TIEU CHUAN XAY DUNG TCXD 171 : 1989

Bé tong nang — Phuong phap khong pha hoai sir dung két
hop may do siéu am va sing bat ndy dé xac dinh cuong do
nén

Heavy concrete — Non_destructive testing by using combination of ultrasonic
equipment and hammer gun for determination of compressive strength

Tiéu chudn ndy huéng din x4c dinh cudng do nén ciia bé tong bing phuong phdp st dung

két hop mdy do siéu am va sting thir bé tong loai bat nay.

Tiéu chuin nay 4p dung cho cdc loai ciu kién, két cdu bé tong ciia cong trinh xay dung dan

dung va cong nghiép trong truong hop:

- Khong xay dung dugc biéu do chuin dung dé x4c dinh cudng do nén clia bé tong bing

phuong phap khong pha hoai.

- Khong c6 mau khoan 14y tir cdc loai cdu kién, két cAu xay dung dé x4c dinh cudng do bé

tong.

1  Quy dinh chung

1.1.  Phuong phép xdc dinh cudng do nén cia tiéu chuin nay dua trén méi twong quan
gitta cuong do nén cua bé tong (R) véi hai s6 do dac trung cua phuong phap khong
phé hoai 1a van t6c xuyén (v) clia siéu am va do ciing bé mat cta bé tong qua tri s6
(n) do duoc trén sing thir bé tong loai bat ndy (quan hé R-v, n). Ngoai ra, con sut
dung nhitng s6 liéu Ki thuat c6 lién quan dén thanh phan bé tong.

1.2.  Cuodng do nén cha bé tong dugc xdc dinh bing biéu do hodc bang ra thong qua van
toc siéu am va tri s6 bat ndy do dugc trén bé tong can thir. Gia tri ndy bing cudng do
nén ctia mot loai bé tong quy wdc goi 1a bé tong tiéu chudn ding dé xay dung biéu
dé 1, bang 7. Mot s6 thanh phan dic trung cia bé tong tiéu chuin dugc quy dinh
nhu sau:

- Ximang podc lang PC30

- Ham lugng xi mang 350 kg/m®

- Cét liéu 16n: ba dam véi D, = 40mm

- Cot lieu nho: Cat vang ¢6 M, tir 2,0 dén 3,0

1.3.  Néu beé tong can thir c6 thanh phan khic vé6i bé tong tiéu chuén thi cudng do nén cua
bé tong dugc hiéu chinh bang cdc hé s6 anh hudng.

1.4. Dé xdc dinh dugc cudng do nén cuia bé tong can thir, phai ¢6 nhitng s6 liéu ki thuat
lién quan dén thanh phan bé tong thir loai xi mang, ham lugng xi mang st dung cho
1m? bé tong, loai cot liéu 16n va dudng kinh 16n nhat clia né (D,,,,).

1.5.  Trong trudng hgp c6 mau luu, cin st dung két hop méiu luu dé xac dinh cudng do
nén cta bé tong. S6 mau luu st dung khong it hon 6 mau.

1.6.  Khi khong c¢6 diy du nhiing s6 liéu ki thuat lién quan dén thanh phan bé tong can
thir thi két qua thu dugc chi mang tinh chat dinh tinh.

1.7.  Khong sir dung phuong phdp nay dé xdc dinh cudng do nén clia bé tong trong nhiing
truong hop sau:
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- Beé tong ¢6 mac nhd hon 100 va 16n 350;
- Beé tong str dung cac loai c6t liéu c6 duong kinh 16n hon 70mm;
- Bé tong bi nit, rd hodc c6 cac khuyét tat;
- Bé tong bi phan tdng hodc 1a hon hgp cua nhiéu loai bé tong khac nhau;
- Beé tong c6 chicu day theo phuong thi nghiém nhé hon 100mm.
2 Thiét bi va phuong phap do
2.1.  Thiét bi sir dung dé xac dinh van toc siéu am.
2.1.1.  Dé xdc dinh van t6c siéu am, can tién hanh do hai dai lugng khoang cdch truyén
xung siéu am va thoi gian truyén xung siéu am
2.1.2.  Van toc siéu am (v) duge xac dinh theo cong thiic:

v= %.103 (m/s) (1)

Trong do:
1 — Khoang cach truyén xung siéu am hay 1a khoang céch gitta hai dau thu va phat
ciia may (mm);
t — Thoi gian truyén clia xung siéu am ( us )
2.1.2.1. Do thoi gian truyén xung siéu am biang cidc mdy do siéu am. Sai s6 do khong
vuot qua gid tri A tinh theo cong thic:

A =0,017 +0,1(us) 2)
Trong d6: t — Thoi gian truyén cua xung siéu am.

2.1.2.2. Do thoi gian truyén xung siéu am bang cdc dung cu do chiéu dai. Sai s6 do

khong vugt qua 0,5% do dai can do.

2.1.3.  Nhiing mdy do siéu am st dung dé xdc dinh van t6c siéu am 1a nhitng thiét bi
chuyén dung duoc quy dinh trong tiéu chudn TCXD 84: 14. M4y do siéu am phai
duoc kiém tra truGe khi sir dung bang mot hé thong miu chuin. Nhiing nguyén téc
vé sit dung, bdo dudng, kiém tra v hiéu chinh may phai tuan theo tiéu chuin
TCXD 84 : 14.

2.2. Thiét bi sir dung dé x4c dinh do cting bé mat clia bé tong.

2.2.1.  Thiét bi st dung dé x4c dinh do ciing bé mait ctia bé tong 1a sting thir bé tong loai
bat ndy thong dung (N) véi nang lugng va dap tir 0,225 + 3KGm.

2.2.2.  Stng phai duoc kiém tra trén do chudn truc khi st dung va phai dam bao duoc
nhitng tinh nang da ghi trong catal6 ctia mdy. Nhitng nguyén tiac vé st dung, bao
quan, kiém tra va hiéu chinh siing phai tuan theo tiéu chudn TCXD 03: 1985.

2.3. Phuong phép do

2.3.1.  Bé mat bé tong can thir phdi phang, nhin, khong uét, khong c6 khuyét tat, nit, rd.
Néu trén bé mat bé tong c6 16p vita trat hodc 16p trang tri thi truée khi do phai
dugc dap bé va mai phing viing s& kiém tra.

2.3.2.  Vung kiém tra trén bé mat bé tong phai c¢6 dién tich khong nho hon 400cm?.
Trong mbi ving, ti€n hanh do it nhat 4 diém siéu am va 10 diém béng siing, theo
thtt tu do siéu am trudc, do bing sting sau. Nén tranh do theo phuong dé bé tong.
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2.3.3.

2.3.4.

Cong tdc chudn bi va tién hanh do siéu am phdi tuan theo tiéu chuidn TCXD 84:

14. Van toc siéu am clia mot vang (V) 1a gia tri trung binh clia van toc siéu am tai
cac diém do trong ving d6 (V,). Thoi gian truyén clia xung siéu am tai mot diém
do trong viing so véi gia tri trung binh khong dugc vugt qud +5%. Nhitng diém do
khong thoa man di¢u kién nay phai loai bd trude khi tinh van téc siéu &m trung
binh cua vung thir.
Cong tdc chudn bi va tién hanh do bang siing thir bé tong loai bat ndy phai tuan
theo tiéu chuan TCXD 03: 1985. Khi thi nghiém, truc sing phai nam theo phuong
ngang (géc a =0") vd vuong gbéc véi bé mat cia ciu kién. Néu phuong cla sing
tao v6i phuong ngang mot goc « thi tri s6 bat ndy do dugc trén siing phai hiéu
chinh theo cong thic.

n=n,; + An 3)

Trong do:

n — Tri s6 bat ndy cuia diém kiém tra;

n, - Tri s6 bat ndy do duogc trén sing;

An — Hé s6 hiéu chinh phu thudc vao géc « va ldy theo catalo cta sting (ki hiéu

clia géc a lay theo biéu d6 dan trén sting) hoic 14y theo bang 1.
Hé s6 hiéu chinh tri s6 bat ndy.
Bang 1

Tri s6 bat ndy do duogc An

trén sing (n,) a =+90° a =+45° a =45° a =-90°

10 - - +2.5 +3,5
20 -55 -35 +2,5 +3,5
30 -55 -3,0 +2,0 +3,5
40 -4,0 -2,5 +2,0 +3,5

2.3.5.

Tri s6 bat ndy clia mot vung kiém tra (n,) 1a gid tri trung binh cta cdc diém do
trong ving (n;) sau khi da loai bod nhitng diém c6 gid tri chénh léch qud 4 vach so
véi gia tri trung binh cla tat ca céc diém do trong viing thi nghiém.
Két qua do bang mdy siéu am va siing dugc ghi theo bang 2.
So6 liéu do duoc bing may siéu am va sing bat nay.

Bang 2

Ki hiéu
cau
kién
Kiém
tra

Po bang may do siéu am Po bang sing

daN
viing R.( %)
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3
3.1.

3.1.1.

3.1.2.

3.1.3.

3.14.

3.1.5.

3.2

Xac dinh cuong do bé tong cua cau kién va két cau xay dung

Xac dinh cuong do bé tong cua ciu kién va két cau xay dung duoc tién hanh theo 5
budc sau day:

Xem xét bé mit clia cau kién, két cAu dé phat hién cdc khuyét tat (ndt, 16, tro cot
thép) ctia bé tong.

Xic dinh nhitng s6 liéu ki thuat c6 lién quan dén thanh phan bé tong ding dé ché
tao cau kién, két cau xay dung: Loai xi mang, hAm luong xi mang (kg/m?), loai cot
liéu 16n va duong kinh 16n nhat cua cét lieu (D).

Lap phuong 4n thi nghiém, chon s6 lugng céu kién, két cdu can kiém tra va s6
viing kiém tra trén ciu kién va két cdu dé theo tiéu chuan TCXD 03: 1985

Chuén bi va tién hanh do bing mdy do siéu am va siing bat ndy theo chi din &
chuong 2.

Tinh toan cuong do bé tong tur cac s liéu do.

Cuong do nén cia cau kién, két cau bé tong (R) 1a gid tri trung binh clia cuong do bé
tong & cdc vung kiém tra.
k

>R

R= 17 (daN/cm?) 4)

Trong do:

k — S6 viing kiém tra trén ciu kién, két ciu;

R, — Cudng do nén clia ving kiém tra thi i;

R; - Bugc xéac dinh theo cong thiic:

R, = C,. R, (daN/cm?) 5)

R, — Cudng do nén cuia ving kiém tra thtt i dugc x4c dinh bang biéu d6 1 hoic tra
bang 7 tuong ting v6i van toc siéu am v, va tri s6 bat ndy n, do duoc trong viing
do;

C, — Hé s6 anh hudng dung dé xét dén su khic nhau giita thanh phin clia bé tong
viing thir va bé tong tiéu chuan.

C, dugc xac dinh theo cong thiic:

CO = Cl' Cz. C3. C4 (6)

Trong do6:

C, — Hé s6 anh hudng clia mic xi ming st dung dé ché tao ciu kién két cau xay
dung, 14y theo bang 3;

C, — Hé s6 anh hudng ctia ham lugng xi mang st dung cho 1m® bé tong, 14y theo
bang 4;

C; — Hé s6 anh hudng ciia loai cot liéu 16n sir dung dé ché tao cdu kién, két cau, 14y
theo bang 5.

C, — Hé s6 anh hudng clia dudong kinh 16n nhat clia c6t liéu sir dung dé ché tao ciu
kién, két cu xay dung, 14y theo bang 6.
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Bang 3 — Hé so anh huong cua loai xi mang C,

Mac xi mang C,
P300 1,00
P400 1,04
Chii thich:

Nhitng don vi ¢é ddy du diéu kién va thiét bi thi nghiém nén sir dung loai xi mang khdc, cé
thé tu xdc dinh dugc hé so'C, bdang thuc nghiém.

Bang 4 — Hé s6 anh huong ciia ham luong xi mang C,

Ham luong xi mang (kg/m”) C,
250 0,88
300 0,94
350 1,0
400 1,06
450 1,12

Bang 5 — Hé s6 anh huong cua loai cot liéu lon C,

Loai cot liéu 16n C,
v <4400 (m/s) v > 4400 (m/s)
ba dam 1,00 1,00
Soi 1,41 1,38
Chau thich:

Nhiing don vi ¢é ddy du diéu kién va thiét bi thi nghiém nén su dung loai cot liéu lon khdc
c6 thé tu xdc dinh dugc hé s’ C, bang thuc nghiém.

Bang 6 — Hé so anh huong ctia duong kinh 16n nhat cua cot liéu

Puong kinh 16n nhat cua c6t liéu (mm) C,
20 1,03
40 1,00
70 0,98
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3.3.  Khi khong xdc dinh dugc cdc hé s6 anh hudng, hé s6 anh hudng chung C, 1dy bang 1
va két qua thi nghiém thu dugc chi mang tinh chét dinh tinh.
3.4. Trong trudng hop s6 miu luu, dé nang cao do chinh xé4c ctia phuong phdp, can kiém
tra hé s6 anh huong chung C, theo trinh tu sau:
3.4.1.  Xac dinh hé s6 anh hudng chung theo cong thiic (6).
3.4.2.  Tién hanh do bing siéu am va siing trén miu can luu dé xac dinh cudng do nén
trung binh (R, ) clia cdc méu luu theo biéu d6 1 hodc bang 7.
3.4.3.  Thi nghiém nén pha hoai cdc mau luu trén may nén dé xdc dinh cudng do nén
trung binh (R, ) ctia cdc mau luu.
3.4.4. Tinh hé s6 anh huéng thuc nghiém C, theo cong thiic:
R,
C, === 7
TR (7)
3.4.5.  Sosanh C, va C, dé chon hé s6 anh hudng chung:
- Néu:
c,-C|
e <01 8
c (8)
Hé s6 anh huong chung 1ay ban C,, C, hodc gia tri trung binh ctia C, va C;:
- Néu:
c, -C
0,1< —| <0,3 )]
C,
Heé s6 anh hudng chung 1ay bang gia tri trung binh cua C, va C;:
- Neéu:
C,-C,|
——>03 10
C (10)
Can xem xét lai toan bo qua trinh thi nghiém va cdc hé s6 anh hudng. Néu két qua
van khong thay déi, can loai bd hé s6 C, va 14y hé s6 anh hudng chung béing C.
3.5. Trong truong hop khong xac dinh dugc cac hé s6 anh hudng nhung c¢6 cac mau luu
thi c6 thé 1ay hé s6 anh hudng chung bang C, tinh theo cong thc 6.
3.6. Xac dinh do dong nhit, cudng do yéu ciu cua cau kién két cau va cong tic nghiém
thu chat luong san phdm thuc hién theo tiéu chudn TCXD 03: 1985.
Phu luc
Thi du vé cach xac dinh cuong do nén cua bé tong
Thi du 1:

- Xéc dinh cuong do nén clia mot ciu kién bé tong bing phuong phédp st dung két hop
mdy do siéu am va sting bat ndy, khi biét thanh phin dic trung cliia bé tong gom: Xi
mang poéc lang P300. Ham luong xi mang 260kg/m?, c6t liéu 16n 1a d4 dam véi D, =
40mm. Két qua do bang mdy do siéu am va sting bat ndy trén cau kién ghi & bang 8.
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Bang 8 — Két qua do bing may do siéu am va siing bat nay trén cau kién

Yimg Van toc siéu am Tri s6 bat nay Cuong dé nén cta ving kiém
kiém tra trung binh v (m/s) trung binh n (vach) tra R, (daN/em’)

1 2 3 4

1 3600 23,0 108
2 3566 23,1 104
3 3650 22,5 113
4 3620 23,5 114
5 3580 23,2 108
6 3598 23,0 107
7 3660 24,0 124
8 3610 23,8 117
9 3680 23,0 120
10 3546 22,7 100
11 3590 22,9 106
12 3625 23,4 115

Xac dinh cuong do nén cua cau kién:

- Tix céc s6 liéu do bing mdy do siéu am va stng bat ndy, tinh van toc siéu am trung binh
clia cdc ving kiém tra (két qua ghi & cot 2) va tri s6 bat ndy trung binh clia cdc ving
kiém tra (két qua ghi & cot 3).

- Sir dung biéu d6 1 hoic bang 7 dé x4c dinh cudng do nén R, clia cdc ving kiém tra (két
qua ghi & cot 4).

- Slr dung cic bang 3,4,5 va 6 dé xdc dinh cdc hé s6 anh hudng C,, C,, C,, C, tuong ting
vGi thanh phan da cho ctia bé tong cau kién.

- Tinh hé s6 anh hudng chung theo cong thic (6):

C,=1,00.0,89.1,00.1,00 =0,89
- Cuong do nén cua céu kién;
_0,89(108+104+113+114+108+107 +124 +117+120+100+106 +115) _
12

R

=99.daN/cm?
Thi du 2:
Xéc dinh cudng do nén ciia mot cau kién bé tong bang phuong phdp khong pha hoai st
dung két hgp may do siéu am va sting bat nay khi biét thanh phan dic trung clia bé tong va
sO mau luu.

Thanh phan dic trung ctua bé tong gom:

- Xi mang poéc lang P300, ham lugng xi mang 320kg/m’.

- Loai c6t liéu 16n 1a da dam véi D,,,, = 40mm.

Két qua do bang mdy do siéu am va sing bat ndy trén cau kién ghi & bang 9.

Két qua do biang mdy do siéu am va sing bat ndy trén mau va két qua nén ph4 hoai mau ghi
& bang 10.
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Bang 9 — Két qua do biang may do siéu am va siing bat ny trén cau kién.

TT Van toc siéu am Tri s6 bat nay Cuong do nén cua vung
ki‘ézilgltgra trung binh v (m/s) trung binh (vach) kiém tra R, (daN/cm’)
1 3800 26,0 162
2 3846 25,0 164
3 3850 27,0 180
4 3900 25,2 179
5 3840 24.8 161
6 3942 24.9 182
7 3780 25,5 156
8 3920 25,3 183
9 3880 25,8 178
10 3883 24,7 168
11 3810 25,5 161
12 3863 25,2 168

Bang 10 — Két qua do bang may do siéu am va siing bat nay trén mau luu.

N . Cuong do kiém | Cuong do nén
Po bang may N PR X
do siéu am Po bang may bat nay tra R, mau R,
(daN/cm?) (daN/cm?)
86 | g5 o
thu;tl_r tha tu sz}n siéu i T:r! S?
to mau toc ; Tri so bat | bat nay . .
x 5 am > < To x To
mau sieu | nay n trung | Mau x Mau x
5 ung 2 mau mau
amv | oo (vach) binh 7
(m/s) = (vach)
(m/s)
1 2 3 4 5 6 7 8 9 10
3920 25, 23, 25,
3948 26, 23, 25,
1 1 4012 | 3974 | 25,23, 25, 24,2 185 176 175 190
4016 27,22, 25,
25,22, 24
3950 23,22,24,
3910 22,23, 25,
2 4000 | 3946 | 27,24,23, 23,5 171 201
3994 22,22,24,
23, 25,24
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3890 23,23, 24,
3960 25, 24, 25,

3 3990 | 3871 | 22,23,27, 23,6 173 194
3994 23,22, 24,
25,23,24
3980 22,24,22,
3990 25, 23, 26,

1 3880 | 3920 | 25,22,22, 23,2 160 170
3830 23, 25,22,
24,21,22
3790 23, 23, 25,
3820 24,24, 25,

2 2 3900 | 3971 | 22,23,27, 23,8 160 167 185 179

3900 23,22, 24,
25,23,24
3980 24,23,22,
3990 24,25,22,

3 3990 | 3980 | 25,27,22, 23,5 180 182
3960 22,723,725,
24,22,24
4100 22,26, 23,
3900 25, 26, 22,

1 4200 | 4000 | 24,24,25, 24,0 189 190
4000 23,22, 26,

25,24
3980 24,23, 21,
3960 26, 22, 25,
3 2 3860 | 3920 | 23,24,22, 23,5 166 175 180 185

3920 25, 23, 24,
22,25,23
3960 22,24,22,
3940 25, 23, 25,

3 3980 | 3950 | 22,24,22, 23,2 170 185
3920 21, 23,22,
22,25,26

Xac dinh cuong do nén cua cau kién theo cac bude sau:

- Slr dung cdc bang 3, 4, 5, 6 dé xac dinh cdc hé s6 anh hudng tuong Gng vdi thanh phéan
ctia bé tong cau kién.

- Tim hé s6 anh hudng chung C, theo cong thiic (C)



TIEU CHUAN XAY DUNG TCXD 171 : 1989

C,=1,00.0,89.1,00.1,00 =0,89

- Xéc dinh cudng do nén (R,) clia cdc viing kiém tra trén cdu kién sir dung biéu d6 1 hoic
bang 7 (két qua ghi & cot 4 bang 9).

- Xdc dinh cudng do nén (R,) clia cac méu luu. Sir dung biéu doé 1 hodc bang 7 (két qua
ghi & cOt 7 va 8 bang 10).

- Tinh cudng do nén trung binh ctia cic mau luu R,

176 +167 +175

of

=179 daN/cm?

o

- Nén phd hoai miu, cudng do nén R, clia cic miu luu va t6 miu luu ghi & cot 9 va 10
bang 10.

- Tinh cuong do nén trung binh R, clia cic mau luu trén may nén:

190 +179 +185

|

=184 daN/cm?

n

- Tinh hé s6 anh huong thuc nghiém C, theo cong thic (7):

c =310
179
- Tinh d6 sai 1éch giita hé s6 anh hudng chung C, va hé s6 anh hudng thuc nghiém C;:
Cc -C 0,98 -1,02
=Gl |=0’04=0,o3<0,1
C, 1,02 1,02
- Tinh hé s6 anh hudng dung dé tinh todn C
C,+C/| 10,98+1,02
C = = = 1,00
2 2

- Cuong do nén trung binh cua cau kién la:
_ 1,00x(162+164+180+179+161+182+156+183+178+168+161+168) _
12

R

=170daN/cm?



