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Chapter ! Instrument Functions and lntroduction

1.1 Instrument lntroductlon 

Tt-e Concrete Ultrasonic Detector is an intelligent instrument for non-<lestructive testing of 

non-metallic materials an<l components such as concrete, rock, ceramics. graphite, 

plastics, etc. using ultrasonic pulse detect ion technology. lt combines ultrasonic 

transmission, dual-channel synchronous reception, high-speed digita l signal acquisition, 

automatic measurement of acoustic parameters, digital analysis processing, real-time 

display of results, digital storage an<l output. lt can be used for concrete pile integrity 

testing, strength testing, structural internal defect detection an<l crack detection. 

Tt-e PCE-UCD 100 Concrete Ultrasonic Detector includes the following functional modules: 

(1) Soun<l wave transmission method to detect the integr�y of the pile (referred to as

"measur ing pile');

(2) Ultrasonic method is not dense an<l cav�y detection ( referred to as "measurement");

(3) Ultrasonic reboun<l comprehensive method for testing concrete strength (referred to as

"measured strength");

(4) Ultrasonic flat test method for detecting concrete crack depth (referred to as

"sampling");

1.2 Relevant testing procedures 

(1) "Ultrasonic Method for Testing Concrete Defects" - CECS 21:000

(2) Technical Specification for Ultrasonic Reboun<l Comprehens ive Method for Testing

Concrete Strength-CECS 02:2005

(3) "Code for Testing Concrete Strength of Railway Engineering Structures"-TB

10426-2004

(4) Technical Regulations for Concrete Structure Detection of water Transportation

Engineering-JTS 239-2015

(5) "Technical Regulations for Strength Testing of High Strength 

Concrete"-JGJ/T294-2013

(6) Technical Specifications for Reboun<l Method an<l Ultrasonic Reboun<l Comprehensive

Method for Testing Pumped Concrete Strength-DBJ/T01-78-2003

(7) Technical Specification for Ultrasonic Reboun<l Comprehensive Method for Testing

Concrete Strength-D637/T 2361-2013

(8) ''Technical Regulations for Testing Concrete Compressive 

Strength"-DG/T JOB-2020-2007 

(9) Technical Specification for Ultrasonic Reboun<l Comprehensive Method for Testing

Concrete Strength-DBJ53/T-53-2013

(10) Technical Specification for Ultrasonic Reboun<l Comprehensive Method for Testing

Concrete Strength of Highway En gineering-DB51/T1996-2015

(11) ''Technical Specifications for Building Pile Testing" - JGJ 106-2014







2.3 Soft keyboard 

2.3.1 Character Input 

When you need to enter characters (such as project name, base name, etc.), dick the edit 
box that lollows to bring up the soft keyboard shown in Figure 2-2. The title bar displays 
the name of the item to be entered and its maximum number of characters, and the 
current character is displayed in the edit box. 

Ultrasonlc transmisslon method 

a) English input
Ultrasonlc transmisslon method 

b) Pinyin input
Figure 2-2 Character Soft Keyboard 

(1) Click on the button where a character or number is located, then display the character
or rvmber in the edit box above;
(2) tf you want to insert a character before a character of the input character, first click on
the front pos�ion of the character, insert the cursor in front of i t  and then click the character
to be inserted;
(3) Click the EJ button to delete a character in front of the cursor position;
(4) Click the @button to switch to the uppercase state;
(5) Click the Englishl button to switch to the Chinese input state shown in 2.2b. At the
same time, the button becomes a � At this time, the Chinese characters can be input
in pinyin. Mer inputting pinyin, the Chinese characters to be selected are displayed at the 
bottom of the input box (when more Chinese characters are selected, you can click the
[!I,[]" button to display other Chinese characters), dick the corresponding number button
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Figure 3-10 Data List 

3.4.3 Graphics 

The graphical display is shown in Figure 3-11. lt disp lays a histogram of the sound 
1elocity-<leplh curve and the amplltude-depth curve of each measurement p0int of the 
profile, and dynamically refreshes it in real time du ring the lest, so that you can observe 
the test results of lhe enlire profile at any time . The upper part of the curve corresponds 
to the pile head and the lower part corresponds to the bottom of the pile. The sound 
speect-depth histogram is shown on the left and the amplitude-depth histogram is shown 
on the right. The blue area represents the nonnal value. The ftooding indicates that there 
is an abnormality in the area. The larger the red area, the more serious the abnormallty. 
You can view a graphical view at different localions by  swiping up and down on lhe left 

scale area. 
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Figure 3-11 Graphical view 
In the rriddle of the histogram there ls a dark rectangular block callect the transducer 
posltion indicator, which moves with lhe movement of lhe transducer du ring the lest, 
showing where the transducer is in the sonic tube. 
When the sampling state is stopped, a horizontal cursor appears in the graph area, 
indicaling that the current measu ring point is selected, and olher views are a lso linked to  
select the current measuring point. In the selected state of  the graph, you can view the 
different measuring point data by clicking the �. � buttons on the right function button 
area to move the cursor. 































6.2 Parameter settings 

Click the barameter setting! button, and the di alog box shown in Figure S.2 will pop up. 
The default va lue of each parameter is the last sa ved parameter value.After setting all the 
parameters, click the �nter! button, the n ew  setting parameters will be saved and retum to 
the main i n terface. lf you click the back! button, the p arameter settings will be i nvaHd and 
return to the main Interface. 

Figure S.2 Parameter setti ng interface 

6.2.1 Engineering parameters 
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For new construction and new constructio n, refer to the introduction in 4.2.1 Engineering 
Parameters In the section on measurement. 
Starling poin t  spacing 
The starting point spacing is the distance betv.een the transmitting and receiving 
transducer i nner edges of the 6rst measuring point , typically 100 mm. 
Step 

The dista nce betv.een the transmitt ing and receiving transducers relative to each 
movement is generally 50 mm. 
Preset measuring point 

The number of measuring points for each crack measureme nt needs to be greater than 
three. 

6.2.2 Measurement parameters 

For the meaning of the measureme nt p arameters, please refer to the contents of the 
measurement parameters in Section 4.2.3. 



6.3.1 Start sampling 

In the crack test, the data must be tested without cross-sllt, and then the cross-sllt data is 
m!lasured. Afier the new component is built, the first default measurement is that there is 
no cross-slit data, and there is no cross-slit lest without cross-sllt data. 
After setting the parameters of the parameters, arrange one of the cross-sew line and the 
cross-slot line on the member to be tested, and arrange the measuring points on each line 
(the measuring points of the cross-seam line must be symmetric on both sides of the 
seam) Arrangement). 
The two planar transducers are respectively connected to the transmitt ing channel and 
the receiving channel of the instrument by signal lines, and the transducers are 
respectively coupled to the two measuring points of the member to be tested that are not 
closest to the seam measuring line (transducer) The inner edge is tangent to the 
m!lasuring point), and then click the �ampling! button in the function button area of the 
main inte�ace. the system will automatically adjust the gain to find the flrst wave. at this 
time the �arnping! button becomes the � button. 
After adjusting the waveform of the flrst measuring point, click the �avel button to save the 
first measuring point data. The data in the measuring point data list will display the data 
just saved in one row. At this time, the system will stop sampling automatically. 
After saving the first measuring point. move the two transducers to the next measuring 
point at the same time, and click the �arnping! button again to start sampling the second 
m!lasuring point, and repeat untH all the measuring points are tested. 
After the cross-slilch lest is completed, click the !new crac�•button, a new crack will appear 
in the data list area, and then the lest points or the crack will be tested in turn according to 
the above steps, and the estimated crack depth value can be obtained. 

6.3.2 Stop sampling 

When a lest point is tested and the �avel button is clicked to update the data, the system 
will automatically stop sampling. At the same time. the user can also stop sampling by 
clicking the � button during the acquisltion process. 
After the sampling stops, click the �avel button and the current component data will be 
stored on the disk. 

6.3.3 Retest 

Retesting refers to retesting some or all of the data that has Ileen tested. 
Click the !retest! button during the lest to enter the retest mode. Click the ��a_m_p_i_ng�! butto:n 
to start sampling, click the measuring point to be retested in the measuring point data list 
area, make the measuring point be selected, move the receivi ng and transmitting 



transducer to the measuring point p0sition and re-test, ad just the waveform and click !save! 
Button, the new measured data will oveiwrlte the original data, and then select other 
maasuring points that need to be retested aeeording to the above method for retesting. 
After the retest is completed, cllck the �xlt retesd button to automatically exlt the retest 
mode. At this time, the �xlt retestl button will be ehanged to the fetestl button. 

6.4 Point data list area

The measurement p0int data list area is used to display the original detection data 
(ranging, sound time, etc.) and intermediate results ( calculation seam depth, etc.) of each 
maasurement p0int of the -current crack, as shown in Figure 6-3. When a certain data li ne 
is clicked in the area, the data line turns green, the current measuring point is selected, 
and the waveform area disptays the measuring point waveform . 
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Figure 6-3 Measurernent point data list area 
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Double-clicking on a rrm of measurernent data will pop up a data change dialog box. 
Users can set reverse point and delete operations in the dialog box, as shown in Figure 
6-4.
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Figure 6-4 Data ohange 
The user can save or reject the setected measuring point in the data change Interface. lf 
the bave! itern is selected, the data is valid. l f  the feject! item is selected, the measuring 
point will not par ticipate in the average calculation, and only the average value of the 
depth value of the retained measuring point is used as the crack. The calculated depth. 
The Mark/Remove Reverse Point function is onl y effective when the current data is 
spanned. Each crack has at most one inversion point, so alter a certain measuring point is 
marked as an inversion point, the previously set reverse point mark is removed. A ·- sign 
will be displayed before the maasurement point number of the reveise point. 
After the measurement of the measurement point data is completed, click the � button, 
the new change will take effect, and the measurement data list area will update the status 
of the current measurernent point. 









7.3.1 Photo preview

Click the breview! button in the photo preview mode to start the camera. M this time, the 
preview button becomes the � button. The image area displays the image uploaded by 
the camera. The soflware automati cally locks the width of the crack and marks the 
posltion of lhe crack width with a green arrow. 
When the crack width is recognized and the � button is clicked, the camera stops 
prev„iewing, and the current image is saved as a new measuring point, and the measuring 
point number is incremented by one. lf you click the � button, the camera also stops 
previewing, but the currenl image is not saved. 

7.3.2 Timing monitoring 

In the liming monltoring mode, the timing duration and the photographing interval must be 
set first, and the corresponding timing time is input in the day, hour, minute, and second 
setting boxes in the timing parameter area. After lhe setting is completed, cliCk the 
breview! button. At this time, the preview butlon becomes the � button, the image area 
displays the image uploaded by the camera, and the measured time shOws lhe time when 
the lest has started. When the set time of the phOlographing interval is reached, the 
software automatically stores the image as a new measuring point. 
When the timing is reached or the user clicks the � button, the soflware stops the 
timing status and monltoring. 

7.3.3 Retest

lf the lest point lhat has been tested needs to be retested , you can click the fetesd butlon 
to enter the retest mode. M this time, the fetesd becomes the !exit retesd button. Select the 
measuring point that you want to retest, click the breview! button to start the retesl, and 
after identifying lhe crack width, click the bavel button, lhe new measured data will 
overwrite the original data, and then select other measuring points that need to be  
retested according to the above method. retest. 
After lhe retest is completed, click lhe �xlt retesd button to automatically exlt the retest 
mode. At this time, the �xlt retestl button will be changed to the � button. 

7.4 Exil 

Click �xitl on the main screen to close the seam measurement Software and return to the

systern startup interface. Please check if the test data has been saved before exiting. lflt 
1s not saved, please click the bavel button to save. 



Appendix 1 Field Test Quick Operation Guide 

1.1 Acoustic transmiss ion metho d to detect the integrity of piles 

1.1.1 Site p reparation 

First. the inspeclion personnel are di vi ded into divisions. The general instrument operali on 
and on-site recording are one person, and the measurernent and retracting transducer iis

one person. 

Understand or view engineering and geologica l da ta , foundati on design drawings, 

construction records, supervlsion 1ogs, etc.; understand the abnormallties in the 

construction proeess and constructi on process, understand and record engineering 

information, pile informati on (pile No., pile length, pile diame ter, p ile type, etc., to 

understand and record the information of the relevant unlts of the founda ti on  pile project 

(construction, construclion, supervision, etc.). 

Aecording to the requirements of the •measuring pile spec�ica ti on JGJ106": 

(1) Fill each sound tube wlth clean water, check the smooth condi t ion of the sound tube,

and the transducer should be able to rise and fall smoothly wlthin the whole range;

(2) Number the acoustic tube (for the numbering method, seeAppendix H o f the JGJ106).

Generally, the acoustic tube near the north is used as the 1# tube and numbered in a

clockwise direction.

(3) measuring and recording the clear spacing between the outer walls of each acoust1ic 

tube;

(4) Measure and record the height of each sound tube nozzle to the actual p ile hea d ;

(5) Using a \ernier caliper to mea sure the outer d iameter of the transducer, the outer

diameter of the acoustic tube, and the inner diameter d of the acoustic tube (accurate to 1

mm);

(6) Place a nozzle pulley on each nozzle of each acouslic tube, and place each transducer

into a different acouslic tube, and place i t  along the nozzle pulley to the bottorn of the pile.

1.1.2 Instrument connection 

(1) Adjust the tripod to a sultable height and mount the depth recording de\llce on the

platform of the tripod wlth the two guide posts facing the d i rection of the pile being tested.

(2) Adjust the transducers in each acoustic tube to the same height (based on the hei ght 

of the sound tube exposed to the pile head and the depth mark on the transducer s ignal 

line), record the actual measured section depth, and open the depth recording device. 

Press the upper pressure rotler, then place multiple signal wires into the depth recording 

pulley groove and lower the pressure roller. 

(3) Connect the transducer signal llnes in each acouslic tube to the corresponding





1.1.8 Stop sampling 

After collecting all the measurement points, cllck the � button to stop sampling, and 
click the baw! button to store the data In the file. After colll)leting the test of the current 
profile, adjust the tra nsducer to another acoustic tube and test as described above until all 
sections of the pile have been tested. After completing the test of the current pile, you can 
start the test of the other pile according to the above steps. 
notc: 

After each lest, you cannot directly force the power oll, otherwise the lest data may 
be lost. 

1.1.9 Expor ting Data Files 

Insert the USB flash drive into the USB Interface of the Instrument, click !Data! 
Management! on the main Interface, enter the data ma nagement Interface, select the file 
to be expo rted and click Export. The test pile file will be copied to the USB flash drive. 

1.1.10 Data Processing 

Copy the U disk data to the computer where the ultrasound machine PC soflware is 
installed, run the software and select •u1trasonic test pHe software·, select the file path in 
the file menu, find the data just exportect and open it. Test data for analysis, viewing, 
modWication, and report generation. 

1.2 Ultrasonic method is not dense and cavity detection 

1.2.1 Site prepara tion 

First, the inspectors are divided into divisions. The general Instrument operation and 
on-slte recording are one person, the transrritting transducer is placed as one person, and 
the receiving transducer is placect in one person. 
On-site data collection, understanding of site function name, design, construclion, 
construction and commissioning unit name, testing purpose and requirements, concrete 

material types and specWications, formwork type, concrete forming date and pouring and 
curing condltions, component size and reinforrement construction drawings or Reinforced 
concealect drawings, component appearance quality and existing problems. 
According to the test requirements and test operating condltions. determine the location of 
the defect test. When testing the uncompacted area and the cavity, t he  measured part of 
the component should meet the foUowing requirements: 
(1) The part to be testect shall have a pair (or lwo pairs) of test faces parallel to each other. 
T,y to setect lwo directions to locate the defect space;
(2) The test area covers normal and suspicious areas, and the nonnal area should be













testing. lf the conditions of the lateral test of the pouring direction are not available, the 
non-horizontal state test may be used, or the top or bottorn surface of the concrete 
pouring may be tested; 
(4) The measured rebound value shall be 8 points of the ultrasonic wave launching and

receiving surface in the component measurement area; 'M'len the single-sided nat test is
performed, the ultrasonic wave may be bounced betvveen the transmitting and
receiving measuring points. point. The rebound value of each measuring point, the
reading accuracy 1s 1;

(5) The measuring points should be evenly arranged within the measuring area, but they
should not be placed on the vents or exposed stones.
(6) The calculation of rebound value is the same as the requirement of "Resilience
detectlon concrete strength": first remove 3 minimum and 3 maximum, take the average
value of the remaining rebound value; then perform angle correction and pouring surface
correction to obtain the final return. Bomb value. (The calculation of the rebound value is
automaticany calculated afte r the test is cornpleted)

1.3.8 End the lest

After corn pleting all lhe test areas in the above steps, click the !Savel button to save the 
test results to a flle. 

1.3.9 Data P rocessing 

Copy the U disk data to the computer where the ultrasound machine PC software is 
installed, run the software and select "Ullrasonic Strength Software·, select the rne path in 
the file menu, find the data Just exported and open it. Test data for analysis, viewing, 
modWication, and report generation. 

1.4 Ultrasonic crack depth detection 

1.4.1 Pre paration before testing 

First , the inspectors are divided into divisions. The general instrument operation and 
on-slte recording are one person, the transnitting transducer is placed as one person, and 
the receivlng transducer is placed i n  one person. 
On-site data collection, including project name, design, construction, construction and 
commissioning unit name, testing purpose and requirements, concrete raw material 

varieties and specifications, template northbound, concrete forming date, and pouring and 
curing conditions, component size and reinforcement construction drawings Or steel 

concealed drawings. the appearance quallty ofthe components and existing problems. 



1.4.2 Line and point arrangement 

lt shOuld be noted lhat lhe test is only applicable to cracks wlth a depth of less than 500 

nm. The cracks must not be 6lled wlth water or mud, and the transducer connections 

should avoid lhe steel axis or become 45 degrees. 

During the flat test, the measurement should be made at the measured part of the crack 

with different ranging, and the measuring points should be arranged according to the span 

and no span (the inOuence of the steel should be avoided when the measuring point is 

arranged). 

(1) Find a clean, flat surface (with a grinding wheel � necessary) in the crack-free area of 

the component, draw a diagonal line to make it at an angle to the axis of the steel bar, 

and then draw 3 as shown on the left side of Figure 1.6. 6 measuring points (at least 3 

points, otherwise lt can not be calculated), so that the spacing bet.-.een the 1 and 2 

measuring points is 100mm, and the spacing ofthe remaining measuring points is 50mm; 
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Figure 1.6 Schematic diagram of measu ring line and measuring point 

(2) Find the widest position on the crack to be tested, measure lhe normal direction of  the 

seam at the widest point. draw a line, and make it at an angle to the axis of the steel bar, 

and then sew it. Draw three to  flve measuring points symmetr1c ally on both sides, the 

first pair of measuring points is 100m m, the second pair of measuring points is 

150mm, the third pair of measuring points is 200mm

and so on; 

1.4.3 Test Requirements 

(1) Keep the measurement system and measurement parameters unchanged du ring the 

test;

(2) The transducer should be tightly coupled to the concrete lest surfare by the coupling 

agent, and the coupling layer should not be mixed with mud or air;

(3) The ultrasonic propagatlon path should be avoided parallel to the adjacent steel bar 

axis. lf it is unavoidable, the shortest distance between lhe two transducer wires and the

steel bar should be no less than 1/6 of the ultrasonic distance measurement.

(4) lf unreasonable data o ccurs during the test (when the sound of  lhe !arge span is less

than the sound of the small span, the sound of the cross-slit of the same distance is less 

than the sound of lhe non-slot, etc.), the cause should be found in time, and if  necessary,

lhe fault shou ld be repeated. Test the core.

(5) Ouring the test, lt must be ensured that the inner edge of the receiving and transmitting

transducer is tangent to the measured point.
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