A Renovative Hybrid Retaining Wall
Design to Reuse an Existing Retaining
Wall and Keep a Restaurant Open
Paul Zhang, PHD, PE November 2nd 2023




NCDOT Project R-5600: 2.5 Mile Improvement, Four-lane, Median Divided
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Original Design
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Subsurface Condition
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Design Alternatives

— e e — e e
— —_——
——

—— — — —— — — —
—_—
—_——— e »

Fi

\‘/Existing RW Face

S —————— e —

2185.20

OPTION

2185.20

OPTION

. e e e e ———

OPTION




Option 3 with Existing Retaining Wall Underpinning
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Existing Retaining Wall Investigation
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Existing Retaining Wall Investigation
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Existing Retaining Wall Investigation
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Existing Retaining Wall Underpinning
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Existing Retaining Wall Underpinning I
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Underpinning Method for Existing 180 ft Modular Block Walli

 Grade Beam Underpinning
oAssume 3 ft x 1 ft Base, 2 ft x 1 ft Stem, 34 CY of RC

= Mini Piled Underpinning
oAssume 6 ft spacing, 20- 30 ft long piles, 30 Mini Piles

= Cost Estimate for 180 ft Underpinning
oRC: $700/CY, $24k
o Helical Pier (Screw Pile): $3000/EA, $90k
o Micropiles: $8000/EA, $240k
o Say $150k to $300k



Proposed Design
i .;- = Ittiaeaa.,,,, d " b it ~¥Y 5 - i
HE w HIST apggfelonu il oo #O+00 —DR2--FPOT Sta. 1040000 :
LR : Q HIST ae y L~ POT Sta. 99+37
G 5 % : ] BEGIN-RETAINING WALL
I . E : T —DRI-5TA 1 h?ﬁ.?ﬂ.di' RT
I i : W MAX WALL HEIGHT 24
. 5 ;—‘f:_,'g,g‘;;“m [CHANGE) END RETAINING ‘WAL
) : : %‘mﬁr;“:g =L i + - STA 103+ 6D, 53.08' LT ]
S 0 Ed . e = MAX' WALL HEIGHT 24 .
.?'..5:?. S 8759 265 E : D <
£ e o 2l ~ = o BUBECTTO cHangE o L o
3 P { o
| E I's J ' [ - | - | V.=
R c-ws R ] i _ : ‘R ' | ' _ pUE
v eeeies I o i | . : rGHT,QF-'II"A'r B : -"__’..—-"'"'.('
I R N | i R, | T pug 7
I_.Il.:- HIST arE LTI Hrm_eﬁ_' 4 .l'Z i —{ 3
e ¢
| ' S——
4 : ; —
. —— |
: e — A —
e - - — 1 %X L ) '“-
Fasmgany 34 ey '..':,. I o
T.ﬂ PLIE Mrﬂu&-mm% A fSIH
s G- g : P 7,
F - I- ' [l 1 o e e o - A
- ~t- POE_Sia, 99+3526 . '

2185.48

- e




Cost Comparison
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Cost Comparison

Design - ROW Underpinning | Cut Slope | Total Cost
Area (sf) Cost

Option 1 6,720 | $907,200 | $2,000,000 $2,907,200

Option2 | 3,410 | $460,350 | $2,000,000 $54,360 | $2,514,710

Option3 | 4,210 | $568,350 $300,000 $868,350




Special Provisions

= Design the underpinning and protection system based on the dead loads,
construction vehicles, sequence of construction, and other construction loads
that are anticipated on proposed.

« Confirm the design meets current AASHTO, FHWA, and NCDOT Standards
and Provisions.

« The underpinning system drawings shall include design dimensions, limits of
work, elevations, material, member sizes, construction sequence, specific
installation procedures, and testing requirements.

« Ensure that no component of the underpinning system conflicts with other
construction related to the project.



Special Provisions

« Ensure all components of the underpinning system stay within the legal right-
of-way unless an easement is obtained by the Contractor.

« Satisfactory completion of the work and acceptable performance of the
underpinning system shall be determined by comparing pre-construction and
post-construction LIDAR scans of the existing wall face and property above.

« The post-construction scan shall be performed no sooner than 90 days and
up to 1 year following completion of the underpinning system and associated
soll nail wall.

« In no instance shall the change in the pre-construction and post-construction
location of any individual point exceed 2" total and the differential movement
between points shall not exceed more than 0.5” in 30 feet.
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