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Post-Tensioning System using Strand
% o

Strand is manufactured from

7 individual cold-drawn wires, & outer

Strand is normally packaged o
in calwrap coils that typically 0©
weigh up to 3.2 tons.

wires helically wound arcund one

%o center wire (king wire). The mechanical
properties of the strand as well as it's
corrosion protection are most important

% to DSI. Strand coatings do not affect So
the anchorage's capacity or efficiency.
For improved corrosion protection we
X offer systems using polyethylene (PE) o)
° or poiypropyiene (PF) ducts. ©
See page 6.
% So
& \ S
Epoxy Coated Strand
% 00
0% construction joint So
D = drain v Qo
% ° So
= vent . .
K3 (@ = grout injection °° F\ f ‘ S
=
© - cooni N
0% So
© e = stressing anchorage ©
9 = post-grouting injection
o o
oo 00
% So
% 0@
° Y 598 AT 4 g0y ¥ °
oo v 00
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Corrugated Duct
%
Corrugated metal ducts ars the most
economical means to create a void for
the tensile elements. These
o% thin-walled galvanized corrugated
28ga/0.38 mm - 24ga/0.61 mm shast
metal ducts also provide a secondary
° corrosion protection with excellent
%o bond behavior between tendon grout
and concrete. Primary corrosion
protection is providsd by the alkalinity
o of the grout and concrete,
(oY <
%
Dimensions of Corrugated Metal Duct (Standard Sizes)
o% tendon type tendon type sheathing
0.5" 0.6" 1.D. 0.D.
in/mm in/mm
o 5807 6805 2/50 2.15/54.6
®o 5909 6807 2.375/80 2.6/66
5912 BBO9 3.12/80 3.31/84
£915 6812 3.52/90 3.7/54
(oY 5820 8815 3.83/23 3.82/97
5927 6819 4/100 4.19/106.3
§937 6827 4.6M117 4.78/121.4
o G837 5.26/134 5.45/138.4
%o
The tendon type number (e.g. 5904, 5307) is composed as follows: the first digit (5 or 6)
identihies the nominal strand diameter in tenths of an inch, 1.e. 0.5" or 0.6", the last two digits
&) (..07) refarance the number of used strands (= 7 strands). The second digit
%o Is an Internal coda.
%o tendon type tendon type min. support
0.5" 0.g" center distances
distances up to
infrmm ft'm
%o 5804 BB04 3.80/88 5.81/1.8
§805 6805 4.25/108 5.91/1.8
£907 6805 4.61/117 5.011.8
OOO 5809 BEOT 4.61/117 RA911.8
5912 6809 4.61/117 5.911.8
5415 BB12 567144 H911.8
5920 6815 6.368/162 5911.8
®e £Q27 6819 6.73/171 5.911.8
5832 6822 7.09/180 5911.8
£937 6827 7.80/198 5.011.8
O% - 6837 9.25/235 5.211.8
OOO ro 08" (2mm) minimurn wall thickness
(¢}
o
© Various
diameters
available
s
\ Ribs
2
o
Duct Material: High Density Polyethylene or Polypropylene
o
%o Flastic duct is available in a flat oval
section for transverse tendons in
deck slabs or similar applcation
%
Figure 2.5 - Corrugated Plastic Duct
s
%
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Dimensions of Round Corrugated
PE/PP Duct (Standard Size)
S
tendon type tendon type sheathing wall thickness
1.D. 0.D.
o% 0.5" 0.6" in/mm in/mm in/mm
5907 B80S 2.32/59 2.874/73 .079/2
5909 6807 2.32/59 2.874/73 .079/2
OOO 5912 6809 2.99/76 3.58/91 1/2.54
5915 6812 3.31/84 3.95/100 1/2.54
5920 6815 3.93/100 4.53/115 1/2.54
o° 5927 6819 3.93/100 4.53/115 1/2.54
© 5937 6827 4.55/115 5.36/136 .14/3.56
6837 5.12/130 5.96/151 .14/3.56
%
Flat PE/PP Duct
%
s
o
o2
© type tendon type A B a b wall thickness
0.6" (in/mm) ({in/mm) (in/mm) (in/mm) (in/mm}
o flat duct B304 3.55/90.2 1.55/39.5 31580 1.14/29 .079/2
%o
s
o
%
%
s
° Y¢ 698 A 1Y 594,3*1

Thick-walled polyethylens / polypro
lene (PPEX3) plastic ducts provide
long-term secondary corrosion
protection especially in aggressive
environments such as waste water
treatment plants, acid tanks or silos

DYWIDAG-Systems International of
polyethylene/polypropylene (PPEX3
ducts in straight lengths up to 80 fe
for all sizes, Standard shinping lang

is 40 feet. Longer lengths in coils ar
availakble for all sizes except 130 mr

%e

%e
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Multiplane Anchorage MA

The two-part multiplane anchorage is
primarily used for longitudinal tendons
in beams and bridges.

The wedge plate and compact conical
anchor body with three load transfer
planes introduces the prestressing
force gradually into the concrete
member.

The separation of anchor body and
wedge plate makes it possible to insert
the strand after casting the concrete.
The wedge plate self-centers on the System 100 System 100
anchor body providing accurate instal-

. 0 stressing dead end anck g coupling ultimate load
lation as well as trouble-free stressing. anchorage ible not - [kips/kN]
The anchorage is also suitable for from to
cryogenic application (LNG-tanks). v v v v 287/1,302  2,168/9,644

The six bolt hole pattern in the anchor ~ Pecket former for each anchorage system on request

body is designed to accept a
permanent plastic cap. Multiple grout
ports allow for post grout inspection.

Plate Anchorage SD

The single unit plate anchorage is
designed for slab structures as well as
transverse tendons in bridges. Small
edge and center distances allow for an
economical anchorage layout in tight
situations.

stressing dead end anchorag pling ultimate load
anchorage accessible not accessible [kips/kN]
v v v N/A 234.4/1,042.7

pocket former for each anchorage system on request

Bond Head Anchorage ZF/ZR

Primarily used with prefabricated ten- ZF
dons, it is also possible to fabricate this
anchorage on site. The strand wires are
plastically deformed to ensure safe load
transfer up to ultimate capacity in the
area of the bond head. Anchorage
performance has been proven in static
as well as in dynamic applications.
Depending on the boundary conditions

either a two-dimensional or a three- ;‘:;?rrge dead end T N umm[iti;slfkw] 0.5 umm[iti:;?kﬁ (06

dimensional bond head anchorage from to from

pattern is available. = - v - 41.3/184 1,115/4,961 58.6/261 1,582/7,037
YE oS AT \Y ‘5094;"
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%o

|

o Loop Anchorage HV

< Often used in large plate-shaped
structures, walls, piers or LNG tanks.
The 180° loop should be positioned in

P the center of the tendon to minimize
movement of the strand within the loop
during simultaneous two-end stressing.

%

%

%

%o

%
Flat Anchorage FA

o
The 3-0.6" and 4-0.6" Flat Anchorage
provides strands in one plane with a

% trumpet to deviate the strands into an

oval duct. The Flat Anchorage is
designed to be installed in thin

2 members such as transverse
post-tensioning of bridge decks and
prestressed flat slabs.

o

%

o

%

%

%
Flat Anchorage System 100

%
The two part multiplane anchorage is
designhed primarily for bridge transverse

0% post-tensioning. The System 100
meets the Florida Department Of
Transportation specifications regarding

% corrosion protection.

%

%

%

%

%

1§
i

i

stressing dead end anchorage

anchorage accessible not accessible
- - v

stressing dead end anchorage

anchorage accessible not accessible
v v v

pocket former for each anchorage system on request

coupling

coupling

ultimate load
[kips/kN]
from

82/372

ultimate load
[Kips/kN]
from

175/782

1.169/5.301

234/1043
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o Coupler M/ME (Floating Anchorage Block) S
&% Cylindrical structures (water tanks, M ME S

digestor tanks, large pipes or dome
shells) that require circumferential post-
Lo tensioning are the principal applications f = o,
© for the floating coupler M/ME. The ©
tendon anchorage consists of an
anchorage block with wedge holes on °
Co both sides to accept bare or greased °®
and sheathed strands. The strands
o overlap within the block. The ring- o
0o i i 00
1end|?n b :etrye:.‘;ompgct .and :?quweg iz stresslng dead end anchorage coupllng ultimate load
Sl posnel. alfosag Is periome anchorage  accessible not accessible [Kips/kN]

o using conventional jacks and a curved from to o
%o jack nose. v v - - 62/279 738/3,348 0©
pocket former for each anchorage system on request

M anchorage available in 2, 4, 6, 8 and 12-0.6 Versions
0o 00
Coupler P
O% 0©
P Coupler consists of a multiplane
% anchorage body, a standard wedge So
plate and a coupler ring that accepts
the continuing strands with swaged
A anchorages instead of wedges. o
The Coupler P is available in 5, 9, 12,
o 15, 19 and 27-0.6 versions. o
L T P
& e S
fixed floating ultimate load
o2 coupler coupler [Kips/KkN] %
© from to ©
v = 293/1303 1113/4953
% So
Coupler D
CrA So
The D Coupler is used to lengthen
% unstressed tendons in segmental o
bridge construction. The coupler
consists of two spring-loaded wedges
% that connect two strands individually. So
(¢] [¢)
%o fixed floating ultimate load 0
coupler coupler [kips/kN]
from
2 - v 58.6/261 &
% o
% o
% So
CrA So
& S
Y8 698 A1 10 GoyA Y
o% Y tﬁ? -4 é)o
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& Available Anchorage Types
2 Tendon Type 59... (0.5" system)
59... 01 02 03 04 05 06
o Anchorage Type
%o Multiplane Anchorage MA
Plate Anchorage SD L]
° Bond Head Anchorage ZF/ZR ® ® ® ® ®
ce Loop Anchorage HY e o @ o @
Coupler D @
ooO Other size tendons on request
Plate Anchor SD and Flat Anchor FA use 0.5" Jumbo Wedge
%
%o
& Tendon Type 68... (0.6" system)
)
68... o1 02 03 04 05 06
Anchorage Type
Ooo Multiplane Anchorage MA ]
Plate Anchorage SD [ ]
Mono Anchorage EV L ]
o
%o Bond Head Anchorage ZF/ZR o ® ® ® ®
Loop Anchorage HV [ ] L] [ ] L] L]
o Flat Anchorage FA [ [ ]
©e Coupler M and ME (Floating Anchorage) [ ] [ ] L]
Coupler P ®
° Coupler D [ ]
%e
Other size tendons on raquest
o
%
e
%
o
%
s
%
o
%
s
%
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L Installation o‘
(ery 00
e P e iy ———
X DYWIDAG-Systems International o, AR - J — ' o
© utilizes two different methods to insert - e
strands into ducts. The installation
° method depends on the access %
e conditions of the structure and the °
job site.
& S
% o
5 Uncoiling Cages IS
Method 1: Pushing
O% 00
Pushing strands into the duct on the
PN job site is very economical and can be S
done either before or after casting the
concrete. The pushing equipment can
% be installed remotely and a flexible pipe So
connected to the insertion point. DSI
strand pushers provide relatively high
0% speeds of up to 25 ft/s (8 m/s) and So
require minimal operating personnel.
These advantages make pushing the
% preferred method for strand installation. So
Strand Pusher
O% 0©
Method 2: Pulling
O% 00
To install strands while pulling them into
0% the duct can be very efficient in special So
structures, for example where the loop
anchorage is used. In most cases the
% entire bundle of strands is pulled So
through the duct using a winch with a
steel cable.
% So
% So
% o
Pre-Assembled Tendons
% So
The prefabrication of tendons either in
. the shop or in the field can be very o
%o economical when the tendons are short e®
and the location of the job site is close.
o Special uncoilers and hydraulic o
%o winches are usually required to properly 0©
install the tendons in the structure.
% o
% So
O% 0©
o% YE oS A Y ‘5094;" é)o
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Stressing

DYWIDAG has developed a series of
jacks and hydraulic pumps in order to
efficiently and economically stress its
tendons. Versatility is provided by
changing devices that make one unit
adaptable for many different tendon
sizes. DYWIDAG jacks have capacities
&2 ranging from 56/250 kips/kN up to

°© 2,191/9,750 kips/kN.

DYWIDAG jacks are highly sophisti-
cated, but still easy to operate. They
employ inner tube bundles with auto-
matic gripping devices that guide the
strand safely through the inside of the
jack. This feature makes it possible to

highest degree of reliahility. Minimal
wedge seating losses can be achieved
with the power seating option. Power
seating hydraulically seats the wedges
with a predetermined load, individually
and simultaneously, rather than relying
simply on friction seating. DYWIDAG
jacks also make it possible to
overstress and release a tendon to
compensate for friction losses and
maximize the stress level over the
tendon length.

Every jack has a pressure relief valve
% that safely limits hydraulic pressure to

operation a gauge potrt is provided
0% directly on the jack.

Stressed tendons can be safely

CrA destressed by employing special
wedges and a special jack
configuration. Hydraulic pumps are
o0 generally equipped with a convenient
remote control device. Further
information concerning the equipment
A is provided aon page 19 to 21.

control the stressing operation with the

prevent overlcad. To verify the stressing

Jack HoZ 4,000

Y¢ 58S 4 VA Soyad ¥

Tensa 4,800

Hvdraulic pump
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Grouting

Mixing and pumping equipment

Venting operation

Y¢ 58S 4\ $oyad ¥

The durability of post-tensioned con-
struction depends mainly on the suc-
cess of the grouting operation.

The hardened cement grout provides
bond between concrete and
prestressed steel as well as primary
long-term corrosion protection for the
prestressing steel.

DYWIDAG has developed grouting
methods based on thixotropic and
highly plasticized grout and utilizes
durable grouting equipment. Advanced
methods such as pressure grouting,
post-grouting and vacuum grouting are
all results of many years of
development.

Grouting is always done from a low-
point of the tendon. This can be one of
the anchorages where a grout cap with
grout hose is the port for the grout or
along the tendon utilizing an intermedi-
ate grout saddle. All grouting compo-
nents are threaded for easy, fast and
positive connection.

o
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PE 55

jacks
Pumps
BES5
PE4000/PE55
R11.2

» Technical Data

Pumps

PES5
PE4000
Ri11.2

1) At operating pressure
2) At 10,000 psi, 115 Volt
3) At 460 Volt

PE 4000

R11.2 -11.2/210
0.6 HoZ HoZ HoZ HoZ Tensa Tensa
mono 950 1,700 3,000 4,000 6,800 8,600
Tensa Tensa
3,000/260 4,800
® o
[ ] [ ] [ ]
[ [ ]
T | o ; "
;v-L 5 3
Gl .
o e = Width W
[ H
s ﬁ
| ©
g ! -
b oS N L
- — -—

PE 4000 R11.2

operating capacity eff. weight dimensions dimensions amp draw
pressure V/min oil amount LxWxH LxWxH

psifMPa Gpm/Lpm G/L Ibs/kg in mm

10,000/69 3.4 2/7.57 65/29.4 11.5/9.5/18.25 292/241/464 252
10,000/69 1.951/7.37 20/75.7 492/223 25/24/36.5 635/610/927 179
7,970/55 5.9/22.4 44.9/170 1,590/720 78.75/31.5/51.2 2.,000/800/1,300 469
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Pushing Equipment
[©)
o
802 . e
mm |
] — N N ~ %
| \ | \ L | )|
'. I | | === .'
o e || L | L || e S
¢ ; S S { . { y )
mm 4 [_t :]—_1‘ g —— et L ]_]_{ L ’....EI 4 00
=l / \ ~ ‘\. ——
f \ | ||
I'I || || |I o
; /L_J L _ ____," g1 ‘-\.‘___ ,/ = 0©
P Y,
ESGB-1 o0
type Pushing pushing weight dimensions hydraulic Amp
force speed LxWxH pumps draw 0©
kips ft/s Ibs in -
kN m/s kg mm
ESG 8 -1 0.88 20 309 55/13.8/20 ZP 57 44 So
39 6.1 140 1,400/350/510
o
So
Grouting Equipment
(mixing and pumping) So
I
: oo
< [®
o
72-1/2" 1L e
il 56
So
: . | N
- 104" =
CG600 Colloidal So
grouting equipment max capacity weight dimensions °
injection LxWxH 0©
pressure
psi gpm pounds in
MPa I/h kg mm So
CGB00 Colloidal
y 250 20 1,100 90 x 37 x 63
- with Moyno pumps
1.7 4542 500 2286 % 940 x 1600 Ooo
- with Piston Pump 1,000 20 1,725 90 x 37 x 63
{15005 6.9 4542 784 2286 x 940 x 1600 o
00
o
So
o
Y 698 A Y oy ¥ °
v 0©®
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A » Technical Data So
Anchorage Size 5-0.6" or 7-0.6" or 9-0.6" or 12-0.6" or 15-0.6" or 19-0.6" or 27-0.6" or 37-0.6"

7-0.5" 9-0.5" 12-0.5" 15-0.5" 20-0.5" 27-0.5" 37-0.5"

o o)

%o Min. 0®
Block-out Dia. A T\179 81203 9\ 229 10\ 254 11\ 279 12\ 305 13-1/2\. 343 16 \ 407

o Transition Length 12-3/8\314 13-7/16\341  15-3/4\ 400 20\ 508 22-5/B\575 25-3/16\640 27-5/6\702 351690 o

%o Anchor Dia. B 5-15/M16\ 150 6-11/16\170  7-1/2\ 190 8-5/8 \ 220 9-7/8 \ 250 11\ 280 12-3/8\ 315 14-1/8 \ 360 0©
D 3-9/16\ 90 3-7/6\ 98 4-746\ 113 5-1/16\128 5-13/i6\ 148 8&-3/8\ 162 7-1/2\ 190 8-1/2\ 220

. H 3-9/16\90 3-15/16\100 4-15/16\125 7-1/16\180 7-7/8\ 200 B-5/8\220 9-7/16\240 12-1/2\ 320 o

%o Wedge Plate C 5-1/8\ 130 5-1/8 \ 130 51/2\140 6-5/16\160 7-1/16\180 7-7/8\200 9-7/161240 10-2/3\ 270 0®
= 2\ 50 1-9/16\40  1-1116\43 1-11/16\43 2\ 50 2-3/16\55 2-15M16\75 3-1/2\ 80
Trumpet L1 8-7/8\225 9-1/2\241 10-13/16\275 12-7/8\327 14-3/4\375 16-1/2\419 18-1/8\460 22-1/2\ 600

o o

%e Rebar Spiral® Size #4\15M #4\15M #4\15M #5\15M #5\15M #5\15M #6\20M #7\22M 0®

Grade 60 KSI\ 60 KSI\ 60 KSI\ 60 KSI\ 60 KSI\ 60 KSI\ 60 KSI\ 60 KSI\

400 MPa 400 MPa 400 MPa 400 MPa 400 MPa 400 MPa 400 MPa 400 MPa 400 MPa
%e Pitch 1-7/8\ 50 1-7/8\ 50 1-7/8\ 50 2-1/4\ 55 1-7/8\ 50 1-7/8\ 50 2-1/4\ 55 2-3/8\ 60 0©

J 10\ 255 10-1/2\ 265 10-5/8\270 141355 14-3/4 \ 365 15\ 380 16-5/8 \ 420 18\ 460

oD 7-3/4\190 94230 9-1/2\240 11-1/4\285 12-1/2\ 315 14-1/2\365 17\ 430 22\ 560
o% Duct ID 2\ 50 2-3/8 \ 80 3\75 3-3/8\85 3-3/4\ 95 44100 4-1/2\ 115 5-1/8\ 130 00

Duct Goupler L2 8200 8200 8200 8200 8\200 81200 81200 12\ 300

Grout

o% Requirements gal/ft\I/m 0.12\1.5 017\ 2.1 0.2843.46 0.3544.39 0.4445.48 0.4745.80 05847.25 0.7218.90 é)o
% So
CrA So
% o
% So
% So
CrA So
% o
% So
% So
CrA So
% o
% o
% So
CrA So
% o
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Figure 1.18 — Post-Tensioning in Cantilever Piers. Figure 1.16 - Post-Tensioning in Hammerhesad Plers.

UT\

Figure 1.20 — Precast I-Piers Figure 1.17 - Post-Tensioning in Straddle Bents.

Permanent PT Tendons
Anchored on Face

Figure 1.22 — Temporary PT Bars for Segment Erection
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