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Cot liéu bé tong
Phuong phap héa hoc xac dinh kha ning phan dng kiém - silic

Concrete aggregates ~ Chemical test method for potential alkali - silica reactivity

3.1
3.2.

3.3.

3.4.

Pham vi ap dung

Tiéu chuén nay quy dinh phuong phap héa hoc dé xdc dinh kha ning phéan tng cla
¢6t lidu véi kiém natri va kali trong b2 tong xi méing poocling.

Tiéu chuén nay chi ap dung cho céc loai cét liéu chia silic dioxit (SiO,).

Tiéu chufn trich dén

- TCVN 337 : 1986 Cat xay dung - Phuong phép 14y mAu.

- TCVN 342 : 1986 Cat xay dung - Phuong phap xdc dinh thanh phdn hat va modun
ao lén,

- TCVN 1772 : 1987 D4 dém, sbi va soi dim ding trong x4y dung - Phuong phép thu.
- TCVN 4851 : 1988 Nudc diing & phan tich trong phong thi nghidm.

- ASTM C 227 - 80 Test Method for Potential Alkali Reactivity of Cement Aggregate
Combinations (Mortar Bar Method).

- ASTM C 295 - 90 Guide for Petrographic Examination of Aggregates for Concrete.

- ASTM C 342 - 90 Test Method for Potential Volume change of Cement Aggregates
Combinations. '

- ASTM C 586 - 92 Test Method for Potential Alkali Reactivity of Carbonate Rocks
for Concrete Aggregates (Rock Cylinder Method).

Quy dinh chung

Nudc dung trong qua trinh thit nghiém 1a nude ¢4t theo TCVN 4851 : 1989.

Hoéa chit dung trong thir nghiém ¢6 d¢ tinh khiét khéng thdp hon "tinh khiét phan
tich" (TKPT).

Héa chit pha lodng theo i 18 thé tich duge dat trong ngodic don.

Vidy: HCI (1 +2) 13 dung dich gém 1 thé tich HCI dam dic tron déu véi 2 thé
tich nudc c4t.

Méi loai ¢6t lidu duge chudn bi thanh mot méu thir. Thi nghiém duge tién hanh song
song trén ba hugng cin ctia miu thit va mét thi nghiém tring 4€ xac dinh do
gidm kiém.
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Chenh léci gitta cac két qua thir xac dinh song song so vdi trung binh s6 hoc clia
ching phii ndm trong gidi han cho phép. Néu vugt phai tién hanh thir lai.
Thiét bj
Cam ki thuat ¢6 d6 chinh xAc t6i 0,01g.
Cén phén tich ¢6 d4 chinh xac tdi 0,0002g.
T s8y cb quat gié va be phéan tu ngit nhiét 46 dén 200°C.
Lo nung c¢6 bo phéin tu ngit nhiet 46 dén 1100°C.
Bua, ¢6i chay déng hoidc gang dé d4p va nghién cbt lidu.

Sang tieu chufn theo TCVN 342 : 1986 ¢6 kich thuée mét sang 5 ; 0,315 ; 0,14 mm
hodc cac sang ¢6 kich thude mit sing 4,75 ; 0,3 ; 0,15 mm.

Binh phan img bing thép khong gi hodc bing polyetylen (khéng bi bién dang va
khong phan tng v6i héa chit thir nghiém & 80°C). Binh ¢é dung tich 76 + 100 ml
va c6 nap day giit kin khi (xem hinh 1).
Binh diéu nhiét gi nhiét 80 + 1°C n dinh trong 24 gio.
May hit chan khéng.
Binh lpc ¢é nhanh hdt chan khéng,
Bép cach thiy, bép dign.
Chén bach kim.
Chén su.
Gidy loc dinh lugng khong tro :
- Chay nhanh, dudng kinh 16 trung binh 20pm.
- Chay trung binh, dudng kinh 16 trung binh Tum,
Hoéa chdt
Axit elohydric HCI (d = 1,19) (TKPT).
Axit clohy&ric HCI tigu chudn (0,05N),
Dung dich axit clohydric HCY (1 +1).
Axit flohydric HF (d = 1,12 ; 38 - 40%) (TKPT).

Dung dich natri hydroxit NaOH IN. Héa tan 40 gam NaOH rdn vao nudc c4t va
dinh mic dén 1000mi l&c déu.

Chi thi phenolphtalein : Hoa tan 1 gam phenolphatalein trong 100ml dung dich
etanol (1: 1),

Axit sunfuric H,80, (d = 1,84) (TKPT).
Lay méu vi chudn bj miu
L&y méu

Léy céc méu cuc bo gép thanh mfu trung binh theo TCVN 337 : 1986 cho cét; theo
TCVN 1772 : 1987 cho d4 (s61). T miu trung binh rit gon dé ldy ra khéi hugng
méu nhu sau : '
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- Cat : 0,5kg dudi sang Smm.
- D4 (s6i) : theo bang 1 tiy theo ¢d hat hosic dudng kinh hat c6t lidu I6n nh4t.

Bang 1. Khoi lugng mén

Dudng kinh hat 16n nh&t, mm

10 20 40 70
hodc ¢ hat, mm (5 + 10) (10 + 20) (20 + 40) (40 = 70)
Khéi Ivgng méu, kg 0,5 1,0 10,0 30,0

62
6.2.1.

6.2.2.

6.2.3.

Chii thich : Dd nguyén khai hode dd ¢é cé hat irén 70mm 6y 13 + 15 tdng ddp nhé thanh co
hat 40 + 70mm va rut gon thanh khéi luong méu 30kg.

Chufin bi miu thir

Tir méu d4 (s61) c6 cd hat 1dn hon hodic bing 5mm ding bda d4p nhdé thanh céc
hat ¢6 cd ditng trude né, tron déu, rit gon theo cac tidu chudn ghi & muyc 6.1 vé
kh6i lugng c6 hat theo bang 1. Tiép tuc d4p nhd va rit gon cho t4i khi nhan dude
0,5 kg méu ¢& hat nhé hon 5mm.

Chia 0,56 kg cat ho#c da (soi) da chudn bi ra hai phén bing nhau : 0,25 kg 1am
méu Juu ; 0,25 kg d€ Iam méu thir.

Che 0,25 kg méu vao ¢6i tan nhd, sang 14y ra khoang 100g cd hat 0,14 + 0,315mm
hodc 0,15 + 0,3mm. B€ méu trén sang 0,14 ho#c 0,15mm, cho nude voi chiy qua
rita sach buyi bdn. Sau 46 dua miu ra khay, sdy & nhist 6 105 + 5°C dén khéi
lugng khong d6i. B& ngudi méu da sy kho trong binh hit 4m, sing loai cac hat
nhé hon 0,14 ho#c 0,15mm mét 14n nira, nhan duge miu thi.

7.  Tién hanh thi

Kha ning phén imng kiém - silic cta c6t lieu duge xac dinh trén co sd :

Vdi méi méu thir dung bén binh phan tng. Cén ba luong 25g (chinh xac dén
0,0002g) tir méu thir @4 chuén bi theo mue 6.2.3 cho vao ba binh phin tmg va ding
pipet thém 25ml dung dich NaOH 1N vao méi binh. Cho 25mi NaOH 1IN vao binh
thit tu d€ Jam méu tring. Xoay nhe binh vai 14n dudi bot khi thoat ra. P4y ndp,

D&t céc binh phan ving vae binh diéu nhiét hofic t sfy c6 nhiét 46 én dinh 80 % 1°C.
Sau 24 = 1/4 gi& ldy cée binh ra, lam nguéi trong 15 £ 2 phit bing véi nude chay

7.1.  Nguyén tdc thi
- Xéc dinh ham lugng silic dioxit hda tan (S).
- X4c dinh d6 giam kiém (R). '
7.2.  Thye hién phan (ng |
7.2.1.
xiét buldng Iam kin nép va miéng céc binh.
1.2.2.
¢6 nhiét 46 dudi 30°C.
7.2.3.

Sau khi lam ngudi, mé ndp ting binh, loc tich dung dich khéi cin khéng tan bing
binh loc ¢6 gin bom hit chan khong va gify loc loai chdy nhanh. Dung dich loc

duge thu vao céc 6ng nghigm khé dung tich 35 + 50ml Qua4 trinh loe duge thuc
hign nius san ¢
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7.2.4.

7.2.5.

7.2.6.

7.2.9.

7.3.

7.3.1.

7.3.2.

1.3.3.

7.3.4.

- M& bom hiit chan khong, khéng khudy binh phan ung rét timg lugng nhé dung

dich tit binh phén tng theo dta thiy tinh 1én phéu loc cho dén hét. Ngit chan
khong, ding daa thiy tinh nhe nhang gat hét cdc hat ¢in khéng tan 1én gidy loc.
Sau d6 tao lai chin khang binh loc t6i dp luc khoang 38mmHg (51kPa), tiép tuc
loc dung dich téi khi khéng qué 1 giot chdy qua gidy loc trong thoi gian 10 giay.
Ghi t8ng thoi gian loc dudi chan khong va két thic qua trinh loc tai day. Git lai
dung dich loc.

Chii thich :

- Khéng rita cdn trén gidy loc, ¢f gang duy tri loc ba luong méu tit ba binh trong khodng
thoi gian gan tuong tu nhau.

~ Trong trudng hop loc dung dich loang c6 thé loc binh thubng, khong can hit chan khong.

Tién hanh loc méu trdng theo trinh ty, dudi ap luc chan khéng va vdi thai gian
nhu lam véi binh chia miu thr § 7.2.3.

Chii thich : Néu méu thit ¢ 7.2.3 loc bink thuong thi méu tréng cing loc binh thuong.
Ngay sau khi lec xong, lic d&u phin dung dich loc dé tao déng nhét, dung pipet

‘1dy 10ml dung dich loc pha loang bing nudc cidt dén mitc 200ml trong binh

dinh mie.

L4y 10ml dung dich mau trdng va ciing pha loang bing nudc cit t6i 200ml trong
binh dinh mec.

Dung dich pha lodng nay dugc dung dé xac dinh SiO, hoa tan va 4¢ gidm kiém.
Néu thi nghiem khéng duoge tién hanh trong vong 4 gid sau khi lpc phéi chuyén
dung dich sang binh polyetylen sach, khé va dong binh bing ndp kin dé€ bdo quan.

Xac dinh sillic dioxit hda tan bing phuong phép khéi lugng

L4y 100ml dung dich da pha loang (7.2.5) bing pipet cho vao chén s, thém 5- 10ml
axit clohydic dsic (d = 1,19) va ¢6 cho dén kho trén bép cach thiy hoidic bép cach
cét, sau khi miu da kho tiép tuc c6 dén khé kiét thém khoang 45-60 phit nda.
Sau dé thém 10-20mi HCI (1 +1) lén phédn khé va dun tiép 10 phut trén bép cach
thily. Pha lodng dung dich bang 10 + 20ml nudc cit néng. Loc ngay qua gidy loc
chay trung binh. Ding nudc cdt néng rira chén st va phén cdn trén gidy loc dén
hét ion clorua trong nudc rira (thit bdng dung dich AgNO,, 0,5%, néu nudc loc van
trong la duge). Gitt lai gidy loc va phén cin.

Chuyén gidy loc ¢é cdin vao chén bach kim, sy va d6t chay gidy loc trén bép dién.
Nung chén & nhiét 46 1000 + 50°C dén khdi hrdng khong ddi g, (g, 1a lugng SiO,
thu dugc con chita tap chét).

Tém udt chén bing vai giot nude, thém 1 giot axit sunfuric H,80, ddc va 10ml axit
flohydric dam dac, cé trén bép dién dén kho kist va ngimg béc hai tring.

Cho chén vao 16 nung & nhigt d¢ 1000 = 50°C trong khoang 2 phut, lam ngudi
chén trong binh hut 4m dén nhiét d6 phong va can. Khéi lugng thu duge 1a g, (g,
12 lugng tap chét chia trong g,).

Tinh két qua : Ham luong SiO, cla ¢6t lidu hoa tan trong dung dich NaOH 1IN
duge tinh theo cong thic (1) :
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7.4,
74.1.

7.4.2.

S. = 3330 x (g, - By (D
Trong 46 :
S, - Ham luong silic dioxit hoa tan chia dung dich gée (7.2.3), mmol/L
3330 - Hé s6 chuyén d4i lugng SiO, hoa tan tinh bdng g sang mmol/l
g, - Lugng SiO, trong 100ml dung dich pha lodng thu duge & (7.3.2),g.

g, - Luong tap chdt cé trong 100ml dung dich pha loéng thu duge & (7.3.3), g.

Chii thich : C6 thé xdc dinh ham luong silic dioxit hda tan bdng phuong phép tréc quang
(Photometric method).

Xéac dinh d6 gidm kiém

Ldy 20ml dung dich pha loadng (7.2.5) vao binh nén 200ml, thém 2-3 giot
phenolphtalein va chudn d6 bing axit clohydric HCI, 0,05N cho dén khi hét mau

d6 cha phenolphtalein. Cing chuén d¢ nhu vay véi 20m! dung dich pha lodng tir
méiu tring (7.2.6).

Tinh két qua. D6 gidm kiém duge tinh theo cong thitc (2) :
| R, = (20N/V)) X (V, - V,) X 1000 (2)
Trong d6 :
R, - 46 gidm kiém, mmol/l.
N - néng 46 HCI dung dé chuén d¢.
V, - s6 ml dung dich pha loéng ldy tir (7.2.5).
V, - s6 ml HCI dung d€ chuén d6 dung dich miu thi.
V, - s6 ml HCI dung dé chuéin dé dung dich méu tréng.
1000 - hé sé chuyén d6i ml sang lit.

8. Danh gia két qua

8.1.

8.2.

8.3.

8.4.1.

Thit nghiém dudgc coi 1a dat khi khong o gid tri R_ hosic S, thit trén huong méu rieng
biét nao sai lach qua trung binh s6 hoc cfia ba gis tri két qua thi :

- 12mmol/l khi gia tri trung binh nhd hon hodic bing 100mmol/l.
- 12% khi gia tri trung binh 1dn hon 100mmol/l.
Dung ba diém tit ba cip két-qua thit nghiém R, S, 1én gian 44 hinh 2.

Chii thich : Gidn d¥ hinh 2 duoc xay dung khi ding xi méng c6 téng luong kidm la 1,98% vdi
clt [iéu tao thanh vita ¢b do nd lén hon 0,1% trong 1 nam va thanh vite ¢é dé ndé nho hon 0,1%
trong 1 nam trong didu kién thi nghiém nhu nhau.

Kha ning phin img kiém - silic clia c6t liéu thir theo phuong phép héa hoc dugc
ddnh gia nhu sau :

V8 hai (Innocuous) : Mue it lam hu hai két cdu bé tong.

Khi ¢d ba diém két qua thit nghiém déu ndm trén ving c6t lidu vb hai tic & phia
trai dudng cong vé nét lién trén gidn d6 hinh 2.

TCXD 238 : 1999
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Hink 2 : Gidn d3 phdn viing khd nang phdn ing kidm - silic cia cét lidu.
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8.4.2.

8.4.3.

Cé hai (Deleterious) : Mie 1am hu hai nhifu tdi két cdu bé téng.

Khi m6t trong ba diém két qua thir nghiém ndm trén ving ©bt lidu cé hai titc phia
phai dudng cong vé nét lién va phia dudi dudng thdng nét dit trén gidn d6 hinh 2,
C6 kha ning gay hai (potentially deleterious) : Mifc trung binh vé kha nang gay
hai két cdu bé tong.

Khi mét trong ba diém két qua th nghiém ndm & ving cét litu ¢6 kha ning giy

hai tie phia phai dudng cong vé nét lién va phia trén dudng thing nét dit, ké ca
che @iém ndm trén dudng cong va nét diit.
Chul thich :

1) Phuong phap héa hoc xdc dinh khd nang phdn ung kigm - silic la phuong phép nhanh,
véi 6t liéu cho két qud nam o ving vé hai thi c6 thé yén tam sit dung. Vi c6t liéu nam
d vitng khéc ciia gidn do, cin két hop thém cbe phuong phép thu khdc tru’dc khi du‘a ra
két luon st dung.

2) D6i vdi cde loai cbt lién c6 chita nhom cacbonat clia canxi, magié hode sdt nhu : canxit,
dolomiit, magnesit hogc siderit hodc cde silicat ciia magié nhi antigorit (serpentine) cé thé
lam sai léch két qud thir theo fiéu chudn nay. Can thit thém tidu chuén ASTM C 295 ~ 90
dé xéc dinh su c6 mat cia cbe khodng trén.

3. Ddi véi cot lieu thube logi c6 khd nang gty hai (8.4.8) thi nén thit nghiém b6 sung theo
phuong phép thi thenh viia ASTM C 227-30 hodc xem xéf cc dGu hiéu phdn ing kizm
= silic trén chc céng trinh bdng bé tong da su dung chung dé cé két ludn tin cdy.

4) D6i vsi che logi cot lidu cacbondt thi ngodi phdn ing kidm - silic ¢6t liéu con ¢6 khd néng
géy phdn ung kidm ~ cécbonat. Khd nang phan dng céebondit voi kidm duge thit nghiém
b6 sung dé dénh gid theo ABSTM C 586-92,

Bién ban thd

Trong bién ban thir ghi r6 :
- Ki hidu méu.

Noi 14y méu va ngudn gdc cbt lidu (mé khai thac).
Tén don vi va ngay thir nghjém.' | |
Tiéu chudn thit nghiém (58 higu tiéu chudn nay).
Két qué xdc dinh R, S, cta timg lugng méu.

Vi tri cac cdp diém (R, S) trén gidn dé hinh 2.
BDanh gi4 c6t lidu theo phdn Ung kiém - silic.
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