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FOREWORD 

This publication   was   prepared under   contract 

by the UNITED    STATES    JOINT   PUBLICATIONS   RE» 

SEARCH SERVICE, a federal    government    organi- 

zation   established    to    service the translation 

and research    needs    of    the    various government 

departments. 
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ERECTING 60-M32TER PRESTRESSED GOHÖRETE TRUSS 
. ONE UNIT BY JAGE  LIFTING METHOD 

IN 

-  COMMUNIST. CHINA 

[following Is the translation of an arti» - 
cle -writteK bjlt!ie ■Construction Technique" 
Research Division,  Institute of Building 

■.■Science,  Ministry of Building Construe«^ 
t Ion,' ■: In Simg»- clis es«: Oh le n« E he *   (En gin ee r« 
Ins .Co»struction), Peiplng, Ho.  5»  10 March 
I960» pages  1-5.] 

Eeeerrfclyv the Peiping Hö. 2 Construetion Company >. 
'cooperating with related organ iaatioB's In a certain em« 
gltieerlng project, succeeded is employing the one unit 
jack lifting method in ©Meeting a'roof sti^uötu^e of 60- 
ffieter .prastrussed concrete 'truss ». Valuable experiences 
.have heen'gained In this construction1. A brief discus- 
sion .of this  method is presented  in title following, 

.   The .elevated; structure of "this engineering- pro Jec 
. involves . a' span :of ■ 60 'aeters and 'depth of 64 meters? 
the elevation of the lower chord  of the trims  is  3.6*50 

;.nleters  froft the lower level«'  -At  the Joint of the''lower 
chords' there ie a 5»tcm ■multiple support "ör-atie ■ runway '. 
sad  coBveyiKg 'facilities   (Figure l}„    'The'truss  is an 
ora&ffiental tjpe of prestreeseel reinforced  concrete arch« 
'shape truss,  as  shown in Figure 2*    Spaaing of coltnarss    ; 
is 6.4 seters,    The roof is lo5 x 6a2.5 meter reinforced 

■foam earjoreW.ribbed panels»   .Ira order to  decrease the 
dead, load of the trass in jack lifting',' the upper chord 
:section is poured  in' two'separate'time's.' 

Th& center height of the truss  is ,6.5 meters» 
formed of 19 pieces of precast units«     The lower chord    . 
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section Is 28 
of*5-19Fi| ■ = 
There are aix 
r>0C concrete« 

slops 

r■■.:■::   . :■ 7_ «Q jj- ticcentimeters»comprising 3.0 Strands 
11?000 kg/cm? fcigtv-etrongth steel wires« 
trpea of preaast units,  all made of No. 

T-0' Is the woper chord of the aöwue s^ 
trpe chstrael section.  . T~2 ie  solid! triangular end wait. 
*:3~*-6 is a triargul&r unit oowtruoted wxth_ t        i«€0- 
nal ■members and. one lower chord member.    Eaeü .russ 
weighs about 66.72 tons« .-•' ;  .'-..  

:.      '   '. . 
'  ■    in designing,   consiaeration vas give?!  to the in- 

ota'llatlon method of the great  «P»"*™?      S^TPft;1" 
im are made of geminated column channel  section rein- 
forced concrete atruoture;  the  ole**aac; *^*!S $Ä

tP,, 
nine «a  is 70 centimeters   (Figure 3).    The wxdtu o.  tr„ 
St thiena« OB 60 centimeters,  so'there are b eemJmet. 
elearance between the truss and the column shaimaxe* 

Truss after y" 
installation 
Poured No'» 
1$0 concrete 

*$>$>    4«ufj 

Truss after installation • 
Four No,15>0 concrete ■   .'. 
(frcsi elevatioa 0.300 to l£,8; 

!/ 

.ksA 

Figure 3 Geminated Columns 

■J>. 



p 
n'»Phr« SAirvrtton of Installation Solution' . 

^P the dead wight of the truss "'is nsore than 60 
ions, and Its center of gravity Is higher than It a sup- 
ports, the conventional hang-lift erection method can» 

' Sot be need. Also, beoause the unity öf toa «bole traaa 
is obtained after prestressine the ten W«*-«^??™* 
steel wire strando In the lower chord» the filialr/AS 

4 higher« Ihsrefore, the truss s>ust be assembled so tue 
' ground level, the strands stretched, the roof panels 
and the' bracings all put Into place so as *° «£« a  . 
rigid and stable unit, Then, erect taa whole unit to 
ths designed'position bay hj bay» 

The wei'sbt of each unit is as follows; 

Trass dead weight (excluding 10n-+««e 
the concrete poured later)    2 x t>0 - 120 joue 

Hoofing 40 x 1.5 - 6C tons 

Bracing 4 lifting tools      ,—^ ^§§"^^8 

It is difficult to'us© the usual doublo hoisting. 
gear and the multiple hoisting gear to erect suofe a 
loffje span and euch a heavy structure? hence, the steel- 
etrat> Jaok lifting method is employed. In this J«^» 
8 itSel-strap oil pressure jack lifting machine 10 placed 
en the ton of each geialnatefi column, which are e.t tao 
SUP OOTOSM of the roof truss «nit. With thase steel 
BtraDB and laoks, the roof truss unit is raised to the 
deJlsSea PoSltioi. The oröer of the principal construe» 
tion steps are? 



Mttuw 

IT 1 E a r 
:   $t W 

Ö 
i   4J* fi^I 

C£ O ' 
-■A ■s« 

;■ a k 
Ö p 
8 .' XI ' 
£•! '!>» » 
4> U rt i 
P, öS Hi 

F JW ffi 
1    *J Ö -P 

«r> p< to i  w a c 
I  ^ <!> «Hi 
|   &4 

! 
"*""*    s 

'K5 

+■» 
«5 
14 ja 
Ö © 
ft.«*"?. 
Ps+» 
«3  «f 

■■ .JU 
töte 

%-f   A; 

' 8 T3 
P; a) 

I      *T"' H    ■ 
J3 rt 
c? sg • 
© +» 

05    •    . . 
i m c 

f" «H 
«Hi :   / I -^ ** i» J3 

|      fly«? © ■ '• 

1     *"^ 0 __J 

; t/" 

la © 

■«ft 0 <c 
si cs e> 

as ■   ® 

.;)N C5 +» 
f 4 tö ro 

*/\»m*—tf <>- Jim ttwn^ 

to Eil O 
H 4-' -H 
r-4   &. +% 
•rrj  O S6 

•tf 
«MMtrtiMMK.» 

ö 
\ ■ «i 

1   to O   " 
»  a» •H 
I  o fc +S 

« ■«J O 
1  «H tH #«* 
$   puH JU 
i «H +* 
1    «0 ft e 
J    01 P 

?3 o 
■fc o 

| £-» 

so 
p. 
SB .p 

■ OV 

■« o 
«H    • 
4» 

. C> 
rt 

- ■¥ h 
S3 > 
S3 o a 
r-j 
ft 

•   ß  - 

k 

5 



r JL. 

Ill« ' Lift in« Tin? s a -Unit ''"'.' 

Ehe steel strap oil pressure hois tins apparatus 
wade by tlie strpportlng ba&m». the lower" beaas, the tspp-^r 
beam, 

a»—Fi';ced Beam 

C-»Hoisting Baaa 
&-•-Jacks' 
e—Besä Suppert ■ 
f—S total Ca'bles 
g-«Coiicr9t© Ge?ainaT»edt 

columns 
h—Foandation 
i'—-PrecSiätt Large 

celling p&nels 
j—fclffl Spaa Ires-tressed 

Coacretö Truss 

'k«-5t©9l Straps 
I—Portal Fram© 
«"—Hoisting Beam 
h—J&eks 

■ o—'Fixed. Seam 
p»—Beeis Support 
q—Concrete Geminated 

columns 
r—Foundation 
a—-Steel Cables 

Figure 4 
Steel Strap Hoisting Apparatus 



Tb> four sets of steel strap hoisting equipment 
(not Including tho jae&s) use 12 tons of steal materials, 
''s*<3 the effective v/eight is 2.9 . tons. ' ■'. 

fh« Rteel' strap section is £80 x 60 mjlliaieters, ■ 
formen by'three pieces of 20 millimeter steel plates, 
Its length ia 2C meters, divided into five aec'tiona, eaen 
o^'vhlch 'is connected 'by a splice plate and a -bolt, and , 

■the steel plates; are joined together by countersunk 
■pi 'Tfif ? 

V '■■'"''.The' lack is flieh on the lower beam, and on either 
en! of the lovcr'beam is installed a guide;channel and 

.&  steel -channel, which regulate the up and down movement 
of the upper beam« '   ' 

The steel rod lever is fixad on the beam lor the : 

'dismounting and installing of the steel strap. 

Figure 5 ■ 
Steel strap oil pressure hoisting: apparatus 

Figure 6 

it eel s trat 
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ec12*1 ITWtrs.-p "frpe HoistiaF^Maohlrse 

Item 'Q.uatititv ' " ■ Properties Explain 

Weight lifted '. "      4- steel straps ^ 

Total weight of 
hoisting machine  4 steal straps •' 29t ■ 

300t jack        8 seta .'Moving distance 30^. 

Hl&h pressure . 
oil pimp 2  sets   '   : "  '4*5 kilowatt each 

S.tael  cable,21'f" 

Wrench. ' 4 sets ■ 1*-~1*5 ■&■* f* .„.' ■'**' 

Time for raising    -       , 
SO cm .. '      4 mirmtQs 

!u«q|til«l«IUn~ EOT* jl-.lWW-lSfelWlriWH'lt!*.'*'' 

The moving distance of a 300»ton oil pressure jae 
is 30 esntimaters« ''Owing to the consideration given'to ^ 
possible error In the structure of the concrete pillar, 
the truss and the steel strap, it is necessary to reserve 
E. T)art of this'moving-distance (10 centimeters) for ad- 
justment; thus» 20 centimeters are actually utilized. 
The diameter of the steel red is 95. milllr-ietev-s*    In  erde- 
wot to -weaken the'strength of the" steel strap cm accotiat 
of the holes era it, the distance 'between two holes ir> set 
to be twice that of the- effective moving distance of the 
'jack, that is, 40 centimeters. 

At the same, time's the di'starioe "between the upper 
an! lover holes on  the beam is set to' be three times 
that of the effective moTirig distance.* that Is» 60 centi-- 
Bieters. Accoräinglyhtha hole distance on the beam is 
just one  moving distance greater than the hole 'distance 
In the steel strap (20 centimeters)* BO in'tha lifting 
operations the hole on the beäs each time coincides with 
the hole on the steel strap. 

It must he oolnted out that the steel strap -and 
the roof truss unit are moving along the vertical center 
Una between the columns- and the horizontal, clearance of 
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ths latter is Terv  small   (about three centimeters,   steel 
strao 6 centimeter thick, width, of channel hole 9 oentl- 

'mhteira).    'Accordingly,  there must be a very careful in- 
pppotion of the possible errors of the various parts 
rod to control them as  far as possible»  such aa deviation* 
In the column vertical center line;.;in times length, pe- 
el t ion of the trusts assembly,  format lot» of the Btea.l. 
strap, height-of the Installation,,' and in-the total 
3en*t,b of the steel strati and the distance between holes, 

'■Aia'theee nmsf'be carefully Inspected, put in the record 
■and rectified as soon as mistakes are .discovered to pre» 
vent the catching of steel strap and the beam or* to avoio 

.'.collision between'the "truss and the columns;, tnus, ace A* 
6t-nta will be prevented..        . • 

'■In lifting the trass unit,  the errar in controliizv 
1«e»,  the difference of elevation along the'distance be- 
tween the columns,' cannot ho suor© than, 10 millimeter^ 
and aa''to  the difference.of elevation along the directior 
n? the■truss -sodü*  tha error cannot te aore therr 100 nil- 
Xlgetera,    A reading rauet be made of the mo?effi«nt at oac- 

.   3acl£4»$ a report is made bv: telephone- csimectioM so as 
• to ööTitrol the 'lifting spseäi whereby the rise of the 
'truss unit will be' steady,  Urns avoiding ftcscldents to 
the -various-members, .'■'. ,    ' ■-.. ■    ; .,,,■ 

.   1        '    Measures to  stabilise foe oolttianss   (1) between d 
e'olttnin«  (6»4 meters ia clistance)  erect an 3~m'eter-to.lgh. 
"*7.bric]r wa13;   (2) the tops of  the two  columns  should b? 
ti'-ö  together! by a tension tie  (#25}?   (3) at the heigh 
o-? 13.50 meters* on" each colynnr make a steel ring ana  a 

;  nteel cable;   (4)  add another steel o.ablo to  each column 
at the support1 baasj  aä ehawn in Figure 7* 

Figure 7 
'Support between the columns an5 the steel cables. 
1, Lower steel be&atj 2. support beam; 3* steel ring; 
4, tension'tie; 5* turn'buckle; 6. steel cables. 

Q 
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^ ■    For the stability of the- two columns, two methods 
ha^e bo*n ador>ted in assigning?- (l).st every 200 oenti- 
x*t»r>  interval, the coliuans are joined together by a 
l?xA-ÖylO°ö millimeter steel plat© .and bolts* Following 

the truss unit, dismount 
lower iron plate, to 

the top 

columns; (?) in order to 

iron plate 
guarantee the etabi« 

save the above 
the rise of 
and install the 

ment^oned'ata©!1 materials'and to strengthen the rigidity 
of'fie columns (during the operation time}, wb.cn uno 
second truss unit is to be about lifted, the p.ifttes cofl- 
rs^tinF the two columns should be' removed ana sub*touted 
by steel dowels and io the lifting process, iron rinß» 
Bboulfi be used (in actual construction whenthe rings 
e^e not aöded, the columns still have enotign smutty), 

After the trass unit has bear* lifted to a certain 
height, the steel dowels should be straightened ena No. 
20Cf concrete poured. ■    ,     ft» ■The lifting method and procedure !ngui>e ßj! 

First procedure—To begin with, put. the steel bolt 
into the *ft" hole on uppor beam, and peffiore t.ae steel bo 
^rom the *c" hole on the lower beam«, Start (ham operate 
or povrer operate) tho oil-pressure 
gradually rises 
hole on the stee1 

to 20 centimeters 
strap and the *d JL 

jack 3b that the Talv 
■At this time1, 'the 

* hole on tba lower•' 
the steel bolt beam coincide with one another, than put 

into the «d* hole to stabilize the truss unit» 

J n i-L JJJIJJL JJJ&J-L, rJULEi^si 

Ifflf 
IM 

m 
r 

JLl* 

Figure 8 The  construction procedure of strap type 
liquid hoistins apparatus«  x 

a—half hole on the upper steal beam; b—the bolt hole 
on the -irroer steel be a«; c—half hols on the lower stee 
beaa* d--the bolt hole on  the lowsr steel beaa; the st: 
boltl the bolt hole on the beam» the bolt hole on the 
strs-p* 

1.0 



r ä--tfce steel bolt put into the "a" hole, ready for lift 
ing: 6—lifting to a certain distance, the steel bolt 

inserted into the "c* hole; B~~remove the steel bolt is 
from *a* 'hole, the upper "beam loiters 
the steel bolt is Inserted into the 
'the' steel bolt from the 
second lifting. 

with 
»V,« 

«cl» hole, then 

Le jack; r— 
hols and remove 

proceed for the 

from the 
At the 

'.. ■ Second procsdüre—Remove the steel bolt 
upper bean, loosen the oil valve of the jack, 
saae time, start the valve of the. oil pump (300 ton oil 
pressure pump is a double action equipment/, rendering 
the upuar beam tö lower -with the valve, till b hole 
coincides with the hole or the steel strap again and In 
sert the steel bolt, preparing for the second lifting. 

Third procedure*- Remove the steel bolt from the 
lower beam, atart the oil pump, rendering the valve ris- 
'ins? to 20 centimeters« At this time, the hole on the 
steel -atrap coincides again with the 
lowar beam, and'Insert the steel bolt 
truss unit.  : 

c" hole'on the 
to stabilize the 

' ■ She above procedures are repeated in operation un- 
til the truss unit has risen to 4.0 meters, then use the 
lever hoisting equipment to remove a section of the etefc 

its 

strap. This ooeration is repeated until the truss unit 
has risen to a" point 5 centimeters above the designed ele- 
vation, the precast reinforced concrete bearing block la 
placed on the top of the column and then the truss unit 
is settled on lt0 

Before lifting, a careful Inspection must be Bade 
cf the functioning of the jacks, the position of the 

'■'steel stv»ap and the elevation of Ita topmost hole and 
bottom hole, and the position of the truss unit. If 
any defect is discovered, rectification xaust be made ■■> 
before lifting starts. At the same time, during the 
lifting process, attention must be given to the move- 
ments of the steel strap and the trass unit to see.whether 
there is any blocking on the way. Such measures will 
guarantee a steady and rapid ?ise of the truss unit. 

When the wind is blowing at the 3-4 grade velocity,. 
' the 3ifting operation should be-stopped. At either end of 
the truss unit, steps must be taken to prevent vioratlon. 
Eecause the hook of the truss unit and the lifting beam 
and steel stran are joined together (by steel bolts), 
the truss unit"will vibrate when the wind blows against 
It. Care must be taken to prevent the steel strap from . 
breaking.. 

11 



^ ■/ The installation elevation of the truss unit Is 
If. q© pAtA^f5s  BO the -truss unit swat make 84 lifting ^. 
EOVöB / Vno whole operation was doss by two  shifts öf     . 
w**<we, with 34 mein per shift.    The lifting of tha x^rsl 

■  truss unit was done by manual operation«    heom&e^t is 
vo^ars we?»e not skillful,  the. operation, was  complex 
jYiW dares   the average daily lifting was 3,30 »eters, 
and tfee greatest efficacy In one day was 4,4 meters. 

'   n*e wincloal reasons that affected the  spoed o- -xif-.ur<s 
"1   were? ^annal  ot>etation;  the 300-ton jack used was of^oo 
.    great a tonnage.'10 times greater than what was ^quired, 

In *»isin<r tb^ou^ the same 20 oeütlBtoter lifting aiatime* 
the' 300-ton jaofcs  as compared to a 10CK200 ton :,lack,^user 
several times greets? amounts of oil*    Accordingly j,  it 
r-eqt?ir«»ffl'Jaorft tise to complete one lifting distance» 
about* 24-^50 mimites, whereas a 200-ton Jacfc 'requires 

'only 12 mijmtes« ' 

A fable of 

r2ymaB Unit 
Iamber 

wnK.'uWJ 

Lifting 
Time 

1st unit 

2nd unit 

3rd unit 

4th unit- 

5th «nit 
ttftuKMS*' as*n.i«trti:»WJ«. 

72 hour's 

.26 hours 

23 tiours 

28 hours 

12.5 hours 

iffflp 

Truss Unit"Lifted 
from Grotina 

Ilüffiber of 
föÄSPS 

34 men 

; 1? mera 

17 »on 

17 me«' 

17 ffl'ea 

Explaaatiet 

■ Eand oper»av 

Power oil pu% 

Power1 oil .purr 

Power-, oll püffiü 

POWST oil p^trj 

Figure 9 

Lifting Completed 

.12 



r ■ To Increase the spseö öf lifting, save labor powe- 
and to reduce the workers' ptoysieal labor, in lifting tt 
fcöoonä units the repair- plant cooperated a,*oä put great :*;.; 
forta' In establishing two 4.5 kilowatt high-pressure oil 
pumDO, ' Since then only 4 minutes were required to ooa» 
plete or,e lifting distant« and 12,5—28 hours, were re« 
quired to complete the lifting of on© unit. Tue effi- 
ciency rate was ■ raised 1*5?"^*4»?6 times. Labor was re- 
duced from 34 men to 17, attaining a 50%  saving, 

..■:■."■ Whan hand operateä oil jhuaps are used.« if all 
the puaiDB are operated in the same direction, tbo slower 
the' motion 'the greater is ooliinm' -vibmtioru ^Accordingly, 
if the pumps -&ra operated In'opposite direction* aaä tha 
speed inoreased, the■columns beaorae relatively steady» 
After the pover operated oil puwpei were uaaä, the pro- 
&l«s of Vibrating; MIUUBS was solved« 

ISS   ■ ■ • 

:t 

: Figur© 10 
Coaorete'bearing black set'on tcp of a eoluioa 

In Installing the.first truss imit, the sr&eel 
. strar* equipment «seä a l&ce strap crane and its lever 
WAS extended to 29 »eters. ■ Aftervarä,  the crane was 

■frransfa'rpfrd to S3»« other place*    As .a result,-■ when the 
'f't*st tras? trait was -completed, the älöiaoxmtlKg and in- 
stalling of the steel strap'lifting equipment  (on top 
of the öoluwüa i» th» second truss'unit) were tone by     ■ 
the steal bar lever-'of the hoisting apparatus,*   .Pirat,-     ■ 

■uöfl the steal bar lever to dismount the tippe? -böäm,  ths 
two ' Jacks '-sad the lewe* beam,- then use another" fork-shape 
lever to fliamotmt the steel bar lever and the supporting 
beam«    In installing,   first»  set up the fork-shape lever 
cm the scaffolding at the column top.    With this lerer, 
the '-atrbpcrtlnf? bean' and the steal oar lever' a?e sat up.. 
Then» !>v the WBB of steel bai» laver,  the lower beam, 
jacks, upper "beesa ancl steel straps are  installed*    Sue* 
a prcosdu*?© cycle requires only 3-4- days   (one shift 
system). ■■'■- ■..   ■ 

13 



r ■  ■ " J~        '. "l 
fehile installing th.e_ hoisting equipment, a wooden 

lever is used to install the roof panels, .From the in- 
stalling of the hoisting equipment to the completion of 
lifting a truss unit» the operation requires only 5 days. 
If a lace strap .crane is used -to assist the installation 
of the hoiating eqüipniant~"'Cthe entire installation} and . 
the roof panels» -the .installation time Tor' a trass  unit' 
can be reduced to three days. 

.-      The roof panela of the two remaining truss -iirslts 
1 were later installed -by a tower crane, which was used : 

to install the living space'structure,,  ■ 

IV. Conclusion • "■■'■■ *    : 

The application of the lifting method to install- 
such a.great spars of concrete truss is not. only a stable 
and reliable method, but also a'combination of native 
and foreign methods and au excellent "'simple mechanized 
method that will give better results»  This method has 
opened a new technical path for the '-future installation 
of great span structures find at the same time has promot- 
ed the utilization and .expansion of-great'spart structures 
in protection,» 

1* The merits' of the lifting methods 
(a) The lifting 'power' is greater than the exist- 

ing heistins equipment»  The structure is simple. Any 
construction unit can make'it. ' 

.(b) It' ;eoKsuH)es very little steel material, 
needs little electric power and little labor power and. 
does- not require skilled hoisting workers« .Any carpenter 
and frame worker, - after one unit operation, can operate 
it easily« 

(e) Every part of the structure in the truss 
■unit can be assembled ora the -ground; painting and white 
washing are also dose on the .ground. A  great part of , 
the work that is supposed to be done *at heights is now 
done on the ground«, l.t guarantees the structure*s rigi- 
dity, quality» working safety and rapid installation* 

2. After the eleetrie power high pressure oil 
puQip was■ substituted for manual operation, ..the method 
manifested superior quality« ...But, frora the analysis of 
the time used, in lifting, it shows that there still is- . 
a potentiality to be developed. The actual lifting time- 
is only 7 hours» while the rest of the .time is consumed 
in dismounting steel straps (dismounting one' section 
after every 4 Bieters), changing steel cables (elevation 
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r 13.5 meters}' and other;- activities : to prevent'-accidents', 
the ßöR-pröütictive time occupies  a great prdpörtiotii.    Ae    ' 
■cording to the experiences gained  from this  construction: 
if the''qual±ty' of'the steel strap installation can be; 
raised and. the 13*5 meter elsYation steel cable et ab ills 
tiori methöü'can be'improved,  the lifting time can be re-   : 
äüced. by one-third. ■'       ■'-•   '   . 

-Tue application of the 300»ton ell preBsure jaqk. : 

.though the valve returns to its original position hy'%ht 
oil pressure  (suitable for jacli ■lifting'},'■■can attain a 
lifting'.distance of only 30 centimeters. . !?he  jack it- 
self is'.not accurately made and has a greiat dead load. r "•';': 
so' it is 'not an Ideal Jack for. lifting purpose»'    If a, 
100-^-150 ton special jack is used, "the" lifting" distance 
'nay reach 40., '80, or even 120 centimeters*    Ami hj.using 
the presöiit eteel straps,  the lifting speed can' he reau.ee"' 

'.   '"''3, According to hbservatiGBss of this ■'lifting opera» 
'fcisja, .-the" speed ef~lifting tho truss unit' by hä»ö'.opera«" ■ 
tiomie one" centimeter per mlrrat©/ and hyöleetric' power 
ell fitittp-operation Is s©Ten centimeters per itimite«,    : 
.■   ■■. "      fhoiigh there' Is'ä 3~*>6 certiiae-ter error between th* 

■total'length of the hoe*, OR the 'two' eh«5s of the trass &M 
the sjssrt on .the' top of'the' column,' the top of the  colüam,-' 
i/hiöh is a free end,   can he fed justed etotorüaticäily to the 
gradual rising'of the trass to raeet practical' ciestaricls» "■" 
.It srast he pointed out that theseetirsiey öf'Installing 
the elevation for the 11 ftirg "beams is vary importants 
because the accurate elevation has 'an isrportasit hearing: 
on the'problem of whether the  four jacks  oar operate at   . 
ths BBMG Bpoed, simu.ll&aeonBlj ana whether the hteel'hc-lt 
oart he inserted'■ simultaneously. :'.If the elevation is  in- 
{accurately installed,   it will affect the simultaneous      ■ 
rising and simultaneous  insertionV which will ■Dring abotr. 

.■'delays,   .      ■'" .■■'-.■ 
:%4s'fhe ä. laset er of the.hole on the steal strap Lr 

1Ö6'millimeters,  while the diameter of the steal holt isr 
:'95 millimeters» -The contact area ami the numerical valv;, 
of the ■.calculation have a great difference!   ^he'pressm 
orj the hole wall, is too '..concent rated t datfiagihg' the .-■edge t 
of every hole« '■'According to'experiences g&lrieä'ih this'' 

: eons traction,  the tsaasur-eiasnt "for ths making of the steel 
'strap's'must'he strengthened»  welding contacts anast be 
che.öged,   the ■■column top eletratibn'j  the elevation of the ' :: ' 
assembled truss'- 'and other related measurements srast' be   '. 
carefally iiispect€^d and  rectified«     The holes on thö 
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' steel strap could be changed itrto an oblong shape simlla. 
to the round shape of the at^el bolt to facilitate in- 
sertion« It is not advisable to reduce the diameter of 
the steel bolt as a method to adjust the various errors. 
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