APPENDIX D

MODULE-TO-MODULE JOINING CONCEPT

This appendix supplements the discussion of the module-to-moedule joining process discussed in
Section VIII and presents a schematic representation of steps in the module-to-module joining
process on Drawings Appendix D-1, Appendix D-2, Appendix D-3, and Appendix D-4.

The construction tolerances that must be set and controlled to assure that modules are
interchangeable and that any medule can be joined to any other module are presented in Brawing

Appendix D-5.
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- QFPENING OF JCINT AS RESUET OF
SAG WAVE MOMENT MUST BE PREVENTED
DURING INITIAL JOINING

EFFECT OF SWELL ON JOINING ACTIVITY

7 WAVE

MGODULAR JOINING PROCESS

THE MODULE JOINING PROCESS 1S DESIGHNEDR TO
ACCOMPPLTSH THE FOLLOWING THINGS:

I BALLAST THE MODULES AS REQUIRED TO ASSURE THAT THE MATING SURFACES
ARL FLOATING 1IN THE WATER PARALLECL TO YACH OTHER (STEP )

2. PROVIDE A CONTROLLED MEANS TO BRING THE MODULES TOGETHFR AND BRING
THEM INTO INTTIAL AL TGNMENT . (STERPS 2 AND 3).

3. PROVIDE A MEANS OF PROVIDING GREATER RELATIVE MOTIOM CONTROL AS THE

MODULES MOVE WITHIN CONTACT RANGE OF EACH OTHER. (STEP 4)
4. DEVELGE A MEASURE OF INITTAL WAVE LOADING RESISTANCE BY BALLASTING
AGAINST DECK TENSION FIE FORCE (STEP 5),

oWl

CONTACT {STEP §)

B, IMCREASE WAVE LOADING RESISTANCE 8Y INSTALL ING PRELIMINARY POST
TENS TONING ACROSS JOINT THROUGH TENDONS THAT START AND END AT DECK

DEWATER THE JOINT AREA AND BRING THE MODULE MATING SURFACLS INTO FULL

LEVEE TO AVOID THE POSSIBILITY OF LEAKAGE INTO COMPARTMENTS (STEP 7))

FoOINSTALL POST TENS TONING BARS ACROSS JOINT AND TENSION TO DEAD SNUG
PROVIDE REACTION TO GROUTING FORCE (STEP 8).

8. AFTER GROUT HAS ATTAINED DESIGN STRENGTH, COMPLETE THE JOINT POST

ro

TENSTONING TO PROVIDE THE FULL REQUIRED CAPACITY OF THE JOINT (STEP 97,
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STEP 1
CHECK TRIM AND DRAET OF MHP MODULE LINSTS No.3 AND No.4 AND

BALLAST TO LEVEL TRiM PLUS MUNUS 25 mm AND THE SAME RELATIVE
DRAFT PLUS/MINUS 25 mm.

\ . 4 S,
\ / e CUSHION FENDERS / ,/

\ / / I POSITIONING LINES e
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POSITIONING MOCRINGS

STEP 2

CHECK TRIM AND DRAFT GF MHP MODULE UNITS No.3 AND No4 AND

MOCR MEP MODULE No,3 IN POSITION FOR JOINING. INSTALL FULLY INFLATED
PNEUMATIC CUSHION FENDERS IN FENDER RECESS ON MHP MODULE Na.4 ATTACH
WINCH BARGE TO MHP MODULE No.4 AND, USING TUGS, MOVE MHP MODULE NO 4
INTO LOCATION FOR ATTACHMENT OF POSITIONING LINES. ATTACGH MHP MODULE
No.4 TO POSITIONING MDORINGS.

'/ -~ SEE DETAIL A&
P

s - Al

ON o

E POSITICNING LINE WINCHES TO BRING THE BARGE UNITS TO
WITHIN ONE METER OF CONTRACTING, ATTAGH THE POSITIONING HYDRALRIC
ACTUATORS AND PULL THE BARGES TOGETHER WHILE DEFLATING THE PNEUMATIC
FENDERS. WHEN CONTACT {8 MADE WITH THE TOP CONTACT PLATES APPLY THE
DESIGN JOINING DECK FORCE WITH EQUAL L0ADS AT EACH OF THE TWO ACTUATORS

DETAIL A
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STEP 3

WINCH MHP MODULE No.4 TOWARD MHP MCDULE N3 USING OPTICAL INSTRUMENTS
TO DIRECT QOPERATION OF WINCHES. ASSURE PROPER ALIGNMENT OF UNITS 1UST
PRIOR TO CONTACT OF MHP MOTULE No. 3 WITH PNEUMATIC FENDERS. GUIDE
PINTEL ALIGNMENT ELEMENTS OF MHP MODULE No.4 INTO ALIGNMENT BOXES OF
MHP MOTIULE No.3 USING POSITIONING LINES AND WINCHES, COMPRESS PNEUMATIC
FENDERS.
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STEP 4

WITH LOAD STILEL ON POSITHONING LINES ATTACH DECK LEVEL TENSION TiE
HYDRAULIC ACTUATORS AT EITHER SIDE OF MHP MODULE No 3 TO TENSION TiE
HARDWARE ON MHP MODULE No. 4, JACK TENSION TIE ACTUATORS TO APPLY
PREDETERMINED TOP TENSION FORCE AS PNEUMATIC FENDERS ARE DEFLATED.
BRING MODULE TOP CONTACT PLATES IN FULL CONTACT AN PRESSURIZE FLAT
JACKS AT TOP CONTACT PLATES.
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STEP 5 PSR
STEP 5 STEP 7 M
ADD BALLAST WATER 1N BALLAST TANKS LOCATED AT MHP MODULE ENDS AWAY FROM JOINT i, S - o 7 iy
LOCATION. GUANTITY OF BALLAST IS DESIGNED T0 PRODUCE A COMPRESSIVE FORGE INSTALL PRELIMINARY STRAND JOINT POST TENSIONING FROM THE DECK ACROSS THE 5 g
ACROSS THE BOTTOM OF THE JOINT SUFFICIENT TO REACGT THE PRESSURE FROM THE BOTTOM OF THE JOIRT. (TWO LOGATIONS IN EXTERIOR WALLS) AND JACK PREEIMINARY iy
INFLATABLE WATER JOINT AND STAY IN COMPRESSION WHEN EXPOSED TO THE "INITIAL POST TENSIONING TENDONS SNUG. CHECK AS TENSION IS BEING APPLIED TO ASSIRE
MATING DESIGN WAVE" (0 30 m) THAT THE MHP MODULES ARE ALIGNED TO SPECIFIED HORIZONTAL AND VERTICAL TOLERANCES.
ADJUST FLAT JACK PRESSURE AT CONTAGT PLATE LOCATIONS TO MEET SPECIFIED GLOBAL
ANGULAR ALIGNMENT TOLERANCES.
CONTINUE JACKING PRELIMINARY JOINT POST TENSIONING TO FULL DESICHM LEVELS TO
PROVIDE MOMENT CAPACITY AT JOINT FOR "FINAL JOINING DESIGN WAVE™ (0.60m).
UNCAP WATERTIGHT CAPS FROM JOINING BAR TENDGN DUGTS IN DECK, EXTERIOR WALLS Lowde Do
AND KEEL FROM INSIDE OF MODULE COMPARTMENTS ATJACENT TO JOINT AREA. CHECK 3 o
ALIGNMENT OF JOINT POST TENSIONING DUCTS. X o
- o 3
iy ‘N
fL H
NI
o2 g (e |5
oyl R
- R R s
2
I
g
&
B
2
3) () (3) “ ) ()
(- X VAT ¢ | |8
< ; o U €3 €D €y O3 C3 €3 € O O O D O3 € 0 O3 O ; <o = I N N N S N N N N N - N N N N =) ; = g = "
| - ¢ 2
PNV ANV AP NP APNPAPN WP PN AN TP NN \./\:/\./\/\/\/\/\J\,/\./\,/\,/\,,/&/\',V\ < /\j\./‘-./\/\/\,k/\A,/&/\/\,/\,/\JJ’\,/\, NN ] ofl E
= - ... S
: & < § | .. i Eé - o)
ol =z
ol 2 Z
172 =l =
Bl %5 3
23 >
= S|
5= =2
< fa)
= Q
STEP 6 STEP 8 =
INFEATE PERIMETER JOINT WATERTIGHT SEAL AND DEWATER JOINT AREA. THIS WILL NI JOIRING POST TENSIONING BARS FROM POSITIONS IN MHP MONULE No.3 INTO .
INCREASE THE COMPRESSION LOAD ACROSS THE JOINT AS RESULT OF HYDROSTATIC TENDON BUCTS IN MHP MODULE No.4 JACK JOINING BARS TO DEAD SNUG. FILL JOINT 2
FORCES ACTING ON THE MODULE ENDS. CONNECT VERTICAL AND HORIZONTAL GROUT BAGS USING PRESSURE GROUTING FROM DECK INSTALLED GROUT TUBES. ALLOW
ADJUSTMENT ACTUATORS BETWEEN THE TOW MODULE UNITS ON T DECK AND TOP OF GROUT 10 CURE TO DESIGN STRENGH FOR PRESTRESSING. 5
THE CORNERS OF THE JOINT LOGATION. E-%
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STEP 9

TENSION JOINING POST TENSIONING BARS 1M DESIGN SEQUENCE TO 50 PERCENT OF
FULL DESIGN YALUE RELEASE PRESSURE IN FLAT JACKS AT CONTACT PLATES TO
ASSURE TRANSFER OF LOADS TO WaALL, KEEL, AND DECK LOCATIONS THROUGH JOINT
GROUT. TENSION JOINING POST TENSIONING TO 100 PERCENT OF DESIGM TENSHON
AND FILL TENDON BUCTS WITH CORROSION PROTECTIVE MATERIAL. FILE INFLATAREE
SEAL WITH GROUT. JOMNING COMPLETE, MOVE O NEXT JOIMT AND REPEAT.
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NON-CRITICAL SURFACE A o B I R
\/--Ai IGNMENT BOXES (SEF DETAI 1} ‘ \ - ;J)(legilrgliﬁ_Nt)ON H :
ELEVATION / UGS £ e ‘ J
e PRIMARY CONTROL. N i
SECTION AA ELEVATION OF JOINE POINT B e eeomrereorme ig g Sk
aeii) - 285§z B o
: ™ ﬁg%%§§E=§
P NTR N N TE ; TSEAL AREAE ekl | p kg
PRIMARY CONTROL SURFACE ALIGNMENT CONTACT PLATES i I A
I il
. CONTACT PLATES ARE ADJUSYED BY PRECISE SURVEY AFTER FABRICATION OF MODULE . e e
[} i - PLANE ESTABLISHED
2. PRIMARY CONTROL SURFACE CONTACT PLATES ARE PRECISCELY SET T0O FORM A PLANE PRIMARY CONTROL e \ i L/- - PRIMARY CONTROL BY CONTACT SURFACE
PERPENDFCULAR TO THE TOP DECK PLANF DATUM IN VERTIGAL ALIGNMENT AND SUREAGE onmeea L P SURFACE SECTIONAA [ trs o
PERPEND I CULAR TO THE MODULE AL IGNMENT GRIDLINE 1N PLAN, Py Pl i
! ! | i " i
! | f i g =2,
: - : 1) B
K L__H__{I ‘I"—'j‘{” K 55 Eﬁ z
e AODULE ALIGNMENT e FOP DECK ' ! PLAN i ' o - & i
/ GRIDUINE / PLANE DATUM G a:i E
& g I
/ DEFINITION OF KEY TOLERANCES FOR JOINING_ Sk ok
/ 28 I
oo S * #
ALIGNMENT BOX - [
e TOLERANCE DEFINITIONS FOR EXTERNAL DIMENS [ONS OF MHP MODULFS. Froe WIDTH AND DEPTH OF SEATING CONF IGURATION IN JOINT SEAL
| — 5 {ENTERNAL DIMENSIONS OF MODULE DLEMENTS ARE IMPORTANT FOR FEATURE AREA.
CONTROL OF MHP WEIGHT DISTRIBUTION, COVER, STRENGTH AND TOLERANCES IN THIS ARCA MUST ALLOW MATCHING OF THIS
‘ DURABTE ITY.  THESE TOLFRANCES ARE NOT ADDRESSED HEREY. FEATURE WETIH MATING MODULE ASSEMBLY AND BE CONSISTENT .
. A WITH ENFLATION CAPABTLITY AND SEAL ING FUNCTION OF g
o AS PART OF THE DESIGN PROCESS, A SYSTOMATIC AND CONSISTENT JOITNT TEMPORARY WATER SEAL . 7
| SET OF MATING TOLERANCES WILL BE REQUIRED.  THIS ASPECT O B
[  WELD PROPER WIDTH PLATES THE JOINING OPCRATION WILL HAYE TO BE APPROPRIATELY ADDRESSED G - LOCAL SMOOVIINESS OF SURFACE IN MATING AREA. - _ 4
: I FOSITION TO GIVE REQUIRED AS THE MATING TOLERANCES ARE CUMULATIVE FROM ONE UNIT TO ThE LOCAL SMOOTHNESS TOLERANCE OF THIS AREA 1S CONTROLLED 4
TOLERANGES ON DIMENSIONS A AND B NEXT AS THE JOINING ACTIVITY PROCEEDS.  THE LARGE ELEMENT BY NEED TO PROVIDE MINIMUM CLEARANCE FOR JOINT GROUT &
SIZES MEAM THAT SMALL ANGULAR JOINING VARIATIONS CAN HAVE INSTALLATAON ., ¢
! SIGNTF ICANT DIMENSIONAL YARIATION ETFECTS IN PLAM AND FLEVATION B
A = LOCATION TOLERANCE FROM BARGE AT ELEMENT LOCATEONS AWAY FROM THE JOINT. THE POTENTIAL FOR THE Ho= PLANE ESTABLISHED BY CONTACT CONTROL SURFACE PLATES. Z
ELEVATION AND JOINT ALTGNMENT GRIDLINE, (172 1N, PNDIVIDUAL MODULES TO BE MADE BY DIFFERENT CONTRACTORS (N DIFFERENT PLANE ACCURATELY ESTABL ISHED TQ BE PERPENDICULAR TO ;
+ 1Zmem) LOCAT IONS ALSC SIGNALS THE NEFD FOR A TOLERANGE SYSTEM WHICH WILL DECK PLANE AND PERPENDICULAR TO SIMILAR PLANE ESTABL ISHED g = ﬁ
RELIABLY SUPPORT THE F{T UP OF THE UNITS AND KEY INTERFACE FCATURES BY CONTRACT CONTROL SURFACE PLATES ON SECONDARY CONTROL 2 w2 oio
B = LOCATION TOLERANCE FROM [OP DURING THE JOINING ACTIVITY. SURFACE . ACCURATE SETTING OF THESE PLATES 15 USED TO F = 2
DECK PLANE DATUM, (#1/2 1N, PROVIDE GLOBAL RELATIVE ALIGNMENT OF THE MODULE UNITS E 25
+ 12mm) A = PRIMARY CONTROL MATING SURFACE FOR JOINING. AND ESTABLISH MINIMUM JOINT CLEARANCE [ IMENSIONS . Eel 2
e MODULE ALIGNMENT ALL DIMENSiONS RELATED T0 JOPNING FEATURE TOLERANCES ARF o N 7 3 TE 2
— GRIDLINE REFERENCED FROM THIS SURFACE = MODULE LENGTH OF S1DE QPPOSITTE AND ADJACENT 70 JOINING bt ez Bl
- WELD ALIGNMENT PINTELS AFTER MODULE SEREFALE L ﬁo 2
FABRICATION AND POSITION TO GIVE B o« PRIMARY CONTROL JOINT. THIS DIMENSION AND SURFACT 15 NOT TOLERANCE CRITICAL FOR S| W
REQUIRES TOLERANCES ON DIMENSIONS POENT FROM WHICH ALL DIMENSIONS OF THL PRIMARY CONTROL JOTNING. 8 2
AAND B. (PINTELS MATE WHTH BOXES SURFACE ARE REFERFNCED . * 2
ON OPPOSITE HALF OF JOINT). Jom MODULE WIDTIE OF SIDE QPPOSITE AND ADJACENT TO JOINING =
G o= SECONDARY CONTROL MATING SURFACE FROM JOINING. SURFACE N
MATING SURFACE WHICH 1S DIMENSTONALLY LOCATED RELATIVE THIS DIMENSTON AND SURFACE 15 NOT TOLERANCE CRITICAL FOR i
TO THE PRIMARY CONTROL SURFACE JOINING. ¥
"
Do LOCATION OF JOINING ALTCNMENT MARDWARE FROM PRIMARY CONFROI K o= VARIATION OF MATING SURFACE FROM TRUE PERPERNDICULAR . 5
POINT . TOLERANCEDR FO ASSURE THAT JOINT CLEARARGE STAYS WITHIN %
CLOSE TOLFRANCE LOCATION OF AL IGNMENT HARDWARE REGUIRES ACCEPTABLE LIMITS, GLOSE TOLERAMNCE FOR GLOBAL AL IGNMENT 1]
FHAT ALL DIMENSIONS BE REFERENCED FROM THE SAME POINT. 1S5 HANDLED BY PRECISION TN SEYTING OF GONTACT SURFACE [T
COMNTROL PLATES {H). oA
E o= LOCATION OF DUCTS FOR JOINING POST TENSIONING TENDONS .
MUCT LOCATION TOLERANCES WIFHIN THE PLANC OF THE PRIMARY Lo END OSKEW OF MATING SURFACE.  VARIATION FROM TRUL PERPEND | CULAR
AND SECONDARY CONTROL SURFACE MUST BE TOLERANCED TO MATCH BETWEEN PRIMARY CONTROL MATING SURFACE AND SECONDARY GOMTROL EZS
WITH SIMILAR DUGTES TN MAT ING MODULE ASSEMELY . MATENG SURFACE . T T
TOLERANCED 10 ASSURE THAT JOINT CLEARANCE STAYS W|THIN S
ACCERTABLE LIMITS.  CLOSE TOLERANGE FOR GLOBAL AL | GNMENT s
15 HANDLED BY I-’IEE (_)Z\SION IN SETTING (F CONTACT SURFAGE - .
CONTROL PLATES (M), T T
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