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Description of Resistivity of sample Q-m
Number surface material
(U.S. state where found) Dry Wet

1 Crusher run granite with fines 140 x 106 1300 (ground water, 45 Q2-m)
(N.C)

2 1.5 in (0.04 m) crusher run 4000 1200 (rain water, 100 W)
eranite (Ga.) with fines

3 0.75-11in (0.02-0.025 m) — 6513 (10 min after 45 O-m
eranite (Calif.» with fines wrater drained)

4 #4 (1 -2 m) (0.025-0.05 m) 1.5 » 10°to 4.5 = 106 5000 (rain water, 100 ©Q-m)
washed granite (Ga.)

5 #3 (24 in) (0.05-0.1 m) washed 2.6 % 10%t0 3 x 105 10 000 (Rain water, 100 €©-m)
eranite (Ga)

[ Size unknown_ washed 7 = 10% 2000-3000 (ground water.
limestone (Mich ) 45 OQ-m)

7 Washed granite. similar to 2% 10% 10000
0.75 in (0.02 m) gravel

8 Washed granite, similar to pea 40 x 10° 5000
eravel

)

10 Asphalt 2 % 10% to 30 x 10° 10000 to 6 x 10°

11 Concrete 1x10%to 1 x 1093 21to 100

20ven dried concrete (Hammond and Robson [B78]). Values for air-cured concrete can be much lower due to
moisture content.
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Type of earth A""a%;’;;i;s‘j"ity
Wet organic soil 10
Moist soil 102
Dry soil 103
Bedrock 104
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most accurate method in practice of
measuring the average resistivity of
large volumes of undisturbed earth

SOIL RESISTVITY TESTING
'FOUR-TERMINAL® METHOD OF MEASURING SOIL RESISTIVITY

the driving of long |-—L |

rods is not practical

- A -

A=208

NOTE: 1. A IS LESS THAN Oft EQUAL 1O 208,
2. RESISTMTY N OHM-METERS EQUALS 19,157
WHEN A EGIUALS 10 AND B EGILIALS &
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Probe separation Soil type 1 Soil type 2
w0 | Hesstance | CREEE | memstance | (HEEY
= p. Q'm = e 2m
1 0305 2973 56.91 8013 17071
3 02915 1533 85.07 4583 263406
3 1524 9.9y 95.48 2955 283.00
15 4573 385 110.71 9.39 260.67
20 6.008 315 120.76 6.46 247.57
30 0.146 249 143.10 352 202.12
30 15244 1.90 181.70 1.50 144.05
70 21341 136 208.78 0.90 120.28
a0 27.439 132 22775 0.64 110.08
110 33537 L15 24148 051 106.41
130 39.634 1.01 25177 042 104.34
150 45731 .90 250.76 0.36 103.16
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This compares favorably with the 6.1 m (20 ft) using EPRI TR-100622
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Parameter soil Sub 1 Suh 1 Sub 3 Subd Suh 3
texture sand and gravel | sandy loam sand and clay | sand and gravel | soil and clay
Resistivity (Qm) 2000 §00 200 1300 280
Grid area (i) 15159 60939 18849 15759 61479
Butied length (ft) 3120 9500 1773 3820 3000
R, (caleulated ©) 57 497 15 1615 0.19
Rg (measured Q) 190 410 365 18.20 021
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Grout-filled connection designed for

moment capacity in precast construction.

Lap splices depend on
concrete far strength,
and therefore lack
structural integrity and
continuity in concrete
construction.

Mechanical splicing
provides the assurance
of maintaining load
path continuity of the
structural reinforcement,
independent of the
condition or existence
of the concrete,




Grounding Diagram

1. Zones of equipment with
localized transformers to
isolate the equipment and
control leakage current.

2. Reference grids in all
computer, data processing
and information technology
rooms.

3. Perimeter ground ring
bonded to the service
entrance.

4. Intentional continuity of
structural steel.

5.  Bonding of all
communication cables to
structural steel.

6. Architectural steel treatment
for lightning protection.

7. Ufer ground treatment per
NEC for all main vertical
steel footers.

8.  Grounding grid below
moisture barrier.

9. Bonding horizontal steel
pans to structural steel.
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ical Steel Typical Concealed
g?umn Download to
Grounding Grounding Connection

Connection

T 1" PVC condut

" cast cable to steel

bonding clamp — Parallel combination

cable splice
—— 1" PVC conduit

|
‘.\.‘
\ A Cast rebar honding clamp ol
«— Cable to ground / ﬂﬁ
rod clamp )
Cable to ground rod clamp = D
Hc—— 10' - 0" copper
u clad stesl . . S -
ground rod 3f4" x 10" UL Listed — "U
[] ground rod




f ' Flashers-and
| ightning-protection gird
G rou ndlng electrode l:'n_lzllnlln I::ll:llﬂll".l :Lﬂllﬂllllll ’l':llt:l.ll'ﬂ::gi
i
4 AWG or larger bare copper conductor 1
i:(-.)miuclor (.}r .L;[(:{_}I re \-n.[01rf:\_r'1.g Nonmetallic protective ;gumg FounaIng
bar or rod not less than ‘2-in. sleeve . ] u
diameter at least 20 ft long o
Connection listed
for the purpose B B Down conducters
-t 63
v A
2o Terminal
Foundation in direct
contact with earth ‘ ‘
Groundin Gr%n ing br undin
2 In. min. Gfid ofid Gid]
i . ) rryvrrray rrrerrrm rTfrrrrrey
Exhibit 250.22 A concrete-encased electrode. Grounding electrods Grounding electrods Grounding electrods
Cryogenic Hall Experimental Hall AH/CD Hall
Grounding Systems . pp—
Lightning protection
3 ) system down
MF conductor

Connection must be made
within 5ft of point of
entrance of pipe.

Metal—frame building

-
[
" PN et s  Concrete—encased electrode
< Z Sy ” -
hd A 3
/ Ground—ring

Electrical service

tem e o L e el

e el
W PLALET L g Sisuiunae

systam

electro

Bonding required between
e systems

Lightning system
ground terminals
(3 rods)

Exhibit 250.44 Bcnding between the lightning system ground
terminals and the electrical service grounding electrode system,
in accordance with 250.106.
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