
DISCUSSION OF R E P O R T AND S U P P L E M E N T A R Y 
S T U D I E S 

H J Kirk Mr Hogentoglerh^done a great mass of work and 
his report is in great detail I think there are many here who 
appreciate the amount of work embodied in it He has asked a 
number of us to make investigations for him, and he called upon us 
for an investigation ofQ5Jmiles of road built in 1915 along Lalm_, 
Erie, some plain and some reinforced with bars laid transversely(^ 
inches apart in fills and(^ inches in cuts He noticed conditions on 
this particular piece of road that he thought might bear closer in­
vestigation than he was able to give We made the investigation 
and I am going to outline a few conclusions 

INVESTIGATION OF PLAIN AND REINFORCED CONCRETE 
SECTIONS INTER-COUNTY H I G H W A Y NO 3, 

E R I E COUNTY, OHIO 
S U M M A R Y O F R E P O R T 

B Y H J K i K K 
Ohio State Htghway Department, Columhua, Ohio 

The road) located along Lake Erie, between Sandusky and Cleve­
land, consists of four sections, L-1, L-2, H and K, and was constructed 
in 1914,1915, and 1916 All sections were 16 feet wide, 6-8-6 inches 
thick, and were constructed with crushed stone aggregate (some slag 
in Section H) and a 1 IV2 3 mix Section H was not reinforced, 
while sections L-1, L-2, and K contained V2" twisted bars spaced 
about 6 inches apart on fills and 18 inches apart in cuts Cores taken 
from the slabs indicated that the bars m Section K were placed more 
uniformly than in Section L , where they ranged from within two 
inches of the top to (in some instances) the subgrade Tar or felt 
expansion joints, % of an inch wide, were placed every 30 feet The 
concrete was to be cured under 2 inches of earth kept moist for ten 
days The pavements were opened for traflBc at the end of 15 days 

Section L-2 was constructed between April and October, 1915, on a 
location which required very little grading, but, because of rainy 
weather, on a subgrade which was very wet 

Part of Section L-1 (Sta 107+23 to Sta 51+67) was laid between 
October and December, 19] 5 Wet clay subgrade was again encoun­
tered Also a lack of cement for this mile of road was indicated by 
the inspectors' reports 

The remainder of Section L-1 (Sta 51+67 to 0+00) was laid 
between May and October, 1916, and dunng the pounng of concrete 
but one rainy day was reported 
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Part of Section H (about one mile to Old Woman's Creek Bridge) 
was laid after October 1,1914 The remainder was laid between May 
and November, 1915 The grading and wet subgrade were similar 
to those of Section L-2 The 1914 and 1915 work was laid with dif­
ferent inspectors 

Part of Section K was constructed in 1915 and part in 1916, and 
was controlled by three different inspectors Cores indicated that the 
thickness of the surface was less than that specified 

Comparatne conditions of various parts of the sections are shown 
in Tahie-.^ 
ClFrom a study of this road it was noted that 

1 The portion of Section L-1 laid on new location (Sta 0 to 79+ 
20—swampy soil, difficult of drainage) contained three times as 
many transverse cracks, slightly less longitudinal cracking, five times 
as n)anv broken corners, and three times as much replacement as 
the remaining part (Sta 79+20 to Sta 187+73) laid on old 
road bed 

2 The number of broken corners .seemed to increase as the length 
of longitudinal crack decreased 

3 More longitudinal ciacks were found on cur\'es than on tangents 
4 It W.1S indicated that longitudinal cracking was decieased and 

transverse and corner cracking was increased when the number of 
transverse bars was increased 

5 Defects, including scaling, in Section K seemed to be dependent 
upon the inspectors 

6 Itelatively, the plain concrete .section (H) contained twice as 
many transveise cracks, four times the length of longitudinal crack, 
about four times as much replacement, and but one-half as many 
comer breaks as the reinfoiced sections (L-1, L-2, and K ) 

General conclusions are as follows 
1 Pavement condition was dependent on subsoil, drainage, and 

inspection 
2 Reinforcement reduced cracking, breakage, and replacement 

Also, tt reduced the width of the crack Otherwise, it did not influ­
ence the surface condidon of the conciete 

3 Observations on these sections would warrant the recommenda­
tion of a reinforced pavement constructed with center joint and laid 
under the best of inspection 
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P. M Tebbs I want to make one comment before I go into the 
information as indicated by our studies in Pennsylvania Mr. 
Kirk has just remarked that he had more comer breaks on sec­
tions where there were no longitudinal cracks. It seems to me 
that this IS explained by the phenomenon of curling of the edges 
and that it justifies the placing of a center joint to check the 
curling Where you have a longitudinal crack or construction joint, 
the edge is allowed to rest more uniformly on the subgrade, and there 
should be less corner breaking 

E F F E C T OF REINFOKCEMENT IN PENNSYLVANIA 
S T A T E H I G H W A Y S 
S U M M A R Y O F R E P O R T 

B Y P M T E B B S 

Pennsylvania State Highway Department, Hamshwg, Pennsylvania 

This information was furnished by condition surveys covering 
about 1,500 miles of concrete road 
' The relative effect of vanous weights of reinforcement are given 

by average slab length and cracking m Table 8, and the variation 
of crack (in 5-7-5 by 16 feet, No 25 mesh) with age, in Figure 89. 

From these surveys the following conclusions are offered 

1. Transverse cracking occurred mainly in the first and second 
years, with no considerable increase after the third year. 

2 Average spacing of transverse cracks in shor^slabs was less than 
in long sections 

3 Total number of cracks increased with age of road 
4 Cracking was considerably reduced by increasing the weight 

of mesh^einforcement from 25 to 56 and 65 pounds per 
100 sq<f tA-— 

5 A four-year-old 6-8-6 by-18-^ot plain concrete surface laid on 
gravel subgrade showed ex^Mionally few cracks, having an 
average slab length of 70 The same design on other 
subgrades had average slab I^gth of 28 feet 

W L Blaum I will confine myself to a few comments on Mr 
Hogentogler's paper, following which Mr Acheson will give a report 
on the Syracuse Resurfacing Experiment built under his direction 

In connection with this report and with the conclusions drawn, 
I believe that -most of our highway engineers in New York will be 
in accord The following conclusions of Mr Hogentogler seem to 
be especially well established 

Plain concrete surface in widths greater than 10 feet have devel­
oped longitudinal cracks This condition is now very largely elimi­
nated by the use of the longitudinal construction joint 


