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PREFACE 
“Mid V” connector embedded in 4” thick concrete slabs. The tests were 
carried out in the Structural Engineering Laboratory at the University of 
Wisconsin- Milwaukee (UWM). The test fixtures and instrumentation, and the 
test protocols were identical to previous JVI “Vector Connector” tests carried 
out at UWM. The details of those tests are reported in the following two 
references: 
(1)“Shear connector Tests,” Test Report No.2, JVI website: www.jvi-inc.com 
(2) A. Fattah Shaikh and Eric P. Feile, “Load Testing of a Precast Concrete 
Double-Tee Flange Connector,” PCI Journal 49(3):84-94, May-June 2004. 
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SPECIMEN DETAILS  
The concrete slab specimens for this phase of JVI “Mid V” tests were fabricated 
by Spancrete, Inc., Waukesha, WI, who also provided field welding of the field 
connection bars to the “Mid V” face plate and the loading equipment plate. 
 
The following notes pertain to specifics of the test specimens: 

 
Concrete Strengths of 4” x 8” cylinders 

 

 
 
Reinforcing 
Welded Wire Mesh: no welded wire mesh located in the vicinity of the “Mid V” 
failure zones. 
Steel Reinforcing bar: rebar was used only for handling stresses. 
See Appendix B for slab details 

Slab #
Poured 
Date

Break 
Date

Break 
Load    
(lbs.)

Break 
Pressure 
(psi)

1 D 07/10/09 07/22/09 70,200  5,586    
1 D 07/10/09 07/22/09 77,800  6,191    
1 D 07/10/09 07/27/09 78,200  6,223    

Average 75,400  6,000    
2 B 07/14/09 07/22/09 74,900  5,960    
2 B 07/14/09 07/22/09 73,700  5,865    
2 B 07/14/09 07/27/09 79,000  6,287    

Average 75,867  6,037    
3 E 07/15/09 07/27/09 70,900  5,642    
3 E 07/15/09 07/27/09 69,200  5,507    
3 E 07/15/09 07/27/09 72,500  5,769    

Average 70,867  5,639    
4 C 07/16/09 07/23/09 65,900  5,244    
4 C 07/16/09 07/27/09 75,600  6,016    
4 C 07/16/09 07/27/09 76,300  6,072    

Average 72,600  5,777    
5 A 07/17/09 07/22/09 71,000  5,650    
5 A 07/17/09 07/22/09 68,100  5,419    
5 A 07/17/09 07/27/09 77,500  6,167    

Average 72,200  5,745    

 
Flange Connectors  
JVI “Mid V” steel: ASTM A36 type steel coated with J-Finish for corrosion 
protection.  
 
Field Weld Slugs 
Weld slugs used: flat bar slug, 3/8” x 1 ½” x 4” long.  All welds designed to be 
¼” fillet x 2.50” long.  Actual sizes as shown below in column “B”.  All welds on 
top of slug, except three (3) tests for tension normal to the faceplate where 
slugs were welded top and bottom.  Every weld passed through the top hole in 
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the faceplate.  
 
Loading Plates 
The test specimens were delivered to the UWM Structures Lab with loading 
plates welded to the weld slugs which, in turn, were welded to the “Mid V” 
faceplates. 
 
Test Slab Setup Details 

 
      D A   B C E 

Slab 
# 

Slab 
Thickness 

Test 
# 

Distance 
D -Slab 

Surface to 
MidV top 
edge (in.) 

Distance A 
- Slab 

surface to 
weld slug 
top (in.) 

Distance – 
Mid V top 
edge to 

weld slug 
top (in.) 

Vertical 
Distance B- 
Fillet Weld 
Size (in.) 

Weld 
Length C - 

Top of 
Slug (in.) 

Weld 
Length E - 
Bottom of 

Slug 
5 A 4" 1 1.320 1.775 0.455 0.175 2.500 NA 
5 A 4" 2 1.280 1.860 0.580 0.248 2.500 NA 
5 A 4" 3 1.250 1.820 0.570 0.288 2.500 NA 
5 A 4" 4 1.000 1.660 0.660 0.191 2.375 NA 
2 B 4" 1 1.506 1.826 0.320 0.238 2.250 NA 
2 B 4" 2 1.580 2.028 0.448 0.216 2.500 NA 
2 B 4" 3 1.080 1.750 0.670 0.173 2.250 NA 
2 B 4" 4 1.000 1.610 0.610 0.190 2.250 NA 
4 C 4-1/6" 1 1.203 1.870 0.667 0.221 2.500 NA 
4 C 4-1/6" 2 1.516 2.110 0.594 0.210 2.625 NA 
4 C 4-1/6" 3 1.514 1.998 0.484 0.211 2.500 NA 
4 C 4-1/6" 4 1.314 1.923 0.609 0.200 2.500 NA 
1 D 4" 1 1.186 2.051 0.865 0.236 2.500 NA 
1 D 4" 2 1.273 1.822 0.549 0.206 2.250 NA 
1 D 4" 3 1.055 1.553 0.498 0.175 2.375 NA 
1 D 4" 4 0.988 1.603 0.615 0.191 2.750 NA 
3 E 4" 1 1.170 1.931 0.761 0.201 2.375 Present 
3 E 4" 2 1.140 1.771 0.631 0.180 2.500 Present 
3 E 4" 3 1.022 1.561 0.539 0.171 2.750 Present 
3 E 4" 4 1.088 1.643 0.555 0.162 2.500 NA 

  
Notes   
1 - Specified 1/4" fillet weld x 2-1/2" long   
2 - Flat Weld Slug = 1-1/2" x 3/8" x 4" Long   
3 - Weld Length on top goes thru center faceplate 
hole   
4 - No mesh used in slab, plain concrete for testing.         

 

 
TEST RESULTS  
Table 1 gives results of 1st Crack Load, Yield Crack Load, Maximum Load, 
Displacement at Maximum Load, and the Failure Mode. Load-Displacement 
curves for the 20 tests are given in Appendix A.  Appendix B includes “Mid V” 
product picture, slab specimen drawings, and photos of each test. 
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Test # Test Description 
1st Crack Load 

(lbs.) 

Yield 
Crack 

Load (lbs.) 
Max Load 

(lbs.) 

Displ. @ 
Max Load 

(in.) Failure Mode 
E1(A/B)  In Plane Tension w/ Top/Bot. welds  4,500  4,600  11,500  1.745  (S) leg failed @ 1st shear form 

E2  In Plane Tension w/ Top/Bot. welds  5,400  5,400  10,800  1.830  (N) leg failed @ 1st shear form 

E3  In Plane Tension w/ Top/Bot. welds  5,500  5,500  11,200  1.560  (S) leg failed @ 1st shear form 

A3  Out of Plane Shear w/ No Tension  Not Observed  3,850  3,850  0.421  Concrete blowout on bottom 

C2  Out of Plane Shear w/ No Tension  Not Observed  3,580  3,580  0.197  Concrete blowout on bottom 

E4  Out of Plane Shear w/ No Tension  Not Observed  5,410  5,410  0.468  Concrete blowout on bottom 

A1  In Plane Monotonic Shear w/ No Tension  17,000  18,000  18,000  0.731  Concrete @ tension leg side 

A2  In Plane Monotonic Shear w/ No Tension  15,000  16,100  19,300  0.121  Concrete @ tension leg side 

A4  In Plane Monotonic Shear w/ No Tension  16,300  16,300  16,300  0.137  Concrete @ tension leg side 

B1  In Plane Monotonic Shear w/ Tension  8,000  13,000  16,200  1.090  Leg Slippage 1/2" @ tension leg side, possible leg failure 

B2  In Plane Monotonic Shear w/ Tension  7,000  14,200  18,300  0.887  Leg Slippage 3/8" @ tension leg side, possible leg failure 

B3  In Plane Monotonic Shear w/ Tension  10,000  14,300  16,100  1.150  Steel leg failure @ tension side across 1st shear form 

B4  In Plane Monotonic Shear w/ Tension  6,700  16,400  16,400  1.150 
Concrete @ tension leg side and steel leg failure @ 
tension side across 1st shear form 

C1  In Plane Cyclic Shear w/ No Tension  15,000  19,500  19,600  0.134 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

C3  In Plane Cyclic Shear w/ No Tension  8,500  15,500  15,500  0.361 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

C4  In Plane Cyclic Shear w/ No Tension  14,500  17,000  17,000  0.287 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

D1  In Plane Cyclic Shear w/ Tension  10,000  14,500  14,500  0.074 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

D2  In Plane Cyclic Shear w/ Tension  8,000  15,200  15,200  0.139 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

D3  In Plane Cyclic Shear w/ Tension  8,000  14,800  14,800  0.194 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

D4  In Plane Cyclic Shear w/ Tension  7,000  13,200  13,200  0.065 
Final Failure steel tear @ face/corner bend; concrete 
cracks @ Initial & Max loads 

Table 1: TEST RESULTS SUMMARY 
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