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AAbbssttrraacctt                      
  
LLooaadd  ttrraannssffeerr  iiss  aa  bbaassiicc  aassppeecctt  ooff  rreeiinnffoorrcceemmeenntt  ssyysstteemm  bbeehhaavviioouurr,,  wwhhiicchh  hhaass  ttoo  bbee  uunnddeerrssttoooodd  
ddeeeeppllyy  iinn  oorrddeerr  ttoo  ggeett  aa  pprrooppeerr  ssttaabbiilliittyy  iinn  ssuurrffaaccee  aanndd  uunnddeerrggrroouunndd  eexxccaavvaattiioonnss..  IInn  tteerrmmss  ooff  llooaadd  
ttrraannssffeerr  ccoonncceepptt  ssoommee  ppaarraammeetteerrss  wweerree  ssttuuddiieedd  ssuucchh  aass  ddiiffffeerreenntt  bboolltt  pprrooffiillee,,  wwhhiicchh  hhaass  ggrreeaatt  
iinnfflluunnccee  iinn  ttrraannssffeerrrriinngg  llooaadd  ffrroomm  bboolltt  tthhrroouugghh  tthhee  rreessiinn  ttoo  rroocckk,,  ssttrreennggtthh  ooff  mmaatteerriiaall  aanndd  ccoonnffiinniinngg  
pprreessssuurree  aatt  sshheeaarr  jjooiinntt  iinntteerrffaaccee  wwhhiicchh  wwaass  aapppplliieedd  aass  pprreetteennssiioonniinngg  iinn  bboolltt..  AAllssoo  tthheessee  ppaarraammeetteerrss  
wweerree  eevvaalluuaatteedd  bbyy  33DD  nnuummeerriiccaall  ssiimmuullaattiioonn..  IItt  wwaass  ffoouunndd  tthhaatt  ssttrreennggtthh  ooff  mmaatteerriiaall,,  bboolltt  pprrooffiillee  aanndd  
pprreetteennssiioonniinngg  hhaavvee  ssiiggnniiffiiccaanntt  iinnfflluueennccee  oonn  llooaadd  ttrraannssffeerr..  
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11--  IInnttrroodduuccttiioonn  
  
Significant research have, in the past, been undertaken to study the mechanical behaviour of bolted 
rock joints, Spang and Egger [9], Pellet and Boulon [7], Ferrero [5]. Bjurstrom [2] was the first to 
report on the systematic research work on fully grouted rock bolts. His shear tests were conducted 
on fully cement grout bonded rock bolts embedded in blocks of granite. According to Bjurstrom, 
inclining the bolt resulted in stiffening the shearing surface by increasing the shear strength at 
small displacement. Digth [4] carried out a series of laboratory tests, to evaluate the shear 
resistance of bolted joints using various materials and he found that the normal stress acting on the 
joint surface had no influence on the shear resistance, which is not consistence with other 
researchers. Also, joints with inclined bolts were stiffer than the perpendicular ones. Dight [4] 
proposed an expression to predict the maximum force mobilized in the bolt. He found that failure 
of the bolt was caused by the combination of axial and shear forces. Ferrero [5] proposed a shear 
strength model for reinforced rock joints based on numerical modeling and laboratory tests.  The 
overall strength of the reinforced joint was considered to be the combination of both the dowel 
effect and the incremental axial force increase due to the bar deformation. Also, Ferrero proposed 
a modified analytical model for bolts installed perpendicular to the joint plane in stratified bedding 
plane.  


