
Site # 011-01-9a58c 
 2511 NC Hwy 9, Black Mountain  

over Broad River  
 Buncombe County













































220 O
ld D

iary R
oad 

W
ilm

ington, N
C

 28405  
 

 
 

 
 

Telephone: (910) 452-5861 
Fax: (910) 452-7563  
w
w
w
.catlinusa.com

 
   

O
ctober 31, 2025 

  M
EM

O
R

A
N

D
U

M
 TO

:  
W

anda H
. Payne, PE 

 
 

 
 

Senior PM
 – Transportation 

 
 

 
 

STA
N

TEC
 

 
 

 
 

 
FR

O
M

:  
 

 
Y

inhui Liu, PhD
, PE 

 
 

 
 

Senior G
eotechnical Engineer 

 
 

 
 

C
A

TLIN
 Engineers and Scientists 

 C
O

U
N

TY
:  

 
 

B
uncom

be 
 D

ESC
R

IPTIO
N

: 
Private D
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C

 H
w

y. 9, B
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 SU

B
JEC

T: 
Prelim

inary B
ridge Foundation R

ecom
m

endations 
  R

ichard C
atlin and A

ssociates (D
B

A
: C

A
TLIN

 Engineers and Scientists) (C
A

TLIN
) has com

pleted the 
subsurface 

investigation 
at 

the 
end 

bents 
of 

the 
proposed 

bridge 
and 

presents 
the 

follow
ing 

recom
m

endations: 
 The proposed w

ork consists of constructing a private drivew
ay bridge at 2155 N

C
 H

w
y 9 B

lack M
ountain, 

N
C

.  
 The subsurface soils present beneath the proposed end bent locations consist of em

bankm
ent fill, residual 

soils, and alluvial soils consisting of silty sand (A
-2-4) and sandy silt (A

-4). U
nderlying these surficial soils, 

low
 grade m

etam
orphic (schist) basem

ent rock w
as encountered at elevation 2,167.9 feet above sea level 

at End B
ent 1 and 2,157.5 feet above sea level at End B

ent 2. A
 thick interval of colluvial deposits com

prised 
of boulders, cobbles, and w

eathered rock w
as identified betw

een elevations 2,170.9 and 2,159.2 feet above 
sea level at End B

ent 2.  
  The replacem

ent bridge is proposed as a 52’ 6” x 14’ 1”, tim
ber fram

ed structure w
ith 8” tim

ber decking 
supported by steel I-beam

s. 
 C

onsidering the subgrade conditions present at the project site and the proposed replacem
ent structure, if 

the bents are fully supported, C
A

TLIN
 recom

m
ends driven steel H

P 12×53 piles at each end bent. They 
should be driven to a depth of tw

o (2) feet into w
eathered rock or to driving refusal. D

riving refusal is 
defined as 120 blow

s per foot, utilizing a ham
m

er w
ith an equivalent rated energy in the range of 40 to 60 

kips-ft.  
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The H
P 12×53 piles sitting on bedrock or 2 feet into w

eathered rock w
ill have a factored resistance of 90 

kips per pile.  
 

If the end bents are partially supported, C
A

TLIN
 recom

m
ends drilled-in pile foundations. The drilled-in 

piles should be em
bedded at least five (5) feet into the bedrock or w

eathered rock to provide resistance to 
lateral loading. 
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Foundation Type 

Factored R
esistance 

Fully Supported End B
ents 

D
riven H

P 12×53 Piles 
90 kips 

Partially Supported End B
ents 

D
rilled-In H

P 12×53 Piles 
150 kips 
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