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A Study on Impact Compressive Strength of Axial

Loaded Concrete Specimen

Yasunori MATSUFUJI

(Department of Structural Engineering)

The purpose of this paper is to judge impact property of axial loaded concrete or mortar specimens,

when they are subjected to impact compressive force by a drop weight impact testing machine.

Brief of these experimental results are as followes.

(1) There is a correlation between impact fracture energy and statical strain energy of the specimens

without reference to axial load.

(2) Residual strength of axial loaded specimens begin to drop down over the critical impact level, then

impact fracture energy and impact fatigue strength are both lower than that of un-loaded specimens.

(3) Stress—strain curve of the specimen in impact fatigue test changes with increase of repeat number

and showes the same process as compressive fatigue tést.
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Table-1 Details of Mix

Mixing Max.S | Slump Flow C W W S S G
(mm) (cm) (mm) | (kg/m°) | (kg/m?) C a (kg/m*) | (kg/m®)

cCco 20 18+1.5 - - 409 204 0.50 0.48 846 903
CMO 5 230+15 568 284 0.50 1.00 1363 0
AC 20 18%1.5 - 293 200 0.68 0.52 933 863
AM 5 - 230+15 441 300 0.68 1.00 1405 0
RC 20 18%1.5 - 340 194 0.57 0.49 871 902
BM 5 - 230£15 526 300 0.57 1.00 1336 0
cc 20 18%1.5 - 390 195 0.50 0.49 842 888
CM 5 23015 595 298 0.50 1.00 1286 0
DC 20 18+1.5 - 461 203 0.44 0.44 732 921
DM 5 230%15 715 315 0.44 1.00 1145 0
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Fig. 2 Sketch of Axial Loading Apparatus.
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Fig. 3 Relation between Stress and Strain.
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Fig. 4 Diagram of Impact Fracture Test.
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Table-2 Minimum Drop Height H, (cm) at Impact Failure
.. Age Fc E oc/Fc
Mixing . . )
(days) (kg/cm?) | (X10°kg/cm?) 0 0.25 | 0.33 | 0.50 | 0.67 | 0.75
9 169 1.61 128 - 125 — 108 -
16 233 2.19 145 - 137 135 123 =
CCO
17 251 1.86 138 — 132 123 - -
19 273 2.07 149 — 142 134 - -
10 178 1.20 180 - 175 155 — -
CMO
10 187 1.31 190 — 170 - 150 —
AC1 71 209 2.38 150 135 - 110 - 85
BC1 56 241 2.31 159 146 — 118 - 83
CC1 43 312 2.55 154 135 — 100 - -
DC1 54 423 3.05 200 | 150 — 125 = 85




36

@ FHBEAEESPECHCSRonk, RERE
LTI L CTEB AN 2 EICRERHREL
ToREEC kS EE

® HENEZIZHRBETIR, HREFREOBE
ETHEMATE RS- B8

Table2 FZDEHRIC L > THBONLBEE TS S
Ho%Rg,

HMEN 22 2 HBREOEFEV T A ANF —Srs
12(1), B)REYD Sr=Si— S THS>NDB, ZDSrs
PEBT L OCEEBEEI ALV —UBHET
H o Tz LAE T UIETE ORI X EDOFERI 4 fRoSEAL
Ladhidi s i,

FECCO, CMORBRMKIZL B Usk Srs & DR
B, MEEEOITNEEDEBHERY L M L ¢ Figd
T, EROEFTIIEES OTHEREIZ20, 40kg O
EEEFERL T2,

SrsDBEE ORI Ei DR D 120, 3FAE6E D Bl
BEGREERAVLOT, BRENIKERO T A=
47%BERBELLZ Lk, BBREO 2V
¥ —IRINEEN 2 BATHIE L T b bk, £
BAER T U/Srs=3~6DEFIzH D, BUERELVT
BIAVE ORI, BRI ¥ — D8
MEFHLIET T2, 37, EhoBohk k3,
NI A= —IZEBFEOTAIFNVF =SB ENY,
BIEN 22 2HBBOEEREEBEN 2RI R
B L RS ICFHEiT 5 C Lt HBRIC kB,

(2) EESHLEErALVF—cORR

BT 22T 2 WREBEDEEEE T A L F — Use
paeyr LT, Table2 nsBon?EmEBEL XV
¥ — U /Uoo & BHESI M 0c/Fe £ OBMRE, (13), (14)
# & #2 Fig-6 oxRd.

- ®)

HENEZT 2 a2 ) - VEEFRROEBRERERE MY 2%

FEMEa 7 V- FEEBENORENNE L, a=
2775 LI- g TRb s h 5,

BB OR EWHBREIT 2R L RE Lz H
WTERDbIN, ELIN, a7 ) — NRICEEEC
BB THENDHELZ T 5,

EEHOFMIR LR EZRETNE(14)K Tm
=0T HEABEZILNL S,

Uo/Uoo

Tc )
Fc }' 1

Uy 8 ogc
U, da2(6-2) {z>(2+Fc Y /1

CONCRETE MORTAR
Fc(kg/cw) Fc(kg/cmd)

209 O 229
241 A 322
312 O 426

423
169-273 (Age9-19Days)
1 1

é¢maro

1
50 0.

0

75 1.00

oc/Fc
Impact Energy Level Uos/Uoo ve-

rsus Axial Loading Ratio ocFc

BT L B L OB

ERBEES S Hor RO 2BGFHERER T, HEC
H W E3EEE s ORI T 2 BRBRAEDIBEDE
BEHDIENTE S, BIE/RZ 5 HBREDEE
WMEIALF—UEBELELT, HEZ 2 LVF-I
UlUs & FEHETREE Z X T 2 B AFaE L Fr/Fe £ OBk D
—{gi% Fig-T 2R 7, '

0.25 0.

Fig. 6

Table-3 Residual Strength Fr(kg/cm?) (Effects of Head Load and Drop Height of Weight)

Mixi Age Fc E oc | WE Drop Height H(cm) of Weight
ixin, -
& (days) (kg/cm?®) | (x10°kg/em®) | Fc | (kg) | 50 | 100 { 150 | 200 | 250 | 300 | 350 | 400
13.8] 207 191| 171| 98] 38 - - -
AC2 76 274 2.24 0 |19.5| 223! 168| 120 61| 14 - - -
25.1 —| 191| 191| 113| 65| 41 - -
13.8 —1 264] 159 67 - - - -
BC2 66 316 1.96 0.40
25.1 —| 320{ 312 124 45 - - —
13.8 - -1 327 210 54 — - -
cC2 59 321 2.37 0
25.1 - - - —| 299§ 102| 149( 33
13.8 —| 364 389 0 - - - -
DC2 56 423 2.98 0.50
25.1 —| 384 — | 330} 254 0 - -
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Table-4 Experimental Results of Repeat Number N to Failure
(Effects of Axial Loading Ratio oc/Fc and Drop Height of Weight)

. Age Fe E oc | H Drop Height H(cm) of Weight
Mixing ) T e -
(days) |(kg/cm®)| (x10°%gfem’) | Fc |(cm) |30 [35]40| 45 {50{55|65] 70|80 (90100} 10|10 {130} 150] 180
0 160 | — | — (54| — [31|18[{14] 7{—| 4]{—| 4|—|—-|—| 1
AM1 121 229 1.46 0.25| 145 | — | — |43 — |24[{19] 8] 6| —| 4|—| 2|—} 2| 1} 1
050130 |91 121} 6 | 6|—1—{ 3|—| 2y—| 2] 2y 1] 1} 1
0 195 | — | —|—| 147 46|20 — [ 14| 15| 8] 4|— [ 3}—| 3| 2
BM1 170 332 2.11 0.251 185 | — | — 49| 33 |17{13|10f 6| —| 5{—{—| 3|—] 2| 2
1050 150 | — | — 149 20| 11| 71— 3|—| 3|—] 2] 3}|—| 1| 1
0 250 | = —=|—| — | —|66]—|27({32(14]—|—| 8] —| 7| 3
CM1 170 426 3.79 025210 | —|—}—(128|38]32|—|15)|—1 7|—|—| 5]—]| 3| 2
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Fig. 10 Impact Energy Level U/U, versus Repeat Number N to Failure
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~ Table-5 Repeat Number N to Failure (Effects of Head Load and Drop Height of Weight)

M; . Fc E gc Wt ‘ Height of Specimen h(cm)
X8 | (kg /cm?) | (x10°%kg/em?) | Fc (kg) 5 10 15 20 30
13.8 21 19 11 20 39
25.1 30 19 15 29 76
AM 2 219 1.46 0.21
32.8 45 20 24 4 -
42.9 - 27 - — -
13.8 14 14 - - 49
25.1 33 15 - 26 65
BM 2 322 2.17 0.40 .
32.8 44 13 — 72 —
42.9 - 17 - - -
13.8 29 24 9 22 56
25.1 28 14 15 41 48
CM 2 424 2.67 0.40
32.8 64 25 17 58 -
42.9 - 21 — - -
(Drop Height of Weight H="70cm, Age=180—200days)
1.0
=
T 0.8
. o ( %0)2= Gl
0.6
(9]
®o
0.4 | A
h (em Fc (kg/cmd) | oc/Fe ady (kg/crd) v
15| 20] 30 v
cio|e 219 0.2 605 n
0.2 L. v
viv|w 322 0.4 791
AlA |A 424 0.4 878
| |

4, %

W5,

5

10

20

50 100

00
— N 500

Fig. 11 Square of Impact Stress Level (odjods)? versus Repeat Number N to Failure
(Effects of Head Load and Height of Specimen)
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