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4. Pulling-out Strength of Anchorbolts for Bracket

by Katsunori OGAWA*, Yoshimasa KAWAJIRI* and Katsutoshi OHDO*

Abstract; The bracket is used for the supporting point of beam-type shoring in RC high bridge-
formation works. The anchor for this bracket-mounting application is embedded into bridge pier.
This anchor plays an important role to support the brackets.

For this reason, we have performed a series of experiments on pulling-out strength, shear
strength, etc. to clarify the dynamic properties of this bracket-mounting application.

In the pulling-out test, we have performed the experiments to pull out one or two anchors
embedded into bridge pier at a certain interval simultaneously. For experiments two types of
deformed-bar-type anchors having a bore diameter of 35 mm, whose embedding depth is 30 cm
and 40 cm, respectively were prepared, so as to examine strength properties for the pulling-out
resistance.

The result we have found are followings;

1) If the design strength of concrete is 300 kgf/ cmz, the limitation embedding depth which
is free from pulling out or repture of anchorbolts is 30 cm.

2) If the design strength of concrete is 240 kgf/cmz, the minimum limitation embedding
depth free from pulling out or repture of achorbolts is 40 cm.

* 3) If two or more anchors are applied, it is recommended to make their embedding interval
should be larger than 20 cm or more in order to prevent intensive drop of the anchors.

4) The loads that generate crack were 12 tf and 17 tf when embedding depths were 30 cm
and 40 cm, respectively.

5) It is effective way to mount small-piece steel bar to the anchor for pulling-out-proof
measures.

6) In designing the allowable loads, it is recommend to assume the safety factor as of 1.5
for the crack load, 3.0 for pulling-out strength, or for rupture of anchor or bolt, 1.5 for the yield
point of the material, and 2.0 for pulling-out strength, respectively.

7) The following expression can be used for calculating the pulling-out strength (Pmax) of
anchor;

Ppax=m-¢-£-a- F;
n : The numbers of anchors
¢ : Peripheral length of anchor (cm)
£ : Embedding depth (cm)
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a : Proportional constant on design strength of concrete

Fc : Design strength of concrete (kgf/cm?)
Keywords; Anchorbolt, Bracket, Temporary structure, Bridge construction
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Table 1 Mechanical properties of anchor
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Table 2 Mechanical properties of bolt
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Fig. 2 Bolt for axial force measurement
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Table 3 Mix design of concrete
arsy—-roEs
B E-3 HATE (kgf/m3)
B
(kgf/cm?) | 7k | 4 v b | #OBH | B | BRI
240 160 | 267 833 1060 | 2.78
300 160 | 309 796 1060 | 3.21
BEMD 2507 ERE |kt M| HEME
BT
(mm) (cm) (%) (%) (%)
25 14 4.6 60 44.6
25 12 4.0 51.8 43.4
Table 4 Compressive strength of concrete
aAY 2 Y — b OERBE (kgf/cm?)
REMEEERE | 1:8 |48 |88 | 108
240 AEHESRAE | 198 | 279 | — —
(kgf/cm?) | BGHEE | — | 206 | 240 | 235
300 PEHERRAE | 302 | 394 | — —
(kegf/cm?) | B4 | 172 | 258 | 261 | 278
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Table 5 Experimental condition on pulling test
BI4RRER I B T 5 RBERSR (%
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o | sam | REMRE .| ERAE | AR
TR %5 | L% Fi(kgf/em?) g% | 247 | (mm) | L (com) Z= -0
-
TAS I 2 O 240 Y A
3
1
d
TAS II 0 ) 240 Wi | B 300 o 1%
1 + BB
TAS III 300 A
2 E: 3
1
TBS I 2 v 240 L3 A 400
3
TAW I ; A 240 & B 300 200
TAW TI ; 240 mi | B 300 250
TAW 111 1 240 may B 300 250 2 A&
TBW I ; 0 240 @i | B 400 200
TBW II ; ] 240 S B 400 250
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Photo 1 Hair Crack caused by pulling test Photo 4 Broken bolt
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Photo 2  Conicaly break Photo 5 Surface break of concrete
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TASI-1 Table 6 Maximum loads in pulling test
BIHEBROBRANE
6 3 :
‘ ; /f}// 2 Btk BAWE BRI
20 / ;//"————__‘— M | No | Buaxtf
o 15 1
E / MT, 1 24.8 7 v A —BlIRlF
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E /// 3 27.4 "
T /| 1 36.5 RV BT
10 TAS 1I N
ﬁ;//Wﬁ 2 35.6 T > A —HRT
123 4 5 6 1 31.4 ”
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Fig. 9 Relations between pulling load and strain of LHENEDLLZ,
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T A—DELIEHREL DERE RI—FITH S,
FNCEB L 1ARFIENE & 17T~ 20 tf, 2A5| & D
& & 40 ~ 45 tf fHE I B W THBROEE ELL T
WBH, TOMETT > —DF VRETEKREEH
BRAEICELL-DDLEEING, ZHOLENEIR
2000 ~ 2300uTH 5,
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Table 7 Load ratios in two anchors-pulling
2ABECHEUBIMP L H—-DFHEILE
FIRATE P=20tf K¢ P=40tf B
BOWE | 4 | BARZE | 98
SR Kb = | B b e
R tf tf
1 10.43 0.52 20.83 0.52
TAW 1 2 9.68 0.48 19.56 0.49
1 9.43 0.47 19.82 0.5
TAW II 2 11.28 0.56 21.54 0.54
TBW I ; 2.3 0ﬁ7 isi.l 0ﬁ8
1 10.19 0.51 21.37 0.53
TBW II 2 9.8 0.49 28.2 0.71

(1) 1ARB|EDEHAE

1 ARDFHRRBRTIE, A A 7DHEARK 30 cm D
TAS 13, &€ CT7 > h—=ar7)—r7uay 7 &)
Fl&#iT 72 ZD L EDHEKRFIRMEIL 24.8 ~ 274
tf ¢, 4 26.3 tf THo72, 72, #AE 40 cm
NHDTBSIiE, FEE30cm DL ELRARICT v A—
BRI BBA LT v A — DA PRRIBE & 0 BErT
D2WITNHBTH 72, ZOREDEKFIEMEIL 32.8
~ 35.5 tf TP 34.4 tf THo72, REFIEE 240
kef/cm?n a7 1) — b OBAIE, T rh—0MAE
40 cm T ¥ A —DFHRIT T v — DR A 5
DERTHbD, /72, MLEAEOcm TH B I A
TDT v H—7 TAS Il DAL, 7 v —5I5EH
DEN D DEEPT ¥ 1 — DR PRRIBEHOWEW D
WINPT HY, FIRBEIITFH36.1 tf TA FA4
TD1ITETH -T2, T v h—IZBUTTT H 588
DNEBIRITICH LT, 2 DIERLTED, 40
cm DIAR L ABREDRBELAFTE b, KT
B4 E 300kgf/cm?D 2 > 7 1) — b @ TAS III DA
13, 29.6 tf, 31.4 tf TT v & — D& VARIBE OB
Wrchy, B, EHar 7)) —MNEMREL, T
H—DBIIRIT LD BT v A — DB RITT B, £
D728 300 kgf/cm?D 2 v 7 ) — F DFAIIEAR
»$30 cm HNUETHHTH 5,

(2) 2A45|&nHA

2ARFERECH IR EDGA, MR+ 2HELFMET
BloiE>TWwareFzy 73572012, —FoT
A —iZidE A RERRNL P E2IST, BT A—I2
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ZBRIEAL T35 EFAEZHEE L2, Table 7 (3,
FISRFTEA 20 tf, 40 tI BRICBIT B ER1I ARDT &~
=B LTWAERFE L 2 RROSIRFE
CRTARRZRLZLDTH D, ZDOEE TBW
II-2 A D5 RRERICBWTIE, FORELES 20
tf D ¥ % 0.47 ~ 0.56, 40 tf T 048 ~ 0.54 TH 1,
BT A= b BIZRENFEEMENFEHL T W
dbnrEZ bND, TBW I-2 I2DW T, 20tf &
TIWET 7= bFEEDFEIER L T 7255 40
tf DFERWMEN L &, #hzRE LT v H—

WCEFRMED TI%DOWEFERALTEY, T3
T RAEMBEREBTEREMTbz D EBbh
b5, TN, BihERELLEOT 7 —H5lK
T AR THRIE»BR L & D, o RSN
> TBW II-1 [HR L, BeKRTEAS 30% 55KVl &
LoldbntBbha, Z0OFREICHI-TIZ
FEERICLIBERTEERTAVENH L, £2
T, 2R EDERMEICOWT, TBW I-1 2w
TAERICE VML TA S,

a) AR 30 cm NHE, BAWERT > H—D
ARG 20 cm @ TAW 1 T 47.5tf, 25 cm )
TAW II TE#) 51.6 tf TH Y, HEARBMRIC L 258
EEVETH 5, EARR 20 cm DFA DTG 25
cm [ZHAH SBMESINE WV, WE, FIHEBARHFIE
D 1/2 DFFED, 1RDT »H—IiCHRFE L LTE
ALTWw3 LT, 1485 20RBREE & iR
L7284, ARG 20 cm @ X 24 10%DBERT
THY, AR 25 cm TH 2%NBERTTH 5,
AR 30 cn DA, ARG 25 cm LI EH T
HRIC L 2BERTE2HZ VERTIVEEILWY
NEBbND, %8B, LK, AsATDT
=T BLDTH-T2, Trh—ni PRRIE
HTHEBLTWw3 B2ATDOT A —ITrLTEZR
72354, AR 20 cm DBAH 33%DIBEET T
H Y, ARG 25 cm DFEH 28%NEERT TH
5o BZATDT 5 —DEAIIHRIC L 28EK
THAKRESHIRICL2BERTZ2L LT 5124,
HARREZE 25 cm S D KRELT2RLEND B, 72,
755y b DMERBRFADRE AR 240 kef/cm?0
a7 ) —r78vy 7 EHn TAW I A,
TrA—§(0 7oy 20k TOEREL 35 cm &
Diedprotztzed, TAW I1 I ) 20% K& T
Photo T L H 7 vy 7 sEIBBE L2, T —
PHDFEENERLN L H TP FEIL, HEE
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Breaks of concrete with no edge distance
BREOLHEVT Oy IDEIR

Photo 7
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HAT3L)LR/EZ 777y PRBFHT L, av
IV — b7 0y 7 EETELNER LIS,

b) AR 40 cm DA, HAMEIR, T h—
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65.8 tf, 25 cm ? TBW II-1 T 67.3 tf TH- 72,
COED 1)2 DFEE 1L RDT v H—DF|EME
ETHUE, T — 1 ADR DRKIBEOBETED
PR ICHA LRITED 94%, BB IT%TH 5, HiAK
40 cm DAL, BB 20 cm D & & L EFE 25 cm
T3%DWEZL» %L, 72, 1ERDOT 77—k
ALTwBERMAEDN 1 AR5 EDRREFDER L2
BTz, T —DMARREA 20 cm Ll EdH 5
EHEMRICL 2BERTZHEIVERTHILEITL
WhnEBbb, -7, HAR 40 cm DEA,
T v A — DAY 20 cm LI EBENTWB E & D
T h—DERER, TrhH—DRVRREBOHE
W E ICHADT > A —DAREERLLELEZT
LELIZTWIDERDLNS,

445 U5y IRERE

BIlEN%2ZIFAT vy A—nary Y — MERAEIKIE,
FMEDEIMCONTHP T Ty 78T v —Df
WENREL, BEPRICHBR2ZICERLTW, 27
F w7 DREVEHRTHERINEEEDNT 7 —D
BIRMESR 7 7 v 7 REMEL L, Table 8 IR,
75y 713, BRFED 40 ~ 90%, F#) 58%NDFE
TRELTWS, 727 v 7KL EICHERRITT
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Table 8 Pulling loads, displacements and strains of
anchor at cracked load
25y OREMOT L H—DF[ENE, L,
£
MR 72997 P T —
REMRE 5 cr
max | ZEfE £
R o Fertf mm | x 10~¢
1 14.3 0.58 1.28 1958
TAS I 2 12 0.45 0.81 1163
3 12 0.44 0.89 1248
1 29 0.79 1.28 —
TAS II 2 29 0.81 1.88 —
1 18 0.55 1.02
TBS I 2 19 0.54 0.78 —_
3 17 0.48 0.74
1 28 0.56 1.06 1501
TAW 1 2 31 0.69 0.88 1302
1 44.5 0.90 1.43 2316
TAW II 2 28.2 0.52 0.92 1514
1 26.2 0.39 1.18 —_
TEW 1 2 45 0.69 | 1.06 —
1 26.2 0.39 1.18 —_
TEW 1L 2 26 0.50 0.96 —
P4 0.58 1.05 1572

LOPHIBDOEBRIZITOMEBICEZ 20>, 7
YA—DEIENICHTIHEMEEZRET HHED
—ODERBELI2LDEBLNEIDT, 77
I REMBICOWTRSLTAS,
REOERICIE, 7T v 7 REFEIR, 145
XDEA, AR 30 cm DL &, FH12.8 tf, #EiA
E4cm DEEFH I8t THY, HAE 30 cem I
A, #AE 40 cm DBEAD LAERE VW, HARD
B BB ROoNTI7 Ty 7 REFMEIIRES LS D
DEBbnb, 2, FEARTLT 7 —KHEIC
10 mm G DOPIE T WwE TASTI DT v —
DEEIE, 7Ty 7 FREFMES 29 tf £ 2L EDK
ELRMETHY, SO H B L THRIFIZS
K ohdneBbid, 72, 2R5&DE &3,
26 ~ 45 tf DWME T Z v 7 BRELTEY, 1R
W icdrE13~23tf &40, 1ARBENL X
W, 75y 7 BREWMEIEFETRE D, 2ARF[EITE

WTIE, AR, HAMRBICIIWEZIHE Y L
»Poiz,
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Fig. 10  Displacements of anchor at cracked load

Iy IRERDT VI —EM

B, 75y I RENT v —KEN 7Ty
7)) —FOREBEIES D, T h—DBNeE)
EICEN 79I PRETELDETIUL, 77y 7
REWMEBLT YA —DEMEBERVIT ¥ —DEDH
KRB ALPORBRIHELDEE LS, 22T
ERT—F E0N 75y 7 REFERD, Tri1—D
BAE, BIZOWTRDZL D% Table 8 IZFIERIC
w7z,

759 PREMBET vV HA—DRICOWTH D &
El, AZATDT v AH—DF VRRBEOBIER
BT, 2R EZOWTE, WHDOT 1 —DER
EBLRIDTH DL, 2L B, 759 7 RAE
BRICAEL TW B EIR, 145 & TIIEE 1163p, T
1456uTH Y, 77 v 7 REMEIL 128 tf TH 5,
F72, 248 & TIIHAE 13020 T 1658uTH 1,
75y 7 REMEITINIETHDE, CHEIR, BE
FEFRKEWEE, RELZEHSFELTWSLERICH
25, ElAE—ELTwikwk I Ths, 4, T~
B —DRARENER 2000 (Table1 &) &L, 7
S I RERBRD A VRKBHOELHRLTAS L,
1452 TT v 7 —BRED 73%, 2 AR5 & T 83%T
H5b,

KIZT 5y 7 REBDT v —DELIZOWT A
3, 1AR5EDPAIE, 77 v 7 RERRC, Trh—
DAL 0.74 ~ 1.88 mm DFBETH ), HRAEHRE

—71 -

PREVWEERZEMIKREN, AZATDOT 79—
IZDWTA S EHAE 30 cm DEA L, #HAE 40
cm ICHARBEFREIVNEWICOLEL S TEMITKE
K Zeo>THY, SIRITICHT 23PN ol b D
EBbhbd, 2 AR5 EDGHA, EfLld, 0.46 ~ 1.43
mm DFEFATH Y, 1 ARG EITHDEENTY
TGy I WERELT WS, 2, 1ARF]E LI3HITHEA
£ 30 cm DBFAEY, HAE 40 cm ITHEREEMAT
LREWMEPETRKE N,

F72, Fig. 10377 v 7 REMELT VA —DE
MOBMRERLZZODTH B, ZRICL B, 145]
EDYE, T h—nEN 0.74 ~ 1.88mm, 2 AN
BE, 046 ~ 1.43 mm OFFHTY 7 v 7 REFEIZ
E6DWTEBY, 7579y 7REMELT Vi —DEA
DEIE, HEVHEBIBENL)THDE, DD,
ToyA—DERNPCT7 Ty 7 REMEZHET S
EWTERV, 1oT, 75y 7 REBOHEHNESR
RETHIHAORELLT, Ty AH—0E[%E A
B LICBEEFDDL L) TH D,

DEDRERIY, 759 7 REBROHE» LT v
H—DHRMEEEET %A, RETRED 240 kef/
em?D a7 ) — Tl 75y 7 REFELIAR
30cm T 12 tf, 40 cm T 17 tf &5, 72, 24K
5l & DA, AR, HEARBICEREL 26 tf &
T35,

446 TFrh—DFERE

BIRBRICBWCT v A —DBRIBT v H—&
a7 ) - FMEMMFHEIEKFELTHE5DELT, K
NIRRT =0 L2 b DEBRWET v —
IZoWT, BERFERE 7 7y 7 REFEROfE
B & KRR & D RDI,

T=P/(n-¢-£)
RIZL, T:avy)— boffERN (kgf/cm?)
P:7 v i—D8EHE (kef)
¢ T h—DEE (Cm)
Table 1 £V 11 cm
£: T v h—D3AK (cm)
n: T vh—DRK

ZDEER%E Table 9 TRT, HRMERENGEIL
HZ1ARF EDHA, HAE 30 cm D & X540 cm
DEEICHBLETRKEVEETH 225 F NET
e, 72, 248 204 E TBW I1-2 2:< &,
oA, HLARIFRIC L AEMEFHF 4L, i
1R ED L ZITHNRTLEFETNIWEH T NEII%
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Table 9 Bond stresses and propotional ratios at
maximum load and cracked load
Av oY~ P OFBISHRULEBIFRE
TN (e a({)ﬁﬁ
(kgf/cm?) (kgf? /cm)
T No | Pl Pmaxh¥ Periy Prmax b
1 43.3 75.2 2.80 4.85
TAS I 2 36.4 80.9 2.35 | 5.22
3 36.4 83.0 2.35 5.36
1 40.9 74.5 2.64 4.81
TBSI | 2 43.2 79.5 2.79 5.13
3 38.6 — 2.49 —

1 ARG & FHy 39.8 78.4 2.57 5.06

1 424 75.5 2.74 4.87
TAW I 2 47.0 68.5 3.03 4.42
1| e7.4* | 747 4.35% | 4.82

TAW II 2 42.7 81.5 2.76 5.26
1 29.5 75.1 1.9 4.85

TBW 1 2 51.1% 74.4 3.30% 4.80
1 29.8 76.5 1.92 4.94

TBW 1L 2 29.5 58.9% 1.90 3.80%
2 AR5| & 36.8 75.2 2.38 | 4.85
22 38.3 76.8 2.48 4.96

RS, PEECHEICEER L ro72b 0,

V., AR ERFOMNHIS T Tmax 133 76.8 kef/cm?
b,

Fi2, 79 v/ REWMERONEZESHICIOWTAS
X, 2R8I xDPA, [EBSIE29.5 ~ 67.4 kef/cm?
LD ) RINDEFKE N, ZZT, DOFERAIC
HARIGIZK & v b D 2 BRI L 72FHE0 1 0Pl
I3 36.8 kgf/cm?T, 145 ENPALNHETFHE N
PRIFEEIE N, T THEDFHELEET7 Ty
7 RAFTEREDAEIS ) 7er 13 38.3 kef/cm? & % 5,

A, ary7 ) — bONERSITH, 207)— DK
FRE Fe DFFRICHFAITEONDLL, 7= aVF:
TEbLL, WK ZHERKMERFL 7 T v 7
REFNEBEIMEBRHICOVWTROTAH L, il
B 240 kegf/ecm?D 2 v 7)) — L DBA, BRFED
YEa =496 kgfi/om, 75 v 2 REWED L &
a=248kef?jom LB, TIT, Trh—0Ek
WMERVY7 79 7 REMEZ RADNMNERENDNT
EZbTINDELT 5,

EERSWE BRI Es RIIS-SRR-91

x 10®
0roTas1
v TBS I A
| O TBWI £ .
W TBWII  Pmax = %
A TAWI 4.96n¢lv/Fe ax o
B 401 A TAWII
A,
J
R ¥
N 20
~ * P.r = 2.48n¢lV/ Fc
Q
%1375y 7 REREERT
0 ! ! ]
- 5 10 15
n-¢-1WFe (kgf? cm) x 103
Fig. 11  Relations between pulling load and bond stress

7 »h—5REGE L A EREOMR

P=n-¢-L-oVFc (1)

Fig. 11 13 (1) i\ Ta® 4.96, 2.48 kef? /cm &
L Fe = 240 kgf/cm®0 & & DAFERIE D FTHEIER
LTP oA —DBERFERNZ 5 v 7 REMENE
BiEE 70y bLR2ODTH B, ZORER, HKA
BEicoWTlda = 4.96 kef? /om & L7-3HEMHE L &
=T 55, 77v7REMEIZOVWTIE, &K
FMEIZE I LEW, 245 &0 L EERE
WHAFHEMEL % ) TE B 55, Z2llich 5729,
o = 2.48 kef? Jem E¥ 5,

DUronfER LYy, Prh—nikERMR 20 cm LI E
DT v H—%EH, Trh—DBERE, 7597
FRAEMER, Bt (1) L OXRRNTEDLTLNETS
Y, T h—DFHBE Praxid

Pmaxzn'fﬁ'g'al\/};—‘c (2)

o = 4.96 kgf% Jem 72720, F. = 240 kgf/cm?
D %, if:, 77 7%&5@& Pcr‘i

Pcr:n‘¢'£'a2'\/ﬁg (3)

ag = 2.48 kgf% Jem 7272L, Fo =240 kgf/cm?
NEEET D,
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447 BBEODF—5 EDOLEH
ABIDERIZOWT, BEFEOXEITHEN SN TN
EFERIC L VREI L TH B,
a) 77y 7 REME
TyA—DFRBEDI LI I ) —tDT Ty
I REMEL LT, XY SRR REINTW S,
Per =¢-£-74 (4)
72720, Per: 77 v 7 FHEME (kgf)
¢: T H =Dk (cm)
L: T vh—D#EAE (cm)
Ta: A7) — FDREFRT
(kgf/cm?)
1/10 F; 7 (13.5 + F¢)
UF&ET 3, Flgdzvy7)—FD
HEtimE (kgf/cm?)

ERIZ, ¢ =10.96 cm, £ = 30 cm, £ = 40 cm, F¢
=240 kgf/cm?#RALKDH B E, £=30 cm D&
& Por=T6tF,£=40cm DL & P, =101 tf &
b, CNEARNDT Ty 7 REMEDERIEIZD
W, 1 AR5 EDHAEHERT 5 &, EBRE L FHEME
BRECELD, EREVIFHEMBEICHLERIILT,
T LIBREV, T, 77 v 7 REMENRL
LT 3)RNERET 5,
b) #EIREIZONT
BRERERT v A — D5, Trh—F723R
N+ ORI & - TeE 5, XYz, 7
A =BT B & EDFKFIBEIIOWT, KK
PREINLTWS,
1LARDT ¥ —DBA
Pmax = ¢ - £ - Tmax ‘ (5)
72720, Pmax : T v A —OBKREIRBE (kgf)
¢: T H—DfFE (cm)
£: T v —D#ikk (cm)

Tmax : 2~ 7 V) — b OBEKRMFERN
(kgf/cm?), 6.7/F¢ T F¢ &
27—+ DREEE
(kgf/cm?)

2QARDT v —DGA

Pmax2 = (1+ L/S) - Pmax (6)

72721, Pmax2 : 2 ARDT ¥ A —DBIREE
(kef)

L: 77 —3#:AMM (cm)
S:ary7)—-1r@mEICL-T

-73 —
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.
.- s 8
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&
“r KBRIE _ 10
FHEE
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@ (6) Rick 255
O (2) Ric &k 256
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FHEE (tf)
Fig. 12 Comparison between experimental value and

calculated value

RAFEICE T 3 KER(E L SIREDLER

EF HHEHE
S = 40Pmax/(m - L - Fe)
Prax : T ¥ O —DEKBIIKEE (kgf)

4, R (5) XD, F.=240 kgf/em? & L, &k
BlIIKIEEZ KD TAH B, AR L=30 cm D& &
Prax = 34.1 tf, £ = 40 cm D & & Prax = 45.5 tf
b, TNEAREDT v h —BIHRITRD EBRE L
DB ET D &, EREIFHEMICHIERITLT
HI3BNS K BEEE PRV REL B, U (B) R
DFE T, RPOBRMNERH Tmax = 6.7V Feb?
(1) RDa/FoTa = 4.96 kgf? /em DA <k
EnwCliTtadThB,

$72, 2AB|Z2DHPAITOWT, (6) Rtk D, Fo =
240 kgf/cm?, BRMFE N # 4.96VFc & Lz 50
BRBHRRE Prax2 23K, EBREL B LALZLD
% Fig. 12 1IZ/RY, B, R (2) i &Y g
LD bRz, (6) RDBA, EERESFHEMEICH
XD DREL, FIEELEL>Tw5, (2) R
HEDOHAT, ERMEIIZIT-HL TS,

kT, TrAa—»513kiT5 L EnEKRTIRRE
CETAEERE LT, 1ARF|&, 245 ZNHAL
b, SEDEERICH|IRN 2) L 22 L E2RET 5,
KT, Trh—F23REN F OB BRRE
1, XKRick->Tw3,

Pimax = Ap - fi (7)
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72721, Pimax: T ¥ A —E 23RN FDEK
515EEEE (kef)
Ay : Pvh—F723RL iy
EOWHEE (cm?)
ft: T A—F7203K)N bDEE
& (kgf/cm?)

(M RcEhid, 7vH—DHaE, Ay = w/4
(3.49% — 2.2%) = 5.76 cm?, f; = 5900 kgf/cm?
(Table1 £V) &35 Pimax = 340tf &%,
%72, RV FOBPA, Ap=3.03 cm? (G IEWOAER
WFTERE), fr = 11100 kgf/cm? (Table 2 & D) &F
Y Prmax =336 tf &7 2, Thb EARDER
% R § % L1238 T %,

448 HBEWEDELH

TohA—DHEEMEDRECH ), RFEES
e 2 RAMZ T T L WD, 759 2 RET
BEELMRICT 20T LWHBETH S, 4HD
75y 7 REFMERDT v & —DEALH 1 mm Fif,
T o —DEFEREBEDK 18RELTWBEI LR
A, 77w I REMEICHTAIEEVEET L
BEhhbEBEbNb,

ZIT, REHCBIILHARTERER, 72797
RAEMBICHNL L5, BIHGRE2EBICT 254, 2
v 7 ) — MM IS - BEEICE T 23—
WCZLWZ e ZBRLGIHREEICHL 3, 2, 7
vA—F RN OBERTICH LTI, ERbo
BOBREICH L 1.5, 7D, BRI Ik L 2 BE
NEERZHLDEICRETEIENIEZFLWID
LBbhs, :

DEnZ s, a7 —FDORFEED 240
kgf/cm? D34y, #ARK 30,40 cmn DL EDT v —
DHABME, 1 FRDHETHEARK 30m D L & 8 tf,
WemNDEE I LT HIERRET B,

45 ¥ & ¥

Pk, ar7)— MIEAZN-EEEE (SD35,
D-35) D7 T 7y FRMTHT v A — D5 HREEIC
BT 2ERDERLY, KDL LERIH/ LN,
(1) 7rh—EICELTRNIENF WIS,

a. AR 30 cm DFAT =27 ) —}
P oK, & DREDTKRGITRAEIL, T 26.3 tf
TH b
b. #HAE 40 cm 3, TrH—DRHRITIPT v A —
B OBmERTHY, T i —BERDMmE 3T

FESER 2SR R R Sk

RIIS-SRR-91

34.4tf TH b,
c. Trh—I/hRogkHhE ITT 52 LIid513RT
R LT NVETH 5,
d. BEPEREE 300 kgf/cm?n a7 ) — F T, #
AE 30 cm ST VA —DREEP T v — R D5
RTH5bo
e. HAK 30 cm THIARIE 25 cm, A& 40 cm
THARFE 20 cm LI EE4A, BRI L 258E
BT2ERTAHIVLER WD LEDLNS,
(2) 27—+ DEEHEEDT 240 kef/cm DA,
75y 2 RERMER, #HiAK 30 cm T 12 tf, 40 cm
T 17 tf, 2 RDGAITHEAR, HEARRICEMRZ <
26t ThHb, 2, 77w 7 RERFOT -2
BERED 73 ~ 83%ICH /2B EBEFEL T B,
(3) TorAh—nBlKRE, 75y REBRER, 7
Y —DREMME 20 cm L EOBET v —EE A,
UTOE®REICETARTEMLT A LW TE S,
T Vﬁ_@glﬁgﬁﬁ PraxiZ
Pma.x='n'¢‘£’a1m
72770, ¢: T v A—DEK (cm)
0TV —#AK (cm)
n: T v —DEAARE
F.:ay2Y—boZatiaE (kef/cm?)
ar : HEI%S, Fo =240 kef/cm? R
4.96 kgf? /cm
75y 7 BEEE Per (3,
Per =n~¢-e~a2\/F;
72751, op: HOIEE, Fe= 240 kef/em® 0k
2.48 kgf% /cm
(4) BEHCB T2 FABIREE, 77 v 7 REM
Eioa L 1.5, BlIkBEICHL 3, /2, TvA—%F
23RV D OBERTIC R L TIE, 2o DB DR
EiZK L 1.5, 220, BIEEIICH L 2RBENELE
FL0L)RRETHAIENEE L\,

E

AT EEDBITH2Y, (1) RRIES FE
gt TR 24, BRY —XTEKRRSH, HA
BT 4 ) —ABRRSHICEKR L M wicli&F
L7z, F72, MEHERNSEr L2 NEE, BEL
BRIZHRMEEL Tt &F Lz, 2 ZRECESED

BEEDLLET,
(‘P44 2R 1 HZH)
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