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General Description

Applications

With the merits of simple structure, easy correction, maintenance and repair, and
portability, the Concrete Test Hammer is widely used in civil engineering and construction
industry for testing the strength of concrete. Compared to other nondestructive testers,
the Concrete Test Hammer is an economical and practical nondestructive testing
instrument.

HT-225A is a medium Concrete Test Hammer, its kinetic energy of impact is
2. 207)(0.225kgfm). It is extensively used for testing the strength of various concrete
members (slab, beam, and column) of normal building strength and bridge.

Basic principle

When testing the strength of conercte, Concrete Hammer uses 3 certain elastic force to
transit the impact force of an impact hammer to the surface of canerete its initial kinetic
energy radistributes, a part of energy in the form of plastic deformation or residual
deformation is absorbed bty the concrets, and another part of energy which is
proportional to the surface hardness is transmitted to the impact hammer, making the
hammer rebound 1o a certain height, then the strength of the concrete is derived from
the proportional refation between the height of resilience 2nd the concrete strength .

Structure of Concrete Test Hammer

The Concrete Test Fammer is mainly composed of flip system, valuc-indicating system
and shell component. Its structure is shown in Fig. 1. The diagram shows the state that
the impact hammer has finished impact in the test and the pushbutton has locked the
movement. ic. retsining state of resiliance value
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Fig(1) Structure of Concrete Hammer



Main technical specifications

The main performance indicators of HT-225A Concrete Test Hammer are as follows:
1) Nominal kinetic energy: 2.2071(0.225kgfm)

2] Mean value of steel anvil ratings of Concrete Test Hammer: 802+ 2

3) Overall dimension: 666 % 280mm

4) weight: 1ke

5] Test thickness: < 70cm

Operating and Testing Methods of Concrete Test Hammer

Operating method of Concrete Test Hammer

o use and operate the correctly can give better play to its efficiency and improve the
accuracy of test. Thercfore, the operating personnel of the instrument must carry out
operation according 1o the stipulated operating rules and racurament

process of the instrument, it is necessery Lo pay attention to the correct gesture of
holding the instrument. The correct gesture of nolding the in s that one hand
hoids the middie portion of the instrument, and which also plays he function of
straightening up in the whole process: another hand fiolds and presses the tail hood of
the instrument, and which is mainly for exerting pressure on the instrument while also
playing the auliory function of straightening up

The basic points of Lhe operation of the Concrete Test Hammer are that the force used
must be even and slow, the Concrete Test Hammer should be straightened up to vertically
aiming at the test surface, and should not be swayed

The operating procedures of the Concrete Test Hammer are a5 follows,

Make the flip rod 1 of the Concrete Test Hammer press against the surface of concrete,
lightly press the tall hood L1 Lo make push button 6 release guide flange 8, under the
action of pressure spring 12,the guide flange brings along the pointer biock
downward to "0 position: at thal time, hanger 13 links with the tail of impact hammer,
the flip rod extends out from the shell of instrument, then Lest can be carried out

During this process of operation, when the pushbutton releases the guide flange, the
cperator’s two hands should raise the Concrete Test Hammer o leave the test surface of
concrete which it ariginally pressed against, the speed of raising should be quick 50 45 To
make it easier for the nanger o tink with the impact hammer

move

Maker the extended flip rod aiming at the test point of the test surface of Lhe test
specimen of concrete and keep the center axis of the Concrete Test Hammer to be
perpendiculsr to the test surface: then use one hand to hold the instrument shell 3, and
other hand to slowly and evenly hold and press the tail hood 11, at that time Ilip tension
spring 16 is stretched, the flip rod is pressed Into the instrument shell, i. . the impact
hammer 14 obtains the energy from the flip tension spring.

When being pushed and pressed to 2 certain position, the back of hanger 13 touches the
bolt 19 on the tail hood, at that fime flip tension spring should be stretched by 75mm
the impact hammer 14 has obtained an energy of 2. 207 specified by the design of the
instrument, and is at position ready to be set off at a louch

During this process of operation, care must be taken not 10 use (00 much strength to



. The impact hammer will be

result in an impact, and the center axis of the instrument should always be kept
perpendicular to the test surface without sway.

connected with the hanger when continuing to exert
pressure on the tail hood. Owing ta the action of the flip tension spring 16, the impact
hammer rapidly impacts along the center guide rod 7 toward the flip rod 1, the kinetic
energy is transmitted to the concrete test specimen through the flip rod.

During this process of operation, the impact hammer collides with the flip rod many
times, therefore the aperator must hold the Concrete Hammer firmly swaying, and make
the axis of the instrument keeping perpendicular to the test surface.

After resiling, the impact hammer brings the pointer block 4 to a certain position, then
the operator should continue holding and pressing the Concrete Hammer to keep the flip
rod against the test surface, and read from the dividing ruler the value N corresponding
to the dividing line on the pointer block 4. If the light is dim or it is inconvenient to read,
the aperator can, after finishing flip, press down the pushbutton 6 to lock the guide
flange, making the pointer block 4 keep in position, then take the instrument to a place
where it is convenient to ohserve, sa as to read the value N and make a record .

The above —mentioned is the whale process of one flip Lest and the aperator can obtain
a resilience value, and by repeating this process the required resilience value of the test
point can be oblained.

Testing method of Concrete Hammer

To strictly execute the technical rules of Concrete Hammer and skillfully master the
esting rechnology of the Concrete Hammer, the basic performance and operating
method of the instrument are the prerequisites for smoothly carrying on the test of
strength by the resilience methad .

As for the provinces and cities that have established regional resilience curves and the
regional technical rules of resilience method, they can alse adopt regional curves or
ute regicnal rules. Those provinces and cities that have not established resifience
curves or rules should the ~ Technical Rules for the Evaluation of Compression Resistance
of Concrate by Using 16112385 resilience method

©

Preparatory process of lest
1) Selection of test zone
In accordance with the requirement of technical rules of resilience methods, the test zone

bes soloctad o

e accoiding 1o the yuality condition of

the member

A. The test zone should be selected on the lateral face of the concreting ( the side of laid
—on shulter board that is perpendicular to the concreting direction}. If it is impossible to
meet this requirement, it can be selected on the concreting surface or bottom

8. The test 20ne should be selected on the surface of the exposed part of the member
whereit is easy to measure the resilience value and the carburized depth.

C. The test zone should be selected on the two basically symmetrical test surfaces
(hercinafter referred to test surface ) on two relative surfaces of the member. If it is
impossible to meet this requirement, it is allowed to have only one test surface

D. The surface of test zone should be clean, flat and dry, and must not have joint, finishing
coat, rendering coat, laitance, oil stain, and voids and pits, the grinding wheel provided

5



with the machine can be used to clean the surface impurity substances and polish the

rough places if necessary, and the surface should not have any residual powder or debris

2) The number of test zones on every test member should be no less than 10, and they
should be evenly distributed on the test surface, and should bypass the reinforcing
bar and embedded iron parts within the concrete or sel up nearby

3) The spacing between two adjoining test zones should not be greater than 2m

4) 1t is desirable that the size of test zone can hold 16 resilience test points, usually is
about 400cm2

5 Test points should be evenly distributed within the scope of test zone, the spacing
between twa adjoining fest points should nof he less than 3em, the distance between
the test point and the cdge of member or exposed reinforcing bar and iron parts
chould not be less than Sem. Test points should bypass rainforcing bar, air hole and
exposed sone

Rules for resilience test

should Megsure up to the ssandard

2} According ta the techaical rilcs of resilience m
<08t surfacos and test points and they should Rave cloar numbering marks

3} A the small—sized and low—rigidity mambers or those with the test focation ess

1 10em thick, shouid he arovidet with support ta fix T securely, then tost can 5o
carrice out

4} the test surface laver of the concrete has oeen wetted for a short term, tast should
rot ba carrias out until the surface layer is dried by air

S Steam  cured roncrete should not be Tested Unhl 12l the member has undergone
ratural curing for 14 days after being taken out from the curing pit

6] The reading accuracy of the resilience value should be up t¢ 1 in the test,

neasured resilieice value should be noted on the Lest record sheel.

£3ch test point ca1 b tested arly once, no repeated resilience and tests o the same

point are 3lowed

81 The owo relative test surfaces of each test zone should be testec on & points =3ch

and 16 points in total. If tests can only be carried oLt on one test surfzce, hen test on

16 points should be carried out on that surface. (The tesl surlace can be expanded

¢, sclect and arrange test 7anes,

d the

appropriately i permiticd. )
4] To the nor. horizantaby tested surface, the neluzed angle between the center sxis of
Concrete fest samme- and the horzontal fins shauid he cetermined, and the = * or

angle value and the corresponding resilience value should be noted . The posidve
and negative included angles are shown Fi

10) When Lests are carried out on concreting surface, the measured resilience values
should be noted with * bettom * ., top " or * lateral face * .

11) Whether the test surface Is carburized of ot should be timely judged. and should be
noted for the measured resilience value.

12) The dry and wet degree of the test surface should be judged and should be noted
with dry surface or wet surface and their respective resilience values.

13} I the surface ayer and the interior of the test location of the concrete are not of the

and show obvious difference, o there are serious defects in cancrate,

same q
they are not suitable for resilience tests




14) Concrete that has suffered chemical corrosion, fire, cold injury during hardening
period, high—temperature or humid environment for a long period of time or has
been impregnated with water is not suitable for resilience tests

Fig 2

Fig. 2 Diagram of test angle

15) When the ambient temperature is lower then 5 or higher than 35°C, it is not
suitable to carry out resilience tests.

16} If the radius of curvature of the test location is small than 23cm, it is not suitable to
carry out resilience tests.

Determination of carburized depth

Carburization is the main factor of affecting the test of concrete strength by resilience

method, therefore it is necessary to carry out the measurement of carburized depth

immediately after the resilience tests, and the measurement result should be taken as the

basis of the determination of concrete strength . The measuring method is as follows:

1) Use a proper tool to make a hole of 15mm diameter in the location . the hole depth is
slightly greater than the carburized depth of the concrete..

2) Clean away pawder and debris in the hole, but it s forbidden ta wash by liquid

3) After the cleaning, immediately drip 1% alcoholic phenothalin solution on the hole
wall. The un-carburized concrete will change color to a purplish red while the
carburized concrete will not change color -
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4] Use steel ruler to measure once or twice the vertical distance from the test surface to
the place on the hole wall where color is unchanged, the accuracy is to 0.5mm . That
distanice s e very carburized depth of that test zone.

5] For determination of the value of carburized depth, it is necessary to select one tast
point for one test zone.  If the concrete qualities or resiience valuzs of two adjoining,
test zones are basically similar, then the value of the adjoining carburized depth can
be used as representative.

Processing of test data

Calculation of resilience value

When the Concrete Test hemmer is used to test the lateral face of concrefing in the
horizontal direction, the three greatest values ano three smailest valucs n the 16
resilience values should be rejected, Lake the remazining 20 resilence velues anc calculate
the mean resilience value ol Uhe test z0ne by the following formula:

I3

Where. N— —rmean resilience value of the test 7are, the calculated volue keeps valid ug
Lo one digit atter decimel gaint
i~ —rasilieace value of the i test point

When the Concrete Hammer s used to test the lateral face of concreting in rai “iorizonta
sirection, the measured data snould data wsed first to calculate the mean
resilience valus Net of the test 20me by formuka |1) according to the angle o between
the s of Conerete Hammer anc the horizonsal cirection, Then convert it by the followirg
formula into the mean resilience va:ue of the tesr 200 tested in horizontal i

ection
N-N 3
Where, N mean resiience valuz of the tes
ang he horizonta: direction are in an & 2ngle
onc digit aftor decimal paint

[ the correction values of resilience values at differcrt tosl angles ¢
Table: 1, the value keeos valid up to one digit aftor decimal point

The correction values Z:Na  af resilience values tested in nan horizontil state

20ne = wher the Concrete: Harr

the calculated value keeps valid up to

sulied from

Corraction values AN.of resiiience values at

different test angles «  Tab

Tostangie
+90° 60" +as5” 30" 307 a5’ 60’
=5.0|=4.0|~=3.0]+2.5 [+3. G +3.5 [44. 5
—iol=ssi=a sl o s 30 35
A6 KD 2.0 a5 2. 0 2.5 1430
3.0 -2. EE) 1.0 1, 8 -2.0 |+2. 5

correction values corresponding to Na  that have not been fistad in
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different test surfaces Tab. 2

the table can be obtained by using interpolation, with an accuracy to one digit after point.
When the Concrete Hammer Is used 1o test the concrefing surface or bottom in non
horizontal direction. they should be converted into the mean resilience value of the test
zone of the ateral face of concreting respectively according to the following formula
Nelst 2 Ns @

Where, Ns——the mean resilience value of the test zone of the concreting surface or
bottor, the calculated value keeps valid up to one digit fter decimal point.

ZNs—— correction value of concreting surface or bottom, consulted from the table,
keeping valid up 1o one digit after decimal point

Correction values of resilience values of different concreting surfaces. (See Tab. 2)

Correction values _Ns of resilience values of

- N5 7
surface
o T i2s E
25 t2. 0 25
a0 s 2.0
35 ! 1. @ s
+0.5 -0
@ 05
@ 1] 1

to N5 that have ot been listed in the tble
curacy 10 one cigrt after decimal ponr
conareting surface refer o the

ection vales correspondin
6 by using interzolation, wi
(2} In the tasle, the correction values reloted 1o the
correction values after ardinary mortar rendering.
(3] In i20 tasle, the corrertion valurs related o th cancrefing bottor refer ta the
correction values under normal contreting condition when Ui sur‘uce und bottom of
“dructure or a member adopt sam: kind of sutiering

()0 the test, it ncither the Concrete Hammer s in horizontal direction aor the Lest zore
1 the keral face of toncrening, an angle carrection for the resiience vaue shoulo be
carricg out st than the rey sion of concreting surface is carried out

no

Calculation of carburized depth
The mean vslue of carburized depin of each test zene should be
the following formula:

lculate according 1o

}m.‘Ll

n

(4]
Where, .——the mean value of carburized depth (mmi of the test cone, lhe calculated
value keeps vaiid up to one digit after decimal point.
L The value of carburized depth(mm) measured at i fime-
n——Times of measurement of carburized depth of test zone.
If the mean value of carburized depth L calculated according to formula (4] is smaller than
orequal 1o 0. 4 mm, then it should be treated as un-carburized, i. e. Lis = 6mm, then
It should be calculated accarding to a mean vaiue of carburized depth L =smm.

9



3.3.

Evaluation of concrete strength
The determination of concrete strengtn can be civided into indivicus! evaluation and
sampling cvaluation. The usual sequence is as follows: frst sel the strengih of test 20ne,
then the strength of test specimen, and then the strength of member and the strengih of
the whole structure. O general condition, indvidua members ares used s the basic units
for evaluating the strength of concrate. O the basis of evaluating the strength of the
sampled members respectively, the strength evaluation for whole structure can be
carrieg out.

Determination of the <trength Rni of test zone

On the basis of the mean resilience value N ol each test zane (after calculation and
correction, keep valic up o one digL alter decimal point} and the mean carburized depth
1, find out the strength value Rni of the correspanding test 2one by referring to the data
fisted in the conversien Lable. The conversion table is seen in Appendi 2

Determivation of the stength R of test specimens

The mean strength value &1 of the concrote specimens shauid be calculated accoraing o

the fellowing formula

(51
i value ol the concret e specimen  MPa seeping va id up

Where Rn——the mean stre

Lo 2 digil after decimal pein:
— —for the structure or m

5 test specimen: for stivcture o member evaluated by sampling, take the sum ot the

nurrbers of the test zones of the sampled spec mens.

The strength values of tne concrete specimens under tne firs: condition and urder the

secand condition can be calculated accarding to the following formulas:

rdividually, take the nummher of test zone ol

maer eva at

Ru=1. 8(R, KS) 6}

Ryz= 1. & {Ry} min ]

Where | 1= the strength awr of The conerete specimen uncer frst cordition
MPa) accuracy xeeping valid to ona digit sfter decimal poirt.

fin2—— the strngth value of the concrele sptimen vnder second condition (MPa),
accuracy keeping vaiid to onz digit after decimal point
Sn—— the strangth standard difizrencz of the concrete specimans (MPa), calculared on

formule (8], atcuracy keeping valid 1o two digits lter decimal poi

SR n(Res)

Go=tt
n-1 i8)

{Rni) min—For the structure or member evalualed individually, Lake the lowest concrete
strength value [MPa) in a test specimen of the test zone : for the structure or memaer
evaluated by sampling, take the lowest concrete strength value (MPa in every sampled
K- The acceptance coefficient values should be taken from Table 3;
n—For the structure or member evatuated individually, take the number of the test zones
of atest specimen: for the structure or member evaluated by sampling, take the sum of
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Main technical specifications

The main performance indicators of HT-225A Concrete Test Hammer zre as follows:
Nominal kinetic energy: 2.207){0.225kgfm)

2) Mean value of steel-anvil ratings of Concrete Test Hammer: 802

3) Overall dimension: 066 > 280mm

2) Weight: 1kg

5) Test thickness: < 70cm

Operating and Testing Methods of Concrete Test Hammer

Operating method of Concrete Test Hammer

To use and operate the correctly can give better play to its efficiency and improve the
accuracy of test. Therefore, the operating personnel of the instrument must carry out
operation according Lo the stipulated operatin rules and reuiremont.
process of the instrument, it is necessary Le pay attention to the correct gesture of
holding the instrument The correct gesture of holding the instrument is that one hand
holds the middle portion of the instrument, and which also plays the function of
straightening up in the whole process: another hand holds and presses the tail hood of
the instrument, and which is mainly for exerting pressure on the instrument while aiso
playing Lhe auxiliary function of straightening up.

The basic points of the operation of the Concrete Test Hammer are that the force used
must be even and slow, the Concrete Test Hammer should be straightened up ta vertically
aiming at the Lest surface, and should not be swayed

The operating procedures of the Concrete Test hammer are as follows:

Make the flip rod 1 of the Concrete Test Hammer press against the surface of concrete,
lightly press the tail hood 11 to make push-button 6 release guide flange 8, under the
action of pressure spring 12,the guide flange brings along the pointer block to move
downward 1o “0” position: at that time, hanger 13 links with the tail of impact hammer,
the flip rod extends out from the shell of instrument, then Lest can be carried out.
During this pracess of operation, when the pushbutton releases the guide flange, the
operator's two hands should raise the Concrete Test Hammer to leave the test surface of
concrete which it originally pressed against, the speed of raising should be quick so as to
make it easier for the nanger to link with the impact hammer.

Maker the extended flip rod aiming at the test point of the test surface of the test
specimen of concrete and keep the center axis of the Concrete Test Hammer to be
perpendicular to the test surface: then use one hand to hald the instrument shell 3, and
other hand to slowly and evenly hold and press the tail hood 11, at that time flip tension
spring 16 is stretched, the flip rod is pressed inta the instrument shell, i. e. the impact
hammer 14 obtains the energy from the flip tension spring.

When being pushed and pressed to a certain position, the back of hanger 13 touches the
bolt 19 on the tail hood, at that time flip tension spring should be stretched by 7Smm

the impact hammer 14 has obtained an energy of 2. 207 specified by the design of the
instrument, and is at position ready te be set off at a touch.

During this process of operation, care must be taken nat to use too much strength to




Appendix 1 - Common faults of the Concrete Test Hammer and
the analysis on their causes

No. | State of faults Analysis on causes
1 When concrete hammer flios in test, the  The field angle of the gointer piece on puinter block
pointer block stays at the swartng relative to pointer shaf is too smal.
position and will not move. | The pointer piece is fractured
F In the process of flipping, pointer block | The field angle of pointer piece on pointer block is
sways and rises step by step. somewhat small.
The fitting between pointer block and nointer shaft is
| too loose.
| Pointer block touches and rubs with dividing ruler
| locally or the local friction between pointer block and
3 B . | thegroove of machine she'lis too great.
3 Ponter bock 18 carried up Lefere | The fielc angle of painter piece on poirter block is tao

flipping, making reading impossibic | 1avge.

The hook end of hanger has become a small obtuse
angle

- tail end of impact namme
1. Harger spring s drooped.
ok end of hanges is fiaclured or has becoma
an obluse angle owing 1o friction

. | 3. The flipping tension spring has heen fractur
The fliping rod cannot extand out, thus | Puskbit:
being useless.

willnotoct.

7 The Nipping rod is easy dropping The Fitting batwern this end of center guide rad and
the inner hole of flipping rod is not tght

he rated valuz of the instrumen: i

" 1. There are oirts on the impact plare of impact
normal state s e the low side amer and flipp g rod.

2. There are dirts between impact hammer and
center guide rod,
3. The contact of impact faces between impact

| hammer and fl:pping rod is uneven.

| 4. Parnial claw at the end of center guide rc
fractured
5. 1he movement is damaged

iction has augmented




Appendix 2 - Conversion table of concrete strength value of test

zone
o L . - -
it | impact direction Horizontal | impact direction
90 [e0~ [as° |30° 30| 45" | 60"
20 103 (103 103 (103 103 137 183 |
[z 103 (103 103 103|114 149 155 162
[22 |3 103 103 [103 |15 4160 [167 1
|23 103 103|103 [104 137 174|180
Lz:a 103 [103 105 |116 [149 186 | 193
2 103 108 16 127 162 200 |08
% 0 120 128 140 175 214
{27 TTis (133 a0 18 1% 28
|28 134 |16 154 (167 [203 a3
2 |18 10 167 |10 218 %0 |25
30 182 (196 |233 265|274
(R 196 210 [243 1782 |29
| 5 208 |307
1316|325 |335
302 (2
S [361 371
|56 s |75 [383
37 |us |8 6 |14 399 410
£ 06 307 ~ la07_a18 428 a9
39 316 325 : @28 (439 (450 a6
a0 E 5 35 378 [aas |59 [a70 _asa1 |
a1 375 |35 81 a9z 04
Taz 37 (a8 [z 513 [sa5 |
M8 1439 525 |535 (548 |
i 211 263 566 558 1570
45 63 | 485 57.0 582 595
I3 465 487 510 92 600
a7 i 510 s34 |
[a8 513 575 536 | 560 [ [ 4‘
| a9 535 |58 560 | 585 1 1
I 568|575 58.8 | 600 | ]




Appendix 3 - Conversion table of rebound value to psi

Rebound Value | 90 degrees (ke/cm2) | 90 degrees (psi)
20 125 1778
21 135 1920
22 145 2062
23 160 2276
24 170 2418
25 180 2560
26 198 2816
27 210 2087
28 220 3129
29 238 3385
30 250 3556
31 260 3698
32 280 3983
33 200 4125
34 310 4409
35 320 4552
36 340 4836
37 350 4978
38 370 5263
39 380 5405
40 400 5689
41 410 5832
42 425 6045
43 440 6258
44 460 6543
45 470 6685
46 490 6969
47 500 7112
48 520 7396
49 540 7681
50 550 7823
51 570 8107
52 580 8250
33 600 83534

Rebound Value 90 degree (a) Pounds per sq. In.
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