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Turbulent flow in a straight pipe with a circular cross-section is investigated up to a 
friction Reynolds number of approximately 12000 through direct-numerical-simulation of 
the Navier-Stokes equations. Universality in velocity spectra is observed in both inner
and outer layers, revealing the presence of large-scale azimuthal modes. 
Analysis of the streamwise velocity spectra in the near-wall layer 
supports universal behavior with power-law scaling distinctly 
different than expected from the attached-eddy model. Extrapol-
ation of this behavior to infinite Reynolds number leads to 
saturation of the growth of the inner-scaled velocity variance, 
including its inner-layer peak. Hence, strict wall scaling 
should be restored in the infinite-Reynolds number limit. The 
projected asymptotic state of wall turbulence also includes 
an outer peak surpassing the inner-layer peak in the limit. 
One of the other important inferences is that the impact of 
superstructures on the near-wall region should diminish 
slightly with increasing Reynolds number.
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