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Experimental Study on On-Site Detection Method of
Compressive Strength of High-Strength
Self-Compacting Concrete

BU Liangtao ,ZHAO Yitian
(School of Civil Engineering,Hu'nan University ,Changsha, China,410000 )

Abstract; In order to ensure the quality of high-strength self-compacting concrete on-site
construction,and to fill a gap in the field of high-strength self-compacting concrete field strength
testing , this paper uses the rebound method , ultrasonic rebound comprehensive method , pre-loading
method, post-loading method, core drilling method to test the self-compacting concrete with
strength class of C50,C60 ,C70,C80,C90 ,C100. The strength curves and strength formula of the
five methods are obtained through experiments, and their correlation and accuracy are good.
Among them, the ultrasonic strength measurement method has the smallest error. It is concluded
that the traditional strength testing method is still suitable for high-strength self-compacting
concrete on-site strength testing. The strength testing formulas of the five testing methods proposed
by the author provide guidance for future engineering quality acceptance work.
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Table 1 The performance index of mineral powder

MRBFR SRE )/ (grem ™) WREH/ (m?-kg™')  BKE/% WETREMU% FNEL/ %  HKE/ %
7k S95 2.89 425 0. 60 0. 036 102 0.28
Fz2  BEKMRETET
Table 2 The performance index of coal ash
M2 TR PERBSF 41/ % T K B 53 % BeR L/ % TIKES %
IR 1% 12 92 3.8 0.1

3 rEKMERERRIR
Table 3 The performance index of silica fume
A[ABETF AR ERmRY Tk T T T
WRER bk 0 T o
O % B/ %  (m?-kg™!) R/ % I8 % EiEd
[EY/3 2.5 0.014 94. 05 2.51 x10* 1.1 113 112

1.2 RXEFHIE

U 5% B 3% B i 50 MPa, 60 MPa,
70 MPa .80 MPa 90 MPa 100 MPa 7~/ &
G DR ERIE 6 AP g
I AAEHE 3 4~ 300 mm x 300 mm x 300 mm
AR (MU T e e SR i ek i ik |
BRI ) ,3 Bt 150 mm x 150 mm x
150 mm (3lE (T IRk G 7S [l 3es &

TR 37 5 VAR T )

WA EIRE IR G (BL AWK 4),
PR H 2R BE L PRI R 2] RTR
B, R IR A N ERE 24 h IFORERIR
BRI, BB A O TR
HEIRFR 72 h (SRR N 60 C),Z
Je B DSR4t A B SR IR LG K I
TR Y 3R 28 d.
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Table 4 The mixing ratio of self-compacting concrete
S — ifm‘***\w e K mOR)/ () w0/ ik
BEE/ m(KIR)/ m(BEK)/ mOE m(Bk)/ m n
ekl o ( ) (BEX) ( o (F%) ‘( 54 kg kg kg #) /kg
kg kg kg JK)/kg kg #1)/kg
A 331.21 226.86 0 13.61 56.71 34.03 0.31 104. 06 446.70  550.00 0.95
B 353.10 254.38 15. 10 15. 26 30. 20 38. 16 0.28 97.24 440. 81 550. 00 1.01
C 375.32  251.32 33.74 18. 82 33.74 37.70 0.25 93.01 402.58  550.00 2.15
D 376.94  253.07 33.51 18. 89 33.51 37.96 0.23 86. 21 411.38  550.00 2.51
E 359.91 226.87 44,11 21. 10 33. 80 34.03 0.22 79. 12 417.07 550. 00 2.75
F 347.82 224.00 44. 66 11.27 34.30 33. 60 0.21 74.73 420. 00 550. 00 2.99
1.3 EBgX EBEREMESEMNAFERE 1.4 HHEBEELN
58 A il L4 1 Sk
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FHARIR) 7 AR R G AR R PR TR 445 [
SERMIBAAE R ORI IR, A
(R SREE(E £.5 (RSB0 ZE 0. 1 MPa) fE IR IF)
SEFTRBURSR BEAE. FERER G 132 2 )
IR AR 0
SATIE

0 AR K

150 mm
>

(IS

150 mm
3 QN S YW T WA= B

The schematic diagram of the rebound

Fig. 1

method

R PR AT I — KSR N
300 mm x 300 mm x 300 mm {4 =4 BE
SUTAT A% AR S I AR ) T
PR A5 B AL 2 i A IO IE
B R E A 25 mim , FLYE AR A1 28 255 7 v 41
PR R A B (LI 2)  RBTIR & 1 HL
PR T IR Y500 n 3k s 0 B4 i H
HEETE 0.5 ~ 1.5 kN/s, B &2 IR 5t + i 0F i
IR, IS BR A S

A’jﬁlﬁﬁ

g °
g o
300 mm
(a) WA B (b) 44 1 14 %
B2 ilknER
Fig.2 The schematic diagram of the pull out
method
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Fig.3 The schematic diagram of the core sample
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Fig. 4 The destructive forms of the pull out method test
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Table 5 Test data

NG [EEIZR LR Ak FeedR ik IEE L BN Btk ST RBURSREE DN E 4 a4l
G5 S R, S R w/(kmes™') S Fp/kKN 434 Fp/kKN 34 f/MPa el f/MPa
RA-1 53.6 PA-l 52.6 4.34 FA-l 36.63 PA-1 3578 DAl 52.72 CA-1 49.6
RA-2 54.1 PA2 53.7 4.44 FA2 43.34 PA2 37.91 DA2 46.11 CA=2 52.3
L RAD 530 PA3 539 433 FA-3 38.57 PA3 36.22 DA3 50.23 CA-3 51.1
RA4 54.2 PA4 52.2  4.50 FA4 38.35 PA4 32.68 DA4 46.69 CA4 52.1
RA-5 53.9 PAS 54.1 4.44 FA-5 45.18 PAS 39.36 DA-5 53.36 CA-S 53.6
RA6 52.2 PA6 53.9 4.13 FA-6 46.69 PA6 30.22 DA6 51.22 CA-6 47.2
RB-1 56.1 PB-1 55.9 4.66 FB-1 48.56 PB-1 41.01 DB-1 57.01 CB-1 61.0
RB2 57.2 PB2 56.8 4.73 FB-2 45.88 PB2 42.66 DB2 60.62 CB2 64. 1
RB3 57.6 PB3 57.2 4.72 FB-3 49.27 PB-3 44.75 DB3 60.75 CB-3 63.2
? RB4 56.9 PB4 56.7 4.46 FB4 46.74 PB4 42.58 DB4 61.59 CB4 57.8
RB5 58.0 PBS 57.2  4.62 FB-5 48.39 PB5 42.56 DB-5 61.90 CB-5 62.0
RB-6 56.9 PB-6 58.0 4.36 FB-6 42.17 PB-6 34.74 DB 63.24 CB-6 57.3
RC-1 62.1 PC1 61.3 4.62 FC-1 5230 PC-1 47.13 DC-1 72.13 cc-1 67.2
RC2 61.0 PC2 60.2 4.74 FC-2 54.24 PC2 45.43 DC2 67.49 cc2 68. 1
- RC3 62.2 PC3 620 4.65 FC-3 53.06 PC3 49.02 DC3 69.02 cc-3 69.9
RC4 62.1 PC4 6.4 4.74 FC4 54.01 PC4 46.33 DC4 68.42 cc4 70. 3
RC-5 59.4 PC-5 59.4 4.78 FC-5 55.34 PC-5 48.2  DC5 70.20 cC-s 69.0
RC6 62.4 PC6 59.1 4.84 FC-6 57.17 PC6 46.09 DC-6 66.99 PC-6 70. 0
RD-1 66.4 PD-1 65.3 4.71 FD-1 59.44 PD-1 53.32 DD-l 76.35 CD-I 77.0
RD-2 66.7 PD2 64.2 4.83 FD2 67.21 PD2 56.02 DD2 77.90 CD-2 77.2
RD3 67.6 PD3 66.6 4.75 FD-3 66.56 PD-3 54.96 DD-3 78.90 CD-3 79.1
P RD4 69.0 PD4 65.3 4.82 FD4 65.13 PD4 57.03 DD4 79.03 CD4 80.0
RD-5 67.8 PD35 62.7 4.96 FD-5 62.06 PD-5 58.76 DD-5 78.74 CD-5 78.3
RD-6 66.9 PD6 64.2 4.86 FD6 64.09 PD-6 53.2  DD6 77.20 CD-6 77.9
RE-1 70.1 PE-1 67.7 4.91 FE-1 71.01 PE-l 56.47 DE-1 85.47 CE-1 86.7
RE2 69.7 PE2 68.4 4.9 FE2 74.77 PE2 63.34 DE2 86.87 CE-2 88.2
. RE3 71.2 PE3 69.0 4.95 FE3 73.99 PE3 65.03 DE3 87.65 CE-3 89.0
RE4 69.9 PE4 69.6  4.85 FE4 69.90 PE4 55.06 DE4 90.06 CE4 87.4
RE5 69.6 PE5 69.9  4.82 FE5 67.26 PES 64.29 DES5 92.69 CE-5 88.3
RE6 71.7 PE6 70.8 4.77 FE6 66.07 PE-6 61.81 DE&6 91.81 CE-6 86.9
RE-1 73.1 PF1 72.7 4.88 FF-1 79.01  PF-1 74.47 DF-l 95.33 CF-1 95.3
RF2 72.7 PF2 72.4 4.88 FF2 77.77 PF2 70.34 DF2 96.34 CF-2 96.9
RE3 72.9 PF3 70.3 4.87 FF-3 83.99 PF3 73.03 DF3 96.23 CF-3 94.2
" Re4 71.9 PF4 71.6  4.87 FF4 79.90 PF4 71.06 DF4 95.06 CF4 97.8
RF5 73.2 PF5 722 4.90 FE-5 75.86 PF5 67.29 DF-5 97.29 CF-5 96. 3
RF6 74.1 PF6 73.0 4.94 FF-6 76.07 PF6 64.81 DF-6 96.81 CF-6 98.9
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Fig.5 The strength curve of rebound method
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S 25 = m H 2240, MPa.
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Fig. 7 The strength curve of the pre-loading method
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Fig.9 The strength curve of core drilling method

3 NIRRT R A g 2 SR

i

SEHRIUAR MR 7 ok o ok g i
11 SR R P I ke 7 [ B A
SR I R R v BRI T B
BERI 35 8 3 19 57 PR B I 3
JE (HEATX L A5 ARSI BR A, AT 52
24T R IR 6.

K Il i P [l SER G A BEATUF L TR
o [ B 55 00 A o 2 1 S BT AR X 15 2 AR
XIRRHEZE BB , 23 M S R f T [ B3 A
S 7R EE - SRR , Ho 32 B 4 3% 1 A
JESEME A, T P [0 8 25 v i ) 7
RS T TR BRE P9 T A 2 SRR L ORS
JEH &, AL ek .

GGG 52 R ( [m] AS B H IR
PG LR JE A5 ) T L RE R RS A 4G I s
TE =R ARSI 5 vk T, Bl ik R 22 B N A
JEE e e, T PR DA 8 0 L B BB A 0
AL REFEA T R I, B O S R T
TREEE NI PR TAENE O, HAZINA
R, SO AL e .

RS0 B i R e HE AT X T
AR, SO kP B AR iR 22 XA ifE
ZYR R R R AR, X R TRk
PV R A I 1 T TR B A
o 2R M AT 52 il o J R A A A I
TR EL IR SR ZEBOR. R 32 B 4%
{4 T BRANASE B BB ES AR IR, 710 SR T S e 4K
Hi%.

R 6 ARG J5 vk B 5 R SR 2E ST

Table 6 The regression equations and error analysis of various detection methods

LRl A7 BTS2 FAEREL r EIGHIFIRZE e/ % AHXIFRE2E 8/ %
EEEES 10. 814 —0. 244R, +0.019R?, 0.97 2.90 3.70
S [l LR G ik 0. 013R"-526y -1 0.99 0.05 1.40
e ik 1. 197F +23. 677 0.97 3.93 6.25
IEE- 38N 0.90F +24. 53 0.97 4.18 11.22
Btk 0. 96, cor +2- 94 0.98 3.30 4. 80
4 LE B AT, LRI 5 B2 58 2 1 4 A1 e 3 0 12 A T
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