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Abstract:! This! article! mainly! studied! the! effect! of! salinity! on! the! nail-holding! power! in! w o o d!
construction. The results showed that: in saline solution, the holding power of nails was smaller!
than that in purified water condition. With the increase of salt concentration, the surface and side!
nail-holding power of the wood specimens would both decline, but the differences between salinity!
treatments would be not significant. However, compared to the surface and side nail-holding power,!
the power on the edge was generally smaller and the difference was not obvious in the treatment of!
different salt concentrations. In the same concentration of salt environment, with the extension of!
the processing cycle, the performance of holding power of nails showed a downward trend, expect!
the temporary rise in the middle.!
!
Introduction!

Because! of! the! many! advantages! of! wood! construction,! China! has! witnessed! a! boom! in! t h e!
construction of wooden architecture [1] all over the country. Southern coastal areas have the climate!
characterized with high temperatures, high humidity and high salinity. High salinity environment!
has a certain impact on the life of wooden structures. In wood frame construction, each component!
transmits! force! through! the! connections! [2].! There! are! many forms! of! connections,! such! as! n a i l!
connection, tooth connection, bolt, pin connection and mortise and tenon joint connection. The nail!
connections! are! tough! and! flexible,! easy! to! fabricate! and! closely! connected.! Therefore,! it! h a s!
become a wide connection in wood structure building. Nail connection node load can be divided!
into two directions, namely lateral shearing force perpendicular to the screw rod and pullout force!
parallel to the nail rod. Therefore the lateral bearing force and nail holding power are two basic!
strength indexes to value the connection properties.!

Domestic and foreign scholars did researches about the nail holding power from the trees, the!
types of nails, wood density and wood moisture content, and other aspects. Fee BenHua [3] and!
others! found! that! wood! density had! the! greatest! influence on! the nail! holding power,! and! s c r e w!
diameter! and! screw! holding! capability! had! a! linear! relation.! Dolan[4]! researched! about! t h e!
influences of different physical properties by different moisture content! of wood on nail holding!
power. He tested nail holding power with the moisture content of 19% and 12%. The experimental!
results showed that the latter was obviously higher than the former in nail holding power. But this!
was! not! well! reflected! in! the! current! design! specifications.! So! he! suggested! the! environment!
adjustment coefficient should be added to the calculation formula of humidity to ensure the stability!
of the structure. Stern[5] found that in damp environment, the round nails hammered into steel studs!
even with the cover panel would also! rust by 9.5mm above the surface! of the wood because of!
moisture! infiltration.! Nail! rusting! will! cause! wood! decay around! the! nail! rod! and! make! the! n a i l!
holding! power! decrease! significantly! in! the! long! term.! Yet! the! salt! solution! can! segregate! a n d!
discolor wood and even speed up the rusting and deforming of metal connections, which harms the!
safety! of! timber! structure! buildings.! However,! domestic! and! foreign! researches! in! this! field! is!
!
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E+WZ++Qi W;+i Q=XOVi =QZi W;+i ZRRZi ’XE+Ui ZRXOZi U+ZXO+i =OORPS=QX+Zi E\i ORUU+VSRQZXQJi U+ZXO+i R’i
Q=XOd;ROZXQJiSRZ+UfiA;+iPRU+iV=OWiW;+iVROXWXRQi;=ZuiW;+i’=VW+UiU+=OWXRQiE+O=P+ui=QZiW;XViQ=XOi;ROZXQJi
SRZ+UiZRXOZiZ+OU+=V+iZXW;iW;+iXQOU+=V+iR’iV=OXQXW\fiSXWi=ViW;+iZ=W+UiY=SRUiXQiW;+i+[S+UXP+QWiZ=VQ¶Wi
WRRiPXO;uiW;+iU+=OWXRQiZ=VQ¶WiORPSO+W+fiA;=W¶ViZ;\iW;+iZ+OOXQ+iZ=ViVORZi=QZiQRWiREYXRXVfi i

7KHs&RQFOXVLRQsDQGs3URVSHFWVs
gmi jZJ+i Q=XOi ;ROZXQJi SRZ+Ui Z=Vi VP=OO+Ui W;=Qi VXU’=O+i =QZi VXZ+i Q=XOi ;ROZXQJi SRZ+Ufi SXWi W;+i

VW=EXOXW\iR’i+ZJ+iQ=XOi;ROZXQJiSRZ+UiZ=ViE+WW+Ufi i
pmiU=OXQXW\iORXOZiU+ZXO+iQ=XOi;ROZXQJiSRZ+Ufi
wmiA;+iPRU+iV=OXQ+iZ=VuiW;+iVP=OO+UiQ=XOi;ROZXQJiSRZ+UiZ=Vfi
.mi/XW;iW;+iV=P+iV=OXQXW\uiW;+iORQJ+UiW;+iWU+=WP+QWiS+UXRZiZ=VuiW;+iVP=OO+UiW;+iQ=XOd;ROZXQJiSRZ+Ui

ZRXOZiE+ORP+ui+[S+OWiW;+iW+PSRU=U\iUXV+iXQiW;+iPXZZO+fi
:miU=OWiVROXWXRQiORXOZiP=L+iQ=XOViUXVWi=QZiZXVORORUiW;+iZRRZfi
A;URXJ;i W;+i VWXZ\uWU\i WRi=YRXZiEXXOZXQJiZRRZiVWUXOWXU+iORQVWUXOWXRQi XQi;XJ;iV=OXQXW\i =U+=VfiA;+i

VWXZ\i’ROXV+ZiRQO\iRQiRQ+iP+O;=QXO=OiSURS+UW\dddQ=XOi;ROZXQJiSRZ+UfiYW;+UiORQQ+OWXRQiS+U’RUP=QO+i
R’iZRRZiORQVWUXOWXRQiZXOOiE+iU+V+=UO;+ZiXQiW;+i’ROORZXQJiZ=\Vfi]WiW;+iV=P+iWXP+uiSURO+VVXQJiO\OO+Vi
V;RXOZiE+iXQOU+=V+ZiXQiW;+iW+VWiVRi=ViWRiJ+WiPRU+iU+OX=EO+i=QZiY=OX=EO+iZ=W=i=QZiS;+QRP+Q=fi

RFNQRZOHGJHPHQWVs
A;XVi ZRULi Z=Vi VXSSRUW+Zi E\i W;+i (UXRUXW\i ]O=Z+PXOi (URJU=Pi2+Y+ORSP+QWi R’i 4X=QJVXi FXJ;+Ui

jZXO=WXRQi 3QVWXWXWXRQVi e(](2mi =QZi k=WXRQ=Oi MQZ+UJU=ZX=W+i UOX+QWX’XOi =QZi A+O;QRORJXO=Oi
3QQRY=WXRQi(URV+OWip-gwg-pHb-p-0fi
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Pg×iFfSi0;RXuizXUU+QWi =QZi ’XWXU+i VW=WXVi R’iZRRZi VWUXOWXU+i XQi O;XQ=fiz;XQ=iZRRZi XQZXVWU\i p-gpIi
p,egmvWdg-fi

Pp×4fSfi N+Xui (fi /=QJui UXPP=U\i =QZi =Q=O\VXVi R’i ZRRZi VWUXOWXU+fi U;=QJi GXi ]UO;XW+OWXU+i p-g-Ii
w,egHmvg--dg-gfi

Pw×iSfFfiN+Xuik=XOiZXW;ZU=Z=Oi VWU+QJW;iR’iz;XQ+V+i ’XUiSO=QW=WXRQf/RRZi(URO+VVXQJi5=O;XQ+ip--bIi
-:vwgdw.fi

P.×i 4f2i 2RO=Qui /fi Ufi 4R;Qi 6=UX=EXOXW\i =QZi +’’+OWVi R’i PRXVWXU+i ORP+QWi RQi W;+i ZXW;ZU=Z=Oi
O;=U=OW+UXVWXOVi ’RUi OXPE+Ui =Vi RSSRV+Zi WRi OO+=Ui ZRRZf(=S+Ui z3Sd/gbopbdWdWf(URO+VVi R’i/RULXQJi
ORPPXVVXRQi/gbdAXPE+UiUWUXOWXU+Vfi2+QP=ULfigHH:fi

P:×i ji Dfi UW+UQui 2+W+UXRU=WXRQi R’i JU++Qi ZRRZi =ORQJi VW++OdQ=XOi V;=QLi =QZi XWVi XQ’OX+QO+i RQi W;+i
Q=XOd;ROZXQJiSURS+UWX+VfiA;+i6XUJXQX=iVRXUQ=OiR’iVOX+QO+igH:-Igewmvp--dpgbfi

P,×iDSoAig.-gbdp--Hi5+W;RZiR’iW+VWXQJiQ=XOi;ROZXQJiSRZ+UiR’iZRRZfi

PW×iDS:---:dp--wizRZ+i’RUiZ+VXJQiR’iWXPE+UiVWUXOWXU+Vfi

Pb×iDSoAigHHwdp--Hi5+W;RZi’RUiZ+W+UPXQ=WXRQiR’iW;+iZ+QVXW\iR’iZRRZfi

PH×iDSoAigHwgdp--Hi5+W;RZi’RUiZ+W+UPXQ=WXRQiR’iW;+iPRXVWXU+iORQW+QWiR’iZRRZfi

Pg-×i 8fi 0;=QJui %fUfi GX+ui 2+W+OWXRQi =QZi +Y=OX=WXRQi R’i ZRRZi VWUXOWXU+i EXXOZXQJfi z;XQ=i NRU+VWU\i
(XEOXV;XQJiFRXV+fip-ggfi
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