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MEMORANDUM

MoDOT Missouri Department of Transportation
(g - Project Development
District 1
TO: Jay Bestgen-de
CC: Don Wichemn-11d

Tony McGaughy-11d

FROM: Tom Skinner /t y
District Design Engineer

DATE: January 23, 2007

SUBJECT: 2007 Awards for Practical Design Excellence
Dekalb County, Route N
Replace Bridge X-473 over Maple Grove Creek

Scope Comparison The traditional scope of work for a small bridge replacement of this type would be
to replace the existing bridge with a new three span bridge, having a deck width of 32 feet (two 12’ lanes
with two 4’ shoulders). For hydraulic requirements, the existing profile grade would have to be raised a
minimum of six feet, which translates into the reconstruction of approximately 800 feet of approach
roadway at each end of the bridge. Approach slabs, bridge approach pavement and concrete paving
would be included in the project, as well as the appropriate guardrail at all four corners of the bridge. In
addition, acquisition of additional right of way from the adjacent property owners would be required.
Generally, a small bridge replacement project of this type would cost over $1,200,000.

Purpose and Need The scope of work was to replace a deteriorated three span bridge over Maple Grove
Creek and resurface approximately 2,000 feet of extremely poor condition roadway between the bridge
and Route 36.

Engineered Practical Design Solution The practical solution was to replace the existing bridge with a
triple, 14 X14, reinforced concrete box culvert (RCB). What made the decision difficult was that a three
span bridge structure was estimated to cost $335,000, which is $68,000 less than a large triple cell RCB
(5403,000). In order for the concrete box to compete with the bridge option, there had to be some
significant savings in the roadway and right of way costs to offset the additional construction cost of the
box culvert. By using the box culvert, the following roadway and right of way savings were realized:

1. The profile grade raise was reduced from six feet (for the bridge option) to only 1.5 feet for the
concrete box option. This reduced the limits of the roadway work on the north end of the project
by 600 feet, which reduced the paving requirements and the associated fill material from
32,000 C.Y. to approximately 20,000 C.Y.

2. The roadway typical section was reduced from 32 feet to 26 feet (two 11' lanes and two 2' gravel
shoulders), which more appropriately match the existing roadbed.

3. By shortening the project, one property owner was deleted from the acquisition process and the
property acquisition was significantly reduced from the remaining four property owners. The
estimated $88,000 cost to acquire the necessary right of way was reduced to less than $13,000 (a
savings of more than $75,000).

Our mission is to provide a world-class transportation experience that delights our customers and promotes a prosperous Missouri.




4. By using the box culvert, the core team was able to eliminate the need for guardrail. Because
guardrail is considered a roadside hazard and a costly maintenance item, eliminating the guardrail
was a significant benefit and also improved driver expectations of the roadway.

5. The length of the box culvert was shortened by using the required 4:1 side slopes to the clear
zone, but beyond the clear zone the side slopes were increased to 2.5:1. This tight design
approach reduced the length of the box by an estimated 24 feet. The more narrow typical section
also reduced the foot print of the project and reduced the amount of right of way required.

6. Since the bridge option was eliminated, the concrete approach slabs and concrete approach
pavement were eliminated from the project, which also eliminated the bridge joints and improved
the smoothness of the roadway. In addition, a uniform roadway cross section was placed on the
fill material.

Cost Savings It is important to note that bridge construction costs were escalating during this time period
and the District still stayed under budget for this bridge project. Following is a summary of the project
cost comparisons:

STIP Actual Cost
Bridge $388,000 $328,000
Roadway/Misc. $408,000 $448,000
Right of Way $ 88.000 $ 13,000
Total $884,000 $789,000

The net savings is $95,000, which is a 10% savings.

Additional Project Benefits The RCB offers an economical long-term engineering solution that replaces
a high maintenance, three span bridge on MoDOT 's system. The RCB also eliminates the guardrail
hazard and provides an obstruction free roadway. The engineering solution addressed only the need of
the project and the scope of work did not expand to incorporate the reverse curve at the north end of the
bridge or the offset access with Route N at Route 36. Although these two issues were desirable to
address, the core team focused only on the engineering solution that produced the greatest common good.
At times, designers utilize the guidelines of practical design to only focus on the construction cost of a
project and overlook the project savings that can also be realized through reduced right of way costs,
which is the case for this project. In short, the trade off from the conventional three span bridge
replacement, with a RCB, resulted in $20,000 in construction savings and an additional $75,000 in right
of way savings, keeping the project on budget during a time of rapidly escalating construction costs.

This project embraced the principals of practical design using a diversified core team of roadway, bridge,
traffic, construction, environmental and right of way staff as well as support from Central Office to realize
the best value for every dollar spent. The RCB provides the best long-term solution by not only removing
a bridge structure from the MoDOT system but also nearly eliminating future bridge maintenance costs
for many years to come. In short, this project will continue to pay dividends and serve our customers for
the next century.

J\skinnt\my stuffinotes\good work\2007 Practical Design.doc




AZH

£002/€2/10 Wd 21:66:40 _UBD-c290s)(~dA100-Z00\G I\S138us ~UDIANE ZOSIN\ QIPHo0Nf0.1d~3p L

f L 40 L L33HS
133HS NOILO3S VOIdAL

€S kOl°0 2981 996° 1 "8 8N d
9°g 0LL"0 95681 9961 t—d8

CgQA/SNOL) [ ¢OA/SNOL)
Y30N1E % Y3ONIB 3LVO3H99Y | XIN WLOL JdAL
A¥HdSY Ivd3NIR

SHOLJY3 NOISYIANOD

%0y (2)
%02 (1)

3407s ssoyd

Lve gvN3a  Ainnod

*ON L33rQud

*QI LOVHINOD
€280Sir  on dor
L | oW _ N

2ty

La1uisie | siwis

Z

QN 133HS

LL°0S+b8Y V1S QL OO+Llp ‘YIS
ONIJVAHNS3Y OGNV ONITIINGT0D ¥ 1L

LINIONVL NO NOILO3S

-
-
LN3N3AVY ONILSIX3 -
~—e |)/ ||||||||||| e
1-d8 LEL
ONIOVINNSIY aNY
w30GHS SNITIING09" 30 SLINTT F———
YO, K 1 ot WV ¢
Q0+LLy 'VLS 0L 0G+6Sk VIS
IVOIdAL d3S0d40dd
INJONVL NO NOILO3S
3SYQ | 3dAL b
*G'8°Rd FS
t1-dg i 3SYE | 3dAL £
%32
—@) == Yy — [
“HOHS ih ’ i “¥OTHS
Z AVA QI3AVHL Z
.8 e .8 ' .8

INTTYILNID

LL'0G+¥8Y *YLS Ol 0S+6SF 'ViS
IVOIdAL ONILSIX3

LINIONVL NO NOILO3S

Tip _LNINIAVY ONILSIX

Y30 NOHS

TH9IY ' 101 ) ,01 '

Y30INOHS
HOSY ¢

"ATS/ VY SE°Q _._koo 3NTdd

*A°S/°T99 50°0 | 1V0D %oVl

531y NOILVI11dav

s




Ad_92:86:10 _uBp-£7g0sL{~5Jduid=100-F00N\QOLTINE}33ys ~UOIANCZBOSICNGIAaGN[04d- 3D\

-

Al oo bver €9» 29y 19y 09 ESP 8Sb ISP 9Sy  SS»  vSy  SSy  2Sh LGk  OSh  Bbk  8by  lbb  9by  Ghp  bby  Evb  2Zvb kb Obb BEy  8Ey L€y 98y  SEV
Ov6 I~ T T 1 T [ T L T T T T T T 1 [ T T [T 1T T T T T T T 1T T T T T T T _Tore
._ *3d _ J dNoH9 =m_._ 1T 3dAL _ TIAVED Sm.N_ ,02 _Ln.nw_ *Ly _ LG €6+ 9P, 8y €16 ‘A313 MOH S ‘Y09 ‘3°S NO O, ‘11 ,0°LZ *kE+bSk "VLS LO#W8

+ 5 SYHVAIY [ 3d1d 1 3dAl | 33v3uns | 30vy9 | HLAQIM | M3%S | *000 { NOIIVLS WNLYQ "S°9°S°N SHYHYW HON3E
: SAYMIAIYG
0G6 [ 2 056
= 5
X B OO v AP
026 AN e — Sviis 3 0ud 096
X A
AV <
IS
018 /Il—n T56 AW - =~ oLe
7 = ">~
b - PO Skt IS N I S R 1P N
086 A i 086
1803 i —
066 ) >v .l:c U%T g e = 086
5001 S ;o 0062-2£9 (918) 6Zbb9 'O °*NOHIWVO [000 1)
U0 U N O S N At S S U O O S OO N O N Bt S U Y SO Y Y o R N i et ONVHO "M €26
B i e o L e — TILAMNLNID
==f U UEG-€65 (918)  OEPP9 "ON *3TVASHYYTD o
o104 ® 6L xpg8 *0'd [P0}
e ‘00 @430 L "ON GSMd
= SGLE-b2E (918) S8bP9 ‘ON *HYNNVAVS
0201 B 61€ x08 '0°d [0z0}
—+ 3AILVY34000 01410313 G3LIND
Ol B Ml = SIINVJNDOD ALITTILN —
MZEH NLSL o) z &Vxx\ S3ITIN LEE°0 40 JINVLISIQ +193r08d SIHL 40 NDILONYLSNOD 3HL \ 00§ 0o¥ o0g o0z o0t 0
6 ,35 MN R o ).V\A v *00+9Lp NOILVLS OL 0S+8Sv 4o Luvd ¥V ONY OL WLIN3QION]I Q3W3QISNOD \[ |
2 = AT . NOILVLS WO¥J ON3LX3 10370¥d ~ ST SLIWIT L03r0dd 3HL ONOA3S SONILXI N\ 30S
QA 2 5330 0¥y w\e\ T WSI\HAT SIHL 404 SLINIT AVM 40 LHSTY LVHL SNVTd 3HL NO Q3LVOIQNI XHOM ANV 72 SILYNIQH00D 3NV 3LVLS
2 < ko) o \ (1) 9501-S MZEY NLGL 5)\0314100N NO 035¥8 SONI¥vI8 1
ES A% N.mmm ol & . 6 L3N ,3S ) €GL2-57 duvi 0 NYIEE 48 135
A.b ) _ ) 05 o @/ %w 1J310dd 0S+6Sk vis \\1‘/ 00°QO¥SSY VIS 0 M.2L,PE.OM ZL°16ET
Av BN % ZEe, [© = £280SLI LJ3rodd °o3a \ v mmwwqm_gmmhmmmm,d_. +
N AR 0S+65p VLS \
S\ L IN3W3IAVA M3N *938
X\ o
N7 8p012s M . vov 1280
I gesls L 1Y ShINtE 3y 280
- ~mm 0l a (AMHO) "1,AS3 °"dN3L “u< po“o
’ “mo 68 v M/7Y MIN COV 66°0
s : O RO s $ANVJWOO 3TLLYD ONV ONVT SI3S
<
MZEY NLSL
6 ,35 ,AN
va V30 AwNnod
Y SNINIVASY v S0-be @]
‘0N Lo3raud LY (AVM3ALNG) TL,AS3 ‘WL DV 560
*L7 (AVMIATING) *L,NS3 °*dW3L ‘JV £0°0
*01 1JVYLNOD *LY M/Y M3N *JV £1°0
*L7 M/H BRIN OV bB°O
£280SLP  oN sOr NILSNC *3 3INAQYN M2sd NLSL >
' ® 01 N ,MS VO
¢ I |OAN T N
“ON 13345 10141510 AUNLS 31004




cmu.numom:|ta:_n_|Noonwoo69|_/2um:lm::c_u/nNmom:)n_uxuo/aa.8/;
98 I 1:14 {414 €81 [4:14 18y (¢3:14 6ly 8Ly Liv 9L GLb bLy ELb Ly 1734 oLy 69F 8930 L9% 99% 59b
ol T[T T T T 1 1T T T T T[7 [T T T 1 0c6
375 [ anoms LSV T oAl | TaAvE0 ARG TW] L0f | INON | ‘L7 [ 00°0I+5LY]
3470 4n0oY¥9 51 1 3dAL T3IAVHD %S| 02 3NON *L1 00°S8+2.LP|
I an0W LSt ¥ 3dAL | TIAVEO | %02~ ,02 | 3NON | -LT | 00°69vilb
3 33 INGN T 3aki | T3AVH9 | %001 02 | 3NGN | “18 | 00-Sevidk 0%
33 NN T 3dAL | J3AVHS | %0°Gi-] 02 | 3INON | *11 | 00°GgrL9p :
SHUYW3IY 3dld 3dAL 30VIUNS | 30vH9 | HLOIR MINS | °007 NOTLVLS % T SR T ._
SAVMIAING :
0G6 | 090001 "A313 -AGH N ‘809 ‘A'N NO ,0, 17 ,0°00f ‘6£°89+PBr "VLS 20xNE M - TETYT +— 056
AALVG "S-9°5'N SWavA HON3E EAL S /

T T T T T T T T T P R T i
T T T = - :
096 e am = =1 096

PP .
11 NOSNIGOY ¥ NOLMIN M = 4
|| Eica % ]
0.6 @ CE SN 1 1 018
| 1
086 I Tose
SNINQY *7T AMOVP
066 066
6001 P g 007
o T |
pd A S RE I ER
P 00°00+1kb YIS
- BRI - - - Y FINPE Y-T0 S TR 1T Y 104
B R —=3 A T EAOBE T =8N e
S X 170 ﬂm 3 e m_m.m +03F AU
i N £ L33HS 33S 1 00% oo0v 00f 00z 004 0
I “ID-4& *+ONI *ANVAWOD 3TLLVD ONV ANV SI3S __ <5, i e = —
I Sicewe W 2 4% LONINOIYS INI1JHOLYIAD “HA-00§ < 3198
# AgE ] ® =~ NG R NO1SH0) S40 9612 = =0 YIEE) SADNO TV TAVRGVOW ¥Z
/ 0 L M 185’ 5o 4 | TN . N PYERO Su3ld ILIUONDI ¥ S31d Y3IAWIL NO
588 8L - S 339 I "0s 9°v V-0 SWY3B-1 ,52-,66-,52 JADN3Y
1 (LD ,0°6€ .55 8 ¥V MZEY NLSL S QFF cAMQY  ,0°9Z 'V*1 ,0b NS “oN HE 19°6b .
M2EY NLGL 62'is+BLy_ Id 6 ,3S MS _ % M7 4 : £Lb=X "ON _‘H8 19°6p+b9b VIS
aL AN AN ‘- =R -1SIX3 8Dy am v3S L 2° 27 8od ,bL X bl 3dINL
Y 3|88 2 and” SC& N '3LH B 0S'bE+PIP VIS o AA
1@ . 2
i (1) 950L-S # LD3r0¥d LL°0%+YBY VIS  alaZ N H_m. EL 801L¥ 390148 0ING N \
i = £2g0SiM 103r0dd "ONI 31335 4 2l Y - X
: 1L 06+v8y VIS |7 N I T " //
thg b b ~ [ a o i a4 © . .
i [ Sa S I - - S Y3 1z REls = h
8 £ = ds a5 _ o 3 i . L BT R ™,
T - 2 I > f© | (AvA3AINOY _ BfoEle o | /l
I © Vs anpmsy o LTRSTaNEl =
WY 935 1 A Tis1d i =i TRy = = -
_r il = e e |_Ml.lunl = S S -~ N =t
&, SR R4 = = = e s
— T ISIRI = T, o - == S SSeee
e YRS S P e R = — ==
c smln  FRE)| N ol e ¥E Tt et Y
— s CAVMIATH) T
L, & zmmm N ,,sm. © ow 7N «%M%W%w T WSS WAL .w._.o e >
— ~= - < . i -
N i _mmwlh G dln © o o[ gt mm_mm_ LB 3l o 17 My !
= s ) F& 35 ORRE < Y I S _
MZEY NLSL o - P S AN e 25> 8l gl B
8b 3N 3N & | Izgle k& JETEE R S S I
& [ |2 Elm LI R \@\«‘m» o S | _ -
o ! |G £ . B A | b
e | | Elz WO |k M2EY NLSL I Lo
31v0 9IVN3a  ALNNOD i o | clE e b | B » 6 ,35 ,3N ] Vo
z N 45"
“ON 193r0Hd | mw I B2 CFE wmm.ﬂ \wmm __ - .
“01 LOVHLINOD mzsy st | _ 7 AT R [z ol al. |
6 ,35 ,35 | ! F9 o 873 So3 |8 ﬁ.V o3 € L33Ms 335 _
£280SLP  -ow mor ..__a __ z ﬂ g7 330 4~ 23 NILSAF *3 3INAQVN i
=0 = — Ehy
vl N [OVAGY *P MIHLLVA| goom Twv3 '3 s g lF \\ © 3 ® |
won 13ms | aonuesta w08 1 [ — ~° | B




i

g




EXAT
M Box Culvert (adter)

“\‘rv‘?lc cell



