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Du an :
Goéi thiu :

I. CO SO LAP PE CUONG THI

NGHIEM: L.1. Can ci phap ly:

- Can cur Ho so Thiét ké k¥ thuat dy an Cau Bach Pang, duong dan va nat giao cubi
tuyén theo hinh thic BOT.

- Can cu Hb so Thiét ké ban v& thi cong va Chi d?lt} k¥ thuat du an, Muc 07100 “Bé tong
va két cau bé tong”; 07410 “Coc bé tong khoan nh61”, muc 3.5 “Bentonite va vira
bentonite”; 07300 “Cot thép thuong”.

- Can ¢t vao cac tiéu chuan thi nghiém hién hanh;

- Can cur vao cong van s6 166/VPTVGS-LD ngay 27 thang 8 nam 2015 cua Van phong

Tu van giam sat vé vi¢c ban hanh cac chi ti€u thi nghiém Vat li¢u ngudn va tan suit —
Dy 4n Cau Bach Pang, duong dan va nit giao cudi tuyén;

1.2. Cac quy trinh, quy pham ap dung:

STT | Tén quy chuén, tiéu chuin Ky hiéu
1 | Vatliéu kim loai
1.1 | Thir kéo & nhiét do thuong TCVN 197:2002
1.2 | Thtr udn TCVN 198:2008
1.3 | Thép thanh tron tron — Yéu cau k¥ thuét TCVN 1651-1:2008
1.4 | Thép thanh van — Yéu cau k¥ thuat TCVN 1651-2:2008
2 | C6t liéu cho bé tong va vira
2.1 | Cétliéu cho bé tong va vita — Yéu cau k¥ thuat TCVN 7570:2006
2.2 | Liy miu TCVN 7572-1 : 2006
2.3 | Thanh phén hat TCVN 7572-2 : 2006
2.4 |KLR, KLTT & d6 hit nuéc TCVN 7572-4 : 2006
2.5 | KLR, KLTT & d6 hit nude ciia da goc va hat ¢ot lidu 16n | TCVN 7572-5 : 2006
2.6 | Ham luong bui, bun, sét TCVN 7572-8 : 2006
2.7 | Tap chat hitu co TCVN 7572-9 : 2006
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2.8 | Cuong d6 va hé s hoa mém cua da gbe TCVN 7572-10 : 2006
2.9 | Nén dap va hé s6 hoa mém cia cot lidu 16n TCVN 7572-11 : 2006
710 Xac dinh d§ hao mon khi va dap cua cot li¢u 16n trong TCVN 7572-12 - 2006
may Los-Angeles
2.11 | Xac dinh ham luong hat thoi det trong cdt liéu 1on TCVN 7572-13 : 2006
3 | Ximang
3.1 | Phuong phéap ldy mau TCVN 4787 : 2009
3.2 | Ximang Pooc lang PC40 — Phuong phap xac dinh do TCVN 4030 : 2003
nghién min
3.3 | Xi mang Podc lang loai 11 (Bép sun phat thuong) — ASTM C204, TCVN
Phuong phap xac dinh d6 nghién min 4030:2003
3.4 | Xi mang Podc ling PC40 - Phuong phap xac dinh d6 bén TCVN 6016 : 2011
3.5 | Ximang Podc lang loai 11 (‘Bén sun phat thuong) — ASTM C109
Phuong phap xac dinh d§ bén
3.6 | Ximang Podc lang PC40 — Phuong phap xac dinh thoi TCVN 6017 : 1995
gian dong két, do déo ti€u chuan va d§ on dinh
3.7 | Xi mang Poéc ling loai II (Bén sun phat thuong) — ASTM C191
Phuong phap xac dinh thoi gian dong két va do déo tiéu
chuan
3.8 | Xi ming Podc ling PC40 — Yéu cau ky thuat TCVN 2682 : 2009
3.9 | Ximang Pooc lang loai I (Bén sun phat thuong) — Yéu ASTM C150
cau k¥ thuat
3.10 | X1 méang Pooc lang loai II (Bén sun phat thuong) — ASTM C188
Phuong phap xac dinh khoéi lugng riéng
4 Vira
4.1 | Xac dinh cuong do udn va nén TCVN 3121 :2003
4.2 | Hudng dan thiét ké thanh phan vira xay
4.3 | Hudng dan thiét ké thanh phan vita bom dng gen
5 | Bé tong niang
5.1 | Xéc dinh cuong d6 nén TCVN 3118 : 2003
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5.2 | Hudng déan thiét ké thanh phan bé tong
5.3 | Do sut cua hdn hop bé tong TCVN 3106 : 1993
5.4 | Ham lugng bot khi vita bé tong TCVN 3111 : 1993
5.5 | Khéi lwgng thé tich ciia hdn hop TCVN 3108 : 1993
5.6 | Xac dinh cap chong thim cho bé tong TCVN 3116 : 2003
5.7 | Kiém tra nhiét do Do bang nhiét ké
6 Dung dich Bentonite
6.1 [Ty trong Ty trong ké hodc
Bomé ké
6.2 | D9 nhot Phéu 500/700 cc
6.3 | Ham lugng cat
6.4 |DboPH Gidy qui tim
7 | Bé tong nhua
7.1 | Thiét ké bé tong nhua TCVN 8820:2011
7.2 | Thi nghi¢m x4c dinh d¢ 6n dinh, d6 déo Marshall TCVN 8860-1:2011
7.3 | Thi nghiém ham luong nhwa bang phuong phap chiét sir TCVN 8860-2:2011

dung mdy quay li tdim

7.4 | Thi nghiém thanh phan hat bé tong nhua TCVN 8860-3:2011

7.5 | Thi nghiém x4c dinh ti trong 16n nhét, khdi luong riéng cuig TCVN 8860-4:2011
bé tong nhua & trang thai roi

7.6 | Thi nghiém xéc dinh i trong khéi, khdi lwong thé tich ciia | TCVN 8860-5:2011
bé tong nhya da dam nén

7.7 | Thi nghiém xdc dinh d6 réng du TCVN 8860-9:2011

7.8 | Thi nghiém x4c dinh d6 rong cdt lieu TCVN 8860-10:2011

7.9 | Thi nghiém xac dinh d6 rong lap ddy nhya TCVN 8860-11:2011

7.10 | Thi nghiém xac dinh do én dinh con lai cia bé tong nhwa | TCVN 8860-12:2011

7.11

Nghiém thu mat duong bé tong nhua
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711.1 | Thi nghiém d6 bang phang TCVN 8864:2011
7.11.2 | Thi nghiém d6 nham TCVN 8866:2011
711.3 | Thi nghiém d¢ chit Iu lén TCVN 8860-8:2011

1. CONG TAC THi NGHIEM

IL1. Ct ligu cho bé tdng va vira (TCVN 7572-1:2006)

I1.1.1. Lay mau

1. Pham vi ap dung

Quy dinh phuong phap 14y mau cbt liéu nhé va 1én nham dé xac dinh cac dic tinh ky
thuat cta c6t liéu dung ché tao bé tong va vira xay dung.

2. Tai liéu vién dan

TCVN 7570 : 2006 Cot liéu cho bé tong va vira — Yéu cau k§ thuat.

TCVN 7572-3 : 2006: Cbt liéu cho bé tong va vita — Phuong phap thir

3. Quy dinh chung

Mau vat liéu dugc léy theo dai dién theo tung loai tirng mo sao cho dam bao dic tinh
tw nhién ctia vét liéu va dai dién cho khoi lugng vét liéu can thir.

- Khéi luong vat li€u phai do mot co sé hodc (mo) san xuét hodc duoc léy tai tap két
O cong trinh.

- Khéi lwong vat liéu nho (cat) dugc 1y thi nghiém khong 16n hon 500T hodc khoang
350m’.

- Khéi luong vt lidu 16n (da) duoc 1dy thi nghiém khong 16n hon 300T hoic khoang
200m”.

- Mau vat liéu sau khi dugc ldy dé thi nghiém phai duoc bao quan & nhiét d6 quy
dinh trude khi thi nghiém.

4. Dung cu va thiét bi thi nghiém:

Can k¥ thuat
Dung cu xuc lay mau: Bay, xéng;

— Tu say;

Céc dung cu thong thuong khéac;

Thiét bi chia miu: khay t6n hodc khay nhom, miu duoc thi nghiém theo phuong phap
chia tu.
5. LAy mau thi nghiém
5.1 C6t liéu nho (cat)
Mau thir dugc ldy tai bi tap ket hodc (mo); mau dugc ldy tir nhiéu diém khac nhau
theo chi€u cao dong vat li¢u va lay tir dinh xudng t61 chan, sao cho mau lay ra dai dién cho
khoi Iugng can thi nghiém.
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MBJi loai vat liéu 1dy tir 01 dén 02 mau dé thi nghiém khéi lwong mau khoang 50keg.

Khéi lugng mau thi nghiém cho ting chi tiéu dugc qui dinh trong (Bang 1).

Bang 1 - Khoi lwgng miu can thiét dé xac dinh tirng phép thir

Tén phép thir

Khoi lrgng mot miu thi nghi¢m
(Kg)

1. Xac dinh khéi luong riéng, khdi

luong thé tich va dd hit nudce

0,03

2. Xac dinh khéi luong thé tich xbp va

Tir 5 dén 10 (tuy theo ham lugng soi chira

d6 hong 7 trong cat)
3. Xac dinh do am 1
4. Xac dinh thanh phan hat 2
5. Xéc dinh ham lugong bun, bui, sét 0,5
6. Xac dinh tap chét hiru co 0,25

5.2 C6t liéu 16n (d4)

Mau thir duoc 14y tai bai tap két hoic (mo) mau duoc lay tir nhleu diém khac nhau
theo chiéu cao dong vat liéu va lay tir dinh xudng toi chan, sao cho mau 13y ra dai dién

cho khdi lugng can thi nghiém.

Mbi loai da lay tir 01 miu dé thi nghiém khdi lugng mau khoang 50kg.

Néu vt liéu dugc chta trong cac hoc chura thi mAau mau thi nghiém dugc léy o 16p
trén mat va 16p dudi day hoc chira. Lop dudi day 1y bang cach mé ctra day hoc chira cho

vat liéu roi ra.

Bang 2 - Khéi lwrong miu cén thiét dé xac dinh tirng phép thir

Kich thwéc 16n nhit ciia hat c6t liéu , mm

Khoi lwgng miu thi nghiém (kg)

10 2,5
20 5,0
25 5,0

Bang 3 - Khoi lwong nhé nhit ciia miu thir dé xic dinh tinh chit ciia c6t liéu I6n

Khéi lwgng nhé nhit cia miu cét liéu 16n

cin thiét dé thi tay theo c& hat, kg

Tén phép thu TrS5Smm | T 10mm
dén dén
10 mm 20 mm
1. Xac dmlf khoi luong riéng, khoi 0.5 1.0
lugng thé tich va @6 hit nudc
2. Xac du{h khoi lugng thé tich xop 6.5 15.5
va do hong
3. Xéc dinh thanh phan c& hat 50 50
4. Xac dinh ham luong bun, bui, sét 0,25 1,0
5. Xac dinh ham luong hat thoi det 10,0 10,0
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6. Xéc dinh do am 1,0 2,0
7. Xéac dinh d0 nén dap trong xi lanh
Puong kinh 75 mm 0.8 0.8
Duong kinh 150 mm 6,0 6,0
8. B hao mon khi va dap trong may 10,0 10,0

Los Angeles

CHU THICH1 P4 diam thudc c& hat c¢6 dau cong (+) trude khi dem thir phai dap v dé

dat ¢& hat nho hon lién ké trong Bang 3, sau d6 1dy khdi lugng mau bang khdi luong mau cua ¢
hat mo1 nhan duoc.
CHU THICH 2  Dé tién hanh mot sd phép thir da dam hodc s6i, khéi lwong mau can thiét 1ay
bang tong khéi lugng cac miu cho timg phép thur.
Mdi loai mau thi nghiém sau khi 14y xong phai duoc 14p thanh bién ban 1dy mau c6 day
du cac noi dung sau:
— Tén va dia chi cta td chirc léy mau;
— Noi ldy mau va noi mau duoc giri dén;
— Loai vat liéu;
— Khdi luong, ) luong mau;
— Céc diéu kién hodc cac diém luu v khi léy mau;
— Ngudi ldy mau;
— Céc tiéu chuan, phép thir yéu cau thi nghiém.
I1.1.2. Thi nghiém thanh phan hat (TCVN 7572-2:2006)
1. Pham vi ap dung
Thanh phan hat dugc thi nghiém theo phuong phap sang dé xac dinh thanh phan cta
cdt liéu nho (cat), cdt licu 16n (d4) va xac dinh mdédun d6 16n cia cdt liéu nho (cat).
- LAy méu theo TCVN 7572-1 : 2006 .
2. Thiét bj thi nghiém
— Can k¥ thuat;
— B0 sang da kich thudc mét sang 5 mm; 10 mm; 20 mm; 25 mm va bg sang cat kich
thudc mit sang 140 pm; 315 pm; 630 ym; 1,25 mm; 2,5mm; Smm; 10mm theo
(Bang 1)
— Tusdy;
— Cac dyng cuy thong thuong khac;
Bang 1 - Kich thuéc 18 sang tiéu chuin ding dé xac dinh thanh phin hat cia c6t liéu

Kich thuéc 16 sang

C6t liéu nhé (cat) Cot lidu lén (d4)

140 315 630 | 1,25 2,5 5 10 5 10 20 25
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Chii thich ~ C6 thé sir dung thém cdc sang cé kich thuéc nam giita cdc kich thuée da néu

trong bang.

3. Lay mau va chuan bi mau thir
Lay mau c6t liéu theo TCVN 7572-1 : 2006. Trude khi dem thir, mau dugc sdy dén
khéi lwong khong d6i va dé nguodi dén nhiét d6 phong thi nghiém.
4. Tién thi nghiém
4.1. Cbt liéu nho

4.1.1.Dung phuong phép chia tu 1y 2 phan d6i dinh cho dén khi lay dugc khoang 2000g
(mo) cot ligu

4.1.2. Xép chong tir trén xudng dudi bo sang tiéu chudn theo thir ty kich thudc mat
sang tur lon dén nho nhu sau: 10mm; 5mm; 2,5 mm; 1,25 mm; 630 Mm; 315 pm; 140 ym va
day sang. C6 thé dung mdy sang hoic lic bang tay.

4.1.3.Can lugng sot trén timg sang, chinh x4c dén 1g.

4.2 Cot liéu 16n

4.2.1.Dung phuong phap chia tu 1dy 2 phan d6i dinh cho dén khi dugc mét lwong mau
thtr voi khdi lwong phu hop kich thude 16n nhat cia hat cdt 1iéu néu trong (Bang 2).
Bang 2 - Khéi lwong miu thir tuy thudc vao kich thwéce 16n nhit cia hat cdt liéu

Kich thudc 16n nhét cua hat ¢dt lidu Khéi lwong mau, khong nho hon
(Dmax) mm kg
10 2,5
20 5
25 5

Chii thich Dmax kich thuéc danh nghia tinh theo kich thuéc mat sang nhé nhdt ma
khong it hon 90% khoi luwong hat cot lidu lot qua.

4.2.2. Xép chong tir trén xudng dudi bd sang tiéu chuan theo thi ty kich thudc mét
sang tur lon dén nho nhu sau: 25 mm; 20 mm; 10 mm; 5 mm va day sang.

4.2.3. P6 dan cot lidu di can theo (Bang 2) vao sang trén cung va tién hanh sang,
chiéu day 16p vat liéu do vao mdi sang khong duoc vuot qua kich thudc cua hat 16n nhat
trong sang. Co thé dung may sang hoic lic bang tay.

4.2.4. Can luong sét trén ting sang, chinh xac dén 1g.

5. Tinh toan két qua

6. Bao céo két qua thi nghiém

Bio c4o két qua thi nghiém gdm céc thong tin sau:
— Loaiva ngué)n géc vat liéu;

— Tén cong trinh;
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- Vitri léy mau;
— Ngay lay mau, ngay thi nghiém;
— B0 sang thu cot lidu;
— Luong s6t trén ting sang, tinh theo phan tram khéi luong;
— Luong s6t tich luy trén ting sang, tinh theo phan tram khdi luong;
— Ddi vé6i cbt lidu nho (cat): phan traim luong hat 16n hon Smm, phan trim lwong hat nhod
hon 0,15 mm, modun do 16n;
— Dai v6i cot lidu 10n (d4): ¢ hat 10n nhét;
— Tiéu chuan thi nghiém;
— Tén nguoi thi nghiém va don vi thi nghiém.
I1.1.3. X4c dinh khoi lwgng riéng, khoi lugng thé tich va @ hat nuwée (TCVN
7572-4:2006)
1. Pham vi ap dung
Tiéu chuin nay quy dinh phuong phap thi nghiém xac dinh khéi luong riéng, khoi
luong thé tich va do hat nudce cta cdt liéu c6 kich thude khong 16n hon 40mm, dung ché tao
béténg va vira. Khi cdt lidu 16n co kich thude hat 16n hon 40 mm ap dung TCVN 7572-5 :
2006.
- LAy mau theo TCVN 7572-1:2006 .
- Thi nghiém xéc dinh khéi lugng riéng, khdi lwong thé tich va do hit nude ciia da goc
va hat cot liéu 16n theo TCVN 7572-5:2006
2. Thiét bi, dung cu thi nghiém
— Can k¥ thuat;
— Tu sdy;
— Binh dung tich tir 1,05 lit dén 1,5 lit c6 tAm nap day bang thuy tinh;
— Thung ngdm mau;
— Khaén thAm nudc mém;
— Khay chira bang vat liéu khong hit nuéc;
~ Coén thir d6 sut cua ct liéu;
— Phéu chira dung dé rot cdt liéu vao con;
— Que choc kim loai;
— Binh hat 4m;

— Sang c6 kich thuéc mat sang 5 mm va 140 um;

3. LAy mau, chuin bi miu thtr
Mau thtr dugc léy vé chia mau theo TCVN 7572-1:2006 dé dat khéi luong can thiét
cho phép thu.
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Lay khoang 1kg c6t liéu 1on di sang loai bo ¢& hat nhd hon 5mm.

Léy khoang 0,5kg ¢t liéu nho da sang bo loai cd hat 1é6n hon Smm va gan rura loai bo
cd hat nho hon 140pm.

M3i loai ¢t liéu chuin bj 2 miu dé thir song song.
4. Tién hanh thi nghiém

4.1. Cac mau vat lidu sau khi 1y duoc ngam trong cac thing ngdm mau trong 24 gid +

4 gidr & nhiét do yéu cau. Trong thoi gian dau ngdm mau, ctr khoang tir 1gior dén 2 gio khudy
nhe c6t liéu mot 1an dé loai bot khi bam trén bé mit hat 6t lidu.
4.2. Lam kho bé mit mau (dua ot lidu vé trang thai bao hoa nudc, kho bé mat).
+ Doi véi ¢t lidu 16n (da): VSt mau khoi thung ngam, dung khan lau kho nudc dong
trén bé mat hat ¢t licu.

+ Dbi v6i cdt lidu nho (cat): Nhe nhang gan nuéc ra khoi thung ngdm mau hoic d6
mAau vao sang 140um. Rai ¢t liéu nho 1én khay thanh mot 16p mong va dé cot lidu kho tu

nhién ngoai khong khi, khong dé truc tiép dudi 4nh ning mat troi. Co thé dat khay mau
dudi quat nhe hoic ding may sdy cam tay say nhe.

4.3. Ngay sau khi 1am kho bé mit mAu, tién hanh can miu va ghi gia tri khéi lugng
(ml). Tir tir &6 mAu vao binh thir. P4 thém nudce, xoay va lic déu binh dé bot khi khong
con dong lai. D6 tiép nude ddy binh. Pt nhe tAm kinh 1én miéng binh dam bao khéng con
bot khi dong lai ¢ bé mit tiép giap giita nudc trong binh va tim kinh.

4.4. Duing khin lau kho bé mat ngoai ctia binh thir va can binh + mau + nudc +

tam kinh, ghi lai khéi lugng (m2).
4.5. D6 nude va mau trong binh qua sang 140um ddi v6i cdt liéu nho va qua sang

5mm ddi v6i cbt lidu 16n. Trang sach binh dén kh i khéng con mau dong lai. P6 ddy nudc
vao binh, 1dp lai thao tac dat tam kinh 1én trén miéng nhu diéu 4.3, lau kho mat ngoai binh
thir. Can va ghi lai khdi lugng binh + nuéc + tAm kinh ( ms3).
4.6. Say mau thir dong lai trén sang dén khdi lugng khong doi.
4.7. Dé ngudi miu sau d6 can va ghi khdi luong mau (m).
5. Tinh toan két qua
6 . Bao c4o két qua thi nghiém
B4o céo thi nghiém goém cac thong tin sau:
— Loai va ngudn goc cbt lidu;
— Tén cong trinh;
- Vitri léy mau;

— Ngay lay mau, ngay thi nghiém;
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Ti€u chuan thi nghiém;

Khoi lugng mau qua céc budc thir (m1, m2, ms va m4);

Két qua thi nghiém;

Tén nguoi thi nghiém va co sé thi nghiém.

IL.1.4. X4c dinh khéi lwong riéng, khdi lwong thé tich va d§ hit nuwée cia da goc

va hat cot liéu 1é6n (TCVN 7572-5:2006)

1. Pham vi ap dung

Tiéu chuan nay quy dinh phuong phép xac dinh khdi lugng riéng, khdi luong thé tich
va do hat nude cua da goc va cac hat cot lidu 16n dic chac co leh thudce 16n hon 40 mm.
Lay mau theo TCVN 7572-1:2006
2. Thiét bi va dung cu thi nghlem T
Cén k¥ thuat;

/

Can thity tinh va gié dung mAu;

™

Thung ngdm mau;
— Khan tham nude; | ye
Thudce kep;

Ban cha1 sat
- Tu say

3. Tién hanh thi nghlem N ‘ _

Mau da gbc duoc déap thanh cuc nho, kich thu"(ié khong nho hon 40mm. Can khoang 3
kg mau da gbc da déb\hoéc c4c hat da dam c6 kich thudc 16n hon 40mm. Ngam trong céc
dung cu chtra phu hop, Cfﬁm bao muc nudc ngap trén bé“méf'cét liéu khoang 50mm. Cac hat
cdt liéu ban hodc 14n tap chat, bun sét c6 thé dung ban chai sit co nhe bén ngoai. Ngam mau
lién tuc trong vong 48 gid. Thinh thoang c6 thé xoc, khudy déu mau dé loai trir bot khi con
bam trén bé mat mau.

V6t mau; dung khin lau rdo mit ngoai va can xac dinh kh01 1110‘11% mau (mz) O trang
thai bao hoa nugc. '

Ngay khi cdn mau xong, dua mau vao gid chira clia can thuy tlnh Lu’u ¥y muc nudc
khi chua dua miu va sau khi dua miu vao gid pmmu CMO trang thai bao
hoa) trong méi trudng nude (m3) bang can thuy tinh.

V6t mau va sdy mau dén khéi luong khong doi.

Pé ngudi miu sau d6 can xac dinh khéi luong mau khé (m).
4. Tinh toan két qua

5. B4o c4o két qua thi nghiém

Bao céao thi nghiém co du f:éc thong tin sau:

Loai, ngudn goc da hodc cot li¢u;

Tén cong trinh;

Vi tri lay mau;

Ngay ldy mau, ngdy thi nghiém;
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— Két qua thir khéi luong riéng;
— Két qua thir khéi lugng thé tich;
— Két qua thu do hut nudéc;
— Tén nguoi thi nghi¢m va co s¢ thi nghiém.
— Tiéu chuan thi nghiém.
I1.1.5. X4c dinh khoi lwong thé tich xdp va d hong (TCVN 7572-6:2006)
1. Pham vi ap dung
Tiéu chuan nay quy dinh phuong phap xac dinh khéi lugng thé tich x6p va d6 hong
ctia c6t liéu dung ché tao bé tong va vira.
Lay mau theo TCVN 7572-1 : 2006
Xac dinh thanh phan hat theo TCVN 7572-2 : 2006.
Xac dinh khdi luong riéng, khdi lwong thé tich va do hut nudc theo TCVN 7572-
4: 2006.
2. Thiét bi, dung cu thi nghiém
Thung dong bang kim loai, hinh try, dung tich 11; 21; 51; 101
Can k¥ thuat;
Phéu chtra vat liéu;
— B0 sang tiéu chuan, theo TCVN 7572-2 : 2006;

— Tusay;

— Thudc 1a kim loai;
— Thanh g5 dé gat vat licu.
3. Tién hanh thi nghiém
3.1. Méu thtr duoc 1y theo TCVN 7572-1:2006. Trude khi tién hanh thir, mau duoc
sdy dén khéi luong khong d6i, sau d6 dé nguoi trong phong.
3.2. D6i vai cot liéu nho: Can tir 5 kg dén 10 kg mau (ty theo lwong soi chira trong
mau) va dé ngudi dén nhiét 46 phong rdi sang qu a sang co kich thudc mat sang
5mm. Luong cat lot qua sang 5mm dugc d6 tir d6 cao cach miéng thung 100mm vao thing
dong 11it kho, sach va di can sin cho dén khi tao thanh hinh chép trén miéng thung dong.
Dung thudc 14 kim loai gat ngang miéng 6ng roi dem can.
3.3. Béi véi cbt liéu 16n: Chon loai thung dong thi nghiém tuy thudc vao ¢& hat 16n
nhat cta cdt lidu theo quy dinh & Béang 2.
Bang 2 — Kich thudc ciia thung dong phu thudc vao kich thuéc hat 16n nhat cta cot liu

Kich thwéc hat 16n nhét cia c6t liéu (mm) Thé tich thiing dong (lit)
Khong 16n hon 10 2
Khong 16n hon 20 5
Khong 16n hon 25 5

Mau thir dugc d6 vao phéu chua, dit thiung dong dudi ctra quay, miéng thing cach

ctra quay 100mm theo chiéu cao. Xoay cira quay cho vat liéu roi tu do xuéng thung dong
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cho t6i khi thung dong day c6 ngon. Dung thanh gb gat bang mat thung rdi dem can.
4. Tinh toan két qua
5. B4o céo két qua thi nghiém
Bio c4o thi nghiém gém cac thong tin sau:
— Loai va ngudn gbc cdt lidu;
— Tén cong trinh;
— Vi tri 1ay mau;
— Ngay ldy mau, ngay thi nghiém;
— Két qua thir khdi lugng thé tich x6p, d6 hong giira cac hat cdt liu;
— Tén nguoi thi nghiém va co s¢ thi nghiém.
— Tiéu chuén thi nghiém.
I1.1.6. Xac dinh ham lwgng bun, bui, sét trong ot liéu va ham lwong sét cuc
trong cot liéu nhé (TCVN 7572-8:2006)
1. Pham vi 4p dung
Tiéu chuan nay quy dinh phuong phap xac dinh ham luong bun, bui, sét c6 trong cdt
lidu bang phuong phap gan rira va ham luong sét cuc trong ¢t liéu nho.
Lay miu theo TCVN 7572-1 : 2006.
Xac dinh thanh phan hat theo TCVN 7572-2 : 2006.
2. Thiét bi va dung cu thi nghiém
— Can ky thuat;
— Tu séy;
— Thung rira cbt liu;
— Dong hd bam gidy;
— Tém kinh hodc tAm kim loai phéng sach;
— Que hodc kim sét nho.
3. Xac dinh ham luong bun, bui, sét

3.1. Chuan bi mau
Mau duogc léy theo TCVN 7572-1 : 2006. Trudc khi tién hanh tht, mau duoc séy dén

khéi luong khong doi va dé ngudi ¢ nhiét d6 phong.

3.2. Ddi véi cbt liéu nho

Can 1000g mau sau khi dd duoc siy kho, cho vao thung rdi d6 nuée sach vao cho t6i
khi chiéu cao 16p nudc ndm trén miu khoang 200mm, ngam trong 2 gid, thinh thoang lai
khudy déu mot 1an. Cudi cung khudy manh mét 1an nita rdi dé yén trong 2 phut, sau d6 gan
nude duc ra va chi dé lai trén mau mot 16p nudc khoang 30 mm.Tiép tuc d6 nudce sach vao
va rira mau theo qui trinh trén cho dén khi nudc gan ra khong con van duc nira.

Sau khi rira xong, mau duoc siy dén khdi lwong khong doi.

3.3. Ddi véi ¢t liéu 16n

C6t 1iéu 16n sau khi d sdy kho duge 14y mau véi khéi luong duoc néu trong Bang 2.
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Bang 2 - Khoi lugng mau thtr ham lugng bun, bui, sét cua cdt lidu 16m
Kich thwéc 16n nhit cia hat c6t liéu (mm) Khéi lwgng miu, khong nhé hon (kg)
Nho hon hoic bang 25 5

D6 mau thir vao thung rira, nat kin hai 15 x4 va cho nudc ngap trén mau. Dé yén mau
trong thung 15 phit dén 20 phut cho bui ban va dat cat rira ra.

D6 ngap nudc trén mau khoang 200 mm. Dung que gb khudy déu cho bui, bun ban rd
ra. P& yén trong 2 phut rdi x4 nudc qua hai éng xa. Khi xa phai dé lai lugng nudc trong
thung ngap trén cdt liéu it nhat 30mm. Sau d6 nut kin hai 6ng xa va cho nudc vao dé ria lai.
Tién hanh rira mau theo qui trinh trén dén khi nudc xa trong thi thoi.

Sau khi rira, siy toan bo mau trong thing dén khéi lwong khong d6i, roi can lai mau.

3.4. Tinh toan két qua

4. Xac dinh ham lugng sét cuc trong cdt 1iéu nho

4.1. Chuan bj mau thir: Ly khoang 500g cdt liéu nho tir mau thir da sang loai bo céac
hat 16n hon 5mm. Sau d6 can khoang 100g c6t liéu nho va sang qua cac sang 2,5mm va
1,25mm. Can khoang 5g cd hat tir 2,5mm dén 5mm, va can khoang 1g c0 hat tur
1,25mm dén 2,5mm.

4.2. Tién hanh thi nghiém

Rai cac hat cdt liéu 6 ¢ hat tir 2,5mm dén 5mm va tir 1,25 mm dén 2,5mm 1én tAm
kinh (hodc tAm kim loai phang) thanh mét 1ép moéng va 1am am toan bo ¢t liéu.

Dung kim sat tich cac hat sét ra khoi cac hat ¢t liéu nho (thong qua tinh déo cua
sét). Phan sét cuc va céac hat c6t liéu nho sau khi tach riéng duogc séy kho dén khéi lugng
khong do6i va can.

4.3. Tinh toan két qua

5. Bao céo két qua thi nghiém

Bio céo thi nghiém gém c6 cac thong tin sau:

— Loai va ngudn goc cbt lidu;
— Tén cong trinh;
- Vitri léy mau;
— Ngay lay mau, ngay thi nghiém;
— Két qua thu (ham luong chung bun, bui, sét trong 6t liéu, ham luong sét cuc trong et
liéu nho);
— Tén nguoi thi nghiém va co s¢ thi nghiém.
— Tiéu chuan thi nghiém.
I1.1.7. Xac dinh tap chit hiru co (TCVN 7572-9:2006)
1. Pham vi ap dung
Tiéu chuin nay x4c dinh gin dung sy c6 mit cia tap cht hitu co co trong cbt lidu

dung cho bé tong va vira.
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Lay mau theo TCVN 7572-1 : 2006.

So sanh mau cta dung dich natri hydroxit ngdm c6t liéu v6i mau chuan dé danh gia
tap chat hitu co c6 nhiéu hay it va kha nang sir dung ct liéu trong bé tong va vita.

2. Thiét bi va thudc thir

— Ong dung tich hinh try bang thay tinh, dung tich 250ml va 100ml;

— Can k¥ thuat;

— Bép cach thuy;

— Sang co kich thudc 16 20mm;

— Thang mau dé so sanh;

— Thubc thir: NaOH dung dich 3%; tananh dung dich 2%; ruou étylic dung dich

1%.
3. Chuén bi mau thr
— Pbi voi cbt liéu nho 14y mau theo TCVN 7572-1:2006 véi khédi lwong mau 250g.
— Pbi voi cbt liu 16n chi tién hanh thir ¢ ho s6i c6 ¢& hat 16n nhat 13 20mm. Lay
khoang 1kg soi 4m tu nhién, sing qua sang 20mm va chi ldy mau ¢ dudi sang.
4. Tién hanh thi nghiém
4.1. D6 cbt licu nho hodc soi da duoc chuan bi vao ong thuy tinh hinh try dén vach
130 ml va db tiép dung dich NaOH 3% dén khi thé tich ciia dung dich va cot liéu dang lén
dén mirc 200ml. Khudy manh dung dich déi véi cdt liéu nho hodc lic dao déu soi trong dng
va dé yén trong 24 gid (cht ¥ v6i dung dich trén cbt liéu nho cir 4 gid ké
ttr lac bat dau thi lai khqu llén). Sau d6 so sanh mau cua dung dich trén 6t liéu nho hodc
soi voi mau chuan theo phuong phap sau:

—  DPé x4c dinh tap chét hitu co trong cdt liéu nho, mau cia dung dich trén c¢dt liéu nho
dugc so sanh voi thang mau chuan cho san.

—  Pé xac dinh tap cht hiru co trong so1, mau cua dung dich trén so1 dugc so sanh voi
mau chuan. Mau chuin dugc ché tao bang cach pha dung dich tananh 2 % véi dung moi 1a
dung dich rugu étylic 1%; léy 2,5ml dung dich mé1 nhan dugc dd vao éng dong thuy tinh;
tiép vao dng dong d6 97,5ml dung dich NaOH 3%, dung dich nhan duoc sau cing nay la
dung dich mau chuan. Lic déu va dé yén trong 24 gio réi dem dung ngay. Chu ¥ thir tap chat
hitu co trong soi 14n nao phai tao dung dich mau chuén lan do.

4.2. Khi chat 16ng trén cat hodc trén séi khong c6 mau rd rét dé so sanh thi dem chung
binh hdn hop trén bép cach thuy trong 2 gi dén 3 gid & nhiét do tir 60°C dén
70°C 16i lai so sanh nhu trén.

5. Panh gia két qua
5.1. Ddi voi cdt liéu nho: Tap chét hitu co trong ¢dt liéu nho duoc danh gia b'fmg mot
trong nhitng két luan sau:
— Séang hon mau chuan;

— Ngang mau chuén;
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— Sam hon mau chuan.
5.2. Bdi véi cdt 1iéu 16n (soi): Tap chit hitu co trong s6i duge danh gia bang mot
trong nhitng két luan sau:
— Séang hon mau dung dich chuén;
— Ngang mau dung dich chuan;
— S&m hon mau dung dich chuén.
6. Bao céo két qua thi nghiém
Bio céo két qua thir gdm cac thong tin sau:
— Loai va ngudn gbc cbt lidu;
— Tén cong trinh;
— Vi tri lay miu;
— Ngay ldy mau, ngay thi nghiém;
— Tiéu chuén ap dung;
— K&t qua so sanh mau;
— Tén nguoi thi nghi¢m va co so thi nghiém.

I1.1.8. Xac dinh cwong d9 va hé s6 héa mém cia da goc (TCVN 7572-10:2006)
1. Pham vi 4p dung

Tiéu chuan nay quy dinh phuong phap xac dinh cuong do nén va hé s6 héa mém cua
da gbc 1am cbt liéu cho bé tong.

2. Thiét bi va dung cu

— May nén thuy luc;

— May khoan va may cua da;

— May mai nudc;

— Thudc kep;

— Thung hodc chau dé ngam mau.

3. Chuén bi mau

Tir cac vién d4 gbc, dung may khoan hozc may cat dé lay ra 10 mau hinh try, co
duong kinh va chiéu cao tir 40 mm dén 50 mm, hodc hinh khdi 1ap phuong c6 canh tur 40
mm dén 50 mm. Trong s nay 5 mau dung dé thir cuong do nén & trang thai bao hoa nudc, 5
mau thir cuong do nén & trang thai kho dé xac dinh hé s6 hoa mém. Hai mat mau dit luc ep
phai nhan va phai song song nhau.

Néu d4 c6 nhiéu 16p thi phai tao mau sao cho huéng dit luc ép thing goc véi thd
da.Ciing c6 thé ding cac mau da khoan bang cdc miii khoan khi thim do dia chat c6 duong
kinh tir 40 mm dén 110 mm, khi d6 chiéu cao va dudng kinh miu phai bang nhau. Cac mau
nay khong duoc co chd st mé va hai mit day phai duoc gia cong nhan.

4. Tién hanh thi nghiém

4.1. Xac dinh cudng do nén cua da goc

Dung thude kep dé do kich thude mau chinh xéac toi 0,1 mm. Cach do nhu sau: Dé xac

dinh dién tich mit day (trén hodc dudi) thi ldy gia tri trung binh chiéu dai ciia mdi cip song
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song; sau d6 14y tich cua hai gia tri trung binh d6. Sau khi do kich trudc, ngdm mau vao
thing nudc véi mirc nudc ngdp trén miu khoang 20 mm lién tuc trong khoang 48 gid dé
mau thtr dat trang thai bdo hoa. Sau khi ngdm, vot mau ra lau rdo mit ngoai rdi ép trén may
thiy luc cho t6i khi mau bi pha hiy.

Cuong d6 nén (Rw) ciia da gbc, tinh bang MPa.

Cuong do nén 13 gi tri trung binh sd hoc cta két qua ndm mau thwr, trong d6 ghi rd
cudng do mau cao nhit va thip nhat.

4.2. Xac dinh hé sé hoa mém cua da géc

Lam theo diéu 4.1 dé co cudong do nén cua da gdc ¢ trang thai bao hoa nude. Liy 5
mau con lai sdy kho & nhiét do tir 105 °C dén 110 °C dén khéi lugng khong ddi sau d6 dat
1én may nén dé xac dinh cuong do nén & trang thai kho (R'v).

Tinh hé s6 hoa mém (Kw), khong thir nguyén chinh xac t6i 0,01, theo cong thirc:

Km = Rn/R’n

trong do:

Rnv  1a cudong do nén cua da ¢ trang thai bao hoa nudc, tinh bﬁng MPa ;

R 14 cuong d6 nén cia da & trang thai kho, tinh bang MPa;

Chu y: Néu ty 1é chiéu cao va dudng kinh mau khoan h/d > 1 thi ta 4p dung cong thirc
sau dé tinh cuong d6 : Rk=9*Rk’/(7+2*d/h) theo TCN 57:1984

Trong d6: Rk’ = P/F

F: 1a dién tich mat nén(mm?)

P: 14 lyc nén pha hoai mau (N)

D: 14 duong kinh mau(mm)

H: 1a chiéu cao mau(mm)

Rk: 1a cudng d6 nén da gbc (Mpa)
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5. Tinh toan két qua

6. Bao céo két qua thi nghiém

Trong bao céo két qua thi nghiém gdém c6 cac thong tin sau:

— Loaiva nguén géc vat liéu;
— Tén cong trinh;
— Vi tri 1dy mau;
— Ngay ldy mau, ngay thi nghiém;
— Tiéu chuén ap dung;
— Cuong do nén cua da gdc & trang thai bao hoa nudc (Rw);
— Cudng dd nén cua da g & trang thai kho (R'v);
— Hé s6 héa mém cua da géc;
— Tén nguoi thi nghiém va co s¢ thi nghiém.
I1.1.9. Xac dinh d nén dap va hé s6 héa mém cia cot lidu 16m
(TCVN 7572-11:2006)
1. Pham vi 4p dung
Tiéu chuan nay quy dinh phwong phap thir 46 nén dép trong xi lanh dé x4ac dinh méc
cta cdt liéu 1on.

Lay mau theo TCVN 7572-1 : 2006.

Xac dinh thanh phén hat theo TCVN 7572-2 : 2006.

2. Thiét bi va dung cu

— May nén thuy lyec.

— Xi lanh bang thép, c6 day roi.

— Can k¥ thuat.

— B0 sang tiéu chuan theo TCVN 7572-2 : 2006.
— Tu sdy.

— Thung ngdm mau.

3. Ldy mau va chuan bi mau

Lay mau theo TCVN 7572-1 : 2006 va chuan bi mau nhu sau:

Sang cbt liéu 16n cac kich thude: tir 5 mm dén 10 mm; tir 10 mm dén 20mm qua cac
sang twong mg v4i ¢d hat 16n nhat va nho nhat cua timg loai d4 dam (s6i). Mau dugc iy
trén cac sang nho.

Néu dung xi lanh dudng kinh trong 75 mm thi 14y mau khong it hon 0,4 kg. Néu dung
xi lanh dudng kinh trong 150 mm thi 14y mau khong it hon 3 keg.

Xéc dinh d6 nén dap trong xi lanh, dugc tién hanh ca cho mau & trong trang thai kho
hodc trang thai bao hoa nudc.

Mau thtr & trang thai kho thi miu dugc sdy dén khéi luong khong d6i. Mau thir ¢
trang thai bdo hoa nudc thi ngdm mau trong nude hai gid. Sau khi ngam, 1y mau ra lau cac
mit ngoai roi thir ngay.

4. Tién hanh thi nghiém
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Khi x4c dinh ¢t liéu 16n da dam (s01) theo do nén dap, dung xi lanh c6 duong kinh
150 mm. V&i d4 dam (s6i) ¢& hat tir 5 mm dén 10 mm va tir 10 mm dén 20 mm thi c¢6 thé
dung xi lanh duong kinh 75 mm.

Khi dung xi lanh dudng kinh 75 mm thi can 400 g mau da chuan bi & trén, khi dung
xi lanh dudng kinh 150 mm thi can 3 kg mau.

Mau da ddm (s6i) duoc d6 vao xi lanh & d6 cao 50 mm. Sau d6 dan phang, dit pittong
sat vao va dua xi lanh 1én may ép.

Tang luc nén ciia may ép véi toe do tir 1 kN dén 2 kN trong mot gidy. Néu dung xi
lanh duong kinh 75 mm thi dung tai trong ¢ 50 kN, v6i xi lanh duong kinh 150 mm thi dung
tai trong ¢ 200 kN.

Mau nén xong dem sang bo hat lot qua sang twong tng véi c& hat dugc néu trong

Bang 2 - Kich thwéc mit sang trong thi nghiém xac dinh d$ nén dap

Kich thwéc hat (mm) Kich thuéc mit sang (mm)
TS 1,25
dén 10 2,50
Lon hon 10

dén 20
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Dbi v6i miu thir ¢ trang thai bdo hoa nudce, sau khi sang phai rira phdn mau con lai
trén sang dé loai bo hét cac bot dinh; sau d6 lau cidc miu bé‘mg khan khé rdi méi caAn. Mau
thir & trang thai kho, sau khi sang, cin ngay s6 hat con lai trén sang.

5. Tinh toan két qua

6. Bao céo két qua thi nghiém

Bio c4o thi nghiém gdém c6 cac thong tin sau:

— Loai va ngudn gdc cbt licu.

— Tén cong trinh.

- Vitri lﬁ:ly mau.

— Ngay lay mau, ngay thi nghiém.

— Két qua thir d6 nén ddp o trang thai bio hoa nudec.
— K&t qua thir d6 nén dép o trang thai kho.

— Hé sb hoa mém cua cbt liéu.

— Tén nguoi thi nghi¢m va co s¢ thi nghiém.

— Tiéu chuén thi nghiém

I1.1.10. X4c dinh d hao mon khi va dp ciia c6t liéu 16n trong may Los Angeles

TCVN 7572-12:2006)

1. Pham vi &p dung

Tiéu chuan nay quy dinh phuong phap danh gia sy hao mon khéi lugng ctia cac hat
cbt liéu 16n khi chiu tic dung va dap va mai mon trong may Los Angeles.

2. Thiét bi va dung cu

— May Los Angeles.
Bi thép.
— Can k¥ thuat.

— B& sang, kich thudc 37,5 mm; 25 mm; 19 mm; 12,5 mm; 9,5 mm; 6,3 mm; 4,75 mm;

2,36 mm va 1,7 mm.
— Tu sdy.
3. Chuén bi mau thu
Lay mau cdt liéu 16n: Tuy theo cip phdi hat, khdi lugng miu thtr duoc qui dinh trong
Bang 1.

Bang 1 - Khéi lwong miu cot liéu 16n dung dé thir 36 hao mon va dap

Khoi lwgng cac ¢é hat, g

Kich thwéc mat sing (mm) Cap phoi

A B C D

T 37,5 dén 25 1250 + 25 _ _ _

Tu< 25 dén 19 1250 + 25 a a :
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Ti<19 dén 12,5 125010 | 2500 10 - -
Tir<12,5 d¢n 9,5 125010 | 2500 £ 10 - -
Tir <9,5 dén 6,3 _ _ 2500 + 10 -
Tir <6,3 dén 4,75 _ _ 2500 + 10 -
Tur <4,75 dén 2,36 _ _ _ 5000 + 10
Tong 500010 [ 500010 [ 500010 | 5000 10

Mau thir phai duogc rira sach va say dén khéi lugng khong doi, sau d6 sang thanh céac

c& hat c6 cip phdi theo Bang 1.
4. Tién hanh thi nghiém

Cho mAu thir va cac vién bi thép vao may thir. S6 lugng vién bi thép cho mdi phép

thir phy thudc vao cap phdi hat ctia mau cot liéu theo Bang 2.

Bang 2 - S0 lwong bi thép sir dung trong may Los Angeles
Khoi lrgng tai ciia bi

Ciap phoi
lwgng bi thép

A
B
C

D

So

12

11

g

5000 £ 25

4584 £25

3330+£20

2500+ 15

Cho may quay 500 vong véi téc do tir 30 vong dén 33 vong trong 1 phut. Sau d6 lay
vat li¢u ra khoi may, sang so b qua sang c6 kich thudc 16n hon 1,7 mm dé loai bét hat to.

Lay phan lot sang dé sang tiép trén sang 1,7 mm. Toan bd phan cdt liéu trén sang 1,7
mm duoc rira sach, siy dén khéi luong khong doi va can véi do chinh xac t6i 1 g.

Phan lot sang 1,7 mm duoc coi la ton that khoi luong ctia mau sau khi thi nghiém.

5. Tinh két qua

6. B4o cao thir nghiém
Bio céo thi nghiém gém cac thong tin sau:

— Loai nguon goc cot licu 1on

— Tén cong trinh, vi tri 1y mau

— Tén kho bai hoac cong truong



TR A -

PE CUCGNG THI NGHIEM VAT LIEU XAY DUNG TR

— Ngay lay mau, ngdy thi nghiém

— D6 hao mon khi va dap cua cbt liéu 16n

— Tén ngudi thi nghiém va co s¢ thi nghiém

— Tiéu chuan thi nghiém.

I1.1.11. Xac dinh ham lwong hat thoi det trong cot liéu 16n (TCVN 7572-12:2006)

1. Pham vi ap dung

Tiéu chuan nay quy dinh phuong phap xac dinh ham luong thoi det trong ¢t liéu 16n
Lay mau theo TCVN 7572-1 : 2006.
Xac dinh thanh phén hat theo TCVN 7572-2 :
2006.
2. Thiét bi va dung cu thi nghiém
— Can ky thuat.
— Thudc kep.
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— B0 sang tiéu chuan theo TCVN 7572-2 :
2006.
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— Tu séy.

3. Chuén bi mau thu

Mau thi nghiém duoc sy t6i khéi luong khong doi.

Dung b sang tiéu chuan dé sang cdt liéu 16n da siy kho thanh timg c& hat.

Tuy theo ¢& hat, khdi lwgng mau dugc 1ay nhu qui dinh trong Bang 1.
Bang 1 — Khéi lwgng miu thir

Kich thudc hat (mm) Khoi lwgng mau, khong nhé hon (kg)
T 5 dén 10 0,25
Lén honl0 dén 20 1,00

4. Tién hanh thir

Ham luong hat thoi det ctia cdt lidu 16n duoc xéac dinh riéng cho ting c¢& hat. Poi véi
c¢& hat chi chiém nho hon 5 % khéi luong vat li€u thi khong can phai xac dinh ham lugng hat
thoi det cua cd hat do.

Quan sat va chon ra nhiing hat thdy rd rang chiéu day hodc chiéu ngang ciia né nho
hon hodc bang 1/3 chiéu dai. Khi c6 nghi ngo thi dung thude kep dé xac dinh lai mot cach
chinh xéc.

Can céc hat thoi det va can cac hat con lai, chinh xac dén 1 g.

5. Tinh toan két qua

6. Bao cao két qua thi nghiém

Béo c4o thi nghiém gdm c6 céac thong tin sau:

— Loai va nguon goc cbt liéu.

— Tén cong trinh.

— Vi tri ldy mau.

— Ngay lay miu, ngdy thi nghiém.

— Ham lugng hat thoi det trong tirng c& hat.

— Tén nguoi thi nghiém va don vi thi nghiém.
— Tiéu chuan thi nghiém.

IL.2. Xi mang_

I1.2.1. Lay mau (TCVN 4787 : 2009)

1. Thiét bi lay mau

Thiét bi 1dy mau phai:

a) Puoc cac bén nhit tri;

b) Lam bang vit liéu khong gy dn mon, khong phan tmg voi xi mang;

¢) Ludn duoc giir & trang thai sach va sin sang sir dung.

2. Chuén bi miu

M&i mau thi nghiém phai c6 khéi luong sao cho gip hai lan lugng mau dung dé thir
nghiém toan bd céac chi tiéu quy dinh. Vi viy, trir khi ¢6 cac quy dinh khac, khdi lvong mdi
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mAu nay it nhat 1a 5kg.

3. Bao goi va luu trir

Viéc bao goi mau va phuong phap luu giit mau ludn phai ddm béao sao cho cac tinh
chat ctia xi mang khong bi anh huong.

4.N$i dung bién ban 1iy miu

Bién ban ldy mau xi ming gém c6 cac thong tin sau:

- Tén va dia chi ctia t6 chire chiu trach nhiém léy mau.

- Tén va dia chi cua khach hang.

- Tiéu chuan lay mau.

- Vi tri, thot gian léy mau.

Bién ban 14y miu va ban sao phai duoc dai dién c6 mit ctia cac bén cung ky vao thoi
diém ldy mau.

I1.2.2. Xac dinh d¢ bén (TCVN 6016 : 2011)

1. Thiét bi, dung cu thi nghiém

- Bay.

- Chéo tron hoac may trdn.

- Ong dong 1000ml.

- May ding hodc ban dan tay.

- Can k¥ thuat.

- Cat tiéu chuan.

- Khuén dtic mau 40mm x 40mm x 160mm.

- May nén thuy luc.

2. Ché tao miu thir

Mau thir hinh ling tru c6 kich thuéc 40mm x 40mm x 160mm

M&i mé cho ba mau thir s& gdm: 450g + 2g xi ming, 1350g + 5g cat, va 225g +
1g nudec.

Tién hanh dtc mau ngay sau khi chuan bi xong vita. Vita cho vao khuén thanh 2 16p,
mdi 16p dan 60 cai.

Mau sau khi diic xong, gat bo vita thira bang mot thanh gat kim loai

Ghi nhan hogc danh dau cac khudn dé nhan biét mau

Mau sau khi dtic duoc 24 gid s& thio mau va ngdm mau ngap trong nude.

3. Tién hanh thw

Thir 36 bén nén cac nira lang try trén cac mat bén phia tiép xuc voi1 thanh khuon bé’mg
may nén thuy luc.

Tang tai trong tir tir v6i toc do 2400N/s + 200N/s trong sudt qua trinh cho dén khi
mau bi pha hoai.

4. Bao cziq két qua thi nghiém

Béo cdo két qua thi nghiém gom c6 cac thong tin sau:

— Loai va nguén goc xi mang.
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— Vi trf lay mau.

— Ngay liy méu, ngay thi nghiém.

— Cuodng do nén mau.

— Tén nguoi thu.

— Tiéu chuan thi nghiém.

I1.2.3. Xac dinh thoi gian dong két va d on dinh (TCVN 6017 : 1995)

1. Thiét bi thi nghiém

- Can k¥ thuat.

- Ong dong.

- May tron hoac chao tron.

- Bay tron.

- BO dung cu Vicat.

2. Thir 49 déo chuén

Can 500g xi mang, dong mot luong nude 1a 125ml rdi d6 vao trong cdi tron, dd
X1 mang vao nudc mot cach can than dé tranh that thoat nude hodc xi mang.

Thoi gian d6 khéng it hon 5 gidy va khong nhiéu hon 10 gidy. Lay thoi diém két
thic d6 xi mang 1a thoi diém " khong ", tir d6 tinh thoi gian 1am tiép theo.

D6 ngay hd vao khau di duoc dit trén tim dé phiang bang thiy tinh c6 boi mot 16p
dau. P6 diy hon khau ma khong nén hay rung qua manh. Dung dung cu c6 canh thiang gat
h thira.

Trudc khi thi gén kim to vao dung cu Vicat, ha kim to cho cham tAm dé va chinh kim
chi vé sb “khong" trén thang chia vach. Nhéc kim to 1én vj tri chuén bi van hanh.

Ha kim to tir tir cho dén khi n6 tiép xtac v6i mat hd. Giit ¢ vi tri nay tir 1 gidy dén
2 giay dé tranh toc do ban dau hodc gia tdc cua bd phan chuyén dong. Sau d6 tha nhanh bo
phan chuyén dong dé kim to ltn thing ding vao trung tdm hd. Thoi diém tha kim to tir thoi
diém s6 "khong" 14 4 phut.

Doc s trén thang vach khi kim to ngimg lan, hodc doc tai thoi diém 30 gidy sau khi
tha kim to, tuy theo viéc nao xdy ra sém hon. Ghi lai s6 doc, trj s6 d6 biéu thi khoang cach
gitta ddu kim to v&i tim dé. Pdng thoi ghi lai lwgng nudce cua hd tinh theo phan trim khi
luong xi ming. Lau sach kim to ngay sau mdi 1an thir lun. Lap lai phép thir v6i hd c6 khoi
luong nude khac nhau cho to1 khi dat dugc mot khoang cach gitra
kim to v6i tim dé 1a 6mm + Imm. Ghi lai ham lwong nude cua hd nay, 1dy chinh xac dén
0,5% va coi do la lugng nudce cho do déo chuén.

3. Thir thoi gian dong két

Trude khi thir can hiéu chinh dung cu Vicat di duoc gan kim nho, bang cach ha thip
kim nhé cho cham tdm dé va chinh kim chi vé s6 "khong" trén thang vach. Nang kim 1én t&i
vi tri sdn sang van hanh.

D6 hd c6 dd déo chuan vao day khau Vicat va gat bang miat khau

Sau thoi gian thich hop chuyén khau sang dung cu Vicat, & vi tri du6i kim. Ha kim tir
tir cho t6i khi cham vao hd. Giit nguyén vi tri nay trong vong 1 gidy dén 2 gidy dé tranh van
tdc ban dau hoic gia tbc cudng birc cia bd phan chuyén dong. Sau d6 tha nhanh b phan
chuyén dong va dé nd lin sdu vao trong hd. Poc thang sb khi kim khong con xuyén nita,
hoac doc vao luc sau 30 gidy tha kim, tuy theo cadch nao xay ra sém
hon.
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Ghi lai céc tri sb trén thang s, tri b nay biéu thi khoang céach gitra dau kim va tim
dé. Pong thoi ghi lai thoi gian tinh tir diém “khong”. Lip lai phép thir trén cting mot mau tai
nhimng vi tri cach nhau thich hop, nghia 14 khong nho h on 10mm ké tir ria khau hoc tir 1an
trude dén lan sau. Thi nghiém duoc 13p lai sau nhimg khoang thoi gian thich hop, thi du cach
nhau 10 phit. Giira cac 1an tha kim giit mau trong phong am. Lau sach kim Vicat ngay sau
mdi 1an tha kim. Ghi lai thoi gian do tir diém "khong" khi khoang cach gitra kim va dé dat
4mm + Imm, va lay d6 lam thoi gian bat dau dong két, 1y chinh xac dén 5 phut.

4. X4c dinh thoi gian két thuc dong két

Lat Gp khau dd st dung 1én trén tim dé cua nd sao cho viéc thur két thic dong két
dugc tién hanh ngay trén mit cia mau ma luc dau da tiép xuc tim dé.

Lép kim c6 gin sin vong nho dé dé quan sat do sdu nho khi kim cim xudng.

Khoéng thoi gian giita cac 1an tha kim c6 thé duoc tang 1én, thi du 1a 30 phut.

Ghi lai thoi gian do, tir diém “khong” vao lic kim chi lun 0,5 mm vao méu va coi d6
1a thoi gian két thic dong két ciia xi mang. D6 chinh 14 thoi gian ma vong gan trén kim, 1an
dau tién khong con ghi dau trén mau.

5 .Thir on dinh thé tich

5.1. Dung cu

- Khuon Le Chatelier .

- Thung nudc c6 dung cu dun nong.

5.2. Tién hanh thi nghi¢m 7

Ché tao ho xi mang c6 do déo chuan. Bat mot khuon Le Chatelier da b6i mot 16p
diu mong 18n tdm dé ciing da quét 16p dau va db day ngay ma khéng lic hoic rung, chi ding
tay va mot dung cu canh thang dé gat bang mit vira néu can. Trong luc d6 day
khuon tranh Iam khu6n bi mé tinh co, chéng han do bi 4n nhe cta ngodn tay, do budc
hodc khi can dung mot ‘déy cao su thich hgp.

Day khuon lai bang dia da quét dau,

Sau thoi gian 24 gio, do khoang cach A gilta cac diém chép cia cang khuon. Giir
khudn ngép trong nudc, dun nudc dan dan dén soi, sudt trong 30 phut va duy tri nude ¢ nhiét
do so1 trong 3 gio' 5 phut. q

Vao thoi diém két thuc viéc dun s6i1, do khoang cach B gitra hai diém chép cua
cang khuon.

Pé khudn ngudi , do khoang cach C giita cac dau chop ciia cang khudn

O mdi mau, ghi lai cac gia tri do A va C va tinh toan hi¢u C - A. Tinh gia tri

trung binh cua hai hi¢u C — A,

5.3. Tinh toan két qua

6. Bio cao két qua thi nghi¢ém

Bio céo két qua thi nghiém gdm c6 cac thong tin sau:

— Loai va ngudn gbc xi ming.

— Vi trf lay mau.

— Ngay ldy méu, ngay thi nghiém.

— Do déo tiéu chudn, thoi gian bit dau va két thic dong két, do 6n dinh thé tich.

— Tén nguoi thi, tén co quan thi nghiém.

— Tiéu chuan thi nghiém.
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I1.2.4. Xi mang— Xac dinh do min (TCVN 4030 : 2003)

1. Nguyén tic

Po min cua xi mang dugc xac dinh theo phuong phip sing bang sang tiéu chuin
(0,09mm). D6 min 13 ty 1¢ phan trim cua lwong xi ming con lai trén sang so voi luong xi
mang dem sang.

2. Thiét bi thi nghiém

- Sang 0,09mm

- Can ky thuat

3. Tién hanh

Can khoang 10g xi ming va cho xi ming vao sang. Tién hanh sang v&i chuyén dong
xoay tron va lac ngang cho dén khi khong con xi ming lot qua sang. Can luong xi
ming sot trén sang. P min R11a ty 18 phan trim cua lugng xi ming con lai trén sang so voi
lugng xi mang dem sang.

Lap lai toan bo quy trinh trén véi mot lugng 10g xi mang nira dé nhan duoc R 2,
Sau d6 tir gia tri trung binh cua Ri va Rz tinh luong xi ming con lai trén sang R, bang
%0,

Néu két qua chénh léch 16n hon 1% so véi gié tri tuyét doi, ti én hanh sang lai lan thir
3 va tinh gi4 tri trung binh cua 3 1an xac dinh.

5. Bio c4o két qua thi nghiém

Bio céo két qua thi nghiém gdm c6 cac thong tin sau:

— Loai va ngudn gbc xi mang.

— Vi trf lay mau.

— Ngay liy mAu, ngay thi nghiém.

— Do min.

— Tén nguoi thi nghi¢ém, tén co quan thi nghiém.

— Tiéu chuan thi nghiém.

I1.2.5. Xi ming— Xac dinh d9 min phwong phap thaAm khong khi — Phuwong phap

Blaine(TCVN 4030 : 2003)

1. Nguyén tac

D0 min cua xi mang dugc tinh theo bé mat riéng bﬁng cach xac dinh thoi gian can
thiét ¢¢ mot luong khong khi thim qua 16p xi mang Ién co kich thudc va do xbp xac dinh.

Trong diéu kién tiéu chuan bé mit riéng cua xi mang ty 1& thuan voi Vi Trong d6 t 13 thoi
gian can thiét dé luong khong khi thim qua 16p xi mang lén. Sé luong va kich thude cac 16
rong trong 16p xi mang phu thudc vao sy phan bd kich thude hat xi ming va quyét dinh thoi
gian khong khi thim qua 16p xi mang lén.

2. Thiét bi thi nghiém

- Ong chira mau

- Pia duc 16

- Pittong day

- Ap ké

- Chat 16ng ap ké

- Dung cu do thoi gian

- Cén phan tich

- Binh xé4c dinh khéi luong riéng
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- Xi mang chuan

- Dau nhe

- Gidy loc hinh dia tron

- MG nhe

3. Tién hanh

Pua mit hinh c6n ciia dng chira mau vao trong 16 phia trén cta ap ké, néu can c6 thé
dung mét chut m& nhe dé dam bao méi ndi kin khit. Cha y tranh dong vao 16p xi ming thir.

Pay kin 6ng chira miu. Mé van va nhe nhang nang muc chét 1ong trong ap ké dén
vach ddu cao nhit . Dong van lai va quan sat mutrc chét 16ng trong ap ké khong ddi. Néu chit
long ha xuéng phai kiém tra lai méi nbi 6ng chira mau/ap ké va do kin cua van. Lap lai viéc
kiém tra d6 kin dén khi d¢ kin dam bao muc chét 16ng giit khong ddi. M& van va tir tir diéu
chinh, nang murc chét 1ong dén vach diu cao nhat. Péng van lai, mé nip 6ng chira mau. Muc
chat 10ng trong 4p ké bit dau ha xudng. BAm dong hd gidy khi chit 1ong dat t6i vach dau thir
hai va khi chét 1ong cham t6i vach du tht ba thi dung lai. Ghi lai thoi gian t, chinh xac dén
0,2 gidy va khi nhiét do chinh x4c dén 1 °C.

Lap lai qui trinh trén v6i cling mot mau thir va ghi lai cac gia tri c6 thém vé thoi gian
va nhiét do.

4. Tinh toan két qua

5. Bao cao két qua thi nghi¢ém

Bio céo két qua thi nghiém gdm c6 cac thong tin sau:

— Loai va ngudn gbc xi mang.

— Vi trf lay mau.

— Ngay liy méu, ngay thi nghiém.

— B@ mit riéng ctia xi ming thir nghiém.

— Tén nguoi thu.

— Tiéu chuan thi nghiém.

IL.3. Vira
IL.3.1. Thi nghiém cudng do vira (TCVN 3121-11:2003)

1. Nguyén tic
Cuong do nén duogc tinh tir luc pha huy 16n nhét va kich thuéc chiu luc cia cac nira

mau giy sau khi uén thu.

2. Thiét bi thi nghiém

- May nén

- G4 nén mau vira

3. Cach tién hanh

Mau thir nén 1a 6 ntra vién mziu gdy sau khi da thur ubn. Pt tim nén vao gitra thot
ng’:n dudi cua may gén, sau d6 dat mau vao bo tam nNén, sao chg hai mef}t mau ti€p xac voi
tam n;’n la 2 n}Elt tiép xuc véi thanh khuon khi tao mau. Nép mau voi toc do tang tai tu tur
cho dén lghi mau bi pha huy. Ghi lai tai trong pha huj: 16n nhét: ’

Két qua thir 1a gié tri trung binh cong cia 3 mau thir. Néu c6 mot két qua sai 1éch 1on
hon 10% so véi gié trj trung binh thi loai bo két qua d6. Khi d6 két qua thir 1a gié trj trung
binh cdng cua hai mau con lai.
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Két qua thtr 13 gia tri trung binh cong cua 6 mau thir. Néu két qua cta vién miu nao
sai 1éch 16n hon 15% so vé6i gia tri trung binh cta cac vién mau thi loai bo két qua cua vién
mau d6. Khi d6 két qua thir 1a gié tri trung binh cong cua cic vién mau con lai.

I1.3.2. Huéng dén thiét ké cAp phdi vira xay

1. L:?'ly mau

Trong thanh phan cip phbi vita xdy gdm c6 cat, xi mang va nudc.

- Cat sau khi 13y méu phai dugc thi nghiém céc chi tiéu co ly theg TC,VN’7572 P
2906, n,néu cat dat yéu cau theo TCVN 7570 : 2006 méi dugce str dung dé thiét ké thanh phan
cap phoi vira.

- X1 mang cling phai dugc thi nghiém céc chi tiéu co ly va phai fiat }’/éu fsﬁu ky thu‘at
tl{eo T,CVN 6260 : 2009 hodc TCVN 2682 : 2009 mdi duge st dung dé thiét ké thanh phan
cap phoi vira.

- Chat luong nuéc ciing phai dat cac yéu cau theo TCXDVN 302 : 2004

2. Tién hanh

Thiét ké thanh phan cap phdi vira theo phgmg PhéP tra b’éng (Bang 11.4.2.1) két hop
thuc nghié{n. Sau khi tra bang trng v&i mac vira can thiét ke, ta tién hanh duc thtr nghiém voi
3 thanh phan: thémh’phén CO 8O, térig 10% lugng xi mang, gidm 10% lugng >’<i mang. Sau khi
dac mau xong ta t,ién h;‘mh nén mau ,thﬁ’ theo TCVN 3121-11:2003. Tur két qua nén ta lya
chon thanh phan cap phoi phu hop nhat.

C,t ca m«®un ®¢ lin >2

Thpnh phCn M,c v+a
- hiQ hao phY -
M- hiOu P VR s 50 75 100 125
B121 Xi m'ng kg 116 213 296 385 462
C,tvung 1.19 1.15 1.12 1.09 1.05
m3
C,t ca m«®un ®¢ lin 1,5-2,0 (Xi mang PC30)
Thunh phCn M,cv+a
- hi0 hao phY —
M- hiOu p ®—n vb 25 50 75 100
B122 Xi m'ng kg 124 230 320 410
C,t mbn 1.16 1.12 1.09 1.05
m3
C,t ca m«®un ®¢ lin 0,7-1,4 (Xi ming PC30)
Thunh phCn M. cv+a
- hi( hao phY -
M- hiOu p ®—n vh 25 50 75
B123 Xi m'ng kg 142 261 360
C,t mbn 1.13 1.09 1.05
m3
C.t ca m«®un ®¢ lin >2 (Xi mang PC40)
. Thpnh phCn M,cv+a
M- hiOu hao phY ®—n vP
25 50 75 100 125 150
B221 Xi m'ng kg 88 163 227 297 361 425
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C.tvung , 1.19 1.16 1.13 1.11 1.08 1.06
m

C,t cd m«®un ®¢ lin 1,5-2,0 (Xi mang PC40)

) Thunh phCn M,cv+a
M- hiOu haophY | ®@-nve [, 50 75 100 125
B222 Xi m'ng kg 96 176 247 320 389
C.tmbn o 1.18 1.14 1.12 1.09 1.06

C.t ¢ m«®un ®¢ lin 0,7-1,4 (Xi miing PC40)

Thpnh phCn M,cv+a
- hi hao phY —
M- hiOu aop ®—n vhb )5 50 75 100
B223 Xi m™ng kg 180 200 278 359
C.t mbn 1.14 1.11 1.1 1.04
m3

Bang 11.3.2.1 — }),inh mirc cAp phoi vt liéu cho 1m® vira xi ming

I1.3.3. Vira bom ong gen

Trong thanh phan cdp phdi vita bom dng gen gdm c6 xi ming ,nudc va phu gia
treong nd di duoc TVGS chip nhdn va phai duoc sir dung theo dung chi din cta nha san
XUAt.

Ty 1é nudc trén xi ming cang thip cang tt, phu hop voi d6 linh dong can thiét va
trong moi truong hop luong nude/xi mang khong dugc vuot qua 0.4.

Luong tach nudc khong dugc vuot qua 2% sau 3 gio hodc t6i da 1a 4% khi do &
nhiét 6 300C trong mot cdc thuy tinh c6 nap véi dudng kinh xap xi 100mm véi chiéu cao
vita khoang 100mm va vita s& hap thu lai nudc trong sudt 24 gio sau khi tron.

Cuodng do nén tdi thiéu trong moi trudong hop khong nhé hon méc bé tong thiét ké.

I1.4. Bé tong nang

I1.4.1. Thiet ke cap phoi thanh phan bé tong

Xéc dinh cap phdi bé tong bang phuong phap tra bang két hop véi thuc nghiém

1. Nguyén tic ciia phwong phap

Cin ¢t vao diéu kién co ban vé nguyén vat liéu, d sut va mac bé tong yéu cAu ta sit
dung bang tra dé xac dinh so bo thanh phan vat liéu cho Im® bé tong x sau d6 tién hanh kiém
tra bang thuc nghiém theo vat li€u thuc té s€ thi cong trén cong truong va diéu chinh dé co
cap phoi bé tong phu hop nhat.

2.Cac budce thuce hién

Budc 1: Tra bang dé xac dinh so bo thanh phén vat liéu cho 1m’ bé tong.
Céan ctr vao:

-Loai mac xi mang

-bo sut

-C& hat 16n nhat cua c6t liéu (Dmax)

-Méc bé tong
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Pé tra bang xac dinh so bo thanh phén vat liéu cho 1m’ bé tong

Sau khi tra bang tim dugc thanh phan vat liéu cho 1m3 bé tong can 1ap 3 thanh phan
dinh hudng.

- Thanh phan 1 (thanh phan co ban) nhu d3 tra bang .

- Thanh phan 2 1a théu}h phan ting 19% ’fi mang so v4i luong xi ming & thanh phan
1. Lugng nude nhu thanh phan 1. Thanh phan co6t liéu 16n va nhé cling tinh lai theo luwong xi
mang va lugng nudce da hiéu chinh.

-Thanh phan 3 13 thanh phan giam 10% xi mang so voi lugng xi mang & thanh phan
1. Luong nude nhu thanh phan 1. Thanh phan c6t li€u 16n va nho cling tinh lai theo lugng xi
mang.

Budére 2: Kiém tra bang thuc nghiém:

Sau khi lap 3 t’ha‘mh phr;in dinh hudng ta tién ha‘m‘h kiém tra bﬁng thL_l’qC nghiém véi
nggyén vat li€u thuc t€ s€ thi cong. Khi thi nghiém phai dong th‘c‘wi tién hanh kiém tra 3 ‘théqh
phan da xac dinh & budc so bd, thong qua dé chon thanh phan dap ung yéu cau veé chat
luong bé tong, diéu kién thi cong va du san lwong 1m’.

Trinh tu thuc hién nhu sau:

- Du kién thé tich cta cac mé tron thi nghi¢m

Tuy thudc vao sb luong 1’1’15}1, kich thuéc mau bé tong can duc dé kiém tra cuong do
ma tron meé hon hop bé tong véi thé tich chon theo bang 1.

Mau lap phuong Thé tich mé tron v6i s6 vién mau can dic, lit
kich thudc canh, cm 3 6 9 12
10x10x 10 6 8 12 16
15x15x 15 12 24 36 48

20 x20x 20 25 50 75 100
30x30x 30 85 170 255 340

- Tinh liéu lugng vat li€u cho cac mé tron thi nghiém:

Ttr liéu lugng vat liéu cia 1m3 bé tong di xac dinh duge & budc so bd cho 3 thanh
phan sé& xac dinh dugc khoi lugng vat liéu cho moi mé trdn theo thé tich da du kién.

- Kiém tra d¢ sut ctia hon hop bé tong va diéu chinh thanh phan vat liéu dé hdn hop
bé tong dat do sut theo TCVN 3106 : 1993

- Puc mau bé tong (TCVN 3105:1993):

- X4ac dinh khdi lugng thé tich ctia hdn hop bé tong nang (TCVN 3108:1993)

- Xéc dinh thé tich thuc té ctia cac mé tron hdn hop bé tong di thi nghiém (TCVN
3108:1993)

- Bao dudng cac mau bé tong (TCVN 3105:1993)

- Xac dinh cudng do nén cuia bé tong ning theo phuong phap pha hiy mau (TCVN
3118:1993)

Trén co s& 3 thanh phan da thi nghiém, chon mot thanh phan cé cudng do nén thuc té
(Rtt) vuot mac bé tong yéu ciu thiét ké theo cuong do nén. Néu tron bé tong bang cac tram
tron ty dong thi lay do vuot méac khoang 10%. Néu tron bé tong bang cac tram tron can dong
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thu cong thi 1ay do vuot mac khoang 15%.

Budée 3 : Xac dinh lai khoi lugng vat liéu thuc té cho 1m’bé tong:

Can ctr vao ljéu luong vat ligu thyce té da stir dung trong qua trinh thi nghiém cho meé
tron dat do sut va dong thoi dat mac yéu cau da dugc chon ta tién hanh tinh lai liéu lugng vat
liéu cho 1m’ bé tong :

I1.4.2. Thi nghi¢m cwong d¢ bé tong (TCVN 3118 : 1993)

1. Lay mau (TCVN 4453 : 1995)

- Néu dot d6 > 1000m? thi 14y 01 t6 mau(9 mau hinh tru)/500m?

- Néu 250m’ < dot ¢6 < 1000m® thi lay 01 t6 mau (9 mau hinh

tru) /250m’

- Néu dot d6 < 250m’ thi lay 01 t6 mAu(9 mau hinh tru)/100m?

2. Chuén bi miu thir

- Chuan bi mau thtr nén theo nhém mau, mdi nhém mau gdm 3 vién. Khi sir dung bé

tong khoan cat tir két cdu, néu khong c6 du 3 vién thi dugc phép ldy 2 vién 1am mot

nhém mau thir.

3. Tién hanh thir

- Xac dinh dién tich chiu luc ciia mau

- Pit mau vao may nén sao cho mot mit chiu nén di chon nam ding tam thot dudi
ctia may. Van hanh may cho mit trén ctia mau nhe nhang tiép can véi thot trén ctia méy. Tiép
d6 tang tai lién tuc voi van toc khong ddi cho t6i khi mau bi pha hoai. Dung téc d6 gia tai
nho d6i voi cac miu bé tong cd cuong do thip, tée do gia tai 16n ddi véi cac miu bé tong
cuong do cao.

- Lyc tdi da dat duoc 1a gia tri tai trong pha hoai mau.

4. Tinh toan két qua

5. Bao c4o két qua thi nghiém

Két qua thi nghiém cudng do bé tong gdm cac ndi dung sau

- Tén cong trinh, tén du an va hang muc ap dung.

- Pon vi yéu cau.

- Ngudn gdc vat lidu.

- Tiéu chuan thi nghiém

- Cuong do nén

- Tén nguoi thi nghiém, tén co quan thi nghiém.

- Tiéu chuén thi nghiém.

I1.4.3.X4c dinh thoi gian dong két ciia bé tong (TCVN 9338 : 2012)

1. Nguyén tac

Mau thir 12 phan vita dugc sang tach tir hdn hop bé tong. Po luc can cia vita chdng
lai sy xuyén cua cac kim tiéu chuan sau nhitng khoang thoi gian nhat dinh. Thoi gian bit dau
va két thuc dong két dugce xac dinh trén co so khi cuong do khang xuyén dat twong tng
3,5Mpa va 27,6 Mpa.

2. Thiét bi, dung cu
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- Luc ké c6 kha nang do luc xuyén t6i da > 600N

- Kim xuyén gdm 6 loai v6i dau kim hinh tron va co tiét dién: 645, 323, 161, 65, 32

va 16mm? .

- Khudn chira mau tht: khudn co tiét dién tron, vudng hodc chit nhat c6 duong kinh

hodc canh > 150mm va chiéu cao khuon > 150mm

- Sang Smm

- Que troc

- Nhiét ké

- Dung cu co thé hit nudc tach ra trén bé mit mau

3. LAy miu

- Phan hén hop con lai sau khi thi nghi¢m dd sut dugc sang qua sang Smm, tron k¥ lai
bﬁng tay phﬁn vira dudi sang Smm, do nhi¢t do. Xuc vira vao 3 khuon chira, mdi khudn 1 1an
lam thanh 1 16p. Pam chit mau vira trong khudn cho dén khi hd xi mang ndi déu 1én bé mit
mau.

4. Xac dinh cwong d§ khang xuyén

- Lap mot kim xuyén co duong kinh thich hop(thuong bat dau bang kim co tiét dién
16n nhit va sau d6 tiy theo mirc 46 dong két cuia mau vira, dung cac kim c6 tiét dién nho dan
cho t6i khi tiét dién 16mm?) vao luc ké va dat bé mat dau kim tiép xtc voi bé mit vita

- Tac dung lyc theo phuong thang dimg vao luc ké mot cach tir tir va déu din dén khi
kim xuyén sau vao vira(25+2) mm(dén vach khéc trén than kim). Thoi gian xuyén 1a (1042)
s. Ghi lai luc can thiét dé kim xuyén sau dén 25mm va thoi gian thir nghiém duogc tinh ké tir

khi xi mang bat dau tron véi nude dén thoi diém tac dung luc

- Tinh cudng d6 khang xuyén bang cach chia tri sd luc xuyén ghi nhan duoc cho dién
tich dau miii kim va ghi két qua tinh toan voi do chinh xac 0,1 MPa.

- V& db thi quan hé giira cuong d6 khang xuyén va thoi gian thir nghiém

5. Xac dinh thoi gian dong két

- Thoi gian bat dau dong két 1 thoi gian mg véi cuong do khang xuyén bang 3,5
Mpa.

- Thoi gian két thic dong két 1a thoi gian tng v6i cudng do khang xuyén 27,6 Mpa.

6. Tinh toan két qua

7. Bao cao két qua thi nghiém

Két qua thi nghiém cudng do bé tong gdm cac ndi dung sau

- Tén dy an, goi thau va hang muc ap dung.

- Pon vi thi cong.

- Cap bé tong

- Cuong do muc ti€u
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- Cuong d6 yéu cau.
- Tiéu chuan thi nghiém
- Tén nguoi thi nghiém, tén co quan thi nghiém.
I1.4.4.Thir 9 chong tham nuéc ciia bé tong (TCVN 3116 : 1993)
1. Thiét bj thir
- May thir d6 chdng thim
- Ban chai sit.
- Paraphin hodc md& bi 6t6
- Ta sdy 200°C
- Gia ép mau
2. Chuén bi miu thir
- Chuan bi mau thir chéng tham theo TCVN 3105:1993. Mdi miu gom 6 vién hinh try
duong kinh bang chiéu cao va bang 150mm
- Tudi mau thir khéng sém hon 28 ngay
- Mau khéng dugce 16 va ¢ vét nit
- Dung ban chai sit tdy sach mang ho xi mang trén 2 mit day ctia miu thir
- Sdy néng 40 miu t6i 60°C, 1dy m& bi 6td paraphin dun chay quét déu 1én xung
quanh thanh mau rdi ép mau vao 4o thép sao cho khe ho giita chiing dugc 1ap ddy hoan toan
md dac hodc paraphin.
3. Tién hanh thir
- Kep chit miu vao ban may bang gioing cao su va cac bu 1ong ham. Bom nudc cho
day cac ong va khoang chira, md van xa hét khong khi giita cadc mau thir va cot nudc bom.
Sau d6 dong van xa khi
- Bom nudc tao ap luc ting dan timg cip, mdi cdp 2daN/cm2. Thoi gian gitr miu &
mdi cap ap luc 1a 16 gid
- Tién hanh ting 4p t6i khi thdy trén mat mau c6 xuét hién nude xuyén qua. Khi dé
khoa van va ngimg thtr vién mau bi nudc xuyén qua dé. Sau d6 tiép tuc thir cac vién con lai
va ngimg thir toan bo khi 4 trong 6 vién di bi nudc thim qua.
4. Tinh toan két qua
- Do chong thidm nude cia bé tdng dwoc xac dinh bang cip ap luc nude t6i da ma &
d6 bdn trong sau vién mau thir chua bi nude xuyén qua. Theo két qua d6 chinh 13 cip ap luc
x4c dinh theo diéu 3 trir di 2.
5. Bao cao két qua thi nghiém
Két qua thi nghiém cudng do bé tong gdm céc ndi dung sau
- Tén du 4n, goi thau va hang muc ap dung.
- Bon vi thi cong.
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- Cap bé tong
- Cuong do muc ti€u
- Cuong d6 yéu cau.
- P9 chong tham nudc cla bé tong
- Tiéu chuan thi nghiém
- Tén nguoi thi nghiém, tén co quan thi nghiém.
IL.5. Thi nghiém thép (TCVN 197:2002; TCVN 198:2008; TCVN 1651-1:2008;
TCVN 1651-2:2008)
1. Lay mau_ N , N
- B0oi véi1 moi loai duong kinh, moi loai mac thép, mot 16 thép <20T s€ lay 9 mau thur
dé thi nghiém cac tinh chat co 1y ciia thép: 3 mau kéo, 3 mau uén, 3 mau han.
2. Thiét bj thi nghiém
- May kéo thép.
- May cit.
- Can.
- Thuée...
3. Cach thyc hién
3.1. Thép cay
3.1.1.Thir kéo
Mau thép ciy hoic thép han s& duoc cat thanh doan 60cm, mdi t6 mau gém 3 mau thtr
kéo. Mau thép sau khi gia cong xong s& duoc vach ting doan = 5d dé xac dinh d6 gidn dai
ctia thanh thép, dong thoi ta tién hanh cin mau dé xac dinh khdi luong thép/1m dai.
Sau khi gia cong miu xong ta tién hanh cho miu thép 1én may kéo dé xac dinh gi6i
han bén kéo va gi6i han bén dut ciia mau thép.
3.1.2. Thir uén
Mau thir uén duge cat sao cho chiéu dai ciia mau phi hop voi duong kinh bia ubn
cua loai méc thép ma ta da thu kéo.
3.2. Thép tim
Thép tdm, tiy vao chiéu day ma ta gia cong dén kich thude phu hop, do kich thudce
mau dé xac dinh tiét dién cia mau. Miu sau khi gia cong s& dugc dua vao may kéo dé xéac
dinh bén kéo va gi6i han bén dut.
4. Tinh toan két qua
5. Bao cao két qua thi nghi¢ém
Két qua thi nghiém cac chi tiéu co Iy thép cdy va thép tim gém cac ndi dung sau
- Tén cong trinh, té€n du 4n va hang muc 4p dung.
- Pon vi yéu cau.
- Ngudn gbc vt lidu.
- Tiéu chuan thi nghiém.
- Gi6i han bén kéo, giéi han bén dut, do gidn dai, mau un nit hay khéng nit (d6i voi
thép cy, thép tim)
- Tinh trang ph4 huy mdi han, chat lvgng mdi han, giéi han bén kéo, gidi han bén dut
(d6i voi thép cay han)
- Tiéu chuan danh gia.
I1.6. Thi nghiém dung dich Bentonite (TCVN 9395:2012)
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I1.6.1.Thi nghiém ty trong ciia dung (,iich o

Tao ap luc 16n hon ap lyc ngang cua dat va nude bén ngoai dé chong sat 16 thanh. Gia tri
16n hon dung trong nudc ngam tai vi tri thi cong, nhung khong qua 16n s gay kho khan
cho cong tac d6 bé tong theo phuong phap vira dang

1.Dung cu thi nghiém.

- Hop can

- Qua can

- Thang do

- Bau chira bentonite

- Nip day

2.Cac budc thuc hién.

- R6t dung dich bentonite vao vira diy bau chira

- Pay nap nhe nhang dé bentonite tran ra

- Pit can vao vi tri thiét ké trong hop

- bBiéu chinh qua can trén thang do cho dén khi can thing bing nim ngang
- Poc chi s6 do va ghi so

11.6.2.Do d§ nhot

1.Dung cu thi nghiém.

- Phéu ¢6n 1500ml

- Pong ho bam gid

- Ca chia vach 1000ml

- Gia d6 kim loai

2.Cac buée thuc hién.

- Lap dat thiét b

- Bit ng6n tay bén duéi phéu, rot vao phdu dén vach 700ml

- Tha ngodn tay va bam gid cho dén khi bentonite & ca dat 500ml

- Thoi gian dém duogc chinh 13 do nhét (s)
11.6.3.Do ham lu’o’ng cat
Ham lugng cat (d4t) co trong dung dich do bi 1n vao trong qua trinh

dao, khoan coc. Néu ham luong l6n (hon qui dinh) thi luong cat lang xubng

nhiéu 1am anh huong xau dén chét luong nén ¢ miii coc va chét luong bé tong
than coc

1.Dung cu thi nghiém.

- Phéu con, ludi ray

- Hop chira thiét bi

- Binh do bang thay tinh

- Binh nudc sach

2.Cac buéc thuc hién.

- Pao déu mau dung dich bentonite

-Pb dung dich bentonite vao binh dén vach qui dinh
- P6 thém nude sach dén vach qui dinh

- Lic déu binh do va d6 qua luéi ray

- Lat nguoc rdy, dung nuée sach chuyén hét cat trén ray vao binh do qua phéu
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- Poc chi s thang do va ghi sb
11.6.4.D6 PH cta dung dich
, Anh huong dén cac phan Gmg thuy hoa cta bé tong khi bé tong dugc
rot xuong va ti€p xuc vdoi dung dich bentonite — c6 nghia anh hudng chat
luong bé tong than coc
1.Dung cu thi nghiém.
- Gidy qui tim
- Thang mau PH
2.Cac budrc thuc hién.
- Nhung gidy qui vao dung dich bentonite
- Sau vai gidy thi ldy ra
- Cho thém vai gidy cho gidy qui d6i mau
- D6i chiéu thang chi thi mau
- Két luan va ghi s6

IL.7. B¢ tong nhya

I1.7.1. Thiet ke bé tong nhua

- Hon hop bé tong nhya néng duge thiét ké theo TCVN 8820:2011

I1.7.2. Thi nghi¢m xac dinh dd on dinh, 9 déo Marshall

- Tiéu chuan ap dung TCVN 8860-1:2011

I1.7.3. Thi nghiém ham lrong nhua bing phwong phap chiét sir dung may quay
litim

- Tiéu chuan ap dung TCVN 8860-2:2011

I1.7.4. Thi nghi¢m thanh phén hat bé tong nhua

- Tiéu chuéan ap dung TCVN 8860-3:2011

I1.7.5. Thi nghiém x4c dinh ti trong 16m nhat, khoi hrong riéng ciia bé tong nhua
& trang thai roi

- Tiéu chuan ap dung TCVN 8860-4:2011

IL.7.6. Thi nghiém xdc dinh ti trong khdi, khoi lirgng thé tich ciia bé tong nhua
da dam nén

- Tiéu chuan 4p dung TCVN 8860-5:2011

IL.7.7. Thi nghi¢m xac dinh d9 rong dw

- Tiéu chuan 4p dung TCVN 8860-9:2011

I1.7.8. Thi nghiém xac dinh d¢ rong cot liéu
- Tiéu chuan ap dung TCVN 8860-10:2011

IL.7.9. Thi nghiém xic dinh d rong lap day nhua
- Tiéu chuan ap dung TCVN 8860-11:2011

I1.7.10. Thi nghiém xac dinh d9 6n dinh con lai ciia bé tong nhua
- Tiéu chuan ap dung TCVN 8860-12:2011

I1.7.11. Nghiém thu mat dwong bé tong nhua
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I1.7.11.1. Thi nghiém dd bang phiang(TCVN 8864 : 2011)

1. Thiét bi, dung cu

- Thude thang: thudng duge ché tao bang kim loai khong ri, dai 3,0 m.

- Con ném: co 6 gia tri chiéu cao 3mm, 5mm, 7mm, 10mm, 15mm va 20mm

- Chéi quét.

2. Mat d¢ thi nghiém

Khi kiém tra d4nh gia d6 bang phang, trong qua trinh thi céng va nghiém thu: do theo
ting lan, theo hudéng doc véi truc dudng, cach mép duong va bo via tdi thiéu 0,6m, mat do
do 25 mét dai/ 1 vi tri.

3. Tién hanh thi nghiém

Tai mdi vi tri thir nghiém, dat tuéc dai 3m song song tim duong, doc theo chiéu dai
thudc, tai cac diém do cach nhau 50 cm, ddy nhe nhang con ném vao khe h¢ giira canh duéi
cua thudc véi mat duong, doc cac tri s6 khe ho tuong Ung. Téng s6 khe hd v6i mdi lan dat
thude do 1a 7.

4. Bao c4o két qua thi nghiém

B4o cao thi nghiém goém c6 cac thong tin sau:

- Tén cong trinh, tén du an.

- Pon vi yéu cau.

- Ly trinh, chiéu dai doan duong thi nghiém;

- Loai mat (méng) duong;

- Ngay thur nghiém;

- Két qua do.

-Tén nguoi thi nghiém, tén co quan thi nghiém.

-Tiéu chuan thi nghiém.

I1.7.11.2. Thi nghiém d¢ nham mit dwong(TCVN 8866 : 2011)

1. Thiét bi, dung cu

- Cat chuén

- Ong dong cat

- Ban xo0a

- Ban chai sit

- Thuéce dai 500mm

- Can k¥ thuat

2. Mat do thi nghiém

Khi kiém tra danh gia do nham, trong qua trinh thi cong va nghiém thu: phan chia mat
duong thanh nhitng doan déng nhét vé& d6 nham . Trén mdi doan déng nhét, chon mét doan
dai dién c6 chiu dai toi thieu 1000m dé do 6 nham, mat 6 do 10 diém do/ 1 1an xe/ 1 km.

3. Tién hanh thi nghiém

Vi tri dugc chon tai cac vét xe chay. Tai cac vi tri do, mat duong phai kho, bé mat
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phai ddng déu. Quét sach mit dudng bang ban chai sit, dung ban chai 16ng mém don sach
don sach cac manh vun. Néu troi ¢ gi6 phai dung tim chan, khong duoc thir nghiém khi
mit duong am uét

Pong cat d6 diy vao ong dong, gd nhe day dng dong nhiéu lan trén mit ctng, cho
thém cat vao 6ng dong cho day toi miéng, ding thudc gat phang miéng 6ng dong. D6 ong
dong chura cat 1én vi tri thi nghi¢m dugc chon. Dung ban xoa san cat tir trong ra ngoai theo
hinh xo0dn 6¢ cho dén khi cat khong con lan ra ngoai, mang cat c6 dang hinh tron.

Tién hanh do 4 duong kinh cta mang cat trong d6 c6 duong kinh 16n nhat, nho nhét
va trung gian

4. Bo cao két qua thi nghiém

Bio céo thi nghiém gém c6 cac thong tin sau:

- Tén cong trinh, tén du an.

- Pon vi yéu cau.

- Ly trinh, vi tri thi nghiém;

- Loai mat (méng) duong;

- Ngay thir nghiém;

- Két qua do.

-Tén nguoi thi nghiém, té€n co quan thi nghiém.

-Tiéu chuan thi nghiém.

I1.7.11.3. Thi nghiém d¢ chét lu lén (TCVN 8860-8 : 2011)

1. Thiét bi, dung cu

- Méy khoan

- Cac dung cu thong thuong khéc

2. Lz"ly mau

Ct mdi 200m duong 2 lan xe hodc 2500m” mit duong bé tong nhya khoan léy 163

mau dé thi nghiém hé s6 do chat lu lén.

3. Tién hanh thi nghiém

- Tai vi tri mat duong BTN da lu lén can xé4c dinh do chit lu lén (K), tién hanh khoan
mau BTN theo TCVN 8860-1:2011.

- Xac dinh khdi lugng thé tich cta cuia BTN di didm nén hién truong theo
TCVNE8860-5:2011

4. Bao cio két qua thi nghiém

Két qua thi nghiém hé s d6 chit lu 1én gdm nhitng thong tin sau:

- Tén cong trinh, tén du an.

- Pon vi yéu cau.

- Nguon gdc vat ligu.

- Tiéu chuan thi nghiém.

- PO 4m dam chat t6t nhat.

- Khéi luwong thé tich kho 16n nhat.
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- D0 chat lu 1én.

- Tén nguoi thi nghiém, tén co quan thi nghiém.

I11. GIAO NOP HO SO
Bdo cdo két qua thi nghiém dugc 1ap thanh 9 bg, thoi gian giao hd so vao tht 2
hodc thir 3 hang tuan

VI. TIEN PQ THUC HIEN

-Bé}t dau:  Ngdy ...fofeon...l
- Két thac: Ngay ..../..../ .......



