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INITIAL WORK PLAN 

SUPER-SPAN 

MOV EMENT CONTROL 

Monitoring movement of any SUPER-SPAN ~~necessity. 

Before a structure can be monitored for changes, it must be meas ured In the 

first place. So, the number one rule is: Measure the basic structure dimensions, 

rise and span, Including check ing of alignment before backfilling beg ins . Exact 

tools and methods used to check movement may vary, but periodic checking is 

necessary during all backfilling. While thi s is primarily so the inspector 

w.lll know the structure Is not being distorted beyond acceptable 1 imits, it is 

also useful in evaluating soli placement procedures and it provides a record whi ch 

could prove helpful to future design decisions. It is also of great value shoul d 

any problems develop later. ~lsual checking is good but should not be considered 

a substitute for directly measuring the structure . 

Drawing 1005717, attached, shows suggested location and spacing of control 

hooks. It also shows typical size and make-up of a hook furnished as s tandard. 

Clip angles can be subs tituted for control hooks In some instances such as on 

low profile arches. However, experience indicates the larger hooks are easier 

to use on large, high structures. The method of meas urement shou ld be accurate to 

about the nearest 1/4". 

On ho~izontal ell lpses and low profile arches, vertical checking i s often all 

tha t Is necessary. However, if significant change is occurr ing, check span as 

well. Measurement at top of crown is most revealing on these shapes . For 

s truc tures 23' span and over, hooks are provided in the thrus t beam area. Heavy 

compact ion outside the thrust beam can some times rotate the ·beam and meas urements 

on those hooks can indicate flattening in the plates just above the beams. 

Pear shapes and high profile arches tend to flatten on the sides during si de 
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filling. Frequent span measurements are desirable here as well as the crown 

vertical measurements. In some Instances on large pear shapes, It is necessary 

to string chord I lnes on the s ide pl ates and check mid-ordinate there. This 

will show immediately any flattening of s ides . 

Tape measurements on spans are the easiest way to check that dimension. Vertical 

movement can be obtained by hanging plumb-bobs from the control hooks or by 

means of a surveyor's instrument and a rod or stick with hook on it. The bobs 

have the advantage of being nearly direct reading. The surveyor's Instrument 

method has the advantage of ·being more accurate, is not subject to damage by 

stream flow, traffic through the structure or vandal ism, and read ings can be 

tied Into a permanent bench mark for record purposes. 

Frequency of measurement should vary with speed of backfll I lng operation as well 

as type of soli and size of compaction equipment used. Heavy continuous 

compaction win move a structure quickly. This might requ i re measurement on 

every lift. Fine grained backfill may permit more 1 ive load from compaction 

effort to reach the structure sides and necessitates frequent checks. An 

extra heavy lift of fill can move the structure quickly. Readings should always 

be obtained at beginning and end of a shift. Measurements before and after 

pouring thrust beams can indicate prob lems from this operation. Always obtain a 

set of readings if the structure Is to be left for any long period of time and 

always when the job Is complete. Final measurements of all basic dimensions, 

including alignmen t shall . be ta ken after completion of backfill. 

Control hooks can be removed or left in the structure at completion as desired. 

Most often they are left in place and can thus provide future means for eas.lly 

checking movemen t .

Attached drawing 1005758 shows typical methods of mon itoring that have worked well. 
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NOTE : Al.W"""' M!:A"r~•f(..: et~~IC. ~~call\£. PII·'~H5 1QN7 ec:::o~<.£. 
OACKFIL\.11-l(Jf /'11117 ,\f COI<'\F'l~T ION Of ..)0C, , 

,YIOV,N\lNf 
C.014TR01.. 
IIOOKJ • 

~lllTI- \'"UTi 
~P"- _.,.,.. .. frl\i)Y"'~ -

I~ TKlJM~NT M~THOD 

P!;.AR $\-IAPE 71DG. 
MON ITORINGt I 

MONITO~I NGs T~F{U?r 
: -. fJEAM Ar<~A , 

(.J ---~i]-nr-

PLUM~- eo& ME.THOO 

OIR;GT ~£1-01 PI<:Jr 
/1\&:;M\.li'I.IHG, ltOO. 

MtHIOD FOR MON ITOR 1 N ~ 
TOP ARC~ MOVEM~NT. 

MO Tl C II 

Vt;RTICAL 
C~G.CK. 

;w. , •• ,. ......................... ~· c...,........ • ...., ..... -., .... .., .................... ........ ..... . . c--") 
ARMCO Armco Steel Corporation v "-WI ~tt Dh4""'0ft 

~oo-.41002 

.. ...... ............... . .. ,. ................. -... ,.... 
........ - --- ---- .4 .. _ ....... c.......-- ...... 

HORIZONTAL 
CHE.CK, 

MULTI- PLAH: ~lJP~f< "$P.:>.N 
TYPICAL MON1TORINC1 IDEA$ 

10057S8 



CK, 

TOP \.?I. I" r ti. 5 -... 
/ nh<dr, ,. 

BE: .AM 

- ---- -- -- ., 
$ ~rRDGT0~£ j 
' . -·r MO\/t.M~Nf C O NT \.'01.. lVI( o } ·-~ I 

LOCATF.f;-, Ar ("JK NE-,A.J.( 
C"-Nr t: f.U, IIH:: OF 

j ~i~tJ.cr 1.1 (-{ lf: 

0 

r- ....... 
I 1 
L_j 

~t.CTION 
Af<t;H tl~.At't ~HOWN , ALt.,() AppLI{;-$ iO W/t:{lt... tLLI f7t; 

NOTE~ ~ 
1), ~Tf{t.ICTL)~t:$ WrrH -?pAN OF 23 1 Or\. -$M,AL..L-t.R. J{~QUtf-\G: O~L'l' TI-l~ 

· cb.tJrt;:.R F<Ow OF MOV£Mt.'Ni coNrROt.. HOOK$ 71~LICydK~~ 
l.Af{C1E~ Tt!~t-N '2} 1 "PM.J 1\~QiJI~t:. A\...L. j F.DW$ t'>f MOV~Mt.NT 
CON"(K()L HOOK~ " 

'2). iV\n vCMf-tJ I co~rRoL HOOK$ ~Rt; LOCATE-D A$ ~HCWN A~O\/~ 
AHO r>N 10' OR 1'2.' c,r;:tJrt=:R' ( CII<WMp~RG.~TIAL ~~f-M~) t'O~ 
l~t: Et-lr11n::. Lt~ G:tr~ OF i~t; ~TRUGrtlt(t; , 

MvL-r 1- Pt. A r; Nc.Jr 
WE..LO~D TO 

'Y~ '1 Rov - -----.... 

MlJLTt- PLATt 4UP(R ~PAN 
MOV'f!v\~~Jr CONTf~() L. ~CX)l~ DC.Tr~"-\ .l_., 

·,,.- G IJ(.ClJMI='E:.f' E NTIAL 
~~AM 

' 

~ 
ARMCO Armco Steel Corporation v Metal Products Division 

Middletown, Ohio .. 5042 

01\TE IO · Jq . -,3 OWC. N O. 

R&:V. 100!3 111 



~PAN I ~PAIJ ~I"AI.J 
- ----------------- --

MIN. L IMIT $ 01=' COMPJ)..C i t.O 

NO~P..I.. ROAO t=ll.l. 

, to' Mt!JtMtJ,..\ .._ ______ ___ 
~ ••• ; on 5 

~o· Mt~~.:.. _:'.::.:.:.!...:._~l:.\li$ ~C£!MFAC.T t:£_ 
S.EE HOTS S . ,:;;:.,\\A~ ;:.o .... o FLL..I.. • 

Mll'liML),\\ LIMIT~ O f: COMPACTED 
~t.Lt:CT GriV.;:i!JI.AR oACK Fll.l.. • 

•uro~ l 
+PM f 

=-I 

.;------ l ~ i 
~ ~-
u: l 

I 

:==r----=- o I 
£1 I 
~ ~-
~1-----
O t 
Ul ' 
1- ! ui- --~ 

a: I 

I ,,, ~ 
""'""'' •c."~, ~I !:ZOO"' - 'I - - -- - -

OLANKU J I ~l 
" 

7~-CTION 
NOTE£, ~ 
1). ALL eACK~ILL.., I!>Onl ~~L£CT C.RANtJLA~ Ml :l NOt=;.!.\ .\L . ~O:>..O F lU.. T"O BE. COMF'P..CrtO TO qo ~ft CE:N T 
2 ). COMF'LI:Te: MJO CONTI~JlJAL MON 1T"OR11Jr., OF' Till: .t,i.Jf!F;;:;; '>i'·'N ~ IIJ\rti: l 't NtC<:~Ar-.v AT .Al.l. T"I MEI, 
3). 00 NOT COMPt\Cr: TloiC: ~t.l~FAC-E OF EP..C~ L.AY' ER. OF C:.ACJ<.~I ll.. >. ,~,\I)J<,T Tile ',I('E: i''_ATt: ? CLOL,t;IO:. T~,\ll 1 
4 )_ PREVI<>Jl" t;:/(CEI,~ 0 1-':TOf':TtON O c: ~ l-IP.. PC: I>.', N~C~ 4<,1\;;:v 2>Y V>.~y' : ~:, CC,\\ rAC T t(i j.j- ,r.\;; n~OO', ANC" 

s:Q)I P ... \t_J,;T" • 'I: XCE'.', 011, - ::mnON " I~ O~FIN£0 tV, C..iJM::"tl! I~ :'0:4 :·:,:~ C>:;,e;r-:St~t-1~ i~ f. '(C!::7~ :;:: ': P£.~ 
! ). G ;(CA,.E.I'. Oi~rMJC.~ /1\fl.Y Et; ;:;;;~u t;:;:t;:) . Cl~iANc,; DEI"E.II;:'', Cli oS~l;:ti'J.:;:, LO~;:) !"::-;;: ''""' ~IV'-IJ LQA:> t NGo , 

~T~ t. . .'C rLJJ:.~ ?:.1>-F£. ,._ t-ID &--..:;l<.r:JLL 1>\AH: .. " I b. L • $;:.;:. " ~:<CA~'-' ;" I.?~ G l l 1 C:;: Lt.'-:::0~ S f-l;Ej •, 

~" "·"-~-~.0- T-tBO 

F EET F'"-0·" Til~ PL.-\Tt7 • 

Ct:~T. MOT I C t: 
" '' '• ..... - -··- , ..... , .. . ~ ...,_4 • s-••• c .. ,_ .. -
Tlo.. .... ,,._ .. , I.-• e--4 •~•,.-•'••""' ••' .. • ...., , ...., •• • • 1 0 - · • • 

h ... .J, ~ ···•-•,.. .. •of, e o ··~~~.A• J •• .., lrt. o l • - o a o •l 
.............. _ ....... ......... .. .a..,., . 1· ·· · c ...... ..... 

D 1>4!T t .lo.L. Lt cr~ 01/Gt:\. C..R':>'NN CF 'STS\LIC-rt)l\ ~ fl.$ IN :;>ICI"-r-ED E-'1' 71-' .>.. ('t:O 
,1.:::.<;:~ , """E. -rO E:-:; CQ,'\\~1\CTED ,.0 "SQLlt RE.O Cf:li '>I TV W ITH ~A>l:• 
CP<:"A'TEO 1>'1~11r:"ME.NT O;< WJ T !-1 ?M-"LL n:•\CTOS::. ( 0 - 4 OF:. 7/o.\.M .. Lt.i~) 
CI".-"W:-l t<I">•I!>.":::~T .. 

ARi-.·\CO MULTI- PLAT E ~UP~R 'tt:~:-J 
TYPICAL BACKi=ILL PLAN 

p~~;;: ~1-l.~~!::. 

c----l 
llfU.lCO Armco Ste-el Corpor~:icn 

v ....... ,.. ......... ~. --
.... ... ,. -T-·' -- T 
.. · - · - ·· - - , .. - - =- ·:"· 1 ."· 



oACKFILL REQUIREMENTS FOR SUPER-SPAN 

MATERIAL 

A granular type of material shal l be used around and over the st ructure . Thi s 
se lect st ructura l backfill mater ia l s ha ll conform to one of the fol low ing clas s i 
fications of Soil from A.A.S.H.O. Specification M- 145, Table 2: A-1, A-3 , 
A-2-4 or A-2-5. 

·- ·-- ------· ---- - - • - • • • eo 

A-1 A- 2 
GrouE Classification A-l-a A-1-b A-3 A-2-lf A-2-5 

··-

Sieve Analysis, Percent Passing: 
No . 10 (2.00 mm) so Max. -- -- -- --
No . 40 (0. 425 mm) 30 Max. 50 Max . 51 Min . -- --
No. 200 (0. 075 mm) 15 Max. 25 Max. 10 Max. 35 Max. 35 Max. 

-·--·--
Characteristics of Fraction 
Passing No. 40 (0 . 425 mm) 

Liqu id Limit -- -- 40 Max. 41 Mi n. 
Plas ticity Index 6 Max. N.P. 10 Max . 10 Max. 

·-----
Usual Types of Significant Stone Fragments, Fine Silty or Clayey 
Constituent Materia l s Grave l and Sand Sand Gravel and Sand 

The ex ten t of· the structura l backfill required i s a function of several va riables. 
Design of these limits Is an Individual job item and shall be in accord with 
the latest Design Practice issued by Headquarters Engineering. 

PLACEMENT 

1. Backf il l material shall be placed in horizontal, uniform layers not 
exceed ing 8" in thickness, before compaction , and shall be brought 
up uniformly on both sides of 'the st ructure. Each layer of backfill 
sha ll be compacted to a re l ative compaction of not less than 90%, 
per A.A.S.H . O. Test Method No. T- 180. 

2. Compaction equ ipment or methods that produce horizontal or vertical 
earth pressures which cause excessive distortion or damage to 
s truc t ures shal I not be used. 

MAN UFACTURER'S INSPECTION 

The manufacturer shal l provide inspection of al l backfi lling . Said inspector 
must app rove al 1 backfil l ma teri a ls and the placement and compact ion thereof, 
and shall have full authority to stop such work. The eng ineer (or owner, or 
contractor) shall provide field densi ty tests of the compacted backf ill and 
suitable survey control on the structure to check structure movemen t, as 
directed by the manufacturer's Inspector. 

October 11, 1973 
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PROJECT 
INITIAL REPORT 

State of Vermont, Department of Highways 
R FF 041-4 (2) 
Relocation U. s. Route 5 over 
Lamoille County Railroad 
St. Johnsbury, Vermont 

PHYSICAL CHARACTERISTICS 

Armco SUPER-SPAN Pear Shape #81P2l-60-66 
Span 25'6", Rise 26'2", Length 242' 
Plate Gage: Top .218" 

Corner .218" 
Side .249" 
Bottom .218" 

Top Plate Make-up: 
24 @ 10 I 
l@ 12' 

24 circumferential seams in top section of structure 

SHAPE MONITORING DEVICES 

Located on each circumferential seam of the top section 
were three movement control rings. 

The ring closest to the top centerline was located on an 
existing circumferential bolt 3 7/8" north of the theoretical top 
centerline. This ring was used in monitoring the rise measurement. 

Each of the side movement control rings were located on an 
existing circumferential bolt located approximately 2'4" above 
the top/corner seam. These rings wer~ used to monitor the effects 
of the weight of the concrete thrust beams on the crown plates. 
The side rings were also used to keep the inspector aware of any 
excessive backfilling efforts that might have caused the thrust 
beams to rotate, thus flattening and/or peaking the crown section 
of the structure. 

On each side circumferential seam and on each side of the 
structure, a taut wire was stretched from the corner/side seam to 
the side/bottom seam. This wire established a chord across the 
side plates. At about mid-way of the side plate arc, an aluminum 
angle iron was attached to a bolt head in such a manner that the 
angle iron probe extended from the side plate to reyond and perpen
dicular to the chord wire. To this mid ordinate probe a 3/4" bright 
red tape was attached at the point where the wire intersected the 
probe. The tape was a visual aid and indicated zero movement at 
the beginning of the backfill operation. 

SHAPE MONITORING 

All during the operation of backfilling the Armco SUPER-SPAN 
structure, constant visual checks were made through the inside, 
looking for flattening plates, movement of mid ordinate probes 
and any other action taking place at the instant. 



Actual measurements were taken to determine the rise at 
eleven instances between backfill elevation zero and 31 feet 
(5 feet over crown) . It was desirable to maintain all movement 
within 2% of the design rise (26'2"). 

At least once every A.M. and P.M., the wires across the 
side plates were checked for tautness and the extent that the 
wire had moved across the 3/4" tape mark on the probe. 

On four occasions, measurements were taken from the side 
rings to the bolt head in the valley next right of the circum
ferential seam at the side/bottom seam. This measurement was 
taken only to establish relative movement and not necessarily 

-2-

be a specific.distance. Measurements were taken at zero backfill, 
just before the thrust beams were poured, just after the thrust 
beams were poured, and at backfill 5' over the crown. 

SUMMARY 

As anticipated, the rise of the structure increased during the 
installation of the backfill. This increase 0.24' was well within 
the desired tolerance with the resulting rise within .03' (3/8") 
of design. The structure maintairuD a very uniform shape throughout 
the backfilling process. 

Relative measurements of the side rings indicated very normal 
action. 

The side plate monitoring indicated that the flattening that 
occurred was less than 3/4" change in the mid ordinate. 

With five feet of cover compacted over the cr.own of the 
structure, all types of construction equipment successfully crossed 
without noticeable stress or flexing of the top plates. 

From all observations made, this structure is in excellent 
geometrical shape throughout and has been installed in the recom
mended manner. 

Backfill was a granular borrow type of excellent quality, and 
was installed in the prescribed 6" lifts. To insure constant per
formance, a total of 163 field density tests were made during this 
installation. Any tests that failed,additional effort in compac
tion was exerted and a retest was made. A Troxler nuclear device 
was used to test the soil density. Th~ density ranged· from 90% 
to 95% Modified Proctor. 

Backfill was completed 5' over the crown of the structure on 
November 19, 1975. 
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24 

-

T 

RISE AT CENTERLINE 

r-l . . 
r-l r:!l r:Q 
·rl . . 
f.t-li.J) 11) 11) 11) 11) ;; 811) :: 811) 

~r-- r-- r-- r-- r-- N r-- N r--
U'-... '-.,. '-.,. '-.,. '-.,. I S'-... I S'-... 

jg~ '<l' r-- - co - 0) - 00 - ON - N - N N N '<l'N CO.JJM CO+Jri 

' \0'-.,_ 0)'-.,_ r-l'-... r-l'-.,. .--j.j.J'-.,_ r-l.JJ'-... 
oo 0 0 0 0 0 0 Or-l 
Zr-l ®r-l ®r-l ®r-l ®r-l ®r:!lr-l ®r:!lr-l 

"' "' i< 
25.82 25.83 25.83 25.84 25.83 25.60 25.78 

25.75 25.72 25.72 25.76 25.73 25.59 25.81 

25.79 25.75 25.82 25.81 25,79 25.70 25,87 
25.89 25.88 25.86 25.91 25.90 25.74 26.04 

25.92 25.92 25,91 25.90 25.92 25.86 26.07 
25.90 25.92 25.86 25.91 25.91 25.95 26.08 
25.91 25.95 25.86 25.86 25.93 25.96 26.06 

25.91 25.92 25.92 25.92 26,07 25.98 26.10 

- 25.97 25.92 26.01 26.00 26.09 26.18 
25.83 25.87 25:86 26.07 26.04 26.22 26.19 

25.93 25.91 25.93 25.97 26.00 26.12 26.16 
25.81 25.82 25. 75' 25.78 25.84 25.98 26.00 
25.76 25.79 25.76 25.80 25.98 26.02 26.03 
25.77 25.71 25.78 25.83 25.98 26.03 26.01 
25.84 25.85 25.91 25.89 25.98 26.13 26.18 
25.95 25.94 25.96 26,00 26.03 26.13 26.21 
25.93 25.92 25.92 25.94 26.01 26.11 26.16 
25.-94 25.93 25.95 25.95 26.04 26.13 26.17 
26.02 26.02 25.97 26.01 26.05 26.14 26.17 
26.05 26.02 26.02 26.02 26.10 26.18 26.20 
26.03 25.94 26.02 26.05 26,09 26.16 -
25.92 25.85 25.95 25.96 25.98 26.03 26.08 
25.96 25.83 25,97 26.01 26.02 26.03 26.08 
25.99 25.87 26.00 26.01 26.02 26.00 26.06 

Average 

25.90 25.88 25.89 25.93 26.00 26.00 26,07 

* Measurements taken before thrust beams constructed, 
** Measurements taken after thrust beams constructed. 

DESIGN RISE 26 1 -2" 
2~ 

= 26.17' 
.52' 

+ Tolerance - '26.69 1 

- Tolerance - 25.65 1 

= 6.25" 

. 
r:Q . 

= II) :: 811) 11) 11) 
I.J)t-- N r-- r-- r--
I'-.,. I 4-l'-... ' ' - '<l' ~ or-- - co - ffi 

r-lri I"') r-l 0\r-l r-l r-l N'-.,_ N ~'-.,. N'-.,. !"')'-.,_ 
r-l Or-l r-l r-l 

®.--j ®8.--l ®r-l ®ri 

25.82 25.84 25.83 25.83 
25.83 25.85 25.87 . 25.84 
25.91 25.95 25.98 25.96 
26.00 26.08 26.14 26.10 
26.09 26.12 26.19 26.16 
26.07 26.12 26.15 26.12 
26.09 26.09 26.12 26.10 
26.13 26.15 26.21 26.20 
26.20 26.27 26.27 '26.28 
26.20 26.22 26.27 26.27 
26.17 26.20 26.27 26.27 
25.98 26.06 26.09 26.06 
26.02 26.11 26.12 26.10 
26.01 26.07 26.11 26.10 
26.14 26.18 26.24 26.23 
26.19 26.24 26.28 26.24 
26.16 26.18 26.25 26 
26.17 26.21 26.24 26. 
26.18 26.23 26.25 26.25 
26.18 26.24 26.31 26.28 

- - - -
26,10 26.17 26.20 26.12 

26.12 26.13 26.16 26.14 

26.10 26.l2 26.12 26.14 

'26. 08 26.12 26.16 26.14 



SIDE RING MEASUREMENTS 

NORTH RING SOUTH RING 

A B c D E A B c D E 

1 19.63 19.77 19.79 19.76 19.45 19.53 19.55 19.54 
2 19.82 19.88 20.00 19.98 19.49 19.56 19.58 19.57 
3 19.84 19.75 19.91 19.93 19.92 19.50 19.60 19.62 19.62 
4 19.89 19.87 20.00 20.02 20.00 19.56 19.59 19.61 19.61 
5 19.98 20.03 20.12 20.15 20.12 19.67 19.70 19.72 19.71 
6 20.05 20.02 20.19 20.21 20.21 19.66 19.65 19.66 19.65 
7 20.03 20.02 20.18 20.20 20.19 19.66 19.62 19.64 19.62 
8 20.00 20.14 20.18 20.20 20.19 19.67 19.62 19.64 19.61 
9 19.98 20.11 20.14 20.15 20.13 19.60 19.72 19.65 19.67 19.65 

~~ 
19.89 20.03 20.07 20.09 20.08 19.66 19.76 19.70 19.72 19.65 
19.78 19.92 19.94 19.95 19.94 19.63 19.76 19.72 19.72 19.71 
19.86 19.99 20.04 20.06 20.05 19.52 19.65 19.60 19.62 19.60 

13 19.72 19.87 19.93 20.95 19.95 19.52 19.69 19.68 19.68 19.66 

~~ 19.85 19.99 20.05 20.07 20.06 19.47 19.65 19.65 19.67 19.65 
19.90 20.05 20.08 20.15 20.13 19.52 19.70 19.65 19.66 19.65 

16 19.79 19.95 19.99 20.01 19.99 19.61 19.77 19.73 19.75 19.74 

~~ 
19.84 19.98 20.01 20.23 20.01 ·19, 72 19.88 19.84 19.85 19.86 
19.82 19.95 19.99 20.03 20.00 19.82 19.95 19.90 19.92 19.94 

19 19.84 19.96 19.98 19.99 19.97 19.72 19.85 19.81 19.83 19.84 

~~ 
19.88 19.97 20.00 20.02 19.99 19.67 19.78 19.76 19.78 19.80 
19.90 19.97 20.00 20.01 19.98 19.76 19.83 19.79 19.82 19.84 
19.89 19.95 19.98 20.05 19.97 19.73 19.80 19.79 19.81 19.82 

23 19.87 19.91 19.94 19.96 19.92 19.75 19.80 19.78 19.80 19.81 

,A14 
19.68 19.83 19.86 19.89 19.86 19.82 19.69 19.66 19.69 19.70 

19.87 19.94 2o.oo 20.08 20.01 19.65 19.70 19.69 19.70 19.70 . :vg 

A = 10/23/75 No backfill 
B 10/30/75 Backfill at bottom of thrust beams - before pour 
c = 11/12/75 Backfill at bottom of thrust beams - after pour 
D = 11/17/75 Backfill at top of thrust beams 
E = Backfill at 5' over crown of structure 
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I) I( / 

TO' W o M o SmLtlt, B!Udge E ng.tne Vt v .ta J o R o ' P 1 en, 

HIGHWAY DEPARTMENT ,~ OFFICE MEMORANDUM gJ) 
Co it6tltu.c;Uo 11 Engine.vr.. 

FROM: A. E. Rvnidz., Cfue.6 Re/.)iduz..t Engine.Vt. 

DATE: Nove.mbeJt 17, 1976 

SUBJECT: S.:t. John6bWuJ RFF 041-4 (2) 
Shape. f.lon-U:o!Ung Take.n Nov. 8 and 9, 7976 6oJc. lvunc.o Su.p<Uc.-Span 6oJc. 
S:t. Johit6bu.Jc.!f & Lamoille. Count!] RaJVz.oad 

To Top o6 Span Side. TUng Me.a6Wte.me.n:t6 
Ri6 e. a.t C e.n-te.Jc. Notr:th P..i.ng So u.:th TU119 

We_/.)-t E rui 1 25.70 79. 93 79.73 
2 25.81 20.12 79.76 
3 25.88 20.09 79.84 
4 26.07 20.20 79.77 
5 26.07 20.29 19.84 
6 26.09 20.36 79.79 
7 26.0Z 20.36 79.76 
8 26.14 20.33 19.74 
9 26.22 20.30 79.76 

10 26.20 20.23 19.82 
11 26.20 20.08 79.83 
12 26.03 20.18 79. 74 
1 3 26.04 20. 10 19.84 
14 26.0Z 20.22 79.82 
15 26. 18 20.30 79.81 
16 26.21 20.15 79. 97 
17 26. 13 20. 18 20.02 
18 26. 11 20.17 zo. 11 
79 26.16 20.14 20.00 
20 26.21 20.15 . 79.99 
21 20. 13 20.01 
22 26.08 20. 14 20.02 
23 26.11 20.12 20.03 
24 26.06 20.03 79.90 

Avg. 26.08 Avg. 20.18 Avg. 19.87 

No.te.: Ri6e. a-t c.e.n:teJt wa!.> de.-teJunine.d by :tiling me.Mu.Jc.eme.n:t 6Mm bo:t:tom o6 c.e.n:teJt ll.ing :to a 

maAk. on wa,U. 6' above. inv<Ut-t. T31J adding :tfte. 6' :to -tfU-6 me.MU!l.e.me.n-t, p£.U6 :the. ll.ing 

hugh:t o6 0.70'' we. gd :to-ta£. hugh:t. 

AER:EBH 

HO 296A 25M 10-74 



ARMC ST EL CORPORATION 

METAL PRODUCTS DIVISION 

,-·" ~-, 

• • 
AHMCO v 

December 17, 1976 

Mr. Richard Haupt 
Vermont Department of Highways 
State Office Building 
Montpelier, VT 05602 

Dear Dick: 

REF: St. Johnsbury, Vermont 
SUPER-SPAN 

ADDRESS nrrt Y TO 

p 0 sox t52 

PALMER. MA 01069 

PHONE: 4.13 ~ 283- 78t1 

Thank you very much for the field measurements that were taken in 
November on the St. Johnsbury SUPER-SPAN. We're most pleased to 
see that the vertical change in dimension with the fill completed on it 
is actually less than 1 o/o, and indeed computes to about 0. 6o/o of design. 

The side ring measurernent movement, again, shows dimension change 
of less than two inches which is excellent. 

You asked for our comments regarding future monitoring; I would suggest 
that the structure appears to be reacting as anticipated and its shape 
conforms very closely to the design. Further monitoring on a station by 
station .basis wouldn't appear to be necessary. I would suggest that you 
n1ove this now to a stage of just future 11walk through visual inspections 11 

to confirm the condition of structure and if there is any visual indication 
of need then measurements could be taken. 

Thanks again for the data on this structure and I hope you have a very 
happy Holiday Season. I expect to see you shortly after the first of the 
year. 

hvk 

cc: C. Ha1nrnond 
J. E. Greenlaw 
H. A. Moulton 

Yours very truly, 
/ 

(' ~· 1 - t/ ' '< ' ( ;,.' • . ./ 
Arthur G. Taylor 
District Engineer 



HIGHWAY DEPARTMENT OrFICE MEMORANDUM 

TO: J. R. Phalen~ Construction Engineer. 

A. E. Remick, Chief Resident Engineer .\t~ 
l. 

FROM: 

DATE: May 20, 197? 

SUBJECT: St. Johnsbury RFF 041-4 (2) 
Shape Monitoring Taken May 18, 1977 for Armco Super-Span for 
St. Johnsbury & Lamoille County Railroad 

To Top of Span Side Ring Measurements 
Rise at Center North Ring South Ring 

West End 1 25.85 19.93 19.75 
2 25.87 20.12 19:77 
3 25.93 20.10 19.84 
4 26.12 20.19 19.77 
5 26.12 20.29 19.86 
6 26.12 20.36 19.80 
7 26.05 20.32 19.77 
8 26.16 20.32 19.75 
9 26.20 20.28 19. 79 

10 26.14 20.21 19.81 
11 26.20 20.10 19.86 
12 26.07 20.16 19.75 
13 26.07 20.04 19.84 
14 26.05 20.18 19.81 
15 26.20 20.28 19.81 
16 26.20 20.13 19.90 
17 26.!0 20.14 20.03 
18 26.16 20.12 20.12 
19 26.20 20.12 20.02 
20 26.24 20.12 19.99 
21 20.03 20.04 
22 26.13 20.13 20.04· 
23 26.12 20.08 20.04 
24 26.10 20.03 19.91 

Avg. 26.11 Avg. 20.16 Avg. 19.88 

HD 296A 25M 12-76 
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Final Comments 

The structure appears to be performing the purpose intended 
and the relative movement is stabilizing as may be seen from the 
attached charts and measurements. 

Future monitoring by periodic visual walk-through inspections 
should be adequate. 

It should be noted that the structure was fabricated for and 
installed on a 10° horizontal curve and it is felt that this tends 
to prevent rotation of the structure as a whole compared to one 
placed on straight alignment. 




