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TOM TAT

Trong xay dung céng trinh mé hdm 16 can st dung bé téng dé chéng gitr, dé kiém tra duoc cuong
d6 méu bé téng, ngay nay bua béat ndy da duoc (g dung ngay cang nhiéu. Tuy nhién, tai mét s6 céng
trinh str dung bua bat ndy dé kiém tra va danh gia cuong dé bé téng thi cho két qua chwa turong déng
v6i két qué thi nghiém bang may nén. Do vay, can nghién ctru dé xuét hé sé hiéu chinh dé cuong dé
bé téng ctia phwrong phap nay tuong dong véi phurong phép nén méu. Hé sé ke’ duoc xay dung trén
co s& thi nghiém moét sé long hiktu han cac mau bé tdng M200 duorc thiét ké, str dung cho cac duong
16 thudc dw &n giéng dimg Céng ty than Mao Khé. Théng qua céc trinh tw nghién ctwu téc gid da xay
dung, phén tich hé sé hiéu chinh ke’ ddm bao tinh khoa hoc va phu hop thuc tién, dong thoi dé xuét
(rng dung vao viéc kiém tra, danh gia cuong do cho cac mau bé téng M200 tai dw én giéng dirng Céng

ty than Mao Khé va kién nghi duoc nghién ctru mé réng chuyén sau dé (g dung réng réi hon.

T khoéa: Bua bat ndy, cuong dé bé téng, duong 16, hé s hiéu chinh, giéng dimng.

1. DAT VAN BE

Trong xay dwng cac cong trinh mé ham 10,
dac biét 1a cac dwong 10 giéng dirng, bé tong
déng vai trd quan trong trong viéc gia ¢, chéng
gitr va dadm bao an toan. Viéc kiém soat va danh
gia nhanh cuwdng dé bé tong tai hién trwong la
yéu ciu cap thiét nham phat hién sém cac khuyét
tat, giam thiéu rai ro. Hién nay, phwong phap
dung bua bat ndy (Rebound Hammer) dang dwoc
ap dung phd bién do tinh don gian, nhanh chéng,
khéng pha hay, tuy nhién van ton tai sai léch nhat
dinh so v&i phwong phap thi nghiém mau truyén
thdng |a st dung may nén mau. Bai bao nay tap
trung nghién ctru, so sanh va phan tich sy sai
khéac gitra hai phwong phéap trén co sé thuc tién
cho mét sé duwong 16 db vé chdng bé tong tai chd
thudc dy an giéng dirng ctia Céng ty than Mao
Khé tr d6 dwa ra hé sb diéu chinh dé két qua thi
nghiém dwoc sat thiee hon.
2. PHUONG PHAP NGHIEN CUU

2.1. Bua bat ndy va lgi ich khi sir dung trong
thi nghiém cwéng do bé tong

Bua bat ndy con dwoc goi la bua Thuy ST, bla
Schmidt hay bua thir bé tong. Bay la cong cu da
nang dé danh gia chat lwong ctia bé téng da dong
ran[1].

Bua bat ndy lam viéc theo nguyén Iy hap thu
dan héi, cu thé 1a do d6 cirng cla bé téng dua
trén do nay ctia mot khdi 16 xo dwoc phong ra dé
va cham vao bé mat bé tong. Khi bua dwoc 4n
vao bé mat, 16 xo sé dwoc nén lai va sau doé tw
doéng nha ra, lam cho pit-téng va khdi bua va dap
vao bé tong. Do dan hdi clia bé téng sé hép thu
mot phan nang lwong, do d6 khéi bua sé bat lai
mét khodng cach nhat dinh trén mot thang do,
cho phép wéc tinh cwong do nén clia bé tong.

Hinh 1. Hinh anh kiém tra bé tong bang
bua bat nay

S dung bua bat ndy dem lai nhiéu wu diém
do la: MAu thi nghiém khéng bi pha huy, néu sir
dung tai hién trwdng thi thi nghiém khong gay
anh huwéng dén két ciu; st dung don gian; cho
két qua nhanh chéng va twong dbi chinh xac.

Bua bat ndy dwgc str dung trong pham vi kha
rong rai tr cac két ciu bé téng cla codng trinh
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dwong xa, cau cbng, nha clra cho dén céac cong
trinh ham 16.

2.1. Xac dinh hé sé hiéu chinh (kc) cwérng do
bé tong khi str dung bua bat nay.

Trong qua trinh thi cdng cac cong trinh tai dw
an giéng dirng ctia Cong ty than Mao khé, do mét
s6 dac th vé didu kien ky thuat thi cong, didu kién
moi trwéng dm wét cia mé Ham 16, bé tong dwoc
trén tai chd bang tram trén mini va vat liéu ché tao
mau bé téng nhw d& dam co kich thwdc nhé (1-
2cm) dé thuan loi cho céng tac bom bé téng, dan
dén két qua danh gia cuwdng dd clia mau bé téng
théng qua phwong phap thi nghiém bang bua bat
ndy va phwong phap thi nghiém nén mau thuwéng
cho két qua khéng déng nhat. Diéu nay ciing gay
nén mot sb bat ddng cho viéc két luan vé cuong
dd mau bé téng khi str dung bua bat nay. Do vay
can thiét d& xuat hé sb hiéu chinh (kc) dé quy ddi
vé gia tri cwdng d6 chuan cho mau bé téng.

Hé sé hiéu chinh duwoc dinh nghia theo céng
thtrc duwi day:

Ro
ke=22 (1)

Trong d6: Ro- Cwdng dd mau bé téng khi thi
nghiém bang bua bat nay [2]; Rn- Cuéng d6 mau
bé téng khi nén pha huy mau.

Théng qua hé sb ‘kc’ cé thé quy déi cueng do
cla mau bé tdng dwoc thi nghiém tai hién trudng
vé cudng dd cueng do twong dwong clia mau bé
téng khi thi nghiém nén pha huy mau. Te» doé coé
thé dua ra dwoc két luan mau bé téng dat hay
khong dat cung do thiét ké theo cong thirc:

Rtk < kc.Ro )

Trong dé: Rtk - Cwdng do thiét ké clia mau
bé tong. kc — Hé sb hiéu chinh cwdng dé6. Ro-
Cudng dd mau bé téng khi thi nghiém bang bua
bat nay;

Quy trinh xac dinh hé sbé ‘kc’ nhu sau:

Bwdc 1- Thiét ké Mac bé tong theo thanh
phan cép phéi [3]

Budc 2- Buc mau bé tdng theo kich thudc
tiéu chuan, mau lap phwong (150x150x150)mm
[4]

Buwdc 3- Bdo dudng bé tong theo didu kién
tiéu chuan [4]

Buwdc 4- Thi nghiém cwdng dd cla mau bé
tong theo 2 phwong phap (trwdc tién str dung bua
bat nay [2], sau d6 nén mau [5]) & ngay tudi thir
3, tinh hé sb ‘kc’ theo cong thire sb (1)

Buwdc 5- Thi nghiém cwdng dd cla mau bé
tong theo 2 phwong phap (trwdc tién str dung bua
bat nay [2], sau d6 nén mau [5]) & ngay tudi thir
7, tinh hé sé ‘kc’ theo cong thire s6 (1)

Buwdc 6- Thi nghiém cwdng dd cla mau bé
tong theo 2 phwong phap (trwdc tién str dung bua
bat nay [2], sau d6 nén mau [5]) & ngay tudi thir
14, tinh hé sb k¢’ theo cong thire sb (1)

Buwdc 7- Thi nghiém cwdng dd cla mau bé
tong theo 2 phwong phap (trwdc tién str dung bua
bat nay [2], sau d6 nén mau [5]) & ngay tudi thir
28, tinh hé sb ‘kc’ theo cdng thirc sb (1)

Bwdc 8: Lap bang thdng ké dé tinh gia tri
trung binh clia ‘kc’ theo cac ngay tudi khac nhau
clia mau bé tong.
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Hinh 3. Thir cwong dd mau bé téng bang
bua bat nay

Hinh 4. Nén mau bé tong bing may nén
mau
3. KET QUA VA THAO LUAN
3.1 Két qua
Thanh phan cép phdi bé tong M200 danh cho

mot s6 dwong 16 thude duw an Giéng ding cla
Céng ty than Mao Khé nhw 16 van tai san ga murc-
230, ham ché thu mire -230 va moét sé dudng 10
khac nhu sau:
Bang 1: Thanh phan cap phéi vat liéu ché tao

bé tdng M200 ap dung trong thuc té

TT | Thanh phan vat liéu Khéi lvong
(1m3) bé tong (kg)
1 Xi mang Hoang thach 280
PCB40
2 badam 1-2 1075
3 Cat bé tong 856
4 Nuéc 172

2 | T3-2 85,6 74,5 0,870
3 | T3-3 83,2 75,1 0,903
4 | T3-4 84,2 75,3 0,894
5 | T35 84,1 76,1 0,905
6 | T3-6 83,8 74,3 0,887
7 | T3-7 83,3 74,5 0,894
8 | T3-8 84,5 75,8 0,897
9 | T3-9 84,1 75,2 0,894
Trung binh 84,5 74,7 0,884

Bang 3: Két qua tinh ‘kc’ ctiia mau bé téng
M200 ngay tudi 07.

é Rn Ro

m r-:g:l (KG/cm?) | (KG/cm?) ke

1 T7-1 154,6 143,8 0,930
2 T7-2 155,4 142,2 0,915
3 T7-3 153,2 143,0 0,933
4 T7-4 154,4 142,1 0,920
5 T7-5 154,5 142,4 0,922
6 T7-6 153,7 1427 0,928
7 T7-7 153,9 143,3 0,931
8 T7-8 154,2 143,2 0,929
9 T7-9 155,1 141,8 0,914

Trung binh 154,4 143,0 0,926

Sau qua trinh ddc mau va dwdng hd mau
trong diéu kién tiéu chuan & cac ngay tudi 3 ngay,
7 ngay, 14 ngay va 28 ngay, sau do thi nghiém
bang cwdng d6 bang ca hai phwong phap dé la
str dung bua bat ndy st dung may nén mau cho
ra két qua nhw sau:

Bang 2: Két qua tinh ‘kc’ cia mau bé tong
M200 ngay tudi 03.

Bang 4: Két qua tinh ‘kc’ cia mau bé tong
M200 ngay tudi 14.

& Rn Ro
TT| TéN ke
mau | (KG/cm?) | (KG/cm?)
1 T3-1 84,7 74,4 0,878

é Rn Ro

T r-r'-\g: (KG/cm?) | (KG/cm?) ke

1 | T14-1 191,6 183,1 0,956
2 | T14-2 192,5 184,2 0,957
3 | T14-3 195,4 185,2 0,948
4 | T14-4 194,3 184,0 0,947
5 | T14-5 191,4 182,4 0,953
6 | T14-6 194,0 183,8 0,947
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7 | T14-7 195,2 185,3 0,949
8 | T14-8 194,2 183,2 0,943
9 | T14-9 192,8 181,8 0,943
Trung binh 193,2 184,2 0,953

Bang 5: Két qua tinh ‘kc’ ctia mau bé tong
M200 ngay tudi 28.

T T(En Rn Ro ke
T | mau | (KG/cm?) | (KG/cm?)

1| T28-1 216,5 209,2 0,966
2 | T28-2 218,2 210,4 0,964
3 | T28-3 215,8 210,0 0,973
4 | T28-4 216,4 2111 0,976
5| T28-5 217,2 212,3 0,977
6 | T28-6 216,8 210,7 0,972
7 | T28-7 214.,8 207,5 0,966
8 | T28-8 218,2 211,2 0,968
9 | T28-9 2174 210,8 0,970
Trung binh 216,8 209,9 0,968

Téng hop su bién thién ctia hé sb hiéu chinh
‘kc’ cla bé tdng & mbi ngay tudi khac nhau thé
hién dwdi dang biéu d& nhu sau:

A
0,980
0970 | ke
0,960
0,950
0,940
0,930
0,920
0,910
0,900
0,890
0,880

ke = 0,0382In(t) + 0,8467

t (ngay)

0,870

0 10 20 3

Hinh 5. Biéu d6 quan hé giira hé s6 kc va
ngay tudi cia mau bé tong (t)
Tw biéu db cé thé xac dinh dwoc méi quan hé
gitra kc va ngay tudi bé téng théong qua biéu thire
gan ding nhuw sau:

kc = 0,0382In(t) + 0,8467  (3)

3.2 Thao luan

Théng qua dé thi (Hinh 5) va céng thirc (3) c6
thé thay hé sb kc dong bién véi ngay tudi cua (t)
clia mau bé téng, diéu nay cling déng nghia véi
viéc kc ddng bién véi cuwng d6 cla bé tong va
gia tri trong gidi han 0< kc<1. Diéu nay hoan toan
phu hop véi diéu kién thuwe t&, do bua bat ndy 1am
viéc trén nguyén ly hap thu dan hoi, cwdng do
mau chi dwoc xac dinh t cac diém cu thé trén
mat mau, khéng danh gia dwoc toan thé bé mat
ctia mau, do vy ma mau co6 do cirng bé mat cang
I&n thi dd chinh xac cang cao, nghia la hé sb ‘kc’
cang tién gan téi 1.

Viéc trng dung hé sb ‘kc’ cé thé xac dinh dwoc
cwéong d6 mau bé tdng & ngay tudi bat ky bang
sung bat ndy ma khéng can dén may nén mau va
tai cac ngay tudi ctia mau theo tiéu chuan cb dinh
la 3,7,14 va 28 ngay, rat thuan tién cho cbng tac
kiém tra giam sat tai hién trwong.

Két quéd nghién clru nay da xay dwng hé sb
‘kc’ trén co s& thi nghiém moét sb lwong hiru han
mau bé téng M200, dé db bé tdng cho cac duwong
16 thudc dw an giéng dirng ctia Céng ty than Mao
Khé. D& mé rong ap dung cho nhiéu dw an khac
can tiép tuc nghién ctvu véi cac mau bé tong khac
nhw Bé tdng mac 150, 250, 300.... thdm chi la
cac mau bé téng phun st dung trong nhiéu
duwdng 16 khac nhau.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Théng qua nghién clru hoan toan cé thé ap
dung hé sb hiéu chinh cwdng dd bé téng “kc” vao
thwc t& dé xac dinh cuwong d6 cac mau bé tong
trong pham vi du an giéng ding tai Cong ty than
Mao Khé. Viéc ap dung két qua nghién ctru nay
vao thuc té sé& dem lai nhiéu thuan loi cho cong
tac kiém tra giam sat chat lwong nhw cho két qua
nhanh chéng, thuan tién va kiém tra dwoc & bat
ky ngay tudi ndo cla bé tong ma khéng can st
dung dén may nén mau, khéng can pha huy mau
nén. Diéu nay giup gidm dang ké& chi phi thi
nghiém, thuan loi cho cong tac kiém tra giam sat
tai hién trwong.

4.2. Kién nghi

Hé sb hiéu chinh cwéng d6 bé téng ‘ke’ trong

nghién ctru nay chi nén ap dung tai cac dwong lo
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chéng gitr bang bé tdng M200 tai dw an giéng  dung can nghién ctru sdu hon véi cac loai bé tong
dirng Cong ty than Mao Khé. D& m& rong 'ng  ¢6 Méac khac nhau va & nhiéu dy an khac nhau.
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ABSTRACT:

In underground mining construction, concrete is widely used for structural support. The rebound
hammer method has recently been applied more frequently to assess in-situ concrete strength;
however, its results often differ from those obtained by standard compression testing. This study aims
to establish a correction factor to align rebound hammer results with compressive strength values.
Experimental investigations were carried out on a limited number of M200 concrete specimens
designed for roadways in the vertical shaft project of Mao Khe Coal Company. Based on systematic
analysis, a correction factor “kc” was developed, ensuring both scientific reliability and practical
relevance. The proposed factor is recommended for application in evaluating the compressive strength
of M200 concrete used in the Mao Khe vertical shaft project, with suggestions for further research to
enable broader application.
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