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INSPECTION AND EVALUATION 
OF 

BASE RING FOUNDATION 
SATELLITE DISH B 

NOAA RADAR WEATHER STATION 
WALLOPS ISLAND. VIRGINIA 

PURPOSE AND SCOPE OF WORK 

The requirements of this project were to inspect and evaluate the cracking 
of a reinforced concrete base foundation of a 60 foot diameter NESDIS satellite 
dish antenna located on the Wallops CDA Station at Wallops Island, Virginia. 
This report outlines our findings and observations both from our inspection and 
a review of past inspection materials and provides repair recommendations that 
will, in our opinion, extend the serviceable life of the concrete foundation for 
another twenty years. ATEC Associates, Inc., of Salisbury, Maryland assisted in 
the effort by taking field core samples and performing laboratory testing. 

DESCRIPTION OF EXISTING STRUCTURE 

The structure to be evaluated is a 46 foot diameter reinforced concrete 
foundation ring 29" thick and 6' deep (2' exposed) and supported on wood piles. 
A steel guide track on top of the ring supports the satellite dish on 4 support 
wheels. The dish can rotate a full 360· on the track. Pintle support rods are 
attached to the ring at or slightly below the ground line and apparently function 
to transfer horizontal loads from the center base plate to the outside 
foundation. The portion of the ring above the pintle rod connections supports 
the vertical loads of the"dish and is subjected to only small horizontal loads. 

The exposed inside and outside concrete surfaces of the ring exhibit 
moderate to severe map (pattern) cracking. This type of cracking is random in 
nature and consists of a network of horizontal, vertical and diagonal cracks (See 
Photographs 1 through 8 for the general condition of the concrete). A previous 
inspection of the same facility was performed by ATEC in 1987. The subsequent 
laboratory testing and report indicated that the presence of reactive aggregate, 
the absence of sufficient air-entrainment in the concrete, and freeze-thaw action 
were the primary causes for the concrete deterioration. 
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Our visual inspection of the structure confirmed the presence of moderate 
to severe map cracking generally over the entire exposed inside and outside 
surfaces of the ring foundation. Horizontal cracks appeared to be the most 
serious with crack width of nearly 1/8" at the surface of the concrete. However, 
crack width diminished to half that value at 1/4" depth indicating that the 
greater crack width at the surface was caused by weathering and subsequent 
spalling of the concrete edge. Several cracks exhibited efflorescence indicating 
the movement of moisture through solution cavities in the concrete matrix. Other 
cracks, particularly on the inside of the ring, showed rust stains emanating from 
the crack. 

In order to ascertain the depth and character of cracking and to obtain 
samples for laboratory testing, 3 cores, each 12" long, were taken from the 
concrete ri ng. Two cores were taken from the exposed port ion of the ri ng and one 
was taken below grade. The cores above ground were taken at locations where wide 
cracks were observed on both the inside and outside of wall at the same 
elevation. These locations were chosen in an attempt to determine if any of the 
cracks penetrated the full thickness of the ring. This was not the case. The 
crack in Core No. 1 terminated at 3 1/2 from the surface while Core No.3 crack H 

stopped at 3 1/4". 

A 1.5' deep hole was excavated to take the remaining core. This core was 
scheduled in order to ascertain the condition and properties of the concrete 
below grade. The 1987 report indicated that the concrete below the ground line 
was intact with no cracking. This was observed to be generally true, however, 
a horizontal hairline crack was detected approximately 1.0' below grade. Acore 
through the crack showed a crack depth of 1 1/4M 

• 

The concrete in all cores was sound and all reinforcement within the cores 
was clean and free of rust. In fact, despite the number of cracks, the surface 
concrete remains generally sound as determined by sounding the surface with a 
hammer. No laminations were detected. 

Upon completion of coring operations all holes were packed with non-shrink 
grout and the excavation was backfilled. 
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A comparison with the 1987 report reveals the crack growth is apparently 
still active with a crack depth increase of 1.5 inches from that observed in 
1987. The existence of a crack below ground and the size and depth of that crack 
indicates that, whatever the initial cause of cracking, exposure to the elements 
and associate freeze-thaw action is a definite factor in the size and depth of 
the cracks and also on the general condi t i on and appearance of the exposed 
concrete surfaces. 

In order to determine the impact of the cracks on the integrity of the 
wall, the structural function of the concrete ring must be identified. As stated 
previously, the portion of wall above the pintle support rod connections carries 
mainly vertical loads. This is the location of the most severe cracking. 
However, even if the cracks extended totally through the ring, the structure 
would be stable since the only loads transferred through the cracks would be 
mainly compression loads. 

Therefore, the structure is in no emi nent danger of ei ther 1oca1 or 
generalized failure. However, if tne crack activity is not slowed or arrested, 
the concrete surface will eventually begin the spall and loss of cross sectional 
area will occur. Ultimately, this could cause a structural failure. 

SUMMARY OF TEST RESULTS 

Laboratory tests performed by ATEC on the concrete cores indicate that the 
alkali-aggregate reaction reported in the 1987 report was still continuing. The 
tests also confirmed the lack of air entrainment in the concrete and the overall 
condition of the concrete matrix was described as poor. ATEC's detailed findings 
are included in Appendix B of this report. ATEC suggests that consideration be 
given to repl acement of the concrete. However, we feel that with proper 
rehabilitation procedures aimed at retarding the alkali-aggregate reaction and 
with an understanding of the true structural function of the foundation ring, the 
concrete will remain generally sound and will provide the desired service life. 
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The surface pattern cracking observed is typical of that caused by the 
expansive nature of the alkali-aggregate reaction. Previous tests performed in 
1987 indicating the presence of reactive aggregate have been confirmed by our 
current 1aboratory results. The reaction rate and crack growth have been 
accelerated due to exposure to moisture and freeze-thaw actions. Lack of 
exposure to the elements has retarded crack formation and growth as evidenced by 
the sound condition of the concrete surface below grade. 

Our recommendation to retard the crack growth is to reduce the effects of 
weathering and freeze-thaw cycles. This can be accomplished by shutting off the 
moisture from the existing cracks and concrete surfaces. Initially, the wide 
cracks should be sealed by pressure injecting an epoxy resin adhesive such as 
Sika's "Sikadur 35 High Mod. LV." cracks greater than 1/16" should be injected 
on both the inside and outside of the foundation. The entire exposed surface of 
concrete, plus an area 1 foot below grade, should be cleaned and then sealed with 
two coats of a polymer-modified cementitious coating such as Sika's "Sikatop 
144". These materials should effectively seal the concrete surface from moisture 
and freeze-thaw actions and thereby retard the effects of the alkali-aggregate 
reaction. 

In order to ensure the desired end results of the concrete repairs, it is 
important that the rehabilitation project be properly engineered. Accordingly, 
we recommend that the work be performed under contract and in compliance with 
specifications tailored to the project and under the supervision of an engineer. 

Finally, the concrete ring and proposed repairs should be monitored at 
regular intervals of 2 or 3 years in order to insure continued safe operation of 
the satellite facil'ity. 
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ESTIMATED REPAIR COSTS
 

Item Quantity Unit Cost Iilll 

Pressure Injection
Protective Coating
Excavation and Backfilling 

580 IF 
870 SF 

35 C.Y. 

$50.00 
1.50 

15.00 

$29,000 
1,305 

525 
$30,830 

Mobilization, Bond, General 
Contingencies (15%)
Total 

Requirements (20%) 6,166 
3,083 

$40,079 

USE t40,000 

NOTE: This price does not include engineering costs for either preparation of 
contract bid documents or inspection during construction. 
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Description:	 Sikadur 35, Hi-Mod LV, is a 2-component, solvent-free, moisture-insensitive, low-viscosity, 
high-strength, multi-purpose, epoxy resin adhesive. 
It conforms to ASTM C-881, Types I and II, Grade 1, Class Band C, epoxy resin adhesive. 

r " 

Where to Use: 
l _ 

". 
Advantages: 

•	 Pressure-injection of cracks in 5tructural concrete, masonry, wood, etc. 
•	 Grouting bolts, dowels, pins, etc. 
•	 Gravity-feed of cracks in horizontal concrete and masonry. 
•	 Epoxy resin binder for epoxy mortar patching and overlay of interior, horizontal surfaces. 
•	 Seal interior slabs and exterior above-grClde slabs from wCller, chlorides, and mild chemical 

attack, and to improve weambility. 
-_ ... ------------------- ­~ 

•	 Super low viscosity. 
•	 Easy mix, convenient volume ralio; B:A =1:2. 
•	 Unique, high-strength, structural adhesive for can't dry surfaces. 
•	 Potable-water approved. 
•	 Deep penetrating and tenacious bonding of cracks in structural concrete. 
•	 High early strength developing adhesive. 
•	 Excellent chemical resistance for flooring systems. 
•	 USDA-approved. 

Coverage: 1 gal yields 231 cu in. of adhesive and grout. 
1 gal of adhesive, when mixed with 5 gal by loose volume of oven-dried aggregate, yields 
808.5 cu in. of epoxy mortar. 

Packaging: 3-gal units; 12-fl-oz units, 12/case. 
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Typical [tala for Sikadur 35. HI-Mod LV:
 
(Material and curing conditions @ 73F and 50% R.H.)
 .­
Shelf life: 2 years in original, unopened containers. 

r ' 

Siorage Condillons: Store dry at 40-95F. Condition material to 65-85F before using. 

r - Color: Clear, amber. 
... _._--_.. _. .. ..... _...... _---_ ..----_.. _-------------------­

Mixing Ratio: Component A : Component B = 2:1 by volume. 
r ' 

Viscosity: Approximately 375 cps. 

r ' Pot lire: Approximately 25 minutes. 

Tack FreeTlme: 40F* 73F* 90F* 
r ' (3·5 milsj Neal 14-16 hrs 3-3.5 hrs 1.5-2 hrs 

---.- ._------ ---.,--~-_._.---. __._-_._._--.----- --,._----_._-- ._--- --_.. 

Compressive Properlles (ASTM 0-695): Neal Mortar (1 :5)
f ~ 

Compressive Sirenglh, psi 40F* 73F* 90F* 40F* 73F* 90F* 
4 hour - - - - - 800 
8 hour - 10 3,200 - 400 4,100r' --, 

16 hour - 3,600 6,300 - 4,900 5,700 
l _ 1 day - 6,800 9,100 120 5,000 6,900 ......"',.

3 day 3,600 9,800 10,500 6,200 6,800 7,000 
7 day 8,000 10,700 10,500 6,300 7,900 8,800 

14 day 10,300 11,100 10,500 6,800 8,500 8,800 
28 day 12,400 11,700 10,500 7,000 8,600 8,800 

Modulus 01 Elasticity. psi 
28 day 3.5 X 10 s 8.1X10 s 

c _ 
Tensile Properties (ASTM [1-638): 

r - 14 day Tensile Strength 8,400 psi 840 psi 
Elongation at Break 4.2 % 0.3 % 

c • Modulus of Elasticity 4.1 X 10 S psi 7.6 X 10 5 psi 
_. __._---_.__ .. ---"-_. ------- .. _-------_._- .. _~-------

r ' 
Flexural Properties (ASTM 0-790): 

L ~ 14 day Flexural Strenglh 14,000 psi 2,200 psi 
(Modulus 01 Rupture) 
Tangent Modulus 01 Elasticity 3.7 X 10 S psi 9.5 X 10 5 psi 

L ~ in Bending 

r .. 

L ~ 
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--------------- --------------- - -- -----

f "	 Shear Strenglh lASTM [1-732): 
14 day Shear Strength 5,100 psi 2,300 psi 

i.......
 
----~--------------------------------------------------, " 

Deflection Temperature (ASTM 0-648): 
14 day Deflection Temperature 127F 129F 

(fiber stress loading = 264 psi) 

Bond Strength (ASTM C-882): Hardened concrete 10 hardened concrete 
2 day (dry cure) Sond Strength 2,800 psi 

14 day (moist cure) Sond Strength 2,800 psi 

Water Absorption (ASTM 0-570):
 
7 day Total Water Absorption,
 

(2 hour boil) 1.1 %
 

f " 

* MateriClI cured and tested at the temperatures illllicClled. 

How To Use 
Surface Preparation: Surface must be clean and sound. It may be dry or damp, but free of standing water. Rempve 

dust, laitance, grease, curing compounds, impregnations, waxes, foreign particles, and 
l _ disintegrated materials. 

r -

,, -­~ 

Preparallon Work: Concrete - Sandblast or use other approved mechanical means. 
Sleel - Sandblast to white-metal finish. 

r -

MiXing: Pre-mix each component. Proportion 1part Component'S' to 2parts Component 'A' by volume 
into aclean pail. Mix thoroughly for 3 minutes wi th Sika Paddle on low-speed (400- 600-rpm) 
drill until uniformly blended. 
Mix only that quantity that can be used within its pot life. 
To prepare an epoxy morlar. slowly add 4-5 parts by loose volume of an oven-dried aggregate to 1 
part of the mixed Sikadur 35, Hi-Mod LV, and mix until uniform in consistency. 

I 
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Application: To gravity feed cracks - Pour neat Sikadur 35, Hi-Mod LV, into vee-notched crack. Continue 
placement until completely filled. Seal underside of slab prior to filling if cracks reflect through. 
To pressure-Injecl cracks - Use automated injection equipment or manual method. Set 
appropriate injection ports based on system used. Seal ports and crack with Sikadur 31, 
Hi-Mod Gel, or Sikadur 33. When the epoxy adhesive seal has cured, inject Sikadur 35, Hi-Mod 
LV, with steady pressure. Consult Technical Service for additional information. 
To anchor bolls. dowets. and pins - Annular space around bolt should not exceed Va-in.; depth of 
embedment is typically 10-15 times the bolt diameter. Grout with neat Sikadur 35, Hi-Mod LV. 
To seal slabs· Spread neat Sikadur 35, Hi-Mod LV, over slab. Allow penetration. Remove 
excess to prevent surface film. Seal interior slabs and above-grade exterior slabs only. 
For an epoxy morlar ­ Prime prepared surface with neat Sikadur 35, Hi-Mod LV. Place prepared 
epoxy mortar before primer becomes tack-free. Place the epoxy mortar using trowels. Compact 
and level with vibrating screed or trowels. Finish with finishing trowel. Sikadur 35. Hi-Mod LV, 
mortar is for interior use only. 

~:...... 
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r - Limitations: • Minimum application temperature 40F, 
• Do not thin with solvents. Consult Technical Service, 
• Use oven-dried aggregate only. 

r -
• Maximum epoxy mortar thickness is 11h-in. per lift. .,.-; 

• Epoxy mortar is for interior use only. 
• Do not seal exterior slabs on grade. 
• Minimum age of concrete must be 21-28 days, depending on curing and drying conditions, 

r -
for mortar and to seal slabs. 

• Porous substrates must be tested for moisture-vapor transmission prior to mortar or sealing 
slabs. 

• Not for injection of cracks under hydrostatic pressure. 
• Do not inject cracks greater than %-in. Consult Technical Service. 

r - Caution: Component 'A'-Irrltant • Prolonged contact with skin may cause irritation. Avoid eye contact. 
L • Component 'B'-irritant· Contact with skin may cause severe burns. Avoid eye contact, 

Product is a strong sensitizer. Use of safety goggles and chemical-resistant gloves 
r - recommended. Remove contaminated clothing. Avoid breathing vapors. Use adequate 

ventilation. Use of	 a NIOSH/MSA organic vapor respirator recommended.l _ 

r - First Aid:	 In case 01 skin contact, wash thoroughly with soap and water, For eye contact, flush 
immediately with plenty 01 water for at least 15 minutes; contact physician immediately. For 
respiratory problems. remove person to Iresh air. Wash clothing before re-use. 

,..:r ­ co 
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l _ Clean Up: Collect with absorbent material, flush area with water. Dispose of in accordance with local oJ 

disposal regulations,	 Uncured-material can be removed with approved solvent. Cured material 0 
(,J 

.(can only be removed mechanically.	 (/) 
:::> 
.S "_,.J 

~ ~ 
'0KEEP CONTAINER TIGHTLY CLOSED	 KEEP OUT OF REACH OF CHILDREN ~ 
c 

NOT FOR INTERNAL CONSUMPTION	 FOR INDUSTRIAL USE ONLY it 
.( 

L _	 CONSULT MATERIAL SAFETY DATA SHEET FOR MORE INFORMATION (/) 
:::> 
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Caution:	 Component '0' contains portland cement and crystalline-free silica. Avoid breathing dust. Use 
with adequate ventilation. 

Irritant:	 Both components are skin- and eye-irritants; avoid contact. The use of an appropriate
r -

NIOSH/MSA approved respirator, safety goggles, and rubber gloves is recommended. Remove 
contaminated clothing. 

First Aid:	 In case of skin contact, wash thoroughly with soap and water. For eye contact, flush 
illllllediately with plenty of water for 15 minutes; contact a physician immediately. For 
respiratory problems, remove person to fresh air. Wash clothing before re-use.r -

Clean Up:	 Component 'A'- Dilute with water. Dispose of in accordance with applicable local regulations. 
Component '0'- Sweep into an appropriate container. Dispose of in accordance with applicable ,-.: 
local regulations. ~ 
Mixed components: Uncured material can beremoved with water. Cured material can only be 8 

r ­

~ ~ removed mechanically.	 ~ 
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