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TOM TAT

Ca nhiéu phuong phap dé kiém tra cuang da chiu nén cia bé tong nhu
dung siing bat nay, |dy mau va nén mau bé tang lap phuong, khoan
méu try tai hién trutng, sigu am,..Mai phuong phéap déu ca nhitng wu
nhuge diém khac nhau. Qua thyc t& sir dung thi cac phrong phap nay
dd boc 16 nhiéu wu-nhuge digm khéc nhau va cén phai nghién ci,
danh gig, ké ca cach tign hanh thi nghiém, tiéu chudn str dung, ket qua
do dac....Trong bai bao nay, cac tac gia tign hanh thi nghiém trén cac
san va dam BICT, qua da so sanh cuing da chiu nén cia ket cau be
toing cdt thép nay khi sir dung phuong phép phé hiy va phuong phap
khaing pha hiy. Két qua cho thdy, cuing do chiu nén khi st dung
phuong phap phé hiy duge khuyén céo chinh xac hon.

Tir khda: Phuong phap pha hiy; pheong phap khang pha hay;
cuirng da chiu nén; sing bat nay; sigu am.

ABSTRACT

The compressive strength of concrete can be determined in a number
of ways, including by using a concrete test hammer, compressing and
sampling concrete samples, drilling samples at the construction site,
ultrasonic testing, and more. Each method has unique benefits and
drawbacks. These methods need to be investigated and evaluated,
including how to conduct experiments, usage standards, measuring
results, etc., as practical use has shown a wide range of benefits and
drawbacks. By comparing the compressive strength of this reinforced
concrete structure using destructive and non-destructive methods, the
authors of this study conducted experiments on reinforced concrete
floors and beams. The results demonstrate that the compressive
strength is more accurately calculated when the suggested destructive
method is used.

Keywords: Destructive method; non-destructive  method:
compressive strength; concrete test hammer; ultrasonic testing.
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1. GIGI THIEU

Bé tong la loai vat liéu dugc st dung rdng rai trong trong xay
dung cac cong trinh kién truc. Khi két hop véi ¢t thép, bé tong tré
thanh vat liéu chiju tai trong chinh cla céng trinh. Dudi tac dong
cla tai trong cong trinh va cac yéu té khac nhu nhiét do, 6 &m,..
suc chiu tai clia bé téng sé bj suy gidm. Hién nay, nghién cltu qua
trinh suy giam suic chiu tai va dan dén su pha hay vat liéu bé téng
& trong phong thi nghiém chi yéu bang phuong phap truyén
théng d6 la thi nghiém pha huy trén cac may nén don truc. Trong
nhiing nam gan day, xu thé ap dung cac phuong phéap kiém tra
khéng phé hay dang dugc phat trién manh mé. Trong nhém cac
phuong phap thi nghiém khéng pha hay, phuong phép siéu am
két hop suing bat nay ngay cang dugc st dung rong rai.

Trén thé gidi da cé nhiing nghién ctu vé cudng dé chiu nén
cla bé tong nhu: danh gia bé tong bi hu hong do chay: Phan tich
th& nghiém dya trén cac phuong phap pha hiy va khong pha huy
[1]. Th& nghiém pha hay va khong pha hay két cau bé téng [2]. So
sanh cudng d6 nén cla bé téng loai M30 véi cac quy trinh pha hay
va khéng pha hay bang cach sir dung ky thuat xd ly hinh anh ky
thuat s6 [3]. Chan doan két cau cla céac toa nha BTCT hién tai: Vai
tro cla cac thir nghiém khéng pha hdy trong trudng hop cudng dé
bé tong thap [4].

G Viet Nam da c6 nhiing nghién ctiu vé bé tdng nhu: ndm
2022, tac gia Lé Van Manh “Nghién ctu xac dinh cudng do chiu
nén hién trudng clia bé tong tudng chan theo tiéu chuin EN
13791:2020"[5]. Nam 2022, tac gia Lé Thi Thanh Tam va cong su “
Nghién ctiu dy doan cudng do chiu nén clia bé téng bét hoat tinh
bang cac phuong phap khéng phé hay”[6]. Tuy nhién van chua c6
nghién ciu dé danh gia tuong quan giltla cac phuang phap thi
nghiém khi danh gia cuéng dé chiu nén cla bé tong.

Trong bai bdo nay, cac tac gia s dung phuong phap pha huy va
phuong phéap khéng pha huy trén cac cau kién dam, san va tir d6 danh
gia két qua nghién ctu nhau.

2.NOI DUNG

2.1. Mau thi nghiém [7]

Duc mot cau kién dam bé tong cot thép cap dé bén B10 co
kich thudc: 150x200x1000mm va 2 t6 mau lap phuong (6 vién
mau) tir hén hgp bé téng dam. Buc mot cdu kién san bé téng c6t
thép cap do bén B7,5 c6 kich thudc: 500x1000x100mm va 2 té
mau lap phuong (6 vién mau) tir hdn hgp bé téng san. Bé tong su
dung trong thi nghiém gém cac thanh phan sau: xi mang Ha Tién
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PCB40, cat tu nhién, da 1x2cm. St dung cét thép @10 va D6, thép
Mién Nam, thép c6 thém chdy déo tuong duong nhom thép

CB300-V, CB240-T theo TCVN 5574:2018 [8]
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Hinh 2. Cau tao san thi nghiém

Bao dudng mau thi nghiém (TCVN8828:2011) [9]: mau sau khi
d6 phai dugc bdo dudng thudng xuyén va lién tuc. Cac cau kién va
mau lap phuong dugc dit trong mai che, khong tiép xuc véi anh
nang va mua.

2.2. Tién hanh thi nghiém

2.2.1. Phuong phdp phd hiay

a) Khoan méu tru (TCVN12252:2020) [10]

Budc 1. C6 dinh may khoan |dy mau bé tong

- Dung may khoan bé téng, khoan tao 16 trén mau thi nghiém
dé bat tat ké sit cd dinh may khoan |1dy mau bé téng.

- Qua trinh ¢6 dinh may khoan 1dy mau bé tong phai dam bao
ch3c chdn, may khéng dich chuyén trong qua trinh khoan.

Budc 2. Khoan lay mau bé téng

- Gan day dan nudc vao van tiép nudc co trén dong co khoan.

- Kiém tra nguén dién, day dién va 8 cdm dam bao két ndi tot.

- Bat cdng tdc ngudn va tién hanh khoan & nhiing vi tri da danh
dau sén. Khi thao tac khoan khéng dugc ép qua muc dé dan dén
chay dong co, v6i chu ky khoan sau khodng 5cm thi rat nhe mii
khoan lén dé loai bé mat khoan réi lai tiép tuc khoan.

Budc 3. Cét tia mau bé téng, lam phéng hai mat mau khoan

- Sau khi khoan I8y cac mau bé téng ta ti€n hanh cat tia hai dau
mau khoan bang may cit bé tong.

- Sau d6 dung keo khoan cdy Sikadur 731 béi vao hai dau mau
khoan d@é tao d6 phang cho hai ti€p xtc v6i may nén

Budc 4. Tién hanh nén mau khoan

- Trudc khi nén can do kich thudc mau khoan: dudng kinh,
chiéu cao mau

- Kiém tra danh dau cac mau khoan cé cé6t thép, xac dinh
khoédng cach tur tam c6t thép dén mat gan nhat ctia mau khoan.

- Tién hanh dat mau vao may nén va nén mau
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Maximum load: 41

Maximum strength

Hinh 3. Qué trinh nén mau khoan va két qua

b) Nén mdu ldp phuong (TCYN3118:2022)[11]

- D3t cac vién mau vao may nén theo tiing t6 mau va ti€n hanh
nén.

Hinh 4. Quy trinh nén mau bé tong

- Sau khi nén trén man hinh may thé hién luc pha hoai va
cudng dé cha mau.

2.2.2. Phuong phdp khéng phd hiy

a) PP Siéu am (TCVN13537:2022) [12]

Buéc 1. Do, kiém tra lai kich thudc mau.

- Tién hanh do 4 vi tri khac nhau & san, chiéu day lan luot & 4 vi
tri la: 100mm, 99mm, 107mm, 100mm.

- Tién hanh do bé rong mau dam thi nghiém & 3 vi tri c6 kich
thudc lan luot 1a: 155mm, 164mm, 155mm.

Buégc 2. Chuan bi may siéu am.

- Gan hai dau do vao may siéu am sau d6 ma& may lén va diéu
chinh chiéu dai L theo kich thuéc da do trudc do.

Budc 3. Tién hanh do siéu am.

- Tién hanh siéu &m 12 vij tri 8 mau san va 4 diém & mau dam
theo trinh tu sau:

- Thoa déu mét I6p gel vao hai mat ctia dau do

- Dat hai dau do vao hai mat ctia mau thi nghiém tai vi tri can
do, bé mdt mau thi nghiém phai phang, khéng 16i I6m va dam bao
hai dau do khong léch véi nhzilyﬁ.I

Hinh 5. Mdy siéu am bé tong TICO

b) Sting bdt ndy (TCVN 9334:2012) [13]

Budc 1. Binh vi cac di€ém xac dinh cudng do bé téng, Xac dinh
cac vij tri sao cho trung véi nhiing vi tri siéu am trudc do.

Budc 2. Chuan bij siing bat nay

Budc 3. Tién hanh do

- Ldy sung bat ndy bé téng ra va nhe nhang dat dau piston vao
mot bé mat du cing réi nhdn piston vao trong, khi do piston sé
dugc gidi phong khai chét gilt va ddy ra, sau d6 nha piston ra mét
cach tutu

- Doc va ghi lai tri s6 (n) trén sing.

- Tiép tuc do cac vi tri tiép theo.

b FET

Hinh 6. Sting b3t ndy

2.3. K&t qua thi nghiém

2.3.1. Phuong phdp khéng phd hiy

Két qua tinh toan cudng do chiu nén bang phuang phap sing
bat nay két hgp véi siéu am:

. 2 sAl A . 2 x Ro Ri
Ki hiéu cdukién | Thirty diém Két qua siéu am Két qua do bang MPa MPa
kiém tra kiém tra Ii ti vi n;
mm us m/s vach

1 100 28,7 3490 23 9,48 8,34

2 100 28,2 3550 21 9,10 8,01

3 100 29,2 3420 25 9,64 8,48

San thi nghiém 4 100 27,9 3580 20 9,02 7,94
j 5 100 293 3410 22 7,64 6,72

6 100 28,8 3470 22 8,48 7,46

7 100 29,2 3420 24 8,88 7,81

8 100 29,9 3340 26 8,76 7,71
1 158 43,4 3640 27 13,92 13,10
D&m thi nghiém 2 158 44,6 3540 28 12,50 11,77
’ 3 158 44,5 3550 29 13,00 12,24
4 158 43,5 3630 27 13,74 12,93
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Cudng d6 chiu nén trung binh bang phuong phép sing bat ndy két hgp vai siéu am:

Tén ciu kién Rw (MPa)
San thi nghiém 7,81
Dam thi nghiém 12,51
2.3.2. Phuong phdp phd hiy
K&t qua tinh toan cudng dé chiu nén bang phuong phap khoan lay mau:
. I Thoéng s6 c6t
Kich thuc mau thép trong ” Cudng Cudng d6 mau khoan
khoan x Dién . .
mau khoan Phuong s Luc pha do
KH tich chiu . x
T x Pudn i khoan uc hoai mau HS -
mau . Chiéu mau - khoan | Tylé Hs cot
g kinh a0 h du a h/d phuaong thé Rhi
dmk e khoan P
mm mm mm mm mm? N N/mm? N/mm?
S1 68 86 6 21 SS 3629,84 29860 8,23 1,3 2,3 1,032 8,61
2 S2 68 87 6 22 SS 3629,84 31690 8,73 1,3 23 1,033 9,14
3 S3 67,5 90,5 SS 3576,66 29137 8,15 1,3 2,3 1,000 8,26
4 D1 67,5 126 6 26,5 VG 3576,66 36610 10,24 1,9 2,5 1,028 12,98
5 D2 68 121 6 32 VG 3629,84 32933 9,07 1,8 2,5 1,035 11,42
6 D3 67,5 122,5 VG 3576,66 41053 11,48 1,8 2,5 1,000 13,96
Danh gia cudng dé bé tdng qua phuong phap khoan lay mau:
Danh gia két qua thi nghiém San Dam
Cudng d6 mau khoan trung binh Rit 8,67 N/mm? 12,79 N/mm?
Rmin 8,26 N/mm? 11,42 N/mm?
Ryc = M(1-1,64v)
Vé6iv=0,135
Thiét ké san B7,5; Dam B10 Ryc 9,63 N/mm? 12,84 N/mm?
0,9Ryc 8,67 N/mm? 11,56 N/mm?
0,75Ryc 7,22 N/mm? 9,63 N/mm?
Két luan Dat Dat

K&t qua tinh toan cudng dé chiu nén bang phuong phap nén mau lap phuang:

Tencdu | —. . | Kihiéu .| Cuongdo Kiém tra Cugng dotrung | Cudng do trung binh
kien T6 mau mau Luc pha hoai mau <15% binh t6 mau clia cau kién thi nghiém
; MPa MPa MPa
1 208 9,25 Mau TB
S1 2 195 8,7 5,9% Thoa 9,11
San thi 3 211 9,39 1,5%
8,91
nghiém 1 216 9,61 9,8%
S2 2 197 8,75 Mau TB Thoa 8,7
3 174 7,74 11,5%
1 234 10,41 2,1%
D1 = Théa 10,00
D&M thi 2 230 1.2 Mau T8
- 3 212 9,4 7,8% 10,44
nghiém D2 1 255 11,3 5,2% Thoa 10,88
2 238 10,6 1,3%
3 242 10,74 Méau TB
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3.NHAN XET
K&t qua tinh toan cudng doé bé tdng qua cac phuong phap:
Biéu db6 cuding dé chiu nén trung binh:
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10.44
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® Bit nay-Siéu 4am ™ Khoan mau
Hinh 7. Biéu d6 cutng do chiu nén trung binh
Biéu db so sdnh cudng chiu nén trung binh:
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Hinh 8. Biéu d so sanh cutng chiu nén

Dua vao cac biéu d6 hinh 7; hinh 8, nhan thay:

1. Phuong phap khoan mau try c6: cudng d6 R=8,67 MPa vGi
mau san thi nghiém; R=12,79 MPa v&i mau dam thi nghiém. Dat ti
I& 100% so vai cudng do bé tong thiét ké so b ban dau.

Phuong phéap nén mau lap phuong cé: cudng dé R=8,91 MPa
vGi mau san thi nghiém. Pat ti 1& 102,77% so véi cudng do bé téng
thiét ké so bo ban dau; R=10,44 MPa vSi mau dam thi nghiém. bat
ti 1& 81,62%% so véi cudng do bé tong thiét ké so bd ban dau.

DaGi véi phuong phap sting bat ndy két hgp siéu am co: cudng
dé R=7,81 MPa vGi mau san thi nghiém; R=12,51 MPa vGi mau dam
thi nghiém. Pat ti lé dudi 100% so véi cuong do6 bé tong thiét ké so
b6 ban dau.

Qua cac két qua trén nhan thay: Xac dinh cudng dé chiu nén
cla bé tong bang phuong phap khoan mau tru (Idy mau hién
trudng) la phuang phdp chinh xac hon cac phuong phdp khac, do
mau nén thi nghiém dugc I8y ti chinh cdu kién can kiém tra nén
phuong phap nay sé cho két qua chinh xac nhat.

2. Cac phuong phap danh gia cudng do chiu nén bé tong dat
két qua: tir 81,62% dén 100% so vdi thiét ké cudng do ban dau vai

100
81.62

Nén mau
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mau dam thi nghiém va tir 90,08% dén 102,77% so vdGi thiét ké
cudng do ban dau v6i mau san thi nghiém. Tir d6 nhan thay ca ba
phuong phdp danh gid cudng do bé tong sé khéng cé su chénh
léch qua lén.

Nhdn xét chung: Khi s&t dung phuong phap pha hay (nén mau
lap phuong & san thi nghiém va khoan mau tru & dam thi nghiém)
sé cho két qua chinh xac han so véi phuong phap khong pha hay
(suing bat ndy két hgp vdi siéu am).

4, KET LUAN

Bai bdo da trinh bay két qua va mét s6 nhan xét sau khi so sanh
cac két qua thi nghiém. Cac di liéu thi nghiém dé danh gia cudng
d6 chiu nén khi st dung hai phuong phap trén da dugc thao luan
trong bai bao nay. Két qua thuc nghiém cing da chi ra phuong
phdp phé hdy sé chinh xac hon so véi phuong phép khong pha
hay. Vi vay khi danh gia cudng do chiu nén bé tong trong két cau
dam chiu udn bé téng c6t thép khuyén cao nén st dung phuong
phap pha huy.
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