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Abstract.
Suggestive design of nails.
By Masamichi Harada, Kogakushi, Member.

If we connect two lapping timbers by nails and apply them a load which acts on nails as
the shearing force, the apparent slip between two timbers is proportional to the load. But
naturally there is a limit of proportion on the relation of slip and load, and if the load goes
over the limit, the slip becomes gradually remarkable.

By our experimental investigation, we found that the relation of slip and load has a propor-
tional limit, when the maximum bearing pressure about nail-holes attaines the proportional
limit of bearing of timbers. Then we may propose a principle of design of connection by nails
as following procedure.

At first we must obtain the proportional limit of bearing of the timbers by the material
test, then we assume most suitable safety-factor and decide an allowable bearing pressure;—
this safety~factor may be nearlly equal to the unit and be more or less than the unit.

Secondly, making the maximum bearing pressure equals to the allowable bearing pressure,
u}e can calculate the safe loads for nails;——wher the maximum bearing pressure is connected
with the safe loads by a theory of elasticity.
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Di%&@f COELVED ER LT Y BB OB Lo MR ENEL L E 60
3. T LTMRADHRARED p A RAEELABRLZE: 218> TUL, BECERFHEILAER A8 T

6_kambf%0i?o A
B EOVCKEYOME LMK L DREFRCHRHLILEBEX LT

= DORERE, FHEOMMEH M AEECEL TLE
FLIDT, HOTFOMHRMCHEEI AR CHE Y F Lic, b LEZEMTKOAAETEH? L2, LTEEEE

ThB EMCE LS, HRAECHEC/A2LDEELONETOT, BTFTORAERLHERTS &
LTWADTHY 42 EHEEL, RFEOMETIENORBILAITE, hr o OB D 84, 538
SLERHOEIZBI LG 2oL, BUFABRLTEL Y ETAHEBBR LT ARETH) T,

DA EOERIL, $TIAS, BEORMNALF—TH5D o ik, EBRMS Lo bE LA L. AN LB
DEF BN THMERERN O BT CHOT, RIETOEELS R VED 2 L THD 2 LA b LTLEECHE
BENLNTED T, T2 CRENCERZRAEFOETENE LIS Z &il/ ) 305
EHEARUTOBEDOVOENEETHEET,

DL L 4 e

Rl A
Z 250 kg/cm? ¥
e, HBPRAA - 2 TR AR EACH A
FTFL 4 ST ai sk e

EEILE T D T,
R g Ehte B AT B O Sk § B

AL T L IHRADNESEETT b WELHIRF CLX 30 753 60 kg/em?,
;0 KABILHPBRER D 3 (75T 4 [(EOMEZILL >
HOWRMME £ HEHTH O £ 102, FOEF 8- 738 b
ToEOMITI—EEREEcL S D 4.

LRSsLDTH D DT,

AT BL8 T 100 7%

ST ETL ARLECHIMEL ¥ L

R CNTLEREH T 5 LM

LEAVIREE TS B LB E3 L, BC KRR I < i T OR B D IS A bR o s BRI, S - ¥ 0B X
w3 & fEEID 2 BT D a2 i £,
= . pETC, DT, B IE A R B A
md | K. (ihaS)d=ﬁf) PHEC L TRBRLED T/ 2T L0 b,
— JCRIAC IR & o SRR S D DB e 1
278 d’ . WL (EGCEET 1 L0 /s EoTHiIT s e
ol A&7 NBE RAT ,T}/j = | EoUm XOERBARMTLL LB LTS
a[/6Ed 7 | 4380 LEA =] ET.
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3 - 0.2574¢C 22252/ 5 %T@_gi?hf
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96 O E & W6 F

NETDIFIEREICE L v o AR L 3.
(6) = HICE D ATICHSRPIRD R ATIHIC /1
b
'n=“‘2"s—171
N TOMORBOTRHRE A RGERIT s AEL T

fal, TOBTEFHECHTUL, ITAL, MBI SOER L 5 LR REBEOHE, FO~Fiksy
£ DLEMNEDTH D ET.

Rz, Z0fEXEF TR e 4.

Fl B 1) EZ5cm OROKAY, & 10mm, £ 12.5cm OMAITALT T, WOBBNCERE L 7-i5ic.
COFNCFFENB I NIEMTL D, TOHOTHRILE D) FLL 5. HL, WIS O
TiE e MDA ER—BLTCBLDE LET,

B XD HIRIL, B d=10mm ORELED md= 0.3474, FE ti=5cm, t/d=5 Th h T/,
mb=1.737. FTABRZ £=12.5-5=7.5cm THH E+nb, b/t=1.5 FLOTHEIFBHES 11 ”Mr o

@=4.00. ©=3.76, ®=4.00+3.76=7.76, ®=1.23
B ORBEIEE AR L 200 kg/cm & L, RB4LEA LUy, FLEAEHEE L
pml—zfgj* =350 kg/cm?
P T = DENCEF L 15 2B
F=50%bt; =50 X1x5=250 kg
= DWF, ETO TR HFIE T

16 _
= e R p =25 “m?
o T omd ® pm 90 kg/cm

Th D FETH5, FOMIFRAL 5.400 kg/em 1B LT ) ¥4k A, X, PHOTEE R X 2 75 kg/em? &
LETE, &h0HEBRZONE s (x

S p[ 200

it b=10mm T, ) 3k, s=1.3dcm PLEBIUTE LS R h ¥4,
SORBNDIZHE & ik aw=1dcm, E=100,000 kg/cm® & L %3+

s« _ Mx7.76 . _ 1
o=z B pu = 100000 % 50=0.0544 cm
Ll ¥
B A 2 BN OB RICKEEIT 1)1 (L XD AT T A AR SONEHTH Y £ L E 5
ji TN '

B % 2 FOERE ORI TOI 1 & EREO LTS L4 BOM D £, SIOKEIR, W6
REEIEOE G DR PE ) 3006, #VCEATIET OO S0 R e h £, %KL
=i, ETOMIFICINEM A EAX AR, 4T G FRERED in kil T 5805 D) FT0T, 5
FELALDETICT AR ENSH D L L 5. iz himid 10 FE753 13 MR Che bV <, ZX W ETntEs kL o
TLMS f > ChinL 0%, ToRMmLI<Mhchy 9.

utmctbb.ﬁ%hOﬂ%k.?ED%yQE%ﬁTnd,5%6E%12$ﬂ0®ﬁ&£ﬂﬂfﬁéc

e ¥, HTABLUTOE TR 11 @osicii £30C, “27 FllA 2T THEYIITHL 2 L 4R
LTl X L. LEH n 2B RS2 T 2008, HEZOMED A Uiz DT, FEBICIE » BT
HoRELEXYATHD £, ,

Hl B 3 & A KMOBERIEH T, FoOWTTOFAE 18cmx 18 cm, T OljiEE To~Fidsy 124
DN, CTOENKEE 20mm TH D FF. CORBETICFLHAFER O WEILAMRITH Y £ L X 5 2. X o
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g7 2] - & Ei *= 97
® 4 &
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PIIR 2 » 3t 8 A
d =»n| 3 4 5 6 7 8 10 13 {5
md. 9.2574 | 02762 | 02921 {03052 (03184 | 03256 [ 03474 |03709 |o384s
L 4290 3453 2921 2.549 2.215 2,054 L7137 1427 1281
¢ 8.54 §a0 5.40 5.24 4.80 4.4¢ 4.00 360 3.40
Ce 8.54 | 6.90 5.90 5.15 465 | 4.24 376 3.50 3.40
H C Co[rr o3 [13.80 [11.80 |i0.34 .45 8.70 T.76 7.10 ¢.80
R 262 1.45§ tée4 146 .36 .23 1.05 .00
13 .
x (md)* £6.5 sq.7 54 7 50.1 41.2 42.1 36.9 345
P K%_, 23.4 29.0 33.8 3§8.2 4.7 44.8 50.4 55.6 583
-FEH garg 35 58 85 15 146 180 250 361 442
;ﬁ&*n 28.6 17.2 [ 8.7 ¢.8 5.6 3.0 2.8 2.3
&"7““,%‘: 8.1 8.7 9.2 1.4 10.5 "3 te.s 14.9 16,3
@A % - | s000 3940 | 3430 | 3110 2370 | 2590 |2tso | 2030
iy &nm 560| .560 .558 | .556 <550 .546 544 554 | .s¢0

DB 56cm TH2 & LELT, ZORTFOHDRIMMHCELZTMETHD £ LL 5,

[0) @ O

3 —]
— § =t

: ’-9-—4—13 -5-:!—- 18

w12 M

—4 a‘J (#2.cn)

B E D EFL TORSOPRIKLTHERTS D E305, WEOENELL M-k ) £4,
ZHLEOL L, PROFEHFOL LET, STOH T,
ti=6cm, te=12 cm, baft1 =2, mi=1.24
©@=3.15, £ =3.04, ®=6.19
RFEMME S % 200 kg/em® & L¥E4E, FLESHH L

F1=g('c%0‘th|_=32'.01%><2><5=763kg (i)
2L AR ETOR BT,
ti=9cm, ta=9 cm, ta/ti=1, mt =1.86
O =0=4.41, ®=8.82
F»=3816 kg (i)

=TI S DTN P g 2BRNAZIMHC, £ T AN FL RO P 20508050 ¥ 4. =
O L O FEZGTEREANOBECIES 5 LBGETh, SIS ROMICE L TEFEIL D 44, S,
ETFLOERL I RBF DB IERIS 100 B R B MOTHC A THD TR ERL LD TH ) 345, ETODIFO B0
HDILEFODHDTH HENZLELVLEELLDTHY £4, BN L0 it OREE
(44
Th D Lieinh, a=ldcm, E=100,000 kg/em? & LT, BEC

&=
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a8 , iR W B ¥ ET6 5
7.21x10-3 Fu}

. (it
¢o=7.85%10"% F. e

= LETL F1=0.95 F.

—F 2F+F.=P

DEMEN LD ETH0, COZRID

' F1=0.328 P, F:=0.345 P (iv)

DT DEFCHLELFEEN Pk, SECHFLBAWEH (i X b K&, (v RKEXOHE LA
LODHTREVH RS Lich ) 4. '

763
~0.328

goroir P =2,320 kg

gL DX P= =2,360 kg

EILHARBENR MR LD,
=2,320 kg (V)
NETeh ET,
SOOI E Sk (1) TRot (i kb
§=81=7.21%10"8x763=0.055cm (vid
Gy BLZOBEFEETLEHEEER B2 F LBEI T 2>C, TUHY DR 2RFEEL 27 W
—BITEIMEIND L LACRIC, YOUMOFESEENI L2092 ROET, T L CZA I0ETFOTHRE
Z5. o LIEELET, ‘
BEFinLH Y ETe, REDIGINC L AMUNCHST, SFHOERI BOTRKEICLOTSEH Y 716, BE
i ! Mo R#TO Yy 7 ERE B %,
_ P 232056
A 0.055x(18%18)
LAMUTKELY 2RA, KOTHRESKEHO Yy 7{#K E=100 000 kg/cm® » H#k L T2
E/E=0.073
tich, MLz DEFOEDERL 7.3 B L\ il dDTHY 3. ($8h)

E - 0,073 1072 kg/cm?®
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