b

OHMNEUMBETN - PRI IRNESHPRIR S ST Ihik

#£7— 23

N A
2R R R A
BUREAU OF COMMODITY INSPECTION & QUARANTINE
MINISTRY OF ECONOMIC-AFFAIRS

£ KRELE
TEST REPORT
%3 & E'EJJKE& N 3 ELRMBERE ¢ # 2 8: 0654

Applicant: i il . Application No. Ik
T - KEFan: 66- 0654

Sampler: ’;-’__t . Report No.. .. =~~~
PP A Lo b Mos ;o

Name of Artielb:_é"__ F&S_TRA‘ED(CL27O) Classification No. -
E48am: ¥ A g ¥ # 8 M: 66 ¥ 2 A & =
Date Received: 66 i 22 Date Issued:

# Lt n B (Items) = 4 b 3 (Result)

NO.1-27 NO.1-31 NO.l-41 NO.1-43

3 (mm) 4.38 4.38 4.37 4,37
BRE  (mm) 4,22 4,26 k.25 4.25 |
' 4,26 4.25 4,26 k.25

4,24 k.26 4,26 4,24

Lk, 24 k.25 4,26 L, ok

4,26 k.25 4,2k 4,26

4,25 4,25 4,25 4,26
FERE (g/mm?) 20,910 20,890 20,760 20,590
MAWE (kg) - 20,700 20,600 20,600 20,600
R " gkg) 18,600 18,850 18,750 18,700
BRE (%) 7.2 7.0 7.7 7.0
. AR S AR

Please 'note; The contents of this report are.for reference only but not for
advértising publicity, sales premotion. or other commercial purposes.
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(Lozd-Elongation Diagram) Lk {—'2-7
|3 7)Y
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#® {Load) ]
Y '8
Nbls |
10 2505 2500
r
9 3500 1,800 /&50.{) Ka
8 320 150 o
.'/
R
7 2800 1,400
/J'
6 2400 1,200 /
/
5 2000 1,000
4 1600 82 /
! N
/ - ﬁ(Heat Nqi.)g B
3 1200 6 A £ I
/ (Coil No.)
Py | &
// (Dia.) (m!n:)
fra ik
2 800 400 / . o M0 r,(f;ezﬁ)) 20700
/ $IIME (kgimmey
"/ ; f'"rc:ss:a(s:i’qn;h);
/ BR(kgfmmsy |
: , ield Stress)
1 40, 200 J oo orices
¥ Eloagatisg®) | @2, 72
000 R=Ring: 209/0
© 01 02 03 04 05 08 02 0803 YO0 IT TIZI T3
——{#fXZ3 (Elongation) %)
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2 -4 AKALZEZEERE
AELEZ TH M D K LE RS R B A MR 6 5B i B8 fd kB LRk
LR EKRKBATEREZ L ~ k REEGRHE B O RERGREE - K
REMES TS BXHLUBHIRER/E ) ENFREABENERGHMBEZS
%ABRAITLL c KT HRB B AR RAKECGAR MM BEHKR > RWAE
794k JBIS i@ &< B H M\ & -
2-5 BEHEZREZRE
A B SEBMBERE AL Z R
REFRREAEZBFERRNERM o RORMERE A2 —fE  WAF
Rz MELEH AR B2 R XA ETEME 2 S EAN W%

L
W IVES R ——

T PC 31t 2 mm) B L/
330 50 | 40 | S0
i i | sl & 150
250 3% | 26 | eg TIOC
200 27 | 22 | a9
150 8| 15|33 w4 Il
100 0| 8|18 :

E BEFV .13 17&] A% ﬁ%ilgn)m)
ZR2 0+13= | 103 Om Z A ﬂiﬁﬁ\ﬁ

B 7 — 47 BESD Gk 6 500 B B 2 B 45

ZMRERRIEL » Rl fE SEE s m o M ZMREABER B
WL B S — E AR 7 — 47 WA SERA L RERERG RRETE > RE
HETFEN > RAEREZETREFNABEZTHHRBN RSB - 11HE
7 —4THR AR ST 2 WA S L — [ > B MK A R EIEE 0 K/
cm? kS » T 44 B ME /7 $K 48 #50 Kg/cm? 5 100 Kg /cm? B #4 30 8% 5 LA B 60 B AC
EREzEME - ¥ ] - [ RFETBERRERZ [ - [MARREZ 0 R A2 2
I 8 8 o

B. #~k>~rRE ZES |

MHG (2 — 1@ DAl B on XA MMGKZERRS » RELHEETH
HERFEBREBBRA £ k> T REZHUBEAEE ) HH 0. R AV ZHBE
BEHI 7 — 487 R o BT M r B2 M BBRY (KELr BAKSBE) B 28

~ 234 ~




BEYEARE RNESAERBERIH ARB R RS L TSN
R LIEEJATEE s REESE -

IR R I e
Hom 2 ¥l | &K Elg & &[5 2 ’@_
Hot 2 4|5 X R B|E2 ) ¥ AR & &

A\

s

’
“

AL aL AL

f7—48 #> k> >rRE 28
Rt R SMEEEL TREI=k/# r-EBEESEK I LEs
AR CREAERRURELEME » Sl REBERZBRIE-
MRKkER HERE LLREN ZMEK BHERL kK ERERAME (wobb-
ole effect ) » AREBRBAREFERAKRBER ZHERR-( @7 —49@) ) Fr3lE» W
REZER (7 —490) ) AIEREEFE > AR k=0 BERSBE&H®

7 —=9 E&RMNEZHE
Mz EAFEE Rk MR EMOUEREREEE  KRSRALER » ERA—
M4 F—H#B A —TEH#E ( workmanship ) ¥ T k/p =2 REH %8
M R BERTE - "
Pk

e B 2 M 3 9 O IE o2 M R R B > TR AR M 2 5 G T IR R o2 8 AR A L
¥ ( apparent friction coefficient ) » Ll # R/RLI BB K IEZ ¢ fiE & AT & 5l S

C. MFH KAk 2EE

YR — i (BRI —HESE A ) ~ A — 16 TR T 2 M — R 2 T 3 2 5 T 78
RERBIA R £ RZ VLR AR W HEF M 7 — 507 R o HE K
BRS¢ > k > r REo ZRREHT 8 > K5 — BROMEE 2 e (Rl e > Kk (7R T g
SE&—B o MEAE RS AZER > ook BRI 2 2 08 Bk » 106 T 40 I IE 7 3%
RS+ R MR B R BCEE R BR T T MRS SRUBCHR I ) e 4 0 R
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B &M EA L 2R

TR G ARAY

p FA

AL —

7 — 52

B shae — R o 51 Ag FEHIE.Z BB E RS S—EH - DR EEEER
AR ERE 7 — SLFR 0150z~ s > TIEBEERA > EREFBA
BT AR S S Epfl 2 BB » HOREHEE -5 3 — 0 W 7 — 5277 R 0 LUBR BB E A ke
—REARTANCSA AN BN R ReEEREFER BURAE RO
KEHBNEE BHNEEBRRABL L2 BATHE o

D BERHABRBNENZRE

ZLURAHREZ
REXNRZETR

A=k/p=0.0133

Er = 2 X 10° Kg/cm?

r =0.04
R AT INZ RN R
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F7— 24

m 0.2 0.4
Om 310 Kg/cm? . 332 Kg/cm?
Ay 100 Kg /cm? 103 mm

BEFIMFEARMECET?7 —53) ¥&r=0.2

RE=0.4 F@2ZEEIFBARB > AEHKA - B

q

=06

Arx03 "Q4

MEZEMRABBRELEER  RELEXAEER L 3%

=02

ANBRE > LABRr=0.2> BERE=0.4 E

.

AHMBEERE = 0.3 » MRALTUSHBABY |

i

ABE=0 > FHxZ=0.6 - T3 én;'oo
MR EedE REIE 88 LR RBER » 1% %00 IR WER i

4k
£

AABEZ on B A2 LB R — AR 6 bt — BB

ERDREAEEMRZNE B REX BT @7 — 53

50

—

AL

i
100 I8

Hh Z Wk

EERE— MR R 7 E - M EMARARET B ZRABER 2= 0.3 o

HABEMEME A BB > B SROBEIREAM oo A8 AIH Az FRE

/ =03
310

T —

i 7 — 54 & 7 — 55

ﬁmﬁmzxwmﬁmw(wAe=®&mi§),ammﬁ%mmv—mm%ﬁ
EofliZ BMILTEFT BB > MER2=0.2 » E»=2.0X10° Kg/cm? B A Z = 100mm

» (HE B 1.90X10° Kg/cm? & A/ = 100 X 2.0 . 105.2 mm > H il e =0.2

1.9

ZAKTRRM AL =105.2 2% BIRFRE £ ¥EE R FTRUETHEE=1.90X10°Kg

/em? ZEM FETHE=2.1>2.05>1.95S&8 A MEIEEBE -
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ML A 7 —53% 7 — S54SR AT BN 7 —55 2 BB BN » NE 7 — 55K
B 8 2 fE R E ol 5 T BR A b AR O 8 R — W > LRt R 7 — 52 PTak
2 2w o

E. NI FAMEZHE

EHBRAKFARREEEHAY AR HiEd DAUXESEZ
Fik o RGN » £ REEME LEd x BEZ b FRIAETEE

W ETRYEHEERRKRE  ERERBE > EURBRITBZFHNRE
MEGRIME: 2L > DIEE A AR 2 2 on & A2 2B DB BE > B LUt
EHEAESEZ TR > BLUE %3 % 2E/S LB » Lo FRZEEBRSHEDE
YRE 2 MG BT 1F AR o
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ol 087y _ _ : = Al _J/@J%igﬁ@
A—7 casm

uecL)

fc -
5 0353
B 8'355]
| cL e : = N
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- .| 015
- § il

@ 7 — 56 MHEOEILRZRE

EERZBHR FELREEE  REZEERFRER 1 E AR e BEZ2BBHIEE
BX FREAENEEREAAE—PHAGISRABZEEBA B RN 7 ME > K
DEETHREcEELEH pEZ2EBELETRR  DIGFER R EE » HFEXRR
B ATEBRRAND - BREREH» RELFEMBREZETHE -

2 —6 AILEZREERCHH

(1) 96 % 6w 5%
&1 C dtM No.6
(2) Ffl 3T 3
HEZABRZERBERE
EENREZEARB = 0.35
2=10.01
..k = 0.0035
S50 A1 B R Es = 1.92X10° Kg/cm?
Ex'=1.92/1.03 =1.86X10° Kg/cm?
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HEMI A AMASBERNEKT7 — 25 -

#®7-—25
Iz 0.25 0.4
O 566 606
Ay 143.1 149.2
Ay 147.4 153.7

W ERBEREa(566 » 143.1) > b(606 » 149.2) ~ c( 566 » 147.4 ) ~ d (
606 » 153.7) HJUM > % ab BEX ¥R cd BEERBHETEIELE > 50
on =606 Kg/cm? = 0.8f. R M7 6K _EFRE AR ( L2 50 A B 8k 2 M
ABEH H 606 Kg/cm? )o
(3) AT & #% &
afFBENERMEE 0n=100Kg/cm? » WM REH ELIER -
b.oa ME 20082 A ¢ = 26me
c. B 0n=2300 ~ 400 » 500 ZHHB ZA, & -
difi b7l o X A2 ZHRBAB~CDEE o
eHfEA B C D2FBEMH LW ZERBES » MHOE = 25 mm 25
mmiE on =100 Z A2 o
FRED FITBEEBORM OF B cd X RF & o
g FRZEER0.=620° A2 =155 1=0.36 » A 0. E#H 606 Kg/cm?
s FTATA I IE R R 0 = 606 Kg/cm? o
hfllF #KE 0n =606 MR ZF' B (0.=590 » A/ =151 ) » KL 0=
590 BT I B> ME OF'SE ab 2% Ber =0.230
) B Ay _
wEEGRD BHER RS RER ARETHREABIFERBFEEL &
HELXHMERAEL BESKBARBAN L BANZEBELXESEK &
TABHEERRHE » HRUHETHEBRELRAHARE P s i D 4 3 50 1
e EH MARE—PHREMNBHZEH IR EZBTERAR(HEREST
RO LIZEE - B ZENZRERE ZTERABRZRE s EEFRZBEZAR
TIRMEBAEFMZN B WEREBEBETBEHE -
OHABKBEHEKR I 7V AP A bay 7 )— b EKERTEE
@QBABRRIMHK TPCHDO T VALV vy 7L REHKT
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EEELEREESRB A EEAM2 L TREBST=0.40K7 =0.25 o
BEERB AR . R RBREDRESBER > BUBAE > 0.4 BOFARSE
MR EERRAYE 0n=606Kg/cm?=0.8 f, S L2 HACE( LER
R FOR R R A BRI A BTN TREAR ) » R B 1 R R I LI
1R % M B (TR I AR ) LA KEZEREENBRR  ANS
(90% L) B REBREA

e 3 e s 2 B B A e B 2 B S R R OB AR SR AR B T R
WEE > MILIEE LR WBE » AR R R R 2R 70 B TR A o

3. il L

3—1 Hi ‘i A “\i
£ 5 2 B LA 55 I 95 00 10 T S ML B ; ; i

B ERARRENEREEEITRAARK -
BRR B MU Z 7% R O AT R » &

7 — 58 &1L BRABLGE A s

HZR+E150cmX30cm » f/E 1.5mm Z8HéR 150 . 8
WK BREAEEAREEE RASSHDE %\L%{ f
£ 150cm X 20 cm & 150 cm X 10 cm # o Hf 82K g EEws

REFHEB 2T 547 8% e A MR 28

BB RS TRUBMER  BES&KZA

EHBME7 —59FRa ~a ~a" SZAMER | w0 . m s

B PR FEE (7 —60) :

(8) T8 37 5 53+ 7 4K B R 5 4 U G0 8 B 6 %5 R 5
£ 4t AH i o

(b)7F [ 35 43 » BRI 37 1 2 LA A0 b 5 =K R
o IR S —E (FERS) FELZ
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il 7 —61 B ZOHEK BB
BREXEERSEAR

Ca MARTZIEREH o

b 4% 1 7% EE 1 1E FERY £ 45 TR B IR o

MUk ( Form tie ) 754k ffs T MR & 2% ?

d AL ARETFERRETRE -

TR AT R A O T R S o AR A L G R T
B BHEREENGRES 2B 7R B SR % f T 3 TSR
Plokse @5 RS T o MPLBRT IEMERO RS B A1 » B o 7R 56 BHHE 7T  G SMR 0 AR T
WAL BB - AEEE RS A TEBERZCRRAE - mRRAKS > BER
e ARG CHET AR MUUHBTGR  Fot s S TeEm
— K EBRBRBEENERAELES -

3—2 W

RS TR 2 5 M6 3 » #4000 46 T 7 » 40 05 b 2 o6 T 09 LA S MRz on T
RAEFF

S0 175 2 6 5 S S0 40 DR VR 008 - 2 8 T R £ 522 3 b R R T 2 O SRR (2
Bk W2 07 06 P BORL R AR C 416 ) USSR Y » BT SE B NS 56 8+ 3 T 56
£ B8 LR NER M o M BEIERE BN O > LU R KTE (spark) TIHAREE R
M o

BRERARSSS 2 REF REER - B R R 6 R W 56 e SR 5
+ M B E B 8 BB (spacer ) M@ 7 —62 o
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7—62 MWBHHE ( spacer )
3—3 EFEEKEE
A6 (B3 B hn 6l B D
MZE THZ S mLEE LIS FTAZET YR G THMATER 2L
B R IE MRy P B X 7 UM AL S, » N5 i ( segment ) BiVEZEEMT ¢
@ REE5 ik i B T (SREE) iRz E AT
[ » IF FE M Y6 v 8 2 7K IR G B B2 B 2 LLAR % T A0 (1 7 10 40 i 990 B4R C I 7

—63) o

_FORM_
g /9@ BOLT

g " CONI
EQBM_[ K //’ NE JOINT

| e T R ~
{4 N \mesean / \SOSEAM

FEN vy e/

7 — 63
(b) 1 B VA7 22 8 [ Gl » RORK S Z L (B ROR B ) 5 M6 B AT R 2 HE S L T
 HASHAEEARAARBAZEADKREXEACEE » B REF R
AT i B O A B Pl OEE R Z LB W B S Z B IR R
ATEN iz REAESUBNUAR i) EEERARREXREMAR (
AREXR) R=AR ( ARETERSE) B iiiE THRARY » HHEGHEER
AERE R R A S R MRV REHF KWK 1 ARIAHED
@A (70mm ¢ ) Z2EF  KBEAOREEFERTREER (W1 AR) BR
HBEZE T AARY BEEZEBEMERDT :
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ORKMBMEE ; B=ARKG mmp EER1 AR 70mmg EFEE > HE
BEABSmm EEAAETZRBMARBRIRA 70 mmg ZEEAF 5 ~10
cms 364 M ( Vinyl Tape) #3380 3k LU B IRHE » % 565 46 — 3K ( o
65 mmZ —¥i ) B A HE B E ( 2 T ) Z#EE (coupler) » 75—
Wi ( 70 mm ) $ A URgh 4k B 2 #EE ( cone joint ) WLAMBHEARKRK » A
BPMIMEEFUSER BEHLTSHWEAMBER  HABETREERAMNT
M AEBKE -

RKBARMHE ; B o65mm UARRZEFT 2 WMENERERE ( AR UK
BETHEFTCH ) BBAFREZENHERZIEIL » HF—wmEARFZMER
MERELE ZEEE  YUEBHAE  RERHRNRERTHEMNEN
# % ( stell pipe for Guide ) » R WAL WBEET > LHEER -

7 —64 EEWRE (HFAMNEE)
W ARG ROR e I EX B DA A R B R ( wobbling ) DIRE(E MESE K - BR
REMZMEABMEHERN > ERRMERLADRTER WE7 -65TRBARS
Be— R o TR MBI K B2 oy O R 3 OHE > o0 A5 XX o R B B ME RS AR o 3 56 A O Y5 SR

[j 42 )
10 ! ]
i ; %TDEER BOND_ WIRE (REBAR
e ! fa © P SPOT WELDING
r—*ﬁ/'l eYele A L
Q PARE M AT 41\ ’
_ it | \caBLE HOLDER . FORM
SURFACE OF FORM 1 o b
FOR SLAB A !
"1 For weB | |

7 — 65 EBERR

B2 BA LR BEENARZEE  RIERBE » & TR W 5

FPLTEINE e 108 R F T BV EEL at T8 v-1 1K
ERSEABE Z R o R IE MG (R AR R B A

AP RBME (wobbling effect) Z KIEEE » RAREBHRELBREZ ER » EHK
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TR AR (SHEERARER) BRBRAEREBKETSAEE FTLl ¢ @k
(B4 5 A » RIAME 2k WL/ kRS2 el 0.334 HkH
HEBEZEE > B8k =0.00283 fJ 41 HH R
I, i PO 0 R R I O R RO VR ST R SRR ED S DU B 0 R B — AR A
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(1) 20175 98 15 T % ph RS B8 2 i 8D 78 A & o
QHRREH—AREL BEBA THARINEETAN HEHIA TR
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MEZHIE > SRR GRS SHEGEYT  REE . B0 0EX . REK
BMRARE  SRETHERELTFOHEMGEE BEEEH X BEREZK-
B. I 15 4 I2
(1) (G PR B S 25 ~ M ~ EESH I E L » UM A A MS
s WHEMEREBBREMNG » SARREEE KT
DAfE & Bl 2 ( i 7 —66 ) o
(2) P. C. 40 ¥ 2 TE vk 0 i M6 1F W /o B0k > DUBH Ik 6 TR D B 48
il 5 B ) 7R B G M A 1 O g - TE O ( 0 7 —67 ) o
(3) TEL $i T 5 7 ML 5 7K IR T ch 1) » ‘B 0 85 AR B 4 — J& L o 58 B
WA R <
@WTHMERHYEBEE  EREAHEE 7mm ¢ #H— N
B 11 B %€ o M7 — 66
(5) T o B S AR o AR A JES B R O A5 - oL T B E o
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BER22mm ¢ » RRFARHBHAER 5cm ZEHL > WUFRE2"9PVCEZT
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HREEPVCEARFTHERE ZCERL (W7 —70) HFRABZARERZ2ZER
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8 1E -
wEE ERE TABEHKR - FEXIABEIT 4N - 4REGh EATHBE

MY NHFEXERERESNWEN EAEARZER > BRRUWE7 —715% > &

PVC PIPE

W7 —71 HMEEZEABY B 7—72 WBEARABR—/EHLH

T 48 2 R VR - 2 B TR S 7N B R AR T S 2 PR (B R T 2R O T R 2 B
BE R 2R BREEREE 2R (d) AE20cm L% REABEE

BERFARE SENEER MAP VCEZTHMEAE  LENBE
FRER BRRUAY ) REBBERP V CEAME J36 mm i H— /M UG X
R (MERT —72) » HEEESME, AET - EN  ERABRALR
REF > A8 MR FAE - !
iﬁﬁﬁ - —

BE7-—4MBETHRBAZEBEQN) BE7—-—58F > 2% s ARARREQ)
3—5 EERL‘ZEE
BEL 2ETFEXERSET ZEXEQBER -

P
(1)— i Z &% %L &R 80M > MI3ER 2 X80 e N T
= 160M° » #(— H — KR BE TR \E &’@\}r /[

(2) 88 P R A EE AR ~ BRI ~ IR Z K52 =55 » <
SRS EREHNABEER F—BHEE - 1% € - B8 TE KT
(3) 15 — 543 8 T O 5 4 6 8 T o 0 0 oA 7 — 73




RETFEZTE 2R EBEBRBRKZRONE o
WEREAKEREZHEFER > BRERLFRR2EZREBZERE L EHEE (c-
hute) B0t » ZEREBRA RERZBA A RL2ETEEH AN ELE o

CONC. PIPE / ]
! CONC. PIPE
CHUTE —

—

44 [ ® T

7 —74 BELZBRE

G)Fe i THE (AKX ) ZHE» BB L 2B M mE R K &% 2B H (
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4) JBIS, Dr. Inomata Z Bf#

- Ubservation On Deflection

1..0use of discrepancy between calculated elastic deflection and

The discripancy will result from the development of concrete creep during
the construction period.
the neasured deflection curve showed some irregularity in the wrofile,
howsver thie corrected defiection curve showed very smooth profile, when
the irregularity due to the error in placing formworks is eliminated.
The deflection increased in several days at each section. This increase

" could be thought to be the result of development of creep.
The develorment of creep depends upon humidity of enviroment, conciete
mix, quality of aggregate, quantity of cement and water used in one cubi-
cﬁeter concrete and ratio of ‘concrete volume to surface area of structure.
liowever, the final vaiue of creep deformation can be estimated within
practically required range of accuracy. Because of too complicated phe~
nomenon of concrete creep, it is very difficult to predict the develop-
ment of creep which occurs during a given speficif time.
As stated above, the creep phenomenon of concrete is too complicate to be
dealt with any simple mathematics. It is common to neglect the develop-
ment of creep during cantilever construction period, and consider the ef-
fect of creep on the assumption that the.concrete creep will begin only
after the completion of the cantilever. If the construction period is not
too long and the final value of concrete creep is not too great, the above
assumption could be applied to cantilever construction work with rather
small diserepancy between the calculated elastic deflection and the meas-
ured one. However, rather rapid development of creep could be expected

even in a short time, if the final value of creep could be greater than
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the usual value,

For this Lridge, only elastic deflection was calculated at each construc-
tion stage, weccording to a common practice. It is.only natural that the
zeasured Jaflection deviated from the calculated elastic deflection with
<iriz. Tlere zre no worris on the structural safety of the bridge.

2.Courtermasuwre for other piers

Thé-creep deflection during the cantilever construction period could be

estimated by multiplying a certain coefficient to the calculated elastic'
deflection., This coefficient can be estimated using the results obtained
on the completed cantilever. In applying this method to the other canti-

lever to be constructed, necessary modification should be taken in determ-

ing the coefficient. Above all, the effect of construction period, humi
ity and concrete mix to the development of creep should be properly tak

into account.

—-""'_-- b
Dr., Eng. Shunji Inomata
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2 TO BT TAKEI FOR CCRRICTICN OF THE

"t CUTOTHAT CALCUTATED_DATA_AND ACTUAL

D VALUZ CF AT

IR5_TFCD YUANSHAN BRIDGE

Cer%ectinn relatine to the south bound lane

The south bnund lane of .Iier C has been completed, therefore it is better te
lzave it 20 now, excrpt contirning the nmeasurement of deflection of the
cantilever 221 at every ton davs. Trom this measurement, the rrobable deflectio
cculd be estimated at the time of connection between two cantilevers. If this
probable deflection btecomes too larre, the recerved tendons will be insgfted_

_-into the ducts and be tensioncd temporally to regulpte the deflection.

Correction relating to the north bound lane

On the assumption that the defloction behaviour in the north bound lane will
oe the same as in the south bound lane, the following correction could be
carried out. The differences found from the south bound lane could be added
at cach ecction of the north bound lane, but in order to prevent any abrupt
chenge in the profile of the pirder, this correction should be carried out
gracdually, as shown in the attached figure, over the remaining four segments.
Correction relaiing to other Tiers

The crecp cdeflection durins the construction period, observed on the south
tound lane of Fier C, could be estirated by multiplying a certain coeficient
to the cclculated elantic deformation. The calculation resultu';how that a
factor of 0.4-0.3 seenms to ?e rcconable in the case of the south bound lane

of Pier C. As for other Piers, this value could to be too large, because the

construction reried will be reduceﬂ-for the vther Tiers and the humidity
becor~s hirher dvring winter time. Theze two factors will certainly reduce

the creep deflection for the other Piers. Therefore a ¢torrection 2act$r of
0.3-0.2 s2ns to be arpropriate for the time being. lowever, this figure
should be properly adjusted connidering the discrepancy between the ealcula.ed

and mcasured deflections in the process of construction.
>

¥

Recommended By . ;}
/‘1_! o | .f"’_f.' ) 1‘@;
g o by 2
7 A N L —

Dr. S. Inomata

Sept. 25, 1976
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#* 7 — 34 Deflection due to concrete own weight PIER-C West-side
SECTION :
CASE R Q B o) N M L K J I H G F E D C B
1 429.2|400.6 | 354.9 | 309.5| 264.9| 222.0|181.5 | 144.3| 111.0| 81.9| 57.2| 37.1| 21.5| 10.3 3.3 0.2 0
2 340.2(318.7 | 284.5| 250.2| 216.1| 182.8|150,8 | 117.0| 93.8| 69.7 49.0 | 32.0( 18.6| 9.0 2.9 0 0
3 266.9)252.21226.6 | 200.8|174,9| 149.4|124.,5| 94,0| 78.9| 59.0| 41.7| 27.5| 16.1| 7.8 2.5 0 0
4 204.8|195.8|176.9|157.8|138.6| 119.6|100.8| 75.6| 65.1| 49.2| 35.0| 23.3| 13.7| 6.7 p 0 0
5 153.1(148.3[134.7 | 120.8]106.9| 93.2| 79.4| 58.9 _52.5 42,1 28.8| 19.4| 11.5| 5.6 1;9 0 0
R_Q =
2 —F case
p
‘\E CASE 2
0 E
1 c
T} § [cAsED 7 — 94
N E
l\% CcAsE4
R Q P (] N M g
,\% casES




# 7 — 35 Deflection due to prestressing PIER-C west-side

SECTION
R Q P 0] N M K : | I H G F E D C
CASE
1 446 415 366 |317 |270 225 184 146 113 83.3| 58.4| 38.0| 22.1| 10.5 3.4 1.9
2 383.9(358.3|317.7|276.6|236.7 [ 198,0| 162.5|129.2(100,2| 73.7| 51.4| 33.1| 18.9 8.5 2.3 1.4
3 309.1)289.6 | 258.7(227.21195.7 | 164.7| 135.9| 108.4| 84.2| 61.7| 42.7| 27.0| 14.8 6.0 0.9 0.8
4 239.81225.5(202.9(179.5/|156.2 | 132.4|110.0| 88.0| 68.5| 49.9| 34.1| 21.0| 10.8 3.5 0 0
5 176.6 |166.7 | 151.1|134.8(118.5 | 101.4| 85.0| 68.2| 53.2| 38.4| 25.7| 15.1| 6.8 1.0 0 0
R Q ;
= - F cAsE |
5o qm -
P C
= = -
— f s
0
—_\, CASE 3 | 7 — 95
T T § ———-—"__é
=aem. SR C cases
"—-—-——_._,_____'r
@ P o N M




7% 7 — 36 Deflection due to wagon weight P I ER- C west-side

SECTION
R P 0] N M L K J I H G F E D
CASE Q
1] 95.2| 86.9| 73.8| 61.5| 50.0 39.9| 31.0| 23.4| 17.2| 12.1 8.1 5.0 2.8 1.3] 0.4
2 86.9| 79.7| 68.1| 57.1| 46.7 | 37.4( 29.2| 22.1| 16.3| 11.5 7.7 4.8 2.7} 1.3 0.4
3 73.8| 68.1| 59.0| 50.0| 41.4| 33.4| 26.2| 20.1| 14.8| 10.5 7.1 4.4 2D 1.2 0.4
4 64.0| 57.0| 50.0| 42.9| 36.0| 29.3| 23.2| 17.9| 13.3 9.5 6.5 4.1 2.3 1.1 0.4
5 50.2 | 46.7| 41.3| 36.0| 30.7| 25.4| 20.3| 15.8| 11.9 8.6 5.8 3.7 2.1 1.0 0
R 5
L casE |
_—_-_‘_-_-_-_‘_-_‘—I—-_‘_-\-'
w 2
— 4
a3 __.___________________ CASE 2
L] T o E
50 — [ s 7 — 96
T T N‘v E
50 l—\: CASE 4
Ra P o N wm¥. 3
50— £ CASE 5
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F 7 — 37 Pier C Deferred deflection during construction

(=]
- [ =]
2 § §|(§ |8 § 85§ % 5
Q ot S .3l = O | w2 i e ~ | ® 05 East_ = '8 e
5 V8| 884|888 ga|lxe|al@lalo a w9
E‘D = (I L R OW| @ Y| ouwd>w|2Ho vy O e
o Nl g S |To — S| = W || dow |[SD2F West I
|83 |B5F (8558|8858 (858|585 | 25% | West side | D2V | East side 2Cg &
(szﬂ. QAUeo|lADAa(ADTBRB|IHFT | OO | MTDT s Change m o o
0 0.7 15 34 15
w Q 400.6 | -415.0 86.9 29.1 20.4 | Q 17 17| 20.4
43.5| ( 20days ) ( 5days)|( 20 days) ( 5 days)
354.9 0.4 u 33.8 29.0 38.9
() P 284.5 | -317.7 68.1 70.1 28.0 | P 16 1.15,]c18] B83i6
|319.7| (12days) -1(14 days)|(12 days) ( 14 days)
250,2 0.4 21.1 21.1 28.9
@ 0 200.8 | -227.0 50.0 48.5 1194 +1 O 15 1.37 | 15| 23.3
225.5 (12days ) (12 days)|(12 days) (12 days)
174.9 0.3 12.8 9.0 15.3
@ N 138.6 | -156.2 36.0 36.6 11.0 | N 14 1.19 | 14| 13.2
156.8 (12days) (17 days)|(12 days) (17 days)
119.6 0.3 10.9 7.8 13.8
@ M 93.2 | -101.4 25.4 30.4 : 9.1 | M 13 1.27 | 13| 10.9
106.4 (12days) (15 days)|(12 days) (15 days)
last 3 1.0 1.9 |Average
first El-__iiﬁm_;@ L 12
average (11 days) (11 days)| 1.2
. 0]
il 4.8 6.4
; :5‘, ' ® W7 — 97 K ” ) 11 X N
s = & 14_days 14 days
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Pier C North Camber Adjustment
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PIER C NORTH
ESTIMATED DEFERRED DEFLECTION DURING SEGMENTAL CONSTRUCTION
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¥r. C.X. Shih, Director

Northnern District Kead Office, TAFCB
Sth Floor, 1 Tun-Hwa S. Road

Taipei, Taiwan

Subject: Yuan Shan Bridge, Project 12

Dear Mr. Shih:

This is to confirm the findings of the meeting with the
contractor (CEC & FKX), TAFCB, and T.Y. Lin held in your
office on September 25, 1976. The conclusions are:

1. Tke discrepancy in camber curves were due to the
reason that F.X.K. did not include the creep effect
in the calculated camber curves during construction.
T.Y. Lin recommended that the creep effect must be
included in the camber curve during construction.
The creep ratio of the built cantilever of pier C

should be used now. This ratio should be reviewed
and revised as necessary when construction work
carries on.

2. Remove the wagon on pier C as soon as possible to
reduce deflections of the built cantilever.

3. Strece of the reserve cables may be necessary for the
cantilevers of pier C, but the operation can be
exercised later with further observations of the
deflection curves.
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T.Y. Lin recommended that discre
: ommen an of 2
cantilever tips should be aimed gt.cy kg

5« F.K.K, ihould propose methods to correct the camber
curves for the gtner cantilevers under construction
and should submit the same for review. 5

Mr. C.X. Shih
Sept, 27, 1976

Pase 2

A coov of F.K.X.'s proposal had been submitted for re-
view on Sept. 26, 1976. Refering to the above we have
the following comments:

1. Measurement of deflections for the south bound lane
of pier C should be read not only at the cantilever
end but at a few intermediate points also. If the
deflections of the cantilever ends of pier C become
tooc large to be corrected by the reserved cables,
the connecting ends from pier D and pier B may be
built at lower level in order to make the connec-
tion. Therefore, continue measurement of the
constructed cantilever at pier C is necessary.

2. Agdree.

3. We feel the higher coefficients of 0.4 - 0.3 should
be used for the next cantilever constructions.
This coefficient should be reviewed after the next
cantilever has been built up to % or 2/3 of its
length and adjust again if necessary.

We visited the construction site at the afternoon of
Sept. 24, 1976, and find the work to be satisfactory.

If you have any further questions, please do not hesi-
tate to contact us.
Best regards,

T. Y. LIN INTERNATIONAL

XKam LoO
Vice President

cc: T.Y. Lin, Taiwan, Inc.
Mr. Ernest Loh

KL/ys
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11 91.6 - 6.6 3.9 88.9
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KEAR B ZHEREBRZBEEN7 — 127 IR BAITHE » ERHFE
Mo BEERY BRZIHER:

@016 K% 019 EMAEEKLZ24%EN38% 45cm BLF LIAR W » 4 A i LUE £ o
(b)¢ 22 & —RIEE -

G)ENEE; EPo AP BB TFERTHRIRFWM I K& LAWK » &
PoRAIGER MG ETTFLURE . EROANEEERAE ~ ILHEESASRE
BEL AEEES(HHEE) ATHERRLIRMGIEZHEEHE > BBHO
B2 — o o GEARTE T Ak 2400 T &% 0 A RE20~302R » MK

~ 310 ~




MERBZRES FTLUITRERGET - CEEFRTERL -

gﬂgﬁﬂtﬁli

x | Vs
H ]
L] :
7 — 128
5—3 EBEL
| If///@’i m ”
M7 — 129

(DEMRLEE : AL HESS 350 Kg/ cm?
QBWEMWEF (M7 —129 )

@ % 16 55 4 B 22 o

@Q—BERIEEB —KRT -

(3) 7R 00 340 97 4 0 O o 67 2 R o B TE O W0 L B ALY o

6. REMERFE

ABRERBIEHTREZ B> FBBRZUBEELTE « P ENE -~ LK
RS SR FILE AU R EERSRE S A A2 08 > E T+
ZEXBBBERUTATIRZEBRED - ABZFTURAMERS @0/ T 2wk
BABRIIREERKZ— AHERFZVBRAREZERS  CRREREEE
RELEHES 282 - B RBERZSARHECEE FABRE  SRE2
FREGARN > ORI LEEERER T AAAS BE2ARZ TS » MK
IFEBDRERE LAEAKR TN  ABHRBEESEN2.5 AR 2 &M
EERTZEERME > THREETHZBREEN3.5AR » FR DM A % H
ZWH3d o HNBRZ BEESCRBRCHRERT > B b AHR T B HE R
RAZMA> MIFHEEESE0AR » B8R — 8 T /F 5 2 i T 5o W 2 % g
BH o

REMREFIRE > HAERBEE LR T2 MR RN 6T R E
B LR T :




(1) BE 450 6 T 9 5 2 2 0+ L R 7 > LGB TR 53 299 R DU B
A3l o
QEIFEEZIFEMABRAZERE  HEN I =HRMAZE6~7 i LUE
7 Hrh P H 22 P o
3V 3 i TAEFIREBY » db %2 B8 Booh (L b B 10 B 3% G R B — % ok 760 B R B3 o
WEHZTBREE BETFEFEEEs B8 BBHES ML REAFTRRS
BE A SR 05 R B % R A GRS B R 2 o
G MM ARBERERER
OBERSLELYBREEREEFHRE -
MR R ERNG » R DERIRFTE  LEERELBTHEREREEDHE
OTEZBBELEREM ( 10:00 ~ 5:00 ) 42 3% 5/ R By ffi ¢
OBETEHEAFEWES  BRBXHAG FERNBE IR EMSHE
» B HT WA A B o
ATBZ RBESFEE ARERFELRAE SERANSHELRS ZHHA
KR XA S MBI WREY s CEEEEY - REH - LRE/BZEDA
B REWZERES - BERGRE > FEEHEEHS S THHEE (5968
BE)ABIRE  BEREMBASE > TBARRY 2 CBEREX -
X7 -LEREHFHERY
M7 — 130 RA# B HEEBE
B 7 — 131 54 i i TR B E MR EHE 2 — 4l




~ ¢l ~

® 7 -

42 T E # B H B

8% ¥ = % )
BEEH| £ %X A 2B BRRBYEHE | M 2
e £ B L K& T A ) 1t
641226 EORBAERI AR s EURER - o | HEEEA B E
Z I ff E| Q@ |TEBFE- THEEH B H(ABHIE) B
%65 1.20 AT o BABRETAR -
H65.2.7 EWMASR T FERAE
OB - @ |7 BRAAE TE p
65 2.24. EAE-
B65.2.25 BRE3.5 AR AHE
| mOA R =g (A L | ERTEES ARG A ,
| % b WBTRAE » BTEHFSH
Z653.12 RELRE4.52REE.
ELENERE BN BB P KA SR T FE %S B :
£653.27. | i & BERNTEME -
B 65.6.13. = BHEISAR TE -
Zesers LAB=MEI| @ |Gxa;
E65.7. 9. RSB RE > LGSR
Mgt kA ¥ KRB A TR » B p
%65.7.21 - E3.6 MU LEZA B -
H672 (A B K | o K o
26583 | 1 = '
Hes84 |t M B < ﬁi® " i
=65.8.15. | ¥ of:
B6522 | BAS=MEL M (O~ |SXIFEBBE (OB S) EMEEhTHE ”
6102 | B+—HBIF 2| O ETHRANETREE _ ,
B65.225 | HABSSHELAL (O~ EAE (FEAEH) # g ORTEENEL %
F65.4.24. | 1 T TFEEEMTE - & (E) .
£165.6.2% B4 ¥ EOE(FREAZE)# | @BxETE D
g o e @'é THEELRTE o » LU SR 15
%65 8. 3. S PRELHE o
H65.8.4. | LABLES+ i |G~ ERE(FEAZE)# .
s I @ TEELEMTE -

Z65.9.20.




A
=W
7

; "
¥ ’%iﬂi)

/
#

- /r!siﬁv
(#H8
/4
.I

E&*T&ﬂ ijz:ra
28

/.
/ .

A3 R

2

B N
ITELEIR ~. _

n.
=

e
S e
% K
i
e
5] o
= )
oE | -
&=

~ 314~

AHREEBIE

@7 — 130




=> ALEN

BN
B EXAKY
[ Ax¥ s

> II\

BEKRIEM: 65.4.2 — 4 .2&

113 11415

T

X };_ ey

fafde |7 |G (9 [O]11]12

w.».y

2

ﬂﬂ’: ‘J, m o

S - ST 3 3 S TR ) R G

30 98

@ 7 — 131



7. ANHLZHE
ABBUBREABRARBEFELIMB L BRFEY » BREUBRABZE » &

AAAGERRABNUENE AACEETESN - FRALZRBEBVIBTIAEL

fi

(1) FAP 35 88 3 T8 A% A A FL — R B4 S8 5E ( SFMIAZE R T ) 0 It AFLE AR
AR A AR R LR T A2 AL SR R
ZH o

QBRABEZIAIL ; REBERRRHRREMKEZSMANBERKERESRE
A —F > EHEERESRE  HEEmXHEEH 5 cm A.CJ& > A bl 41 48
SR > BN E A BEIR TR o HH 0 75 FO B 46 o TA N M e TR RS 0 SRR
ARABEAZH BRABERHHBLERNERERK -

T —r—~ T 1 - T
™ ! ' 3

i

_—' o _._:

|
3 e, |7 R
1 =TEC I | fﬁﬂ/%ﬁ?f L

1 '
i i |

I A ki s

¥ L ¥ T

EaAd
] 7 — 132
CEBZEAL E—HRRBEEBAIL > AUA—FAERBEIBETLERE > @7
— 133 o
=G
. ol d L
KEBEAL e
M 7 — 133 7 — 134

WRBRERBABEALLG S ERME T L AEE > M7 — 134 o
ElUE B A

BEXASEHBLEEALRECERILG - HBEHAWE LA 0 HGHRBER)

P BEAREM ERARFEBEBRA HEREZARRV R  BEARAH

BT aRMXAIREBTREZIFALE  RARRGEGRIT ZHES  Zo0
~ 316 ~




MT HESEERETEHR-

1. FRKERESEH (admixture ) 26 A

REXSHSERERE CTERXREMBERANUERERE I ZEN  BRLZF
WaERREE, EREB I REMBEZHZE - AR TEKBE (55T HRXK spec-
ial provision)/N84f i TYPE [l KBEIFT/E 2 R 58 KR ( RHAEK RRHAHEH >
HEREAEREZBKA) » REBFHELFEW ( calcium chloride ) Z F 55 B A
R RBEMREM ) - REALENKELAKTYPENl KBz A E X G4 E
¥FEAKR(TYPE] ) » RENBER DI RAE 2 RBE L EFR2AEE ZRAA
cHMURBBELZFWAEEREN » @EHZES M CIHESFE8M (accelerator )
 BERS FRASBRAN (FEREXE-E-HR) » HAZREARLFELH - &R
MEEARRGBHATMRBRAE  REMH ZE&E (Cl, chlorides) HER1 % (
EEOUT ANEEAGSE 2 FEM » B0 T ERFENEE ( 260 Kg/
cm? ) ZREHMITS~6 K P BT HEEGE-

REBERLZEWRE CERABHEILUFLTE » WRTFI#E K :

(1) fa 7R 42 18 ZK VB A B T (R SEE IR + 2 ISR BE 0 (D e A KR BEHE P & M KB A F]
RATERUNREBEKE (TYPE] ) REEAR ( TYPENI) MzMEZ
RHEAERBREMARIUGCER - MR MEREFERKRBZKE » TH#E
B 2 @ NG o :

QB AER A WBE R ( dispersion ) J§ A #| ( Water reducing admixture
)Mighty 150 QB RABIAAKE » b BEEKIKE » DIHAERE M
KBEBEEZEH T » IR ZME (consistency ) » 7] 5 K H58 & 2 B & + 1
ERMMECEN MBERXRRAERS KA PELHEE -

GVRU LR R LI60/NRF 2 FHARE R 260 Kg/cm? ( lEFRIEE ) » #HE
Fo& B &t o
BR LA bz 4 a4 75 A% IR SR ET BRI 2 B)4% 55 R R R K 6 TR0 58 B A 240 Kg/cm?

o MK THiZ WERRER » FEES/NRUARETHBENEE » BRESZ 28K
BEHFEEEO0Ke/cm? Ll E- B EE THARE » #HUSAEGBERRREZ
i o

BEAMBRE  HABUTRUSRAFEHRAR  REEAAZ %8 KRN
EHRE HMERALERR MAAXTIEFTAZEMAKRHESR THEMAR » BN
BAOBZERAREFURATERRE - HFLUAFRREZ HORNF:

W MERKXMERD HELBLX -

Q#Emi<ME > HRELEE L HME XFEREER  MEMGEETXKIR
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£ ( grout ) [FIRGA » REBMAMCRLUEHHEZR -

AEHRUERALSEABOATENHAERS  KAGEHEN - HAR
MEEE—PZWE MRS BRBELUTRZBE o

2. AERE

MRFM RARERERLEBRNBEZLRERRRZ— ATBREANE
BB EEBRAMESRFZBAR - ERBERZKE > AHERSFIMEE
ZMRFER BN IEASEABRXBRRRARARE  CRQEHEER :

(DRIERMK » BLBINEA o

QEITEMA(R=KMAER)) BEFEXEATH  UHLARKRE RIE2E
BEMEEZBE » UERZBRAHEFERM o

G)RER TR MARKS TIFEMFEE > B8 TFAHE > AREARTEEM -

WERATATZEREBEIEAAERARK  ARHENEOHEETECKERY R

BB o

SEREMERRA > AFTAERARRBEMAEMEE  BORKRA > HEEARR
ENEHNEAZZEBOIAERRERUMNTZHEZ— - SERMARLITRIAERE
WIRER » ETLUIRES & -

3. EFTARAEENAEARASER ( Aluminium powder )

KT K Z B E » ¥ 5% (grout) B2 H BB i TIE#E (workabiliky ) X K
EMEBEZENS  BEREABMERRZEBAM » RIKHE o HAWBHRER
BN T FIE RS » By iRz Bt o B RVESR RGN IR ER32M > (R
HeEARuttRREMBNZEFAEREMER BB 2 ERAUSHEZ R -

BEEMZBH HFEAROBRE ( expansion agent )2 i » HHWRMEMHE A

BB Z KR E R R IR T RE A

WBEPEERZZR -

QEMEMBEETEZHEN -
ZHLRBREFMAFZFEME o #— 7882 BB RS EEM Rz B = gEslE
SiE e R ELRACERERAR  RKERZ 0.006~0.015% HH
BREECHBYERREMHEELZCEMEZUAKTHEZIERTE - EHAK KR
§ BERE - ERGETZHB HHEKEERHEK - BAKRRKIRBEBD T
A& » HFHE RN R O — 2 ZRE -

4 THEMEZAEE

TAEMMIE ( Reserve cable ) Z BB REFEAAE  EXKEREBEMREEYD
2o BB OMEZAEREAIME > 2 X148 =206T Z2HBABAHNERRE
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HANRZK1.5%ME - BPREZREZRBAL BARBBRENU T EEBRSE
E5YLEERHE-

5 HREMBAEYR

FLUARARER B IYE  SEHBIHR :

(1) Z5 8 58 A= PH 28 5 4 s 20 i o0 B S

QEBEEALRA RSAREESNHAFARTED B
BLHN ERHREREEFLUME (spare) » AIERBMCHALWAES
oF FOBR B MR R AT R MR U OR WO (R 2 18 DU 00 5 o0 N L 4 R o

6. ¢~ kfEZHE

Mk ERHAERRAZKE HEE: SEVEARANESE ) EETA
EME AR MYSTERA - ¥ s kKEZRKESW

WEBZHE

QEEZRHEROR

(3) 80 i~ fE MR

WEFZEBESRREEL TR

G) N FHK ( system) Z/NA

RUmMATRZERERKRTAS > MAMBAME ALY Gh & QG b BE LR
HERREHE RORARERABCREES BhLUER, » kK E2WE - WA
R ELLIBMRE RS FERELUEE FEREAB R - R ALARS
Eoe s kEBUERRBRAZKAESE  EXBELOUABSHA (HELES
TEHMR) EAREREYBLUESRRY  SSRHEERE  AREBEY
BRZH (REMZHEE) ABHR2BEFLMAERARE RETESLHRA
EUESERREZRE  RAEETHRESBEAEFEI R 2EBEREEZ2EWE
cHKEHREEBAEIMBEARCEHEMERTE ERVRMEE,L - kKER
THYBREZENRE  UelTRAFESE - i

7. EEZRIE

EBABZBANCHETIBES

MerEBBREE CLEO3LE-

@QkERRMFEE > LL7FE0.004 LT o

BRARE  EREERYZHERHFTE > bR LR EEE MR
R RN REAEEERE0.35m/mMENEET —FAT L AR RR - &
0.35m/m ERALHHERE  BEUEo2mm U TERABRT» EARNSE
AH 3 M I FI B K 00 K 101 665 mm % > B S 40 R 44 7 Y 36 5 T o oL K R B S
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Mg MAERKEREZ K i REFER BERESREHATSHT > KEZ
BERBAEBLIE K ERERE - ElSRSoREEEAMRTHYE > TRER
BEEBY BARKEREEAOBR MBS  EREBREMERBZAKRTH
A o

BN EZBE TAESZHMEELEr - k> MESZHIEZHEEER
ERIVBES ) SHEERARAEET 2N RAEE—AR O RKE 51
ZRNARIEELGBE

8 Mz AT

tk AASHO K — e @8 F 2 S E BB HREZHAS

BI—REMEBRE (L) EAZERREL > H—-—REAMNEZ®ihAEEE (a)
EAZHEE  HhRERRALUMARRREREERER  AEM(L  HEL
REUEESMZAERLRAR MAFEHm2AEBLRLT RAMK-

MABZARS EMBHRRNBERARES ) BEESKTRE BRKQH

] ki h } K SR
== U 4 U R ’
o
ey o o m ¢ ' o pR———
TSN - —
Rk T 7 Fuon WA Sadod RESon =
— ———— -
— AFEER

7 — 135 SRz KT EEHSEH

T A R BRI IR TR0 o AFT R RLR ERB A (B LU i S R
EZROABHLHMBUTHEERK BA - MATHE ) ERGREAABREEES
B o (BB M2 R 2 0 A R RS T o R
SEA SR MRS (MR ) BAE (@) FA(E7-136)
s PNER F 28 - Wit &a G AT 5151 EAT ENESTLUME » KR
B AT 2 B RN o

b b ) T 400 K 2 98l 1 8 g B A HE T LA EH M SR 4K 0 B AN E S ML E B0
HE MELFAERRESE—SLHE  TRUBEAKER EE® i 4K — K
EULHARTOABREERRBE -
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7 — 136 K Vi 6 I 7 i Ak

MEX | VUL T ETE] FA E

ABBRRM 2 A 42cm » AR A EE M EE: M QER MR &
HAXY» REMEEREHE2BR - L0 EEEGARESEUKBAG (&
M B RE ) 2 HARE - ARAHREESREFEEHRE > AEE
%7 OB BN LUR M » o4 30T 1 00 I R 0 7 MG o 6 R B (7 » T LA R A
HREEZ o g

1 i
| e . o %

|
] ';I‘ —_—— g —
o I i = ' = My .
I __iq)’:‘L ¢ . T————ds—3

7 — 137
MWEEMNBEAFEEREATBLETLUBA -
(2) ZE B $0 B /N 65 B (2 RF 18 3 o0l I W& 7 DA B8 il DUSBEBE o
G E & _E71 /3 DL A 3 6 i o 28 iy & o
3 o Ry A AR EE KR 6 T T UMl o K T AE 7 Ak DU GRS il B ( QN 7
— 137 ) » M4 VUpEE i B a,> a; ~as Ra R0 > @S R REARE X B E
A HE E A 2 MR AR K HE A0 ART 4 i o
(1)GF A8 I8 2 fe2 h BE DL e (R B
(2) BB /% 9l e -z — B 5 YR B AR T A 25 X k (BN o
REGKN ZRE -
10. &5 C fg il 3= 6 B No. 9 X No.10 $& 8k 2t
Pc% EF #iffi 550 2 BL7ERT — &gt & DE & fa58ms » 4 R 6z RS 4 11l 218 @ 48
A BCZ MMM No. 9 X% No.10 HAH#ESS » fEZE ROB @M RIER 2 No. 9 §ifix
> {H 74 6l ® BB i BT % 1Y A S No.10 §ifiE » 66 — ®MZ No. 9 8 M ERHL o @&
ZFERAEE ~ © w iz S S HE: WA EARERD » MES —mEEE@ XK
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OB E > EEK No. 9 ERfZ REO—-PEHBO—® > i No. 10 H® - BH RO - ®
 SEBABER - Mtz A TREZENBHARRAET2HEA BE/HEFG X

 GHRgY MO -0 -OWEmES ( HAKER ) > — K@M’ No. 9 RKETHED »

HpLOHERSKEE  nlxEEaE T HRZENERT AT IER -

o R P

® (n ©
T T vml
(B)

T id3 BECEC
m@ﬂhgﬁ?‘%? R
E-GHiZ ™81 1250 r' - l
HH 3% 1309 e

122375 9. 3

15158 575 :

M7 — 138
WER+EEMELAZERLNIED

1
ZW=(32.9+40.0) XIZA; =437.4T
Mo = ZW. ?

oMy aQbM_
1

1 - € ’ 3.1339 X 4 + 4.0951 X 2 . 1 ) — 5 734
] = — X 12 = 5. 1
ey 3.1339X2+4.0951X2 3
B 7 — 139 Mo= ZW- 7 =437.4 X5.7341 = 2508.09 T —M
Mo  2508.09X 10°
O fere = — = =13.3 Kg/cm?
E 18.8514 X 10°
QIfFEERFTEAZCER LR IED

M =254+115(4+3.5) =1116.5 T —M

M, « 1116.5 X10°®
feew= =5.92 Kg/cm?
Z -18.8514X10°¢

‘@7 — 140
(3) R 7 T ) T 2 A o2 1R v + PR )
KELFAEREM2AREZ BELHAEREOS —BRME  FtRR
BOZEHRBIkE > SLE2RMAHEERORBMERZARBRANRLZ
B L B AL E B AR O N RKRT 551 o
~ 322 ~




HE®-CMB A ZMEA No.53 - 61 - 54 ~ 59 JURY
S F=A.f, =4x1184.52 X 122.375 /1000 = 579.8225 T
A .= 21040 CM? ( web @Z i # )
LF  579822.5
AC 21040

= 27.56 Kg/cm?

fccp -

WRBEL+ZED
£.2Y,0 A R,
=27.56—13.3—5.92=+18.34 Kg/cm?

BEENFULS -

1Lt T B R ) 6 i B E [ € & 606 Kg/cm?

BTN EEATRZRY ) ATB2ANEERREEMEEE  Dmms
PR M TR 2 R o WM 2 HEE A S BB S 82 M 7 590 ~ 600 Kg/cm?
M > bR /3% /R 7E 580Kg/cm? Bl b » B #F % % 1 606 Kg/ cm?® ( phiéli I~ K HE 1
EREANE 0.8 L.MB) HMERS » AKSBE2 ZUR REEFRELY -
EHFER  ATBZANHEOR kK BEEEZRE  AEO 2 MBI L2 ERTA
HERE  USABRAN BRI — O SRERENI BRI RS —
» BRBLUKBANRZE N BER (BHABREE) T - RMERAERZBE KR
RN B o B R MR R 2 AL Y6 AL Y 2 R AR B 2 AL (B KIS
EAZERAK REEREREANMA BARRIN I —BREZRBEZRE
fEEIEE ) kMM 606 Kg/cm? 3% » RERAFRNBAZHE M AR ZR KRR > LA
HHME—% BTMCLREELERE . EREBEBOTRBSHERZH - &
TR TR YRR b2 36 6 0 o i o vk B R o

R SHMGEREMZEL

ATREABIOH  CHRTHEBETHMN TREFEAES - 56ETH
» BLMAMGERN BREARAERSE KRBT HE  EABRAEISHK
HREE R 2 TR FhONZ16~17T K —BREFEYAT—fi> BREE8
EAKR—MiZRs ERRABBFIZ10~ 12K — B2 HEES o HBER
HEERESMEE B UM ZERES -

OHRENEZBE+HRRE NEBREE2 S0

(FEMA B2 FoRM 2 0 F LIS FAR ( 475 Kg/M?*) LUB R + 2 S 1R

o S VE R 2 R T 7 '
QHRBRETRERFR ETRAKZEE MM 2 5B CE - M-~ &

RERRZRSFEBRER » ERESEE R AR EERES 5 R 508
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INEE# iR 4% o |
WHRIFABRESARZBSES » BABRABERHN -
(5) 16 T 5K A% B A itk o
1B HEEKRFEAZILZEHE
BURIFEZEERBHEX ZRF ERAREERRES A - Bk
MIEER L ENTE  ELABACRESERMBLUENESE . AEMELHE
REE LEES cm EZBHRELEE - ALBILSIHACFIERAHKIE
AR ELABAZRBTHFERTER  FHAQERKEEZRE - RACE
SRR ST AR B BB B A OB 2 KRR B 5 cm 2 A C J@ 3678 & 6l 88 sh 2 B K
HRMAREZRABRR - BECHBFEES ) BESZACEBR mELY
R4 #5% ( Epoxy mortar ) XA R 2 4 » HEMBCERE » RELEA TN
W TR AT R 0 AR B e E R L 5 R e K
REFEH/ZESAWE ) BEBRIF  AARMZHEE > MARK L5 T LS
o RBETAZ HEBRIERASEZBERACBLELTAMBR » 2AC
BEG 2 ME o % R LT 2 o
4 TFHHEBRBAZILIHREIZEE

AEHEEE | NaRHE
B7—141 W & 4l
METAFERMEHRENERETR > OB L CEBHENS > AR OIS
ZHRMER—BEEAEHERSE10% EH ERERECAHEZIE - ALE
ZIfFE > KOEARAEAMARE - MBEAUEZRFTENFARUKS Z
W RAEREEH R ( NERO ) DItABIRREKEBERLAN > BAER
REMA (WERO®L ) UKEE TFEVERESARBABLSR > MEHP
Cohifs B £ HEIE FOL A o pLvk R B o B 6F B8 A 3 » BB REGE I —K » B&
ARRBR > TUBHHBABITRAZHEBZILSTR - KFThREBRAR » FhK
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B ARBRMETHRE RAREETHBREUIEZZ®E - -
5 ARERZHERIL
ZREHRBHMHEREKRAZEAILF > R ATTEEEBEARY  ERE
MZaiMEBILME ) KEBAEFUREARE LR BBALRIRRABRAFR
KR Z WA F. (weep hole ) ZH
6. HEAKEZHEE

B 7 — 142 HEAEZHE

AT 2 BEHEA » M 7 26 55 95 ol B AT 582 B K LB B 4 K 5 A B8
PR (BR) > BEEHEHAS  HEHABERE TESIBSRABZES -
B 42 T R 0 B A L A B R T 36 W K o R 06 T b5 R MO TR 2
SEHAERE_ALOROZANME  XhOARSEE > HOARCAREZ
chEE > A 2 ph BT 46 E VR SR N EZE » R SR AR 4 4 M IR AR R S B K
EHBEBY EABRESCBHON  TEREAT (BIEEN) HBRALE
SR -OWMAANEZBY > REREERBENE L HLHAKEREZBY ¥
BAERES KBS |
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BAT WEB IR

B R

I HEMZEREABD

HEMAREIRFERBRCEERRBARBRAKRAGER AT - ®HIF
FERSERRREESL BELZER EESTFEAZHHE  REZWEE
ABEFLRE2#EA DS EREAANR THEFEFROTY r YALER
SeBimAl  IREXKER 2K o

DEAEBRZMES NMBMESRAMEHRAER ( dummy joint ) » Bt
ERMERETEEEZR (1~20m) UREHMEHESE - TREXBR DM@
MEBEAE  BERAANGES ANVIARMSANR - ARERR - ARER
cEBGTHEBARSERARBRERAEES  QAEE 2K RRAHFEE
o FEENEE > ANOBBRRERBBHEMREERRBNVESHE  BRE
MY B FEH -

AR BNRE KB/ EHARL - CEEBA - EFEFIRES  FHEE
BEFSHRENBEIAERS  BUBVENRE  CEHREEMA R ZMER
Bl o FEERARFEALBHEABEZHB R T LEERRZES -

ABRTABRZRHERGEMOHEEER > KBS BREBTHORENE
S FLEMAE DR R MR E BT EE - fEst 28R/ 8BS 8® AR
£ R 2 6 B ol U (o A AL K S R R R TR 2 #8 B 8 Transflex 5 Wabof lex
yERBT FRAREER > MORE > XIFHMBARBEZHE > ATHEAERET
FERARBREEBRNEHBRRR 2K
2 A2 A Ak

AW % B AR 88 Transflex BB M EARESHHRARE ( equi-
valent ) # » & 3,7 B Rk FI wabof lexif B (i M5 8k » B WK MHE » th g HHEATY
WEF AR » RIS KBRS ERZANAE=ME > (M8 —2 %8—1 )o

£8 — 1 AWM Z NS

H % Transflex
MOEEL NO.| §# fts P& Ro
SR 2.5 A [#11 BE 13 & NO 250
SR 4 A |#12 MRS R 13 MZTEAPRPs £ | NO 400 A
SR 6.5 A |12 mwwm:snga NO 650
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TYPE A For 1-1/2" Movemenis TYPE B For 2—12-1/2" Movemanis

TYPE C

EQUALIZED HOLE BFACING TOP VIEW
=)

TYPICAL SFLICE

EN

LC| M8 —2 MEEREHO
%8 — 2 WABOFLEX-SR MODELS/DETAIL
MEASUREMENTS

TYPE

mopeL | TotaL | Lewath| wioth | THICKNESS] A 8 c o
NO. |MOVEMENT| FEET |INCHES| INCHES MIN. MAX. | DEPTH | MIN. MAX. | BOLT C/L

SR 1.5 1-1/2 6 41/2 | 19/16 9-7/16 [10-15/16 1-13/16| 3/4 | 2:1/4 15/16

1-1/2" Movements

| 2—2-1/2" Movements

SR 2A 2 6 10-5/8 | 1.9/16 9-7/8 | 11.7/8 |1-13/16| 1 3 1-1/4

SR 2.5A 2-1/2 6 13.3/4 | 1-13/16 | 12-3/4|15-1/4 |2-1/16 1-1/2

SR 4A 4 6 23 2-1/8 21-1/4 | 25-1/4|2-3/8 |1 5 1-13/16

2
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HERB M FESM ( Transflex B waboflex ) REBHEHEBREZEHEE » K8

REZENZRE  BREIHBMEHTEZHEER  DUTEERHRER ZHEE (
W)H  HRERERRKERAEERER  REBRERHFREBEASIREAZE
FIRIES - HRBEAUBREBEFXEZEESERTRRKE > IUABZERREXET
SREARERBOREZ ERBHEEEER | 2B EHHE -

3

i A B AR R

KEERZHE  HREBEEESEEZHAR :

(DR BEBEML ; KAERBE L BIRERER — 5°C ~+ 35°C » HfgRALERRE
AT RZEB AR » HTREBIER0°C~+ 50°C » XL 25°C REH
i BE ©

QERLZEBREGH °
B+ RSB RERITEE S ERIKS —3 K8 — 4 A EBKEMLEE

#8 -3 RBELCZEBANAELHE

EELZEBREN $=2.0

BELZERR LU BE TR 20°C 2 489 B Bt

#8—4 BEBREMEZRRAK

BRELZHR(A) 0.25) 0.5 1 3 6 | 12 | 24

EEEERzEAMENR () 0.8/ 0.7/0.60.4/0.3/0.2(0.1

GRMEMEELEZHELE -
£8-5 MuEHMBEARKEZME

/8 400 500 | 600| 700 | 800 900 | 1000( 1500| 2000

# (rad ) | 1/100 | 1/125 1/150|-1/175 | 1/200| 1/225| 1/250 1/375| 1/500

k 0.0100{0.0080 |0.0067|0.0057 [0.0050| 0.0044 |0.0040{0.0027|0.0020

H ko BRREEHES2 ANy ENLRER ‘brLE—,FJJe—i_H-‘,
0 R BR et
O BRhMzBE o
0 ( rad ) B 2B E

B 8 — 3 1w 2 el B



BRENERELHRE X

KR oA FRREESE
B AE Z WAL o
(4) 30 B2 5 2 s 8 A 7

HE B AR BiTY

HRT % o y B8 —4 REE 2B

(5) 3 #E B 5% BE B W 2 B
WEBRAR ) XEBHE X#KE (tang )FTBEERGV (Ad)E
TERE -
(6) 3 K il AR 2 M7 » WM 8 — 5 AT/

ad=al-tan©

B8 —5
DR EREFEAFON-QMERKB INETEEHRE r HRSARRK
R REMREERAEREENETER AR -

4 fhmEZRE
HEREAEMZRRO LR > HEEREH AN EHRNEESLCHER (A
L REBL 2 EBAERZBER (A L +N L) BEXGREERE  TRAM
AEAREHE BN LARBLUGRARAERZ GRERFEE » KRS
AME :
(1) B8 VB B 988 AL 2 o g I

Al¢e = (Tmax — Tmin ) a * ¢
ANAZle+ = ( Tmax — Tset ) a * /¢
AN2li-=((Tset — Tmin ) a * /¢

AA L. : REEBLZfFEER



Nl - RBEFRZHERE
Nle- : RIBBEZEER
Tmax : FEtHEEE 50°C
Tmin : RETREERE 0°C
Tset : KENZEE
a R&AE 10 X 10°°
¢ B E
QREBEE L EER LM MEER

Jp
I be = c P el o f

Aoy =20 %207 v 9. 8
AN L. : RSS2 HEHE
A ¢, - RERZREER
E. : BELZHEHERK
o, HRNEAZFHLEED
¢ :TEBEH 2.0
g : TEM W EZEW R
5. ABZEEIRA
AEMEE s ZER et ATOE+ A0 > KREAR 10° ~25°c ZH
y BRABEEKE BELZHESRPMEI~24  B—REYMERELLZ
EE RS AR AMB A AREETR 6 A L LA E KSR EE
TEE 6 EA NBERER S = 0.3 » LHBHE K THIMKRES HiKE TR
B A ER Hp MWK aRmo0.2 X 0.3 M » USRI HMEREZHE
B BREBFYHBIATEER  RUVEAEATFEEBERR ZHE °
AEARSEROT

(1) R B B 4L
LR ER 1°C Z L5y B FLAEHE HE 11 1 JE (5 %6 5 B i

THIMEE B LEE > BNEE 2B LLEEAK > RMAEE  EAREDN
DlEg5°CR—MEBETH -
EEFERZEERS15°C » £ R 150"
Nte =CI lwe =x8)var i
= (25—15 )-C10 x 10~° ) x ( 150 X 10° )
= — 10 ¢ 0.01 « 150 =— 15 mm ceeoeesrreeersrennnnnnneeneeeen iR (—)




) 7S R

F o, = 60kg/cm?
E. = 300,000 kg/cm?
g = 0.2
Ade + N\ 4.
Tp

- el «p+20 X 107° /4 - p

=0.4 ¢« 4 +pf+ 02 « ¢ +p=0.628
= 0.6 » 150 o 0.2 = 18 mm e-erererreresnnnsssienceninneen 24 (4 )
G eFERE (FARE)
DNle +DNbs +N\ L
=18 — 15 = 3 m
(4) 8% B2 2 3% M B
SR » 6.5A ZEXEBERMER 616 =
BRME-EENE-—TFER
=616 —3 = 613 ==
GHBRERZHAERMES — 6

#8 -6 AFEMpmEFEERRERERMAER

5 | SR2.5A SR4A SR 6.5 A
& 4 & + 32 mm + 51 mm + 83 mm
3 ® (M) 17.5 35 48 60 83 96 109 73 150 118
% 11  # | ABUT |[P,P,P:P, Py P| P Pu
12 ;] Px Ps Pa-s |PscPoso| Po-s
ﬁlz 13 # | ABUT | Pia Paa| Pas Pia Pan
ﬁ F@E~| 6 A 3 6 9 11 15 17 20 13 27 21
_g_g % [1z A 18
B B 10°¢ 3 5 7 9 12 14 16 11 23 23| 18
L 15°¢ 2 4 5 6 .8 10 11 7 15 15 12
% ol B0 1 2 2 3 4 5 4 8 6
~ B E 25%¢ (] 0 0 0 0 0 0 0 0
o 10°¢ 0 1 2 2 3 3 4 2 4 -5 3
H 15°¢c 1 2 4 5 7 7 6 12 3 9
g 20°¢ 2 4 7 8 11 12 15 9 19 10 15
(%) 25°¢ 3 6 9 11 15 17 20 11 27 18 21
[ 10°c 279.3 | 278.3 | 277.3 | 277.3 | 276.3 | 276.3 | 494.5 | 496.5 | 612.0 | 621.0 | 613.0
z 15%¢ 278.3 | 277.3 | 275.3 | 274.3 | 272.3 | 272.3 | 489.5 | 492.5 | 604.0 | 613.0 | 607.0
& 20°¢c 277.3 | 275.3 | 272.3 | 271.3 | 268.3 | 267.3 | 483.5 | 489.5 | 597.0 | 606.0 | 601.0
%) 25°¢ 276.3 | 273.3 | 270.3 | 268.3 | 264.3 | 262.3 | 478.5 | 487.5 | 589.0 | 598.0 | 695.0
BB K B 279.3 mm 498.5 616.0
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(1) 18 %% - T8 7 &8 ¥ compressed sealant?¥ ( ) 1~ 1.5 mm Z#HHEBES ) —
~=g o

QFI RS  ZHERERREARTFRIEK -

(3) #2 N 88 SR R 18 -

(4)% b/ Z Hole plug o] Wt sealant » KGR BHAERBEREL

Sealant # AJ§E » /Y2 W sealant o

GVFFEERRER L S EmEHE sealant ©
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HEEBRFEEES (61231~8S5 )EF—FPEEIMBRA— _HFAKE
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ZEH HRBERKCEE AR BHHEE R -

BE AC BRHRCFERARETER —BREE F2BRE TEMER » ¥ EEE
2R AXATFER - ABZEBEMERTRE 2T EYE » AR EBE S W ERT
R AREFTLZTREARREARE > FRREK K> AC FXNEIF D% 8
£ & ( Dead load ) » JHR FHIH# M :

W TEE R ERER 1.6 onfF -

QERB3.5MEZERE  RERLTKEZEE  BEEZHRE -

OFFEE () HBELZREUSS ARKR—H b 08> RE

~ 337 ~



~ AR o B AT = e N o
@tk Bk bR L E 5 A CIF 55 B 24 B e F TS A o
@FEREBELEL 2n 2 BE > AIRNS1.50m » BES 5.5 o
(b) 25 BE 5 M (B BN BE 2 T > WIIRA 2 MK BHE S 1.7 ~
2.3% o :
©ACZRER » At RFYEEREEEEREHES » D 10 ZLUAR
EE o
(3) I 1R s % A o 5 R 6 T AR o

A8 —4 BERBELET KT



CBALE IERAE

1. FEHE

ATEEHENI B2 TAERTARBE  FE 10 HERER - FIRHE6
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MR T AR BEEHC R EBEAEORIE A M A » AEH R ERE
, RAHEBRESERET  ERHTREBNERPERTR - HREEERY
BT » - R TAEER ( critical path ) » BRBERXHKE LY E2H/THES
ERLE o BRMRATRIBZERDESH L > 18 Pa 8 Po ZH TIHFHNM -
i Po 357K (R H B 7R 47 B0 2 38 BE RR AT A B AT B ZE R R o B
BT MENE TEREAGRENETE  BEARBIHA  SILHBRFER
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H— o

ATRRCREIERZNE (F 10 £) RELRKE (8 14 &) b &8
ZEABEAR GEEECERABILE TRER AOS3FTBEHEHE RBAE
EMAERAERERE TR R AN ERARZHARE T o ABRIE LY
BRIER X EME AR ROKRER » L& TR MR REZ KR - EEREERZ MR
BEXBENER DS KAEETHE S TBTEARBZE ATERN2RBR
TR BHCEREEREHE > AR MRA > R 8 E LR EE A ME
RAWEMAERER > IWBROCREREN P BEEEZERBH > B ZAERBES
BEZHEASBREN AEERHENEREFA MK THER (REETRZHE
BREFTEINBRBEAR) > EEMBHERBERANE > K THETET A > #R
ME S HEERRIGEF AR ERGRAHEFE HA -

B PEHAE

1 IR 2 KR

BEABCEBREMEEEES  TRANEERME=ESHEE (XE~
AWBREBERLUESR )R ANELSBERE (RH~HRER ) - ABLRAES
WM=AR/A 66 (FREILAETATFE » 5E Pc M ) BRA 61 (FRKEM
ST AT SR HE B ) T 2 W RS = ABA 66 RWRE 1 — 12
BERHMAREHBML 2KE  hREMMEACEAEERERITEREREZE
BEAZEN 18 om > FEDMMB B EEFBEL  ERHCARFTEREGT L RE
» TIREM = AR 66 ZHEEE ( 2,774,327.3110 » 350,509.1200 ) X A 66

61
EEE—IZﬁ&ﬁﬁﬂﬁKEEQZ&ﬁ°

2. WM
6 R0 ) > 0 2 3 R 3R TR R o O b R M B o S A MK
e S R BB T DS B BRI+ TR R Y IR 0 ke 66 B 3%
S 1EEWESHGCE  RENA 66 BRLOMARREBRRECBRABZAAY
o MRS — KRR E 2 MR EET 2B BT AR > SEMREES » 1hR
R EIANG 2 RN W 10 — 1 %% 10 -1 10 —2 o
HEEBE AR E A2 EREBWILD T2 REKRE O E R
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B1® THARAZ0.1 8 )RWILD DIIOAIABEHAIES (HHAKESANS
1ems A EME1Im) - HRAENTFASENEBAREEAN KN E > DIRE
THE - ERERIR — S HE@EBH =KD L MXERHEE=XFHE > i EXEE
0.387 P
1+ 0.0037t

HERBEFEEAD » AD = 282 —

se-t
(A'\
s ~\\
«’,’
i
e
'_“ pars -8
=3 il TSR L PY ¢ - SIS —
=
<
\‘-;
-
=
|.°
(-]
=
-——— PROJECT 11

B 10 — 1

10 — 1
PROJECT 11 & 12 TRAVERSE
STA. 0k+331N TO STA. 1k+224N

POINT AZIMUTH DISTANCE |COORDINATES N. | COORDINATES S.| ELEVATION
66-E-D . 2,774,246,9253 351,083.4602
: 277°58'02"
/\66 2,774,327.3110 *  350,509.1200
285°42'33" 436.565
66-A 2,774,445.5131 350,088.8616
_ 294°57'06" 187.702
66-B 2,774,524 .6957 349,918.6789
. 288°34'30" 102,499
66-C : 2,774,557 .3463 349,821.5193
- 295°49'46" 127.469
66-D . 2,774,612.8837 349,706.7851
70°47'58" 333.447
66-E 2,774,722.5467 350,021.6837
147°52'50" 401.046
66-F 2,774,382 .8855 350,234.9141
141°49'17" 137.928
66-G 2,774,274.4622 350,320.1697
74°22'26" 196.202 :
/\66 2,774,327.3110 350,509.1200
97°58°02"
66-E-D 2,774,246 .9253 351,083.4602
REMARKS : Wy =— 0.0034 W(ANG. ) = 00.0"
We=— 0.0004 L=1/565,300

~ 342 ~



*F 10 — 2

PROJECT 12 & 13 TRAVERSE
STA. 1k+224N TO STA. 1+700N
POINT AZIMUTH | DISTANCE | COORDINATES N |[COORDINATES S ELEVATION
A 66 2,774,327.3110 350,509.1200
97°68 /92" §79.938 :
66-E-D 2,774,246.9253 351,083.4602
137°23"22" 254.281
Mg 2,774,059.7815 351,255.6115
L 246°08'30" 283.645
Ji% - 2,773,945.0538 350,996 .2043
L 16°11°23" ~309.106
66-E-F 2,774,241.9017 351,082.3883
235°53'30" 257.891
66-E-A 2,774,097.2870 350,868.8603
261°35'00" 116.698
66-E-B 2,774,080.2057 350,753.4196
312°21'30" 173.990
66-E-C 2,774,197.4343 350,624.8503
318°17'47" 173.958 -
A 66 2,774,327.3110 350,509.1200
97°58'02"
66-E-D
REMARKS :Wy =+ 0.0155 W(ANG. ) = + 05.7"
We=— 0.0088 L = 1/120,600
POINT | AZIMUTH | DISTANCE | COORDINATES N.| COORDINATES S. | ELEVATION
66-E-D 2,774,246.9253 351,083.4602
97°58'02"
A66 2,774,327.3110 350,509.1200
125°56' 40" 199.957 -
66-E-G 2,774,209.9362 350,671.0026
—  327°24'28" 210.087
66-E-E 2,774,386.9396 350,557.8377
- 104°54'57° 543.951
66-E-D 2,774,246.9253 351,083.4602
277°58'02"
A66

REMARKS : Wy
We

= + 0.0006

1

— 0.0116

W(ANG.) = + 00.2"

L= 1/82,060

A AD: g kmzEBIFE
P : KEME)H mm Hg

-+
.

i °C
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A d =NMNA
e —REFEENBMERERPOZROE
MER AN ERT2KE DI 10 AAAKHERES > Rk DI 10 Bl
EEsEEEEEE - BSHREBES 11 EXABNERERV=Z2RRHNERKRTU
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ABUT.A PIER 4
WrlE (ANEN66-D LIPESNMBABUT .A,PIERL, -
LAtk BEWMN66-C LAMEREEAR 2R » A%EABUT.
ARPIER 4 BESK)
#10—5 project NO11
DI 10 station Reflector Station AN
Azlmuth Distance
N E N E AE
2,774,612.8837 | ABUT. 2,774,585.6043 — 27.2794
A 66-D|_ 2774 774, 00993
T 349,706.7851 | 0+ 331.00 N 349, 6675990 ~ 39.1861 2357023 $7.148
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PIERZ 2,774,569.9150 ~42.9687 g
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: i Caba IR 114°10'22° 54.650
0+ 541.00N 349,871.3777 19,8584 |
PLER? 774,524 4167 — 32.929
S 110°39'59* 93.304
0+ 579.90 N 349,908,819 87.3001
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#10 — 6
Pier "A” & "B ” BOX LB XER

22| i 51 id] L3 A
L i

i it i ic i

No y % y x No y x y X
A .001| 2,744/0.001| 2,756 1 .001 2,744. .001| 2,756
B .004 | 5,488(0.004 5,512 2 .007| 7,234(0.007| 7,266
C .009 | 8,482 .009_ 8.518 3 .013/10,228 | 0.013| 10,272
D .018 /11,974 0.018 | 12,026 4 .024|13,720(0.024 | 13,780
E .03215,965(0.032 | 16,035 5 .039(17,712(0.039 | 17,788
F .050(19,957|0.050 | 20,043 E.C. .046|19,161 | 0.046 | 19,244
G .072 123,948 0.072 | 24,052 6 .059(21,703|0.059 | 21,797
H .098 (27,939 0.098 28,060 7 .083(25,694 [ 0.083 | 25,806
I .128 |31,930(0.128 | 32,069 8 .110(29,685(0.111 | 29,814
J .162 (35,9221 0.162 | 36,077 9 .142(33,677|0.143 | 33,823
K .200 39,913 .200 /40,086 10 .178 (37,668 [ 0.179 | 37,831
I .241 /43,904 0.243 | 44,094 11 .217 141,659 | 0.218 | 41,840
M .287147,895(0.289 | 48,103 12 .261 45,650 | 0.262 | 45,848
N .337|51,886|0.339 (52,111 13 .309 49,641 .3101 49,856
0 .39155,877|0.393 56,119 14 .360(53,632|0.362| 53,865
P .449 {59,868 0.451 (60,127 15 .416|57,623 | 0.418 | 57,873
Q .511(63,859|0.513| 64,136 16 .476 61,614 | 0.478 | 61,881
R .577167,850|0.579 | 68,144 17 .539 65,605 |0.542 | 65,889
S .647 |71,840(0.649 | 72,152 18 .607 169,596 | 0.609 | 69,897
T .702(74,833|0.705| 75,158 19 .660(72,589 (0.663 (72,903
20 .702|74,833|0.705 75,158
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REWRE > 28 RZBENMAREFEEFHIERRE - KILE TR R ZFEXR
K5 PRIMAEARZEFARETEESR  ZZERMES » FRLHHN/EK
MABZRHEFEX FREBRLZETE  NEKLEARIFE  URBGRZETHEG
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1.

BE+-HER

+—8 =8

(ORERE : BELREAE 240kg/ cm® o

@ : B~ WHE ~ WIT ~ BE L RERE fc' = 240kg/ cm? o
QN AR: BT HETHRE fc' = 350kg/ cm? o

@+ —BEHKRANE : BELRERE 350kg / cm?e

s Y 4

MFEHERE : B+ RE 8 420kg /cm? o

(QXEPE ~ Ui ~ BN L RET5E8 280kg /cm®

(3) L8RS W : BHELMEBE 350k / cm? o _
@B mE TR : BT RETEER 210kg / cm?® o
GYMAT : BEL REHAE 240kg / cm? o

CEIMAESEL : 8 140kg / cm? o

AR B

RELUSTEREEE FiIERACERLERYS > MR YR R B

EREATHA (ARBERERMEEN > DHET R EREWMURAE XA
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%% 240kg / cm?s HRIMBT ) o KA R 2R LRABE —RE L2
BOR (RWTIRE 2 ~ B 2 THEME ~ 2 KRR ~ 1% 2B M R AR &
CEAHMBHET RSN HARSE LN 2B KNRRREZHN LB
B~ S S R B SR R S T o TR LR BT R T
RIER - HREREBESMELZRELAEN B ZHERRBABAEH
EYXBTHZ— > B—FERAEAZRE » SRBARE  BIBRZLRE « T
Ve A 7740 Fl » LUERBENE 19 B S TR 56 2 A5 o ZKUS IR L HS T D 2 R O - I e
FiME11 — 1 » BEHMZHEEHEME 11 —2F 11 —3 o

#£11 -1 HUBIERELERAL

BRARE | K RB| X HEAH | B | MWW | KKK | @E% | H K

REtax (in) | (KG) | (KG)| (KG) | (KG) | (%) | (%) | (%) | (CM) ERERweE
420 kg/im? % 540 | 167.3 600 | 1034 31 3 5 +oEHLEN
420 () bA 575 | 185 575 | 1035 32.2 1 5 +EHOEN
A 350 ¥ 437 | 180.6 655 | 1070 41.3 1 5.5 | t_HMEER

350 % 475 | 196 628 | 1036 41.3 1 9.5 [ +—-+t=EAH®E
x 350 % 500 | 203.4 645 979 40.7 1 13 + _®Pier CHM
x 350 ¥% 513 | 206 606 | 1000 40.2 1 15 +omEW
X 350 % 549 | 216 626 950 39.3 1 17.5 | T_WmER
x\ 350 Y 475 | 176 681 | 1034 40 1 18 +-®Pier CHRm
280 1Y% 350 | 178 699 | 1116 | 2% 51 1 8 T WEAMIIN

280 1% 375 | 183.3 | 661 | 1119 18.9 1 0.5 | F_BENOL® |
x 280 | 14 400 | 197.8 769 950 49.5 1 12.5 |+ WMEMTE

280 1% 356 | 174 654 | 1134 |{BATTRY] 489 2 10.5 [ +=WEm
A 240 1% 350 | 183.3 679 | 1120 52.4 1 11 +—HER
% 240 1% 375 | 196.8 | 780 964 52.5 1 12.5 | +—®%@ N
x 240 % 400 | 209 790 901 51.6 1 12.5 [+—+=8F-#u®
A 240 1% 375 | 192.8 755 972 |L®, x| 51.4 2 17 +—+=BEHRN
X 240 % 367 | 189.6 | 762 | 980 |p=r] 51.7 | 2 12 [+—mEm
A% 210 14 348 | 198.7 781 1005 57.1 1. | 12 East 1753777
A 210 1% 325 | 183.3 714 | 1105 56.4 1 10 + W RE R
A 210 1% 400 | 205 735 958 51 1 18 +TER K

175 1% 280 | 194 748 | 1081 69.3 1 15.5 | T_BENe
A 140 1% 250 | 183.3 809 1072 73.3 1 10 +—++_EP-C
A B —(MAMARCARSERRERBRR = (x ) BERAGEAZEL

£ 11 —2 MEMzZzHERE 11 —3 HEMZREHRE

- 1w
5 mlamngE s ® % @ # R X R E ¥ ® # B X B & X
[ | " SARREAR(%) ] " SAEREAER(%)
% 100
$ 4 95 ~ 100 2 | 100 1* 100
# 16 45 =~ 40 %" 90 ~ 100 3 90 ~ 100
# 50 10 ~ 30
£100 2 ~ 10 < 5~ 70 5 20 ~ 55 |
FM:2.5~3.0 &R &S5 %UT %" 10 ~ 30 #4 0~ 10
B ERREZAEME L —1 +e o~ s T o~ s
TH TEET Y t3
L s 2] . Ly \3~a4 21 o) 2
| 14 1 L = T R |
BMi11 —1

H-:MEARERXATYPEL » RABWT :
#AF 3600 LT » FMESSAF =K 2300 psi Ll E » #AK 5000 psi LlbE > @ TYPELH -
E=:BEBERREIRERE ZER AE  ARARYMERE > NE 5™ » KRSEIHARAR 437 ¢
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FEHEFN —EREP  WEXBEBEEANERH & KE D EHKKLET
B 5 A U Sl B A AR EC » YA IR R R R IE P B 2 5 A8 0 TS0 BB RS WE Hu Gt
BEAEEMCER  BERFESEERRLS  DIYIAERESY -2 EE
e

B LS KERESRK  RRAEEELBA MERER[H > BEF2H B
H -AEHAREHROOLS M »AERESIMNERAXZTAZLAALAR » BK
BRAERERAZES I+ FAAR » REEX R B FZE 0] 7F i
EEREELREEY  BAMERTER FTLUREGSR  BHRAKERER
500M°s WREEERM  PRIMEEARHEE RSO RMGHEEEW B
M MR AKEHESKE  EXES  HEELREZEREESHED
 BEBRARMMGERME o AREBET B AT F 3% 0 Y UE I 8 7 U f A HE Fe

QABHECXIHRELHMEEEFHENT: 8 5 OMBERE T AHRANE 4 >
D#=K~tRX~HAXKEREBERRAH > REEAXEBICARA LS ERE
Z EBEFEFmMTE
F—in =8
fc' = 240kg/ cm? HEREL  3MHE(—ELXER > —HHt AKER)
fc' =350kg/ cm® HBEREL : SHE(=Z=FELXAE ZHA+NXER

s JOEH /AKER ) °
+ &
fc' = 280 kg / cm? WEEEL : =@ (—BLEXER > = B AKER
) o
fc' =350 kg / cm® MEREL : aBH =@ (—FELX > ZETAX
BHR ) o
b#EE : +—Mm(_EEtX H+t\XKNH
M) —RKR_K&—M@>»=KMH
BHEEE ) °
fc' =420kg/cm? BEREEL : ANECHENEEHN/NE— M U@
H AK &R )
BE+TGEFYEF L RABZRH TREHRR—BTIE  REIHZRT
BREE, HERET CHBERABCES TFETBIETHE  HRZIF
¥, MERTAECEH RBE2RE BR > MHAZRAR - LRIFEXE

FFERIRHEBRBRTZEE
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A MR 2 HET B
OERKBEREZRABE-+AXAERERR > BDRMEH 2K HAEE
- REFERBER Xy X2 v Xy oo Xo » LEITHTFIMME -

FEX: X =24 i/n
8 = %
EEE%:U: 0:[Zi:t @.¢ :X)z/n]

2 BER:R=Xeu— Xon (AM%EE)R (FHRE) R == R/n

RBABBEEKV, ¢ V, =R x d, x 100

R
BAZTHE 20 Ra: Ra = Vid:fer

=9 >dy=1128 Vi =0.05 RRXBRIFEHRZEKXME -

n=3 d.=1.693 for RELREHME for = 1.15 fc'

a=¢ “d;=2.059 :
QOHHEFB2FBEX » THEHGERE 2 £P8% > hBREY > 2

WTRES MBS 2 AN » REEEH AR > BRAHEHRE - BBHETH

SVEKTRELES

# 10 — 4
Over all Variation | Excellent Good ) Fair Poor
General Construction v < 10 10 ~ 15 15 ~ 20 vV > 20
Laboratory control v< s 5 ~17 7~10 vV >10
Within tast Variations
Field control v<y4 4 ~5 5~6 V>6
Laboratong control Vi g 3 ~4 4~5 V >5

EHBERFM : KAE SRS CB > ENSRAFREAT
1)+ —8
OREERME : £ HERE 240ke / cm® B+ » RERKE TinEEH SIKA
’_Zﬁﬁaggﬁi: 305.3kg / cm? MH AR EF 276kg / cm? FE30kg/cm’
BEREBV= 12 % BREFZEH Vi 4 RREZHABRIEW -
HEHEARAEHBAGBRBE A+AF - AKNBEERFHBRE > B
H2EARMK HEHFEREESEMEEBAE

@+ —BER ~HE~ER ®HE
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f A% 240 ke / cm® B+ 0 FHBME X = 343kg / om?’ » BEH
WEEREF 276 kg / cm'IIHES  BEAKV = 11 % REBABEFN
V=41 % CEERBRFZEG » KR 2 E R RS SR
Evys 2 AEAPABER -
QFEDAR
{3 350ke / om® 2R FHWEX = 435kg / cm?® ) B
B3R for = 402kg / cm’ > BEBEMV = 9 BBERE - RN
BREK V. - 4.7 SBRFEY > GESEBOREREE KRS o LN
TABHEARERDHR A BH2ELRE  SREXSEFAEARBE
2+ — 1%

D : IR 280kg / cm® B+ FHBREX =342kg / em® W
FRHMKAE for = 322kg / cm® » BEAKV =11% > RBABREN
Vi = 4.76% BB AT ZEE > 8 5 E L 2038 76 ¢ 8L 8% R
 MERBRE B BEETRHEE > 2EERFEHTES X
55 o

@WK : EAMAE3S0 kg / om® ZEEL » FHHEEX = 412kg / cm? >
AL 3RAF for = 402 kg / cm* BT BREAMS % RRABEFN
V. =3.8%  UBREZEH THELRY 20 ARELRE > #5
f for BF 0 HE—EER for » FHEE fc' 2M%  DBERELISE
RRBRBE RN BURBRE BESBZE2 - BHR2ERL - @
HFBAREERTLHREERS > EREZAR  AEARZHYE o

GO : LEHEBEL » HA-B~C D~ EAKANR » 0 HRE
350 kg / cm? 2R+ 0 BREFKANZEK BB 240 kg / cm? »
WA M ( Mighty 150 ) J B8 & K 8 8 3% 6 H /\ K 58 B 38 #8 38 402 kg / cm*
s At for = 402kg / cm® R{EBE » MEHZEE °
(W) Pier A : K 475kg / m® fn Mighty 1502t » FHHEX =

487 kg / om® BEEWO % BREZEH  RBABEFHS 4.8
%+ FHR2ERS 49 kg / om? s 2EBAEEE 107 kg / em? » B
AW EBENREHRE
B Pier B : Fi#34EFX = 520 kg / cm® » BB FEH 9 % > BBAELSY
RBMABREN V., - 4.67 YEBAFZEH S EHBERD L -
F#2PER = 50 kg / cm? » 2FEH/A K HE 170 kg / em? » R
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FM?® 475%¢ K VEmEE hn#H Mighty 150 ZA& M

©Pier C : 2MAWBE2FHMEX = 436kg / cm? » BREM 9 % >
RERABEEN V. =35%ABRE FHREB 31kg/ cm® » HH
7 BB HE S A AN AF A 0 R R 6 1 48 4L IR € = AN Y hn A Miighty 150
KEHBEREE AR 2 REHEEBETRE - KRFEESM® 500°° KR
FARRHEELBEHE» XX =427kg/ cm? » BEEKV=7% &R
BRAEE RN V. =3.03% FBR e 0 T HE ERESERERR
X 2EH#HBL

(D) Pier D $ Pier ANB#F B ZE AR » Zisﬁgﬁﬁi = 512 kg / cm? »
BREBV=-9%BREEH > RRABREH V., =4.37% BRFZ
P s FHRPER = 46 kg / cm? » 2EERAE S 136 kg / cm? o

) Pier E B Pier D A ZEHMRA » FHHEX = 483 kg / cm? » B
BEWV=7% RBABEEN V.—42% BRITF 2 F52ER
=42.1kg/ em?r 2FE R AE 136kg / cm? » BHBEM 2ERK

& EHR > B Pier C 4> HBRUNBEFTEHZEL » HBEM
AR R 475%C bt tn M Mighty 150% » SR EE HE Ew B » 568
BRA 2EABUELZEE  RARZRRLER R FTCS » % HE
R REREZ2HENE-_+AD  BEREHBLOBBSR > ME2R
EE K o
@+ kB Bt o [ T A2 :

WA : #H%E 210kg / em? ZAHREL » FHHEX = 300 kg /
ecm’BHEHEE for = 242kg/ cm*E S » BEFREV = 112 AR
ABEGN V., -4 11 %EBRFEH  FHR2ER= 14 kg/ cm?® >
WERREGBRE

(B) AR B, 6 FA3REE 210 kg / cm® Z B+ 0 FIZRE X = 284kg / cm?
» BT RHGEE 242kg / cm?® » MEREV = 12 » {BRABERK
Vi =4.93 EBEF2HE BEABES EEAYIBEZERE
X H—RBMEER fc’ = 210kg / cm? » FH 2R = 16 kg / cm?

GliEL E
6 3R 420 kg / cm? B+ 0 FRFHB50kg/ em* B#EL > BE

BRITEEEEARAHREA  BRETHERR  MEREER » R%

RHEmT  SREEPRBEXABRRE RELEW®RE » FHHAXH

BEZREE X = 450kg / cm? » ERAHLREE for = 481 kg / cm? » B R
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V=6% ABRABRE RN V.=3.44% EBBE TS > b E 5 R
ARG TEHREABEES  AAHY 2R S SHELBEBS
FHHGERERHEERFZE  RHERAATRE S SEARE » £ 115
M 151 GIMHBEERAMARKRBCRAEY £ 25 R 240
NEBRERAMEE C 41 H) 260 % FAARBAELBTH »
RMRA M T E® > MR IKERE - ARERE 41 BS5 QK
181 :25.2 % TRAR KRB BREE > THELMEFER /T o

B)+=&

OREBRRE - 6 HI58EE 240kg / cm* 2 KR BB+ » FHBEX = 3U kg /
cm?® » BB H3E B 276 kg / cm?® > MR GV =11% » R EBRA B & R
Vi=4.66% * SRR 2EH > SHBEMERA » FH2HER =bkg/om
B H 2 EEKE KA RR > SEREEHE o H— A8REER
fc' = 240kg/ cm®% » BERET » REE - MERBSIKA BAK
BEZ0.2%-°

@ ~ B ~ IR B : R 240 kg / em? 2R E+ 0 B E X
= 340 kg / cm?® » FEEH AL R ETEE 276 kg / cm? » BMEEHV =13%
P BB R FEE V., =4.88% GBRIF2EH FHRER = 18.7
kg / cm?» BEIZE ARSI BIAK > BHBERERK o

@FHN KR : MB350 kg / cm® ZBWEL » FHMAE X = 456 kg / cm?
' o A HLBRBE 402 kg / cm? 0 BERIV =89 BB EEH > ABRA B
BEW V., 43%BRIFEH » CERERF > HRE2E S BEEEES

FHBRARY G ERERK > AHEREZ » —RBGRMEHBX »
FhARRRYE » —REHERIREMAR » HRER—BRKER
foi

BELTRZBEK RAEERFARMELERHEBE RSN - #
EHEZDEAATE  YREZRRFAMK > ERTH BB EERE
BEDRARRERBDZIRY - EREZARPFBREZ RN EIFEDE
EFBUERRETF  ABRBELTRETIRE=ZF  BHFERE -
EEMAGEZHHBLEME > WL AFER MUABESRE A EREEE
ABEAEABA » BRBED » BB G EE fc' b B EEHHERGEB
RifFZ b ; WEIRB2ERERER °

B LZRARZON

ARARERBEZMEARRM > HEFMARAR  ERME 11 — 5
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* 11 — 5 & oM R R &K

B % £+ 8 M 2 KE K |[X i’ | & H| & ] i ERHHENEE | E B X B
e X | A | KR o
k6 | ko | ko | kg |Mmmm | B 3| REEEFD0 | prpese | MMBE | X W (N W (X B N K
A |203.4| 645 | 979 | 500 =3 E=28 373 4 E | 224 x 107500 x 10-* |89+ 4% 50+ 4% |24+ 1°c|23+11g
W
B |203.4| 645 | 979 | 500 & ::;! 4 FE | 615 x 107|500 x 10™*|65+ 0%/ 50+ 4% |18+ 2°¢ [23+1.1°
g’f@l AR R . i
Cc |[172.2| 718 | 986 | 500 ity | W& 2 FE | 700 107|500 x 107*[65 % |50+ 4%|18+42°c [23+1.1d
150

HEBERARAKASTM C157 ZHEHE  BHEZRHEHBEER
50+ 4 % AAKBRIHNBERZRMZBER 894 %K 65 % B
BEAFAG  HFBRARENE FF AR E  AmAERREIEMN TR
AT Y LinAFR HWHEEMEREROT

RE : Effect of Relative Humidity
on Drying Shrinkage of Concrete
Dear Mr. Yang:

As you requested I have made an evaluation of the effect of the
relative humidity of air on the drying shrinkage of concrete. Specifically
the question raised was to determine what would be the magnitude of drying
shrinkage of concrete test specimens exposed to a relative humldity. (RH.)
of 859 as compared to the shrinkage of these specimens at 50 % R.H., which
is the standard humidity called for in ASTM cr State of California
methods of test for drying shrinkage of conerete: The shrinkage specimens
in question were moist cared for 7 days and then exposed to drying for a
period of 21 days.

As is to be expected the drying shrinkage at 85% R.H. will be
significantly lower than at 50% R.H. The approximate relationship between
R.H. of air and shrinkage of concrete test specimens is given in the
attached Figure 1. ( 11 — 2)*As shown in this figure the drying shrinkage
of 3x 3x 11-in. specimens stored at R,H. of 85% is only about one half the
drying shrinkage of specimens stored at 50 % R.H.

The size of specimens also has a significant effect on the bry ing
shrinkage. Moisture diffusion is a function of the square ( or logarithn )
of the crcss-sectional dimension of the test specimen. This relatienship is
demonstrated in Figure 2, ( 11 — 3 ) which is a plot of the observed drying
shrinkage against the logarithm of the average end-area dirension. The
data plotted are actual laboratory results.

Very truly yours,
ey 7
FELLOW POLIVKA Consulting Engineer
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RERAEREAARLTTHEARATEAB ZER » CHEBREMEKLX >
REETH  YRANRAELEILIL REEARTBERBRACHETS -

UUE AR

A TH AT KV A 40,000 T » 6R/J5#H B » XM A MAKJRA 7 & KR
 RATFTYEERRBHAE TYPEI %@ AKE - fE THHHHR2EHRKEHRE
RAERENEBRR BEFEEMPERGEENBRYBARAZESIIEN LA
B rEBEIBANBREARI4KUE  BEECXRE HEBHERF KHBLM
KRAFRAE > HEXLATAMREEHKRIE AAKE > L& 1000 MEHEA H (
csilo) —ERABRERESER B ZOKRERREKHESER - RESHA
KEHHBEERASMAR 100 TRERA B -BLUERS - HHAKEZRAER
BR800 T -KE/KREREI » RERE » WHY - MEUBEREAMRAZEK
ERE_KRUOWEIHEHEDEE  HRIEEFELSESHRBAKRREBEKEZL
BME 11 — 6 o

#11 -6 K B m BH H & %
_— - TYDE -
HEAKECTYPE-1) | mag x 8| « R 8 ¥ B K R
b::| A ~
A.S.T.M| 2% 12 8 & A.S.T.M 4
" % %8 P B RE RRER
{t | Z#{® ( Si0: )Min% - - — 120.7 - 21.9
AL ( A1:0,) Max% - - = — 5.5 - 6.7
- # AL ( Fe:0,) Max% = = = - 3.4 -4.1
M{E§ ( MgO) Max % 6.0 6.0 6.0 6.0 1.0 - 1.4
=% {5k ( SO, )
% 3Ca0-A1:0, B8 9% » HLLFBF Max % 3.0 3.5
% 3Ca0-A1:0, 38 %Ll FFMax % P e . 1.5 Lo bl 28
W4l (Ig, LOSS) Max % 3.0 3.0 3.0 3.0 0.6 - 0.9
AEB# ( InS. ReS ) Max % 0.75 0.75 0.75 0.75 0.14 - 0.41
MEeH s EMax % 12.0 12.0 12.0 12.0 10.5 - 11.6
MEHRE®K ( cm?® /g ) Min% 2,800 3,000 3,000 - 3,600 | 3,261-3,459
it BE : #EE R BR Max % 0.80 0.80 0.8 0.80 0,009-0,045
1 X Min, 1,800 -
3 X Min, 1,800 1,900 3,500 2,300 2,383-2,825
. .i ? ) »
WERE Cp.0.1) 7 & Min, 2,800 3,000 - - -
28 X Min, = 4,500 i 5,000 —
& (54 ) Min, 60 60 60 60 150 — 230
® B B N #8 (/BF ) Max. 10 10 10 10 4.5—6.5
B ¥ ( Faise Set ) Min. % 50 50 50 50 72.2 —91.2
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A~EKBHcmHER
RBMRIBETPHRERELCAETE  ERERERE - RAFTR IR
REZFEXBEMUBKCECMEFEEN  SEFHBABRBEARETE -
BARBEARERRHARRER  FREAEFRLRSRHRAR | — N
& (N e
AOARABREARERERE—PUMAE (L) -
ANBERR
ATEZEELEXMR AEHE - HRAE - RIBFTSETEAZRERER
BUEF > AIAWBEZRR - RBRELZHBEME » BARLEEIHBWER »
BE—ZHRBERE 95 U E FHAKHEL2 BERSHGEERS B8
EMRABRNZEN » RETHEEER o
EHRBEFECER  TAREL REIERXBER  BLERERS
EHERSMEMEARNBERER > HEREQKVRZHEERERFHNERE
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FH—F B/

B # R

ATRMAAL  REBOFE~QENRBRE - TRF 8~ 9. AN RS
11 ~ 12, » B ZE S ARBE KRE2REFE -—XGHEFERLSR  HET
HSERTARE  BYBHEMRE ST ARMRE  BBEESME (M5 KB K
BHE LRSS —40E AMITKYAENACEX EFARHE
R6IE 3. A T APIRE » HA7ERSAR H B T o o
MRATERMEARBE  BTHBCRTEAEXSTIERN 2 BB HE
HBR T RRES REMLUFRAA TER - mAEZKREARFZHEA
o mstWAHETS » BAMEE U LE ARQERTS ) UHEE (B
EOBSEN  EEEZ(BAEZIWS1104%  EEENB119.6% » TREH'Z
AT EBEE AR -
AVEARSSEAEE 24 REAMSEREFAREAREZHA » B HEF
EARABMUAEARSANE  ERKBAETEBMEE  RAEURTHER
HEERUARE MESEBERBE CAREETSONAEERERBAE - &
i TH IR A T AR HZ R & 0 BohfilS5E LR R IR A K o
R TZAHBRERRERN > H2BERERTRABE NS 2HHE -

®12—2 T EH B A E

B & | x [ 1 M L] ¥l& H X K

# B £ B IS 8 S . ] B

: L BB wmoomi | REEBE| RBRs | HES) Hex
X i# (T 40,363 40,363 44,753 1,573 46,326 - 14.8 %
L BT 10,019 10,905 10,934 750 11,684 8 %|16.6%
Mg omEm|T 1,650 1,418 1,418 2 %

V" $MER| T 104 106 06 | 5 %| 1%

¢7 =i [T ' 502 575* 575 2 %|14.5%
(W -3 635 81 81 2 %
- | i’ .| K 491 491 -
| ® | T 464 464 -
#Bli2-%"W M@ 3,570 3,570 | 1 %
g|12-7= M| @ 7,930 - 1 %
sheath /A B K| T I-STJ_ = 2 %
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#12-1 FEIfFHE
T e 1 B (®Bfz| 11 B | 12 BE| 13 B |® B|& &
o e e 350 kg /cm? | M? 6,566 | 20,767 | 2,590 29,923
i 240 " m? 4,348 728 | 2,062 7,138
T 350 " m? 3,842 3,842
= 280 " Mm?* 7,815 7,815
240 " M? 10,180 2,636 | 3,125 15,941
L 210 " m? 367 7,108 7,475
fa 140 " M? 429 2,400 18 2,847
% 350 " m? 2,590 2,590
R % 828 &| M 12,570 1,156 | 5,070 18,796
= L # + W M 1,182 1,182
& | M® | 34,460 | 41,934 | 12,847 | 8,308 97,549
b y =2400kg/cm?| T 293 293
M - f, =2800kg/em?| T 966 2,660 431 4,057
T f, =4200kg/cm*| T 207 207
2800 T 1,361 1,335 415 191 3,302
i 2800 T 1,360 150 500 150 2,160
r~ B T 3,687 4,645 | 1,346 341 10,019
¢ 1/2" T 42 1,376 1,418
] " ne ¢ 7/16" T 104 104
F ) T 342 160 502
| 22 T 81 81
" []40 X 40 cm| M 14,453 14,453
*x H @ & M 1,895 1,895
¢ 150 cm M 836 836
. am ¢ 127 cm M 3,451 3,451
! $ 102 cm M 8,207 1,221 9,428
L ¢ 76¢Cm M 6,039 6,039
¢ 40 FA L] B M 1,868 1,868
il 23] W (19.5M & ) a3 490 490
& No 650 M 141 141
f# No 400 A M 72 72
% No 250 M 348 215 563
i3 i i b4 o M? 1,076 1,145 477 2,698
o A m® 3,968 | 21,000 | 4,463 | 25,964 | 55,395
k El b i M? | 62,900 | 73,300 | 27,000 163,200
i 1S & # - M? 13,300 | 14,600 4,100 32,000
#” By M? 6,900 6,900
&R bi:| 2 b M? 19,400 19,400
&) it M?* | 76,200 | 107,300 | 31,100 | 6,900 | 231,500
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£12—-3 I B 8 o W =
Her: E%T
11 - 12 & 13 &
®” B/ | & it : # 2K *
EFB &M THEE&EM| LT LM | TELEM| LB EM| TREMN
T ﬁl e (M| 549,499,237 72,894,420 54,845,320 244,263,522 | 122,569,520 30,659,305 | 24,267,150
) (@) (100 %) (13.27) (9.98) (44.45) (22.31) (5.58) (4.41)
& e @| 609,334,456 88,683,494 53,860,400 278,330,678 121,197,530 38,014,214 | 29,248,140
3 (b) € 100%) (14.55) (8.84) (45.68) (19.89) (6.24) (4.80)
(€) (€100 %) (13.91) (9.41) (45.05) (21.10) (5.91) (4.61) @+®
eHeERAYE ©=
fE @| 609,334,456 84,758,421 57,338,371 224,256,131 128,569,550 36,011,665 | 28,090,318 2
EWTHEE (© 608,149,332 90,468,781 57,174,615 276,596,484 123,927,607 39,472,295 | 29,384,516
H—-HETH (d) 1 95.56 % 106.46 % 98.65 % 106.08 % 94.73 % 96.04 %
. 3
M- KETFSLE ®| 617,258,000% 86,452,000 60,868,000 272,862,000 131,462,000 37,393,000 | 28,221,000 d=@
n B_HEBE ®| 642,044,926% 89,924,000 63,313,000 283,818,000 136,741,000 38,894,926 | 29,354,000 d X@®
o F 2 b5 % @| (673,163,588) 89,924,000 63,313,000 283,818,000 136,741,000 38,894,926 | 29,354,000 | 31,118,662 ®=®x@.
52,183,490 - ®
#® lx & 6,878,160 12,543,624 14,584,010 10,964,808 2,717,568 | 4,495,320 | 4,184,640 |(®) * : R
P (56,368,130) B &M nm
B 105,775,292 By EEsE
@M w 10,548,000 29,820,000 32,235,292 18,475,000 4,706,000 | 9,991,000 | 3,723,000 | (33,895,594)
o (109,498,292)
& H BRI B R 800,003,708 | 107,350,160 | 105,676,624 330,637,302 | 166,180,808 46,318,494 | 43,840,320 39,026,302
] »
( &8 &% # B ) | (839,030,010 213,026,784 496,818,110 90,158,814
g |[BR@EKN 52,140 m’ 19,540 23,800 8,800
1| ) 15,343 5,494 5,408 13,892 6,982 5,263 4,982
& |8 MM
i (16,092) 10,902 20,874 10,245




B FEITEHE

1. FETIFHE
MF12 — 1FmR °

2 FEMEHE
mE 12 — 2 7R ©

3. IREBRSW
Mm#*FE12 — 3FT/R ©

B=m &

b TR SR ~ R BOR S~ RTERON » & FASMAES :
. MRIfFEE
NATEFRAERL@EOS 10 EM° > AU TH=FHFHEE ZEARE
AE100M® - BHRTEER  SMAREEH  HEDARIEARERK
- KAWBTHEBRT 25 M /hr Eik 215 &R —E » 55 9% {4 75 i 4 8 2%
2 0 (A TR AR » 3 448 64 90 9 1R 20 MR 3K 1400 M » KR
B R4 R BE IR TR R R 1 A R BB 2 M I G © S RO TR RS
HE 50 8 7 o
OATERB - XBER > U=ERSa68  TmA—KAHNT » R TR
Mk XBRAEZHRETE  ETERBA UIRALESMITIEMT
(RIERY RYEENFAE ) Mt FHSH TERE 839,000 » §AE
2,500 I MELIHRRE > AEESH 2,000 8% WRKEHZAR
SRR AT TR S BEE > UREERASHEEARY o
2 MR RER
ATEEEHE (B—XBER) » FHEREAKN R 248 » £
EHEEmAAHEE  CRUEAGREER -#RAREA AR  SREAE
HrRB RE-KBENARBEEM B 205 RARBEKSRE (HEL
Bl B AEER AT RO FOME S BREH S HERS)
o MREER RN —HELSAMARELHERES 2ENHBH > LERT
FIEE|H
OATEZARSRE > CHRBEDMERESBERORREARE » ERNE
TTHARMSRE A B &GS hEE o
ORAMEY : FAREBRAAHIR > YHEEHEHRRRT BT B 2HLAD -
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AN FR (BERERBERE  ABHAHREERSR) WEhALHSE bR
2o MRHRZAR » MR 20 AREHEFTAR o
Mk : BREAEEFHRARBLRTESBERRTESE » ERMBRE
R THRMBHEACEE HRE > CHESSSORABRHEBTHRZ
A UEHEZHBEERENRER
BRI » 1 2 Gt HE 75 3R 6R £k IR A U T BB DU B T R (5 BH 2 a8 Il
ReTHEABNERHIUAR ZHER (FXx4 )BARSHRER - WARIIRE
AR 43 B 4505 B b 7K AR B 0 UMM R > R AR -
() 0 T TR O OB, B G Ok R 2 LS BT o
() 7K 40,7 2z 33 0 7R W7 £ B8 % G 0% E R O Bk R SR BB T o
(=) 4k b 51 7 7 5% 7 6 A6 a3 B A OB AR T A T L o
Bas Ry HMBF R » WERERRE 2 MY o K REE AW EF7 R T 88 i 1
BTHARZAAREEERS 2B » ARBIELERRFT S 2HARK » BER
EHEAZ R T HFAARRE SR EEAMEN 2888 SRBAZHEBAR
EARE  MEIERRS
(B8 R A I
(DE RS R LR FIAEARE > (BUEBRRVEHIATHER) » HER
HEZRBEERRER3I~5% - '
QEMERRBES 2 BRBHRERETR 475 ke / m® » BHRAEREK > B
MR HRNAESBEERS > RKOESNES » WEMAKRLRE
BRE (RERGTMAE) IRBEALBEH 475k / m® o
@ MR EERE > NEASHMAEEFRRPERFTEEAEES o
WRFRRFARRLFERE (EAEMBTIEABASMZEXREA » KT
WE=H) » EERALERZRE » BRENSEESAEE » BALS
BELREADTAKBAKLET » SEARRLETE2AE (RDHE)
W B EE FRARYT RmAKIR o
GHREARETIREE  AZHUCREARRTRER » XEXHT HRE
REEEEERZEERSRETH
OBETsHRERAS » (ARESKIOM ) > BREAXBALEE B
BARE THRE 20 ~ 30598 HERREFEURARAKE » MRS
ERZHR HEXBEATRR 2HE -
BEESERG IARREREES > AEFAK  RAGRRE « AR
MR T E@W R LTRSS L EERARRE > SR ARER
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chTi5) A% HEBRAER » EAKPYBIRS 2 MR o
(8) I 45 G B 1 2 M R TR T PR K B 9 ol K A7 B3E 0TI EE A TREER ©
WARMFENHARRZTE T KR ZHERRE 14.8% » KEKA
H o EAEHEGNAE @B FE URATEBEHES MRF - £HE
MR THECRERATRZHAARE SR ARELFECRAFE 4T
EmAKRZH®  RAHER 24 URFALERLRRE2HH NAT
BrFEEERS M ARZRE IRV HERESS S TEE L&
EHRE o
() B8 7 80 5
915 2 REE RSB S 2 B > B SR AR R 2% AR B 7 O HE B B £ M AL AR 3
KRERE R AMGARSE  GHABRIERRV R EETQTHER
Ao MERESHTHERRS LG THRARN (BEBELE) TRZEHY
KTEBEN THEENT2ER :
AT REFREMGRE ( ¢ 17 LLEH ) Fid HoIH - T8 L0 M 5 IR 15
5l 2 48 46 B A RIS 2 1% o
QATESEERZMGELS > FRERGXESHMGHEERE 4~ 15 2
RABBEARBRIE (HRBEOMGRRE > REXHERE » (tE
B SRR AR ) o (LB b0 T RS IR AE o ROK AR SRR A R
BTN ChAMRERHE > MUARRSEHRERKMGH > REHNG
Gl 8 ~9 ARE » 8 Infs 5% K i hneE HAE R o
OMBTRE T » RIE MR % RE - W5 % 8 W LR AR 2 REF - T
R R R > BAFERE bR SR FURBZHHE - R
mTEH -
WHRTHEBAE » RSB MTELEEREE  HARES HEH o
G MR THEBLR ARG > MESGEE  BHETHENR T BRAD 2
BH o
TRMTAG 2 RBREBHEE16.6 % REBAZKE -BREHZ
HERETEY AR (ATERAGN 2FHRERDE.5 %) 4 B4
MR 2 ERAAS
QLA S 4 K
OF 1 T P4 t-X
G # RS o
OREBAEMESE 2B &% o
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HANRATBZHHRAMT
OBEfERZRE
HEEENERCREEATANE  BETLAES  BABES
BRBBEBE  BARS (REORE) 2B (—RBEFRBER) -
@ B 5 0 2 R AE
HEERNNEERE  EBENTHESRKE » ATEERMSTIKE
4% AREKERER3 ZTHE > UEREZK > ARE EALEESEZ
£ 4O {65 T 6 7 B /R 35 77 B o
HRAEBEKERE  TEAHAR WA CBETES G 2R
B RE S A MR 2 R WA BRHBHR NN TERTS > &
HLUBE R S REBABUENETZEN » BHLBMBERALE > %
Ll Sy 68 AERBTHEARZEHE
MERAER  RAER (ERIMG R THERE TEAN > B
EBRERAET 0% ERRBEZHE - UATEAH  HREER K
M MEME S BERS > BESEAOR EHRARARM B
ER—E BAEBRAARAERMAG2EEKE - AREB-HAGRAE
AM—@iAAEREBRZRAERGENS - ATRAGEFZRRE TR M
B TR  RAMKET 400 T2 % » REM ZHENB 4% o
HE 7 A KO R > T AT U R o T E bR PR AL 0 BERSARTTA
FlEBE  BRAADHER  CHREERRBEKRBRM - WERHNE
MEERAER » AL AR RATEERIER 4 % o
@ 5 F R #E
MRS BEARBRER BENEE > SHESERELARD
KERT > AREERESHZEE  AUDARBAAZURESE Y
WK o MRt S AR TFAR > TRAERTRIELE  UATER
Gl REEREHES » MR BFEEE THEES EEHE o
MR E 2 KERGRZHH ~ TEBHZRH > AR RS E AR
ERMEETEIEER ATERK  BASS RAELYFEESR &
R EHEDNBHERVORE  ERYREE KGR X
BEARRA HRSERZHE o
OEBAEZ # 4%
ATRENG TSR XZEEN 2 - KRE > Z TS SHEH
RSB E R EREREMAG 2T (REELEE) » BHRF 2
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F(EFREF)DBERT2BE > PHUMBEELRHZFEHZF A
2EREEEH BRBRTY > BABES BB ELE -
HRAG A BHREBERERCABMER  ZHRWT :

OMRMG 2 BRER CHAR
: i 8
@ ®» R +F RATAERAMEE 2R EERER
¢ 29m [ F E _ 10 % 12~13 %
6 22 ~ ¢ 25 8 % 10 %
$ 16 ~ ¢ 19 8 % 8 %
¢ 13 L ‘f & 5 % 5 %
(85 2 %E Rt
OBBLUCNS REMERKT AEBEREERE DafERERATHK
B n g o

QRIFEBEFZERC AAGHAEETHERR > AXERAR TS &
& o '
OEMOAEAZERM » BNA—-TRAREEE 2 ERER » HRUER
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ERARRRRBETFERRHEERZBERRITEEARACKREBLRAERRFET
Y LinARAZER  REUPAHRI/NFEEZBLEELNEL2GER >
ARBEERFEBAR - WMARRZE WA TEEZARHEHEBARBR ZHY
» ARERERRTARRA :
(Wi TRAMRBM M A EHENREEBAL R AR ERBEIH AR
RFUHR > THEEEHVEHA -
QATEZE®ELTBL HAMighty 150 » Y HEHFEMARTEVEE ERES
BB THE (Po UE))RETRHAABMAKEN  H—E THREURERS
7-8XKUBAESKZILEK > AUHEEBLHREEHBE -
WOREGE2MIIVRRELABENR ZEE > Pa X P » REBRZERE
 RMHAME W 2A S/HUIM > B HBEKEFEX  FRMEH M R—
B WEBSREMZTER
GRZIFMEZHMME > REAKIEF EELRAED AERFZES
BTREERTARBESIREHI—EE > THEEBZREZHE -
OREEUKIY SRl THFERKEREFFZBE > MAER AR » Ht
B FUREAHRAE B TOWHARITHFZARE  BHHRET » HE
Wz THHMBESERMHBEEREFRGFEERAZHA  BF#BEYTNERS
BREEHRE > KugE A E -
DlEZ BB HBRETERZ Ja-s & Jo-e 2 TER K (g 8RG8 HE M@
EERRRE THMZHTEM -

M= iRz K

B AERRY > BATER (FOBEORAZK  ERELZERE
EREBEY  BHARBHREN 2HS > ZEEREMEENESRBS BEZE
G EAEAHB2HES - AR L ERAARERS  £F HE MBI > The
FRRAR FHRE

R ERER THEEMSE L HEMARRERERIER

(DB 8/ » RBLRR B > ARG BT L 8 — T W > @ 1.8 m o

@ ERERE L2 MRS TERREB I YBRERL o

GOHAMEZEMRKYD > MHRTEREZWMAREERS > MXGRBERE

BEABBRTED  GRNZEKED RARTE& B TRZEBLERA
CER > UHE THERSEL s TERMA FAEERER S TEMYE » B



R 5 bk » BB KRBT R ZIa-s Bo-s ERUIME - HHE¥ERER
B RR R+ oo e RSB TG 4T - (F R IR A A 1B {F O TH [ [ B BUAY T 5 i A0
B 13— 4T » GERZATE T Z M MG SEZ OB A 2 IE o sERE3R & (2 AR L 8 fF i
MESBCEIMT  FRERRKEEMER  THEEHE Y - HEHRKRKAR
16 % B AT RO R TR T B RT3 o

&

(b)
13 =4

BEFSERK  FAGERRSEAYRE  LRETEZFEYE > HRELH
BB RBREZ s RJo-c MBHFHEHNTFTURE » IRERZHEIK -

TR SR HER—SZBR TR RERENRSTHITERER T
BEE > LEmEsEt -

ZR2WMmMEZAE (RERE ) RS ZHN AR ME - 200 588K
— DB o

Auf FRMRIERN

MU LR MRARENERBZIK2ERR > ORTEZFHRKF &K T
REREHAEME CREMERIBHUHBMBER  RERRLRZEK
7 fE mono strand » FLUMMBRABEK 12 Rz @) " oMAR AR HEA
EAHEEHRBAEEER N HE  OEKREANGRESARE ZMBERES -

1. 6 THTZ3
AXFEEMRCHBHENDGHARBETHRS > SMEHEHR THIBCRBERT Y.
Lin AR ;

WY 4 7 fimono strand HER 12 KEEME WK -

OF] : BWD by 2 BEEIED » BEHKBERBEE > 266 %?
fham c MEMERIEE > MERETE R YEE TIF ©

@F : R THREGRBEET » ENMARE ?
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fEam o ANEHETHER > HEM AAKBEEMER BEHEEDEABKKX -
@R : MER S sEmBE > MTSAE > BEBZHEAM ?
i AMEREEREAK > ASRARZ_RFAEMBZARATEX
HEMESRIAREE > MR AEREMRE -
) %i- Dk ol
R : AN EGRHALEEEE IBST FHHE > AXFRMRE MR
N REFMIBSI FHHEERFT Y LinRAAFEE?
Ewm - BRARBUEZSRE A BEE
2. WmHAHERF
MAMEZHBRERBRODAEHS EFH 2 EHY THE » RBARHREN
EEAMBAREARYE  BHEBBAN ZEFWE 13 — 5 °

Pc (1] Pe
LEnEE
! | | |
5 Al [+ By @) Cy 0 oy i R :
Ay By Cp |0z _F!
I !
I Y 8 1o jos %
Ay — By . ICq _ D4 Al Es__;_.
g -t —— S SO 1 S Spppe -] |
Ag By Ce I“' JEs |
o STAR By ]Cr |Dr |,!,r___
A Be Ca Os Ey
: : % 1 } : 7"
LA MANHOLE
@ Ci—B2a— AI—D2—E @ Cz2—Bi— Az2—Di—Ez2
Ce— Br— Ae—Dr—Es Cr—Bg—Ar—Ds— Er
UL LR g i il © '
4— B3y— A4—D3—Eq (@) c3—Ba—As—Ds—Es
@ Cs—Be—As—Dg—Es Ce—Bs— Ag—Ds—Es
Bl 13 — 5 MR IEFF
3. BIRGE

AFE¥REEECATE  HRERE T2HRAL2UETRHAABERERFLE
ZEZEE  FIERTRBUEMNT :

= JRY



REAKELIBHREMAREROE TRYE

— M TR :
1. FEME ( Reserve Cable ) RS 2K £ 12.7 »n ¢ Unbound
P.C.Strand #RBR > % 12 — 12.7 mn & Strand X FALARKE TS o
2.7 TR AR K 5 H 58 (ExpansionJoint ) EARE B EK TR
Bl Z BRI b REAE R o
o EAEE
BRARVESEHREN B TIHRB AWM EHE
LEEEEARKE TEESH® :
2. Special Provisions for North — South Freeway Chungking North
Road To Neihu Section Project No. 11 — 12 — 13 Combination
( YUAN SHAN BRIDGE ) SECTION F &#BMHEK)
3.AASHO 1969
47 vy R - THERTHERE 1976
=E-#RE_AD
LATIFRERET7 — 12.7 me ¢ Unbound P.C. Strand ZRK K
12 — 12.7 mm ¢ Strand X HEIMFES °
2AERBRETEE ( Sheath ) ERAK (FmERE ZAK ) WM » BHEAKSEE
WA ERLFEERBECHEHBEE -
PR R O IR 2 WA i PO HE B K5 M 3R ( Guide Cable ) LUE 38 74 B 05 B 48 B 4 Hh
R BRLARK" oML -
SRBREEELR12 — 12.7m ¢ RX (MK ZABREUEEREER
Mg » A MIGERBHE » LaBBRFR o
BB A R AR R T DLBER > (BN T2 = e R 4% B HEBR B » 18 R Bk
AR TIEERTE 12 B 12.7 m ¢ Strand KB H T EAREEBE MW
BB WA AR o
4.2785 12 — 12.7 »a ¢ Strand B} » 28 A9 55 LUK % o #hil ok » DUFI SR 461
ERBOBRN s 2 BEEFK o
FEBRESRETHBEESZ BAXEEFEVAEBE L (RHEHE
) TERAIEE TRH  EREAENL ( Spark ) 2EA » MABEHR » K
Strand MEBEABMEH » REAM B HHEE > EBEZMBIENE
£ 1o 6 4 o
SATERREFBEE T HA B BHEHIHFRARAEASER ( Freyssinet
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System ) » ¥ HAM=FHUEZFFFE (HH—FHUE) -

6. 5 B v 8 B Freys.sinet Mono — Group System BE A H 12 — 12.7m ¢
Strand FEME % 2R FEMSMRG TREMARS 5° ZEMNEH
rHUMBEZHAAHABR 5° ©

1T.HHED :

OmFANE » FFEREDRGEELEFTRE » LR EARRTH TEAR
T o

@#EKEH :
BEEELBRE. =0.3 k = 0.0056 per m

@HRAWE T TRMES » IEB KL HE ™ AGt - &5 B R R it
( relaxation ) &Etﬁtﬁﬁﬁ ( Elastic Shortening ) EIW] o

@R %E# 2 Pull in Bl 15 = Ef o

3B ER L B ( Retensioning ) DI B /K Pull — in & ©

9.FC8k ¢
ZHERASMEOETNRGBRERE MG P AFREZER TS
HEVETREFERTHRHIRE

0.RBEFHERF 2K » WHEKBEMZEE  URERORBIER  HBRE
RERZEEHREMEGRUABREERER A0 ROBESEEE B2
W (REERAESE SR RRTRARTERE » FRR A AR
TFEBEBAARFEM -

NERCRLEEREMABHRE > RERRFLEARYT > RBMHE TIFHESR
RHAKRTZESH ( Admixture ) °

RRBRZABREGKGZABERRRERER FHEEZHE  HEBABHAL
EBRAARNTBE -

BT ELl Freyssinet System 12 — 12.7 mn ¢ BEA » ¥ EAB N B EAR
System > MHEABEELZHEIBRERNK ZER » EHEELX (2 RkE
) AT » BESRRFT System HAFL L » MR A IRAZITREBRHEZ

MO EREMNMARBRERE BKBEEBEFHIVERAZRE R HF TR A ERHE
B ZHREIER -

IS5t A B EHA -

ATEUSKRRFREN  BRZEBLERE Bkt > BHEIKE
ME—-REX RFEEMBRRME BN  HARERATIFZ—OATLR
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s MR (KR » Kt ) AT BRSaERABEHEA -

P9~ AFLFTHA R R -
LRB T2 HE » JXRBE L2 AFLBZELUITH °
2RBBARELTEZBERL 2 » AFLZT5 B P Ry [ ¥ HE 5% 2 5 M i 2
AITRERAE o
IAFLITBA » R » B TAEPIREHAFBRS > BEERLURA ERE 5 &
BREELUREZ
AMBIFEEE BB EFERF A -
5. K EHH - '
ATHEURSHEEN  SREMAAKEITN ARPZEERKETE Z—
YIEA - ‘

A~ RZEAE R
LEEh R BUEFEKRKEELABRZEMR EMRE -
2HETHBROBRZEHERHTERE > HERHTRARELZ °
3 THMASHERHZ BT HAERM I AAKTERHZEREAR
45t B KEHEA :
ATHEN—-RFE BRABLEMEZHP HEAT IR CHFHBEP S (H
ERBEAOHABERAREZEDLAEK O A RERZEFTTZ—U&EHK (8
FEREE )HAER-ABAA-

ANEAEmSE (12 T 12.7 )
LUESHAEMY  SEAEKER » M3 XM o #ES 2 7T RERFE » KB
EFREGASEEARN FEEREAFHM > KRBBESE - NHERKRA
BMEBRAE  KOEESTAE  NEERMME -
2. 7% 49,75 11134 F ft 86 System B§ o {77 JE 3% S5 3T BGOSR G
B AEEREAMM -

£~ 12.79 MBEAE
LA R S BN EMR ©
2UTHBHEEN  STHMAAEES > WEFRZTEE ABEM 10 %5HE
REXERKMEAREX=4 ARERH -
AFEBTTHHERRR S » XERFIEE ZHE -
4. KN A System B » BRREELZAFAANBEZBRRE (B XK
&) EFMZ -

A~ (i RER R -
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EMfERDENERBEZBME  KIRARREL ERER » KO E
IR 2 o

B 2R REEAEMBEALBAERER (RELTHE D & E%E
ZWH ( $hH 3 Epoxy Mortar ) #EE 2 » URFBERZBRIFIEE o

ATHELGEREM » #EBABESMAZ BEZIFEERS - B HEN
(dtmsimm > ARES=MHAAFEROIN173m » HEFAERZRK L7 T
Ez—YTHR&-

N~ HREENREEEX  REREEAGHRERBR I ERFXESLRENSE -
RBEESAERFRHEEEEMBMB T EBREBEXZEST  EXTIIEFE
¥ - | |
LEFZ3I~5 BRAMUEEREFEZHBMBIEETCRERTHRA R

o 2 o
QAMEREEREEE 12 K 12.7m ¢HEKBFN BRIERAZHFIBRBER
B A WA R B o
3RAMMZI~5 BIRFATHE RRB TIFEHEBMAIFEEX > METH# KT
BAZRAE®  THUI~5 KR—MESHEFT REGTHFEZ—HTRR
e (ADLRBHD ) % > ETHE M2 HRIESE -

+ o~ W ESRE R YA E R R IEE o A TR A 5 78 8 ok 17000 e 4 5% /F 2ERF > T
BEAERGE LRSS L REFEE MUAREZMBERERTRD » TR
FAEEHRREZ

T AKTERRATZHE120BEBEXR2WE T °
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4 MAEHERBEFFRH

4 — 1

HHEHE

(DB NEX

EEMBEBRB IBST R zMat@m NE 13 —6

HRIBEZER_E&  BRELZEMIEBLIGTRBR A > 2RM

w,
a = 0-K6X0.8x90 "

H
1
H
]
3‘ :
L3
3 c
w‘y '
. [l
. ]
&t o ‘
:{‘é)fl ‘ 1
_ : ;
: ; :
0.5 R ob e 0.8 Rpew
B — 13 —6

BMREHDEERD » BAEHEHB 0.7, HhRMBEER » 43HH

BhOoEsBRERAREDS .51, » FHLLO.6f &

1
RiMEzBmAD#EL = (—3— Y2 X 0.16 X 08 X 190 = 70 kg / mm?

42

BE 8 4 4

HRTEZTEA » EEAGH L W a8 % KR E - 8% U KE
Ve Wi BE (B W05 DUME THE & 55t # = 0.35 k=0.0056 / m (X
B TR EEESE) SHEEERL > ERSREUN BB R 6
- G EBELD 1Y o

HHEHE
B#MA B D |
¢, = (148.32/2) — 0.46 — 4.36 = 69.43 m
2= 4.36 m a = 5° = 0.08727 rad. R=50 m
43 = 0.46 m
fi= e0008ex6043 — ] .47448
f, = (038 /50 +0.0086) X 436 = | (5647

£y = ke - § G258
BBFFREZOHAOBME 0.8 1.
Al fo 190 X 0.8 X 0.99 = 150.48 kg / mm?

fo 150.48 X e=0%%¢ x 046 — 150 09 kg / mm?
~ 392 ~

1l



fg = 150.09 X e~(0.0056 X 4:36 +0.80 X 0,08727) — 149 69 kg /mm?
fa= 142.69 X e~ %% x 8 = 96,77 kg/ mm?

b
3
oy cispoyy SOE
5
=

- fa
i

ic

© |
lomc |
Is. |
x I 436 :
A —- 82 o6 I
”
F?;fiﬁl-t.- TR ()
A ¢ =5°= 008727 pask
A E i
Lt T
] /
Pa =Pe =Po =6y.34" & 3% ;'[ ol

- % o_ 'l'
Pg=6l.815" Pe=37465T Strusht Jex W

=Jo™» G?J‘Lw!‘-‘
B 13 — 7 6.

fs+/
IN= S /\ *Es = fse¢
Es |
# Es = 20,000 kg / mm? |

i 0.015 x 20,000 = ( 150.48 — 150.09 ) X 0.46 + ( 150.09 — 142.69 )

x ( 142.69 — 96.77)

X (4.36 +0.46 X 2 ) +
69.34

X {x+(4.36+0.46 ) x 2}

x* +9.64: --.393.73 =0

X =15.60m
8 fo (max> = 142,69 X e~ 0056 x15.80— 130 75 Ko/ mm?

foe ( pBEEHTESD ) = 130.75 — 2.70 = 128.05 kg/ mm*> 114.00

kg/ mm? = 0.6 fs' '

Rt T 5 T8 2 9] S0 HE 70 FE F (&K o
SGUpHZBRRKBEHVYIES fuim = 0.6 X 190 + 2.70 = 116.70
kg /mm? REBEBZES -
X pHZOYIHENR pa
Al fs=faice**=f, (1 +kx)

fo=fpeet W +Ha=f, cot=+ 30 +HAf, (] + kx + 4.36 k+ Ma)

fo=fce €= fee=teom+lA= f, (1+kx + 4.82k+ pa )

¥ EFERXMRAA Es = fs+/ ¥ FHiE
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/\*Es 5.
x? 4+ 9.64x — +

28ra

fa vk

k

4 23,2324 = ( ceeeeeneneseeeinniees {1)

BI/A = 0.015m, Es = 20,000 kg/mm?, f, = 116.70 kg / mm? ,
#=10.30, k=0.0056 FEMRALARZ B x=16.022m

B K% fa=86.57 kg / mm
fc=134.27 kg / mm
f; =135.98 kg /mm

2

fs =
fo =

127 .65 kg /mm?
134.62 kg /mm?

P (FRIEZHED )

REREAZIR
e0.388304 e 0. 050597 __]
A\ ¢ = ( 86.57 X X 6934 + 127.65 X ——— X 436 +
0.388304 0.050597
e0-002576 _ | 1
134.27 X ————— X 46 + 135.98 x 30* ) x ——x 2
0.002576 20,000

= 80.1 cm

*EFRBRE IR R 30 cme

BRAEHKZEHE» Dlpe =0.20, k=0.0040 /m Kpr=0.40

_k =0.0072 RAQRXRZEMTF °
¢ =0.20, k=0.0040 / m B :

fa= 95.83 kg /mm?
fc= 130.95kg /mm?
f;= 132.51kg /mm*
¢ =0.40,k = 0.0072 / m
fa= 78.00 kg/mm?
fc= 137.32 kg /mm?
f;= 139.16 kg /mm?

M REBHCRE ZEWME 13 — 6

fn =
fp =
AL =

fs ==
fn —
AV A

*%13—6 MAHDEHEREX

126.46 kg/mm?
131.19 kg/mm?
83.2 cm

128.51 kg/mm?
137.77 kg/mm?
77.0 cm

| A~B>D C E
|
L W i
f; JAY ] fy FAY 4 f) Ne
Ekg/mm’ cm |kg/mm’ cm kg/mm" cm
| [
l |
=0.30 k = 0.0056 | 135.98 80.1 | 135.98 73.4 | 135.98 49.9
B ]
#=0.20 k =0.0040 132.51 83.2 | 132.51 75.9 132.51 50.6
K =040 k = 0,0072 139.16 77.0 | 139.16 71.0 139.16 49.0

—~—
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5. # i3
5—1 BMBRMZHEMERE
KEGT RS BB B B EREN TR :

1T

1T
L | l iT v
20376~ . o7 ™  -20376 ] arar? —1.1780
i e

PIER A PIER B

]l'T' _l”'_

i

a9 ' 20557 07819 ~ZossT
PIER A PLER B
1T I]-r J IT
2 Li440 0os2 ‘ 1.7839 -a302i 04706
PzER C ]

PLER D PLER E

I i

© 1.7T839 ] -06052 0.8903 I -0.3021

PIER D PIER' E

B 13 — 8

5 -2 BWMBMRER—SZIARMELZIHE
KEBTEHHE  EWARE—HZ2IARTECRENTRC(13 -7 ) :

£13 -7

1% B A B : (6 D E
3 6h R A B 6 6 8 6 8
E’Eﬂﬁﬁﬁ ~+ 44,7 | +45 0‘+447 +45.0% +31.5|+29.0 |+ 44 1*+415+180 +16.5
jJ z !ﬁz - - - - - - - - - -
A ~ e j

+ 29.8|/+30.0 ([+29.8 |+30,0 | +15.8|+14.5|+ 29.4 |+ 27.7|+ 9.0 |+ 8.3
-4 2VA

FHoAMBoTAEMELE 4K (12 - 12.7=m¢ ) ELXRBUERALRHEEINDS

REFE #HREZEET I mm A -
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2 =g

EAERBRBEZHDER

+298 +300 +298 +300 +i158 g
:a}:: l x;1 b d
PLER C
PIER A PIER 8
13 — 9 (@) _
20274 —-c.7L/5 x 29.8
( (™ (
| —e72it | (20378v20357)  -ol7ei} |+ %z w | 83
o . -eT78:9 (riy&Eo=+2c2o70) L %2 L -2

fR18 x1 =16.2412 T x: =4.2116 T xs =5.4433 T

+45  +294 277 490 +8.3
l X3 1 } -xz1 _ i"!
PLER C ] -
peer 0[] 13 — 9 (b)
c.870 4 -ozcz2| < rxp -a8.2)
-6.3¢2]/ (1.7825+08%502 -0 ez J 57J
o -0. dansz Cr. 1440 +1.7839 )\ 23 . <3
Ml x,=—7.7250T, x2=5.2122T, xs=—4.0116T
BRERE
BB N : —2.0376 X 16.2412 + 0.7819 X 4.2116 + 29.8 = 0.00 mm
ZEA~B : 1,— 2.0357 X 4.2116 + 0.7819 X 16.2412 + 30.0 = 34.13
mim
2,2.0376 x 4.2116 + ( — 0.7819 X 5.4433 ) + 29.8 =
34.13 mm )
@ZEB~C : 1,0.7819 X 4.2116 — 2.0357 X 5.4433 + 30.0 = 22.21mm
2, 1.1780 X 5.4433 + 15.8 = 22.21 mm
@HEC~D : 1,— 1.1440 X ( — 4.0116 ) + 14.5 = 19.09 mm
2,— 0.6052 X 5.2122 + 1.7839 X ( — 4.0116 ) + 29.4 =
19.09 mm
KED~E : 1,— 1.7839 X 5.2122 + 0.6052 X ( — 4.0116 ) + 27.7 =
15.97 mm
2,— 0.3021 x ( —7.7250 ) + 0.8903 X 5.2122 + 9.0 =
15.97 mm .
\H S : 08706 x (—7.7250 )—0.3021 X5.2122+8.3=0.00 mm

~ 396 ~



6. M T#&#@

MR GEEDFEROEILATRMT R HNSEARFASHARE
RB-ES2EETHEAGTYEMRFELRGRIECEERS TG TRY
#7715 » Wi Mono-Strand Z §1 » T8 46 Ui A ¥ BE 36 V8 1 A 7 ot L8R 6K e 22 B
P o HEMBEIF LR BB S I T K o % RN BT A e o A
B 3B AR5 65 b 5 2 B 06 8 MR RS (4% R BA 2 MG T VR P R 0 27 55 TR AR M R 4% o I
EHER) BRAREHSHZEECRAZSENLEWERFTH - 4 7 RAH
fH R4 2Mono Strand B A3 REGEMHEEREER 12 ~12.7m ¢ ZH
Zi ERERFEHEDE 10 KHS  SERHIABRIJER 7 R 10 &
FUMES » KEREH Y RNE13 — 5 o

ATRZMEENGT%BAES ( Freyssinet ) T# > Hit B SR 2 i T#
AURBAEASESEE  CREESTRRAESB R ARG TE  hREBES
AT BEATNEEMEBBRV IE2FFE  DEREFHAEBBR VI % &
B 7Y B R R %HEE Z S BB R  pullin) » HEA 16 mm >
HEEEA6m  BELUARNENR ., =0.75 S BEWEBHE IR KED » BER
MERK 4.5 UEARYEAR K2 HFURABEEK °

BBR V Z gl ief&mm13 — 10 Fim

KRN EH AR KEMARESRETR2RER 12 - 12.7m ¢ MEH
RIS R ERRRERER 2RI T

£13-9 FBfAHEREREAREHRAEREZLER i (R : mm )

& E R

JA—B

Je-c

JC—D ,

Jo-e

34

22

19

16

30

20

18

15

" A E

14

19

16

19

B ERB Ja-s
7. W TR

A8 3 RERBMAEMEBEREN > EURRE KA AR

WA TREEMHE ZRHE 1 o B2 5 fhfh R o 5% A B AE LUK KoK
WHEE TR R Z A BRI FEEA - #EmH 10 m ZHREDH
BYWBEEEEEINRZEN > £ 43 mAARBEFHLE > 5B —
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it ) SRR 6 o
QFWWE 1 MIRAHE R A7 5 » ETH/BC ZMPWC 1 ME WY M
W O O K TR K O S A v T 0 S AR A R LR B B et o
MHEERER 43 mORBARER R - ELUFH IR 12 — 12.7 m ¢
MR E HZH  ZHBMHOS 50 cm &> HREHBRIEE-
Q)VEHHTHHD ZHEHWD 1 MMk o KIEHFFEREID 2 iR %
FriR » HED 2 M EEVESE K Roith » 79 W05 MM D 1 o BXIR IR Hh
REF - &) 7) IR AEPHBE 2 T@B » HEHEA 30 maHEZH »
RHEKBEHHEK 30 cm RZET  CBEUFIRES > BLUHm%E > B
BT 40 RUIAHP —RMBRIH%E o
WBHA~B-C-DREZHEH 1 X223 10 RMES » BARKAL
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YUAN SHAN BRIDGE

PRELIMINARY DESIGN REPORT

SECTION I

Introduction

The purpose of this preliminary study and design 18 to obtain
an optimum layout for the bridge. Since no schematic design
was conducted previously, this study includes the so-called
schematic design extending into preliminary studies. The
main purpose is to present several feasible layouts and
designs so that proper evaluation can be made and the best
design can be decided on.
As ©8 usual with all projects of this type, the main con-
siderations are economy and aesthetics while satisfying the
functional and safety requirements of the structure. In
addition, speed of construction is a major consideration,
it being intended that the total construction time will not
be more than two years.
a. Minimum interference with existing traffic.
b. Minimum obstruction to river flow both during
eonstruction and after completion.
e. Attention to foundation conditions with soft
deposits of varying depth overlaying soft rock

strata.

~ 415~



d. Maximun use of local materials with minimum
imports.
e. Utilization of available local labor and
equipment.
f. Use of new techniques in design and construc-
tion, if they can be properly executed.
g. Location of piers to minimize relocation of
existing physical facilities.
This study ts limited to the main spans which cross the river
two times. Approaches to the main spans are to be designed
by the Taiwan Area Freeway Conmstruction Bureau itself. It
18 realized that the layout of these two portions must be
harmonized in order to achieve a good looking and economic
design.
The exact location of the'bridge and its vertical alignment
have been specified (Fig. 1-6). It is our understanding that
changes cannot be permitted except perhaps minor adjustment
on the main spans which do not affect the approaches.
Traffic requirements, which determine the cross-section of
the bridge, are also specified. The bridge accommodate thrce
lane of automobile traffic in each direction plus shoulders
and .medium strip totalling a width of 34.6 meters as showm

on Fig. 1-60
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This report presents various schemes, all using prestressed
concrete. Conventional reinforced concrete construction is
ruled out as being too heavy and uneconomical for the range
of span length which can be reasonably constidered for this
bridge. Steel construction is deemed inadvisable on account
of the excessive amount of import required. In addition,

a steel structure would require painting and maintenance
throughout its life.

Four major layouts are proposed in this report. Most lay-
outs have more than one alternates, hence a variety-of
structures are presented for choice.

The quantities of materials computed for each layout are
believed to.be sufficiently accurate for purposes of com-
parison. While the total cost estimate is believed to be
correct within'a few percent, large differences for indi-
vidual items may exist. These will be ironed out in the
final design as is the usual practice.

Unit price for materials and construction were obtained
from the Taiwan Area Freeway Construction Bureau Authority.
No escalation has been provided. It is assumed that
prices are pretty stable and should be so for the next

two years. However, as a safety measure a 5 or 10% es-

calation factor may be added.




SECTION IT
SCHEME 1

Continuous Layout, Medium Spans

This scheme 1 follows a conventional pier layout which was
recomnended by the TAFCB and adopted by a previous bidding
firm. Piers are located to avoid disturbance to existing
roadway and other physical facilities. However, three
pters are located amid river channels, since mediwm spans
of 70 meters are not long enough to span the entire width
of the river.

A conventional method of construction pouring all concrete
in place on forms and using full falsework is assumed for
purpose of estimating and comparison. It is realized that
this scheme ean also be constructed using precast éegmental
construction, or precast beams to be erected with steel
launching trusses. Since there are different ways for
precasting and erecting, it would be logical to permit
contractors to submit such alternate methods rather than
to specify a pre-determined method which may not fit the
capabilities of all contractors.

Two designs are studied for this scheme as follows:

Scheme 1-A

A bridge of uniform depth is proposed for this design in

order to simplify formwork. From previous experience with

~ 418 ~



Scheme 1-A - Contd.

similar spans, it is known that the "P" shape is the most
economical because it employs the road surface to serve as
the compression flange while adding only thin webs to carry
shear and to house tendons. Near the piers negative moments
are high, hence.boz sections are provided so that the bottom
flange will carry compression in that area.

Scheme 1-B

In order to eliminate the cost of additional bottom flanges
required for box sections, this alternate has curved soffit
so that the "T" section can be maintained for the entire
structure. It is believed that this curved soffit may look
better than the straight one. lsince this scheme 1-B costs
about the same as Scheme 1-A, the choice should be based on
consideration of aesthetics.

The main advantage of Scheme 1 is its extremely economical
super-structure and its lower total cost of construction,
as detexmined from the quantity of materials. The main
disadvantage is the presence of three piers in the middle
of the channels. These will always obstruct river flow
and may create disturbances. Probably because of this,
Scheme 1 has a mediocre aesthetic appearance although it

i8 by no means ugly.
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One important constideration concerning the cost of Scheme 1
is the requirement of full falsework across river channels,
in addition to pier construction in the midst of the river.
In view of high water seasons. and possible floods, there
is always a posstibility of delay during construction. It
may be questioned whether such mid-river construction can
be co?npieted within the allétted two years limit. Con-
tractors may either take chances hoping for favorable
weather conditions or they may raise their bi&_; abnormally
in order to cover such contingencies. In either case,
should adverse conditions exist, loss and delay may become
unavotdable. | |

It is our epinion that while Scheme 1 ie a feasible scheme
and the most economical one on the surface, it is not the
best from aesthetic point of view and as far as speed of

construction 18 concerned.

SECTION IIT
Scheme 2-A

Cantilever Layout, Long Spans

This scheme 2 requires no falsework over the river portions.
It has no pters in the main channels of the river. A proven
method of horizontal slip forming Scheme 8-A i8 recommended
for this scheme with a main span of 150 meters. This method

has béeen used in Germany and Japan for spans exceeding 200 mts.
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Scheme 2-A - Contd.

Our firm designed the Rio Higuamo Bridge for the Dominican
Republic with a span of 190 meters, which is being completed
this month. The smooth execution of this bridge in a country
not as technically advanced proved the feasibility of the
method. In Taiwan, this same method has been used for spans
of 100 meters. |

4s an alternate to the above Scheme 2-A, Scheme 2-B using
8egmental constmctibn can be used to build the same struc-
ture. This consists of precast segments about 17 meters wide
and 3 meters long to be raised into position and tightened
with post-tensioning. This method was first developed in
France and recently applied in other countries éncluding some
long bridges in Switzerland. Our firm has developed similar
segmental construction for the San Francisco Airport Bridge,
although they are of much shorter spans.

It is recommended that Scheme 2-A be detailed for construc-
tion and Scheme 2-B be permitted for submission by contractors
subject to the engineers' approval. This will encourage inter-
nationgl competion. Although segmental construction has not
been executed in Taiwan there may be contractors who are will-

ing to apply the method probably with some outside expert

help.




As mentioned previcusly, Scheme 2 has two excellent features.
It has no river obstruction during construction and after
completion. It requires no f&lsework, thereby its construc-
tion is independent of weather conditions and it can be built
within a reasonable and contemplated period. Needless to say,
the absence of mid-channel piers and the slender curved
girders of the main spans make this an outstanding and ex-
tremely good looking structure.

The main objection to Scheme 2 is its higher quantity of
matertals for the super-structre.

But the excess in cost per linear meter of bridge is only 3.5%
above Scheme 1. Another objection to this scheme is the
possible high cost of the steel slip forms probably 8 of which
will be required. If using Scheme 2-B, its ségmental eon-
struction does mean a new technique to be introduced into
Tatwan. -

By avoiding pier construction in mid channel, contingency cost
for this scheme is reduced. This may eventually be reflected
in the bidding price.

In order to obtain a proper layout for Scheme 2, the main
portion of this bridge has to be extended some 56 meters

into the approach portions. It may be argued that these

56 meters will now have higher unit cost per square foot

compared to the original approach type of construction.
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Scheme 2-A - Contd.

However, there appears to be little additional material re-
quired. For purpose of comparison, these additional 56
meters will be figured on their original cost as being

part of the approaches and this cost will be deducted from
the total estimate of Scheme 2.

Scheme 2 requires a slightly deeper beam near the pier at
the summit. In order that these beams will clear the
traffic below, it may be necessary to raise the bridge

deck near the summit by about one meter. This should

not affect the approach layouts.

Because of the method of construction for this scheme,

it 18 not desirable to build skew piers which would re-
quire skew super-structure. Since the main piers lie on
the banks of the river, skew layout is not considered neces-
sary for this scheme.

It is noted that this cantilever construction will avoid
falsework over the busy road traffic which is otherwise re-
quired for Schemes I, III &Iy. We believe that this scheme
i8 the most desirable from many points of view and is recom-

mended as the best layout.
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SECTION IV
Scheme 3-A_

Cable-Stayed Layout, Long Spans

This Scheme has about the same pier locations as Scheme 2.
It offers no obstruction to the river during construction
and after completion. The small shifts of the pier loca-
tions are made to accommodate uniform panel length desired
for this scheme. As a result, the main span is slightly
lengthened, thus giving even less osbruction to river flow.
Scheme 3-A presents a right angle bridge while Scheme 3-B
a skew bridge. These two alternates have practically
identical quantities. However, the skew design requires
more details and will cost a little more. It is our

- opinion that with the long main spans clearing the river
-channel, skew construction is not really necessary. We
only present it to call your attention to such a possible
alternate.

While the super-structure of thie scheme can be totally
cast in place using falsework across the river, precasting
_ the major part of the super-structure will save forming

as well as falsework. Therefore it is proposed that tem-
porary bents be erected at each panel point - 6 for the
longer crossing and 4 for the shorter one. The cross girders

will be poured in place on top of these bents. Precast tees
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Scheme 3-A

Cable-Stayed Layout, Long Spans - Contd.

34 meters long and weighing 70 tons a piece (using two
50-ton cranes) will be made at a precasting yard to be
erected into position, then a topping slab of 6 inches

thick will be poured in place.

Many similar cable-stayed bridges of steel or concrete

have been built throughout the world. The longest concrete
span exceeds 250 meters. It is an accepted type of con-
struction and is believe to be economical for long spans at
certain locations.

This Scheme 3 requires some falsework during construction

to be erected over the river potion, hence it is not as
desirable as Scheme 2 from that point of view. But it

does not require full falsework as in Scheme 1.

After completion, this layout offers the least river
obtstruction. In this sense it is much better than Scheme 1
though only slightly better than Scheme 2.

The aesthetic appeal of this layout may be somewhat con-
troversial. Some people may not like the high towers rising
above the roadway. On the other hand, these towers emphasize
the river channels and present a unique feature which has

of fered distinetion to similar structures, particularly those

along the Rhine River in Germany.
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Although this scheme has the added cost of towers and
cables, the quantity of material thus involved is rela-
tively small. There is some saving in the deck materials.
The main fbafure 18 actually the precasting of the "T"
beams and the use of some falsework during conmstruction.

The cost differential between this scheme and Scheme 2 is

almost negligible.

Although this scheme deserves careful consideration, it
18 our opinion that Scheme 2 possesses a simplicity and

clarity not equaled by this one.

SECTION V
Seneme 4.

Y-Pier Layout, Long Spans

This scheme has essentially the same pier locations as
Scheme 2, but employs an entirely different type of con-
struction and a special pier layout. By using Y-shaped
piers, the actual span of the super-structure is greatly
shortened with respect to the span between center line of
piers foundations. The Hegenberger Bridge, a gimilar bridge,
with a center span of 90 meters, designed by the consultants

has been built for the City of Oakland, 1971.



Scheme 4

y-Pier Layout, Long Spans - Contd.

Its attractive and grand looks has been’ adored by many.

This scheme meets well with our aesthetic requirements.

Two ways to build this scheme can be considered. The

first one is to employ precast waffles, like the

Hegenberger Bridge. These waffles were described in
Engineering News-Record as upside-down bath tubs, having
size of about 12' x 14' and a depth of §'6", with a con-
crete thickness of only 2-1/2". These were successfully

and economically employed.

The other way to build this scheme is to cast the bridge
entirely in place. Since waffles are not necessary for

this bridge on a straight line, cost can be saved by using
T-girder construction. While it is possible to precast the
tee elements, it may be easier to use in-place construction
for the local conditions.

Cost estimate for this scheme indicates that it is comparable
to that of Schemes 2 and 3, slightly higher by about 1%. It
offers no obstruction to river flow after completion, and
has no deep-water pier construction. However, falsework is

required during construction.




SECTION VI

Foundation

A study of the foundation explorations indicates two pos-
sible methods both supported on the rock stratum. First,
the use of piles driven through the rock is an obvious
solution. However, frictional capacity is limited for piling
through soft deposits, hence the piles will be essentially
developed in bearing. They are sufficient for mediwn-span
pters. Since it s eady to obtain large bearing areas with
catssons, this becomes the better solution for long-span
piers. Also, for lateral resistance, large caissons would
behave better than individual piles driven through ‘soft 1
layers.

We were tnformed by TAFCB that the ultimate strength of

the bearing rock was 143 tons per square meter. Consulta-
tion with our soil mechanic*expert indicates that this
should be more nearly the allowable bearing capacity. It
18 further pointed out that the meaning of the so-called
"yltimate capacity" may differ so that although it was
claitmed to be the ultimate capacity, it may in fact be
close to the allowable capacity.

For the purpose of our prelimimary designs, we are asswuing

an allowable capacity of 75 tons per square meter.
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SECTION VI

Foundation - Contd.

- It 18 fully realized that a more reasonable and accurate
assesémen;‘ﬁhoulé be made of the allowgble bearing pres-
sure.. We strongly recommend that an expert foundation
engineer be engaged to scrutinize the foundation conditions
and to come up with an economic and safe recommendation.
The amount of fee required for such a study will far out-

* wetgh the saving which can be affected.

SECTION VII

MISCELLANEOUS ITEMS

Earthquqke Design

We were given an earthquake force of 15% gravity to design
for this structure. This is certainly a safe value. In
the United States, AASHO specifications require only 6%
which we believe is too low for Taiwan. In order to reach
a' realiable value, a dynamic study of soil-structure inter-
action should be conducted for that particular site. This
would yiteld a more reliable lateral force and also tmprove
our design. Additional safety and economy obtained by such
a study will more than justify the additional expenses in-

volved.
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SECTION VII

MISCELLANEQUS - Contd.

Approaches

In this preliminary design we have not had time to negotia-
te with TAFCB engineers concerning the design of the neigh-
boring pters and approach spans. We wish to emphasize that
these must be in harmony with the main structure and a smooth
transition should be established between the approaches and

the main structure.

Other Essential Structural Features

Many essential structural features such as expansion joints,
end bearings, provisions for shrinkage and temperature
changes, deflection expenditures, have not been studied

in detail. However, they do not affect the purpose éf this
report which is to make a comparative study and to come up

with a chosen scheme.

Details

Details of the bridge such as drainage, lighting, road sur-
face, curbs and ratlings have not been included in this
repért for thé same reason as stated in other "Essential

Structural Features'" above.
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SECTION VIIT

CONCLUSION
This is an unusual bridge, which has to be constructed over
busy roadways and main river channels, on poor foundation
conditions. It is a large bridge requiring long spans
which must be built within a short pertod. It is located
in an area where aesthetics is a predominant consideration.

- Hence we have come up with several alternates to meet these
vartous requirements.
It is obvious from the above discussion that each scheme has
advantages and disadvantages. The quantities of materials
"and construction are listed for each scheme in the -appendices
and the co:é't of construction was summarized thereon, However,
there are considerationsbeyond the matter of cost such as
aesthetics, river obstruction, speed of construction and pos-
sible risk tnvolved.
All considered, we recommend Scheme 2 as the best choice, with
2-A as the basic design permitting 2-B as alternates to be

; sa;bmitted. This recommendation is based on the superior
aesthetic qualities, less obstruction to river flow, complete
absence of falsework, minimum use of formwork, and easy pier

construction away from the main channel.
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Scheme 1 looks the most economical on paper. On the other
hand, it has three piers in mid-siream which require dewater-
ing and construction during low water season. At the same
time, the super-structure may need [ull falsework and a lot
of forming, which should be avoided during high water season.
In other words, there are more risks involved with this de-
sign unless precasting 1s extensively employed, and the
limited construction time of two years may not be suffictent.
Scheme 3 does not totally avoid falsework comsiruction. When
completed, it will have no piers in the main stream. Scheme
4 {8 a good layout except it does require a lot of falsework
during comstruction.

In concluding, we wish to ecall your attention to our recom-
mendations concerning foundation design, earthquake design
and approach design, as mentioned in Sections VI and VII.

We wait for your deliberation and decision before proceeding

with the, final design.
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OUTLINE SPECIFICATIONS

YUAN SHAN BRIDGE

GENERAL
1his set of outline specifications may be modified depend-
ing upon which of the proposed schemes will be adopted.

- Super-stiructure

All the super-structure schemes are prestressed concrete
construction. It could be poured-in-place construction
or precast eonstruction or a combination of precast and
poured-in-place. Also it could be a combination of pre-
tensioning and post-tensioning.

The shape of the structure varies from straight "T" to
curved soffit "T" Section. Various schemes’'are composed
of box sections with multiple cells or the combination of
box sectigns and "T'" Sections.

Most of the schemes have used the continuity of the
structure for econany and for aesthetic reasons.

Subs tructure

All the piers and abutments are of reinforced concrete
construction. In the transverse direction post-tensioned

tendons may be added to compensate for stresses produced

by eceentric loading and earthquake forces.




