NGHIEN CUU XAC PINH NHANH CUONG PO BETONG

BANG THIET BI PO KHONG PHA HOAI
Th.s - Nguyén Quang Phii - B6 mon Vit liéu Xdy dung - PHTL
Th.s - Do Viét Thang - T T Két cdu CT - Vién Khoa hoc Thiiy loi

Tom tat:

Kiém tra chat lugng bé tong trong qud trinh thi cong bé tong va danh gid nghiém thu
truGe khi dua vao st dung khai thac 1a mot trong nhitng khau quan trong dam bao chat luong
cuia cong trinh. Vi thé phuong phap kiém tra ciAn phan 4nh ngay cang st vdi chat lugng thuc
clia bé tong cong trinh. Do vay viéc quan ly kiém tra chat luong bé tong 1a mot cong viéc hét
stc quan trong, né khong nhitng gép phan ddm bao nang cao tudi tho ctia cong trinh ma con
thic ddy cho viéc thi cong cong trinh ding tién do, ddp tng céc tiéu chi vé k§ thuat va kinh té.

Thuc t€ c6 2 phuong phép co ban xac dinh cuong do bé tong (phuong phap pha hoai va
phuong phap khong pha hoai). Tuy nhién phuong phap pha hoai rit phuc tap trong qua trinh
ldy mau va lam anh hudng dén két cau cong trinh; con phuong phdp khong pha hoai méi chi
st dung phuong phap két hop giita xung siéu am va stng bat nay, vi th€ két qua c6 do chinh
xac chua cao va doi khi 1am cham tié€n do thi cong bé tong.

Tir nhitng van dé néu trén, bai bdo dua ra nhitng nghién ctu budc dau vé phuong phap
xac dinh nhanh cuong do bé tong bang céc thiét bi khong pha hoai

I- MUC TIEU NGHIEN CUU :

+ Trén co s& khoa hoc tim ra cac quan hé doc 1ap gitta cuong do chiu nén cua bé tong
vGi van toc xung siéu am R, = f(v); gitta cuong do chiu nén cta bé tong véi gia tri vach sing
bat ndy R, = f(n) dé x4c dinh nhanh cudng do chiu nén cho cdc mdc bé tong M150, M200 va
M300 bang thiét bi do khong phd hoai theo 1y thuyét phuong phdp binh phuong nho nhat tix
cac so liéu do dugc cua cac cong trinh thuc t&€ va so liéu thi nghiém trong phong.

+ XU 1y s6 liéu thuc t&€ do dugc trén cdc cong trinh va s6 liéu thi nghiém bang phan
mém MATLAB 7.0.

II- XAC PINH QUAN HE R = f(n), R = f(v) VA CONG THUC THUC NGHIEM:
2.1.CO SO LY THUYET CUA PHUONG PHAP BINH PHUONG NHO NHAT :
2.1.1.Su xap xi trung binh binh phuong :

Vén dé tim gia tri ciia ham s6 cho bang bang tai mot gia tri ctia doi s6 khong c6 trong
bang da dugc gidi quyét bang da thitc ndi suy, cu thé thay ham f(x) bdi da thiic noi suy P(x).
Mot céch téng quat 1a c6 thé thay thé ham f(x) bdi ham g(x) khdc, sao cho g(x) dé tinh hon.
Cach thay th€ f(x) boi g(x) dugc coi 1a xap xi ham f(x). Nhung véi cach xap xi d6 ro rang
khong phu hgp, hay néi khac di 1a chua that t6t d6i v6i cac ham s6 f(x) 1a nhitng ham tuin
hoan. Trong truong hop nay nguoi ta thuong xap xi ham tuan hoan f(x) bdi da thic lugng
giac. Hon nita, khi xay dung da thiic noi suy P(x), da doi hoi y; = f(x;) = P(x;) tai cic moc noi
suy x;. Diéu nay ciing khé thuc hién boi vi trong thuc té€ cdc gid tri y; chi tinh duoc gan ding
ma thoi. Khi d6 nguoi ta thudng xay dung ham s6 xdp xi theo nguyén tic sau. Chon P(x)
thuoc mot 16p ham nao dé sao cho don gian hon f(x), c6 nghia la P(x) s€ phu thudc vao mot
s6 tham s6 theo mot cach nao d6. Ching han chon P(x) thudc 16p cic da thuc bac 3, thi P(x)
c6 dang :

P(x)=a+bxx+cxx>+dxx’



RG rang P phu thudc vao 4 tham s6 a, b, ¢, d mot cach tuyén tinh. Sau dé ta xac dinh céc
tham s6 clia P(x) sao cho sai s6 trung binh binh phuong :

A =J%xi[f<xi)—1)<xi)]2

12 nhé nhat ( & day x;, i=1,...,n la nhitng diém tai d6 ta da biét f(x;), du chi 12 gan ding).
Phuong phap xap xi ham nhu vay goi la phuong phap binh phuong nhd nhét.
2.1.2. Lua chon cong thic thuc nghiém :

Gia su c6 hai dai lugng x va y ¢6 quan hé ham s6 v6i nhau, hdy tim quan hé ham s6
d6. Muon vay, ta lam mot loat thi nghiém; sau khi quan sat, do dac, tinh toan ta thu dugc
bang két qua sau :

X X, X, X et X,

y Yo Yi ) I OO PPN Y

Tir d6 hdy tim hé thitc ctia ham s6 y = f(x) cu thé. C4ch tim nhu vay goi 1 1ap cong thic
thuc nghiém. N6i chung khong ¢6 hy vong tim ra ham f(x) ding hoan toan, nén chi ¢6 thé tim
dugc ham xdp xi v6i ham s6 f(x) ma thoi. Ngay viéc tim ham xap xi nay ciing khong phai 1a
don gian, nén nguoi ta thudng gia thiét ring dang ham x4p xi nay 1a da biét, chang han 1a mot
trong c4c dang sau :

l. y=a+bxx 4. y=a+bxcosx+cxsinx
2. y=a+bxx+cxx’ 5. y=axe™
3. y=a+bxx+cxx’ +dxx’ 6.y=axx’

roi tim ra céc tham so a, b, ¢, d. Cac tham s6 d6 s& dugc xdc dinh bang phuong phéap binh
phuong nho nhat.

Muon 1am cho sai s6 trung binh binh phuong A nhd nhét thi chi can lam cho dai luong
S nho nhat 1a du.

5=/~ P(x) (2-1)

2.2.XAC PINH HAM SO CUA QUAN HE R = f(n) VAR = f(v) :
2.2.1.Xac dinh phuong trinh quan hé R = f(n) :
Néu khodng dao dong cudong do betong X, - Ximin < 200 daN/cm?, phuong trinh quan
hé R = f(n) ¢6 dang tuyén tinh :
R=a,+a xn (2-2)
Néu khodng dao dong cudng do Xy - Ximin > 200 daN/cm?, phuong trinh quan hé R =
f(n) c6 dang ham mii :
R=b, xe"" (2-3)

Cac hé s6 a,, a,, b,, b, xac dinh theo cong thiic :

a, = R- a, xn (2-4)
> (n, =m)x (R, ~R)

a, == - (2-5)
Z(ni _n)z




ZN:(ni —n)x(InR, —InR)

bl = N _
Z(”i _n)2

(2-6)
b — eln R—by.n (2_7)

o

Gi4 tri cudng do trung binh clia bétong R va gid tri bat ndy trung binh n dé xdc dinh
cac hé so trén 14y theo cong thic :

M-
=

R= % (2-8)
N
_ an_
n= —i:}v (2-9)
N
) ZlnRi
InR = ZZIT (2-10)

Trong do6 :

R,, n; - Céc gia tri tuong ting v6i cudng do bétong va gid tri bat ndy clia mAu thi i.

N - S6 mau duoc str dung dé xay dung biéu do.
* Ddnh gid sai so cua quan hé R ~ n :

+ Sai sO clia quan hé R ~ n dugc danh gid bang dai lugng do léch binh phuong trung
binh S;, theo cong thic :

@2-11)

trong do :

R, va R, - cudng do trung binh cuia bétong trong t6 mau thit i, dugc x4c dinh trén may
nén va bang sting thur.

N - s6 t6 miu duoc thir dé xay dung biéu d6 quan hé R ~ n.

+ Quan hé R ~ n phai ¢6 hé s6 hiéu dung F khong nho hon 2 va do 1éch binh phuong

trung binh S; khong vuot qua 12% cuong do trung binh Rn clia tat c& cdc mau duogc thir trén
mdy nén khi xay dung biéu d6 quan hé.

Gid tri Rnva F duoc tinh theo cong thic :

N _
ZRni
— i=1

(2-12)

F="2e (2-13)




. .

Z(Rni —Rn)’

St = (2-
N -1

14)

trong d6: S, - do léch binh phuong trung binh cua cudng do bétong khi nén N mau thi.

Néu F<2 hoac STT > 12%thi khong dugc phép danh gia cuong do va do dong nhat cta
Rn
bétong theo dudng chuin nay.
+ Biéu d6 quan hé R ~ n duoc xay dung sau khi da xir Iy loai bd cdc so liéu di thudng
ciaR van.
2.2.2.Xac dinh phuong trinh quan hé R =f(v) :

+Khi R, ™ —R ™ <2xR x(60—R,)/100 thi ding phuong trinh tuyén tinh :

R=a,+a xV (2-15)
+ Truong hop con lai thi dung phuong trinh dang phi tuyén ( ham s6 md ) :
R=b,xe"" (2-16)

Trong do6 :
Vv - van toc xung siéu am trong mau.
R - cuong do bétong x4c dinh theo phuong trinh.

R, - cudng do nén trung binh cua tit ca cdc t6 mau.
R,,;™ ; R,,™" - cudng do nén 16n nhat va nhd nhat cha cac t6 mau.
Cachésoa,, a,, b,, b;, duoc tinh nhu sau :

a, =R xa xV (2-17)
i (]e_m - Rmi) x (I}_ Vz)
= R (2-18)
> W-v)
i=1
i(l}—Vi)x(lnlin—mRmi)
b, =+ — (2-19)
> -v)?
i=1
b, = efﬁ}e_,,}b].l? (2-20)
Trong d6 :
_ Zn:Rmt
R, =1 (2-21)
n
DY
yo=il (2-22)



InR, =+-—— (2-23)

Trong do6 :

R, va V, - Cudng do va van téc xung siéu am ctia t6 mau thi i.

n - S6 t6 mau thi nghiém dé xay dung dudng chuén .
*Hiéu chinh dudng chuin dugc thuc hién bang cach loai bd t6 miu khong thod man diéu
kién.

i—m <2 (2-24)

(2-25)
Trong d6 :
R; - cudng do clia t6 mau thit i x4c dinh theo dudng chudn da xay dung.
@, ta <V (2-15)

R, = _ d6i véi phuong trinh
b, e (2-16)

*Sai s6 clia cudng do bétong duoc xdc dinh bang dudong chuin vira xay dung dugc tinh theo

cong thuc:
S. =48 +¢*xS,’ (2-26)
Trong do6 :

Sk - do léch binh phuong trung binh clia hé s6 chuyén déi K tir van toc xung theo
phuong phdap bé mat sang van téc xung theo phuong phdp xuyén am. Néu khong c6 hé s6
chuyén déi thi Sy = 0 con :

Rm - aO
- 2-15
g=|- R khi dung phuong trinh ( )
R, I (2-16)

o

Néu ;—C «100% > 12% thi khong dugc phép ding dudng chudn.

m

III- XAC PINH QUAN HE R = f(n), R = f(V) BANG THUC NGHIEM VA AP DUNG TINH
TOAN VOI CONG TRINH THUC TE:

3.1. CO SO THUAT TOAN CUA MATLAB CHO BAI TOAN TiM DUONG CONG PHU HOP NHAT :

Thuat todn cua phan mém MATLAB cho bai toan tim dudong cong phi hgp nhat 1a
phuong phap binh phuong sai phan nho nhat. Khai niém binh phuong sai phan nho nhat (least
squares, LQ) bao gébm nhiéu phuong phdp tim t6i uu khdc nhau nhung déu c6 chung mot muc
tieu : Tim t6i thi€u clia tong cdc gid tri sai s6 binh phuong. Vi LQ rét hay dugc sir dung dé
tim da thiic xap xi (tim dudng cong x4p xi), trong phAn mém MATLAB ta gap khdi niém
curve fitting nham vao tng dung nay.



Phuong phip LQ tuyén tinh khong kém theo diéu kién phu c6 thé duoc sir dung
dé gidi mot hé phuong trinh tuyén tinh thira (s6 phuong trinh 16n hon s 4n). Hé phuong trinh

Cxx=d (3-1)
hay :

Cxx—d=0 (3-2)
voi :

C e R™ (3-3)

d e R™ (3-4)

la mdt hé thira khi n > m va vi vay khong c¢6 nghiém. Vi (3-1 ) khong c6 nghiém chinh x4c
nén ta c6 thé coi (3-1) 12 van dé tim toi uu, v6i bai todn tim t6i thiéu duoc dién dat boi :

minC * x —d (3-5)
trong (3-5), ||j 12 chuén toan phuong Euclid ctia vector.
Néu ta thay F(x) = C.x - d vao va tinh chuin Euclid, ta thu duoc :

min'Y Fi(x)’ (3-6)

Fi(x) 1a sai léch giira thanh phan tht i ctia (3-1) v6i nghiém chinh xdc. Ta sé phai tim vector
X, sao cho téng binh phuong sai phan ( 3-6) 12 nho nhat.

3.2. KET QUA THI NGHIEM PO SIEU AM - BAN SUNG - EP MAU BE TONG:

3.2.1. Chuan bi méu thi nghiém:
Mot s6 thanh phan dic trung clia bé tong tiéu chuin duoc quy dinh nhu sau :
+ Chat két dinh : ximang Pooclang PC30.
+ Cot liéu 16n : da dam véi D,,,,, = 40mm.
+ C6t lieu nho : cat vang c6 My, tr 2,0 ~ 3,0.
Cot liu dat chat luong tot. Cat, d4 dat vé thanh phan cip phai hat tiéu chudn.
Sau khi dic cac t6 mau (mdi t6 3 mau) tiéu chuin kich thude (150x150x150)mm, bao
dudng cac t6 méu trong diéu kién moi trudng tiéu chudn sau 28 ngay tudi thi thi nghiém kiém
tra cuong do.

3.2.2. Két qua thi nghiém:
Bdng 3-1 : Két qud thi nghiém cua bé tong M150

To Thoi gian truyén | Tri so bdt ndy Luc ép Cuong do Vi toc truyén
(us) (vach) (tdn) (daN/cn?’) (mls)
1 38.4 21 34.7 154 3910
2 39.0 20 33.5 149 3850
3 38.2 24 35.6 158 3930
4 38.1 23 36.0 160 3940
5 36.9 25 39.4 175 4065
6 36.7 24 40.5 180 4085
7 38.1 20 35.8 159 3935
8 36.7 25 40.3 179 4085
9 37.2 24 38.0 169 4034
10 36.5 25 41.6 185 4110




11 38.4 23 34.7 154 3910
12 38.3 22 35.1 156 3920
13 39.0 24 33.3 148 3845
14 38.2 21 35.3 157 3925
15 36.5 24 41.9 186 4115
16 37.3 24 37.6 167 4025
17 36.5 26 41.9 186 4115
18 38.2 22 35.6 158 3930
19 39.0 24 33.3 148 3845
20 36.9 25 39.4 175 4065
21 37.3 23 37.6 167 4025
22 37.2 24 37.8 168 4030
23 36.9 26 39.4 175 4065
24 37.2 24 37.8 168 4030
25 36.5 27 41.6 185 4110
26 36.6 22 41.0 182 4095
27 38.2 19 35.3 157 3925
28 37.2 21 37.8 168 4030
29 39.2 19 32.6 145 3830
30 38.2 19 35.3 157 3925
31 38.4 21 34.4 153 3905
32 37.5 22 36.7 163 4005
33 38.4 20 34.7 154 3910
34 36.3 26 42.1 187 4130
35 36.6 25 41.0 182 4095
36 38.2 19 35.3 157 3925
37 39.0 19 33.3 148 3845
38 38.3 21 35.1 156 3920
39 36.9 24 39.4 175 4065
40 39.0 20 33.3 148 3845
41 38.2 21 35.3 157 3925
42 37.3 23 37.6 167 4025
43 38.2 20 35.6 158 3930
44 39.0 18 33.5 149 3850
45 36.9 24 39.6 176 4070
Bdng 3-2 : Két qud thi nghiém cua bé tong M200
To Thoi gian truyén | Tri s6 bdt ndy Luc ép Cuong do Vi toc truyén
(s) (vach) (tdn) (daN/cm?) (mls)
1 36.9 23 45.5 202 2060
2 37.0 24 45.0 200 4050
3 37.8 24 41.6 185 3970
4 36.7 26 46.6 207 4090
5 36.9 24 45.7 203 4060
6 37.2 25 43.2 192 4030
7 36.9 28 45.7 203 4070
8 36.4 25 47.0 209 4120
9 36.9 25 45.2 201 4060
10 36.8 24 45.9 204 4080
11 36.1 25 479 213 4160
12 36.9 28 45.2 201 4060
13 37.1 24 44.1 196 4040
14 36.5 27 46.8 208 4110
15 36.2 24 47.5 211 4140
16 37.2 28 43.4 193 4030
17 37.9 24 41.0 182 3960
18 35.6 28 52.2 232 4210
19 36.1 25 479 213 4160
20 36.9 26 45.7 203 4070
21 36.0 25 50.0 222 4170




22 37.3 26 43.0 191 4020
23 36.8 28 46.4 206 4080
24 36.4 27 47.3 210 4120
25 37.0 26 43.9 195 4050
26 37.0 24 43.7 194 4050
27 359 27 50.2 223 4180
28 37.1 26 43.4 193 4040
29 37.0 25 45.2 201 4050
30 35.2 29 54.7 243 4260
31 36.2 29 49.1 218 4140
32 37.4 24 42.8 190 4010
33 37.8 23 41.2 183 3970
34 36.1 26 47.7 212 4150
35 36.9 27 441 196 4060
36 36.5 25 48.6 216 4110
37 36.9 24 45.0 200 4070
38 37.0 22 43.7 194 4050
39 35.4 28 53.6 238 4240
40 36.9 23 44.1 196 4070
41 36.1 28 47.9 213 4150
42 36.8 24 45.5 202 4080
43 37.1 23 43.4 193 4040
44 36.1 27 49.7 221 4160
45 37.4 23 43.0 191 4010
Bdng 3-3 : Két qud thi nghiém cua bé tong M300
To Thoi gian truyén | Tri so bdt ndy Luc ép Cuong do Vi toc truyén
(s) (vach) (tdn) (daN/cn?’) (mls)
1 35.7 31 66.8 297 4200
2 359 29 64.4 286 4180
3 35.2 31 70.9 315 4260
4 35.4 29 69.5 309 4240
5 35.1 33 71.3 317 4270
6 35.5 29 69.1 307 4230
7 35.1 33 71.6 318 4270
8 35.2 31 70.2 312 4260
9 35.4 34 70.0 311 4240
10 35.5 33 70.4 313 4230
11 35.6 29 65.5 291 4210
12 35.5 33 67.1 298 4220
13 35.5 34 68.4 304 4230
14 35.5 28 68.9 306 4220
15 36.1 30 64.4 286 4160
16 35.0 35 72.2 321 4290
17 35.5 31 68.0 302 4220
18 35.9 30 65.0 289 4180
19 35.5 32 68.2 303 4220
20 35.5 31 67.1 298 4220
21 36.0 29 65.0 289 4170
22 354 31 68.4 304 4240
23 35.1 31 71.3 317 4270
24 35.6 30 66.6 296 4210
25 35.3 33 68.4 304 4250
26 35.2 32 69.5 309 4260
27 35.1 33 70.0 311 4270
28 354 32 68.9 306 4240
29 35.0 33 70.4 313 4280
30 35.3 34 69.1 307 4250
31 35.5 30 67.1 298 4230
32 35.7 30 66.2 294 4200




33 354 33 70.2 312 4240
34 355 29 67.3 299 4220
35 352 34 70.7 314 4260
36 35.1 33 70.9 315 4270
37 353 33 69.3 308 4250
38 359 31 66.6 296 4180
39 352 33 70.0 311 4260
40 35.0 34 71.1 316 4280
41 35.0 33 71.3 317 4290
42 35.6 31 67.3 299 4210
43 36.1 30 65.9 293 4160
44 35.6 32 67.7 301 4210
45 35.9 29 65.9 293 4180

3.3. KET QUA NGHIEN CUU :
Bdng 3-4 : Téng hop két qud nghién ciiu

Loai Phuong trinh quan hé Do léch binh Hé so hiéu Ty so
BT phuong trung binh dung S/Rtb
R=3.8403xn + 76.653 S, =7.398% < 12% F<2
MI150 ['R=0.1342xV - 369.78 1.27%<12%
R=4.2801xn + 95.422 S;=11% < 12% F<2
M200 | R=0.1925xV - 593.08 1.504%<12
R=3.3868xn + 197.65 S =7%<12% F<2
M300 [ R=0.2485xV - 746.87 1.108%<12

3.4.AP DUNG KET QUA NGHIEN CUU BE XAC DINH NHANH CUONG PO BETONG CHO MOT SO
CONG TRINH THUC TE:

Trén co s& céc tii liéu bdo cdo két qua kiém tra chat luong bé tong ctia Trung tam
nghién cttu Vat liéu - K&t cau thudc Vién Khoa hoc Thuy loi da thuc hién tai cdc cong trinh
trén pham vi toan qudc va trong khoang thoi gian tir nam 1992 dén nay. Budc dau, chi xem
xét dén cudng do bétong trung binh va cac tri s6 bat ndy trung binh, van tc¢ do siéu am trung
binh ctia toan bo cong trinh va so sdnh v6i cdc phuong trinh quan hé da tim ra dé xem xét do
chinh xac ctia cong thiic thuc nghiém.

Bdng 3-5 : Bdng thong ké két qud tinh todn cuong do bétong cho mot s6 cong trinh thuc té

T Tén cong trinh Thuc té cong trinh Theo cong thirc Sai s6
thuc nghiém
R, n, Vi R, theon, | R, theo | theo theo
(daN/cm®) (vach)| (m/s) |(daN/cm®)| V, n, V,
(daN/cm?)

Tu b6 dé diéu thuong
1 | xuyén thanh ph6 Ha | 203.5 24 4110 198.14 | 198.10 | 2.63% | 2.65%
No6i nam 2004

Hé théng coc xu 1y
méng cong  trinh
Cong Lan II — Tién
Hai — Théi Binh.

315.3 33 4250 309.41 | 309.26 | 1.87% | 1.91%




Cong  tieu  Ngo
3 | Khéng— Hiép Hoa | 208.5 26 4150 206.7 205.8 | 0.86% | 1.29%
Bic Giang.

Tram bom Tiéu Bo6i
Khé thudc hé thong
tiéu ung Van binh -
Ha Tay.

Tram bom Lac Trang
5 | —Duy Tién — Tinh Ha | 206.0 25 4150 202.42 | 205.80 | 1.73% | 0.10%
Nam

Tram bom  Xuén
6 | Thanh— Tho Xuan —| 201.1 24 4110 198.14 | 198.10 | 1.47% | 1.49%
Thanh Ho4.

Cong trinh Thuy loi
7 | Kim Lién Nam Pan | 20542 | 25 4130 202.42 | 201.95 | 1.46% | 1.69%
Nghé An.

Cla au thuyén cua
cong trinh thuy lgi
My Trung — Quang
Binh.

Cong 1ay nudc dudi
dap thudc cong trinh
9 | thuy loi Dong Nghée | 20742 | 25 4140 202.42 | 203.87 | 241% | 1.71%
Quang Nam Da
Ning.

Cong dap Chu Chi —
Ca Mau.

pp |Pap tran b6 Dau| ,o, g0 | 59 | 4190 | 29248 | 29435 | 0.14% | 0.78%
Tiéng — Tay Ninh.

200.4 24 4110 198.14 | 198.10 | 1.13% | 1.15%

200.25 | 24 4110 198.14 | 198.10 | 1.05% | 1.07%

10 205.85 | 25 4130 202.42 | 201.95 | 1.69% | 1.89%

Qua tinh todn kiém tra, so sdnh véi s6 liéu thuc t€ cdc cong trinh, nhan thdy céc gia tri
cuong do tinh theo cong thic sai léch rat it, tir 0,14% + 2.65%.
g g

KET LUAN:

Vi s6 lieu thi nghiém con han ché, bude dau xac dinh tinh quy luét cta cac quan hé
gifta cuong do bétong voi gia tri siing bin bat ndy (n) va van toc xung siéu am (v) cua cac
mac bétong 150, 200 va 300.

Tur két qua nghién ctu trén ciing cho thay : c6 thé xdc dinh nhanh cudng do bétong
qua céc so liéu dau vao nhan duoc truc ti€p tir gi tri vach bat ndy clia siing ban va gid tri van
toc do siéu am cua may do siéu am. T d6 gitp cho cac chu dau tu, nha thau xay dung, nha
thau tu van gidm sat cé co s& dé danh gid chat lugng bé tong mot cach don gian hon.

Viéc xac dinh cac phuong trinh quan hé trén méi chi la két qua bude dau, can thi
nghiém day du véi thiét bi chinh xdc hon va dp dung cho nhiéu loai cap phdi bétong, nhi€u
madc bé tong khdc nhau dé tir d6 dua ra cdc cong thiic thuc nghiém xdc dinh cudng do bé tong
phtt hgp va hoan chinh hon trong diéu kién cta nudc ta.
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NON-DESTRUCTIVE TESTING FOR DETERMINATION OF
COMPRESSIVE STRENGTH

Abstract:

Testing the concrete quality during construction process and acceptable assessment
before putting them into operation is one of important phases in order to ensure the quality of
works. Thus testing method have to achive result close to the real quality of works. For that
reason, management and checking the quality of concrete is a very important job, not only to
improve life span of the works, but also to enhance construction speed and to meet the
technical and economic demands.

In reality, there are two methods to demermine the concrete strength (Destructive
testing and Non- destructive testing). However, destructive testing is very complicated during
making sample and may have effect to structures; while non- destructive testing by using
combination of ultracsonic equipment and hammer gun for determination of compressive
strength, so the result has not high fidelity and sometimes delay the rate of progress of
execute the works.

From that issues, this paper puts forward the preliminary research on the measures to
carry out the fast concrete testing with equipments non- destructive

11



