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Development of Ultra-lightweight Composite Pit Covers Made of FRP Which Exhibit High
Mechanical Strength
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When it comes to cable pit covers used in power plants and substations, and covers used in places like water treatment plants, it
is necessary to use steel or concrete products in places over which vehicles pass, since they must be strong. However, there have
been many problems in terms of cost and work-time because heavy covers need cranes to carry them in as well as for placing and
removing them. Accordingly, by compounding glass fiber and carbon fiber to make covers, we have made it possible for vehicles to
pass over these covers. We report in this text that we have developed ultra-lightweight FRP pit covers which exhibit high mechanical

strength, and can be carried by hand as well.

1. [FUIC

BHSALOFEER - BB FPRESTORER -
BERFICBIILZr—7VEy M (DT, ¥y PELH
F) RIS O KB HGE S NS EEITIE, FRP #
I UM, 3027 )— P IKER, TVI=T AR
EZOHBIIB LT S FSFREMIMEHEIN TS,
LA L. THAHEEASEIT$ 5 HArC BV Cid, e
OMEPSHEH SN EMIRENE 2D, SHHlH L0
a2 ) — P IREERTRE R D, HE, 29 L7z
EEETIIERDKREL 25720, WA, Bk, B
WCHEESLEE %) EERR B X 0T T 2 MO ERIC
Db, FFICEERIFICBI DI, R ZRBED
W b7, HERENICIE, BETEHBE LI
ANEGAREENL, T L2RRoHh, WHAEAKSE
PR EY T6 F oy 2 HEEZEZE LY Y b
ZOFBKELZD V. 2012 FFEICB VTSR X
CBBLEER L 720 DT ZFOMEIZOWTHET %,

1 FRPM#R

2. ERmMDHIEDF

PER. Ev FEICITHETHIB L2 B Y % L Ok
AR S, MRk 22 MBI —E—HTH %,
WHT 4 FRP EBHIFE L & 0V % =@k T— i L
7= FRPM AR (1 2) 2B < X igifb L THB Y. By
M, BELLTELOERHREALTVS (K25,
BHRE T 5 720 L v ) BIEIZEE A, SRR
2000mm A, A E D AEM & 25, —J). itk
BEIZOWT S FBROBI 2 S, BIERY v b
Fx AWEHS KN E 2> T b,

H2 FRPMiRDERES]

* LRSI AT |
24 ZUE MR No.63 (20145 1 A)



3. MARMODERERMN
3.1 y—JIbEY FOBIE

Yy FNEMMRENLr—7 0V y M, @ELET —
TN WET 5 TH 5o 3K 1000mm FEEOE v b
EAZ VOO, SGHEEHRE R ST r—T NV E Y b
&, AMIE 1500mm OKFE v b TH L (M3 EH),

F=TIEy b Byt &
N
o I\\
BEET-TW
N
1500
K3 s—JILEY FOBER

3.2 EETsRIF

Yo b EORF ML, UTOBEGZIICREL (1
Z),

O r—7NVE vy b ORKNIEFEEZE

@ BAMEGoR S 2 EE

® ¥y rEREHEOEHN AL

@ FWATEIZ, T6 M5 v 7 EEEE

® ¥y MELEEETTLE EIEENT-DbAE

EU R WREZZRE LHE L.

R1 e
O EE (mm) 1500+ #2h 1X
Yy PEHANE | @ EH (mm) 90
®WE  (mm) 500
@ BKRAME (T6WiE) (kN 24
6 JR B EIRF O BEAE 1/200

(%) HigkiwIL 124 X D&M

3.3 MEAFEDEE
Yy MEROBATEE, T OHH 2§ 2 45
POHFIPEEIEZEIRL 7 (K428H).
- By MEOZELIFIETE S Z &
(i ek & BRI DOFPAN TR R HHICRE TS 5)
- BT ISR EE (b5 TR E) ASmin 2 &
- BENTEDHIE
CBUEIRPEE L TWwA 2 L

Ho2@# (H320-BV7)

oy TES i usk
) BARE N
F________JC::::=:

M4 SHRMENEOHE

4. BFEBOIER

4.1 BREFSR S HEtRO AR
BZESROWTAIARIE, PSR, B, f TPk % %8
LB 5 SR g i Zeling & L7eo BoRPERE % 2 2 1R 5o

500

E5 FIFRORIERR

=2 FIRBOEEWEIMEEE
AR TS (MPa) 35
YRR S (GPa) 23
Wit —RE— A ¥ b (m?) 11,804 x 107
Wi FR %L (m?) 2622 x 107
B (kg/m?) 34
% (HE=) (kg/m2) 172

4.2 HIFEEICDLT

HFEA 2% 2 1500mm O HJEER IS 24kN 0 i fif SR
M LA 072b A3 1/200 (75mm) MRS 5 LE)S
o7, PR EKE LTEy SR (BIEMNTE)
WA — KRy 7 aAEBEMNNTA2EAMKE L. 20
RN & 0 HPEREATR 20% ) R L7z (K6 1),

TORmEER

(T B 2400

E6 Ev EDHNERINR

25



=i - BEE FRP RESE Y MEORRE

26

4.3 BD LY EE EMHREDSHE

Yoy MR (EEH OB, 1R b FRek
79 %0 FRP IZBEERHOBAMETH B0 v 7
DFERE b %%, ZoOxKE L TEMIEEEDHED
OB E L 72,

LUF S Tt il B o0 il BRSefh 2 28 312, Atk R 2 % 4
BLOKT7ITRT,

]R3 MRS

UV 7 A ¥ —iipeth il s

BRI | o o0 s e x5 0 10 i)

52 JU—TJHER
30 AEFE A Y O RAT I B & M D R LA L. Yy M EO
BERRTRD LT REOENERE L2 2 ) =T
BRI 912, PR R E £ 6 1RT. M. 20
HERICIE, B2 ) — 7R 2 8 LR L 720
AERA =5 F#ETHx 25 0x 12 4 H x 304
= 45,000 M

BRI [H]

200 FF ]

TRCh

750W/m”

&4 MHRMEFERER

SREGRFFER (%)

100

7 - JER

K&l

O B/

200 B

U A
(it Bgvsn : 0 Wit

®7 FEEREECHEIRR

5. EEEFH
5.1 HIFFER

T6 t 7 v 7 O ¥ 24kN (26§ % HF UKD 2
812, T RABRR R 2 K5 1TRT

P .
EYil

W -RVEEE

[T

1500 600

E8 HIFHERIKR

24 kN

1

:'/'l

7Y - 7RBHK

B9 I U—THERKR

xR6 JU—THREOHIFHRER

Tl A H (KIN)

B P5E i

96 DL E 102

5.3 EEHEEEER

18720 BEGATHE %2 24kN IS L2 b5 v 7 24
U sl 2 92t U 7-0 BIRD S, Zobhm b Bl
DNTHDHZ Lzl L7,

2 LI AT BRBRIRIE % 11 10 12, AT SRERIE 0 72 b A
BEERTIORT,

r.ughuﬂm'
10 SEEEHEERINR

x5 HIFHERER

K7 REEREHBREBOLOHE

24kN Ik 0 724 A3t (mm) AT = (kIN) 72 A5 (mm)
BiKE HsEAH Biks HEAE Birg HIsEqH
75 LT 6.0 96 LI I 103 75 LT 55

JU¥E MMEEE No.63 (2014 % 1 A)



6. EfMTRIEDXIN

Yy FEIL A AIZBWTOITHED T,
Yy b OB, ) REBICBWTIEMN 11 IR EIC X
B EMWEAEN T %, Btz B & L7z 2w
HH7z0, B0 R AT 2 AL L C i Sl
AT AEtE L7z

C ORI W, I A M EEEL, SR TH
% FRPM % ¥ v M &FHGEBICIZ DAL HiEEZ R L7
(K12 1),

Ey b &

A

E11 Ev hECERT 2 EREGE

FRPM#

E12 Ev hEOmEaE

7. BHDOIC

ek, BIFRY y FEIX MTEHPERATH),
MICEH 2 &2 BB § 5 2 LD — R TH 5. #
MR DY, S e L CRIYEDMR 7230, FEEiH AT )
ET BB mARE IR L ST T& 72, 40l WHARS
PR A X ) Ao R F BB KESH Y, s o
Bt L ORHli 2 9 L. HAR & 9 2 B e % Eioe
TEEDLIENTE, TX MEIZBWT HIERDHHR
mnd 0 Al Y. 2013 4EEE 7 A AL DL BT
MY AZSE T L7z (K13SH) . 4kid. KRB R,
B KA &~ PR 479 XL M S B Ji s B
CRE S 2H RO TEZ#ED LD D ET 5,

E13 Ev hEOEERIRR

SR

ARFEIZBWT, HARREFERAS LR ICBP N
TIER%5TH. BELZHEREEY I L. 72
ReDBmAZIT) 2L TEE LA, TRk
TV IEHOEEZERLIT,

SEN
D) @ORAERI S BRI E - RS

wEE

EEFIR

Toshiyasu Fukuya
1983 4F Atk

FRP B 0B (e F

27



