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EXPERIMENTAL STUDY ON ANTI-PENETRATION PERFORMANCE OF
STEEL FIBER REINFORCED POLYMER CONCRETE

"CAO Hai, ZHANG Xin-le, GUO Xiao-hui, FENG Jin-ji, LI Yan-zhao

(The Third Engineer Scientific Research Institute of the Headquarters of the General Staff, Luoyang Henan 471023, China)

Abstract: By adding polymer to inerease the bonding strength at the interface between steel fiber and matrix of
steel fiber concrete, the properties of matrix,the tensile Strength and bending strength of the concrete and the
properties of deformation and toughness is to be further improved. Anti-penetration performance of steel fiber
reinforced concrete (SFRC), polymer concrete (PC), steel Fiber reinforced polymer concrete (SFRPC) are studied
in this paper. Experiment was conducted by launching steel projectiles into concrete targets. Damage distribution
of concrete after penetration is obtained. The results showed anti-penetration performance of SFRCPC can be
increased obviously.

Key words: steel fiber reinforced concrete; polymer concrete; steel fiber reinforced polymer concrete;

penetration
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T, B RGh R MG RIS RE

ZHER, RELHRAMERT AL LAMERTEZE T &EMNER, TR T AENRE. Biko
FEEBATIR, EESHPRE D EBERF SR M A A MGk SHPB % &, X%l
VEHE L AN 4R EE L (SFRC)FIANZF 4 B & IR K+ (SFRPC), #H1T T rhr k6™, R4 R w3 A
PRI M B AR Ik g e YR ek 2 AN AT A TR -, ARAT 4R R SR R o A SUR S s R A4 VR ek
THBGRI 7, WA T RA4ERE L. REWIRE AR 4R SR E - KPR MMERE.

1 R

REELRERIT, QFEH MM ERR. HETREWRELPC) . AEBENNGERE L

(SFRC1. SFRC2). REWML YR #%E 1 (SFRPC)A PR B FE (11056 $EAR -

1.1 #ehERE

C EAFMER TN KL & 8 AT 4 A BR A w1 AR P I m R N 22 VI B 5 AN AF 4, BARR S RS
GSF0625, K&K 25mm, E1% 0.6mm, KL 42.

REWNL VR KR TR EE L8 B AR 1 454 S AR M BRI PROEAE 4, TR NC K&,
ARERR ER/KIE N E, BAZFEHATHI R E A 1M B —Fioky BRR IR & %

AR R SR A KSR, BARAE 25mm, 4085 R FH G dkRd, KR P.O 42.5 &
ARERR LK. AT 4EiBEE AT 4 AFB RN 3.0%. 4.0%, WAHERSWIRET PRI AR B E
N 1.25%. REVIREL . MAEREWREE L P REMBED N 16.0%. 15.5%. FHORLGERE 1.

*1 BRRLEAL (kgm’)

A BE&M KE W A K BN BEK BUKH A4
SFRC1 : 479 574 936 164 342 171 13.7 234
SFRC2 . 489 557 908 168 350 175 140 312

PC 444 444 444 1185 242 - - - -
SFRPC 444 444 444 1185 251 - - - 98

1.2 HEHIEFNR IS5 E

HIET 4 HEEMR, BIREWIREEL(PC). NEBEMINTYEIREEL(SFRC1. SFRC2). WALERE
TR #%E +(SFRPC) A R & R i 50 ¥ AR

R K 4 R TR e 82, RSE A 400mmx400mmx200mm .

ZWRK KA ©30mm L2 H3EERA, #42 30mm, #E 0.5kg, X5 rb s 2 ¥ B 2 78
320m/s fihi. Sk TR SYTIREE. BERHEE, LR 2.

2 HEERS S

2.1 RIWER
WML 4ETREET(SFRC1. SFRC2). RA&MIREE+(PC)RIAN LT 4t R & iRkt 1 (SFRPC)IRIGAR (1) F 112 1)
REE . PALTIARE. WMTEZNE 2.
+z2 HIREOHE

A EADIR YR ST B AR Bi R
cm cm cm MPa
SFRCI1 12.4 5.6 17.3 119.8
SFRC2 11.7 4.1 16.4 127.0
PG 13.0 7.4 21.0 63.3
SFRPC 5.0 4.3 16.5 66.7

WIS R R L 1. 1 2, AT BLE R B R R AE .
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RaViREE LN, Uk 321~331m/s, LKA SEMRIE TR BRI BR 7> 2 B, $EARE TR UL
FRRGL A HAEH A 150mm=x200mm K/NFTREE PR AR . BT 43R A PR GELSEA, 3
276~320nvs, S BEAR AL TR AR IT, RS2 R TBURIR,  BERRH T oR & I A AR B 8 T AR, AN AT 4
L RUAIE AR R SO 26 T, FEBOE TR R TT, HA IR SE, H R 2 TN AR S MR B LR
IETH, ¥EHCE A 2 5% AR LR SE .

a B4R IE BT

Bl 1 REREE HEBEIR

a $EAR LT b HEHR
B2 AR & ViR SRR O

22 RELERIH

Sttt B bR 00 R o R A A T S ke . B bR A TR AR Z ph e, BT K
IR, T T R SR TR SR A B RRAE

R4+, SFRPC #1145 PC. SFRCI . SFRC2 HUMRAHEL, RAIEREES AW T 61.5% 59.6%. A
57.2%. 5 PC . SFRC1 ¥EAR Fb4%, SFRPC #EAR () SAETIRBEN/N T 41.9%- 23.0%, FHITEARR/D T 21.4%-
4.6%. {EMEHER T, PC. SFRCI. SFRC2 AR TS M#EF=4 7 JLAK B B R IR S8 (LI 1), #H /e,
SFRPC HEARIE [P~ AE RS IR a4 550N, i R A B RIS L E 2).

Zxttart, o LLE AN 4E1RAUE BN 1.25%1% SFRPC $EAR INHLIRAIEE 77, BHE =T PC SEAR AN
FYERFIB RN 3.0%0) SFRC1 ¥4, SMMALEAFIBE A 4.0%K) SFRC2 ¥EHAH LT .

5 B R AT O TR 1 ) e T 7 3R TR B R B 7T, RSN 100mmix 100mmx300mm, B 72
g B L WO, ERRINEN T AERUR AW, A BE B B SO TR I (WA AT AR AT (0 R TR, (R IGE S
IR BINGE, s T AT RER IIRISCRE 11 WRBRAR T FIRERE BE bt B AT 4E R R S 1B E 3 N B .48
Ho MEA IR SV, WeAR J5 far 3-8 T H 28 BE A A7 23 0 ™ FeA Lu itk . SERAREWamE, TRk
+ ARG HEIGFRENM:, #15 SFRPC (iR K ELL PC. SFRC H2518 . BAMA RISt b2 drt g i
e, HRMERMESYE, WG LGP — DR 2R, SR AT B BT FE 2R
MIBhREN R, S SRR AR B 2 D), B AR AT TR 5 4 ek R P2 1 R/ SR B K e b e B A R /N B
XK.

IKPETREE R — N2 HEZIER, MAREYE ML, Rl R fLa5 M KA RS R A T 2.
KA BT % SFRPC. PC, SFRC JRBET ITOW A MG E A, A4t P KFLE SR, o
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RN E, FBOREMRE. REVWMAG, BEEFHARM RN S, REL P RATER, o
ANLBEF M, BAERARERE TR, AR, BELAZEWTAROZILRERNEE, [
HEZA RN . FLURBRMFLRAFL) N REE L5 , PUkR. PUB SN FAUE KT /L%
BEAL). B, REVHIB N IRSCE B Z T . 53 S0 TR A K Ye 3 ik 5 SR I AP e 1T
BX, EdEXEMRE, SHEEMERESE. MR P EARSMBENAE, WA, KA
IR B B RS 855 . REWIMA TSR RE LM ROA TS, REWRBKET 1 KRR AR EH
fl, MUERLEX SRR, ARG &R F B NE, fEREE L PRRKL= 5 RE
WOIEER 4332 43 R 58 42 3Z 4 A 2 18] AR S5 44 o

KEMH. IERERIN, FERELIMANSYE, LB IER KRN 4R R g, m
BAEBALNT, YA R REERA AT, FERLMNA4ESEERARRIEE, A5 dTRE
TR R S A L ANE 2, RN AT S AR B IR EEARPR I, TR e (A O IR
SUE UMY RMZ ), FRAR T RAGREE . (Kb, W REAR TR RIEMA 4ERIRE5RIER], B U0 K+
HEAHATEE, ERBEEHMARSYREARITEL —. BAMS) KRR TIXFEERER . B
B RRAES MRSV, X T A b B BRI ER, U TREE IR IR T
B2 A1 A4, BRI 4R S ViR B L R MM REA R T BCRIIR M. RIS i T AT 4E R S iR ke i
AR 45 BART — N AT 4Rt -, BA REFfiE TIkRe.

3 GRERE

W FE R T LME @R R L . AT 4R+ (SFRC). RAYIRE: L (PC)MMLT 4 R SR E +
(SFRPO) I A S M Re MBI TSR, IR T R AL, x4 FRE BEREAR A Hifz ) e
AT THEFL, 183 7 LAT45R:

WL 4R B+ (SFRC). RAYIRE T (PC)FNL 4 I & WIREE L (SFRPC), 5 i@ERE L AHEL, #R
AR EPLERMMERE, WA T RYMAMRENRE. #—Bxitbataa R H, EhdsfER TREMMN
AHMBAERLRE—IMAREY SN AR T L. FHEHE. WA4ERSYIRE L (SFRPCO)EAE
FHIRPURMIGE S, SREVERERLT.

R TR : TN 15.5% KSR 1.25% RPN 4R S IR EE L (SFRPC), 5 4.0%MW4F4E{4k
B B R 4R % L (SFRO) B G HIE FIPTRAIMERE . EiX3| SMNA4RE CAHEEREMATIR T, RHMW
HHEREYIRE L (SFRPO)N, B DUB/MRLEAIIBE, RN R AV 7 N R &+ B A R4S A4
R R KigE /08, WAYEMGE THRELT, Frali&a TaMEmE, tsehaii. i, yliniiE.

S
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Kigin: EHRRFNT; EARTREY:: PR, WRTRE: PREE: REERE

EARTHQUAKE DISASTER PREDICTING PROGRAM FOR CAMPUS
BUILDINGS IN TSINGHUA UNIVERSITY AND ITS APPLICATION IN
TEACHING OF CIVIL ENGINEERING

ZENG Xi-ang, YANG Zhe-biao, XU Zhen, LU Xin-zheng

(Department of Civil Engineering, Tsinghua University, Beijing 10084, China)

Abstract: “Earthquake disaster predicting program for campus buildings in Tsinghua University” provides
campus buildings to students as researching objects, which are familiar to them. The program can implement
elasto-plastic time-history analyses as well as earthquake disaster visualization. When applied to the teaching of
civil engineering, the program can help students easily understand knowledge and use it, moreover, inspiring their
enthusiasm in study and exploration.
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