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L&i néi ddu
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Xuéat ban 14n 1

Xi ming — Xac dinh su thay ddi chiéu dai thanh vira
trong dung dich sulfat

Cement — Determination of length change of hydraulic ceynent martars expased
to a sulfate solution

1 Pham vi 4p dung

Tiéu chudn nay quy dinh phuong phap xac dinh su thay ddi chiéu dai thanh vifa xi mang trong
dung dich sulfat d€ danh gia do bén sulfat clia cac loai xi mang podc 1ang va xi mang trén co sd
clanhke xi mang podc lang.

2 Tai ligu vién dan

CéAc tai lidu vién dan sau la rat can thiét khi ap dung tiéu chusn nay. D&i véi cac tai liéu vién dan
¢6 ghi nam ban hanh thi 4p dung ban dugc néu. B&i véi cac tai liéu vién din khong ghi nam ban
hanh thi 4p dung phién ban méi nhit, bao gdm ca ban slra d8i (néu cb).

TCVN 4787 : 2001 (EN 196-7 : 1989) Xi mang - Phuang phap 1&y mau va chudn bi mau thd.

TCVN 4851 - 89 (ISO 3696 : 1987) Nudc dung dé phan tich trong phong thf nghiém — Yéu céu ky
thuét va phuong phéap thir.

TCVN 6016 : 1995 (ISO 679 : 1989) Xi mang - Phuong phap thir — Xac dinh d6 bén.
TCVN 6068 : 2004 Xi mang podc lang bén sulfat - Phuong phap xac dinh dé nd sulfat.

TCVN 7445-2 : 2004 Xi mang giéng khoan chiing loai G - Phuong phéap tht.

3 Nguyén tic

Do chiéu dai cha cac thanh vira xi mang tai thdi diém bat ddu ngam trong dung dich sulfat, khi vira
xi mang dat cudng d6 (20 + 1,0) MPa va chiéu dai clia cac thanh vita xi mang sau mdt khodng thai
gian ngam trong dung dich sulfat, tinh ty I& phan tram su thay d8i dé.



TCVN 7713 : 2007
4 Thiét bj, dung cuy

4.1 Khudn mau ling try

Khuén dé tao miu xac dinh thay ddi chiéu dai thanh vira xi mang c6 hinh l&ng try, kich thudc
25 mm x 25 mm x 285 mm, thod man yéu cau ky thuat theo TCVN 6068 : 2004.

4.2 Khudn miu lap phuong

Khuén dé tao miu xac dinh cudng dé nén cla vita xi mang c¢é hinh |ap phudng, kich thudc
50 mm x 50 mm x 50 mm, thod man yéu cdu ky thuat theo TCVN 7445-2 : 2004.

4.3 May tron, kidu hanh tinh

Theo TCVN 6016 : 1995 (ISO 679 : 1989).

4.4 Chay dém méau dugc ché tao béng thép khong gi, khéi luong phai dam bao 400 g + 15 g, c6
cu tao nhu Hinh 1.

1 —Lza_l
CHU DAN:
1 - Phén chay: ¢ (23 £ 0,2) mm va dai (110 + 0,2) mm:
2 - Cén chay.

Hinh 1 - Md ta chay d4m miu

4.5 Dyng cy do chidu dai va thanh chuan
a) Dung cu do chidu dai thanh mau cé c4u tac nhu Hinh 2.
b) Béng hé micromet cé 86 chinh xac 0,001 mm.

¢) Thanh chuéin dugc lam bng thach anh, hgp kim viba hodc cac vat liéu cé dé nd nhiét nhé hon
0,001 mm/m.

4.6 MaAy thir do bén nén

Theo TCVN 6016 : 1995 (ISO 679 : 1989).
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293,751 Q,

1. Gia do

2. Béng hé micromet
3. Vit diéu chinh

4. Thanh chufn

Hinh 2 - M ta dyng cy do chidu dai

4.7 Thung dudng hd

a) Thung dudng hdé dugc l1am bang nhua hodc bang thép khong gi, cé kich thudc du dé nhung
ngdp cac khudn chita miu trong nudc, dam bao khoang céach giifa khudn va thanh thing toi
thiéu 1a 50 mm, khoang céach giita cac khudn vai nhau t&i thidu 1a 100 mm.

b) Lugng nuéc duy tri trong thung dudng hd cé do cao it nhat 1a 100 mm tinh tir b& mit phia trén
cta khuén mau. Thing dugc lap thiét bi gia nhiét va may khudy nhdm dam bao nhiét 49 cla
nudc ludn ddng déu & (35 + 3) °C.

4.8 Thung ngdm méu

a) Thiung ngdm miu chira nuéc voi bdo hoa dugc lam bing nhua hoic bang thép khéng gl, cb
kich thudc di d& nhing ngép cac vién mau 1ap phudng va cac thanh vira l&ng tru.

b) Thung ngadm miu chlra dung dich sulfat dudc lam bang nhua hoc béng thép khéng gi, c6 kich
thuéc di d8 nhung ngdp cac thanh vita lang tru, ddm bao khoang céach gilfa cac thanh véi nhau
I& 12 mm va cach thanh thing it nhat 14 6 mm. Thung phai c6 ndp day dé tranh sy bay hoi clia
dung dich sulfat.
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4.9 Céac dung cy khac

— Can ky thuat, c6 d6 chinh xac tdi 0,1 gam;

- 6ng dong, dung tich 250 ml c6 d6 chinh xac t&i 2 mi;

- P4u do, thod man yéu cau k¥ thuat theo quy dinh theo TCVN 6068 : 2004;

- Dao, béing thép khéng gi, tdm day khudn béng nhua ho#c bang thép khéng gi;
— Dung cu do pH;

— Dung cy théo khudn va chdi quét khuén;

— D4u bdi khuén va m3 lam kin khuén, dam bao khéng phan (mg vdi xi mang.

5 Thudc thi, vat ligu

5.1 Nudc, theo TCVN 4851 — 89 (ISO 3696 : 1987) ho&c nudc cé dd tinh khiét tuong duong.
5.2 Natri sulfat (Na,S0O,), khan ho#c natri sulfat hydrat dung trong phan tich.

5.3 Céat, dé ché tao mau thir |4 cat dat yéu cdu theo TCVN 6068 : 2004.

6 Liy mau

Theo TCVN 4787 : 2001 (EN 196-7 : 1989).

7 Cach tién hanh

7.1 Pha dung djch ngam méu
7.1.1 Dung dich natri sulfat 50g/I.

Hoa tan 50,0 g Na,SO, trong 900 ml nuéc, sau dé thém mét luong nudc thich hgp dé tao thanh
1 Iit dung dich sulfat. & pH cla dung dich sau khi pha ndm trong giéi han pH = 6 + 8. Thé tich
dung dich sulfat can pha g&p 4 1an téng thé tich cac thanh vita c&n ngam, trong d6, mét thanh vita
c6 thé tich tuong duong la 184 ml.

Chi pha dung dich sulfat mét ngay truéc khi sir dung.
7.1.2 Nuéc vbi bdo hoa, dugc pha ché nhu sau:

Can 50 g canxi oxit nguyén chét bang can ky thuat, cho vao binh thuy tinh dung tich (15 - 20) lit.
R6t nude cat vao khoang 3/4 binh, day nut cao su lai va I&c manh dé cho CaO tan. Sau dé, mébi
ngay lac 2 dén 3 I1an. Sau mot ngay, lugng CaO tan hét thi bd sung thém CaO (ghi lai lugng can b8
xung) cho dé€n khi CaO khéng tan dugc vao dung dich.
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Sau 48 gié md nit cao su ra, dung gidy loc (loai thudng) loc |8y dung dich Ca(OH),, r8i diing pipét
hut ra 50 mi dung dich cho vao binh thuy tinh hinh nén cé dung tich 250 mi va chudn bing dung
dich HCI 0,05 N cho d&n khi dung dich bat ddu chuyén tir mau vang sang mau hdng nhat thi ghi lai
thé tich HCI 0,05N 1a V,. Day kin dung dich dé ti€n hanh thi nghiém dan,

Sau 48 gig, lai chudn dung dich Ca(OH), bing HCI 0,05 N dé xac dinh néng dd cla dung dich
nudc vai bao hoa ghi dudc thé tich 1a V,. N&u V, bang V, thi dung dich Ca(OH), & trang thai bao
hoa, néu V, khac V,, thi phai b8 sung thém CaO vao va lac manh binh.

Sau 48 gid, ti€n hanh loc va xac dinh lai néng dé dung dich.
7.2 Chuan bj khuén miu

7.2.1 Lau sach cac bé mat clia thanh khudn va bé mat phia trén clia d€. Quét mot 16p méng déu

boi khudn 1én cac bé mat tao mau clia khuén.

7.2.2 B&i mét 16p md 1&n phan bé mat ti€p xuc giffa d& va thanh khudn dé lam kin nudc. Béi vi
khudn mau 1ang tru, I4p hai ddu do va hai miéng dém vao hai ddu ctia khuén.

7.3 Tao miu thir xac djnh thay ddi chiéu dai thanh vira

Theo TCVN 6068 : 2004.

7.4 Tao mau thu xac dinh cudng d§ nén

M&i mAu thir xac dinh cudng do nén gém 18 vién mau lap phuong, kich thuéc 50 mm x 50 mm x
50 mm, ché tao ti ba mé tron.

Lau bat trén, bay va chay ddm mau bang vai &m. Can 500 g xi mang, 1 375 g cét tiéu chudn (5.3)
va dong 242 ml nuSc cho mdi mé trén va trén vita xi mang theo quy trinh néu trong
TCVN 6016 : 1995 (ISO 679 : 1989).

D8 mét 16p vita khodng 25 mm vao trong tat ca cac ngin cla khudn. Tién hanh ddm vifa trong mbi
ng#n 32 14n trong 10 gidy, chia lam 4 vong theo trinh ty néu & Hinh 1. Sau khi ddm xong 6p vita
th(r nhat, a8 16p vira thr hai vao khudn va ddm mau giéng nhu di vai 16p thir nhat. Két thuc qua
trinh dam, dung dao gat lugng vifa thifa trén bé mat khudn, miét thing mat mau va danh déu vao
mé&i mau. Téng thdi gian ddm mau khong 16n hon 2 phut 30 giay.

7.5 Dudng hé miu & thdi ky ddu va thac khuén

Sau khi két thic qua trinh tao mau, dung tdm day khudn day kin cac khudn chifa mau l3ng tru va
cac khudn chifa mau lap phuong sao cho kin nudc, réi dat cac khudn nay vao thung dudng ho.
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Luu cac khudn chfa méu Iang tru va cac khuén chifa méu lap phuong & trong thing dudng hd ¢
nhiét d& nuéc duy tr 8n dinh & (35 + 3) °C trong khoang thai gian 23,5 gio + 30 phut. Sau d6, I&y
cac khudn ra khai thiing va tién hanh thao cac méu ra khdi khudn.

P& lai 2 vién mau 12p phuong cho thr cudng d6 nén, dua céac vién méu 1ap phuong con lai va cac
thanh vira l3ng tru vao ngam trong thiing chifa nudc véi bao hoa, duy tri & nhiét 6 (27 + 1) °C.

Véng 1va 3 Véng2va 4

Hinh 1 — Thir ty 4 vong ddm vira trong mdt ngin cua khudn

7.6 Tién hanh thir va dudng hd mau o thai ky tiép theo
7.6.1 Xac dinh cudng d6 nén hai vién mau lap phuong theo TCVN 6016 : 1995 (ISO 679 : 1989).

N&u cudng dé trung binh clia hai vién miu dat 20 MPa hoc 18n hon thi 18y cac thanh vifa ra khoi
b& nuéc véi bio hoa dé do chidu dai ban dau (L,) theo TCVN 6068 : 2004. Sau d6 ngam cac thanh
vita vao trong dung dich sulfat.

N&u cudng dd trung binh clia hai vién mau khong dat 20 MPa, dy doan xem khi nao sé dat va xa
dinh cuding @6 & thai diém du doan d6. N&u cudng do trung binh clia hai vién mau dy doan dat
20 MPa thi do chiéu dai cac thanh vita va ngam chung vao trong dung dich sulfat.

N&u thir hai vién miu dau tién (sau 23,5 gid + 30 phat) khéng dat, trong ngay hém d6 thi lai clng
khéng dat 20 MPa va ngay hém sau th(r ti€p van khong dat it nhdt 21 MPa thi coi nhu mau
xi m&ng dé khong dat va khéng cén thir tiép.

7.6.2 Do chiéu dai ctia cac thanh vifa trong dung dich sulfat (L,) theo TCVN 6068 : 2004 & cac
tubi 1; 2; 3; 4; 8; 13; 15 tudn va 4; 6; 9; 12 thang, tinh tir khi ngdm mau. Ghi két quéd do.
Sau méi 18n do, thay dung dich sulfat méi.
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8 Tinh két qua

81 Sy thay ddi chiéu dai cla thanh vita thi “i" & tudi “x" ngay (AL,), tinh bing phan tram (%),
chinh xac dén 0,001 %, theo cong thifc sau:
wx — L
ALwL"L—'XWO (1)

trong d6:
L, la chiéu dai thanh vira th{ “i" & tudi “x" ngay, tinh b&ng milimét (mm);
L, 1a chiéu dai ban ddu thanh vita thit “i", tinh bing milimét (mm):
L, 12 chiéu dai danh ngh’fa cla thanh vita thir "i", bang 250 mm.

8.2 K&t qud la gia tri trung binh cong thay ddi chiéu dai cac thanh vira & tudi "x" ngay (AL,), tinh
bang %, chinh xac t&i 0,01 %, theo céng thirc sau:

8
(aLy)
i1 5 (2}

AL, =

9 Béo céo thi nghiém

Béo c4o thir nghiém gém cac thong tin sau :

— céc théng tin cén thit vé mau thir: ngudi gl mau, loai mau, ky hiéu mAu, ngay gt mau:
- vién dén tiéu chudn nay;

- Cac gia tri do, gia tri d nd theo chiéu dai cla timg thanh vifa va k&t qua trung binh cua cac
thanh vita (xem Bang 1);

= cac luu y trong qua trinh thit nghiém, néu cé;

- ©d'sd, ngay va ngudi thir nghiém.

Bang 1 - Két qua do chénh l§ch chiéu dai cha cac thanh vira

Tudi do Ngay do $8 do chiéu dai cua thanh vira that “i*, mm AL, , %
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