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SU DUNG PHU GIA HON HQP - MOT TRONG NHUNG GIAI PHAP
LAM GIAM NHIET KHI THI CONG PAP BEE TONG PAM LAN

Nguyén Minh Viét
Vien Thuy dién va Nang lwong tdi tao

Tém tat: Ap dung cong nghé bé tong dam lan (BTPL)-RCC dé thi cong dip trong hec da diroc
danh gid la mang lai hiéu qua cao hon so véi cac ddp bé tong thirong, ddp dat, da béi cac wu
diém nhue: Thi cong nhanh, gid thanh ha, gidm chi phi cho céng trinh tam phuc vu dan dong thi
cong. Tuy nhién trong khi thi cong ddp BTPL ciing dd xdy ra nhitng nhwoc diém can phdi khdc
phuc, do la hién twong tham ngang theo lop do bé tong va dac biét la hién twong nurt bé tong do
tich tu nhiét thuy hoa cua xi mang trong than ddp. Bai bao nay trinh bay mot giai phap lam giam
nhiét trong thi cong dap BTPL, do la bién phap vat liéu: s dung phu gia hén hop.

Tir khéa: Bé tong dam lin, nhiét thity héa

Summary: RCC in the construction of gravity dams has been proved to be more effective than in
traditional concrete dams as well as earth dams for three reasons including: time saving, low
cost and cost effective for temproraty works serving the construction diversion. However, there
are also dissadvantages namely horizontal leaks in layered concrete and cracked concrete due
to the accumulation of heat of hydration of concrete in the dam body. The article presents a
solution to lower the heat during the construction of RCC i.e. using additive mixture.
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1. PAT VAN PE ntt [2, 3]. Ung suat nhiét 13 nguyén nhéan chu
yéu lam xuat hién cac vét nut trong bé tong
khéi 16n. Pap BTPL sau khi d6, nhiét do trong
bé tong thay do6i 1am thé tich co déan, khdi bé
tong khong duoc tu do, mit co dan bi han ché
hodc bi rang budc s& sinh raing suét nhiét [4].
Khi tmg suét nhié vuot qua arong d6 chiu kéo
cia BTDL, bé tong s€ bi nit. Mac du lrgng xi
méng ciia ddp BTDL 1a nho hon nhiéu so voéi
dap bé tong truyén thong, nhung dap BTDL co
tdc d6 thi cong nhanh, do véy chénh léch nhiét
do ¢ trung tam khdi d6 va bé mat duoc duy tri
twong d6i 16n sau khi thi cong, day 1a nguyén
nhan dan dén 16p ngoai bé tong chiu kéo, bén
trong chiu nén, gy ra Gmg suat lam nit BTPL
[5]. Viéc xay ra nit dap BTDL 1a rét ngiém
trong, anh huong 16n dén chat hrong ciia toan b
cong trinh. Dé giam nhiét trong thi cong BTPL,
¢6 thé thire hién mét s6 giai phap nhu sau:

Nut do nhiét trong két cdu bé tong khdi 16n
duoc hinh thanh tur nhiét thuy hoa xi mang[1].
Hién twong nirt do nhiét trong két cau bé tong
iy ra boi su thay doi thé tich do nhiét phat
sinh tur thuy héa xi mang va qua trinh tu co
phét trién do céc yéu t6 phirc hop nhu kiéu két
cAu ngﬁm, diéu kién gi6i han, nguyén vat li¢u,
ty 1¢ hdn hop, phuong phap thi cong, diéu kién
thi cong va khi hau méi treong . Co ché nit do
nhiét trong bé tong 12 v&i khéi bé tong thi cong
da lon, nhiét thay hoa xi mang tich tu trong
long bé tong khong kip thodt ra ngoai, tao nén
su chénh 1€ch nhiét d§ gitra phﬁn bén trong
khdi d6 va phan bé tong tiép gidp voi moi
truong xung quanh. Chénh I¢ch nhiét do AT
néu vuot qua ngudng 20°C thi bé tong co thé
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- Giam nhiét thuy hoa cua xi mang;
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- Phat tan nhiét ra méi truong nhanh chéng;
- Ha thap nhiét d6 caa hdn hop BTPL;

- Dan nhiét trong long khéi do.

Trong cac gidi phap trén thi gidi phap gidm
nhiét thiy hoéa xi mang bang cach giam luong
dung xi ming khi sir dung phu gia hon hop
siéu déo, tro bay nhiét dién va phu gia polymer
la giai phéap lya chon nghién ctru.

2. CO SO KHOA HQC CUA VIEC SU
DUNG TO HQP PHU GIA SIEU DEO,
TRO BAY VA POLYMER DE GIAM
NHIET TRONG KHOI PO BTPL

- Anh hwong ciia phu gia siéu déo kéo dai thoi
gian dong két (S) dén BTPL

DPéi véi BTPL, khi tron thém véi mot lwong
phu gia S thich hgp s& nang cao tinh déo cta
hdn hop BTPL, kéo dai thoi gian dong két va
ung xu tt hon dbi voi sy dan né do nhiét tir
trong khbi bé tong toa ra, du déo dé khong gay
ra hién tuong nit. Phu gia S giam ty 1¢ N/X
lam tdng cuong do nén va nhirng nghién ctiru
tiép theo con nhan thdy lam ting d6 dic chic
va kha niang chéng tham ciia bé tong,

Phu gia hoa cho bé tong dén nay c6 thé phan
thanh 3 thé hé dua vao ban chit hoa hoc hoic
co ché tac dung déo hod xi ming (X) cta phu
gia: (1)- Trén co s¢ lignosunfonat (LS), (2)-
Trén co s& Naphtalen fomandehyt sunfonat

(NFS), Melamin fomandehyt sunfonat (MFS),
(3)- Trén co so policacboxylat va poliacrylat.

Phu gia thé hé 3 1a policacboxylat c6 dic trung
cAu triic mach nhanh nén téac dung déo hoa cao
hon so v&i thé hé 1 va thé hé 2, it nhay cam voi
dang va thanh phan khoang X, dong thoi duy tri
tinh cong tac ctia hon hop bé tong dai hon so véi
cac thé hé phu gia déo hoa 1 va 2. Vi¢c st dung
phu gia S dong vai tro quan trong trong cap phéi
thanh phan BTPL, giit vai tro chinh trong viéc
cai thién mét sb tinh chét cia BTDL [6].

- Anh huéng ciia phu gia khodng hoat tinh tro
bay (T) dén BTPL

- B6 sung thanh phan hat min: Cung véi X

dién day khoang trong cac hat cbt liéu nho,
giam 16 rong trong BTPL l1am ting khd ning
chéng thim cho BTPL.

- Phan tngpuzolanic: T o6 thanh phan SiO, hoat
tinh, s€ tac dung voi Ca(OH), tao ra cac san
phém CSH lam tang cuong d9, do dac chic vung
giao dién chuyén tiép, lam ting d6 bam dinh
gitta ¢4 X va hat cbt liéu lam tiang crong do dai
ngdy vating kha ning chong thim BTDL.

- Giam lugng dung nudc: Do T c6 dang hinh
cau nén dién tich bé mat nho, co tac dung tron
truot lam tang tinh cong tac gidm luong nudc
cho hén hop BT. Diéu nay dong nghia véi,
giam luong nuoc du trong BTDL, tang do dac
chic, cuong 6 BTDL va kha nang chdng tham.

- Giam nhiét thuy hoéa cia BTDL.
Bién phép hiru hi¢u giam thiéu nirt do nhiét cta
bé tong 1a str dung luong T cao dé thay thé X .
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Hinh 1. Quan hé nhiét thiiy héa ciia chdt két
dinh theo thoi gian

- Anh huéng cita phu gia Polymer (P) trong BTDL

Phy gia P bién d6i cdu tric d4 X nang cao
tinh chéng thim BT theo co ché vat Iy (Léap
day hodc tao mang bit kin 16 rdng mao quan,
cai thién ciu tric da X theo huéng giam 16
rong thong nhau nhd d6 nang cao kha ning
chéng thdm coa BTDL), co ché hoa hoc
(Nhém chire -COOH, SO;7, OH’, tuong tac
v6i thanh phan khoang va san pham thiy hoa
X Ca(OH),...).

Trén co so nhitng lap ludn da trinh bay trén day
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vé vai tro cua timg logi phu gia trong BTPL, ¢6
thé dia ra gid thiét khoa hoc rang viéc sir dung t6
hop phu gia S+T+P ¢6 thé cdi thién mdt so tinh
chdt ky thudt ciia BTPL diing cho ddp trong diéu
kién Viét Nam theo huwong: Nang cao kha nang
chong tham; Ning cao cwong do nén; Gidm
nhiét do T, trong qua trinh thi cong BTDL; Cai
thién cdu tric va nang cao tinh dong nhat.

3. KET QUA NGHIEN CU'U ANH HUONG
CUA TO HQP PHU GIA S+T+P DEN NHIET
PQ DPOAN NHIET CUA BTPL CONG
TRINHNUOC TRONG - QUANGNGAI
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3.1. Vat liéu va cAp phoi BTPL thi cong
cong trinh Nudc Trong

Vit liéu dung cho BTDL thi cong cong trinh
dap Nuoc Trong: Xi mang PC-40 Kim Dinh
dat tiéu chuan TCVN 2682: 2009, cit vang
song Nude Trong, d4 khai thac tai cong trinh
phu hop TCVN 7570: 2006, tro bay Pha Lai
phu hop TCVN 8825 : 2011 , phu gia CbK
TM25 — Sika, phu gia gidm nudc Plastimen
96-Sika phu hgp voi TCVN 8826 : 2011.

Céc tinh chat co Iy cua Vat lidu dau vao[6]:

Bang 1. Tinh chit co 1y ciia tro tuyén Phalai

A o en . £ . | Yéu cau theo TCVN
STT Tén chi tieu Don vi | Két qua 8825 : 2011
1 | Tongham luong cac oxit SiO,, ALO;, Fe,04 % 88,9 > 70
2 |Ham luong SO3 % 0,1 <5
3 |Ham lvongmat khinung % 4,4 <6
4 [Dd min trén sang 45um % 23,2 <34
5 | Chi s0 hoat tinh cudong dd tuoi 28 ngay % 86 >75
6 |Luongnudc yéu cau % 96,0 <105
7 [P0 nd Autoclave % 0,028 <0,8
8 [Khoi lugngriéng g/cm’ 2,41 -
Bing 2. Tinh chit co 1y ciia d4 dim
STT | Tén chi tiéu Pon vi Két qua | PP thw
1 | Khoi lugngriéng g/cm’ 2,9
2 | Khoi lugng thé tich xop kg/m’ 1463 TCVN 7572 :2006
3 Ham lugng bui, bun, sét % 0,3
4 | Do hut nudc bao hoa kho bé mat % 0,4
Bang 3. Tinh chit co 1y clia cat nghién
STT | Tén chi tiéu Pon vi Két qua PP thiw
1 | Khoilugngriéng g/cm’ 2,90
2 | Khoi lugng thé tich xop & trang thai kho kg/m’ 1702
3 | Do rong ¢ trang thai kho % 41,31
4 | Do hut nude bao hoa kho be mat % 1,25 TCVN 7572:2006
5 | B0 am ty nhién % 0,45
6 | Ham lugngsét cuc va hat yéu % 0,24
7 | Ham lugngtap chat hitu co So mau | Khongtham
honmau | TCVN 7572:2006
chuin

Bang 4. Tinh chit co 1y ciia phu gia siéu déo S
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STT | Chi tiéu ky thuat Két qua

1 | Dang/mau Chat 1ong/n4u dam

2 | Khoi lwong thé tich 1,15 + 0,02kg/lit

3 | Ham lugng Clorua Khong co

4 | Ham lwong chat kho, % 40

5 | Liéu ding 0,2 + 2 1it/100kg xi ming (CKD)

6 | Kha nang gidm nudc, % Ta6140

7 | Kha nangkéo dai thoi gian dong két Bit dau: dén 25 gio

Két thic: dén 85 gio
8 | Kha nang tuong thich Phu hop v6i BTPL thi cong trong diéu
kién Viét Nam
Bang 5. Tinh chit cia phu gia P

STT Chi tiéu ky thuét Két qua

1 Géc Hdn hop chat hitu co Poly metymetacry late

2 Dang/ mau B4t min dang nén, Dmax 28micromet/tr§ng

3 | Khéi lwong thé tich 1,18 g/em’

4 Ham lugng clorua khong

5 | Ham luong chét kho, % 98,5

6 | Liéuluong 0,5+ 2% XM

7 | Kha nang tuong thich Tuong thich v&i tat ca cac loai phu gia cham dong

két, giam nurdc
Bang 6. Thanh phan cip phéi BTPL (co ban) cong trinh Nuée Trong
Loai xv | T8 | cat| PaB™ I rvas,| pros
cap | Trang thai VL Ke) | (Ke) (Kag) (Kg) Lt ’ Lit > | Nwée (Lit)

STT! phéi 5-2020-40

1 NT, |Baohoakhomat | 125 | 240 | 713 | 761 | 622 [ 2,6 0,8 115

BTPDL thi cong tai cong trinh Nude Trong ¢6  Tia< 70h; cuong do nén thiét ké tudi 90 ngay
cac thong s6 k¥ thuat: 20 Mpa; d6 chéng tham W6 tudi 90 ngay.

Tinh cong tac Vc=20+£3 sec; Tpga = 18+2 h;
Bang 7. Thanh phan cip phdi BTDL M20WS8 ing dung (Sir dung t6 hop phu gia)

X Tong Cit ba dam DM200
STT | Trang thai VL T A (Kg) S, lit * | Nuée (lit)
(Kg) (Kg) kg
(Kg) 5-20 | 20-40
1 Kho 70 | 230 | 722 | 744 | 623 | 25 2.2 100

Céc tinh chét ciia hdn hop BTPL va BTPL nhu trong bang 8.
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Bang 8. Tinh chit ciia hdn hop BTPL va BTDL M20WS8 g dung

KLTT bé . .
Tinh Thoi gian dong I}f}f{}f tong tuf)ei Cuong dd | P chong tham
TT cﬁngtéc, két, h.ph tong, 90 ngay nén, MPa tuoi 90 ngay
giay 3 3
Teppk | Tkrpk | kg/m kg/m | Ry K, cm/s \\4
1 19 16.20 | 48.25 2488 2452 246 31,6 | 25,1x10™" 8
3.2 Tinh to4n nhiét d) doan nhiét ciia BTPL: 4. KET LUAN

Nhié& do doan nhié& ctia BTPL bao gém nhié d6
ctia hon hop BTPL cong véi nhiét do toi da cua
BTDL do thiy hoéa chat két dinh (CKD) sinhra.

BTPL thi cong dap Nudec Trong
_%_ 425x125 =20 80C
e 72550 ’
BTPL ¢ st dung ké  hop
S+T+P:y _BG 325370 _ 5 goc
tC 2355

Trong d6: B — Tong lugng dung CKD, kg/m3;
Qo — Nhiét thuy hoa cia CKD, kl/kg;
C. — Nhiét dungriéng cia CKD, kJ/m’ °C

Nhu vay A; BTPL Ung dung giam duoc
khoéng 8,2 °C so véi BTDL dap Nudc Trong,
déng nghia véi nhi¢t 4o doan nhiét BTDL rng
dung giam duoc 8,2 °C.
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