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This study was initiated through the interest of the Michigan State
Highway Bridge Meintenance Division in finding better methods of patching

damaged concrete

with fresh mortar or concrete.

In Jamuary, 1957, S, M,

Cardone, Bridge Maintensnce Hngineer, submitted a vortion of a 50-pound

sample of Berylex to the Research Laborabory for test purposss.

This

commercial powder was recommended by the monufacturer to be used in solu-
tion as a brush coal on old concrete and as an admixture in the patching
mortar, both of which were to insure a good, permanent vpabtch,

At the request of Mr, Cardone, two tests were provosed which would
measure the performance of this maberial in bonding of mortar patches to

0ld concrete,

A bond test was provosed which would measure the shearing

strength of a mortar patch, after propsr curing, from the top of o six—.

Inch-diameter concrete cylinder, as shown in Figure 1,

This test iz similar

to one described in a paper by Harl Felt, of the Portlend Cement Association,
entitled, "Resurfacing and Patching Concrete Pavement with Bonded Concrete,®

and dated October, 1955,

at elght cycles per day.

The fresge~thaw durability was tested using the
repid freeze in air-thaw in water, 0 to 40 I, ASTH Method G291,

operating

The concrete cylinders for both of these tests were made in the labor-
atory veing 5% sacks of Type 1 cement per cubic yard of concrete, gravel
coarse aggregabte with maximum size of one inch, and a two-to~three-inch

slump,

A total of esight c¢ylinders six inches in diameber and six inches

high were cast, and brushed after sboul four hours to sirmmlate a scaled

gurface as ghown

in Figure 2,

Yhen the cylinders hed been moeist cured for

42 days they woers capped with one inch of the following mortar mix:

Cement, Type I 9.0+ 1v
Semd, 2 M3 snee, 28,2 1b
Water : b7 1b
Darex, 3/2 ounce/sack 1.5 ml
Berylex, 6 ounces/sack 0,04 1b

Four of the eylinders were cavped immediately after hond mixing the wmorbar
seversl minubtes, and the remaining fowr wore cepped zfbar the worbsr was

pre-shronis by shanding

tuo hours and then being

remixad,

Gefore copping,
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the top of each cylinder was brushed with waber and then with a Berylex
solution containing two pounds per gallon of water, Aboul a half ounce
of cement was sprinkled on sach cylinder top in with the Berylex solu-
tion. '

After moist curing the cevved cylinders for 35 days, four were
tested for shear strength at the plane of bonding hetween the eylinder
and mortar, The load necessary to break the mortar loose from the cylin-
der snd at right angles %o it, was divided by the area of the bonded sur-
face to give the resulbing bond strengths:

Bond Strength, psi

Fresh mortar ‘ _ 72
565
639 average
Pre—shrunk mortor 66l
633

649 average

Separate 3- by 6~ in, ecylinders showed the morter to have a compressive
strength of 4000 psi, abt this seme ege of 35 days,

The other four cylinders were placed in the subomatic freeze~thaw ma-
chine for rapid freezing in pir and thawing in water, O to 40 T, After
152 c¢ycles the eylinders showed the following changes from the initial
welights:

Weight Change from
Original, percent
Fresh morbar +0, 91
0,59

+(0,90 average

Pre-shrunk mortar +0,56
0,75
+0,66 average

All of the mortar caps were go0lidly bonded to the base after these first
152 cycles of freeme-~thay, After 200 eycles of freecze~thaw the nonmair-
centrained base eylinders had broken up badly, lsaving the Berylex morbar
capns intact,

According to the eerlier-mentioned POA article by ¥erl Telt, a figure
of 300 %o 400 psil, 15 a good bond strength for capoing maierials on old
conerete, The &40 nei, bond strength for the Derylex solution and Berylex
mortar would appear to bs very good, It has besn found that this bond will
hold for at least 150 sltsrnations of freening ard thawing, Apvarenily 1t
mede very little differonce whether the moertsr was applied directly to the
0ld concrebe or sllowed fto shroinls $we hours prior to application.
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On the basis of these laborabory tesis, we recommend a trisl appli-
cation in the field by the Bridge Maintenance Division bto debermine how
well the Berylex fresiment performs in actual service, Both the RHesearch
Laboratory and the manufacburer are willing $o coopersie in such a $est,

L 1? 4 j,‘,/:i- 5 E T
h, A, Fimney, Director.
Research Laboratory

FAT :MGB 1o



Figure 1, Test appartus for shearing mortar cap
from cylinder hase,

Pigure 2, Tyoical surfaces formed by brushing lai-
tance off of coencrete cylinders after
initial set,



