














,@r===HEATTRANSFERTEST-URETHANECOATEDNELSON 
ANCHOR VS. DIRECT CONCRETE / ANCHOR CONNECTION, CONT. 

70 

60 

50 

G:' 
'- 40 
c 
:> 
l-
V> 

0 30 
w 
a: 
:> 

a: 20 w 
"-,. 
W 
I-

'0 

o 

-'0 

Time 
(minutes) 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 

TIME ELAPSED (minutes) 

44.2°F 

Urethane ooated Nelson Anchor 
embedded 1f2"airspace 

Wall stud embedded in 
concrete 

Figure 7. Hea.t Transfer rates of embedded stud vs. non-embedded stud 

TABULATED RESULTS 

Anchor Embedded Stud Time Anchor Embedded Stud 
Temp. (OF) Temp. (OF) (minutes) Temp. (OF) Temp. (OF) 

62 62 20 46.9 6 
62 60.1 22 45.8 3.9 

61.2 54.1 24 45 1.9 
60.5 45 26 44.6 -0.7 
58.6 35.1 28 44.2 -1.5 
55.8 27.2 30 44.2 -4 
53.6 21 32 - -6 
51.9 16.8 34 - -7.4 
49.7 11.5 36 - -7.5 
47 .9 8.1 
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®-=== HEAT TRANSFER TEST - URETHANE COATED NELSON 
ANCHOR VS. DIRECT CONCRETE / ANCHOR CONNECTION 

TEST PARAMETERS 

• The test was conducted on a 51 QOF 1 /2~ steel plate 

A thermocouple was used to measure corresponding surface temperatures 

The test compared the rate of heat transfer of two connection configu rations: 

1) Nelson Anchor embedded in concrete 

2) Nelson Anchor with a urethane coating embedded in concrete 

The exterior concrete side of the test pieces were placed on 510°F steel plate surrounded by fiberglass 
insulation and the temperature of the exposed anchor was measured against time 

______ Exposed shaft of embedded Nelson Anchor 
______ (Temperature measurement point) 

--- Fiberglass insulation 

Figure 8. Set up of Heat Transfer Comparison Tests 
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®r====- HEAT TRANSFER TEST - URETHANE COATED NELSON 
ANCHOR VS. DIRECT CONCRETE / ANCHOR CONNECTION, CONT. 
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Figure 9. Heat Transfer Rates of Steel Anchor V5. Urethane Coated Steel Anchor 
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TABULATED RESULTS 

Steel Anchor 
Temp. (OF) 

61 
62.3 
74.8 
89.7 

107.1 
123.8 

141 
158.7 
175.7 
190.9 

199 

8 

Urethane Coated Steel 
Anchor Temp. (OF) 

61 
62 .2 
67 .7 

78 
88.7 
101 

113.7 
127 

136.3 
149.6 
159.6 



SHITH-HIDLAND CORPORATION 
HIDLAND. VIRGINIA 

SLENDERWALL BOLTED CONNECTION TEST 12 

Date: 12-03 - 93 
Place: Smith - Hidland Plant. Midland, Virginia 

Object: To test the capacity of 2 - 3/8 inch ASTH A307 
bolts and 2" square by 1/4" thick washers 
connecting a 1/4 inch plate bracket to a 18 gage 
metal stud in tension. 

Testing Apparatus: 

Jack: 60 Ton Ram Calibrated By Jerry Atkinson on 
11-29-93 to VSL Load Cell No. 007-72. 

Ram Calibration Curve For: 
Ram N0. SFI60 - 6 - 1 Gage No. SFI60-6-1 

Apparatus: Built by Smith-Midland with a 6" - 18 GA 
metal stud attached by 3 - 1/2~ bolts to a 
base plate bracket. 2 - 3/8" bolts 

Results: 

Gage 
Pressure 
PSI 

200 

450 

600 

650 

700 

attach the hanger bracket plate to the 
metal stud with 2 - 2" square by 1/4" 
thick washers on opposite side. The 
stressing rod is connected to hanger 
bracket plate. The ram pulls on the 
stressing rod and jacks against the base 
plate. The two bolts carry the full 
stress of the applied loads. 

Force 
KIPS 

1 

3.5 

6 

7 

8 

Observations 

Seating of apparatus, no apparent 
movement. 

No Sign of Yielding, Pressure 
Holds. 

No Sign of Yielding, Pressure 
Holds 

Pressure Drops Slightly. 

Pressure Drops Shearing Failure. 
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Conclusions: 

Failure occurred by stud yielding around washers. 
Some shearing of stud at bolts was observed. The 
design of this connection was for 1 kip capacity. 
From this test the safety factor should be about 
6 to 1 . 

The use of larger washer and tight bolted connections 
greatly increase the capacity of the joint. 

The testing should be repeated with a s maller capacity 
ram so that more accurate gage pressures can be 
observed. 
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February 15. 1994 

Hr. Rodney Smith 
Smith-Midland Corporation 
P.O. Box 300 
Midland. Virginia 22728 

Re: Consolidated Testing Lab Report of Slenderwall Design 

Dear Mr. Smith 

I have reviewed this report and can testify that the 
results represented in it ar e representative of the test 
results that were made on this project when I was working 
for the Smith-Midland Corpdration. Our R&D Committee 
ran many tests similar to the ones in this report during 
the years of 1989 and 1990 . 

Many tests were made on the stud types and attachments to 
the metal stud. Comparisons were also made and tested 
against the attachment systems of competing products. 

Heat transfer tests similar to the those represented here 
were made on many different coating materials on the 
studs . Pullout tests were also run to check "the pullout 
of the coated studs. 

Heat transfer tests were conducted to compare the Slender 
Wall System to competitive systems. 

This report expresses results similar to the testing that 
I witnessed and was a party to. 

Sincerely 

L. Melvin Cope. P.E. 
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