be tdng dim lin. Cudng dd nen be tdng 
dim lin (Rn) ti le thuin vdi phu gia chim ddng k£t Khi phu gia chim ddng k£t ting, N/CKD giim, din d£n 
ting cudng dd b6 tdng dim lin.
Tir khoi: Chit phy gia hoi hoc, bi tdng dim lin, d$p thuy lpi, d$p thuy di$n, dd cung cua bi tdng cudng dd 
nin cua bi tdng.

i .bAtvInbI
Be tong dim lan (RCC) c6 the dirge xem la sy 

phat tridn quan trpng nhit cua cong nghe dap be 
tong trong mQt phan tu the ky qua. Ap dung dap 
bang RCC cho phep nhidu dap mdi c6 tinh kha thi vd 
mat kinh te do giam gia thanh tir phuong phap thi 
cong nhanh.

Cac v$t lieu thanh phin cua RCC ca ban gidng 
vdi be tong truydn thdng, bao gom cdt lieu ldn, cdt 
lieu nho, xi mang, nude, phu gia khoang, phu gia 
hda. Tuy nhien, ty le cic v£t lieu thanh phan trong 
RCC, yeu cdu cua tung loai vat lidu cung cd khac so 
vdi be tong truydn thdng.

Tic dung cua cic loai phu gia hda hpc ddi vdi 
tinh chat va cac chi tieu ca ly cua RCC la rit quan 
trpng. Hon hpp RCC cin cd tinh cong tac, tinh dl thi 
cong phu hpp v6i didu kien thi cong. RCC da ddng 
ran dn  cd dp d$c chic, cudng dp, kha nang lien kdt, 
kha nang chong thim phii hpp thidt kd, ddng thai 
giam nhiet thuy hda be tdng. Day la ydu td quan 
trpng cua be tong khdi ldn.

Phy gia hda hpc cd tac dyng kdo dai thdi gian thi 
cdng cho hon hpp be tdng, lim cho hon hpp be tong 
linh dpng han, giam lupng nude trpn, tao ld rong khi 
kin lam tang kha nang chdng thim nude.

Su dyng phy gia hda se giam dupe ti le N/CKD, 
cai thien tinh cong tic (tang tinh linh ddng), kdo dii 
thdi gian cin thidt thi cdng, giam nhiet thuy hda,

v.v... cua hon hpp RCC, ddng thdi lam tang dd bdn ca 
hpc, dd dac chic va dd bdn chdng thim cua RCC da 
ddng rin.

Do v$y, viec su dyng phu gia hda cho be 
tdng dim lan nang cao chit lupng RCC la rit cin 
thidt

L PHU OA HOA HQC SU DUNG CHO RCC

2.1. Khai niem
Phu gia II chit dupe dua vio me trdn trudc ho$c 

trong qui trinh trpn vdi mpt lidu lupng nhat djnh 
(khdng ldn hon 5% khdi lupng xi mang), nhim muc 
dich thay ddi mpt sd tinh chit cua hdn hpp be tdng 
vl be tdng sau khi ddng rin [31.

22. Phy gia hda hpc v l lya chpn su dyng cho
RCC

Cd nhidu cach phan lô ri phy gia hda hpc cho be 
tdng nhu phan load theo thd he, phan loai theo ngudn 
goc, phan loai theo trang thai,...

Theo [3] phu gia hda hpc dugc phan thinh 7 lo?u 
dung cho be tdng xi mang: phy gia hoi deo gilm 
nude, phu gia cham ddng kdt, phy gia ddng rin 
nhanh, phy gia hoa deo - chim ddng kdt, phy gia hoi 
deo - ddng rin nhanh, phy gia sieu deo, phy gia sieu 
deo - chim ddng kdt Moi lo?d phy gia phu hpp vdi 
tung lo?i be tdng vdi nhung chi tieu yeu d u  nhit 
djnh. Ngoai ra cdn cd cic lo?i: phy gia cuon khi, phy 
gia k) nude, phu gia truong ndr, phy gia chdng thim, 
phy gia bdn sun phit, phy gia trp bam, v.v...
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Theo (4) RCC cd dac didm ngdo xi mang, rdt Ngoai ra, c6 thd su dung loai sidu deo - cham
khd, thdi gian thi cdng dai vi ydu cdu cudng dd ddng kdt vira cd tinh ho& deo cao ddng thdi lam
khdng cao. Ddi vdi RCC thi cdng cho dap cdn cdi cham ddng kdt bd tong, nang cao cudng dd va chdng
thidn tinh cdng t£c, thdi gian ddng kdt vk dd chdng thdm cua bd tdng.
thdm. Chinh vi vay loai phu gia dupe su dung nhidu 2.3. Mdt sd loai phy gia hda hoc cho RCC hidn
cho RCC la loai phu gia hoa deo - cham dong kdt, vub dang su dyng tai Vidt Nam 
cd tinh hoa deo ddng thdi lam cham ddng kdt bd 
tdng.

TT Tdn cdng trinh Tdn phu gia Loai Don V} cung cdp
1 TL Dinh Binh TM20 HD-CDK Sika
2 TD Ban Chdt ComplatR; GP6; LK-SR HD-CDK Gia Phong
3 TO sdng Tranh 2 TM25 HD-CDK Sika
4 TO Son La ComplatR HD-CDK -

5 TO Lai Chau ComplatR; TM25 HD-CDK Sika
6 TO A Vuong SDR HD-CDK -

7 TO Ban Vd ComplatR HD-CDK -
8 TD Sd San 4 GP6;TM25 HD-CDK Gia Phong
9 TO Dong Nai 3 TM25 HD-CDK Sika
10 TO Binh Didn SDR HD-CDK -

11 TO Huong Didn TM25; GP6 HD-CDK Sika, Gia Phong
12 t o b An v E CONPLAST HD-CDK -

13 TO Ddng Nai 4 GP6; TM25 HD-CDK Sika
14 TO Dong Nai 2 GP6 HD-CDK Gia Phong
15 TL Nude Trong TM25 HD-CDK SiKa
16 Dak Drin Pozzolith 89; TM25 HD-CDK Sika
17 TLDjnh Binh Platstimen96 HD-CDK Sika
18 TL Nude Trong Platstimen96 HD-CDK Sika
20 Dak Drin Rheoplus 26 RCC SD-CDK Basf

Ghi chu: TLrThuylqi; TD-Thuy didn; HD-H6a deo; CDK-Ch$m ddng k it
Nhdn xdt Bang 1 cho thdy hdu h£t cdc cdng 

trinh RCC su dyng phy gia hda deo cham ddng kdt, 
trong 20 cdng trinh chi cd 1 cdng trinh su dyng phy 
gia sidu ddo ch$m ddng kdt

Su dyng phy gia DH-CDK nhdm dam bdo tinh 
cdng tdc vd thdi gian ddng kdt cho RCC trong didu 
kidn khi hdu Vidt Nam ndng ndng.

s. Ann huong cua ray gm hd-cbk b£n chIt lupng rcc

D£ nghidn cuu sy dnh hudng cua phy gia HD- 
CDK din cdc tinh chdt cua hdn hgp bd tdng vd bd 
tdng ddm lan chung tdi su dyng:

- Vdt lidu: Xi mang PC40 Kim Dinh, dd ddm 
granit, cdt vdng, phy gia tro bay CTB), phy gia hda 
ddo chdm ddng kdt TM25 (Sika).

Phuong phap todn quy ho^ch thyc nghidm bde 2 
tam xoay [1]. Hdm muc tidu nghidn cuu ld tri sd VC 
cua hon hgp bd tdng ddm lan; thdi gian ddng kdt cua 
hdn hgp bd tong, cudng dd khdng ndn cua bd tdng 90 
ngdy.

Phuong trinh hoi quy thyc nghidm cd d^ng:

Y-bj + bjXj + b ^  + >̂4X3 + b5X1X2 + b6X1X3 + 
byX ** W +  b&22+ b10X32 + bnXjX^s

Trong dd: bj, b2, b3... b10, bu : ld cdc h£ s6 h6i
quy.

Xlf X2, X3: Id bi£n m3 tuong ung cua cdc nhan tri 
dnh huong Id: ty Id PGK/CKD vd ty 1$ N/CKD vd 
PG/CKD.
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Hinh 1. So dd quy ho^ch thyc nghidm tryc giao tim xoay bic hai ba nhAn 16
So diSm thi nghidm: N =2' + 2n+ N0 =2+ 2x3+ 6 *20

Bing 2. Thinh phin dip ph6i tinh toin quy ho^ch
r

STT
5i£n m2 Bi£n Thuc

XI X2 X3 TB/CKD N/CKD PG/CKD X TB D D
0.5x2

D
2x4 C N PG

CPI -1 -1 -1 0,45 0,50 0,016 121 99 1301 585 716 795 110 3,52
CP2 1 -1 -1 0,65 0,50 0,016 77 143 1308 588 719 799 110 3,52
CP3 -1 1 -1 0,45 0,60 0,016 121 99 1266 570 696 773 132 3r52
CP4 1 1 -1 0,65 0,60 0,016 77 143 1273 573 700 777 132 3,52
CP5 -1 -1 1 0,45 0,50 0,008 121 99 1301 585 716 795 110 l f76
CP6 1 -1 1 0,65 0,50 0,008 77 143 1308 CCQ900 719 799 110 1,76
CP7 -1 1 1 0,45 0,60 0,008 121 99 1266 570 WD 773 132 1,76
CP8 1 1 1 0,65 0,60 0,008 77 143 1273 573 700 778 132 1,76
CP9 -1,682 0 0 0,425 0,55 0,012 127 93 1283 577 705 784 121 2,64
CP10 1,682 0 0 0,689 0,55 0,012 68 152 1292 581 710 789 121 2,64
CP11 0 -1,682 0 0,55 0,472 0,012 99 121 1314 591 723 803 104 2,64
CP12 0 1,682 0 0,55 0,636 0,012 99 121 1257 566 691 768 140 2,64
CP13 0 0 -1,682 0,55 0,55 0,0170 99 121 1287 579 708 786 121 3,73
CPU 0 0 1,682 0,55 0,55 0,0075 99 121 1287 579 708 786 121 1,66
CP15 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2,64
CP16 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2,64
CP17 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2,64
CP18 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2,64
CP19 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2r64
CP20 0 0 0 0,55 0,55 0,012 99 121 1287 579 708 786 121 2,64

- Dl phin tich so ii£u thi nghidm, tai su 
dyng phin m&n Design -Expert® 7.1 cua Hing Stat- 
Ease [2]. Diy li phan m£m chuy£n dung phyc vy 
cho linh vyc quy ho^ch thyc nghidm (Design of 
Experiments -  DOE).

3.1. Anh hudng cua phy gia HD-CDK d£n dnh

cdng tic Vc
Tu cic so li£u thi nghidm vi tinh toin tim dupe 

phuong trinh hoi quy d$ cung Vc c6 dang:
Vc -  80,55 -  152,08Xj -  33,0QX2 ♦ 269,91X3 + 

625XA -  1250X^5 + 109,49X f -  0,85 X* -
8012,82X 3 (1)
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Bd mat bilu hiOn vi cic dudng ddng muc thi 
hiOn su inh hucrng cua ty 10 TB/CKD, ty 10 N/CKD 
vi ty 10 PG/CKD do cung cua BTDL nhu hinh 2.

Hinh 2. Dd thi bilu di£n quan hO dO cung Vc vi ty 1$ 
TB/CKD, N/CKD cua b£ tdng dim lin khi 

PG/CKD-0,012

Hinh 3. Cdc dudng ddng muc bilu diln quan hO do 
cung vi ty 10 N/CKD, TB/CKD cua bO tdng dim ldn 

khi ty 10 PG/CKD -0,012
Nh n̂ x lt Tu phuong trinh hdi quy 1 vk hinh 2, 

3 ta thiy: DO cung Vc cua RCC ty 10 thuin vdi 
PG/CKD. Khi PG/CKD tang, tinh linh dOng cua hon 
hgp BTDL tang, tinh cdng tic Vc giam.

3.2. Anh hudng cua phy gia HD-CDK din thdi 
gian ddng kit RCC

Hinh 4. Dd thi bilu diin quan hO Tbddk vity 10 
TB/CKD, PG/CKD cua be tdng dim ldn 

khi N/CKD-0,55
Tir d c  sd liOu thi nghiOm vl tinh toin tim dugc 

phuong trinh hdi quy thdi gian bit diu ddng kit 
(Tbddk) cd d^ng:

Tbddk = -144,52 -  40.98X, + 599,20X2 - 708,35X3 - 
75,00X,X2- 625XjX3 + 2500X^3 + 107,% X? -532,17 X 22
+ 66877,10X 3 (2)

Tu phuong trinh hdi quy 2 ta v£ dugc b ! mat 
bilu hiOn va ckc dudng ddng muc thi hiOn su anh 
hudng cua ty 10 TB/CKD, ty 10 N/CKD va ty 10 
PG/CKD din thdi gian bat diu dong kit cua BTDL 
nhu hinh 4.

Hinh 5. Dd thi bilu diln quan hO Tbddk vl ty 10 
TB/CKD, PG/CKD cua be tdng dim lan 

khi N/CKD -0,55
Nhin xlt : Phuong trinh hdi quy 2 vi hinh 4 

cho thiy phu gia hoi deo chim dong kit cd inh 
hudng ldn nhit din thdi gian bit diu ddng kit cua 
RCC.

3.3. Anh hudng cua phu gia HD-CDK din cudng 
dd RCC tudi 90 ngiy

Tu cic sd li|u thi nghiOm vi tinh toin tim dugc 
phuong trinh hdi quy vl cudng dd nOn 90 ngiy cd 
d^ng:

Rn -  148,78 -  47,95^ -  309,58X2 + 187,09X3 -  
42,SXjXg -  562,5X,X3 -  541,67X2X3 + 32,92 X f +
248,22 X 2 +21757,93X3 (3)

Tir phuong trinh hdi quy 3 ta ve dugc bl mit 
bilu hiOn vi d c  dudng ddng muc thi hiOn sy inh 
hudng cua ty 10 TB/CKD, ty 10 N/CKD vi ty 10 
PG/CKD din cudng dp cua BTDL nhu hinh 6.

Hinh 6. Dd thj bilu diln quan hO cudng dd nln v l ty 
10 TB/CKD, N/CKD cua bd tdng dim lin khi 

PG/CKD-0,012
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Hinh 7. Cic dudng d6ng muc bidu diln quan hd 
cudng dO ndn vi ty 1$ N/CKD, TB/CKD cua be tdng 

dim lan khi ty l£ PG/CKD =0,012
Nhan xet Phuong trinh hoi quy 3 va hinh 6 va 7 

chung to cudng do ndn RCC (Rn) d Id thuan vdi 
PG/CKD. Khi PG/CKD tang, N/CKD giam, dan ddn 
tang cudng do RCC.

4. KET LUAN

Doi vdi didu kidn khi hau Vidt Nam hau hdt cac 
cong trinh dap trong luc be tong dam lan ddu sir 
dung phu gia hoa deo cham dong kdt Gan day mdi 
co mot vai cong trinh su dung loai sidu deo cham 
dong k£t

Phu gia hoa deo cham dong kdt keo dai dugc 
thdi gian dong kdt bd tong dam lan, lam cho cong 
nghd thi cong sir dung cac thidt bj co gidi hoa cao,

didu kidn nang n6ng d nuoc ta.
Do cung Vc cua bd tong dam lan ty Id inuan vdi 

phu gia cham kdt dong. Khi phu gia cham kdt dong 
tang, tinh linh dong cua hon hop bd tong dam lan 
tang tinh cong tac Vc giam.

Phu gia hoa deo cham dong kdt co anh hudng 
ldn nhat ddn thdi gian bat dau dong kdt cua bd tdng 
dam lan.

Cudng do nen bd tong dam lan (Rn) ti Id thuan 
voi phu gia cham dong kdt Khi phu gia cham dong 
kdt tang, N/CKD giam, dan ddn tang cuong do bd 
tong dam lan.

Khi sir dung phu gia hoa deo cho bd tong dam 
lan can tidn hanh nghidn cuu cu thd, chpn loai phu 
gia phii hpp vdi ydu cau cua timg cong trinh sao cho 
kinh td nhat
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Summary
Under climatic conditions of Vietnam for building gravity dams with roller-compacted concrete, in general, 
the plasticizer retarding concrete hardening must be used. Recently, in some projects the super-retardant 
plasticizer has been applied. These plasticizers endure the hardening of roller-compacting concrete, 
creating favourable conditions for mechanization of construction process that require more time for using 
equipments on large areas in hot climate of our country. The hardiness velocity (Vc) of roller-compacted 
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reduced. The retardant plasticizers mostly exerted influences on the starting time of hardening process of 
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