SU DUNG PHU GIA TRO BAY DE CHE TAO BE TONG DAM LAN DINH BiNH
~ KET QUA VA KINH NGHIEM

KS. NGUYEN HUU HAI
Truong phong TN-CTCPXD 47

Tom tat: Bai bdo trinh bay tém tdt két qud sit dung tro bay dé’ thi cong ddap BTPL Dinh Binh. T
thuc té"thi nghiém va thi cong ddap Pinh Binh, tdc gid dd phdn tich dnh huong ciia phu gia tro bay

dén tinh chdt ciia BTDL. Dong thoi tdc gid rut ra mot so kinh nghiém va kién nghi doi vdi thi cong

cdc ddp BTPL tiép theo.

I- Vat liéu trong thi cong dap Dinh Binh

Pap bé tong dam lan Dinh Binh cao 52,3m
(néu tinh tr chan dap cua 2 khoang c6 cong xa
séu 1a 55,3m), dai 571m. Theo chiéu dai dap, c6
7 doan tudng 0, 3 khoang dap tran va 11 khoang
dap khong tran.

- Phan dap khong tran: Chan dap (noi ti€p
xudc v6i nén) la bé tong truyén théng M150 day
3m c6 bo tri thém chan khay thugng sau 3m,
phia thuong luu bo tri tuong BTCT M250 BS
day tir 1,5m va 2m tuy cao do. Phan than dap
con lai dugc thiét k&€ RCC str dung 2 cép phoi,
CP2 rong 3,5m va 3m tuy cao do, phia sau la
RCC CP3 du kién B4. Phan 17m trén cung (tir
cao do 78m) la RCC CP2.

- Phan dap tran: Chan dap tuong tu dap

khong tran, Phan ti€p nudc 1a BTCT M250, trén
bo tri cac tru pin BTCT M200, 16i 1a RCC st
dung 2 cap phoi, CP2 rong 4,25m va 4,75m tuy
cao do, du kién B6. Phia sau 1a RCC CP3 Du
kién B4.

bap Dinh Binh dung da granit, cat khai thac
tai Song Con, dung tro bay nhiét dién Pha Lai
lam phu gia bé tong dam lan. Cat tuy nhién Song
Con c¢6 ham luong soéi cao tir 15 dén 30% hat
trén Smm, phai gia cong lai méi dung duoc,
ngoai ra thanh phan hat khong phu hgp cho ché
tao vita RCC (ham luwong hat c6 d<0,08mm rat
thap) anh hudng nhiéu dén chat lugng vita RCC.

bap Dinh Binh dung tro bay cua nhiét dién
Pha Lai c6 dac tinh k¥ thuat sau:

TT Chi tiéu thi nghiém Pon vi Két qua
1 Khéi luong riéng g/cm’ 2.74
2 Do min ( luong s6t trén sang 0.08 ) % 12
3 Do 4m % 0.32
4 Do déo tieu chuidn % 26.1

Thoi gian ninh két: Bat dau h.ph 2h55

5 Két thiic h.ph 4h10
6 Chi s6 hoat tinh XM: 7 ngay % 78.5
28 ngay 85.0

7 Ham lugng mat khi nung (MKN) % 4,67

8 Ham luong SiO, % 57,22
9 Ham lugng Fe,O, % 7,6

10 | Ham lugng Al,O, % 25,33
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Yéu cau thi cong dam lan hoan toan co gidi
héa, doi hoi mit bang du rong, du cing dé thiét
bi c6 thé di lai, hoat dong bén trong khoi d6. Vi
vay cép phoi bé tong dam lan can phai kho,
khong c6 do sut dé c6 thé van chuyén bang xe 6
t0 tu d6, san bing mdy Ui, dim bing mdy dim
lan ép. Mat khéc, khoi d6 BTDL rat 16n so véi
bé tong thuong, kha nang tan nhiét kém nén doi
hoi nhiét do thuy hoéa tao ra phai thap, nhu thé
c6 nghia la xi mang cang it cang tot. V4i bé
tong dam lan, lugng ding xi mang thidp nén
ngudi ta di ding tro bay dé phoi hop véi xi
mang tao nén vt liéu dinh két.

Tro bay la ph€ thai thu dugc tir viéc dot than
6 nha mdy nhiét dién, thanh phan cta né chda
cac silic oxit (S102) , canxi oxit (CaO), Magié

oxit (MgO), luu huynh oxit (SO2) va mot phan
ham lugng than chua chay (hay lugng mat khi
nung - MKN) ma thudong yéu cau khong vuot
qua 6% khoi lugng tro bay. Hat tro bay dang
hinh cau rat min, min hon xi mang ty dién do
theo phuong phap Blaine vao khoang 250-600
m2/kg. Trong tro bay thanh phan SiO2 & dang
vo dinh hinh tic dung voi du trong Xi mang tao
thanh hop chit CSH ¢6 cuong do. Tro bay c6 tac
dung két hop v6i xi mang 1ap ddy cédc 16 rong
gitta cac hat cot liéu nho, cé tac dung cai thién
bé mat bé tong dam lan. Phu gia tro bay dat tiéu
chuidn phu gia khodng hoat tinh nghién min
dung cho bé tong Theo 14 TCN 105 - 1999. Keét
qua thi nghiém loai tro bay Formosa ghi & bang
sau:

TT Chi tiéu thi nghiém Pon vi Két qua
1 Khoi luong rieng g/cm’ 2,25
2 P06 min ( luong s6t trén sang 0.08 ) % 7,2
3 Do 4m % 0,25
4 Po déo tiéu chuin % 27,2
5 Thoi gian ninh két: Bat ddu h.ph 2h15

Két thic h.ph 3h10

6 Chi s6 hoat tinh XM: 7 ngay % 80,2
28 ngay 87,4

7 Ham luogng mat khi nung (MKN) % 2,15
8 Ham luong SiO, % 57,2
9 Ham lugng Fe,O, % 5,42
10 | Ham luong ALO, % 31,11

Phu gia tro bay dat tieu chuidn phu gia
khodng hoat tinh nghién min ding cho bé tong
Theo 14 TCN 105 — 1999.

2- Luong dung Tro bay trong cap phoi
RCC dap Pinh Binh

Thanh phéan tro bay duoc dung trong RCC
dap Dinh Binh theo céc cip phoi sau:

Thanh phan cap phoi cho 1m® bé tong
STT| Kihieu |XM|Tro|CKD| N | C |[D(5x20) P(20x40) [P(40x60)|Téng da| Phu gia
Cap phoi |(kg)|(kg)| (kg) | (lit) | (kg) | (kg) (kg) (kg) (kg) (lit)
1 | cp3-Mi150 |105]|140] 245 [122] 772 | 526 215 600 | 1341 | 185
2 | cP2-M200 [126]114] 240 [130] 793 | 837 451 0 1288 | 1.68
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Trong thi cong, xét thdy cdp phdi néu trén
con nhiéu xi mang, tda nhiét cao, khé thi cong
trong mia ning, mac bé tong cao hon nhiéu so
v6i thiét k€, nén tir 14/5/2007 da hiéu chinh lai

phan CP3 va thi cong theo cip phoi sau:
Cdp phoi RCC ddip Pinh Binh tir ngay
14/5/2007 :

Thanh phan cap phoi cho 1m’® bé tong hiéu chinh
STT [Ki hiéu XM |Tro|CKD| N | C [P(5x20)| D(20x40) [P(40x60)| Téng da| Phu gia
Cap phoi | (kg)|(kg)| (kg) | (lit) | (kg) | (kg) (kg) kg | (kg | iy
1 |CP3-M150 70 | 175|245 | 110|772 | 526 215 600 1341 1.85

II- ANH HUGNG CUA PHU GIA TRO BAY
PEN TINH CHAT RCC PINH BINH

1- Sy anh huéng cua phu gia tro bay dén
cuong do RCC:

Néu trong 1m’ RCC, luong dung xi ming
khong d6i , luong ding tro bay tang lén, dan dén

Két qua thi nghiém cac cap phoi RCC - M200:

téng luong chat két dinh tang thi cudong do RCC
tang. Diéu nay ching t6 qua thuc tién thi
nghiém trong phong va thi nghiém hién truong
cta Cong trinh Dinh Binh c6 su tham gia tu van
ctia chuyén gia Trung Qudc.

= ale Thanh phin vit liéu cho L m® bé téng Két qua thi nghiém
a |2 N a | g B B
o |Mae| T |5 G U | M = o B B I -
Logi e phéi ; 0= Sl e g |z © § g e é' £ | P ol Il B
cowrce |METE G2 R (2 |2 |E & & |SHEeea| PP B
Bé téng RCC ke | = [0 ol |2 E & T E e T Fu -g = o &
e |4 |4 A | 14 o | B |2 ()| &
Q L 5 | & 5 5 2o |g | it o i
% | % | Ut [ ke [ ke | ke [ ke | kg ke | ke TLI20 KGicm®

M200-ATO,6-1 200 (055(055]) 38 | 55 (132 108 [ 132 | 777 [817,8| 4404 | O 240 0] 1,44 | 112 157 232
M200-AT0,6-2 20 [055(0,55( 38 | 50 | 132 120 [ 120 |777,5| &18 | 441 a 240 0 144 18 |169] 253
M200-AF3%T0,0-1| 200 |0,55| 0,47 38 | 55 | 132 | 108 [132,0{7382|817,8| 4404 | O 2790 389] 1,44 | 153 [200 279
M200-AF3%T0,6-2f 200 |055|047( 38 | 50 [ 132 120 | 120 [T380|8183| 4406 | O 279 389 144 | 165 |279) 348
M200-TK W00 (055|055 38 | 48 |132| 126 | 114 | 793 837 451 0O | 240 0,0]144| 132 |81 267

Két qua thi nghiém céc cap phoi RCC -M150:

= a3l e Thanh phdn vit liéu cho 1 m” bé téng Két qua thi nghiém
o |E |+ = | g B H
. |Mae| O |=m B U | =] el H H @ | g
Logi cdp phdi 2SI sl |8 |8 |Y g’i = 2 § g | Py 2l &
A thiét| £ s FC | B 1p 18 @5 | ¥ |28 ey gia | o | 2 W
Bé téng RCC e | = % B | |2 E E o “‘EI" & = 20 2 H 2 | = ;
i€ |14 Al | 5 B H o [ 2 |(li)| &
> 4 5 & |a % 2ols |t o ®
% | % | lit [ kg kg [ ke | kg [ kg | kg | kg TM20 KGrem?
M150-BT0,5-1 150 [ 06 | 06 | 37 | 60 | 123 82 |123,0|7769|512,0( 210,0 |590,7 | 205 Of 1,23 112 183 213
M150-BT0,5-2 150 | 06 | 06 | 37 | 55 [ 123 | 92 |112,7|777,21512,2| 210,1 |591,0] 205 Of 1,23 | 131 | 193] 215
M150-BTF0,6-1 150 | 06 | 05| 37 | 60 | 123 | 82 |123,0]738,1(512,0( 210,0 |590,7| 244| 38,8| 1,46 | 105 |178| 252
MI150-BTF0,6-2 150 | 06 | 05 | 37 | 55 [ 123 92 |112,7|7385(512,2| 210,1 |591,0] 244 389 1,46 | 18 |183| 26l
M1 TK 150 (0,590,539 37 | 49 | 120 105 |100,0|780,0|527,0( 216,0 |6070( 205 00] 1,23 | 123 [180 20
M150 TK he 150 [ 0,5 | 05| 37 | 57 | 122 105 |140,0|772,0(526,0| 2150 |600,0( 245 00] 147 | 133 |201| 287
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Mait khéic néu trong 1m* RCC téng luong
chat két dinh khong doi , khi ting luong
dung tro bay, dan dén giam luong dung xi
mang khi d6 cuong do6 RCC s€ giam. Thuc
tién nén mau thi nghiém tai hién trudng

nhiéu khoi d6 da ching minh 1ap luan trén 1a
ding. Thong k& cdc dot do trudc ngay 14
thang 5 nam 2006 cta mac RCC mac 150
vGi cap phoi : XM = 105, Tro = 140 , CKD

=245 . Két qua thong ké nhu sau:

Ngagy Tean noit N N R7 R28 R90
i ﬁuug maau fiod Caotrinh | Mauc Kglcm? | Kglcm? | Kg/em?
1 12/11/2005 | K9+10 49,6-50,2 | 150 79 159 224
2 16/11/2005 | K9+10 50,2-50,8 | 150 137 223 264
3 25/12/2005 | K9+10 51,7-52,9 | 150 93 182 235
4 09/01/2006 | K9+10 52,9-53,9 | 150 114 168 263
5 18/01/2006 | K9+10 53,9-55,1 | 150 82 157 251
6 12/02/2006 | K9+10 55,1-56,3 | 150 70 182 277
7 18/02/2006 | K9+10 56,3-57,5 | 150 53 147 253
8 04/03/2006 | K6 49,0-50,2 | 150 116 207 234
9 10/03/2006 | K6 50,2-51,4 | 150 99 209 296
10 15/03/2006 | K4+5 49,0-50,2 | 150 139 200 281
11 21/03/2006 | K4+5 50,2-51,4 | 150 101 161 269
12 25/03/2006 | K6 51,4-52,3 | 150 67 165 270
13 28/03/2006 | K4+5 51,4-52,3 | 150 115 215 277
14 01/04/2006 | K6 52,3-52,9 | 150 109 217 273
15 06/04/2006 | K4+5 52,3-52,9 | 150 123 202 282
16 10/04/2006 | K6 52,9-53,8 | 150 134 207 268
17 13/04/2006 | K4 52,9-53,8 | 150 113 221 276
18 15/04/2006 | K5 -l 52,9-53,8 | 150 62 203 276
19 19/04/2006 | K5 -l 52,9-53,8 | 150 80 143 237
20 21/04/2006 | K4 53,8-54,7 | 150 86 156 223
21 24/04/2006 | K6-I 53,8-54,7 | 150 97 237 244
22 02/05/2006 | K6-II 53,8-54,7 | 150 112 172 235
23 04/05/2006 | K5~ 53,8-54,7 | 150 91 192 169
Trung binh 98,8 188,0 255,5

Thong ké céc dot d6 sau khi hiéu chinh RCC méc 150 véi cap phoi

CKD = 245 kg. Két qua thong ké nhu sau:

: XM =70kg, Tro=175kg,

TT Ngriéfuc Téndotdd |Caotrinh | Mac R7 R28 R90

1 250212007 | Kl+2+3 | 684-693 | 150 74 127 152
2 271022007 | K546 693711 | 150 82 125 21
3 | 03/032007 | Kl+2+3+4 | 693711 | 150 66 128 229
4 | 05/032007 | K78 63.5-69.6 | 150 71 123 204
5 | 08/032007 | K546 | 711792 | 150 111 165 240
6 | 11/032007 | Kl+2+3+4 | 702711 | 150 69 139 22
7 1140032007 | K748 69.6714 | 150 70 118 182
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K 1+2 71,1-72
8 | 17/03/2007 +2+3 (VIL,1-72,0) 150 69 123 219
K 4 (V72,0-72,9)
9 | 20/03/12007 K9+10 67.4-69,2 150 93 133 172
10 | 23/03/2007 | K3+4+5+6 | 72.9-73.8 150 73 124 196
11 | 26/03/12007 K1+2+3 72-72.9 150 63 121 218
K8 (V69,6-71,4)
12 | 29/03/2007 150 105 148 205
K 9+10 (V68,6-70,1)
13 | 01/04/12007 | K3+4+5+6 | 73.8-747 150 88 130 197
14 | 04/04/12007 K1+2+3 72.9-73.8 150 92 143 175
15 | 07/04/2007 | K7+8+9+10 | 71,4-72.3 150 86 157 209
K3 (V73,8-74,7
16 | 10/04/2007 3 (V73.8-747) 150 61 147 199
K4+5+6 (V74,7-76,5)
17 | 14/04/2007 K1+2+3 \ 73.8-74.7 150 61 151 193
K9(V71,9-72
18 | 16/04/2007 (V71,9-72,8) 150 74 151 181
K7+8 (V72,3-73,2)
19 | 19/04/2007 K1+2+3 \ 74.7-76.5 150 62 151 182
K7+8 (€73,2-74,1)
20 | 22/04/2007 150 70 131 176
K9 (V 72,8-74,1)
K1+2+3 (76,5-77,4)
21 | 26/04/2007 150 65 140 176
K3+20 (77,4-78)
22 | 28/04/2007 | K7+8+9+10 \ 74,1-75 150 80 148 182
Trung binh 76,6 1374 196,8

2- Anh huéng cia tro bay dén tinh chong
tham cia RCC

T6c do thi cong bé tong dam lan rat nhanh so
v61 cong nghé thi cong bé tong thuong. Cong
nghé bé tong dim lan (BTPL) rai 16p moéng dé
lién tuc nén nhiét tich luy nho. BTDL str dung it
xi mang hon so véi bé tong thuong, nén kha
nang chong thdm ctia BTPL c6 thé thap hon bé
tong thuong cung cuong do. Thuc t€ tai cong
trinh Dinh Binh, v6i bé tong thuong M250 tudng
chong tham thuong luu dat mic chéng thdm BS,
trong khi RCC mac 200 (thuc t€ cudng do cao
hon M250) nhung chi dat miic chéng tham B4.

Tuong chong thdm thuong luu bang bé tong
thuong nhu dap Dinh Binh 1a mot giai phap,
nhung lam tang chi phi, thi cong BTDL phiic
tap, thoi gian thi cong kéo dai. Trong khi Trung

Quéc da xay dung thanh cong nhiéu dap BTDL
khong can lam tuong chong tham thugng luu.

Phu gia tro bay c6 tic dung tang luong chat
két dinh, b6 xung hat min cho bé tong, ting do
dac chéc cho bé tong, nang cao tinh chéng tham,
¢6 tac dung vé6i lugng voi tu do co trong bé tong
tao hop chat dong ran tang cudng do cho bé
tong.

3- Phu gia tro bay cai thién bé mat — tang
tinh dac chac RCC

Hoén hop RCC can yéu cau mot luong vira
nhét ddy 16 rong gitta cdc hat cét liéu 16n, thi
hén hgp bé tong méi duoc diac chic hoan toan
khong ¢6 16 réng. Theo tiéu chudn My dé€ danh
gid mic do vita c6 thé lap ddy céc 16 rdng giita
cac hat c6t liéu 16n thi nguoi ta xac dinh tri s6
Vp/Vm phai dam bao 16n hon 0,42.
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Thuc té cdp phoi RCC ban dau theo Vién KHTL dé nghi nhu sau:

Thanh phan cip phoi cho 1m’ bé tong
STT Ki hiéu XM |Tro|CKD| N | C [P(5x20)| D(20x40) |D(40x60) T6éng da Phu gia
Cap phoi | (kg) | (kg)| (kg) | (it) | (kg) | (kg) (kg) (kg) (kg) (i)
1 CP3-M150 |105|100| 205 |120| 780 | 527 216 607 1350 1.85
2 CP2-M200 |126|114| 240 |130| 793 | 837 451 0 1288 1.68

Khi d6 ta tinh toan ty 1¢ Vp/Vm nhu sau :

- B6i v6i RCC cép phoi 3 mac 150 :

+ Vp = N/p, + X/p, + T/p, + %(hat cat
<0,08mm)*C/p_ + 10x (HL khi)

Trong d6 : N,X,C lan lugt 1a ham lugng nudc,
xi mang, cit ¢ trong mot Im’ RCC

P Px» P. 140 lugt 1a khéi luong riéng nude, xi
mang, cat

9o(hat cat <0,08 mm) qua thi nghiém cét
Song Con khoang 0.57%

Ham luong khi thiét k€ khoang 1,5%

= Vp = 120/1 + 100/3,085 + 100/2,77 +
780%0,57% /2,65 + 10x1,5=206,8 + Vm =
Vp + %(hat cit <0,08mm)*C/p, = 215,2 +
780(1-0,57%)/2,65 = 499,5

= Vp/Vm = 206,8/499,5 = 0,41 <0,42

- boi v6i RCC cap phoi 2 mac 200:

+ Vp = N/p, + X/p, + T/p, + %(hat cat
<0,08mm)*C/p, + 10x (HL khi)

= 130/1 + 126/3.085 +
793*0,57% /2,65 + 10x1,5 =228,7

+ Vm = Vp + %(hat cat <0,08mm)*C/p, =
228,77 +793(1-0,57%)/2,65 = 521,36

1147277 +

= Vp/Vm = 228,7/521,36 = 0,44 0,42

Nhdn xét : theo tinh todn trén ty 1é cdp phoi
RCC-M150 chua dat yéu cdu , ty 1é cdp phoi
RCC-M200 dat yéu cau.

Thi nghiém RCC tai hién truong cho két
qud nhu sau :

- Cac dai dam thi nghiém tai hién truong cap
ph6i 3 M150 cho thdy bé mat bé tong sau khi
dam chua c6 nudc vira troi 1én, dong thoi mau
khoan sau khi khoan 1dy noan con rit nhiéu 16
rong déu nay chiing to trong thanh phan cap
phoi RCC mac 150 trén con thi€u hat min khong
du vita dé lap day cac 16 rong giita cdc hat cot
lieu 16n. Dé dam bao bé tong dic chic va cai
thién bé mat ti€p gidp gitta cac 16p RCC, theo dé
nghi cua cac chuyén gia Trung Qudc va dugc
Thiét k€ chap nhan la theo phuong an tang 5%
(ham lugng cat) bang tro bay dé bl vao hat min
con thi€u, dam bao tri s6 Vp/Vm > 0,42.

- Céc dai dam cdp phoi 2 — M200, bé mat sau
khi dam phang béng c6 vita néi lén, diéu nay
chiing t6 cép phoi dat yéu cau khong can phai
hiéu chinh. Cap phoi sau khi hiéu chinh nhu sau:

Thanh phan cap phéi cho 1m’® bé tong
STT |Ki hiéu XM |Tro|CKD| N | C [D(5x20)| b(20x40) |D(40x60) Tf;ng da| Phu gia
Cap phoi (kg)|(kg)| (kg) [it) | (kg) | (kg) (kg) (kg) (kg) (lit)
1 CP3-M150 105(140| 245 | 122|772 | 526 215 600 1341 1.85
2 CP2-M200 126 | 114 240 [130| 793 | 837 451 0 1288 1.68

- Tiép tuc ti€n hanh dam thi nghiém hién
truong véi cap phéi RCC-M150 da hiéu chinh
thi két qua cho thdy bé mat sau khi dam vira da
bat ddu néi 1én, bé mat khong nit né nhu trudc
khi hiéu chinh, diéu nay ching t6 phan tro bay
tang thém (khoang 40kg/m’) c6 tic dung ding
ké tao su dic chic cho RCC , dong thoi cdi thién
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rd rét bé mat RCC sau khi dam tao lién két tot
gilra cic 16p dam RCC.

4- Sy anh hudng cua tro bay dén van de
nhiét trong khoi do :

DPé khong ché duoc ting suat nhiét trong khoi
d6é ndm trong pham vi cho phép khong gay niit
bé tong thi phai giam chénh léch nhiét do gitta



nhiét do max trong khoi d6 va nhiét do moi
truong At.

Ban than tro bay 1a mot phu gia hoat tinh khong
¢6 kha nang tu rdn chic nhung khi gap moi trudng
nudc c6 hoa tan voi thi cdc thanh phan cta tro bay
cht yéu la SiO, vo dinh hinh hdt voi tao thanh
nhitng hogp chét ran chac trong nuée. Nhu vay tro

bay khong sinh nhiét nhung 1a thanh phan trong
chat két dinh CKD ctia RCC. Tir d6 d€ giam At ta
can phai giam lugng dung xi mang va tang lugng
dung tro bay nhung tong lugng CKD=const. Thuc
t€ tai cong trinh Dinh Binh & giai doan dau trudc
ngay 14 thang 05 nam 2006 dung cap phoi RCC-
M150 nhu sau:

Thanh phan cip phéi cho 1m® bé tong
STT Ki hiéu XM |Tro|CKD| N | C [P(5x20)| D(20x40) [D(40x60) T6éng da Phu gia
Cap phoi | (kg) |(kg)| (kg) | (i) | (kg)| (kg) (kg) kg) | kg | (ip
1 CP3-M150 | 105|140 245 | 122|772 | 526 215 600 | 1341 | 1.85
Khi do nhiét do quan trdc trong khoi do nhu sau :
N . | Nhiét do Tmax tron Nhiét do KK cun Chénh léch nhiét do Max va

STT | Ngay do thit KhGLdS (°C) | thoi diém(°C) Khong Khi,Atmax (°C)

1 Ngay 1 322 20.4 2.8

2 | Ngay?2 33,1 27.1 6,0

3 | Neay 3 35,6 27,3 8,3

4 | Neay4 374 28,4 9,0

5 | Neays 437 28,0 15,7

6 | Ngay 6 46,0 28,9 171

7 | Neay7 47,7 28,0 19,7

8 | Ngay 8 46,0 28,9 171

9 | Ngay9 452 293 15,9

10 | Ngay 10 42,6 27,5 15,1

11 | Neay 11 40,8 29,4 11,4

12 | Ngay 12 38,7 27,4 11,3

13 | Neay 13 372 292 8,0

14 | Ngay 14 36,8 290 7,8

Theo bang quan trac nhiét do trén At 16n nhat
tai thoi di€ém ngay thd 7 va At = 19,7 °C , dua
vao y kién ctia cac chuyén gia Trung Qudc thi
chénh léch nhiét do giita khoi d6 v6i moi trudng
trong moi trudng hop khong 16n hon 16°C. Dong

thoi dugc su cho phép ciia Bo bat dau tir ngay 14
thang 05 nam 2006 RCC -150 dap bPinh Binh su
dung cép phoi méi giam lugng xi mang tu
105kg/m’ xuéng con 70kg/m’ vé6i thanh phan
cap phoi nhu sau:

Thanh phan cap phéi cho 1m® bé tong hiéu chinh
STT| Kihiéu | XM |Tro|CKD| N C [P(5x20)| P(20x40) | P(40x60) | Tong da |Phu gia
Cap phoi | (kg) | (kg) | (kg) | (it) | (kg)| (kg) (kg) (kg) (kg) (lit)
1 |CP3-M150| 70 | 175| 245 | 110|772 | 526 215 600 1341 1.85
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Khi dé nhiét do quan trdc trong khoi do nhu sau:

STT | Ngay do thit Nhiét d() Tinaox trong Nhié\t 'dc}' }(Koctmg ChénhA lech n{ﬁét do Moax va
khéi do (°C) thoi diem(°C) Khong Khi,Atmax (°C)
1 Ngay 1 30,5 29 1,5
2 Ngay 2 33,5 28,6 4,9
3 Ngay 3 35,0 28,3 6,7
4 Ngay 4 36,0 28,9 7,1
5 Ngay 5 37,2 29,3 7,9
6 Ngay 6 38,6 27,8 10,8
7 Ngay 7 38,2 28,3 9,9
8 Ngay 8 37,5 28,9 8,6
9 Ngay 9 36,4 29,3 7,1
10 | Ngay 10 35,9 27,6 8,3
11 | Ngay 11 35,6 29,5 6,1
12 | Ngay 12 35,5 27,9 7,6

Theo bang quan tric nhiét do trén At 16n
nhat tai thoi diém ngay thi 6 va At = 10,8 °C
thoa man yéu cau ma cac chuyén gia dua ra la
At <16°C.

Tt nhitng phan tich va két qua thir nghiém
trén ta ¢6 nhan xét rang : véi lugng chat két dinh
khong d6i (CKD=cosnt ) néu ta giam luong xi
mang va thay bang tro bay thi nhiét sinh ra trong
qua trinh thuy hod giam, nén wUng suit nhiét
trong khoi d6 giam tir d6 giam nguy co niit bé
tong do tng suit nhiét gay ra.

5- Phu gia tro bay anh hudéng dén tinh
cong tac caa RCC

Thi cong RCC thi cdc chi tiéu sau day anh
hudng dén viéc thi cong: d6 la tinh cong tac
(Vc), tinh dé dam, thoi gian dong két. Thuc t&€
dam thir thi tinh cong tac tai bai d6 khoang tir 7-
13 (sec). V6i cap phoi cot liu hop 1y thi dé diéu
chinh tinh cong tdc cin di€u chinh lugng dung
chat két dinh hay chinh la phu gia min. Thuc t&€
cho thdy tro bay uu diém hon do hat dang hinh
ciu nén ti dién tich bé mat nho hon puzolan
(hinh dang g6 ghé) dan dén lugng dung nudc it
hon. Nhu vay néu véi cung mot lugng dung
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nudc thi tinh cong tac cua hon hop vita RCC st
dung tro bay tang, Vc nho so véi hon hop vita
dung puzolan. Ngoai ra do cau tric hat hinh cau
ma tao nén hiéu tng 6 bi cling lam ting tinh
cong tac ctia RCC dung tro bay cao hon RCC
dung puzolan. Thuc té€ cho thay, dung tro bay dé
dam hon.

Thuc t€ ching toi thay:

- Phu gia tro bay c6 khd ndng giam luong
nudc tron ma van dam bao tinh cong tic cua
RCC. Ban than tro bay la nhitng hat hinh cau rat
min vi vy n6 ¢é tdc dung cdi thién ro rét tinh
cong tdc cua bé tong dam lan. V6i tong luong
chat két dinh khong doi (CKD = cosnt) khi lugng
dung tro bay tang 1én thi tri s6 VC giam di. Dua
vao nguyén ly dy, doi v6i cong trinh Dinh Binh
khi CKD=245=cosnt va tri s6 VC khong déi
VC=10 * 3s muon tang lugng dung tro bay tir
140kg/m’ Ién 175 kg/m’ ma dam béo tri s6 VC
theo yéu cau thi phai giam lugng dung nudc
trong 1m’ RCC tir 122 lit xuéng con 110 lit. Thuc
t€ két qua thi nghiém gitra 2 loai cap phoi trudc
va sau khi tang tro bay giam lugng dung nudc tai
hién trudng trong 2 khéi dé thuc t€ nhu sau:



Khéi d6 trudc khi hiéu chinh: (Tro = 140 kg, Nudc = 122, CKD = 245 kg)

Nhiét d§ Thoi gian do Két qua .
STT Khoéng khi | Bé téng Ngay Gio Ln1 | Lan2 | 18 | °HIcHU

1 26,0 275 03/07/2006 21h00 11 9 10,0 M150

2 25,5 27,5 03/07/2006 21h30 9 10 9,5 M150

3 25,5 27,0 | 03/07/2006 23h30 9 9 9,0 M150

4 25,5 27,0 | 04/07/2006 0h00 8 9 8,5 M150

5 25,0 27,0 | 04/07/2006 0h30 9 9 9,0 M150

6 25,0 26,5 04/07/2006 2h30 9 8 8,5 M150

7 25,0 26,5 04/07/2006 4h30 8 8 8,0 M150

8 25,0 26,5 04/07/2006 5h00 8 9 8,5 M150

9 26,0 27,0 | 04/07/2006 5h30 8 9 8,5 M150

10 26,5 275 04/07/2006 7h30 9 9 9,0 M150

11 28,0 28,0 | 04/07/2006 9h30 10 9 9,5 M150

12 29,0 28,5 04/07/2006 10h00 9 9 9,0 M200

13 30,0 28,5 04/07/2006 10h35 9 9 9,0 M150

14 30,5 29,5 04/07/2006 13h30 9 9 9,0 M150

15 30,5 29,5 04/07/2006 16h00 8 9 8,5 M150

16 30,0 29,5 04/07/2006 17h00 9 9 9,0 M150

17 27,0 29,0 | 04/07/2006 19h00 9 9 9,0 M150

18 27,0 29,0 | 04/07/2006 20h00 9 8 8.5 M150

19 26,5 29,0 | 04/07/2006 20h30 9 9 9,0 M150

20 27,5 28,0 | 05/07/2006 7h30 7 8 7,5 M150

21 28,5 29,0 | 05/07/2006 9h30 8 8 8,0 M150

Khéi d6 trudc sau khi hiéu chinh : (Tro = 175 kg, Nuéc = 110, CKD = 245 kg)

STT Nhiét do Thoi gian do ‘ Két Qui GHI
Khong khi Bé tong Ngay gio Lan1 Lan 2 B | CHU
1 24,0 29,8 03/09/2006 | 19h30 8 9 8,5 | M150
2 24,0 29,8 03/09/2006 | 20h00 9 10 9,5 | M150
3 23,5 29,5 03/09/2006 | 22h00 10 9 9,5 | M150
4 22,7 29,2 04/09/2006 0h00 8 9 8,5 | M200
5 22,6 29,2 04/09/2006 1h00 8 9 8,5 | M150
6 22,0 28,0 04/09/2006 3h00 8 8 8,0 | M150
7 22,0 27,5 04/09/2006 3h30 8 9 8,5 | M150
8 22,0 27,5 04/09/2006 5h30 9 9 9,0 | M150
9 22,0 27,5 04/09/2006 7h30 8 9 8,5 | M150
10 32,0 29,0 04/09/2006 8h25 9 8 8,5 | M150
11 33,0 30,0 04/09/2006 | 10h30 8 9 8,5 | M150
12 33,0 30,0 04/09/2006 | 12h30 8 8 8,0 | M150
13 35,5 30,0 04/09/2006 | 13h30 8 9 8,5 | M150
14 31,5 29,5 04/09/2006 | 14h30 8 8 8,0 | M150
15 24,0 29,5 04/09/2006 | 18h30 8 9 8,5 | M150
16 24,0 29,5 04/09/2006 | 19h30 7 9 8,0 | M150
17 23,5 28,5 04/09/2006 | 20h00 8 9 8,5 | M150
18 22,0 28,0 04/09/2006 | 20h50 9 9 9,0 | M150
19 22,0 28,0 04/09/2006 | 22h50 8 9 8,5 | M150
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Tro bay c6 tic dung giam luong nudc dung
ctia RCC, tang tinh cong tac ctia hén hgp RCC.
Ngoai ra doi véi cdp phoi sau khi tang tro bay
kha nang phan ting va tiét nuGc cta hén hop
RCC dugc cai thién ddng ké.

- Thoi gian dong két: Diéu chinh thoi
gian dong két cho phii hop véi tinh hinh thi
cong: thoi gian tron, van chuyén, dam nén tai
hién trudong, cich phan tdng do, v.v..Thoi gian
dong két phu thudc vao lugng dung xi mang,
phu gia min, nhiét d0 moi trudng, ti 1& N/CKD.
Pé diéu chinh thoi gian dong két c6 thé sir dung
phu gia cham dong két.

6- Anh huéng ctia phu gia tro bay dén thoi
gian ninh két cua RCC :

Thi nghiém thir v6i cting mot loai cap phoi RCC-
M150 v6i ham luong phu gia thay doi nhu sau:

Mau 1: RCC - M150 : CKD = 245 kg , Tro =
140 kg , Xi mang = 105 kg.

Mau 1: RCC - M150 : CKD = 245 kg , Tro =
175 kg , Xi mang = 70kg.

Cac thong s6 khac nhu: dam cat, nude , phu
gia TM20 va diéu kién nhiét do nhu nhau két
qua thi nghiém thdi gian ninh két cia 2 mau nay
nhu sau:

+ K&t qua thi nghiém mau 1 :

STT Thai gian do T'ektirc::gn S6 doc Luc xuyén kim Nhiét

Thoi diém | Ségiv | (mm?) | Maul | Miu2 | Mau3 | 7B (MPa) do
1 2h00 6 20 93 139 123 118,3 0,59 24,0
2 3h00 7 20 161 197 212 190,0 0,95 24,0
3 4h00 8 20 237 277 281 265,0 1,33 24,0
4 5h00 9 20 271 312 326 303,0 1,52 24,5
5 6h00 10 20 324 359 361 348,0 1,74 25,0
6 7h00 11 20 390 406 411 402,3 2,01 26,0
7 8h00 12 20 428 453 466 449,0 2,25 28,0
8 9h00 13 20 627 720 681 676,0 3,38 30,0
9 10h00 14 20 752 795 743 763,3 3,82 32,0
10 11h00 15 20 837 882 874 864,3 4,32 33,0
11 12h00 16 20 1039 971 908 972,7 4,86 33,0
12 13h00 17 20 1123 1187 1166 | 1.158,7 5,79 33,5
13 14h00 18 20 1305 1307 1374 | 1.328,7 6,64 34,0
14 15h00 19 20 1408 1489 1506 | 1.467,7 7,34 34,0

_ BIEU DS THi NGHIEM THGI GIAN NINH KET

g 10,00

8 & y = 0 G762 - 56019

ﬁ I R =09554

£,00

400

200

0,00

y = 02678 - 09276
R* = 09655

Thifi gian (k)

4 3

G 7 i 9 10

Két qua theo biéu do:

K¢ hiu miu TG bat ddu ninh két | TG kétrth(Jc Tro luc diém Ghi chi
yhie (h) ninh két (h) ngoic (Mpa)
Mu 1 11,60 48,91 2,18 Piém ngoac ro rét
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+ K&t qua thi nghiém mau 2:

Tiét dién Lwc xuyén| o0
STT Thoi gian do kim S6 doc kim dﬁg
Thoidiém | Ségio | (mm?) | Maul | Mau?2 | Mau3 | TB (MPa) :
1 2h00 6 20 107 93 100 100,0 0,50 24,0
2 3h00 7 20 169 155 161 161,7 0,81 24,0
3 4h00 8 20 245 228 230 234,3 1,17 24,0
4 5h00 9 20 292 287 301 293,3 1,47 24,5
5 6h00 10 20 317 323 330 323,3 1,62 25,0
6 7h00 11 20 366 341 352 353,0 1,77 26,0
7 8h00 12 20 440 429 436 435,0 2,18 28,0
8 9h00 13 20 508 498 506 504,0 2,52 30,0
9 10h00 14 20 595 572 585 584,0 2,92 32,0
10 11h00 15 20 567 655 690 637,3 3,19 33,0
11 12h00 16 20 680 714 715 703,0 3,52 33,0
12 13h00 17 20 794 812 833 813,0 4,07 33,5
13 14h00 18 20 915 987 957 953,0 4,77 34,0
14 15h00 19 20 1177 | 1263 | 1198 |1.212,7 6,06 34,0
~ BIEU DG THi NGHIEM THOI GIAN NINH KET
gu,n
1
890 - y = 054463 - 6,361
S R?= 09515
B0 -
y=0.2637%- 1,156 ol
301 R?=0,3809 )
Thifi gian ()
DII:I T T T T T T T T T El T T T T T T T
4 5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 W N 2
Két qua theo biéu dé:
L Ak et LK TG két thc ninh | Tré luc diém .
Ky hiéu mau TG bat dau ninh két (h) Két (h) ngoic (Mpa) ” Ghi cha
M2 14,03 52,53 2,68 biém ngoac ro rét

Dua vao két qua thi nghiém vé thoi gian ninh
két clia 2 mAu trén cho thay véi cung téng luong
chat két dinh néu giam xi mang va tang tro bay
thi thoi gian dong két cia RCC sé kéo dai rat
thuan loi cho qua trinh thi cong RCC trong diéu
nang gid va thoi gian thi cong kéo dai nhu thi
cong RCC tai dap Dinh Binh.

IV- CHON LUA, SU DUNG VA BAO QUAN
TRO BAY

1- Lua chon loai tro bay:

Thi cong RCC ludén c¢6 cuong do cao, rut

ngan tién do. Tuy nhién khong du vat tu cung
ting thi ciing khong thé nao ddy nhanh tién do
dugc. Nguon tro bay duge chi dinh khong dap
ting duoc 30% tién do, nhd b sung ngudn tro
bay tir thanh phé H6 Chi Minh méi ddp tng
duoc yéu cau tién do.

2- Bao quan tro bay: Tro bay hit 4m rat
nhanh, rat nhiéu. Tro bay kho qua do d4m dudi
3% rat kh6 nap va hao hut cao, dic biét 6 nhiém
moi truong, do 4m cao hon 5% s& khé van
chuyén.
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3- Tram tron bé tong: Tram tron bé tong
dung tro bay can thda man cac yéu cau: C6 xilo
chita du 16n riéng cho tro bay ; C6 hé thong nap
tro bay vao xi 16 thuan 1gi trong moi diéu kién ;
C6 hé thong cdp vao c6i tron du nhanh, can
chinh xéc, thing can du 16n dé c6 thé chita hon
luong tro can cho mot mé tron. Nang suat tram
tron RCC phu thudc chu yéu vao viéc cép tro
bay cho mé tron.

V- P XUAT HUONG NGHIEN CUU VA
KIEN NGHI

Qua thuc tién thi cong cong nghé RCC tai
DPinh Binh trong khuon khé chuyén dé nay
ching toi kién nghi, d¢ xuat va dé nghi céc
chuyén gia chuyén nganh, cac nha khoa hoc, cac
thy c6 gido nghién cttu mot s6 vin dé sau:

1- Can ph6i hop nghién citu trén nguyén tac 1ay
cong trinh nay 1am thuc tién, dé dua ra mot quy trinh
thi cong, tiéu chuén thi cong, hay yéu ciu ky thuat
khi thi cong RCC. Tao hanh lang phap 1y giong nhu
thi cong bé tong thudng, dé cdc don vi thi cong ap
dung cho cic cong trinh tuong tu sau nay.

2- Khi thiét k& cap phoi RCC, thiét k& can

Tai liéu tham khao

nghién ctu chét luong va trit lugng cung cép cua
nguon tro bay phuc vu cho cong trinh. Tranh
xay ra truong hop nhu Cong trinh Dinh Binh chi
str dung mot ngudn tro bay Pha Lai, khi nguon
tro bay khong kha nang cung tng anh hudng
nghiém trong dén ti€n do thi cong cong trinh.
Co quan thiét k& nén tinh tGi phuong an hai hoac
ba nguén tro bay dé thiét k& cAp phoi. Tiép tuc
nghién cttu , quy hoach va dua vao st dung cac
mo Puzolan phuc vu cho thi cong RCC.

3- Tan dung vat liéu dia phuong 1a mdt nguyén
tac thiét k€. Tuy nhién, cét tu nhién thudng c6 ham
lugng hat mim thap (ham lugng hat mim d<0,08
khoang 1%). Do d6 trong hon hgp bé tong dam
lan can phai bu thém phu gia khoang bu vao lugng
thi€u hut d6 (cu thé & Dinh Binh 1a 5% khoi lugng
cat nhung van chua dat yéu cau ) khi d6 gia thanh
s€ cao. Kién nghi cdn nghién ciiu phuong dn tim
vat liéu dia phuong phit hop dé bii vao phdn thiéu
hut hat mim cua cdt tu nhién.

4- Pé xuét nghién cdu ty 1&¢ ham lugng phu
gia hoat tinh trong thanh phan cap phoi ctia RCC
la t6i wu nhat, v6i bao nhiéu phan tram so vdéi
tong luong chat két dinh 1a hgp 1y .

[1]- Qui trinh thi nghiém bé tong dam lan (SL 48-94)

[2]- ASTM C 1170-91 Tinh c6ng tac - Thi nghiém d¢ VC

[3]- ASTM C 1040 (Phuong phap thi nghiém dung trong BTDL
[4]- ACI 207-5R Tinh nang k¥ thuat BTDL, Hiép hoi bé tong My
[5]- ASTM C403 Thi nghiém tinh nang cua phu gia
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Summary
USING FLY ASH ADMIXTURE FOR DINH BINH RCC DAM

— THE RESULTS AND EXPERIENCES

By Eng. Nguyen Huu Hai
—Head of Testing Laboratory — Construction Joint Stock Company 47

The paper presents the summary results using fly ash admixture for Dinh Binh RCC dam. Based on
the practical tests for Dinh Binh dam construction, the author analyses the effectiveness of using fly
ash admixture and the RCC properties. Also, the author has withdrawn and clarified the useful
experiences and made the proposals for building the next RCC dams.

Nguoi phdn bién: TS. Nguyén Nhu Oanh
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