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1 SYSTEM DESCRIPTION 

The 100 t o n  hydraul ic t r a i l e r  i s  an 85 foo t  long f i f t h  wheel 
It carr ies a strongback and a container f o r  t r a i l e r  w i t h  4 axles. 

r e t r i e v a l  and storage o f  a mixer pump c l a s s i f i e d  as rad ioact ive mixed 
waste. The t r a i l e r  i s  designed t o  hydraul ica l ly  r a i s e  t h e  strongback 
and container t o  a v e r t i c a l  pos i t ion.  When v e r t i c a l ,  t he  mixer pump 
w i l l  be placed i n t o  the container and the assembly w i l l  then be lowered 
t o  a hor izontal  pos i t i on  f o r  t ransport  t o  a storage f a c i l i t y .  

hazardous character is t ics  and incorporates measures t o  1 i m i  t personnel 
exposure t o  the extent t h a t  i s  reasonably achievable. A l l  l oca l  
cont ro ls  f o r  operating the t r a i l e r  are a t  the f r o n t  l e f t  hand corner. 
The contro ls  f o r  r a i s i n g  and lowering the strongback are located on a 
pendent a t  the end o f  a 100 foot  cord. Once the pump i s  loaded, a l l  
personnel can perform the required functions a t  a safe distance from the  
hazardous mater ia l .  

The t r a i l e r  design takes i n t o  account the nature o f  the pumps 

The t r a i l e r  i s  designed t o  ra i se  the strongback t o  90 degrees 
v e r t i c a l .  
when the strongback reaches the v e r t i c a l  pos i t ion.  Therefore the  
strongback can not over ro ta te  beyond 90 degrees ( t h i s  has been analyzed 
f o r  t he  e n t i r e  design temperature range) and no s t ruc tu ra l  stops o r  
snubbers are required. A l i m i t  switch i s  also provided t o  stop the  
r a i s i n g  system when it gets t o  the v e r t i c a l  pos i t i on .  This l i m i t  switch 
i s  adjustable so the  stopping pos i t i on  can be set a t  a s p e c i f i c  po in t .  

The cy l inder  i s  designed so t h a t  i t  i s  a t  i t s  f u l l  extension 

The t r a i l e r  was manufactured i n  accordance w i t h  equipment 
spec i f i ca t i on  WHC-S-0280, Revision 1. A l l  capaci t ies,  l i m i t a t i o n s  and 
performance c r i t e r i a  l i s t e d  there in  apply t o  the 100 ton  t r a i l e r .  

NOTE: The t r a i l e r  mounted control  panel has a placard requ i r i ng  the  use 
o f  t h i s  manual. 
manual could r e s u l t  i n  damage o r  i n j u r y .  

Fa i l u re  t o  comply w i th  the d i r e c t i o n  i n  t h i s  

1 
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2 SPECIFICATIONS 

T r a i l e r  Length: 85 f t .  

Deck Width: 11 ft. 

Max Width"': 13 ft. 5 i n .  
W/O Sand Shoes: 12 ft. 2 i n .  

Deck Height: 6 ft. 

Height, Container E: 11 ft . 6 i n .  

Kingpin Height: 60 i n  

Kingpin Size: 3.5 i n .  

Main Cy1 : REMCO Hydraulics, Inc 
4 STAGE S/A TELESCOPIC 
2400 p s i ,  D/A LAST STAGE 
247.13" TOTAL STROKE 

Outrigger Cy1 : REMCO Hydraul i cs , Inc 
7.50" BORE, 18.0" STROKE 
2400 p s i ,  D/A HYD. CYL.  

MDT, Spec. A400587 
Deploy Cy1 : REMCO Hydraulics, Inc 

Operating Temp: -20°F t o  120°F 

Max Wind Speed: 15 mph 

Protect ive Lube: Perrnate~''~' 

Cold OPS. -20°F t o  40°F 

S i  1 i one Spray Lubricant 

F lu id  Type: Chevron IS0 68 

F1 u i  d Vol ume: 350 US G a l  1 ons 

Return F i l t e r :  PALL, 10 micron 
Spin On F i l t e r  
HH-7400-A-12-DPSAPL 

Max Gross W t :  320,000 lbs .  

Empty T r a i l e r  W t  : 120,000 1 bs . 
Empty Kingpin Loadm : 37,750 1 bs . 

Tiedown Ring Load: 30 k i p  ve r t i ca l  

Tiedown Ring Qnty: 10 (5 each side) 

12 k i p  longi tud 

Front Support Load: 150 k i p  l a t e r a l  

Axle Rating: 60,000 lbs .  per axle,  
t o t a l  : 240,000 lbs .  

Brakes: Mechanical a i r  brakes 
2Ox8x3/4 FMS 4350 

Hyd . Pumps : V ICKERS'[33 
7 .4  GPM @ 2500 P S I  & 1800 RPM. 
F3-20V-5-A-1-C-20-282 

Motors: BALDORmE3' WASH DOWN DUTY 
15 hp, 480VAC 3@, 1760 RPM 
18.2 Fu l l  Load Current 
CWDM23933T 

Power Req: 50 Amp, 480VAC 3@ 

Elec t r i ca l  P~U~:APPLETON''~~ACP~O~~BC 

Transformer Size: 9 kVA 

Aux Power Capacity: 15 Amp, 120 1@ 
Expandable up t o  
65 Amp max. 

Landing Gear: MILWAUKEE CYLINDER 
Power Unit: 12 Vo l t  DC 
Cy1 i nders: P/N 300050, 

140,000 l b .  per p a i r  

[l]: The maximum width o f  the t r a i l e r  i s  a t  the outr igger sand shoes. The 
sand shoes may be removed t o  obtain a narrower overa l l  width. 

[2]: 

[3] : 

Empty re fe rs  t o  the t r a i l e r  structure and systems only. 
include the strongback and container. 

Permatex' i s  a Regi stered Trademark o f  Loct i  t e  Corp. /Permatex 
Indus t r i  a1 , VICKERS' i s  a Regi stered Tradmark o f  T r i  novo Corp. / V i  ckers 
Inc . ,  BALDOR' i s  a Registered Tradmark o f  the Baldor E lec t r i c  Company, 
APPLETON' i s  a Registered Tradmark o f  Appleton E lec t r i c  Company. 

It does not 
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INSPECTIONS 

The following inspections are intended t o  be performed prior t o  each 
usage of the 100 ton trailer.  These inspections cover details t h a t  are 
v i t a l  t o  the safe and proper use of the trailer and the systems therein. 

3.1 Pre Transit Check 

Perform the fo l l  owi ng procedure prior t o  transporti ng the 100 ton 
trailer over highway. 

1 Inspect mai ntenance/damage documentation t o  verify t h a t  no 
critical items are left  open. 

2 Perform a 360 degree inspection of the trailer and check for 
damage t o  electrical and air lines. 

3 

4 

5 

Check for correct operation of trailer brake and marker 
l igh ts ,  and turn signals. 
Purge condensate from brake canisters (section 5.23) and 
check operation of brakes. 
Check ti re pressure. 

3.2 Pre Operation Check 

Perform the fo l l  owing procedure pri or t o  operating the hydraul i c 
system of the 100 ton t ra i ler .  

1 

2 

3 

4 

5 

Inspect maintenance/damage documentation t o  verify t h a t  no 
critical items are left  open. 
Perform a 360 degree inspection of the trailer hydraulic 
system and check for any signs of damage t o  the hydraulic 
system. Specifically check for signs of leakage, dented or 
chafed lines, excessive rust or corrosion on the lines and 
cylinders, and damage t o  any of the hydraulic cylinders. 

Lubricate the trailer per Section 5.4.  

Inspect the f l u i d  level i n  the main hydraulic system 
reservoir per Section 5.11. Also check for any signs of 
contamination, d i r t ,  o r  milky appearance (indicates water). 
Check t h a t  both inlet line b a l l  valves and the return line 
ba l l  valve are open (Photo 1, page 29). Open i s  when the 
valve handle i s  aligned parallel w i t h  the line of flow 
through the valve. 

4 
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3.3 

6 

7 

8 

9 

10 

11 

2 

Check the outrigger control valves for signs of damage 
(Figure 2 ,  page 7 ) .  Check the actuation of each valve. The 
lever should move smoothly and so l id ly  t o  the stops i n  both 
directions and should spring back t o  the neutral position. 

Check t h a t  the pressure gage needle valve is f u l l y  open 
(Photo 2 ,  Page 30). Open is when the valve knob is  turned 
ful l y  out  (counter clockwise) . 
Inspect the f l u i d  level i n  the l a n d i n g  gear hydraulic system 
reservoir per Section 5.11. Also check for signs of 
contami nat ion,  d i  r t  , or mi 1 ky appearance. 

Check the landing  gear control valves for signs o f  damage 
(Figure 2 ,  page 7 ) .  Check the actuation of each valve. The 
lever should move smoothly t o  the stops i n  both directions 
and should spring back t o  the neutral position. 

Check the condition of the battery for powering the landing 
gear and charge or replace i f  necessary. 
u n i t  runs and the l a n d i n g  gear legs operate smoothly. 

Verify the power 

Inspect wiring and turn a l l  circuit breakers i n  the NEMA 4X 
box t o  ON.  Verify t h a t  the NEMA 4X box is securely closed. 

Pre Storage Check 

1 If  the trailer will  be i n  
time, i t  may be desirable 
Verify t h a t  the electrica 
stored behind the NEMA 4X 
pendent and cable are coi 
trailer mounted storage c 

3 

4 

5 

storage for a n  extended period of 
t o  set the trailer on blocks. 
power line is  coiled and properly 

box. Verify t h a t  the remote 
ed and properly stored i n  the 
bi net (Figure 1, page 2 ) .  

Perform a 360 degree inspection and look for any visible 
signs of damage t o  the trailer.  Note any damage observed 
for repairs prior t o  next use. 

Verify t h a t  the hydraulic reservoir cap for the main 
hydraulic system i s  securely i n  place (Figure 1, page 2 ) .  
Cover the reservoir cap w i t h  plastic and ,tape t o  further 
protect the system from contaminants. 

Coat a l l  exposed s l id ing  surfaces of a l l  hydraulic cylinders 
w i t h  protective lube (refer t o  Specifications section). 

6 Verify t h a t  a l l  circuit breakers are i n  the off position and 
the NEMA 4X box is securely closed and bolted (Figure 1, 
page 2 ) .  

7 Cover the trailer t o  the extent possible t o  protect from 
rain, dust, and wind blown debris. 

5 
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The operation procedures for the 100 ton hydraulic trailer are 
described i n  detail below. Refer t o  Vendor Information File #22624 for 
further i nformati on. 

4.1 Landing Gear 

1 

2 

3 

Turn the key switch fully clockwise (Figure 2.  page 7 ) .  

F l i p  the toggle switch up and hold t o  energize the pump. 
Release the toggle switch t o  stop the pump (the switch is  
spring centered t o  the OFF posit ion).  

With  the pump running, move the lever of the control valve 
for the leg you wish t o  raise/lower: 
0 
0 

Push handle i n  t o  extend legs. 
P u l l  handle out  t o  retract legs. 

CAUTION: Warn personnel i n  the immediate vicinity of the 
i ntended operati on. 

4 Turn the key switch fu l ly  counter clockwise t o  shut o f f .  

4.2 Transporting 

4 . 3  

1 

2 

Perform a pre transit check of the trailer as explained i n  
section 3.1 of this manual .  

Verify t h a t  the container is properly and adequately tied 
down using the trailer mounted D-rings (Figure 1, page 2) .  

3 Remove and store the sand shoes and hand rails .  

Hydraulic Set Up 

1 

2 

Perform a pre operational check of the trailer as explained 
i n  the section 3.2 of this manual. 

Lower l a n d i n g  gear (section 4.1). 

3 Locate the remote pendent and verify t h a t  a l l  control 
switches on the pendent are i n  the neutral or OFF posit ion.  
Plug the control cable i n t o  the receptacle located on the 
NEMA 4X control box (Figure 2 ,  page 7 ) .  This is done by 
inserting the plug and twisting i t  counter clockwise. 

4 Verify t h a t  the trailer mounted auxiliary pump switch i s  i n  
the OFF position. 
i n t o  the 480 VAC power supply.  

Plug the power cord on the NEMA 4X box 

6 



100 Ton Trailer 0 & M Manual WHC-SD-WM-OMM-016 
Rw*o 2-10-95 

5 Verify t h a t  the two inlet and return line b a l l  valves are 
open (Photo 1, page 29) and t h a t  there is sufficient f l u i d  
volume i n  the reservoir. Verify t h a t  the motors rotate i n  
the proper direction. This is  best done by positioning the 
operator behind the pumps and bumping the motors using the 
remote pendent control. The motors should rotate i n  the 
direction indicated by the arrows drawn on the fan  shroud 
(clockwise when looking toward the back of the t ra i le r ) .  

The trailer hydraulic system is ready for operation when a l l  the 
above i nspecti ons are completed and a1 1 di  screpanci es corrected. 

FLUID LEVEL 
SIGHT GLASS 

LANDING GEAR 
CONTROL VALVE LEVERS 

CONTROL VALVE 

CONTROL CABLE L l2OVAC RECEPTACLE 
RECEPTACLE <FOR REMOTE PENDENT) 

LEVERS 

FIGURE 2, TRAILER MOUNTED CONTROLS 

4.4 Cold Weather Operation (-20°F t o  40°F) 

Prior t o  performing any operation i n  cold weather or after the 
trailer has been s i t t i ng  for more t h a n  two ( 2 )  hours i n  cold 
conditions , perform the foll  owing steps. 

1 

2 

Start the auxiliary pump by pushing the pump start  but ton 
located a t  the trailer mounted control panel. 

Let the pump run u n t i l  the pressure gage reads less t h a n  600 
psi. This may take several minutes. 

3 Turn off the auxiliary pump and proceed w i t h  normal 
operati on. 

4.5 Leveling 
To provide longi tudinal  s t a b i l i t y  for raising and lowering, the 
tractor must remain attached t o  the trailer w i t h  the brakes 
locked. Pay attention not t o  raise the tractor off the ground 
when leveling. The trailer t ires should also remain i n  contact 
w i t h  the ground t o  the extent possible. 
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Perform the Hydraulic Set Up procedure o f  t he  t r a i l e r  as 
explained i n  the section 4.3 of t h i s  manual. 

Check that a l l  personnel, equipment, and a r t i c l e s  are c lear  
o f  the deployment path of the outr iggers.  

S t a r t  the a u x i l i a r y  pump by pushing the pump s t a r t  button 
located a t  the t r a i l e r  mounted control  panel (Figure 2, page 
7 ) .  

Deploy the outr iggers t o  the operational pos i t i on  by pushing 
i n  the OUTRIGGER DEPLOY lever located a t  the t r a i l e r  mounted 
control  panel (Figure 2, page 7) .  The outr iggers w i  11 move 
t o  the f u l l y  extended pos i t i on  one a t  a t ime. 

Place the sand shoes on the ground below the out r igger  
cy l inders.  Ver i fy  t h a t  the sand shoe release p i n  and 
coupler are removed from the sand shoes (Figure 3, page 8) .  

The o u t r i g  ers are raised and lowered by actuat ing t h e  
OUTRIGGER 9 levers located a t  the t r a i l e r  mounted contro l  
panel ( the lever # indicates the outr igger # as shown on the 
placard, Figure 2, page 7 ) .  
t ime so the b a l l  o f  the cyl inder f i t s  i n t o  the  socket o f  the 
sand shoe. Extend the outr iggers j u s t  enough t o  load the  
cyl inders s l i g h t l y ,  do not l i f t  the t r a i l e r  w i t h  the  
outr iggers a t  t h i s  po in t .  Attach the sand shoe release 
couplers and pins (Figure 3, page 8 ) .  

Lower the outr iggers one a t  a 

Raise the t r a i l e r  by extending f i r s t  the two rear  outr iggers 
(numbers 3 and 4) u n t i l  they are loaded. Then extend the  
f r o n t  outr iggers (numbers 1 and 2) u n t i l  they are loaded. 
Extend the rear outr igger p a i r  u n t i l  the rear o f  t he  t r a i l e r  
i s  s l i g h t l y  higher than the f r o n t .  

SAND SHOE 
SAND SHOE 
RELEASE COUPLER 

J 

FIGURE 3, SAND SHOE 
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8 

9 

10 

11 

Level the rear o f  the t r a i l e r  from side t o  s ide using levers 
3 and 4, and the s p i r i t  leve l  located across the  rear o f  the 
t r a i l e r .  Level the t r a i l e r  l ong i tud ina l l y  by using levers 1 
and 2, and the s p i r i t  leve ls  located along both sides o f  the 
t r a i l e r .  Level the f r o n t  o f  the t r a i l e r  from s ide t o  s ide 
using levers 1 and 2 ,  and the s p i r i t  l eve l  located above the 
f r o n t - l e f t  outr igger (outr igger #1). 

Fine tune the t r a i l e r  by adjust ing the outr iggers u n t i l  t he  
s p i r i t  leve ls  ind icate leve l  t o  w i t h i n  114 bubble width. 
Push the pump STOP a t  the t r a i l e r  mounted contro l  panel. 

Lower the  landing gear j u s t  enough t o  s l i g h t l y  load t h e  
legs.  Ver i fy  t h a t  the t r a i l e r  i s  s t i l l  l e v e l .  

The f ina l  conf igurat ion should be: a l l  outr iggers deployed 
and under load, landing gear j u s t  touching the  ground, 
t r a c t o r  attached w i th  no upward load a t  f i f t h  wheel and 
brakes on, and a t  l eas t  some of the t r a i l e r  t i r e s  touching 
the  ground. 

4.6 R a i  sing/Loweri ng Strongback 

1 

2 

3 

Perform the Leveling procedure o f  the t r a i l e r  as explained 
i n  the section 4.5 o f  t h i s  manual. 

Ver i fy  t h a t  the container i s  proper ly i n s t a l l e d  on the 
strongback as described i n  sect ion 5.3 o f  t h i s  manual. 

Locate the remote pendent a t  the desi red operator locat ion 
( the  pendent i s  equipped with 100 fee t  o f  cable).  

'PW ON' LIGHT 

STOP BUTTON 
(OVT FOR OPERATION) 

w SfLECTOR 

%RAISE' LIGHT 

.LOVER. LIGHT 

aaISE'  BUTTON 

2 M R .  BUTTON 

FIGURE 4 ,  REMOTE PENDENT 
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4.7 

4 

5 

6 

7 

8 

9 

1 0  

Perform a check o f  the t r a i l e r  t o  see t h a t  there are no 
loose items on the strongback or  container t h a t  may f a l l  
during the r a i s i n g  operation. 
personnel from the perimeter o f  the operation area. 

On the remote pendent, p u l l  the stop button out and t u r n  the 
pump selector switch t o  the primary pos i t i on  (Figure 4, page 
9). Ver i fy  t h a t  the POWER ON l i g h t  i s  i l luminated,  t h i s  
indicates t h a t  the pump i s  running. 

Clear a l l  non essential 

Depress the RAISE button on the remote pendent and hold i t  
down (Figure 4, page 9) .  This w i l l  r a i se  the strongback t o  
the v e r t i c a l  pos i t ion.  When the strongback reaches the  
v e r t i c a l  pos i t i on  it w i l l  stop automatical ly. I f  excessive 
bouncing occurs, stop operati  on and consult engineering . 

When the strongback reaches the v e r t i c a l  pos i t i on  and stops, 
t u r n  the pump selector switch t o  the o f f  pos i t i on  and push 
the stop button i n .  Take precautionary steps t o  ensure t h a t  
the pendent controls are not inadvertent ly engaged. 

To lower the strongback, p u l l  the stop button out on the  
remote pendent and t u r n  the pump selector switch t o  the  
primary pos i t ion.  Ver i fy  t h a t  the POWER ON l i g h t  i s  
i 11 umi nated on the remote pendent (Figure 4, page 9 ) .  

Depress the LOWER button on the remote pendent and hold i t  
down (Figure 4, page 9 ) .  This w i l l  lower the strongback t o  
the hor izontal  pos i t ion.  If ,excessive bouncing occurs, stop 
operati  on and consult engineering . 

When the strongback reaches the hor izontal  pos i t i on  and 
comes t o  res t  on the supports, push the stop button i n  and 
t u r n  the pump selector switch t o  the  o f f  pos i t i on  on the 
remote pendent. 

Pump/Motor Fai  1 ure 

Perform the f o l l  owing steps i n the event o f  hydraul i c pump/motor 
f a i l u r e  a t  any t ime during the rais ing/ lowering process. 

1 

2 

3 

4 

Release the RAISE o r  LOWER button on the remote pendent and 
push the stop button i n .  

Turn the pump selector switch from the primary p o s i t i o n  t o  
the a u x i l i a r y  pos i t i on  and confirm t h a t  the POWER ON l i g h t  
i s  i l luminated, (Figure 4, page 9 ) .  

Allow the a u x i l i a r y  pump t o  run f o r  a minimum o f  f i v e  (5) 
minutes before cont i  nui ng w i th  the p r i o r  operat i  on. Thi s 
w i l l  f l u s h  the system o f  any contaminants t h a t  may have been 
generated from the f a i l e d  pump. 

Continue w i th  ra i s ing  or  lowering operations as before. 
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5 MA1 NTENANCE 

Refer t o  the Vendor Information F i l e  #22624 f o r  information on 
par ts  and assemblies for performance of maintenance, par ts  ordering, and 
par ts  rep1 acement . Maintenance requi r i n g  the disassembly o f  the 
telescopic, outr igger l i f t i n g ,  and outr igger deploy hydraul ic cyl inders 
should be performed by REMCO o r  by a REMCO approved f a c i l i t y .  Other 
maintenance items not i den t i f i ab le  i n  the vendor f i l e  are described 
bel ow. 

5.1 Mai ntenance Schedule 

Tab1 e 1, Mai ntenance 

MAINTENANCE ITEM I FREOUENCY 

Washing As required, p r i o r  t o  
use a f te r  storage. 

Grease main As required, p r i o r  t o  
cy l inder  bearings use and a f te r  

washing . 
Grease extension As requi red 
cy1 i nder p i  ns 
Grease king p i n  I As required 

I 

I AS required 

Grease 1 andi ng 
gear 

I 
I 

Pressure re1 i e f  
se t t i ng  

As requi red 

Strongback As required 
r a i  s e l l  ower r a t e  
L im i t  Switch As required 

C1 ean Hydraul i c As requi red 
F1 u i  d 
Drain Reservoi r As required 

Change F i  1 t e r s  I As required 

Check hydraul ic ' f l u i d  leve ls  1 
' Bleed outr igger , deploy cy1 i nders 

P r i o r  t o  every use 

As required and a f t e r  
d i  sassembly . 

INDICATIONS 

D i  r t /Gr ime bui ldup 

Chatter and squeaks 
from bearings. 

Chatter and squeaks 
from pins.  
Dry appearance 
Dry appearance on 
inner legs, e r r a t i c  
motion o f  1 egs . 
Pressure gage reading 
not 2,650 psi  +/-  50. 
Raise/lower t ime  > 30 
minutes , < 20 minutes 
Auto stop not a t  
plumb ver t  i cal . 
D i  r t / pa r t i cu la te  
contarnination 
F1 u i  d contami nated 
w i th  water ( m i  1 ky 
appearance) 
Red tab exposed on 
return f i  1 t e r  housing 
N/A 

E r r a t  i c "1 ungi ng " 
motion during 

, deployment . 

SECTION 

5.2 
- 

5.4 

5.4 

5.4 
5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

5.10 

5.11 

5.12 
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Tab1 e 1, Maintenance 
MAINTENANCE ITEM FREQUENCY I ND ICATIONS SECTION 
B1 eed outrigger 
cy1 i nders 

Bleed telescopic As required, and Erratic "1 ungi ng" 5.14 
cy1 i nder after disassembly. motion of cylinder. 

As requi red, and 
after disassembly . 

Err a t  i c 'I 1 un g i ng 'I 
motion of cy1 i nder 
legs. 

5.13 

Servi ce Cy1 i nders As requi red Leaking seals, c11 
continued erratic 
motion after 
bl eedi ng . 

Adjust front As required One or both supports 5.21 
support not i n  contact w i t h  

Adjust mi dspan As required One or more support 5.22 
support points not i n  contact 

Purge brakes Prior t o  use after NIA 5.23 

Cycl e systems A t  least once every NIA 5.24 

strongback. 

w i t h  container . 

storage. 

three (3) months. 
Refer t o  section 5.15 through 5.20 for removal and installation 
instructions. All work on the cylinders should be performed by a 
reputable hydraul i c faci 1 i t y  . 

11 

5.2 Washing 

1 Cover the following items w i t h  plastic and tape, or a 
plastic cap t o  protect from the direct b l a s t  of the spray 
wash: 
0 Trailer l i g h t  plugs and g lad  hands 
0 Vents and/or caps for both hydraulic reservoirs 
0 Transformer located a t  the front lef t  of t ra i ler  

behind the NEMA 4X box 
0 480V main power plug 
0 Pendent control plug and 120V outlet on NEMA 4X box 
0 Remote pendent control 
The above listed items shall be washed by hand w i t h  mild 
detergent and low pressure water. 

2 Wash the trailer using high pressure water (heated i f  
required) and strong detergents and solvents. 
MSDS on solvents for compati bi 1 i t y  and hazard warnings. 

Always check 

12 
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Towel dry a l l  unfinished surfaces of the t ra i ler  after 
washing . 
Lubricate telescopic cylinder bearings (Section 5.4).  

5.3 Ins,a lation and Removal o f  Container 

1 Place the container in to  osi t ion over the strongback using 
a two crane pick (Figure !J , page 14) or a 20 t o  25 foot  
spreader bar minimum (Figure 6 ,  page 14). 

NOTE: The spreader bar method (Figure 6 ,  page 14) may only be used 
when the container is  empty. The two crane method (Figure 
5 ,  page 14) must be used when the container is loaded w i t h  
the pump, shielding shot ,  or both. 

2 Align the mounting holes on the strongback and container as 
much as possible by maneuvering the crane. 

3 Refer t o  Westinghouse procedure, WHC-SD-WM-DA-170 Rev. 0,  
Bolt ing Sequence for attaching the Container t o  the 
Strongback for 241SY101. This  procedure is attached as 
Appendix C.  

NOTE: Always use N E W  bolts for a t t a c h i n g  the container t o  the 
strongback. 

13 



100 Ton Trailer 0 & M Manual WHC-SD-WM-OMM-016 
fluso 2-10-95 

55 TON SHACKLE 

SPREADER BEAM AND SPREADER BEAM 
CONTAINER H-2-83750 H-2-83744 

TWO CRANE LIFT (CONTAINER LOADED OR UNLOADED) 

Figure 5 ,  Two Crane L i f t  

4 \ 20' SUGGESTED 

SINGLE CRANE LIFT (CONTAINER EMPTY ONLY) 

Figure 6,  Single Crane L i f t  
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5.4 Lubrication 

5.5 

The following items sI1ou 
1 

2 

3 

4 

be routinely 

WHC-SD-WM-OMM -01 6 
Rat.  0 2-1 0-95 

slbri catec 
Telescopi c cy1 i nder end bearings : Grease both ends through 
grease zerks (Figure 9 ,  page 21). 

Outrigger deploy cylinder pivot  pins: Lightly lube both pins 
w i t h  grease. 
King P i n :  Light  coat of grease. 
Landing gear legs: With the landing gear fu l ly  retracted, 
pump grease through the f i t t i n g  a t  the top  o f  each leg u n t i l  
grease is observed exiting the lower area close t o  the sand 
shoe. 

Setting Pressure Re1 ief Valve 

The system pressure is pre-set t o  2650 psi. This pressure should 
not  be knowingly exceeded under any circumstances. The system max 
operating pressure is adjusted a t  the pressure relief valve 
located below the pumps (Photo 2 ,  page 30). 

Adjust  the pressure relief valve by performing the following 
steps : 

1 Loosen the valve handle jam n u t  (Photo 2 ,  page 30). 

2 Turn the valve handle by hand.  To increase the pressure 
turn the handle i n  (clockwise), t o  reduce pressure turn the 
handle out (counter clockwise). Adjust valve i n  1/4 turn 
increments. 

3 Verify the relief pressure by holding the deploy outriggers 
valve i n  the retract mode, w i t h  the pump running, and 
reading the pressure gage. The pressure gage should read 
approximately 2650 psi when properly set .  

4 Tighten the jam n u t  when the desired pressure is attained. 
Verify the pressure setting after the jam n u t  is tightened 

15 



100 Ton Trailer 0 & M Manual WHC-SD-WM-OMM-016 
Rw. o 2-1 0-95 

5.6 Setting Strongback Rai se/Lower Rate 

The raise/lower rate is pre set a t  the factory t o  between 20 and 
30 minutes. The raise/lower speed is adjusted by the three needle 
valves located below the pumps (Figure 7 ,  page 16).  Valve #1 
controls the extension rate of the telescopic cylinder. Valve #2 
controls the retraction rate of the telescopic cylinder. Valve #3 
i s  a fine tune for extension of the f ina l  stage of the telescopic 
cylinder and i s  used t o  control the speed of the cylinder as i t  
approaches the vertical . 
To ad jus t  the valves perform the following steps: 

1 

2 

3 

Loosen the jam nuts. 
Turn the valve using an allen head wrench. To reduce flow 
turn the valve i n ,  t o  increase flow turn the valve out.  

Tighten j a m  nuts when finished. 

VALVE 443 
Raise Adjustment 
L a s t  Stage 

/ 
/ 

I I 
I I - 

I I -I-- 

VALVE #2  
Lower Adjustment 
A l l  Stages 

VALVE #1 
Raise Adjustment 
F i r s t  Three Stages 

Figure 7, Flow Control Valve Stack 
Perform the following procedure t o  set the flow control valves: 
NOTE: The trailer must be set up for operation and leveled as  

detailed i n  the OPERATION section of this manual. 
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1 Raise the strongback through the f i r s t  stage whi le  recording 
the elapsed time. Adjust valve #1 u n t i l  the elapsed t ime i s  
between 7 t o  10 minutes. Set j a m  nut f o r  valve #l. 

Lower the strongback through the f i r s t  stage whi le recording 
the elapsed time. Adjust valve #2 u n t i l  the elapsed t ime i s  
between 7 t o  10 minutes. 

2 

Set j a m  nut f o r  valve #2. 

3 Raise strongback t o  the ve r t i ca l  posi t ion.  Record the 
elapsed time from when the fourth stage s t a r t s  t o  when the  
strongback reaches v e r t i c a l .  Adjust valve #3 u n t i l  the  
elapsed time i s  between 5 t o  7 minutes. Set the j a m  nut f o r  
valve #3. 

5.7 Se t t i ng  L i m i t  Switch 

The l i m i t  switch i s  pre-set by the manufacturer t o  stop the 
strongback when it reaches the ve r t i ca l  pos i t ion.  The l i m i t  
switch i s  adjusted by a l te r ing  the switch height a t  the mount 
located on the a f t  deck o f  the t r a i l e r  (Figure 8, page 1 7 ) .  

BOLTS LOOSEN 
TO ADJUST 

FIGURE 8, LIMIT SWITCH 

NOTE: It is  very important t h a t  the l i m i t  switch be properly 
adjusted t o  prevent possible system over pressurization. 

The l i m i t  switch i s  adjusted by performing the fol lowing steps: 

NOTE: The t r a i l e r  must be set up f o r  operation and leveled as 
detai led i n  the OPERATION section o f  t h i s  manual. 
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1 Raise the strongback t o  the vertical posit ion.  When the 
front of the strongback is  approximately 1 foot off the 
midspan support, actuate the limit  switch by pushing down on 
the trigger arm and hold. 
functioning , the cy1 i nder and strongback wi 11 stop. 

If the limit switch is  

2 Release the trigger arm and continue t o  raise the strongback 
t o  the vertical position. When the strongback stops a t  
vertical, verify t h a t  the limit switch is adjusted properly. 
T h i s  i s  determined by cont inuing t o  hold the raise but ton  on 
the pendent and reading the pressure gage located by the 
hydraulic pumps (Photo 2,  page 30). If the pressure gage 
reads approximately 500 psi the limit switch i s  s topping the 
strongback. I f  the pressure gage reads the fu l l  relief 
pressure of approximately 2650 psi, then the limit switch is  
not adjusted properly. 

5.8 

3 

4 

Using whatever means are available, check t h a t  the 
strongback is vertical i n  the stopped pos i t ion .  

Adjust  the l imit  switch i f  required by loosening the 
mounting bo1 t s  and reposi t i  oni ng as requi red. 
strongback through the fourth stage and go back t o  step 2 t o  
check the new setting. 

Lower the 

Sanitizing Hydraul i c F1 ui d 

I f  the f l u i d  i n  the main reservoir becomes contaminated w i t h  d i r t  
or other particulate matter i t  can be cleaned using a f i l t e r  cart. 
A f i l t e r  cart can be obtained/rented through local sources. 

1 

2 

3 

4 

Connect the inlet line of the f i l t e r  cart t o  the reservoir 
drain b a l l  valve. Disconnect the system return line from 
the return line b a l l  valve. Connect the return line of the 
f i l t e r  cart t o  the return line ba l l  valve on the t ra i ler  
(Photo 1, page 29). 

Open the reservoir drain ba l l  valve and the return line ba l l  
valve. Check for leaks. 

Start the f i l t e r  cart and circulate the f l u i d  for the amount 
of time specified by the cart manufacturer. 
Disconnect the f i l t e r  cart and reconnect the return line. 

5 Change the return line f i l t e r ,  Section 5.10. 

6 Purge lines of contaminated f l u i d  by disconnecting a t  the 
cylinders and pumping the clean f l u i d  from the reservoir 
through the lines. Do this for ALL cylinders. 

18 



100 Ton Trailer 0 & M Manual WHC-SD-WM-OMM-0 1 6 
A w . 0  2-10-95 

5.9 D r a i  n i  ng/Fi 1 1 i ng Mai n Reservoi r 
1 

2 

Close the two inlet line b a l l  valves and the return line 
ba l l  valve (Photo 1, page 29).  

Obtain a hose w i t h  a 1 1/4" female NPT f i t t i n g  on one end. 
Attach the hose and f i t t i n g  t o  the reservoir drain b a l l  
Val ve. 

3 Drain the t a n k  by opening the reservoir drain b a l l  valve 
(Photo 1, page 29) and emptying the f l u i d  i n to  drum 
containers. The reservoi r holds approximately 350 gallons . 
When emptied, close the t a n k  drain ba l l  valve and remove the 
hose assembly. 

4 

5 Removing the reservoir cover will allow access for cleaning, 
repairs and inspection t o  the reservoir. Fabricate a new 2 
inch by 1/8 inch thick silicone gasket when reinstalling the 
cover. 

6 F i l l  the reservoir w i t h  the specified f l u i d  and open the two 
inlet line b a l l  valves and the return line ba l l  valve. 

NOTE: Always use clean hydraulic f l u i d .  Filter the f l u i d  as i t  is  
pumped in to  the reservoir. 

5.10 Changi ng Hydraul i c F i  1 t e r  

1 Close the two inlet line b a l l  valves and the return line 
b a l l  valve (Photo 1, page 29) .  

2 Obtain an  o i l  drain pan and locate i t  directly beneath the 
f i  I ter.  

3 

4 

Remove the f i l t e r  and drain i t  i n t o  the d r a i n  pan. 

Clean the sealing surface of the f i l t e r  housing and apply a 
t h i n  film of hydraulic f l u i d  t o  the seal of the new f i l t e r .  
Install the new f i l te r  and tighten by hand. 

Open the inlet line b a l l  valves and the return line ba l l  
valve. 

5 

19 



100 Ton Trailer 0 & M Manual WHC-SD-WM-OMM-016 
A u . 0  2-10-95 

5.11 Checking Hydraul i c F1 ui d Level s 
1 Verify t h a t  the outriggers are i n  the fu l l  up and retracted 

pos i t ion  and the telescopic cylinder is  fu l ly  lowered. 
Verify t h a t  the landing  gear are fu l ly  retracted i f  checking 
the level o f  the landing  gear reservoir. 

2 

3 

Visually check the level of the main hydraulic system 
through the reservoir cap. The level should be visible just 
above the bottom of the inlet screen (Figure 1, page 2) .  

Visually check the level of the l and ing  gear hydraulic 
system through the s i g h t  glass located on the landing  gear 
reservoi r (Figure 2 ,  page 7 )  . 

4 Add the specified f l u i d  as required. 
NOTE: Always use clean hydraulic f l u i d .  Filter the f l u i d  as i t  i s  

pumped into the reservoir. 

5.12 B1 eedi ng Depl oyment Cy1 i nders 
1 

2 

Deploy and retract the outriggers as described i n  the 
operati on section of this manual . 
Perform step 1 a t o t a l  of 3 t o  5 times. 

5.13 B1 eedi ng Outrigger Cy1 i nders 
1 

2 

3 

Deploy the outriggers as described i n  the operation section 
of this manual .  

Cycle the l i f t i n g  cylinders through the entire stroke i n  
accordance w i t h  the leveling section of this manual .  Repeat 
this step 3 t o  5 times. 

Ful ly  retract the l i f t i n g  cylinders and the outriggers as 
described i n  the operation section of this manual. 

5.14 B1 eedi ng Tel escopi c Cy1 i nder 
If air  is  present i n  sufficient volume, the cylinder will extend 
and retract i n  lunges rather t h a n  i n  a smooth continuous motion. 
If  this effect is noticed the cylinder must be bled. 
1 Level the trailer i n  accordance w i t h  section 4.5 of this 

manual. 
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c c  

~ 

AIR BLEED NEEDLE VALVE 
V I N  c-c 

COUNTERBALANCE VALE 

FIGURE 9, TELESCOPIC CYLINDER 

Bleed the extend stage o f  the cy l inder  by at taching the 
bleeder hose assembly t o  the needle valve on top o f  the 
cy l inder .  Make sure the needle valve a t  t he  end o f  the 
bleeder hose i s  closed then open the needle valve located a t  
the top o f  the cyl inder (Figure 9, page 21). 

Raise the container t o  the v e r t i c a l  pos i t i on  as described i n  
the  operation section o f  t h i s  manual. Occasionally open the 
needle valve a t  the end o f  t he  bleeder hose and bleed i n t o  a 
bucket. 

Lower the container as described i n  the operation sect ion o f  
t h i s  manual. Occasionally open the needle valve a t  the end 
o f  t he  bleeder hose and bleed i n t o  a bucket. 

If signs o f  a i r  pe rs i s t  through the f i r s t  three (3) stages 
o f  the cy l inder  t rans la t i on  repeat steps 3 and 4. 

Close the upper needle valve and detach the  bleeder hose 
assembly. 
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If  the f i r s t  three (3) stages operate smoothly but  the fourth 
(4 th )  exhibits signs of a i r ,  the fourth stage retract chamber must 
be bled. The presence of air  i n  the fourth (4 th )  stage is most 
noticeable as the strongback and container pass over center. 

1 

2 

Raise the container t o  the vertical position as described i n  
the operation section of this manual .  

Lower the cylinder: through the fourth ( 4 t h )  stage only. 
Extend the cylinder back t o  fu l l  vertical aga in .  

3 Repeat step 2 u n t i l  the cylinder shows no s ign  of trapped 
a i r .  

4 Lower the container as described i n  the operation section of 
this manual. 

5.15 Removi ng Tel escopi c Cy1 i nder 

1 

2 

3 

Remove and plug the hydraulic lines t o  the telescopic 
cylinder. Tag each line t o  a i d  i n  the reinstallation of the 
cy1 i nder . 
Support the telescopic cylinder as required t o  keep i t  from 
f a l l i n g  when the upper p i n  i s  removed. 

Remove the upper cylinder p i n  by f i r s t  removing the roll 
p ins  and t a p p i n g  w i t h  a rubber mallet (Figure 10, page 22) .  

UPPER CYLINDER PIN 
ASSEMBLY -_- - - - - -  

-E 
UPPER CYLINDER PIN 

ROLL PIN 1/2' DIA. x 4' 

VASHER, 1 EACH SIDE 

FIGURE 10, UPPER CYLINDER P I N  
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4 Raise the strongback clear or remove the strongback from the 
trailer by removing the p ivot  pins  and hoisting off the 
trai 1 er . 

5 At tach  rigging t o  the cylinder in a manner t h a t  will prevent 
the load from swinging and possibly injuring personnel when 
the lower p i n  i s  removed. Be careful1 not t o  damage the 
counterbalance valve (Figure 9,  page 21). 

Remove the hex bol t  and pin cap on the lower cylinder pin 
(Figure 11, page 23). Tap the lower pin free using a wood 
dowel and a mallet. 

6 

7 Hoist the cylinder free of the trailer and place i t  on a 
pal le t  or s t a n d  t h a t  will restrain i t  from rolling. 

L M l l  CYLlNDfR PIN 
I '  U t E I l s L Y  

I i------------ 1: 

BOLT, W4'-12 UNC x 1 112' LG 

LDYER CYLINDER PIN 

FIGURE 11, LOWER CYLINDER P I N  

I t  i s  recommended t h a t  any repair work required t o  the 
telescopic cylinder be performed by REMCO. Due t o  
difficulties in bleeding a i r  from the telescopic cylinder, 
request t h a t  the cylinder be bled a t  the factory and 
delivered full of fluid. 

8 

REMCO Hydraul i cs , Inc. 
934 South Main Street 
Willits, CA 95490 
(707 1459 -5301 
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5.16 Instal 1 i ng Tel escopi c Cy1 i nder 

1 Hoist  the cyl inder i n t o  pos i t i on  on the t r a i l e r  and i n s e r t  
the lower p i v o t  p i n  from the l e f t  s ide ( s t ree t  side) o f  the 
t r a i l e r .  
(Figure 9, page 21). 

Be careful1 not t o  damage the counterbalance valve 

2 

3 

4 

5 

Attach the p i n  cap and hex b o l t  on the lower cy l inder  p i v o t  
p i n  (Figure 11, page 23). Torque the hex b o l t  t o  snug 
t i g h t  . 
Support the telescopic cy l inder  as required t o  keep i t  from 
f a l l i n g  when the r i gg ing  i s  removed. 

Posi t ion the strongback f o r  connecting the upper cy1 i nder 
p in .  I f  the strongback was removed, clean the  bearing 
surfaces and i n s t a l  the p i v o t  p ins and new r o l l  p ins.  

Posi t ion the cyl inder so the top p i n  bore and c l e v i s  bore 
are al igned. Inse r t  the upper p i v o t  p in ,  washers and new 
r o l l  p ins (Figure 10, page 22).  

NOTE: It may be necessary t o  ra i se  or  lower the strongback t o  get 
the proper a1 i gnment . 

6 Attach the hydraul ic l i n e s  t o  the cy l inder .  

NOTE: A f te r  a cyl inder i s  removed and disassembled, i t  may have 
accumulated trapped a i r .  Actuate the cy l inder  t o  see i f  i t  
shows signs o f  trapped a i r  and i f  required bleed the  
cy1 i nder as described i n  sect ion 5.14. 

5.17 Removi ng Outrigger Cy1 i nders 

1 

2 

3 

4 

Remove and plug each hydraul ic l i n e  t o  the l i f t i n g  
cy l inders.  Tag each l i n e  t o  a i d  i n  the r e i n s t a l l a t i o n  o f  
the cy1 i nder . 
Support the l i f t i n g  cyl inder w i t h  a h o i s t  and chain as 
required t o  keep i t  from f a l l i n g  when the b o l t s  are removed. 

Loosen the e ight  (8) mounting b o l t s  i n  even increments. 
Loosen the b o l t s  i n  the reverse order o f  the t i gh ten ing  
sequence (Figure 12, page 25) .  

Remove the b o l t s ,  mark them as used and discard. 
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5 It i s  recommended tha t  any repai r  work required t o  the 
l i f t i n g  cyl inders be performed by REMCO. 

REMCO Hydraul i cs , Inc 
934 South Main Street 
W i l l i t s ,  CA 95490 
( 707 ) 459 - 5301 

TORWE BOLTS 
IN ORDER INDICATED 

T O W E  BOLTS IN 
Two INCREUErn 

USE TURN OF 
NUT METHOD 
(SNUC-TIGHT PLUS l/S TURN) 

a p 5  6 0  BOLTS: 1.25-7 UNC I 4.50 LG. ASTM A-194 
NUTS: 1.25-7 UNC CR 2H ASTU AS25 
WASHERS: 1 l/# NOM. ID. r NW OD. BOTH SIDES 

FIGURE 12, TORQUING SEQUENCE 

5.18 I nst a1 1 i ng Outri  gger Cy1 i nders 

1 

2 

3 

Place the l i f t i n g  cy l inder  i n t o  pos i t ion  using a ho i s t  and 
chain as required. 

I n s t a l l  e ight  (8) new bo l t s ,  washers, and nuts f inger  t i g h t .  

Tighten the e ight  (8) mounting bo l t s  i n  even increments 
u n t i l  a l l  are snug t i g h t .  Tighten the b o l t s  i n  the order o f  
the t ightening sequence (Figure 12, page 25). 

4 Remove the  chain and ho is t  and v e r i f y  t h a t  the  b o l t s  a re  
snug t i g h t  . 

5 Tighten the e ight  (8) mounting bo l t s  an addi t ional  1/3 tu rn .  
Tighten the bo l t s  i n  the order o f  the t igh ten ing  sequence 
(Figure 12, page 25). 
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6 At t ach  the hydraul i c 1 i nes t o  the cy1 i nder . 
NOTE: When a cylinder is removed and disassembled, i t  may have 

accumulated air .  Actuate the cylinder t o  see i f  i t  shows 
signs of trapped air and i f  required bleed the cylinders as 
described i n  section 5.13. 

5.19 Removi ng Depl oyment Cy1 i nders 

1 Remove and plug each hydraulic line t o  the l if t ing 
cylinders. Tag each line t o  a i d  i n  the reinstallation o f  
the cy1 i nder . 

2 Remove the pins  a t  both ends o f  the cylinder and remove the 
cy1 i nder . 

5.20 Ins ta l  1 i ng Deployment Cy1 inders 

1 

2 

Instal l  the cylinders on the t ra i ler  by positioning them and 
inserting the pins i n  the ends. Light ly  grease the p ins  
prior t o  installation. 

Attach the hydraul i c 1 i nes t o  the cy1 inder. 

5.21 Adjusting Front Support 

1 Loosen the jamb nuts and bolts on the base support and side 
chocks (Figure 13, page 2 7 ) .  

2 Wi th  the container installed and f u l l y  lowered, install shim 
stock beneath the base support u n t i l  i t  firmly seats a g a i n s t  
the container. Tighten the center support bolts on the base 
support. 

3 Adjust  the side chocks u n t i l  they seat aga ins t  the side of 
the container. Tighten the a d j u s t i n g  bolts and the jamb 
n u t s  on the side chocks and verify they are s t i l l  seated 
properly. 

5.22 Ad j u s t i  ng M i  dspan Support 

1 

2 

Verify t h a t  the strongback is fu l ly  lowered and seated a t  
the front support (Figure 13, page 27) .  

Turn the screw jack adjuster u n t i l  the load box firmly seats 
aga ins t  the strongback (Figure 14, page 2 7 ) .  
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LATERAL SUPPORT 
ADJUSTING BOLTS 
4 EACH SIDE 

LATERAL SUPPORT 

LATERAL SUPPORT 
LOCKING BOLTS 

CENTER SUPPORT 
ADJUSTNNT SHIMS 

CENTER 
SUPPORT 

CENTER 
SUPWRT 
BOLTS 

FIGURE 13, FRONT SUPPORT 

FIGURE 14, MIDSPAN SUPPORT 
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5.23 

5.24 

5.25 

Purging Brakes 

Purge both brake canisters t o  remove condensation i n  the system. 
Purge brakes by opening the petcock valve on the bottom o f  the 
canisters (Figure 15, page 28). 

Cycl i ng Systems 

Cycle the hydraul i c system by extendi ng outr iggers , 1 eve1 i ng and 
r a i s i n g  strongback as speci f ied i n  the operation sect ion o f  t h i s  
manual. This w i l l  keep the hydraul ic system i n  good working 
condi t ion over the l i f e  o f  t h e  t r a i l e r .  

Outrigger Beams 

The outr igger beams are fabr icated from A I S 1  4140 s tee l  and 
received a quench and temper heat treatment. Welding on the  
outr igger beams i s  not permissible without the evaluation and 
approval o f  engineering’. 

PETCOCK VALVE 

FIGURE 15, BRAKE CANISTERS 
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APPENDIX 8, Elec t r i ca l  Schematic 

Power Supply 

1 I I I I ! ! 
L .___._._______. I _._._.___._.__ J 
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Control System 
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APPENDIX C, Container Bo1 ti ng Sequence 

The information contained i n  t h i s  APPENDIX i s  d i r e c t l y  from an approved 
Westinghouse procedure. This procedure has been analyzed and found t o  provide 
a sa fe  and e f fec t i ve  means o f  attaching the container t o  the strongback. Do 
not deviate from the step out l ined herein. 

A l l  the required information i s  provide i n  t h i s  APPENDIX. 
DA-170, Bol t ing Sequence For Attaching The Container To The Strong-Back For 
241SY101, f o r  the complete procedure. 

Refer t o  WHC-SD-WM- 
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1.0 IHTRODUCTION 

Tnis support ing document includes information f o r  t he  proper boit:-n 
sequence f o r  a t t a c h i n g  the  con ta ine r  t o  the strong-back. 
c o n t a i n e r  x d  strong-back i s  found i n  supporting dccrrnent WHC-SD-WW-DA-165 
(WHC 1994a) and is  i n  a c c o r d a c e  w i t h  .Standard Arch-C iv i l  Design Criteria, 
Design Loads for Ftci7ities (SDC 4.1) S a f e t y  Class 3 .  

The design of the 

2 . 0  SUMHARY OF RESULTS 

The fol lowing b o l t i n g  sequence has  been found, through f i e l d  t e s t i n g ,  t o  
be the most e f f e c t i v e  method o f  a t t a c h i n g  the c o n t a i n e r  (WHC 19944) t o  the 
strong-back (WX 19945). The diameter,  l eng th ,  2nd t y p e  o f  b o l t s  r equ i r ed  a r e  
c a l c u l a t e d  i n  VHC-SD-kM-DA-I65 (WHC 1994a) and a re  shewn i n  t h 2  drawings o f  
WHC 1994b and WHC 1994c. 
requirements  and provides  t h e  f i t  up  and bo l t ing  sequence r equ i r ed  t o  most 
e f f e c t i v e l y  a t t a c h  t h e  con ta ine r  t o  the strong-back. 

T h i s  support ing document summarizes t h e  b o l t  

3 . 0  DISCUSSICH 

During the f a b r i c a t i o n  process,  the  con ta ine r  a t tachment  lugs z r e  placed 
flush up a g a i n s t  t h e  strong-back attachment asseribl ies .  
attachment lugs are m a t c k d  t o  the strong-back attachment assemblies ,  t h e  
c o n t a i n e r  attachment lug  i s  welded i n t o  pos i t i on .  F i n a l l y ,  the  c o n t a i n e r  
attachment lug is  match d r i l l e d  t o  the strong-back at tachment  assmbly. 
f a b r i c a t i o n  process  ensures  t h a t  a close f i t  up can be achieved between t h e  
c o n t a i n e r ,  the attachment assemblies, and t h e  strong-back. 

After t h e  con ta ine r  

This 

A f t e r  the  c o n t a i n e r s  were matched t o  the  strong-back, t h e  con ta ine r s  
were removed and painted.  I n  order  t o  effect the same match of the c o n t a i n e r  
t o  t he  at tzchment  assemblies and strong-back, the c o n t a i n e r  must be r e loca ted  
t o  the matched pos i t i on .  The bottom o f  the attachment assemblies  have s l o t t z d  
holes which allows the assembly t o  s l i d e  l a t e r a l l y  du r ing  f i t  up. 

4.0 COHCLUSIOKS 

This b o l t i n g  sequence has been folrnd t o  be s t r u c t u r a l l y  e f f e c t i v e  f o r  
a i t z c h i n g  the c o n t a i n e r  t o  the strong-back. 
document for f i e l d  i n s t a l ?  a t i o n  should g r 2 a t l y  reduce or e l i m i n a t e  f i e l d  f i t  
up and b o l t i n g  problems. 

Adherence t o  t h i s  support ing 
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The fol lowing recommendations s h a l l  be followed t o  ensure t h a t  tns 
c o n t a i n e r  is p rope r ly  bo l t ed  t o  tha  strong-back: 

hits and ;,,it: a r e  c l e a n  and undazzgsd. 
the  b o l t  o r  n u t  t h read .  
t h r e a d  i a  the t r a c s  o f  machine o i l  t h a t  was appl ied a t  the ftctory during 
f a b r i c a t i o n .  

I 

Prior t o  i n s t a l l i n g  any bolts, v e r i f y  t h a t  the tfireadzd port ion of  t h e  

The  only l u b r i c a n t  t h a t  rzy be on t h e  n u t  o r  b o l t  
Do n o t  add l u b r i c a n t  of  any type to 

Never r euse  b o l t s  t h a t  have k ~ ~ n  prev ious ly  torqued. 
been torqued should be i d e n t i f i e d  and removed i r o n  s e r v i c e .  

Any b o l t s  t h a t  h=,:/2 

A l i g n  the c o n t a i n e r ,  at tachment assemblies and strong-back; 

The strong-back has f o u r  bearing b7ocks, two per s i d e  and a p p r o x i i x t e l y  
24 f e e t  a p a r t ,  t h a t  a r e  designed t o  support  the  weight o f  the con ta ine r .  
The c o n t a i n e r  a t t achnen t  lugs ( see  Figure 1) should r e s t  on t h e  four .* 
bea r ing  blocks. 
I n s u r e  t h a t  the c o n t a i n e r  s u p p o r t  i s  properly pos i t i oned  on the deck of 
the hydrau l i c  t r a i l e r .  

Ca re fu l ly  place the container i n t o  the strong-back. 

P l a c e  a71 f o u r  of  the attachment assemblies the 2trcng-back. Verify 
t h a t  the  b o l t s  are A325,  and v e r i f y  the l eng th  and l o c a t i o n  o f  the bo l t s  
a s  shown i n  Figure 2. Loosely i n s t a l l  a l l  the I"  b o l t s  and washers so 
t h a t  the  attachment asssmb l ias  a r e  f r e e  t o  s l i d e  l a t e r a l l y  (SEP  
F igure  3 a ) .  . .  

Re-position t h e  c o n t a i n e r  a s  necessary t o  best match up t o  a l l  f o u r  o f  
t h e  attachment assemblies.  Sone d i f f e r e n c e s  between the con ta ine r ,  
a t tachment  assemblies,  and strong-back a r e  i n e v i t a b l e  however no more 
than  about 1/4"  gzp between mating surfaces should be present .  
will become l e s s  2s the b o l t s  are t i gh tened .  

This g a p  

Instal  1 bo7 ts 

Note tha t '  "Snug i i 5 k t "  !'s defined a s  "the full  e f f o r t  o f  a iiian using a n  
o rd ina ry  spud wrench". 
t o  t i g h t e n  tbe b o l t .  
the b o l t .  ' 

Therefore ,  do n o t  use a b reake r  b a r  o r  excessive fo rce  
Only us2 ful l  e f f o r t  and an o r d i n a r y  wrench t o  snug up 

I n s t z l l ,  t o  f i n g g r  t i g h t  condi t ion,  a l l  o f  the 2 1 /2 "  b o l t s ,  nuts and 
Do not use a wrench t o  t i g h t e n  the b o l t s  a t  washers (see Figure 3 b ) .  

th i s  t ime. 

!nstaI'i, i o  f i n g e r  t i g h t  condi t ion,  a l l  o f  the 1" b o l t s  2nd washers. Do 

0 Determine which att:c!.zmt ass?ri;biy has the larsest  gap between' t ? , ~  

n o t  use a wrench t o  t i g h t e n  the b o l t s  a t  this t j n e .  

v e r t i c a l  f e c e  Uf t h e  a t t a c h n m t  a s s x b l y  and t k n z  f a c e  o f  t h i  Container 
2t:~!~;;,~!1t 7 2 9 .  ?rcceecl tc, tishtsn, cn'ly t o  a "snug tishi" cond i t ion ,  
t h e  2 1 /2  'I b o l t  a t  this attachment assembly. 
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Lou Document the  length of t h e  2 1/2" b o l t  w i t h  a micrometer. I f  thi%l&@ 

not  be don? then document ih2 a;u;zt o f  g a p  between the v e r t i c a l  face o f  
t h e  a t t m c f i x n t  assembly and the  face  o f  t h e  c o n t a i n e r  attachment l u g .  
The  b o l t  l e n g t h  or gap will be checked a f t e r  t i g h t e n i n g  the  1" b o l t s  a t  
t h e  bottom o f  the  assembly. 

e k t f r m i n e  the  n e x t  at t tchment assenbf; t h z t  has the l a r g e s t  gap ,  as 
dcscriki! ?hove,  and t f g n t e n  t h e  2 1/2" b o l t  as desc r ibed  above. 
Conif;,:: & ? i s  c m c s s s  u n t i l  a17 f o u r  of t h e  2 1/2" b o l t s  are "snug 
tj s h t 'I . 
Detel->ine which attachment a s s m b l y  h a s  the l a r g e s t  gap between tix 
hor i zon ta l  faca o f  t k 2  a t tzchcent  assenbly and t h e  hor izonta l  f a c e  o f  
t h e  strong-btck. Prsceed io t i gh ten ,  only t o  a "snug t i g h t "  condi t ion ,  
the 1" b o l t s  a t  this attachment assembly. 
" t i g h t e n i n g  sha l l  progress s y s t e n a t i c a l l y  f r o 3  t h e  most r i g i d  p a r t  o f  
t h e  j o i n t  t o  i t s  f r e e  edges". 

Sequence b o l t  t i g h t e n i n g  a s  

Docunent the length o f  t h e  2 1/2" b o l t  w i t h  a micrometer. . I f  this  
cannot be done  then document the  amount of g a p  between the  v e r t i c a l  f a c e  
o f  t h e  att;chcznt x z ~ z D l y  and t he  i z c e  o f  the c o n t a i n e r  attachment l u g .  
Compare the bo l t  l ength  o r  gap  measurement w i t h  t h e  iaeasuroment taken 
a f t e r  t h e  2 1/2" b o l t s  were t ightened.  I f  the b o l t  l ength  or gap has 
i n c r e a s e  more 'than. .0833" then contiict  t he  engineer  f o r  f u r t h e r  
d i r e c t i o n .  I f  the  b o l t  length or gzp is l ess  t h a n  .0833" then t h e  
bo-lied connection is  adequate. 

Determine t h 2  nsxt  attachment assembly t h a t  has the' l a r g e s t  gap, as 
desc r ibed  above, and t i g h t e n  the  1" b o l t s  as  desc r ibed  above. 
th is  process until a l l  twenty four  o f  the 1" b o l t s  a r e  "snug t i g h t " .  

Continue 
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