




ABSTRACT 

Tests todetermine relative flow resistance of two selected protec- 
tive coatings showed that an unbroken surface of thermosetting 
random-glass-filament-reinforced polyester resin applied to an 
untreated concrete surface was-quite resistant to the force of a high- 
velocity jet., The polyester resin and a flexible neoprene membrane 
were applied to an 11-112-in. square face of concrete test blocks 
and sub'ected to a 1-in. -&a, 100-fps'jet striking at  a 45-deg angle 
for 4-112 hr  in al l  tests. Two resin samples had a homogeneous 
and unbroken 118-in. uniformly thick coating. One resin sample 
had the coating covering the face but varying uniformly from 118 in. 
to zero in thickness. Two resin and one neoprene sample had the 
118-in. coatings cut across at right angles to the exposed facenear 
the horizontal centerline and one-half removed, leaving sharp cut 
edges. One resin sample had the edge protected by an epoxy fillet. 
Results were: (1) The smooth unbroken surface of the polyester 
resin remained undamaged. (2) The same coating with the unprotected 
cut edge was washed from the concrete in 5 min. (3) The same coatL 
ing with the epoxy-protected cut edge remained intact. (4) The neo- 
prene membrine with the unprotected edge adhered to the concrete 
during the test, but high-pressure water blisters formed between the 
membrane and concrete surface about 2-112 in. from the point of jet 
impact. This report is forofficial use only. 
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MTRODUCTION 

These hydraulic laboratory tests were performed at the request of 
the Concrete and Structural Branch of the Division of Research. 
Prior to the tests reported here, selected protective coatings for. 
concrete had been subjected to mechanical abrasion. It was then; 

above (Figure 5.A). 
ration or protectio 



position the sample under the jet. The nozzle was first placed 8 inches 
above the sample (Figure 2A). However, at this distance the jet tended 
to entrain air, causing it to ravel and strike the test surface so that a 
sound like a continuous stream of small explosions occurred. The jet 
appeared to be solid for a distance of about 2-112 inches from the noz- 
zle; therefore, the nozzle was lowered until it was about 2 inches from 
the test surface. At this distance, the full force of t h ~  jet impinged 
smoothly on $he test surface (Figure 2B). 

Test Procedure 

The approach piping was first purged of all air so that a clean jet 
emerged from the nozzle. Then, with the velocity through the nozzle 
reduced to about 1 fps,, the specimen to be tested was properly posi- 
tioned under the jet (Figure 2A). The jet was then increased to the 
full-test velocity of 100 fps and allowed to impinge on the specimen 
for 5 minutes. The flow was then decreased to 1 fps and the specimen 
examined. If no apparent damage resulted, the specimen was allowed 
to be tested an additional 5 minutes and again examined. Thereafter, 
examination of the spvcimen was made at 10-minute intervals for a 61 
total elapsed time of 30 minutes, then 30-minute intervals for a total 
elapsed time of 2-112 hours, and finally 1-hour/intervals for a total 
elapsed time of 4- 112 hours. ,,+' -. 

// 

Results 



bonded with a masti&to the concrete base; the &embrane was cut 
with a sharp instrument, and half the membrane was removed me- 
chanically t o  leave an unprotected square edge (Figure 5A). The 

impinged on this cut edge. An examination made after 1 hour of 
ration indicated no damage. After 1-1 /2 hours of operation, water 

s ters  had started to form downstream from the point of jet impinge- 
ent (Figure 5B); however, the leading edge of the membrane appeared 
be quite tightly bonded throughout its full width. The test continued 
r the required 4-112 hours, at which time the blisters had growncon- 

(Figure 6). The leading edge of the membrane still adhered 
the concrete surface. One of the bli.sters was punctured with 
ointed instrument and water under high pressure spurted out. 

rently, the high-pressure water from the jet passed through dis- 
uities either in the concrete or in the mastic and came to the 

ace between the membrane and the concrete Where it could not 
ape. Undoubtedly, the specimen would have been forced from the 
rete surface by the spreading of the water blisters had the test 

ated that an surface of tliermosettine. 





A. Alining a test specimen 
under the jet 

B. Teat in progress with n 
100-fps, 1-inch-diameter jet 

PROTECTIVE COATINGS 
lor CONCRETE 

Test apparatus in operation 







Figure 5 ' 
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A. Before test  

B. Blisters formed after 1-1.12 hours' operabon 

PROTECTIVE COATINGS for CONCRETE 

One-eighth-inch-thick, unprotected cut edge, flexible neoprene mem- 
brane bonded to concrete with a mastic (No. 35, Lot 4396) 












