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SSM St. Clare Health Center

Full Height:

Number of Stories:
Size:

Cost:

Dates of Construction:

Project Delivery Method:

90 feet

6

427,000 GSF

$223.5 million

Sept. 2006 — March 2009

Integrated “Lean” Project Delivery

Owner:

Owner’s Program Manager:
Architect of Record:
Associate Architect:
Structural Engineers:

MEP Engineers:
Construction Manager:

Elevator Consultants:

SSM Health Care, St. Louis
Hammes Company

HGA Architects and Engineers
Mackey Mitchel Associates
HGA Architects and Engineers
KJWW Engineering

Alberici Construction

Lerch, Bates & Associates Inc.
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Bed Tower
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Typical Bay
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Gravity Load Conditions

- Live Load ML ‘ |

-+ 80 pSf_ Corridor (T—__- e — 3 PLT SYSTEM
° 60 pSf_ Operating ROOIn T "”',I_.. RISUCETIORD
PR . e ————— _!
+ 20 psf — Movable partitions | L P
+ Dead Load LJ(&\;P&%—J"\ 2" %4 Deck
|

+ Same floor assembly throughout | FRAM0G BEww

* 64 psf — Hospital Floor
+ 70 psf — Hospital Roof

Roof Section

Defke 4
- Facade Load . |
e FINISHE S
+ 51 psf — Brick Cavity Wall A TR E Ve
- 25 psf — Glazing LANST ") 196 2 edal pecke
- [ OFREMIMG,

) : . :
Approximately 30% glazing T T Resusnene. oetimt o bvpasm
| (THICER As sy

Floor Section




Composite Steel Framing

- Deck: 3VLI18
- 3Span=14.75>17.5

— Wil w26 [T < 8m">
- Beam: W16x26
« 166 kft > 79.1 kft o Wievze D] <S>
+ 0.48 s - | qews'
& Wierze C15] < Jqns 'E
- Girder: W24x55 8| v °
- 574 kft > 250.6 kft 3 Wizt i3] €3> |2
,g ~d
. 0.44 .
A Wik [19] €3> 1
- Column: P —
« Interior: W14x90 20’
- 979 k>815k
- 0.83 BECK: %’,Lr*iaﬁtésezhffs:w: Y Lw) el THPPIMG
- Exterior: W14x61 " |
- 514k > 505.5 k = Pu _ 50 ki steel

= 1500 p=i concrete

+ 0.98




Non-Composite Steel Framing

- No camber

- Slightly heavier members

— Wig «35

H
- Deck achieves same fire rating  wiexds
- Same max depth
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Two-Way Slab System

FLAT PLATE SYSTEM fe = 4,000 psi
(WITHOUT SHEARHEADS) SQUARE EDGE PANEL SQUARE INTERIOR PANEL | Grade 60 Bars
s::u Facond 1) Total Pand Momorts Rolirforcing Bas End Parel @[ & | m Rontrong Bars
Cob. |posed | MaSquwe | Tow | u Each Exh Swol (Y Mo ..
fi=1y| Load Column Ee | v |istin = Colimn Sirp i MST; Location of Parel ?:. ol Cs& Coum Srip | Mddio Srip Locstion of P
® |0 | m) [ Y [exn]en]mi)| ea + |Bosom | i mlm E || c | @ [ | )| v |Bomm| Top [Bowm| 1 | £ | 1c
10in. = TOTAL THICKNESS OF SLAB 0833 ci/sf | 10 in = TOTAL THICKNESS OF SLAB 0.833cf/at
26 50 | 20 |0791 102|204 | 275 [12-#5 4 [11-#5 [13#6 | 10#5|10#5 | 250 | 261 | 255 | 26 50 | 14 [17-#5|10#5|10-#45 [10#5| 260 | 252 | 284
26 | 100 | 25 | 0723|123 | 247 [332 (12454 (13#5 | 12#7 | 10#5(10#5 | 284 | 285 (279 | 26 | 100 | 19 [15#5 |10#5|10-#45 |10#5( 285 | 287 | 2.89
26 | 150 | 20 | 0696|143 | 285 [ 385 [13-#54 (11-#6 | 1427 | 10#5(10#5 | 3.1 [ 313 | 313 | 26 | 150 | 25 |13#7 [10#5|10-#5 (10#5| 3.06 | 309 | 3.1
26 | 200 | 34 | 0617 (161|322 | 434 [14-#53 | 947 (1228 | 11#5|10#5 [ 346 | 348 | 361 | 26 [ 200 [ 30 [12#8 |12#5|10-#5 |10#5| 349 | 349 | 3.49
26 | 250 | 38 | 0658 178 | 355 | 478 (16-#55 [10-#7 (1747 | 9#6|11-#5 | 381 | 384 | 405 | 26 [ 250 | 36 [13#8 10-#5 [10#5)| 3.73 | 374 | 3.75
26 | 300 | 45 | 0610 | 188 | 376 [ 507 1246 2 [14-#6 | 1448 | 13#5(11-#5 | 300 | 4.02 [ 420 | 26 | 300 | 45 |[13-#8 [13.#5|10-45 [10#5| 3.78 | 382 | 3.86
26 | 350 | 52 | 0600196 | 392 | 528 [17-#52 | O-#8 (1548 | 1046|1245 [ 4.32 | 4.37 | 443 | 26 [ 350 | 55 [14-#8 |10#6|11-#5 |10#5)| 4.09 | 414 | 4.19
0
27 50 | 22 | 0760 | 113 | 227 | 305 [ 12-#5 4 [12-#5 | 20.#5 | 10-#5| 10-#5 | 2.60 | 2.62 | 261 | 27 50 | 16 |14-#6 | 10-#5|10-#5 | 10-#5| 2.66 | 266 | 2.65
27 | 100 | 27 | 0710 | 137 | 274 [ 360 (12455 [11-#6 | 13-47 | 10-#5[10-#5 | 202 | 293 | 2901 | 27 | 100 | 21 (1347 [10#5|10-#5 [1045| 2.93 | 293 | 2.93
27 | 150 | 32 | 0630 | 150 | 317 (427 [14-#53 [ 097 |12-98 | N#5(10-4#5 | 326 | 328 | 320 | 27 | 150 | 27 (1946 [1245|10-#5 [10#5] 3.18 | 322 | 3.26
g 27 | 200 0.671 | 179 | 358 | 481 | 16-#5 5 |10-47 [14-#8 | 0#6| 11-#5 [ 360 [ 3.74 | 393 | 27 | 200 [ 33 |13-#8| O-#6|10-#5 (10#5| 3.58 | 362 | 3.66
27 | 25 | 43 | 0610|193 | 385 | 520 [12-#6 2 [11-#7 [15-#8 | 10-#6|12-#5 | 4.04 | 410 | 428 | 27 [ 250 [ 42 [14-#8 |10#6|11-#5 | 10#5)| 3.67 | 391 | 3.95
) 27 | 300 | 51 | 0609|204 |407 (548 (13461 | O-#8 |16-#8 | 10#6[12-#5 | 424 | 431 | 455 | 27 | 300 | 52 [14-#8 | 11-#6| 11-#5 [10#5| 4.03 | 410 | 4.18
g 27 | 350 | 58 | 0608 212|423 |570 [19-#51 (1247 (1648 | 11#6| 0-#6 (447 | 482 | 472 | 27 [ 350 | 63 [15#8 | 11#6|12-#5 |10#5| 426 | 430 [ 4.35
3 28 S0 | 24 | 0743|126 | 252 | 339 [13-#654 [13-#5 | 1626 | 10-#5|10-#5 | 2.64 | 285 | 263 | 28 50 | 17 |15#6 |10-#5|10-#5 |10-#5| 2.63 | 255 | 266
a 28 | 100 | 29 | 0698 | 151 | 303 [ 407 (13455 (16-#5 | 15#7 | 1#5(10#5 | 3.01 | 303 | 307 | 28 | 100 | 24 |[14#7 | 11#5|10#5 [10#5| 3.00 | 302 | 3.04
b4 28 | 150 | 34 | 0685 175|350 | 472 [15#56 [10-#7 (1328 | 12#5/10#5 [ 342 | 344 | 35¢ | 28 [ 150 [ 30 [13#8 |13 #5|10-#5|10#5)| 343 | 343 [ 3.43
3 28 | 200 | 41 | 0611 195|390 | 525 [17-#54 [11-#7 (15#8 | 10#6|12-#5 | 383 | 390 | 403 | 28 [ 200 [ 37 [14#8 |10#6|11-#5|10#5|3.70 | 374 | 3.78
bed 28 | 250 | 48 | 0600 (209|418 | 563 [13-#61 (1247 (1628 | 1461245 [ 4.19 | 424 | 446 | 28 [ 250 [ 49 [15#8 | 11#6|12-#5 |10#5)| 4.02 | 406 | 4.09
28 | 300 | 56 | 0608|220 | 440|592 [19-#53 [10-#8 (1748 | 1-#6|13-#5 | 440 | 447 | 468 | 28 [ 300 [ 60 [15#8 | 11#6|12-#5 |10#5)| 4.08 | 415 | 4.23
g 28 | 350 | 64 | 0607 | 229 | 457 [ 616 |20-#5 1 (10-#8 | 1848 | 16-#5(10-#46 | 467 | 4.75 | 493 | 28 | 350 | 70 |16-#8 [16-#5|12-45 | 11#5| 4.33 | 442 | 452
z 29 50 | 26 | 0711|130 | 277 | 373 [13-454 | 1196 | 1347 | 1145|1145 | 2.85 | 2.6 | 285 | 20 50 | 19 |1347 [ 1145) 1145 [ 1145| 2.00 | 280 | 2.80
20 | 100 | 32 | 0674 [ 167 | 333 | 448 [ 15-#55 [10-#7 1348 | 12.45| 11-45 [ 3.20 | 3.2 | 338 | 20 [ 100 [ 26 (1547 |1245| 11-#5 | 11#5| 3.15 | 319 [ 3.24
20 | 150 | 37 | 0638 102 | 385 | 518 [17-#54 [20-#5 (1548 | 10#6| 11-#5 [ 3.71 | 3.74 | 382 | 20 [ 150 [ 33 [14-48 | 1046 | 11-#5 | 11#5)| 3.62 | 365 | 3.68
20 | 200 | 45 | 0610 (212|423 | 570 [19-#53 [12-47 (1648 | 1146|1345 | 4.07 | 4.12 | 431 | 20 [ 200 [ 43 [15#8 | 11#6|12-#5 | 11#5)| 3.2 | 396 | 4.00
20 | 250 | 54 | 0608|226 | 451 | 607 [14-#6 3 [10-#8 (1748 | 16-#5|13-#5 [ 4.34 | 4.39 | 455 | 20 [ 250 [ 55 (1648 |16-#5|12-#5 | 11#5)| 4.10 | 414 | 4.18
20 | 300 | 63 | 0607|236 |472 (635 (15460 [11-#8 | 1848 | 12#8(10-#6 | 4.72 | 4.77 | 494 | 20 | 300 | 67 |[17-#8 [ 1246|1345 | 11#5| 4.40 | 445 | 4.49
20 | 350 | 71 | 0607 245|490 | 650 [16-#80 [11-#8 (1928 | 17-#5/11-#6 [ 4.90 | 497 | 518 | 20 [ 350 [ 78 [17-#8 |12#6|13-#5 | 11#5)| 446 | 455 | 4.65
30 50 | 28 | 0724 | 152|305 | 410 [14-#56 [16-45 | 15%7 | n#5|11-#5 | 292 | 294 | 290 | 0 50 | 21 |14#7 | 11#5|11-#5 [ 11#5| 289 | 291 | 2.93
a0 100 34 na;g 183 ’l* 493 1&%_5_4“ 1488 11““ 217 342 ‘ks 30 100 I A7 8T 113 85| 14 “_M_“ 3132 334
30 | 150 | 41 | 0663|210 | 420 [565 | 19456 [12#7 |16#8 | N#6[13#5 | 396 | 397 | 400 | 30 | 150 | 36 |15#8[11#6|12-45 [11#5| 376 | 379 | 3.83 |
30 Z00 50 | U60J | 228 | 457 | 615 | 20- TO#5 | 1558 | 16%5|10-#6 | 4.19 | 426 | 444 | 30 200 | A9 | 1559 | 395 | 403 | 4.10
30 | 250 | 60 | 0608 (242|484 | 652 [15#63 (11-#8 (1928 | 12.#46|10-#6 (457 | 464 | 481 | 30 [ 250 [ 62 [17-#8 |12#6|13-#5 | 11#5| 4.22 | 429 | 4.36
30 | 300 | 69 | 0.607 | 254 | 507 [ 683 |16-#6 2 [11-#8 | 20#8 | 10#7(11-#6 | 493 | 499 | 525 | 30 | 300 | 74 |[18-#8 [10-#7|10-46 [12#5| 464 | 472 | 4.79
30 | 350 | 78 | 0606|262 |523 [ 704 (23451 [10-#40 | 2048 | 10#7(11-#6 | 516 | 523 | 560 | 30 | 350 | 86 |18-#8 [10-#7|10-#6 [12#5| 4.70 | 478 | 4.86




Two-Way Slab System (Cont.)

- Initial sizing from CRSI Ll s e

- Use DDM - [ - = "El’ﬂ“"'“'“"’
. 10” thick slab il 10"

- 24” max depth M

- 41” Columns!

- 4 hour fire rating -

Lo A E Lok

MoTE: ANl reinfrcement siging was evaluated
based an CES1 T

sFA: 20" x 30
SUPERIMPIIED L0AD ¢ 150 paf

Hoo0 pai MW concrete
60,000 psi shee




One Way Slab System
-with Intermediate Beams

- Span only 15’
- 7.5” thick slab

Bl

R F 0" 54,64 TP
|
. 15:.&5 PR
X Bl j
i " -]L . .
Gt 61
: Bl |
E_.____ - . N —— U

Bl: 20" x 22"
{.gj 49 pobem rm‘ngurcmmﬁ na' T achisn assumed
#Y shraps @ io" s
Gl 20" w2y”
(&) 410 battam revnlorcawent, e T achen azsused

JLAB: F.5" SLAB
#4 bars @ ¢" O.C.

Thermal [ £rackin
g bars (& 2" B.c.

HAe Pai T
GO kg steel




One Way Slab System
-without Intermediate Beams

- 13” slab
B,
oo ) '__Dm“s,?.ul‘i’f?
- 24” max depth
- 50” wide beams
SLAG SPA
\
B,
0 R

B, B0'x24"
0%) 2410 betem reinCoreement, o T ackon asswmes
SlAg. (3" one way Flat slb
H#Y pars & 2" 0.C.
Tiﬂ_-rmaf‘/’ﬂmci:mxr
25 pars (@ rz:’ ¢.c.

4,000 pai M) conerede
&2 kzi steel




System Comparison

Composite Steel

Non-Composite

2 Way Flat Plate

1 Way Slab with

Criteria Framing Steel Framing Slab Intermediate 1 Way Slab
Weight (psf) 53.5 49.5 124.4 127.4 165.3
De pth 24" 24" 10" 24" 24||
Cost $14.25/ SF $13.43/SF $11.25/SF $13.67 / SF $11.72/ SF
Fire Protection None None None None None
Fire Rating 2 Hr 2 Hr 4 Hr 4 Hr 4 Hr
Environmental Impact
9107.6 8744.7 6209.7 6349.6 8239.7

(IbCO2/1b)
- References

RS Means 2002

“Fire and Concrete Structures” (2008 ASCE). D. Bilow.

“Embodied Carbon of Steel Versus Concrete Buildings” (2013 Cundall). D. Clark and D. Bradley

Vulcraft Steel Deck Catalogue (2008)




Decision Matrix

Importance | Composite Steel | Non-Composite | 2 Way Flat Plate | 1 Way Slab with
Criteria Factor Framing Steel Framing Slab Intermediate 1 Way Slab
Cost 1.50 -1 0 1 0 1
Environmental Impact 1.50 -1 -1 1 1 1
Constructibility 1.00 2 2 2 0 0
Durability 1.00 1 1 1 1 1
Fire Resistivity 1.00 1 1 2 2 2
Weight 0.75 2 2 1 1 0
Vibration Susceptibility 0.75 -1 0 1 1 1
Detailing Intensity (Seismic) 0.50 1 1 ~2- -2 -2
2.25 45 ( 85 ) 5 5.75




Thank you.

- Questions?




