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MO PAU
1. Pit van dé
Su ra doi va phat trién bé tong dam lan (BTDL) thi cong dap trong luc 1a bude
phat trién dot pha do sir dung it xi ming nén toa nhiét trong khdi bé tong thap,

tdc do thi cong nhanh, sir dung phé thai va vat lidu dia phuong, v.v...

Dén nay, Viét Nam di thi cong xong va tich nudc khoangl7 dap BTDL va c6
nhiéu dap dang va chudn bi thi cong. Nhung hién tai Viét Nam chua co tiéu
chuin quéc vé& phan loai va lwa chon sir dung phu gia héa hoc héa déo cham
dong két (HK), mot thanh phan quan trong anh huong dén chat lugng BTPL
trong thi cong. Viéc st dung phu gia HKcho phép duy tri tinh cong tac, kéo
thoi gian dong két BTDL dé thi cong lién tuc gitip giam thiéu cac khe lanh,
tang toc do thi cong, nang cao chat lugng va kha nangchdng tham dap BTDL.

Xuét phét tir d6, d¢ tai luan an giai quyét 13“Nghién cieu dnh hwéng ciia phu

gia héa déo kéo dai thoi gian dong két dén mot sé tinh chét co ly ciia bé tong

dim lin siv dung cho ddp trong luc”.

2. Muc dich nghién ciru

Nghién ctru anh huong cta phu gia HK dén mét s6 tinh chit co 1y ciia BTDL

sir dung cho dap BTDL trong luc. Tir d6 dua ra khuyén céo sir dung timg loai

phu gia hoa déo kéo dai thoi gian dong két ddi véi timg yéu cau cy thé.

3. P6i twong va pham vi nghién ctru

- Dbi tugng nghién ciru: mot sé tinh chat BTPL dung cho xay dung dap khi
¢6 mit phy gia HK trong thanh phan cép phdi.

- Pham vi nghién ctu: d4nh hudéng cia phu gia HK (TM25 cta hang Sika,
Rheoplus 26 RCC cua hing BASF, ADVA 181 cua hing GRACE) dén
mdt s6 tinh chat co 1y ciia BTDL ding cho xay dung dap.

4. Phuong phap nghién ctru

Két hop NC trong phong thi nghiém véitmg dung thir nghiém tai cong trinh.



5. Y nghia khoa hoc
Tim duoc quy luat anh hudng ciia phu gia HK dén mot sé tinh chét cia
BTDL cho dap.

[op}

. Y nghia thuc tién
- Dé xuat phuong phép lya chon phu gia HK trong thiét ké thanh phan cép
phéi cia BTDL sir dung cho dap trong luc.

- Dé xuét thanh phan cap phdi BTPL st dung phu gia HK thi cong ciia cong

trinh Nudc Trong, dé xuit quy trinh thi cong.

7. Tinh méi ctia Luin 4n

- Luan an da xac dinh dugc anh huong cua ba loai phu gia dai dién cho ba
thé hé phu gia hoa déo kéo dai thoi gian dong két dén cac tinh chat co 1y co
ban ciia BTPL gdm: Tinh cong tac, thdi gian bit dau va két thuc dong két,
cuong d6 khang kéo, nén, tinh chéng thAm ctia BTDL.

- Cung cép co s8¢ khoa hoc cho viéc lua chon loai va lugng phu gia hoéd déo
kéo dai thoi gian dong két phu hop vdi timg yéu cau cu thé vé chit luong
va tc do 1én dap.

CHUONG 1. TONG QUAN VE BE TONG PAM LAN DUNG XAY
DUNG PAP TRONG LUC

1.1. Vai nét vé dap BTPL

BTDL la bé tong duoc dam boi may dam lan, tirc loai bé tong ma ¢ trang thai

chua dong ran s& chiu luc tir con lan trong qué trinh dam.BTPL c¢6 vat lidu

thanh phan nhu bé téng thudng. Cong nghé BTPL dic biét hiéu qua khi ap
dung cho xiy dung dap bé tong trong luc. Khéi lugng bé téng duoc thi cong
cang 16n, thi hi¢u qua ap dung cong nghé BTPL cang cao.

1.2. Vit liéu sir dung cho bé bé téng dim lin

Xi mang: sir dung xi mang podc 1ang; Phy gia khoang: Tro tuyén, tro bay hodc

puzolan; Phy gia hoa hoc: Phy gia HK dat theo TCVN; C6t liéu nho: c6 thé 1a

cat tu nhién hodc cat xay tur cac loaida khac nhau, C6t liéu 16m: Str dung d4 dam
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1.3. Cong nghé thi cong bé tong dim lin dap trong luc
Tién d¢ 1én dap nhanh tao ra hiéu qua kinh té khi sir dung BTPL dit ra yéu cau
chat ché vé 1ap ké hoach va tién do thi cong. Hiéu qua ddm phu thudc vao cp
phéi BTPL, loai thiét bidam.

1.4. Tinh hinh nghién ciru va @ng dung BTDL xdy dung dap trong luc
1.4.1.Trén thé giéi

Nam 1960, cic nha khoa hoc d bat dau nghién ctru loai bé tong it xi ming co
thé coi 1a tién dé cua BTPL, nam 1980, 1an dau tién My sir dung BTDL dé xay
dung dap. Nam 1974 Nhat Ban bt ddu nghién ctru st dung BTDL. Nam 1980,
Trung Qudc bit dau nghién ciu ap dung cong nghé BTPL. Hién nay déap
BTPL ciia Trung Qudc néi chung vé cac mat s6 lugng, chat lugng, chiéu cao,

k§ thuat déu chiém vi tri hang dau thé gisi.
1.4.2.Tai Viét Nam

Viét Nam nghién ctu tng dung BTDL tir ndm 1990, ndm 2003 cdng trinh
BTPL dau tién 1a dap thuy dién Pleikrong dugc xay dung, dén nay Viét Nam
d3 va dang xay dung khoang 20 dap BTDL, nhiéu dap dang chuén bj thi cong.

1.5. Tinh hinh nghién ctru va wng dung phu gia HK.

1.5.1. Tinh hinh nghién ctru va ng dung phu gia HK cho BTPL trén thé
gioi

Str dung phu gia héa hoc dé nang cao chit lugng BTPL trén thé gisi da duoc
ap dung khoang tir nhirng ndm 1980. Trong cac tiéu chuan, quy pham vé BTDL
cua mot $6 nudc nhu MY, Nhat Ban cling dua phu gia héa hoc 1a mot thanh
phan trong BTBL.

1.5.2. Tinh hinh nghién ctru va @mg dung phu gia HK két cho BTPL ¢ Viét
Nam

Viét Nam bit dau nghién ctru img dung BTDL tir nhitng nam 1990, nim 2003
dap Pleikrong bang BTPL dau tién duge XD nhung khong ding phy gia HK,
tat ca cac cong trinh sau do tai Viét Nam déu dung phu gia HK nhu TD A
Vuong — Quan Nam, TP Béan V& - Ngh¢ An, TP Son La — Son La, TP Lai
Chéu — Lai Chau, TL Dinh Binh — Binh Dinh, v.v...
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1.6. Mt s6 ton tai ciia cong ngh¢ BTPL xay dung dap tai Viét Nam

- Vén d nhiét trong BTDL: Sy chénh léch nhiét d6 giita phan trong kh6i bé
tong voi phan ngoai tiép gidp véi mdi truong xung quanh di 16n s& gy ra
hién tugng co din khong déu giira bé tong phan trong c6 nhiét do cao va bé
tong phan ngoai c6 nhiét do thap hon gay nén hién twong nirt ciia bé tong.

- Vén dé tham dap BTDL: do chénh 1éch ap luc c¢ot nude 16, tinh déng nhit
vé cdu tric va kha ning chong thim ciia khéi BTBL thap. Thiét ké va thi
cong lap dat gioang cach nude tai khe nhiét chua dat yéu cau.

1.7. Céc yéu t6 anh hwong téi thi cong BTPL:

Tinh cong tac BTPL, thoi gian dong két BTDL, qué trinh phat trién cuong do

BTDL, qua trinh sinh nhiét BTPL

1.8. Muc tiéu va nhiém vu nghién ctru cia luan an

- Muc tiéu: Nghién ctru anh hudng ctia phu gia héa HK dén mot sb tinh chat
co ly cua BTPL str dung cho dap BTPL trong luc.

- Nhiém vu:Nghién ctru anh hudng cia phu gia HK dén tinh cong tac, thoi
gian dong, cudng d6 nén va kéo, phat trién nhiét, thoi diém dam nén, tinh
thdm, té¢c d6 1én dap. Ung dung cho cong trinh thuc té.

Két luan chwong 1

- BTPBL c6 sir dung phu gia HK dé diéu chinh kéo dai thoi gian dong két,
tang tinh cong tac,cudng do va kha niang chdng thimciia BTDL.

- Viét Nam hién chua c6 nghién ctru sdu va toan dién vé phu gia HK ciing
nhu huéng dan st dung phu gia héa cho BTDL dung cho dap trong luc.
CHUONG 2. CO SO KHOA HQC, VAT LIEU SU DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Co s6 khoa hoc ctia viéc sir dung phu gia hoa HK trong BTPL

2.1.1. Co s6 khoa hoc ciia viéc sir dung phu gia HK trong BTPL

Phu gia HK c6 thé phan thanh 3 thé hé: thé hé 1, thé hé 2 va thé hé 3. Phu gia

tao ra 16p hip phu bao boc xung quanh hat xi ming thing duoc su keo két cua
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cac hat xi mang va tao ra kha ning day twong hd giira chingeé hiéu qua déo
hoa cao.
2.1.2. Co so khoa hoc ciia viée sir dung phu gia kéo dai thoi gian dong két
trong BTDL
Hinh thanh mét 16p mang bao vé lam chidm lai qua trinh hydrat hoa; lam cham
d6ng két mam tinh thé hydroxit canxi; gy trc ché sy phat trién ctia chiing, ngan
can sy hinh thanh mam tinh thé hydro canxi; cac dan xudt khong tan cua hop
chat lam cham d6ng két hinh thanh 16p mang béao vé.
2.1.3.T4c dung déo héa ciia phu gia HK dén cwong dd ciia BTPL
Cai thién tinh chit cta xi mang trong bé tong tir d6 ¢6 thé 1am cho tinh chit cua
hdn hop bé tong va bé tong dat yéu cau dat ra. Nhu 1a sy chdm dong ran, ting
tinh linh dong giam nudc, ting chong tham, v.v...
2.2. Vit liéu sir dung trong nghién ciru
Xi mang PC40 Kim Binh, Tro bay Pha Lai, da dam Granit , cat ty nhién, phu
gia HK TM 25 hang Sika, Rheoplus 26 RCC hang BASF, ADVA 181 hang
GRACE.

2.3. Phuong phap nghién ctru

Két hop NC trong phong thi nghiém véi tng dung thi cong thuc té tai cong
trinh.

2.3.1. C4c tiéu chuén thi nghiém vit liéu

Xi mang: TCVN 6017:1999; TCVN 4030:2003; TCVN 6017:1999; TCVN
6016:2011.

Tro bay: TCVN 7131:2002; TCVN 7572:2006; TCVN 4030:2003; TCVN
8827:2011; TCVN 7131:2002; TCVN 6882:2001.

ba dam va cat: TCVN 7572:2006; TCVN 7570:2006.

2.3.2. CAc tiéu chuén thi nghiém BTPL
SL 48:94; TCVN 3118:1993; TCVN 3108:1993; TCVN 3116:1993.



Két luan chwong 2
1. Qua tim hiéu tai liéu, phén tich, tong hop da lam o dugc co s khoa hoc tac

dung cta phu gia HK dén cac tinh chit cia BTDL la:

- Co ché déo héa 1a tao mang, tinh dién va tao mang khong gian.

- Co ché lam cham dong két 1a tao mang, e ché phét trién mam tinh thé va
hinh thanh chit méi c6 tic dung lam cham qua trinh thiy hoa xi mang.

2. Thong qua khao sat va két qua thi nghi€m, Luan an da lya chon dugc céc loai

vat lidu va phu gia dap timg yéu cau ki thuat dé ché tao BTPL dung cho dap:

3. Céc tiéu chuan thi nghiém cdt liéu sir dung tiéu chudn Viét Nam hién hanh
phit hop cho BTPL. Thiét ké va thi nghiém BTDL theo tiéu chuan Trung Qudc
SL48-94.

CHUONG 3. NGHIEN CUU ANH HUONG CUA PHU GIA HK PEN
MOT SO TINH CHAT CUA BE TONG PAM LAN

3.1. Thiét ké thanh phin cip phdi BTPL co sé theo SL48-94

Bang cp phdi BTPL co s& nhu bang 3.1 va mét sb tinh chit cia BTPL nhu
bang 3.2.

Biang 3.1. Cip phdi BTPL co sé

Vat licu Ximang, | Trobay, | PG min, Cat, b3, Nudéec,
T kg kg kg kg kg lit
Luong dung 80 140 57 751 1318 115
Bing 3.2. Mt s6 tinh chit ciia BTPL cép phoi co sé
Tinh chét Ve, s Ras, MPa | Rgg, MPa | Tyaqe, 210 | Tiar, €10
Gia tri 15 13,6 20,3 7,5 18,25

3.2. Nghién ciru anh huong ciia phu gia HK dén tinh céng tac BTPL

Ttr cAp phéi BTDL co s& bang 3.1, thay ddi luong dung phu gia HK dé khao sat
su thay doi tinh cong tac cua hdn hgp BTDL (V). Két qua thi nghiém thé hién
trong d thi hinh 3.1.
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Luong dung phu gia (1it/100 kg CKD)
Hinh 3.1. P4 thi biéu dién sy anh huong phy gia HK dén tinh cong tac cia
hén hep BTPL
Phu gia HK lam tang tinh linh dong cia BTDL. Trong d6 kha nang lam tang
tinh cong tac tang dan tir TM25,Rheoplus 26 RCCdén ADVA 181.
3.3. Nghién ciru anh huong ciia phu gia HK dén thoi gian dong két BTPL
Cép phdi BTPL co s¢ bang 3.1, thay d6i lugng dung phu gia dé khao sat sy
thay thoi gian dong két ciia hon hop BTPL. Két qua thi nghiém thé hién trong
db thi hinh 3.2,3.3 va 3.4.
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Hinh 3.2. P4 thi biéu dién su dnh huéng cia lwgng dung phu gia TM25
dén thoi gian dong ket ciia hon hop BTDL
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Hinh 3.3. D6 thi biéu diégl sw anh hwéng cia lwgng dung phu gia Rheoplus
26 RCC (A1) dén thoi gian dong két ciia hon hgp BTPL
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Hinh 3.4. P6 thi biéu dién sy anh hwéng cia lwong ding phu gia ADVA
181 dén thai gian dong két ciia hon hgp BTDL
Nhan xét: Ca ba loai phu gia déu lam ting thoi gian déng két ctia hdn hop
BTDL.

3.4. Nghién ciru anh hwéng ciia phu gia HK dén cwong d9 BTPL

3.4.1. Cuwong do nén:

Khao st sy anh huong ctia phu gia HK dén cuong d6 nén ciia BTDL trén co s&
giit ¢ dinh tinh cong tac (Ve = 10£1s).Tir cip phdi co sé bang 3.9, tién hanh
diéu chinh dé dat tinh cong tac dam bao Ve = 10+1s.
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Bing 3.9. Cip phéi BTPL thi nghi¢m cuwdng dd nén

PURTA 3(' Tro P.G Cat, | Da, | Nuoc P,G
Vit liéu mang, bay, min, K K it Hoa,
kg kg kg g g ’ lit
Luong dung 80 140 57 751 | 1318 | 125 0

Két qua thé hién nhu trong d6 thi hinh 3.5.
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Luong dung phu gia, 1it/100 kg CKD

Hinh 3.5. P4 thi biéu dién sy anh hwéng cia lwgng dung phu gia HK dén
cwong do nén BTPL

Ca 3 loai phu gia déu lam ting cudng do nén cua BTPL theo mirc do ting dan
tir TM25, Rheoplus 26 RCC dén ADVA 181.
3.4.2. Cwong dj kéo doc truc
Trén co s& cap phdi bang 3.9, giam dan lugng ding nude, ting dan lugng ding
phu gia HK ma van dam bao tinh cong tic cta hdn hgp BTPL. Két qua nhu
trong hinh 3.6.
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Hinh 3.6. P4 thi biéu dién sy anh hwéng cia lwgng dung phu gia HK dén
cwong d¢ kéo doc truc BTPL

Ba loai phy gia déu lam tang cuong dd kéo doc truc cia BTPL theo mirc do
tang dan tir TM25, Rheoplus 26 RCC dén ADVA 181.

3.5. Nghién ciru anh huong ciia phu gia HK dén thoi diém dim nén BTPL
Tién hanh thi nghiém cuong d6 nén ciia mau BTPL duc & 16p dudi khi thi cong
16p BTPL & céc thoi diém khac nhau, trong nghién ctru tién hanh dic mau 16p

trén sau khi diic mau BTBL 16p duéi ¢ cac thoi diém cach nhau 6 gio.

Bang 3.16. Thanh phén cip phdi BTPL thi nghiém thoi diém dim nén

Xi Tro PG

miing bay | min Cat Pa Nwée | HK

Vit liéu sir dung

TM25 80 140 57 | 751 | 1318 | 119 | 4,40
Rheoplus 26 RCC 80 140 57 | 751 | 1318 | 108 | 2,64
ADVA 181 80 140 57 | 751 | 1318 82 1,76

3.5.1. Khio sit cwong do nén BTPL tudi sém

Két qua thi nghiém cuong d6 nén miu duc theo nhu trong hinh 3.7.
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Hinh 3.7. Do thi sy phat trién cwong d9 nén theo thoi gian

Tbc do phat trién cuong do phu thugc vao loai phu gia, mirc do ting dan tir
TM25, Rheoplus 26 RCC dén ADVA 181.

3.5.2. Khdo sat sy anh hwéng cia phu gia HK dén thoi diém dam nén
BTPL

Thi nghiém cudng do nén mau BTPL & 16p dudi tng véi thoi gian thi cong
dam nén 16p mau trén cach nhau 6 gio, Két qua thi nghiém nhu d thi hinh 3.8,
3.11,3.9 va 3.10.

24,0

22,0

—o—R28

Cuong d6 nén, MPa

—&—R90

0 20 40 60 80
Thoi dieém thi cong 16p tiép theo, gid

Hinh 3.8. D6 thi biéu thi cwdng d§ nén miu BTDL sir dung phu gia TM25
& cac thoi diem dam nén khac nhau
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Hinh 3.9. Do thi biéu thi cuwong dd nén sw dung phu gia Rheoplus 26 RCC
(Al) & cac thoi diém dam nén khac nhau

32,0 —e—R28
30,0 —=—R90

0 20 40 60 80
Thoi diém thi cong 16p tiép theo, gid

Hinh 3.10. Db thi biéu thi cwong aj nén‘mﬁu BTDL sir dung phu gia
ADVA 181 & cac thoi diem dam nén khac nhau

Thoi diém dam nén BTPL 16p trén anh huong dén cuong do BTDL 16p dudi,
lién két gitra 2 16p d6. Pay la nguyén nhan gy giam cuong do kéo mat 16p, 1a
can ct lua chon thiét bi, thiét ké t6 chuc thi cong sao cho:thoi gian thi cong lién
tuc tir khi bit dau rai, ddm 16p dudi dén khi két thic dam 16p trén khong vuot
qua 36 gid voi TM25, 30 gio voi Rheoplus 26 RCC va 24 gioi véi ADVA 181.
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3.6. Nghién ciru dnh hwéng ciia phu gia HK dén cuong dd kéo 16p
Két qua thi nghiém cuong d6 kéogitra 2 16p tai cac thoi diém ddm khac nhau
nhu hinh 3.11, hinh 3.12 va hinh 3.13.
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Hinh 3.11. P thi biéu thi cwong dd kéo 16p giira 16p d6 cii va 16p do6 méi
cia BTPL sir dung phu gia HK TM25
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Hinh 3.12.Dothibiéuthicwdong dokéo 16p giira 16p db cii va 16p dd méicia
BTDLst dung phu gia HK Rheoplus 26 RCC
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Hinh 3.13.Db thi biéu thi cuong dd kéo 16p giira 16p db cii va 16p dd méi
cia BTDL sir dung phu gia HK ADVA 181

- Thoi diém ddm nén 16p BTDL phia trén tir khoang 0 + 36 gid s& cho cuong
d6 kéo 16p tdt nhit voi TM25,0 + 30 gir voi Rheoplus 26 RCC va 0 + 24
v6i ADVA 181. Piéu nay co6 thé duoc giai thich rang, khi BTDL da két

thiic dong két thi kha nang lién két giira bé tong cii va bé tong mdi giam di

dang ké.

3.7. Nghién ciru anh hwéng ciia phu gia héa déo kéo dai thoi gian dong két
den tinh tham nuéc BTPL

Céc cap phdi str dung dé thi nghiém nhu bang 3.22.

Bing 3.22. Cép phoi thi nghiém hé so thim

Vit ligu mz,flilg g;; Eﬁl Cat | Pa | Nwée | HK
CP Dbi chimg 80 140 57 | 751 | 1318 | 125 | 0,00
TM25 80 140 57 | 751 | 1318 | 119 | 4,40
Rheoplus 26 RCC 80 140 57 | 751 | 1318 | 108 | 2,64
ADVA 181 80 140 57 | 751 | 1318 | 82 | 1,76

Két qua thi nghiém hé s6 tham ctiia BTPL ¢ tudi 90 ngay nhu bang 3.23.
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Bing 3.23. Két qua thi nghi¢m h¢ s6 thAim BTPL tudi 90 ngay

Loai miu Rgo, Hé s6 th:“'lm, Cz”iAp ch(”')ng

¢ Mpa | Ky, (x108cm/s) | tham, atm
Méu CP Dbi ching 16,8 1,675 2
Mau CPsitdungTM25 22,8 1,314 4
Mau CPstrdungRheoplus 26 RCC 24,8 0,523 6
Mau CP sir dung ADVA 181 36,6 0,173 10

Khi c6 miat ctia phu gia HK thi mau BTDL c¢6 hé s6 tham giam han (tirc 1a kha

ning chéng thAim dugc nang cao). Phu gia héa déo kéo dai thoi gian dong két

thé hé cang cao thi cho kha ning chéng thim cang tot.

3.8. Nghién ctru anh hwéng ciia phu gia HK dén nhiét do doan nhiét cia

BTDL

Két qua tinh toan A cia BTPL st dung cic loai phu gia HK va BTPL dbi
chung (khong str dung phu gia HK) nhu trong bang 3.24.

Bang 3.24. Nhiét d9 t6i da ciia BTPL do xi ming thity héa

Vit liéu Ximéng | Trobay | R28 | R90 | A(LT) | A(do)
CP Dbi chimg 80 140 11,7 | 168 | 14,1 13,8
TM25 75 145 115 165 | 132 12,9
Rheoplus 26 RCC 67 153 12,1 | 17,1 | 123 11,5
ADVA 181 53 167 12,8 | 17,5 9,7 91
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S35

<O- m ]

=S . , ‘

Z M CP Boi chung  CP st dung CP su dung CP su dung

TM25 Rheoplus 26 ADVA 181

RCC

Hinh 3.14. Nhi¢t d¢ t6i da ciia BTPL do xi ming thiiy h6a
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St dung phu gia TM25 thi Agiam 0,9 °C g, Rheoplus 26 RCC giam 2,3°C,
ADVA 181 giam 4,7°Cso v&i cAp phéi dbi chimg.
3.9. Sosanhtéc dd Ién dapciaBTPLco va khangsir dungphu HK

PK.(t -t
A

Tbc @6 1én dap duoc thé hién qua cong thic: h =

h -chiéu day ting san dAm;P - ndng suat san xuat thuc té bé tong;K - hé s ké
dén su thi cong khong dong déu cia bé tong (K = 0,8 = 0,9); t,— thoi gian dong
két ban dau cua bé tong (h);t;— thoi gian tir khi bé tong d6 xa ra khoi may tron

. . TR , 1
den khi d6 vao khoi d€ dam (h);A — Dién tich 16p d6 (m®); t2 la thoi gian cho
phép thi cong ddm nén cua BTPL khéng anh huéng t6i phat trién cudong do

1 1
BTDL. Phy gia HK TM25: t = 36 h;Rheoplus 26 RCC: L =30 h;ADVA 181:

1
t = 24h.

3.10. Nghién ciru sy anh hwéng caa nhi¢t d§ moi truong dén tinh cong tac
cua hon hgp bé tong.

Str dung cdp phdi trong bang 3.1 . Hén hop BTPL duoc thi nghiém trong
phong & cing d6 4m 1a 90% tai 3 nhiét d6 khac nhau la 22°C, 27°C va 32°C.
Két qua nhu trong do thi hinh 3.15.

35 |
30 /o
2 // //
G 20
> 15 ,4/ A /-

& R-27

10 - mR-22
rﬁf-#f—-"':‘{ R-32

5

0 100 200 300 400 500
Thoi gian, phuat

Hinh 3.15. D thi biéu dién sy thay ddi tinh cong tic ciia hdn hgp BTDL sir
dung phu gia HK Rheoplus 26 RCC & cdc nhiét do moi truwong khac nhau
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Véi ciing cép phdi va cing diéu kién d6 4m, néu nhiét d6 cang cao thi tinh cong
tac cua hon hop BTPL giam di cang nhanh (tri s Vc ting) theo thoi gian.Do
khi nhiét d6 mdi trudng cang cao thi tdc do thiy hoéa ciia xi ming ciing ting
ddng thoi 1am giam tinh linh dong ctia hdn hgp BTDL (tirc 14 tang tri s6 V).

Thi cong trong diéu kién méi trudng c6 nhiét do cao can giam toc do thiry hoa
Xi ming bang cach giam nhiét ¢ hon hop BTPL hodc ting phu gia HK.

Két luan chwong 3

1. Lya chon dugc cac loai phu gia HK va lugng dung phu hop cho BTDL thi
cong dap, thé h¢ 1, thé hé 2 va thé hé 3.

2. Tim dwoc sy anh huong cua timg loai phu gia HK dén cac tinh chit BTPL:

- Tang tinh linh dong ciia hdn hop BTPL: TM25 giam 5s, Rheoplus 26 RCC
(Al)giam 8s, ADVA 181 giam 11s.

- Tang thoi gian bat ddu dong két BTDL: mau ddi chimg 1a 7,5 gid, ting dén
13,25 gio véi TM25, dén 12,75 giovéi Rheoplus 26 RCC (Al) va dén
12,25 gid voi ADVA 181;

- Tang thoi gian két thiic dong két BTDL: mau dbi ching 1a 18,75 gio, ting
dén 37,25 gio véi TM25, dén 29,25 giovéi Rheoplus 26 RCC (A1) va dén
25,5 gio voi ADVA 181;

- Tang cuong do nén BTDL: TM25 tang 37,5%, Rheoplus 26 RCC (Al)
tang 51,79%, ADVA 181 tang 120,83%;

- Tang cuong d6 kéo BTPL: TM25 tang 75%, Rheoplus 26 RCC (Al) ting
80,7%, ADVA 181 tang 180,7%;

- Tang kha ning chéng thim BTPL: Mau dbi chimg c6 K,=1,675x10® cm/s
¢6 do chéng thim W2, TM25 ¢6 K¢, = 1,314x10® cm/s c6 d6 chdng tham
W4, Rheoplus 26 RCC (Al) ¢6 Ky = 0,523x10°® cm/s ¢6 d6 chéng thim
W6, ADVA 181 ¢6 Ky, = 0,173x10® cm/s ¢6 d6 chdng thdm W10;

3. Phy gia HK anh hudng t6i thoi gian thi cong dam nén 16p trén dé BTDL 16p

duéi khong bi gidam cudng d6 nén.
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- Phu gia TM 25, thoi gian thi cong BTDL 16p trén tinh tur khi réai 16p dudi la
trude 36 gio hodc sau 60 gio;Phu gia Rheoplus 26 RCC (A1), thoi gian thi
cong BTDL 16p trén tinh tir khi rai 16p dudi 1a trude 30 gio hodc sau 54
gid;Phu gia ADVA 181, thoi gian thi cong BTDL 16p trén tinh tu khi rai
16p dudi 1a trude 24 gio hodc sau 54 gio;

4. Phu gia HK lam giam lugng dung xi mang trong BTPL, tu d6 lam giam
nhiét trong BTDL: phu gia TM 25 giam 0,9 °C; Rheoplus 26 RCC (Al) gidm
2,3°C; phu gia TM 25 giam 4,7 °C.

5. Sir dung phu gia HK lam kéo dai thoi gian dong két ciia hdn hop BTBL két
hop Vi viéce lya chon dugce khoang thoi gian thi cong I6n hon thoi gian Tygq SO
Vé6i trude day gép phan day nhanh toc do lén dap, giam thiéu khe lanh va cac
cong tac phu tro khac.

6. V&i cung cap phdi va cung diéu kién d6 am, néu nhiét d6 cang cao thi tinh
cong tac ctia hdn hop BTDL giam di cang nhanh.

Tir cac két qua nghién ctru trén cho phép lwa chon loai va lidu luong phu gia
phit hop véiBTBL c6 yéu cau cu thé vé tinh cong tac, cudong do nén, thoi diém

thi cong ddm nén phu hop cho thi cong dap.

CHUONG 4. UNG DUNG THU NGHIEM BE TONG PAM LAN SU
DUNG PHU GIA HOA DEO KEO DAI THOT GIAN PONG KET TAI
HIEN TRUONG

Puoc sy ddng ¥ cua Ban quan 1y cong trinh hd chira nude Nude Trong (Ban 6
— BO NN & PTNN), luén 4n d4 tién hanh thiét ké cip phdi BTPL va hiéu chinh
dé thi cong tmg dung tai dap Nu6c Trong.

4.1. Gi6i thiéu céng trinh hd chira nwéc Nudce Trong

Pap Nudc Trong thudc huyén Son Ha - Quang Ngii cd dung tich toan bo 1a
V;,=289.50x10°m®. Bép chinh ngin séng dang dap bé tong trong luc, cong nghé
BTDL c6 chiéu cao 69,0m.



Hinh 4.2. Bai tap két vat liéu

Tron hdn hop BTDL bing may tron hai truc ndm ngang cong suat 250 m*h
> t R
‘ ‘. X - 3

Hinh 4.4.Vanchuyénva d6hdnhgpBTHL
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Hinh 4.7. Bio duwdng BTDL sau khi thi cong
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4.1.2. Cép phéi BTPL ting dung thi cong cong trinh Nuéc Trong

Yéu cdu BTPL tai dap Nudc Trong: Tinh cong tacVe = 10 + 3s; Tygqc =18 £ 2
gi0; Tras 70 gid; cudng do nén tudi 90 ngay>20 Mpa; d6 chdng thAmWé tudi
90 ngay; duy tri dugc tinh céng tac > 4 gid .

Bing 4.2. Thanh phan cip phdi BTPL cong trinh Nuwéc Trong

XM, | TB, | Cat, ba TM25, | PL96 | Nude

Vit liéu
kg kg kg diam, kg lit , lit , lit

Luogng dung 125 | 240 | 713 1383 2,6 0,8 115

Biang 4.3. Thanh phén cip phéi BTPL hié¢u chinh g dung thi cong cong
trinh Nwéc Trong

XM, | TB, PG Cat ba Nuée
Vit li¢u HK, lit
kg kg min,kg | , kg | dim, kg , lit

Lugng dung 80 140 57 751 1318 3,96 108

Tinh cong tac Vc = 8s; Tpaqc =17,25 gi0; Tyax = 58,25 giod; cuong d nén tudi
90 ngay = 26,4 Mpa; do chong thimW6 tudi 90 ngay; tinh cong tic sau 4 gio
Ve =10=3s.

4.2. Két qua thi nghi¢m tai hién truwong
Tién hanh thi cong 70 m* BTPL tai cong trinh dap Nudc trong, trinh tu va két

qua thyc hién nhu sau:

Tién hanh rai tai cong truong véi dai d6 co chiéu day 16p san 34 cm = 2. Chi sb
Ve tai tram 10 + 3s; Kich thudc khdi d6: bé rong x chiéu cao x chiéu dai = (3,3
x 0,9 x 25) m; s6 lwot ddm 1a 10 lugt gdm 8 va 2 luot lu tinh trude va sau khi lu
rung. Két qua biéu dién trén hinh 4.8 va hinh 4.9.
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Hinh 4.8.Cuwong donénBTPLtaicacthoi diém damnénkhacnhau

- Qua trinh dAm nén trudc thoi gian bt dau dong két khong lam anh huong
dén cuong d6 nén ciia BTPL.Sau khi két thuc dong két dén khi BTPL dat
cuong d6 khoang 3 MPa s& lam giam cuong d6 nén ctia BTPL.
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Hinh 4.9. H¢ s6 thim BTDL tai cic thoi diém dim nén khic nhau

Nhu vay: Thi cong ddm nén vao trude thoi diém hdn hgp BTPL chua két thuc

dong két cho dugc cudong do nén cao hon, hé s tham nho hon (tirc 1a kha ning

chéng thim tét hon).

Két luan chwong 4

1. Thi nghiém tai hién truong 70 m® BTDL M20B6R90 sut dung Rheoplus 26

RCC.
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2. Chon duogc thoi diém dim nén thich ho’p:Dfim nén BTDL trude két thic
d6ng két khong lam anh huong dén céc tinh chat co 1y clia bé tong dam lan;sau
khi két thic dong két dén khi BTPL dat cudong do nén dat khoang 3 MPa lam
anh huong xdu dén céac tinh chit co 1y ciia bé tong dam lan;sau khi BTDL dat
cuong do nén dat 3 MPa khong lam anh huong dén cuong do nén va kha niang

chéng thim nudc cua BTPL.

KET LUAN VA KIEN NGHI
KET LUAN
1. Lya chon dugc céc loai va lugng dung thich hop phu gia HK cho BTPL dap,
phéan loai theo mirc d6. Long dung hop ly cia phy gia TM25 1a 2,0 cia
Rheoplus 26 RCC (Al)1a 1,2, cia ADVA 181 1a 0,8 1it/100 cho 100kg CKD.

2. Tim duoc sy anh hudng cua ting loai phu gia HK dén céc tinh chit BTPL:
Lam tang tinh linh dong BTDL (gidam Vc¢): TM25 giam 5s, Rheoplus 26 RCC
(Al) giam 8s, ADVA 181 giam 11s so v6i mau dbi chimg;ting thoi gian bét
dau dong két BTPL, thoi gian bit diu dong két cia mau ddi chimg 1a 7.5 gid,
tang dén 13,25 gio véi TM25, dén 12,75 giovéi Rheoplus 26 RCC (Al) va dén
12,25 gio v6i ADVA 181;tiang thoi gian két thiic dong két BTPL, thoi gian két
thiic dong két ctia mau ddi chimg 1a 18,75 gio, ting dén 37,25 gio voi TM25,
dén 29,25 giovai Rheoplus 26 RCC (A1) va dén 25,5 gio véi ADVA 181;ting
cuong d6 nén, TM25 tang 37,5%, Rheoplus 26 RCC (Al) tang 51,79%, ADVA
181 tang 120,83%;tang cuong dd kéo, TM25 ting 75%, Rheoplus 26 RCC (Al)
tang 80,7%, ADVA 181 ting 180,7%; tang kha ning chéng thdm, miu ddi
chimg c6 Kth = 1,675x10-8 cm/s c6 do chong thim W2, TM25 c6 Kth =
1,314x10-8 cm/s c6 do chong tham W4, Rheoplus 26 RCC (A1) co Kth =
0,523x10-8 cm/s c¢6 do chdng thim W6, ADVA 181 c6 Kth = 0,173x10-8 cm/s
co do chéng thdm W10;

3. Phy gia HK anh hudng t6i thoi gian thi cong dam nén 16p trén dé BTDL 16p
dudi khong bi giam cuong do nén. Thoi diém thi cong ddm nén phi hop cho thi
cong déap: phu gia TM 25, thoi gian thi cong BTDL 16p trén tinh tir khi rai 16p
duéi 1a trude 36 gio hodc sau 60 gid;phu gia Rheoplus 26 RCC (A1), thoi gian
thi cong BTDL 16p trén tinh tir khi rdi 16p dudi 1a trude 30 gid hodc sau 54
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gio;phu gia ADVA 181, thoi gian thi cong BTDL 16p trén tinh tir khi rai 16p
dudi la trude 24 gio hodc sau 54 gio;

4. Phuy gia HK trong thanh phan cap phdi BTDL lam giam lwong ding xi mang,
tlr d6 lam gidm nhiét trong BTDL: phu gia TM 25 giam duoc 0,9 °C; phu gia
Rheoplus 26 RCC (A1) gidm dugc 2,3 °C;phu gia TM 25 giam duoc 4,7 °C.

5. Phu gia HK giup kéo dai thoi gian dong két cua hdn hop BTDL giup day
nhanh téc do Ién dap, giam thiéu khe lanh va cac cong tac phy trg khac.

6. Tur két qua thi nghiém tai hién truong da chon dugc thoi diém ddm nén thich
hop ddi véi cap phdi BTPL thi nghiém, dong thoi khang dinh lai két qua
nghién ctru tai chuong 3 vé thoi gian dim nén:

- Cong tac dAm nén tién hanh trude khi hdn hop BTPL két thuc dong két

khong 1am anh huong dén cac tinh chét co 1y ciia bé tong dam lan;

- Cbng tac dam nén tién hanh tir sau khi hdn hgp BTPL két thuc dong két
dén khi BTPL dat cuong do nén dat khoang 3 MPa 1am anh hudng xdu dén

céc tinh chét co 1y ctia bé tong dam lan;

- Cong tac dim nén tién hanh sau khi BTPL dat cudong d6 nén dat khoang 3
MPa khong lam anh hudng dén cac tinh chit co 1y cua bé tong dam lin.

KIEN NGHI

1. Tir két qua nghién ciru cua luan 4n d& xudt khi thiét ké thanh phan cép phbi
BTDL can lya chon loai va lwong dung phu gia héa déo kéo dai thoi gian dong
két cho phti hop v&i yéu cau ky thuat trong thi cong va tinh ning cua BTDL.

2. Tiép tuc nghién ctru dé dua ra chi dan cu thé vé Iya chon thanh phan cap phi
BTDL sir dung phy gia héa déo kéo dai thoi gian dong két dé thi cong cong
trinh thay loi.



