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PHUONG PHAP XAY DUNG BUONG CHUAN GIJA VAN TOC XUNG SIEU AM
VA CUONG DO BE TONG THEOQ PHUONG PHAP THUC NGHIEM

THS. VU QUANG TRUNG
Bé mén Céng trinh Giao théng thanh phé
Khoa Céng Trinh — Trudng Dai hoc Giao théng Vaén tai

Tom tat: Bai viét nay gidi thiéu phuong phap xay dung dudng chuén (V - R) béng thuc
nghiém, giita van téc xung siéu 4m truyén vao trong bé tong (V,) vdi cudng do ép méu chuén bé
tong (R). Viéc xay dung tuong quan giira théng sé do clia phuong phap thuc nghiém (van téc
xung V) va cudng dé méu lap phuong tiéu chuén R, la viéc lam tuong déi quan trong vi né
quyét dinh dén do chinh xac cta két qué thi nghiém. Péng thdi dua trén co sé do co két qua
danh gia chinh xac dén chét lugng cong trinh.

Summary: This report introduces the method of defining the directrix by experiment
between unltrasound pulses velocity (V) and standard compressive intensity of concrete (R).
Establishment of the relation between measuring parameters by experiment and standard
intensity of concrete cube more important because it decides of the accuracy of the experiment
result, based on which to assess the quality of construction works.

1. CAC QUY DINH CHUNG VA PHUONG PHAP THUC NGHIEM

Do tin cay clia dudng chudn phu thudc vao lugng mau dai dién cho két cau kiém tra. D&
thuan tién, ngudi ta xay dung dudng chudn nay bang cach thi nghiém cac mau duc. Thuc
nghiém cho thdy dudng chuan dua trén cac mau dic cho du doan cudng do thap hon so véi
cudng dd thu dudc tir cac mau ct hoic khoan & két cau.

Dé xay dung dudng chuén (V - R) can phai duc tir 30 — 60 mau 15 x 15 x 15 cm bao dudng
mau dén tudi thi nghiém, réi do van t6c xung siéu am V,, ép mau dé xac dinh R, clia tiing t6 mau
(loai bd cac két qua di thudng) ti€n hanh xay dung dudng chuan theo thi tu sau:

2. NOI DUNG CUA CAC PHUONG PHAP
a. Xac dinh quan hé giiraVvaR

Quan hé gilra V va R c6 hai dang tuyén tinh va phi tuyén.

2R, (60-R,)

Khi Rmimax _ Rmimin <
100

thi dung phuong phap tuyén tinh:

R=a,+a.Vv (a1)
Trudng hgp con lai thi dung phuang phap phuong trinh dang phi tuyén (ham ma):
R = b,eb™ (a2)
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trong dé:

V - van téc xung siéu &m do trong mau;

R - cudng d6 bé téng xac dinh theo phuong trinh;

ﬁm - Cudng dd nén trung binh cla tat ca cac t6 mau;

R,™, R,,™" - cudng dd nén I6n nhat va nhd nhat clia cac té mau.
Cac hé sb a,, a,, by va b, dugc tinh nhu sau:

a,= Ry, -a,.V (a.3)

a; == (a.4)

i(v—Vi)2

i=1
zn:(v—vi)(mﬁm ~INR i)
by == - (a.5)
> (V-V)?

i=1

by = elﬁﬁm—bﬁ (a.6)
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trong do: Ry ==1— (a.7)

V=l= (a.8)

MRy, ==—— (a.9)
vGi
R, V,— cudng dd va van téc cla mau thlr thi i;
n - s6 t6 mau thi nghiém dé xac dinh dudng chuan.
b. Hiéu chinh dudng chuan (DC)
Viéc hiéu chinh DC dudc thuc hién bang cach loai bd t6 mau khéng thod man diéu kién:

Ri —Rmil _,, (b.1)

140 Tap chi KHOA HOC GIAO THONG VAN TAI 5612 - 11/2005



CT2

trong d6 S la d6 Iéch binh phuong trung binh, xac dinh theo cong thic:

(b.2)

vGi:
R; - cudng dd t6 mau th(t i xac dinh theo DC da xay dung:

Ri =lap +a41VY, doi v6i phuong trinh (a.1)

R; =bge"V d8i véi phuong trinh (a.2)
Sau d6 dudng chudn dudc xay dung lai theo két qua cac t8 mau con lai. Viéc hiéu chinh
dudng chuan thuc hién cho dén khi két qua tiing t6 mau thod man diéu kién & phan a & trén.
c. Kiém tra dudng chuén (KTDC)

DPuding chuédn dudc kiém tra dinh ky it nhat mét 1an trong thdi gian 2 thang. Cach kiém tra
nhu sau:

- Ché tao it nhat 6 t8 mau, xac dinh van téc V, va cudng dd R, cla ting t& mau lng véi V,
clia tiing t6 mau, xac dinh R; tuong (ing DC dang s{ dung.

- Tinh van téc trung binh V cla tat ca cac t6 mau dé kiém tra dudng chudn. Chia cac té
mau thanh hai nhém, nhém thit nhat gém cac t6 mau c6 van téc xung < V ; nhém thit hai gém
cac t6 mau con lai.

- Budng chuan sé dudc tiép tuc sif dung néu déng thdi thoa man cac diéu kién sau:
+ Chénh léch R, - R, clia 5/6 t6 mau phai khac dau;

+ Phai thoa man bat dang thic: S, < 1,5S, trong do:

n - s6 t& mau dudc thi nghiém dé kiém tra dudng chuin

Chu y: Chénh léch R, - R,; clia nhém mau 1 va nhém mau 2 khéng dudc cung dau.

3. Vi DU THUC TE VE VIEC XAY DUNG DUGNG CHUAN

Thiét 1ap dudng chuan (V - R) dé kiém tra cudng dd bé téng Iuc thao khudn, mac bé téng
thiét ké& 250.

DPé xay dung dudng chuan, tao ra 20 t6 mau 15 x 15 x 15 cm trong 7 ngay. Mau dudc
dudng hé nhiét. Sau khi loai b cac s6 liéu thi nghiém di thudng, két qua thi nghiém cho &
bang 1.
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Bang 1

Therty Vo i Cudng d6 (MPa) Ri —Rpmi |

t8 antdcxung | Theo két | Theo dudng chudn (R) S Ghi
mAu V, (m/s) qua nén chu

mau (R,) | Tudexly | Sauxdly | Trudexrly | Sauxily

1 4029 20,60 21,35 21,26 0,27 0,27

2 4371 26,00 31,65 - 2,02 -

3 4080 22,00 22,89 22,92 0,32 0,37

4 4097 26,30 23,40 23,47 -1,04 -1,14

5 5116 21,10 23,97 23,09 1,03 1,21

6 4137 23,40 24,60 2477 0,43 0,55

7 4136 26,00 24,57 24,74 - 0,51 - 0,51

8 4187 26,40 26,11 26,40 -0,10 0

9 4195 29,20 26,35 26,66 - 1,02 - 1,03

10 4248 25,50 27,94 28,38 0,87 1,16

11 4232 28,50 27,46 27,86 - 0,37 - 0,26

12 4285 25,00 29,06 29,58 1,45 1,85

13 4267 31,60 28,52 29,00 -1,10 -1,05

14 4037 21,70 21,59 21,52 - 0,04 - 0,07

15 4316 34,30 30,00 30,59 - 1,54 - 1,50

16 4352 30,50 31,08 31,76 0,21 0,51

17 4398 36,90 32,46 33,26 -1,59 - 1,47

18 4393 34,50 32,31 35,76 -0,78 - 1,47

19 4475 33,00 34,78 35,76 - 0,64 1,11

20 4436 33,30 33,60 34,49 0,11 0,48

Cudng dd Ry, (MPa) va van téc trung binh V (m/s) la:
ﬁm _ 206 + 26,20+ ...+33,3 2779
V- 4029 +4371+...+4436 _ 42394

20

Cudng d6 16n nhat va nhd nhat clia mau la: RM3 = 36,9 MPa; RM" = 20,6 MPa (t6 mau

17 va t6 mau 1) vi R - Rﬁi” = 16,3 MPa < 2 x 27,79 x (60 - 27,79)/100 = 17,9 MPa nén
dung céng thic dang tuyén tinh R, = a, + a,V.

Céc hé s6 a,, a, dudc tinh toan theo cong thic (a.3), (a.4). Cho nén:
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a; = 0,0301; a, = 27,79 - 0,0301.4239,4 = 99,92.
Bdi vay dudng chuan mé t& bang phuong trinh: R, = 0,0301.V - 99,92.
CAc gia tri cudng do R; tinh theo phuong trinh duding chudn dudc ghi trong bang 1.
D6 léch binh phuong trung binh xac dinh theo céng thiic (b.2) va bang:

=28 MPa

s_ J (20,6 — 21,35)% + (26,0 — 3165)% +...+ (33,3 - 33,6)°
18
Khi so sanh gia tri R,; clia cac t6 mau véi R, xac dinh bang dudng chuén (bang 1) thay ring
t6 mau th(r 2 khéng thod man diéu kién cla (b.1) phai loai bd t6 mau nay. Tinh cac gia tri méi

a Ry, V vacaché sé a,, a, theo két qua 19 t& hap con lai

206+220+...+333
m 20

2|

=27.88

Vo 4029 + 408200+ . +4436 _ 42324

a, =0,0325; a,=27,88-0,0325.4232,4 = - 109,68

=248 MPa

s_ J (20,6 — 21,35)? + (22,0 - 3165)? +...+ (33,3 - 336)°
- 17

DPudng chuén vira dudc hiéu chinh nay ¢ ti s6:

R —R. . ~
M<2véi tat ca cac mau

Bdi vay khong can phai hiéu chinh dudng chuan va st dung phuong trinh sau dé biéu thi
dudng chuan:
R,=0,035.V - 109,68

Biéu dd dudng chuan trudc va sau khi hiéu chinh dugc thé hién trén hinh 1.

R(MPA)
40
PUGNG CHURN SAU  KHI HIEU CHINH
~_2~ DUPNG CHUAN TRUGC KHI HIEU CHINH . s .
35 1 Hinh 1. Biéu dé
T dudng chuén trudc
30 va sau khi hiéu
7 chinh; du x - t&
9 7 % méu bj loai bé.
4100 4200 4300 4400 4500 V(M/S)
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* Panh gia sai sé khi xac dinh cudng do theo két qua do siéu am

Cudng do6 bé tong trén két cau dudc kiém tra theo dudng chuén vira dudc xay dung 4 trén,
ti€n hanh bang phuong phap siéu am.

Sai s6 cudng dé tinh theo cong thirc:
S= 8% +q%s? (a.10)

Trong d6: S, - dd léch binh phuong trung binh cia hé s6 chuyén ddi k..tu. Van téc xung
theo phuong phap bé mat séng van téc xung theo phuong phap xuyén am. Néu khéng ¢ hé sé
ch uyén déi thi S, = 0, con:

Rm —Qp
q= = [ gia tri phia trén khi dung (a.1), gia tri dugi khi dung (a.2).
n_
m b()
o Se 12 (s R o
Néu =% > 100 thi khéng dugc phép dung dudng chuan nay.
m
S, 248 12 NP S N
Véi thi du trén do — = —— <—— nén dugdc dung cbng thic nay dé xac dinh cucng do

R, 27,88 100
bé téng.

4. KET LUAN

Quan hé gilra van t6c xung siéu am va cudng dé nén mau béténg, ma ta goi la “phuong
phap xay dung dudng chudn V - R” da dudc trinh bay & trén sé cho két qua chinh xac hay khéng
bi chi ph6i bdi mét s6 yéu t6 bao gém sau: Tudi bétdng, diéu kién dudng ho, diéu kién do6 am, ty
I& cap phéi, loai cot liéu va loai ximang. Néu yéu cau du doan cudng dé clia loai béténg nao thi
can xay dung dudng chuén V - R cho riéng loai béténg db.

Pudng chudn nay dudc thiét 1ap bang thuc nghiém trén co s phai thi nghiém mét sé luong
mau dd 16n dé bao trum pham vi cudng dé can co6 va di dé tin cay vé mat théng ké. Do vay né
rat phu thudc vao luong mau dai dién cho két qua thi nghiém. Cé nhu vay viéc xay dung dudng
chudn V - R mdi dudc chinh xac va sat véi thuc t&, danh gia ding véi ban chéat cla vat liéu
bétdbng ma ta nghién clu.
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